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b1.0.01 Uctopus (ucropust Poccuu, Bceob1as ucropus)

JucuuiuinHa o6s3aTenbHas A1 U3yYeHHUs.

Cemectp 1, sK3aMeH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh TUCHIUIUIHHBI COCTaBiseT 3 3.¢., 108 gacoB, U3 KOTOPHIX:

— nnexiun: 20 4.;

— CeMUHapCKue 3ausaTust: 14 u.

TemaTu4yeckuii niian:

Tema 1. Hayka uctopusi: Hay4HO€ IO3HAHUE MPOLLIOTO.

IIpenmer uctopuu. 3amadyud MCTOPUYECKOM Haykd. HayuHple NpUHLMIBI M3y4eHUS
npouuioro. KoHnuenuum uctopuueckoro pa3BuTus. MeToibl HAy4HOTO TIO3HAHMSL.

Tema 2. Vicropuueckue (pakThl 1 HICTOPUUECKHUE UCTOUHUKH.

[lonsatue wucropmueckoro Qaxra. Krnaccupukanus  ¢akroB. Knaccudpukanus
UCTOPUYECKMX HUCTOYHUKOB. [IpoGiiemMa NOAIMHHOCTM U JOCTOBEPHOCTH HCTOPUUYECKHX
MCTOYHUKOB.

Tema 3. Ilepuoau3zanuu BceoOeil ucropuu u ucropuu Poccun.

[lonatne mnepuogm3zanmu. Bunael nepuoamsanuii B pa3iWyHBIX  KOHLEIIUAX
ucropuueckoro pasputud. llepmonmsanmsa  ucropum Poccum. Kparkas xapakrepucTtuka
OCHOBHBIX IEPUOJIOB B HCTOPUU YEIOBEYECTBA.

Tema 4. BzaumonelicTBre NMBUIN3aIUi B ICTOPUYECKOM IIPOLIECCE.

VYcnoBUsA CTAaHOBJIEHUS POCCUMCKOM LMBWIM3ALMM: MEXIy 3amaaoM U BocTokowm.
HpeBusis Pycp, 3aman, 3onoras Oppa: xapaktep otHoweHud. CraHoBienue Pycckoro
(MOCKOBCKOTr0) IIEHTPAIM30BAaHHOTO TOCYIapCTBA.

Tema 5. EBponetickuii npopsiB B HoBoe Bpewmsi.

Benukue reorpaduueckne OTKPBITHUS M MX HCTOpHYECKOe 3HadyeHue. Pedopmarnus u
koHTppedopMmarus B EBpone. CraHoBIIeHHE HAaIMOHANBHBIX rocyaapcTs. IlepBbie Oypikya3Hble
pesomonnn. Moaepuausanus Poccun B snoxy Ilerpa Benukoro.

Tema 6. [IpomblnieHHBIN IepeBopoT B EBporie.

[IpombinieHHBI nepeBOpOoT B EBpone M €ro 3KOHOMHYECKHE, IOJIUTHYECKHE U
couuanbHele nociueAcTBus. Benukue (OypxkyasHsie) pedopmbl B Poccun Bo BTOpoil mojoBHHE
XIX B.

Tema 7. Poccust u Mup Ha py6eske XIX-XX B.: HakaHyHE BETUKUX MOTPSICEHUH.

Oco0eHHOCTH COLMATIbHO-9KOHOMMYECKOTO M MOJIUTUYECKOT0 pa3BUTHs Mupa U Poccun
Ha pyOexe BekoB. IlepBas poccuiickas Oyp)Kya3HO-IEMOKpAaTHUeCKass  PEBOJIOLMSL.
[Monmutnueckue naptun B Poccun. 3apoxaeHue napiiaMeHTapusma.

Tema 8. IlepBas mupoBas BoiiHa 1914-1918 rr. Benukast pycckast pesosronust 1917 r.

[IpuunHbl, XapakTep 1 0COOEHHOCTH MUPOBOH BOiHBI. DeBpaiibekas peBostonus 1917 r.
U KpyuieHus MoHapxuu. Oktsa0pbekas peBontonus 1917 r. u ycranosnenue CoBeTCKOl BiIacTu.
Hauano coerckoro nepuona B uctopuu Poccuu. I'paxkganckas BoiiHa B cTpaHe.

Tema 9. CCCP B nepuoa opcupoBaHHOTO CTPOUTENLCTBA collnain3Ma. Bropas mupoBas
BoMHa 1939-1945 rr.

HoBas oskonommueckass mnonutuka. OOpazoBanne CCCP. Coumanucruueckas
uHayctpuanu3anus. KomexkThBu3anus — CenbCKOro  xossicrea. IlonmuTHueckuit  pexum.
MaccoBble nonuTHueckue penpeccud. I[lIpuumnbl Bropoli MupoBOM BOMHBL. Benukas
OrteuecTBeHHas BoiiHa 1941-1945 rr. Vctounuku u 1iena [1ooensl.

Tema 10. Mup u Poccust Bo BTopoii nosnosune XX - Hauasie XXI B.

OcHOBHbIE TEHACHIIMM MHPOBOTO pPAa3BUTHUS BO BTOpOM MonoBUHE XX CTOJETHS.
«Xonognas BoiHa». «Ilepectpoiika» B CCCP 1985-1991 rr. u pacnag Coserckoro Coroza.
CranoBnenue coBpeMenHoil Poccuiickoit denepanuu. Mup u Poccus B Hauane XXI B.

b1.0.02 O6mas 1 Heopranu4yeckas XuMms

JucrtunnuHa oOs3aTenbHas 111 U3yUCHUS.



Cemectp 1, sx3amMeH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyA0eMKOCTh TUCHHUTUIHHBI COCTaBIsAeT 3 3.€., 108 JacoB, U3 KOTOPHIX:

— JIexuu: 28 4.;

— CEMUHAPCKUE 3aHATUs: 6 U.

— maboparopHbie padoThl: 30 4.

B TOM YHMCJIE IpaKTU4eckas noaroroska: 30 u.

TemaTnuyeckuii niax:

Tema 1. Xumusn — pazoen ecmecmeosnanun. Ocnoénbvle NOHAMUA U 3AKOHbL XUMUU.

[IpenMer u 3amaun XUMHH, €€ CBsI3b ¢ Ouojorueil. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO
yueHusi. PopMbl CylIECTBOBAaHUS MaTepuu. ATOM, MOJIEKyla, XUMUYECKUH 31eMeHT. [Ipocroe u
CJIOKHOE BellecTBO. MoJp — Mepa KojauyecTBa BemlecTBa. CTEXMOMETPUYECKHUE 3aKOHBI,
yclioBuUs UX puMeHeHus. [loHsTHe SKBUBaJIEHTa B XUMUHU. 3aKOH 3KBHUBAJICHTOB.

Tema 2. Cmpoenue amoma. Ilepuoduueckuii 3aKon, nepuoouyeckas cucmema
anemenmos /I.U. Menoeneesa.

Pa3BuTHe mpezncraBieHuil 0 CIIOXKHOM CTpyKType atoma. Moxenu atoma Pesepdopnaa,
bopa. OcHOBBI KBaHTOBO-MEXaHHYECKOW MOJENU CTpoeHus aroMa. KBaHTOBBIM XapakTep
SHEPreTUYECKUX M3MEHEHHMI »JIIeKTpoHa B artome. KopiyckynasipHO-BOJIHOBas MpUpoAa
ANEKTpOHA. YpaBHeHue J¢ bpoiinsa. BeposTHOCTHBIN XapakTep MOJI0KEHUS JIEKTPOHA B aTOME.
[Tpunuun HeonpenenenHoctu [eizenOepra. Ilonstue BomHOBON (yHKIMU. YpaBHEHUE
[penunrepa. DIJEKTPOHHOE CTpOE€HHE aroma Boaopoja. Ilonstue atoMHON opOuTaNu.
XapakTepucTUKa COCTOSIHHSI JJIGKTPOHA B aTOM€ HAa0OpOM KBAaHTOBBIX uucen. [IpuHIUMIBI
IIOCTPOEHHUS DJIEKTPOHHBIX O0O0JIOYEK MHOTO3JEKTPOHHBIX aroMmoB. IIpuHIMI HauMeHbIIEH
sHepruu. [Ipuniun [Haynu. Ipasuino XyHuaa.

DHepreTuyeckass JauarpaMma ypOBHEH, IOJypOBHEH, AaTOMHBIX oOpOuTaneii B
MHOT'0JIEKTpOHHBIX aroMax. [lepuoanyeckuii 3akon .M. Menneneea. Ctpykrypa u dopma
nepuoanYecKoi cucteMbl. CBS3b 3JIEKTPOHHOTO CTPOEHHS aTOMa AJIEMEHTA C €ro MOJIOKEHUEM B
nepuone, rpymnmne, moarpymme, cemencrse. [leproaM4YHOCTE B M3MEHEHUH CBOWCTB aTOMOB
AJIEMEHTOB (paJuycoB aTOMOB M HOHOB, HSHEPrUU HOHM3AIMH, CPOJACTBA K JJIEKTPOHY),
XUMUYECKUX CBOWCTB MPOCTBIX W CJOXKHBIX BEIIECTB KAaK pe3yJlbTaT MEPUOIUYHOCTU
AJIIEKTPOHHBIX CTPYKTYpP aTOMOB.

Tema 3. Xumuueckan ceaso.

Mopenbs BO3HUKHOBEHHUS U MPUPOJIa XUMUYECKON CBSI3U. XapaKTEPUCTUKH XMMHUYECKON
CBSI3U: SHEPIus, JUIMHA, BAJCHTHBIE YIJIbl, KPATHOCTH, MOJISIPHOCTh. T€0pUH KOBAaJIEHTHOMN CBA3U:
MeTos BaieHTHbIX cBsizeil (MBC) u meron Mmonekymnspubix opOutaneir (MMO). VYcnosus
o0pa3oBaHUsl KOB&IEHTHOH cBs3u. CBOHCTBa KOBaJeHTHOH cBsizu. COBpeMEHHOE MOHSATHE
BAJICHTHOCTH. KOBaJEHTHOCTh, KOOPAMHALIMOHHOE 4YHUCIO, CTENEHb OKHUCIEHHS AaTOMOB B
coeMHeHUsX. ['mOpuan3anus aToMHBIX oOpOWUTaned W  TNPOCTPAHCTBEHHOE CTPOEHHE
ra3oo0pa3Hblx MojeKkyd. CBs3bIBalONINE, HECBS3BIBAIOIINE, PA3PBIXJIAIONIE OpOUTANIH.
[IpuHIUIIBI TOCTPOECHUS SHEPTETUUECKUX JIMarpaMM JIByXaTOMHBIX TOMO- U T'€T€POHYKIIEAPHBIX
MOJIEKYJI, 00pazoBaHHBIX nemMeHTamu | u I1 mepuonoB nepuoanydeckoi cuctemsl. loHHAs CBA3b,
cBOICTBa MOHHOH cBs3H. [lomsipusanust (MOJISIpU3yeMOCTh, MOJIAPU3YIOLIEE NEHCTBHUE) MOHOB.
BimsHue nonsipusanuu Ha cBoiicTBa BemiecTBa. CBOWCTBA COCIMHEHUN C MPEUMYIIECTBEHHO
VMOHHBIM THUIIOM CBsI3H. MeTamnueckas cBa3b. BoopoaHas cBA3b.

Tema 4. Komnnekchnule (Koopounayuonnwle) COeOUHEHUA.

OCHOBHBIE TIOHSATUS XUMHUHM KOMIUIEKCHBIX COEIMHEHHUI: KOMILJIEKCOOOpa30BaTelb,
JUTaHJbl, KOOPAMHAIIMOHHOE YHCJIO, BHEUIHSAS W BHYTPEHHAS cQepbl KOMIUIEKCHOTO
coeauHeHusi. HomeHknarypa, Kiaccel, HM30Mepusi KOMIUIEKCHBIX coequHeHuil. OObsicHeHue
XUMHUYECKON CBS3M B KOMIUIEKCHBIX COSTMHEHHSX C MO3UIMI METO/1a BaJeHTHBIX cBs3el (MBC).
ONEeMEHTBl TEOPUM KpUCTAUIMYECKOro mnois. Jlucconuanuss KOMILIEKCHBIX COEOMHEHHH.
KoncTanTa ycToH4MBOCTH KOMIUIEKCHOTO HOHA. PoJib KOMIUIEKCO0Opa30BaHus B OMOJIOTHUECKUX
IpolLeccax.



Tema 5. Yuenue o xumuueckom npouecce. Inemenmut Xumuuecko mepmoOuHaAmMuKu.

OcHoBHble ToHATUS. CHCTeMbl (M30JMPOBAHHBIC, 3aKPBIThIE, OTKPBIThIC). BHYTpeHHss
sHeprus. Oynkuuu cocrosinus. IlepBblil 3akoH TepmoauHamuku. [loHATHE PHTANBIUU. 3aKOH
['ecca. DHTanbnus oOpa3oBaHUs BEIECTBA, XUMUYECKOW PEaKIMU. DHTPOMHS KaK JABMKYILUN
(dakTop XxumMuueckol peakuuu. OHeprus ['mb0Oca kak KpUTepudl BO3MOXKHOCTH XHMHUYECKOU
peakiuu. [IpuMEHUMOCTh 3aKOHOB TEPMOJAMHAMUKH K JKUBBIM cHucTeMaM. OOpaTtumble U
HeoOpaTHMble XUMUYECKUE peakliuu. TepMoanHaMuueckoe paBHoBecre. KoHcTanTa paBHOBeCHUs
XHMUYECKOW PEaKIuu, CBs3b C dHepruedl ['mbb6ca. 3akoH neicTByrommx Macc. CmemieHue
xuMuueckoro pasHosecus. [Ipunnun Jle-Illarense.

Onemenmor  xumuueckou Kunemuxu. CKOPOCTh XHUMHUYECKOM pEaKIMH, METOAbI €€
u3mepenus. Kunernueckoe ypaBHeHue. [1opsiiok U MOJIEKYISIPHOCTh pPEakIMK. DIeMEHTapHbIC
XUMUYecKkue peakiuu. ClokHble peakUuH. ODHEpPrus AakTUBALMH. 3aBHCUMOCTb CKOPOCTH
peakuuu ot Temueparypsl. Katamms.

Tema 6. Pacmeoput, céolicmea pacmeopos.

Knaccudukanus pactBopoB. [TorsiTre 0 Gpa3oBbIX paBHOBECHUSIX U

nuarpammax coctosiuus. ®azoBast quarpamma coctosinus Bojbl. IlpaBuno a3z 'nG6ca.
[Tonsitue 00 wupeanbHOM pactBope. CBOICTBAa pa30aBICHHBIX PACTBOPOB HEIIEKTPOJUTOB.
3akonbl Paynsa. Kpuockonus u s0ymuockonusi. Ocmoc. OcMOTHYECKOE JaBJICHHE PACTBOPOB.
3akon Bant-I'odpda.Ocmoc B mpupome. OcoOeHHOCTH OcCMOca >KHBOW KIETKH. PacTBOpBI
9MeKTponuToB. OTKIOHEHHE PACTBOPOB SJEKTPOIUTOB OT 3akoHOB Payns u Bant-T'odda.
[Torsitme wm30TOHWYECKOro Kod(pduiueHTa. Teopus dIIEKTPOIUTUYICCKONW JTHUCCOIMAIINH.
[IpeacraBinenre O MeXaHU3ME SJIEKTPOIUTHUECKON nucconuauuu. CTeneHb AUCCOLMALNU.
CwiibHble U cnabbie 3JeKTPoUThL. [IpuMeHenne 3aKoHa ACMCTBYIONIMX MacC K PaBHOBECHSIM B
pactBopax 3ekTponuToB. KoHcTanTa aucconuanuu cnadboro anekTponura. Kaxyiascs creneHpb
JUCCOLIMAITNYU CHIIBHOTO 3JIeKTpouTa. [ToHsTHE 00 aKTUBHOCTH M KO3 (UIIMEHTAX aKTUBHOCTH.

HNonHble paBHOBECHs B paCTBOPAX 3JIEKTPOIUTOB. PaBHOBecue nucconuanuu Boasl. MoH
ruapokconus. MonHoe mnpousBeneHne BoAbl. Bomopoansiii mokaszatens (pH) pacTBopos.
KucnotHocts u menoyHocts mnous, pH xkuakocredd opranusma. [mapomus comneit. Ponb
MPOIIECCOB THJIPOJIM3a B >KHMBOM oOpraHu3Me. PaBHOBecme MalopacTBOPUMBIN 3JIEKTPOJIUT —
HaChIlIeHHbIA pacTBOp. I[IpomsBeneHue pacTBOpUMOCTH. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIC
MPOLECCHl B pacTBOpax. BakHelne OKUCIUTENN W BOCCTAHOBUTENU. MOHHO-MOJIEKYJISIPHBIE
YpaBHEHUS  OKUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEaKIIMil. [lonsiTHE  cTaHAAPTHOIO
ANEKTPOJHOIO NOTeHHMana. Psn  HanpspkeHuit  MetaimwioB.  HampasineHne  npoTekaHust
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKLUUid. DJEKTPOJIM3 B PacTBOpax U paciuiaBax. Poib
OKHCITUTEIHFHO-BOCCTAHOBUTEILHBIX MPOIIECCOB B )KMUBBIX CUCTEMAX.

Tema 7. Pacnpocmpanennocms xumuueckux znemenmos. Booopoo. Inemenmuor VII A
zpynnul (2a102eHbl).

Bonopon. Crpoenne aroma. Ilonmoxxkenne B mepuoguyeckoi cucreme. Haxoxaenue B
NPUPOJIE, METOJbI TIONYyYCHHs, NPHUMEHEHHE MOJEKYISIPHOTO BOJIOPOJA, €ro CBOMCTBA.
Bonopoanbie coequHeHrs METAIIIIOB M HEMETAILIOB.

OO6mrast XxapakTEepPUCTHKA TajJOoreHOB (CTPOCHHE aTOMOB, UX pa3Mephbl, HOHH3AIMOHHBIC
MOTEHIMANbI, CPOJICTBO K 3JEKTPOHY, CTENEHU OKHUCIeHHs ). HaxoxaeHue raloreHoB B pupoie,
CIOCOOBI  TIOJIYYeHHSI CBOOOJIHBIX TaJlOTEHOB, OKHCIWUTEIbHBIE CBOMCTBA, IPUMEHEHHE.
3aKOHOMEPHOCTU B M3MEHEHHUM CBOMCTB TaJIOT€HOBOJOPOJOB U TaJIOT€HOBOJOPOAHBIX KHUCIOT.
["anorenuan! MetamioB. Kucnopoansle coennHenus raioreHoB. OKCOKUCIOTHI XJI0pa: CTPOEHUE
QHUOHOB. XapakTep UW3MEHEHUsI KHUCJIOTHBIX M  OKHUCJIHUTEIbHBIX CBONCTB B psay
KHCJIOPOJICO/IEPKALUX KUCIOT Xxyiopa. [IpuMeHenne coefuHeHni rajoreHoB.

Tema 8. Xumus snemenmoe VIA u VA epynn (kucnopoo, cepa, azom, ¢pocghop).

OOmiasi xapakTepucTuka syeMeHTOB VIA rpynmbl XalbKOreHOB (CTPOEHHE aTOMOB,
MOJIEKYJI, AJUTOTPOIHUS MPOCTHIX BEUIECTB).

Kucnopon, ero nonyuenue u npumenenne. O30H, €ro nojiydeHue, posib B npupone. Boxa,
CTPOEHHE MOJIEKYJIbI U BEUIECTBA. AHOMAIbHBIE CBOMCTBA BOJIBI.



[lepokcua Bogopoaa: CTpOEHUE aHUOHA, KUCTOTHBIE, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
CBOICTBa, MOJIy4YeHUE, IPUMEHEHUE.

Cepa. Haxoxpaenue B Tmpupoje, IMOIyYEeHUE, TMPUMEHEHHE. OKOJIOrMYecKas |
Ouosnoruueckass poiib cepbl. Bogopomueie coenuHeHusi cepbl. CepoBOJOpPOA: CTpPOEHHUE
MOJICKYJIBI, TOJY4YeHHe, NpuUMeHeHue,cBoiictBa. CepoBomoponaHas kuciorta. CynbQuabl u
MOJTHCYITb(UTBI.

OOmast xapakTepUCTUKAa THIIMYECKHX OJJIEMEHTOB VA rpynmsl (CTpOEHHE aTOMOB,
MOJIEKYJI, aJUIOTPONUS MPOCTHIX BemlecTB). Haxoxaenue B mpupoje, noiayueHnue. buoreHHocTh
azota u (hocdopa, 3KoIOoruIecKas poib.

Bonopoanwsie coenunenuss aszora. Crpoenue Monekyn. [lomydyenue, CBOMCTBa,
npuMmenenne. [mapokcun u conmm ammoHus. Kucrmopomnelie coemuHeHHs azota U Qocdopa.
Okcupl a30Ta: CTPOSHUE MOJIEKYJI, CBOMCTBA. DKoyoruueckas poib okcuaos azora (II) u (IV).
A3OTHas ¥ a30TUCTAst KUCIOTHI, UX COJIH. A30THBIC YOOPCHHSL.

Oxkcokucnotel  dochopa (pochopuoBarucras, (ocdopucras, dochopnas): crpoeHme
AHUOHOB, KUCJIOTHBIC U OKUCIIUTEIHLHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. [IpuMenenune docdopHoit
kucnotel U (Qocdaros. Ilomudocdarel. ATO. CpaBHuTENbHAss XapaKTepHUCTHKA a30Ta U
docdopa.

Tema 9. Inemenmut IVA u I11A zpynn (yenepoo, kpemnuii, 60p).

OO6mrast xapaKTEepUCTHKA TUITMYECKUX JIEMEHTOB - YIJIepo/ia, KpeMHus u 6opa (cTpoeHue
aTOMOB, TMOJIOKEHHE B Nepuoanyeckoil cucteme). CTpoeHHE MOJEKYN TMPOCTHIX BEIIECTB.
Haxoxxnenune B mpupojie, MoJydeHHEe U MPUMEHEHHUE yriepoja u KpemHus. buonoruyeckas u
9KOJIOTHYECKas POJIb YIriiepoa.

Oxcupapl yrnepoga. CTpoeHUE MOJIEKYJI, CBOICTBA, MOJyYeHUE, IPUMEHEHHE. YTOoJIbHas
KHCIIOTa U €€ cOoJIU. PoIlb yriieKucioro raza B OMOXUMHUYECKUX MPOIIeccax.

Tema 10. Cpasnumenvnasa xapakmepucmuka Ss- U p-memannoe (uieaounsvle,
wie104H03eMeNbHble MEMAbl, ATIOMUHUTL, 01060, CBUHEY).

3aKOHOMEPHOCTH B HW3MEHEHUHU OJJICKTPOHHBIX KOH(PUTYpaluii, BEIUYUH pPaJNYCOB,
SHEPrUi HOHU3ALMM AaTOMOB WICIOYHBIX U IIEJTOYHO3EMENbHBIX MeTamioB. CocTosiHue
BAJICHTHBIX JJIGKTPOHOB y aTOMOB AJIIOMUHHMS, OJIOBA, CBHHIIA, MPOSBISIEMbIE MUMH CTEIEHU
okucneHus. [lonyueHue mMIENOYHBIX, MIEIOYHO3EMEIbHBIX METAJIOB, AJIFOMUHUS M OJIOBA, MX
CBOMCTBA U NMIpUMEHEHUE. broreHHas poJib Kajlvs U HaTpusl, Kadbllisg U MarHusl.

Tema 11. Cpasnumenwvnan xapakmepucmuxa d-nemenmog.

CormocTaBieHue JIEKTPOHHBIX KOHPUTYpAILil, BETUYUH PAANYCOB, SHEPTHIl MOHU3AIINH,
XapaKTEpPHBIX CTENEHEH OKMCIEHUs aTOMOB 3JIEMEHTOB MOATPYNIbl MeIU U UMHKA. [lomyueHue
METAJJIOB, MX CBOMCTBAa W NpHUMEHEHHE. buoreHHas ponb Menu. TOKCHMYHOCTH COEIMHEHUI
prytu. ConocraBieHnue CBOMCTB OKCHJIOB, THAPOKCHIOB JIIEMEHTOB MOArPYIIbI LIMHKA.

CornocTraBieHue JIEKTPOHHBIX KOHPUTYpAIUii, BETMYUH PAIUyCOB, SHEPTHUI MOHU3AINH,
CTENEeHEel OKMCIIEHHUsSI aTOMOB 3JIEMEHTOB MOATPYMI BaHaJIWs, XpOMa, MapraHlla U CceMeicTBa
xene3a. [lomydeHue u cpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB, MX MPUMEHEHHE. buoreHHas poib
JKere3a U Maprasiia.

3aKOHOMEPHOCTH M3MEHEHHs OCHOBHBIX U BOCCTAHOBHTEIBHBIX CBOWCTB B psiay: V2% —
Cr?* — Mn?* — Fe** — Co?* — Ni®" conu JIBYXBAJICHTHBIX 3JIEMEHTOB

b1.0.03 Hu3mme pacrenus

JucuumnnuHa o0s3aTenbHast sl U3y4eHUsI.
Cemectp 1, 5x3ameH.
SI3BIK peanuzanuu — pyCcCKuu.
OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABISIET 4 3. €., 144 4acoB, U3 KOTOPHIX:
— nexiuu: 30 4.;
— mabopaTtopHbIe 3aHATHA: 34 4.
B TOM YHCJIC TPAKTHYECKast MOATOTOBKA: 34 4.
TeMaTHyeCcKMH MJIAH:



Tema 1. Cucrema opraHM4ecKOro MUpa U MOJIOKEHUE B HEW HU3IINX PACTCHUM.

MecTo HM3IIMX pacTeHUH B CHCTEME OpPraHM4ecKoro mMupa. Tumbl MOPQOIOrHUecKOM
muddepeHManuy  TaJuioMa  Bojopocieil. PasmHoxenwe Bomopocieil. OCHOBHBIE —THIIBI
JKU3HEHHOTO IUKJIA BOAOPOCiIeH. DKOoJOrmueckue rpymnmnsl Bojaopociei. [nobanbHas poib
BOJIOPOCJIEN B IPUPOJIE.

Tema 2. I{uaneun

Oobmas xapakrepuctuka Ilmaneir. OcobeHHOCTH CTpoeHHS W (YHKIMOHUPOBAHUS
dorocunTeTHUeCcKOTO anmnapata CuHe3eneHbix Bogopocieil. Cucremaruka otaena Cyanophyta.

Crioco6bl pa3sMHOXKEHHSI CUHE3€eJIeHbIX Bogopociel. Ponb [{uaneit B nmpupone. 3naueHue
CuHe3eneHbIX BOJOPOCIIEH B XO3SIMCTBEHHOM 1€ATEIbHOCTH YEJIOBEKa.

Tema 3. KpacHblie Bogopociu.

Teopus cumoOuoreneza. Ilpusnaku sHmocumOmo3a. Otmen Rhodophyta: obmas
xapakrepuctuka. CnocoObl oOpazoBanust kapmocnop y KpacHbsix Bomopocneil. Kpachbie
BOJIOPOCIIH: CUCTEMaTHKa, MpeACcTaBUTeNu. Mcrnonbp3oBaHe KPacHbIX BOJIOPOCIIEH YETOBEKOM.

Tewma 4. 3enensie BOJOPOCIH.

O6mas xapakrepuctuka otaena Chlorophyta. )Kusunennsiit iukia Chlamidomonas.

Kuznennsrii ki Ulothrix. CoBpemenHast cucrema 3eieHbIXx Bogopocieid. Ilomoraen
Chlorophytina: mopsaku, npencraButenu Kusnennsiii mukn Ulva. Tlogornen Charophytina:
CUCTEeMaTHKa, 0011ast XapakTepucTrka kinaccoB. JKusHeHnHsii ki Chara.

Tema 5. OxpoduToBBIE BOAOPOCIH.

Otnen Ochrophyta: ocoberrocTH cTpoeHus. JKuzHeHHsbIi 1uki Melosira.

XapakTepucTuka Kiacca 3o0J0THCTblie Bojopocnu. Kmacc JlmaromoBble BOIOPOCIHHU:
OCOOEHHOCTH CTpoeHHs, cucreMatuka. OOmas xapakTepuctuka kinacca JKenroseneHsie
BOJIOPOCIIH.

Kwuznennsnii ukn Laminaria. Kimace Bypbie Bogopocin: 0COOCHHOCTH CTPOSHHS, POJIb B
OpUPOJZie U XO3SMCTBEHHOW JeATesNbHOCTH uenoBeka. OCHOBHBIE MOpPSIKM Kiacca bypbie
BOJIOPOCIIH: 0COOEHHOCTH, peacTaBuTenu. JKusneHusiit ki Fucus.

Tema 6. OBrnenosslie. Kpunrodursl. I'antodutel. JJuHOGUTEL

Obmass  xapaktepuctuka otaena Euglenophyta. Kpunrtodurossie Bomopociu:
ocobeHHOCTH cTpoeHHs. KpunroduroBsle BOAOPOCIU: MHPEACTABUTENH, POJIb B NPUPOAE U
XO03UCTBEHHOM JIeATETLHOCTH UenoBeka. OO01as xapakTepuctuka ['antoGuToBbIX BOAOPOCIIEH.

lantoduTel: TpencTaBUTENU, POJIb B MPUPOAEC W XO3AUCTBEHHOW JAESITETbHOCTU
yenoBeka. Otnen JluHOMUTOBBIE BOJOPOCTU: OCOOCHHOCTH CTPOCHHUsS, CHCTEMaTHKa,
MPEICTAaBUTEIH.

Tema 7. OoMuULETHI.

Otnen Oomycota: o0riass XapakTepucTuka, cucteMa. JKusnennsiii 1k Phytophthora
infestans.

Tewma 8. CniuzeBUKH.

[Tonoxxenne CnM3eBUKOB B CUCTEME OpraHUYecKoro Mupa. OCoOOEHHOCTH UX CTPOEHUS U
JKU3HEHHOTO IuKIa. Tumbl criopoHomeHuid Cin3eBUKOB. MeXaHU3MBI ISl pacIpOCTpaHeHUs
cnop. JKusnennsiit ki Plasmodiophora brassicae.

Tema 9. Huzmume rpuObl: XUTPUIAHEBBIC, 3UTOMUIIETHI

OcobGennoctu crpoenus npenacrasuteneit Chytridiomycota. XKuznennsiit nukn Olpidium
brassicae. Otaen Zygomycota: o01as XapakTepuCTUKa, PEICTABUTENH, POJIb B IPUPOJIE.

’Kuznennslit mukin Mucor.

Tema 10. Cymuatsie TprOBbI.

O6mras xapakTepucTtrka otaena Ascomycota. Cuctema cymyatbix TpuOOB: MOJOTAEIHI,
KJaccel, npeacraButeneil. OCOOEHHOCTH CTPOEHHS, POJb B TNPUPOAE M XO3SHCTBEHHOMH
nesitebHOCTH yenoBeka TadpuHomueroB n CaxapoMHIieToB. THITBI 1 CTPOEHHE TII0JIOBBIX TEI
OyackomuiietoB. Kiacc Euromycetes: mpencraBuTenn, 0COOEHHOCTU CTPOSHUS, POJIb B IPUPOJIC
W Ku3HM yenoBeka. Cucrema kimacca Sordariomycetes. [IpeacraBuTenn 1 uX SKOJIOTHSA.



Kuznennsrit mukn Claviceps purpurea. Knmacc Pezizomycetes: 0coO€HHOCTH CTpOCHHS,
MPEJICTABUTENN, POJb B XO3SHCTBEHHOW [EATENBHOCTH 4YenoBeka. OOIas XapaKTepuCTHKa
MYYHHCTOPOCSHBIX TprOoB. [IpeacraBuTenu u 0COOEHHOCTH CTPOCHUS JIOKYJIOACKOMUIIETOB.

OOmiasi xapakTepucTHKa HCKYCCTBEHHOro otiena Deuteromycota: mpeaMeT HaydHBIX
JMICKYCCHH, MPEICTaBUTENH. TUMBl KOHUIUAIBHBIX CIIOPOHOUICHUH M MOpQoreHe3a KOHHIUMA
HECOBEPIICHHBIX IPUOOB.

Tema 11. ba3unuanbneie TprOBbI.

Opodronus TpuooB. Otaen Basidiomycota: o0mas XapakTeprCTHKa, CUCTEMA.

OcoOeHHoCTH CTpOCHHST W 3Kojorusi mpeacraButeneil kimacca Urediniomycetes.
JKusneHHbI 1K JuMHEHHOW pokaBumHbl mmmeHuIbl. Kmace Ustilaginomycetes:  oOmas
XapakTepucTHka, npeacraButeny. XKusnennsid nuka Tilletia caries. )Kusnennsiii nukn Ustilago
tritici. OOmias xapakTepuCTHMKa M cucTteMa kiacca Basidiomycetes. Tumbl TJI0IOBBIX Tl
roMo0a3uanaIbHbIX TPuOOB. AdmuiodopouaHsie 6a3UTUOMULETHI: MPEACTABUTEIH, TOPIIKH,
9KOJIOTHS. ArapUKOUHbIE Oa3UAMOMUIIETHI: OCOOCHHOCTH CTPOCHHUS, CUCTEMA, TIPEICTABUTEIH.

Tewma 12. JIumaiHuku

[IpoucxoxaeHne, KOMIIOHEHTBl U SKOJOTHS JIHIIAHHUKOB. Jlnmaiuuku: Mopdosorus u
aHATOMHUYECKOE cTpoeHue. PasMHOKeHUe TuIaitHuKoB. CHUCTeMaTHKa JUIIAiHUKOB.

b1.0.04 UHocTpaHHBI 13bIK

Juctunnuna oOs3aTebHas I U3yUCHUS.

Cemectpsr 1, 2, 3, 3aueT, cemecTp 4, SK3aMEH.

SI3BIK peanuzanuu — pyCCKui.

OO61as TpyA0eMKOCTh IUCHUIUIHHBI cocTaBisieT 9 3.e., 324 4acoB, U3 KOTOPbIX:

— npakTHueckue 3ausaTus: 136 u.

TemaTnuyeckuil nIan:

1 cemecmp

Tema 1. CamompeseHrtanus (Moil mocyr, xo00M, yBII€YEHHs, MOS CEMbs, CEMEHHbIe
TpaauLUU, MOH pOAHOHN ropon). BBonHO-KOppekTUpYIOUIMI rpaMMaTudeckuil Kypc (QyHKUIUU
rnarosnioB be, do, have; mopsaok cilOB B NPOCTOM YTBEPAUTEIBHOM IMPEAJIOKEHUH, THIIBI
MpeIOKEHUH, MECTOMMEHHUS, OCHOBHBIE TTPEJIOTH, CTPYKTYpa there + be)

Tema 2. HoBblil )KU3HEHHBIN CTaTyC — CTYJ€HUECTBO (COLMaIbHbBIE CBA3M, 00pa3 JKU3HHU,
Ipy3bsi, TOMCK — ropoji cTyneHToB). CucTeMa BPEMEH aHTIUHUCKOTO Si3bIKa B JIEHCTBUTEILHOM
3aJI0Te.

Tema 3. Briciiee oOpasoBanue B coBpemeHHoM Mupe (TI'Y, coBpemeHHbIE
oOpa3oBaTeNbHbIE TPEH Ibl, HEMPEPHIBHOE 00YUeHNE, U3yUYeHHEe HHOCTPAHHOTO si3bIka). Cucrema
BPEMEH aHIIMMCKOTO S3bIKa B IEUCTBUTEIBLHOM 3aJI0T€.

2 cemecmp

Tema 1. Hayka wu Ttexnonorun/LludpoBas tpancpopmanus oobmectBa/iHTEpHET
(commanbHble ceTH, LUpoBas KyJIbTypa, pOJIb TEXHOJOTUA B COBPEMEHHOH IKU3HHU,
nH(pOpPMAIMOHHBIN clien, IudpoBas 3aBUCUMOCTh, WH(MOpMaImoHHas Harpyska). dpazobie
IJ1aroJbl.

Tema 2. [lyremectBus. [louemy mroau mro0sT myTemecTBoBaTh. Buasl Tpancnopra. Bamn
yAauHBIA OMBIT MyTEIEeCTBUSA. TpPyOHOCTH, C KOTOPBIMHM JIIOJM CTaJKUBAIOTCA BO BpeMs
nyTenecTBusl. MecTo Wi CTpaHa, KOTOPYIO Bbl Obl XOTENM MOCETUTh B TEPBYIO OYEPE[b.
CriocoObl  OpraHu3alMM MyTEMIeCTBUH Ul  CTyIeHTOB. OKo-TypusM. Cucrema BpeMeH
AHTJIMHCKOTO S3bIKa B CTPAJaTeIbHOM 3aJI0Te.

Tema 3. YuacTue B HaydHBIX MEpONPUATUAX (TT0/1a4a 3assBKA HA HAYYHOE MEPOMPHSITHE,
OpI'BOIPOCHI, JeNoBas IMepenucka, akaJeMHUYeCKHil CTUIb MHUChbMa, O(QOpPMIIEHHE TE3HCOB).
MopanbHbI€ TJ1aroJibl ¥ UX SKBUBAJICHTHI.

3 cemecmp



Tema 1. CoBpemeHHas Hay4Has EATENbHOCTh U HAyYHOE MO3HaHUE (MECTO M3ydaeMou
HAyKH B CHUCTEME HAay4YyHOro 3HAHHS, HAaY4YHbIH METOJl, OCHOBHBIE IOJOXKEHUS, O0a30BbIE
NPUHIUIGI, TepMuHOorHs). CTpagaTenbHbli 3a0r (Bce BpeMeHHbIE (POPMBI)

Tema 2. Most Oyaymias cenuaibHOCTh (CIENUANIBHOCTh — OHOJIOT, HCTOPUSI OUOJIOTHH,
OCHOBHBIC TMOJIOKEHHs, 0a30BbIE MNPHHLUIBI, TepMuHOJOTHs. Jlaboparopus, mabopaTtopHoe
o0opynoBaHue, TEeXHHKa O€30MacHOCTH). YCIOBHbIE TMPEUIOKEHHs, COclaraTelbHOe
HaKJIOHEHUE.

Tema 3. XapakTepucTHKa )KUBBIX opraHu3MoB. KieTka — 6a3oBas enuHHIA )KU3HU. THUIIBI
kietok. Crpykrypa kietkd. OpraHemnsl KIeTKH ©u uX (GyHKud. OJHOKJIETOYHBIE U
MHOTOKJIETOUYHbIE OpraHu3Mbl. Bupycsl vs 6aktepun. [Ipsmas u kocBeHHas peyb.

4 cemecmp

Tema 1. Mup wmuxpoopranusmoB. PazHooOpa3sue MHUKPOOPTaHM3MOB M HUX THIIBL
[Tpokapuotel. MeTabonuueckoe pazHOOOpa3re MUKPOOPraHuzMoB. DoToTpodbl. ABTOTPOQHI.
Henuunsie hopmel riaarona — MHQUHUTUB U UHOUHUTHUBHBIE KOHCTPYKIUU.

Tema 2. Bompochl 3K0JIOTHH W OKpYyKawoIie cpeapl. OCHOBHBIE TEPMUHBI U TOHSTHS.
Pa3Butre u MecTo Hayku 00 OKpY>Karolleil cpesie B CUCTeMe OMOIOTUYECKUX HAYK. DKOCUCTEMBI
u O6uopazHooOpaszue. OCHOBHBIE IKOJOTHYECKHE MPOOIEMbI COBPEMEHHOCTH. YTPO3BI U IyTH
pemieHus. Buabl )KUBOTHBIX U pacTeHUIl Ha rpaHu BbiMHpaHus. Hemuunblie Gopmbl riarona —
TepYHIUN U TepYHIUAIbHBIE KOHCTPYKIIUH.

Tema 3. IlpoekTHass neATenbHOCTh (MOAOOP M aHAIM3 AHIJIOS3BIYHBIX HCTOYHUKOB,
(dbopMynHpoBaHUE TEMBI, IIEJH, 3a/1a4, CTPYKTYpHpOBaHue U oopmieHne nHpopMaIny, 3aimra
MpoeKTa Ha cTyAeHueckol koHpepeHuuu). Hemmunelie ¢opmbl rmarona — mpudactue I, I
IPUYACTHBIE KOHCTPYKIUH.

Bb1.0.05 MaremaTuka

Juctunnuza oOs3aTebHas I U3yUEHUS.

Cewmecrtp 1, 3auer, ceMecTp 2, 3K3aMEH.

SI3BIK peanuzauu — pyCCKUi.

OO61as TpyA0eMKOCTh AUCHHUIIINHBI COCTaBiseT S 3.¢., 180 yacoB, U3 KOTOPHIX:

— jnexuuu: 48 u.;

— MpaKTUYECKUe 3aHATUA: 52 U.

TemaTruueckui nJian:

1. DneMeHTHI IMHEHHOH anredpsl. OnpenenuTeny.

2. Meton Kpamepa u I'aycca pelieHust TMHEHHBIX CUCTEM.

3. DnemMeHTHhI BEKTOPHOI anreOpbl. BeKTophl 1 IEHCTBUS C BEKTOpaMH.

4. CxansipHoe, BEKTOPHOE, CMEILIaHHOE [TPOU3BEAECHNE BEKTOPOB.

5. DneMeHThl aHAIMTUYECKOW FeOMETPUM Ha TUIOCKOCTU U B IMPOCTPAHCTBE. Y PaBHEHUS
MPSAMOM Ha TJIOCKOCTH U B MPOCTPAHCTBE.

6. KpuBsie BTOporo nopsijika. ¥ paBHeHHsI MJIOCKOCTH.

7. BBenmenme B MaremaTuyeckud aHanu3. lIpenen 4MCIOBOM MOCIENOBATEIBHOCTH.
[Tpenen pyHKIMU OHOI TEpeMEHHOH.

8. CpaBHeHHE OECKOHEYHO MaJIbIX, 0ECKOHEYHO OOJIBITUX BEITHMYHH.

9. JuddepenuupoBanue Pynkuuid ogHOW  mepemeHHoW. [Ipom3BogHble U
b depeHIHanbl epBoro Mopsika.

10. IIpouzBoansie, nuddepeHIanbl BHICIIMX TOPSIKOB.

11. UccnenoBanue GyHKIIUMA ¢ TTOMOIIBIO TPOU3BOIHBIX.

12. Tloctpoenue rpapukoB pyHKIUH.

13 ®yHKIIMM MHOTUX TepeMeHHBIX. [Ipenen, gacTHbie pou3BOAHBIC U nuddepeHran
MEPBOTO U BTOPOTO MOPSAKA ISl PYHKIIMH MHOTHUX TIEPEMEHHBIX.

14. HaxoxmeHue HauOOJIBIIETO W HAMMEHBIIETO 3HAYCHUS (YHKIUHA B 3aJaHHOU
obnactu. KacarenbpHas MI0CKOCTh, HOPMAIb K MTOBEPXHOCTH.



15. UnTerpupoBanue QpyHKIM OJHON mepeMeHHOW. HeompeneneHHbli, onpeneneHHbINH
UHTETpall.

16. IpunoxeHwus: MIomaab MIOCKOW (GUTYpBI, AJTMHA IYTH KPUBOH.

17. O6Bem Ten BpalieHus, TJI0aIb TOBEPXHOCTEH TN BpallleHHUS.

18. IlpunoxkeHus orpeesIeHHOr0 HHTerpaja JUist pUryp, 3alaHHbIX B MOJISIPHON CHCTEME
KOOpJMHAT U apaMeTPUUECKOM BHJIE.

19. Inddepennmanboe ypaBHeHUE. 3a1a4i €CTECTBO3HAHUS, IpUBoAAmue K JIY.

20. O6bIkHOBeHHBIE JIY mepBOro nopsaka.

21. O6bikHOBeHHBIC Y BBICHIMX TOPSIKOB.

22. Panpl. YucnoBol psaa u ero cymma. @yHKIIMOHAIBHBIE PSIbI.

23. NnrerpupoBanue u quddepeHippoanne paaos. Psaa Teiinopa.

24. IlpumeHeHHE PAAOB K WHTETPUPOBAHUIO (PYHKIUH M K HAXOXKICHHUIO PEIICHHI
Qg depeHIraIbHbIX ypaBHEHUH.

B51.0.06 30010rust 6€Cro3BOHOYHBIX

Juctunnuna oOs3aTebHas 111 U3yUCHUS.

Cemectp 1, 3aueTc OIEHKOH, cEMECTp 2, IK3aMEH.

S3BIK peanu3anuy — pyCCKUi.

OO61as TpyA0eMKOCTh AUCHUIUINHBI COCTABIISIET 7 3.€., 252 4acoB, U3 KOTOPbIX:

— nexnmd: 60 u.;

— CEMHMHAPCKUeE 3aHATUSA: 6 4.

— rabopaTtopHbie paboThl: 70 u.

B TOM YHCJIe TpaKTHUecKas nmoaroroska: 70 u.

TemaTruueckui nJian:

Tema 1. Kpatkas uctopust popmupoBanus 300i0run. [lonoxenue napcrsa )KMBOTHBIX B
MUpE KUBOTO.

Tema 2. IlonoxeHne OJHOKJIETOYHBIX >KUBOTHBIX B 00mIell cucteme »xuBoro. Huzmme
IIPOCTEUIINE.

Tewma 3. Bricime npocreiiime Takcona Metakaryota o01mre mpUHIIUITBI X CTPOCHHUS.

Tema 4. AME€GooOpaznbie mpocreimue Heterolobosa u ux cy6takconsl Schizopyrenidea.

Tema 5. MHoroo6pasue TakcoHa Chromista. 3Hauenne Prymnesiomonada B skosoruu
OKEaHOB.

Tema 6. MnuorooOpa3ue xusHeHHbIX ¢opMm Alveolata. Ctpoenue Dinoflagellata,
Apicomplexa.

Tema 7. OpHOKJIETOUHBIE C HEONPEACHEHHBIM  CHUCTEMAaTHYECKUM MOJOKEHHUEM.
AmMéEOouHBIE TeTepoTpodbl TakcoHa Amoebozoa.

Tewma 8. MHorokneTouHsie xkuBoTHBIE (Metazoa). OOmue yepThl MHOTOKJIETOUHBIX.

Tema 9. JKusHeHHble (OpMBI JKUBOTHBIX: CBOOOJHOXXMBYIIME (OJUHOYHBIE,
KOJIOHUAJbHBIE), cuMOnoTHYeckue ((hopmbl cuMOno03a).

Tema 10. ITytu hopmupoBanusi MHOrooOpasus:

Tema 11. Tun IInactunuatsie (Placozoa). OOGpa3 XU3HHU, CTPOCHHE, COCTAaB KIETOK.
Pasmuoxxenne. Tum ['yOku (Spongia).

Tema 12. Tun Kumeunononoctasie (Coelenterata) — Ctpekaromiue (Cnidaria).

Tewma 13. Tun I'pe6reBuku (Ctenophora).

Tema 14. Tun [1nockue uepsu (Plathelminthes). OOmire 4yepThl OpraHu3aIyy.

Tewma 15. O6pa3 xu3HU 1 OpraHU3aIKs CBOOOTHOKHUBYIIUX U MAPa3UTHICCKUX HEMATO/I.

Tema 16. Tun Konospartku (Rotatoria) — o0CHOBHBIE UepThl OpraHU3aIK, 00pa3 )KU3HU.

Tema 17. Tun I'onoBoxo6otusie (Cephalorhyncha). Knacce IMpuanynuner (Priapulida) u
kJacc Bojocatuku (Nematomorpha)

Tewma 18. Tun Ckpebnu (Acanthocephala).

Tema 19.Tun Hemeprtunsl (Nemertini). O0pa3 »KU3HH U OCHOBHBIC YEPThI OpraHU3AIUH.

Tewma 20. Tun Konbuateie uepBu (Annelida)..



Tema 20. Tun Unenucronorue (Arthropoda). Kmaccer Tuma: PakooOpasubie (Crustacea,
noarun Branchiata — >xaOpoxpimammue); MuoroHoxxku, Hacekombie (Myriapoda, Insecta,
noatun Tracheata — Ttpaxeiinwie); Tpunobuter, (Trilobita, moarum Trilobitomorpha —
TpuioouTooOpasHeie); MeuexBocThl, IlaykooOpasnbie, (Xiphosura, Arachnida, mnoxarum
Chelicerata — xenuniepoBbie).

Tewma 21.Tun Mommocku (Mollusca). Kiaccrr Tuna.

Tema 22. Tun Onuxodopsr (Onychophora). OCHOBHBIE YePTHI THIIA, COYSTAIOIINE YEPTHI
CXOJICTBA MEXIY YEPBSIMH U WICHUCTOHOTUMH. DHIIOTEHETHYECKOE MOJIOKEHHE OHUXO0DOP.

Tema 23. Tun Urnokoxue (Echinodermata).

Tewma 24. IIpoGnemsl mpoucxoxaeHus (puaoreHnn) 6ecro3BOHOYHBIX.

Tema 25. Kpartkue cBeaenust 00 opranusanuu Echiurida, Brachiopoda, Chaetognata,
Pogonophora, Hemichordata.

Tema 26. Teopuu TPOUCXOKACHUS OJHOKICTOYHBIX W MHOTOKJIETOYHBIX IKHUBOTHBIX.
dunoreHeTHYECKUE CBSI3U.

B1.0.07 I'eosnorus

JucuunnuHa o0s3aTenbHast sl U3y4eHUsI.

Cemectp 1, 5K3aMeH.

SI3bIK peanu3anuu — pyCCKU.

OO01mmas TpyI0eMKOCTh JUCIUTUIMHBI COCTABIISIET 2 3.€., 72 9acOoB, U3 KOTOPBIX:

— gexuuu: 18 u.;

— CEMUHAPCKUE 3aHATUs: 4 4.

TemaTnueckuii nan:

Tema 1. Brenenue.

Omnpenenenue coiepkaHus reoJIOTUU KaK CII0KHOTO KOMIUIEKCa B3aMMOCBSI3aHHBIX HayK.
OcHOBHOH OOBEKT M METOJbI TI'€OJOTMYECKMX HccieqoBaHUi. CBs3b TEOJIOTMH C JIPYTrUMH
HayKaMu. OTanbl Pa3BUTHUS TI'eOJOTMUYECKHX 3HaHui. 3emus U kocMoc. Kocmoronumueckue
TUIIOTE3bI.

Tema 2. 'eoquHaMudeckre Iporecchl U Ux penbedoodpasyromas pob.

OO0muit 0030p TeoAMHAMUYECKUX IMPOIECCOB: T'€OJOTMYECKHE MPOLECChl BHYTPEHHEH
TUHAMUKW (PHIOTEHHBbIE) W BHEIIHEH auHaMUKH (dK30reHHble). [lpuHIMN akTyanusma u
CPAaBHUTEIBbHO-UCTOPUYECKUIT METOJ|, MX 3HAU€HHWE B M3YyYEHUH TI'€0JIOTMUECKOr0 pa3BUTHUS
3eMHOM Kopbl. Penbed 3eMHON MOBEPXHOCTH KaK PE3yNbTaT B3aUMOJCHCTBHS SK30T€HHBIA U
9H/IOT€HHBIX MTPOLIECCOB.

Tema 3. DHIOTEHHBIE TPOLIECCHI.

HcTounuku sHeprum 3K30reHHBIX mporeccoB. CkopocTs mposiBiaeHus. CelicMuyeckue
apneHus. KonebarenbHble ABMKEHHS 3€MHOM KOpbl M HX penbedoobpasyroliee 3HauCHHE.
D¢ dy3uBHBIN U UHTPY3UBHBIN MarMaTu3M. MetaMoppu3M u PakTOphl €r0 BBI3BIBAOIINE.

Tema 4. DK30reHHBIE POLECCHI.

Hctounnku sHEprun 3K30reHHbIX mpoieccoB. CkopocTh mposiBiaeHus. [Ipumepsl.

Tema 5. BeiBeTpuBanue.

CymHocTh U TUNbL. PU3NYECKOE U XUMUYECKOE BbIBETpHBaHHE. Poib opraHuueckoro
MHUpa B MPOIEcCax BBIBETPUBAHUS U MOYBOOOpa3oBaHus. [IpoayKThl BHIBETpUBAHHS. DIIOBUIA.
Kops! BeiBeTpuBanus. [louBoobpazoBanue.

Tema 6. ['eonoruueckast 1eATENbHOCTD BETPA.

DonoBeiil  penbed. PaspymmrensHas pabota BeTpa (nedmsuus, koppaszusi). Tumsl
NYCTHIHB: Ae(IAIMOHHBIE U aKKyMYJSTHBHbIE. [lociaencTBusl 20710BOM AEATENBHOCTH U MEPHI
00pbOBI C HUMU

Tema 7. ['eonornueckas 1€AT€IbHOCTh TOBEPXHOCTHBIX TEKYYHX BOJ.

[TmockocTHOM CcMBIB M paboTa BpPEeMEHHBIX BOJOTOKOB. JlemioBuit. OOpa3zoBaHue U
pasBuTHE oBparoB. KoHychl BeIHOCA M MpOMIOBHH. 'eonmornueckas nesTenbHOCTh pek (oOrime
CBEJICHUS, TUIIBI 3PO3UH). 3HAUYCHUE PO3HOHHBIX TpoIeccoB B popmupoBanuu penbeda. bazuc



spo3un. [IpomonbHbIl W TonepeyHsld npoduiab peku. AJUTOBHH (pyclOBOH, MOWMEHHBIH,
cTapeuHblit). Pednble nonunbl (oviMa u teppackl). JlenbThl, 3acTyapuu, JuManbl. L{UKIbI apo3uu.
Ilenemnnen.

Tema 8. I'paBUTaLIMOHHBIC SIBJICHUS.

OmnonsHeBble mpouecchl Ha ckiioHax. KommoBuid (00Banbl, ockinu). ['paBUTalIMOHHO-
aKBaJIbHBIEC SIBICHUSA (OMOJ3HU). AKBaJbHO-IPABUTALMOHHBIC SIBICHUS (OIMOJI3HEBBIE MOTOKH,
OIUIBIBUHBI,  ceiu). ['paBUTAllMOHHO-CyOakBalbHbIE  SBICHUS. Mepbpl  3allUThl  OT
pa3pyLIUTENbHON e TEIbHOCTH IPABUTALIMOHHBIX ITPOLIECCOB.

Tema 9. ['eonoruveckas neATeIHLHOCTH 03€p U OOJIOT.

[IpoucxoxaeHnne M THUMBl O3€pHBIX BraguH. O3epHble OTIOKEHHUS (TEPPUTEHHBIE,
XEMOTeHHbIE M OpraHoreHHsle). bonora (BHYTpMKOHTHMHEHTAJIbHBIE U IIPUMOPCKUE, HU3UHHbBIC
NepexoIHbIe U BepxoBbie). OOpa3oBanue Topda u yrieu.

B51.0.08 JIaTuHCKHil A3bIK

JucuuruinHa o6si3aTenbHas A U3yYeHHUs.

Cewmectp 1, 3ayer.

S3BIK peanu3anuy — pyCCKHM.

OO01mmas TpyI0eMKOCTh JUCIUTUIMHBI COCTABIISIET 2 3.€., 72 9acOB, U3 KOTOPBIX:

— nexumu: 10 u.;

— ceMuHapcKue 3aHsaTus: 14 .

TemaTn4yeckui niian:

Tema 1. Benenue. OCHOBHbBIE ATalbl Pa3BUTHUS JAaTUHCKOIO si3blka. [IponcxoxaeHue u
OCHOBHBIE dTallbl pa3BUTHsA JATHMHCKOro s3blka. Kiaccnueckas, MOCTKIIAaCCMYECKass W IO3HSAA
nateiHb. JIaTMHCKHIA S3BIK B CpelHUE Beka W B 3moxy Bospoxaenus. Chepsl cOBpeMEHHOTO
WCII0JIb30BaHUs JJATUHCKOT'O S3bIKA.

Tewma 2. Jlatunckuit andasut. I[IponsHomenue 6ykB u OykBocodyeranuid. Knaccuueckuii u
COBpeMeHHbIM  jaTuHCKUU  andasur. I[IpomsHomenune OykB  JaTMHCKOro — angaBuTa.
[Tpousnomenue audToHroB, aurpadoB, HeIEIMMbIX OykBocoueTaHuil. TpaHciauTepanus Ha
JATUHCKUH SI3bIK (haMUIINI ¥ TOTIOHMMOB, 3alMChIBAEMBIX KUPUILTUYECKUM HIPU(TOM.

Tema 3. Cnoropaszen ¥ NOCTaHOBKA yAapeHUs B JJaATUHCKUX clioBax. [loHsaTue o nonrore
M KpaTkocTH ciora. Cioropaszein B JIATUHCKUX cioBax. [IpaBuiia KpaTKOCTH M TOJITOTHI CJIOTa B
JaTUHCKUX ciioBax. [IpaBuiia mocTaHOBKM yAapeHUs B JATMHCKUX cioBax. Jloiarue u KpaTkue
cyhdukcsl.

Tema 4. OcHOBBl TpaMMaTHKH JIATUHCKOTO s3bIka. OCHOBHBIE pa3Iv4Msl MEXAY
QHWINTUYECKUMU M CHHTETHYECKMMM  s3bIKaMHM. ['pamMmaTHYecKue IpPU3HAKH HUMEHU
CYILIECTBUTENILHOTO B JJATUHCKOM s3bIKe. [ paMMaTHUecKye Mpu3HaKu UIMEHU MPHIIaraTeIbHOro B
JATUHCKOM S3bIK€. THUIBI CKJIOHEHWS JATMHCKUX CYIIECTBUTEIbHBIX W IPUIIAraTelIbHBIX.
Cremnenu cpaBHEHHS JaTMHCKHUX INpuiaraTelbHbIX. OcoOEHHOCTH HCIONb30BaHUS TJIarojoB B
COBpeMEHHOM JaTbiHU. City)keOHbIe YacTH PEeUM B JTATUHCKOM SI3bIKE.

Tema 5. Vctokm um aTambl pa3BUTHS OHMOJOTHYECKOW JaTbiHU [loMMHOMUHAIBHBIE,
OMHOMHMHAJbHBIE M YHUHOMMHAJIbHBIE HA3BaHUS TaKCOHOB. OCHOBHBIE U JOINOJHHUTEIbHbIE
TaKCOHOMMYECKHE KaTEerOpUH, IPUHATHIE B COBPEMEHHOM CHCTEMAaTHKEe PACTeHUH U )KUBOTHBIX.
Posib Guonornueckoit HOMEHKIATYPbl B TAKCOHOMHUYECKUX UCCIIE0BAHUSIX.

Tema 6. CnoBooOpazoBaHue OMOJOTHYECKUX JATUHCKUX TEPMUHOB U HAYYHBIX Ha3BaHUUN
TakcoHOB. CnoBocnoxenne u ad¢pukcanus. OCHOBHBIE NPUCTABKH, HCIHOJIb3yEeMble MpU
o0pa3oBaHMM JIATUHCKUX TEPMMHOB M Ha3BaHUM TakcoHOB. OcCHOBHBIE Cy((UKCHI,
UCTIOJIb3yeMble MPU 00pa30BaHUHU JIATUHCKUX TEPMUHOB M Ha3BaHUI TAKCOHOB.

Tema 7. TlpoucxoXaeHHE M CMBICIOBOE 3HAYEHWE JIATHHCKUX HAa3BAaHW TaKCOHOB.
Paznnune TepMUHOB «TaKCOH» M «TaKCOHOMHYECKas KaTeropus». HoMeHkiaTypa TakCOHOB B
COOTBETCTBUM ¢ HUX paHrom. Kareropum BHUAOBBIX DJIHTETOB B Ha3BaHUAX BHUMOB.
[IponcxoxaeHne JIaTUHCKUX Ha3BaHUM TakcoHOB. MH(opmaruBHble M UHIU(D(DEpPEHTHBIC
Ha3BaHHUS.



Tema 8. I'pammaTnueckue NpHU3HAKM JIATUHCKUX HA3BaHUU TaKCOHOB. BuuoBele u
BHYTPUBHJIOBbIC Ha3BaHUs TAaKCOHOB. ['paMMaTHYecKWid pPOJ PONOBBIX HA3BaHUN TAKCOHOB.
OcoOeHHOCTH JIAaTUHCKUX Ha3BaHWU pONOB U mojpaszjaencHuil poxa. Ha3Banus ceMeilcTB B
00TaHMYECKON U 300JI0TMYECKOM HoMeHKiIaTtype. OCOOEHHOCTH HOMEHKJIATypbl TaKCOHOB B
paHre BBIIIE CEMENUCTBA.

b1.0.09 UndopmaTtuka

JucuuruinHa o0si3aTenbHas A1 H3yYeHHUS.

Cemectp 1, 3auer.

S3BIK peanu3anum — pyCCKUi.

OO1w1ast TpPyA0EMKOCTh AUCLHUILIMHBI COCTABIISAET 2 3.€., /2 4acoB, U3 KOTOPBIX:

— JIEKIIUH: & 4.;

— MpaKkTU4YecKue 3aHatus: 44 4.

TemaTnuyeckuil nyian:

Tema 1. Ilpuknannas umHpopmartuka. MecTo AMCUUIUIMHBI CpPeld KOMIBIOTEPHBIX U
NpUKIaAHEIX HayK. MHpopmaTuka n 6uonorus. CoxepkaHue MOHATHA «MH()OPMATHKA» U MECTO
uHpOPMATUKU cpelu Apyrux Hayk. MHdopmaTika kak cynepHayka. HpopMaTHKa Kak MMOJIHBINA
Ha0Op KOMIIBIOTEpHBIX HayK. MH(}opmaTnka kak Hayka 00 HMH()OPMAIMOHHBIX TEXHOJOTHSIX.
Ponp wmHpopmarmzanum B pa3Butuu oOmectBa. Uro Takoe mpouecc uHpopMaTU3aLUU
obmectBa. Madopmaruka u kubepHeruka. [lonstue o Teopun cucrem. [lonarue anroputma u
ero KIw4eBas poiib IpuU 00pabOTKe JaHHBIX ueloBeKOM. Poiab uHbopMmMaTuku B
YHHUBEPCUTETCKOM 00pa3oBaHWU, H TMOHATHE mpoduis crneuuanucta. WHpopmartuka u
npobnemuble Hayku. JlanHble u uHpopmauus. Wupopmanmonusiii kpusuc. MHpopmaTtuka u
OMOJIOTHS: TEOPETHYECKHE H  TPAKTHYECKHUE acleKkThl. buomHpopmaruka, OHOHHKA.
buonornueckue wmeronpl B HHPOpPMATUKE: HEUPOHHBIE CETH, TE€HETUYECKHE aJTOPUTMBI.
UckycctBeHHbll uHTEWIEKT. Mcropus pa3paboTKH, KpPU3UC U MEPCIEKTHBBI pa3pabOTKH.
Hcropus nupopmatuku. Beinarommecss coBeTCKMe M pOCCHUHCKHE y4YEHbIE M pa3paOOTUMKH.
CoBpemenHoe cocrosiHue otpaciau B Poccun. KOpuandeckue acnekTsl npu padoTe ¢ JaHHBIMU.
3amuTa U HapylIeHue aBTOPCKUX npas. KubepnpecTynmHOCTb.

Tema 2. Teoperuyeckue OCHOBBI U YCTpoilcTBO coBpemeHHOW OBM. [lonsaTus
MaTteMaTHueckoi Joruku. Pasmeitas (fuzzy) noruka. /[BonyHast v nectHalaTepUUHasi CHCTEMBI
CUMCIICHUS, UX OCOOCHHOCTM M TIpUMEHeHue B uHPopMaTuke. EauHHIBI H3MepeHuUs
uHpopmanuu. J[BOMYHbIE U JECATHYHBIE NMPUCTABKH, UX MPUMEHEHHE. DHEprusi HH(POpMAalHH.
Hecummerpruunocts nHpopmanronHoro B3aumojeiicTBus. Ilepenaua mHpopmanuu, cKOpocTb,
KogupoBanue. lMcropuss BeumcIMTENBHBIX ycTpoiictB M OBM. Mammuna TeropuHra kax
MpocTeiiliee BBIYHCIUTENBbHOE yCcTpoicTBO. OnHokpuctanbHble OBM, mnepcoHaibHble U
cynepkomnbiotepsl. Mukporporneccop (CPU) u ero ocHOBHbIe XapakTepucTuku. CpaBHEHUE
apxutekTypbl Gon Helimana u rapBapackoit apxutekTypsl. Cucrembl komann RISC u CISC.
TakroBas wacrota. Kpom-mamsate. OpHO- M MHOTOsAEpHbIE THpoueccopsl. PaspsaHocTh
nporeccopoB: 8, 32, 64 6utr. Moayns FPU (maremarmueckuii comporieccop). Diomncel U ux
IPUMEHEHHE JJI OLIEHKM BO3MOXHOCTEH KommbloTepa. OmnepatuBHas mnamats (RAM).
PasnoBugHocTn coBpemenHoir RAM. TakroBas yactota. Cucrema xoppekiuu ommbok (ECC).
Marepunckas nnata. Cucremsl BIOS u UEFI. Dneprone3aBucumas namars CMOS. CeBepHblii
Y I0)KHBIA MOCTBI. XapaKTepUCTHKH U HazHaYeHHe 0CHOBHBIX pa3zbréMoB: PCI, PCI-E, AGP, USB
1.0 — 3.0, COM, LPT, MIDI. Uctrounnk nutanus [1K. OcHOBHbIE HANPSIKEHUS WU MOIIHOCTb
6sioxa nutanus. Haznauenue pazpémoB. Untepdeiic ACPL Texnonorus Plug’n’Play. Tponunsie
OBM, ucropus ux co3gaHus U NepcrneKTuBbl. KBaHTOBBIE KOMIIBIOTEPBI.

Tema 3. @aiinossie cuctembl. @opmaThl ¢aitnoB. OnepanuonHble cuctemsl [loHsTHE
daitna u dQaiinoBoit cucrembl. CoBpeMeHHble (halIOBBIE CHUCTEMBI, UX OCOOEHHOCTH U
npumeHenue. PasHoBumHoctu daiinos. [lceBmodaiinel n ycrpoiictBa. CBolicTBa W aTpuOyTHI
¢aiina. ITonarue o mpaBax goctyna kK (ainy m ux peanmsauus B pasHbix @C. Crpykrypa
pa3sMeTKH >KECTKOro aucka. Paznensl, kKiacTepsl, CeKTOpsl, 0s10Ku. I'1aBHas 3arpy3o4Has 3aluch



(MBR). Tunsr (¢aitnoBeix cucreM. MonTtupoBanue. JKypHanupoBaHue. VYJaneHue U
BoccTaHoBjIeHHUE (aitsioB. TekcToBeie (aitnbl. [TonaTre u cBoiicTBa (HOPMATUPOBAHHOTO TEKCTA.
Bépctka. Texnonoruu xpanenusi popmarupoBannoro tekcra RTF, PDF, DjVu, TeX, XML,
HTML. Ilpoune dopmater daitioB: CSV, ucnonHsembie (aitibl 1 OMOIMOTEKH, CHCTEMHBIS
daiiner. CemelicTBO omepaunoHHbIX cucteM Microsoft Windows u ucTOpuss MX pa3BUTHAL
®aiinosbie cucteMbl FAT32 u NTFS. Onepaunonnas cucrema UNIX u cranpapt POSIX.
CewmeticTBO omepanmoHHbIX cucteM Linux. OcHoBHBIC oTBeTBIeHUs. DaitnoBas cucrtema Ext3.
OcHoBHBIE KOHCOJBHBIE KoMaHabl u mpuioxeHus. OC Android. IlpuHIMIUANBHBIE OTIWYUS
cemerictB OC Windows u Linux ©u mnpakTuyeckue acmekThl HMX MpuMeHeHus. J[lpyrue
onepanronnbie cuctemsl: FreeBSD, MacOS (OS X), NeXT.

Tema 4. Cerb HUurtepner. MWcropus cos3nanus Wurepnera. [Ipyrue ceru. PasButue
cereBbix TexHonoruii B CCCP u Poccum.I'mobanbnHas crpyktypa HMuTepHeTa. OCHOBHBIC
OpraHu3alliy, peryiupylomme ero (yHKIMOHMPOBaHWE W pa3BuTHe. VIHTEepHET Kak
uepapxuueckas crpykrypa. llousitue Bceemupnoit mnaytuast (WWW). T'uneprekct u
runepcceliki. Monens OSI. YpoBHH Mozenu U COOTBETCTBYIOIIME WM E€AMHMIBI IEpeadu
JAHHBIX, YCTPOUCTBA, MPOTOKOJIBI. Y CTPOHCTBO U OCOOEHHOCTH HCIOJIB30BAHUS MPOBOIAHBIX U
OecrpoBOHBIX CHOCOO0B MoAKIIOUeHUs K VHTepHeTy: KOoakCHallbHbIM KaOenb, BUTas Mmapa,
panuokanai. [Iporoxonsr Ethernet, WiFi, WiMax, Bluetooth. Anpecauus B Uutepuere. Ctex
TCP/IP. CpaBaenne TCP u UDP. CpaBuenue [Pv4 u [Pv6. [TopTsl, cokeTsl. /lnamna3ons! aapecoB
IPv4. 3apesepsupoBanubsie 1moptel TCP u UDP. Ilonstue u cmnocoObl MapuIipyTH3alLUU.
Mapuipytuzanysa Ha ri00albHOM U JIOKaJbHOM ypOBHSX. CeTH M MOJCETH, JIOKAJIbHBIE CETH.
[lonsiTua xocra, nuiro3za. Mapupytu3atopsl 1 KOMMYTaTOpbl. Macka MOJACETH B INPOTOKOJIE
IPv4. Tpancnauusa cereBbix aapecoB (NAT). MAC-ampec u ero HazHaueHue. CnyxObl u
npotokonbel cetu Mutepuer: DHCP, QoS, NTP. Ilonstue, HazHauenue u crpykrypa URL.
[Tporokonbsl npuknagHoro ypoBHs. Ilonstue nomena, nomeHHOW 30HbI. CHHTAaKCUC 3alucu
JnoMeHHoro uMeHu. OOmMe, HalMOHAIbHBIE, 3ape3epBUPOBaHHBIC JOMEHbl. Kupmmueckue
JIOMEHBI U JOMEHHbIE 30Hbl. Punycode kak cpeacTBO MpeacTaBIeHUs] HAallMOHATIBHBIX JJOMEHHBIX
uMéEH. Cuctema DNS, e€ cTpykTypa, Ha3HaYeHHE M MPUHLUIBI paboThl. bpay3ep kak ocHOBHas
nporpamma st pabotel ¢ MuTepHeroMm. CpaBHeHHe pa3HbIX Opay3epoB. OCHOBHI sI3bIKa
pasmerkn BeO-ctpanuny HTML, s3bika ctuneir CSS. Bpaysepubie TexHomoruum — JavaScript,
Cookie, Flash. Cospemennsie ceteBbie TexHOIOTHU: proxy, VPN, p2p, TOR, I12P. Be3onacHocTb
B cetu MHTepHeT. ®ummHr, cHUGUHT, yI3BUMOCTH Opay3epa, craM. 3aliuTa aBTOPCKUX MpaB B
cetu MHTepHeT. CBOOOIHBIE, OTKPBITHIE, YCIOBHO-OECIIIaTHBIE, IIJIATHBIE PECYPCHI.

Pazpnen 2. IlpencraBnenue u aHainu3 JaHHBIX HA KOMITBIOTEPE

Tema 1. KoMIbproTEpHOE NMpEACTaBICHUE JAHHBIX PA3IMYHBIX TUNOB. LlenouncieHHbie
JMaHHbIe: OaiT, croBo. XpaHeHHWe uucen co 3HakoM. JlomomHurtenpHBIM KkoA. Yucnma ¢
¢ukcupoBaHHON 3ansTod. Yucia ¢ miaBarouieil 3amsaTod M UX MPEACTaBICHHE B IMaMATH.
Pa3smernienne nannbix B namstu. [lopsaku mpanusix Little-endian u Big-endian. Mapkep BOM.
[OtpuxkoaupoBanue. CoBpeMEHHbIE THUIBI OJHO- M JIBYXMEpHBIX IITpuxkojaoB. llonsatue
cuMBoNa, andaBuTa, TpaMMAaTUKH. THUIBI CHUMBOJOB B HWHPOPMAaTHKE W WX Ha3HAYCHHE.
[IpoucxoxaeHnne M Ha3Haue€HUE YyHpaBisomux cumBosioB. IlceBporpaduxa. Haznauenwue,
0COOEHHOCTH yYNOTpeOJeHUsT M CIOCcOObI BBOAA PA3NUYHBIX CHUMBOJIOB. Tumorpaduka, eé
UCTOPUS, OCHOBHBIE TEPMHUHBI U MOHATHS. KoMmmbioTepHble HIpU(THI, BEKTOPHBIE U PACTPOBBIE.
[Tonsitue kogupoBku. ASCII u apyrue onHoOaiiTHbe KOAUPOBKHU. CTPYKTYypa, IpUMEHEHHE U
ocooerroctu Unicode. UTF-8, UTF-16. [Ipyrue crmocoObl KOTUPOBAaHUS TEKCTOBBIX JIAHHBIX.
Omnepanuu co crtpokamu. DyHkuM mnono0us cTpok. Perymspueie BblpakeHus. CrocoObl
npencraBieHus naT. [IpoOraemMbl KOMIBIOTEPHOTO MPEACTABICHUS JaT.

Tema 2. O6paboTka 1 BEPCTKA TEKCTOBBIX JaHHBIX. CTaHAApPTHI OQOpMIIEHUS YIEOHBIX U
Hay4YHBIX JOKYMEHTOB OCHOBBI pPa0OTBHI C TEKCTOBBIM peaakTopoM. (OCHOBHBIE CHOCOOBI
dbopmatupoBanuss U BEPCTKH TeKcTa. [apHUTypa, pasmep, HadyepTaHWe, BapuaHT Mpudra.
Pa3meTka: BbIpaBHHMBaHHME a03aia, OTCTYN MEPBOH CTPOKHU, MEKCTPOUHBIA M MEKaO3allHBIN
uHTepBanbl. [losunmu w 3anmonHutenu TaOymsuuu. OpueHTanmus cTpaHuIbl. KoToHKH.



BuyrpurekcroBbie ccbulku M cHOCKM. [loms crpanun. Hymepaumsa crpanun. KoaoHTUTYIIBI
Tabnuupl: pa3Mepsl sS4eeK, 3aloJHUTENb I'paHMIl, HAIpaBiICHWE U BbIPAaBHUBAaHHME TEKCTa B
3arojoBkax u sueiikax. OObenuHeHwe u pa3dueHue syeek. CHOUCKM HYMEpPOBAHHBIE H
MapKUpOBaHHbIE. YPOBHU 3JIEMEHTOB chucka. Pabora ¢ un300pakeHUsIMM B TEKCTOBOM
penakrope. CriocoObl BCTaBKM M300paKEHUI U pa3MeIeHus] UX OTHOCUTENIbHO TeKcTa. BeraBka
HajAmuce u Apyrux rpaduyeckux oObEKTOB (paMKH, JUHHUU M T.I1.). BcTaBka XMMHYECKUX U
maremaTrueckux (¢opmyn. [IpoaBunyreie npuémsl paboTsl ¢ TeKkcToM. Ilonck U 3aMeHa TeKcTa.
Crumn noxkymenTta. @opMaTUpOBAaHUE C HUCIIOJIB30BAHUEM IOJCTAHOBOYHBIX 3HAaKoB. Co3naHue
aBromaruyeckoro ornamieHus. Cucrema kommbtorepHoil BEpcTkn TeX / LaTeX. Cunrakcuc
A3plka  pasMeTkn. DyHKIMM M HUX OCHOBHBIE Kareropuu. ['pynmmpoBka. Bépcrka
MaTeMaTHYECKUX U XUMU4ecKux Gopmyi. pobu. Marpuisl. Cucremsl ypaBHeHHN. TpeboBaHus
nerictByromux ['OCToB mo odopmiieHHI0 Hay9HBIX U Y4eOHBIX paboT. OdopmieHue yaeOHbIX 1
HAy4YHBIX JOKYMEHTOB B cooTBeTcTBHH ¢ 'OCTamu. Odopmnenue turynbHOro aucra. Crmcok
JUTEpaTyphbl U BHYTPUTEKCTOBBIE CChUIKM Ha Hero. OdopmieHne MoJpuCyHOUHbIX NOAIMCEN U
3arojoBKoOB Tabiui. Tunmudnbie omuoOKy pu Habope TOKyMEHTA.

Tema 3. DnexTpoHHble TaONMLBI U WX HOpUMEHEHHe B Ouosioruu. OCHOBBI PabOTHI €
AIIEKTPOHHBIMU TabmumaMu. OCHOBHBIE CHIOCOOBI (hOpMATHPOBAHUS SUEEK: CBOWCTBa HIpUQTa,
BbIpaBHMBAHWE U OOBEAMHEHHE sUeeK, I'paHulbl U 3ainuBKa. CChUIKaMU MEXIY s4yeiKamH.
OObruHBIE ¥ (UKCHPOBAHHBIE CCHUIKM Ha SYCHKH W JHANa3oHbl.  DJIEMEHTapHbIC
mMaTteMaThueckue GopMyiibl U QYHKIMU: CyMMa, pa3HOCTh, IPOU3BEACHUE, TOICUET KOJIMYECTBA
yricen u 3HaueHni. Paboune obnactu u ux 3akperuienue. JuarpamMmel. ['mcrorpammsel: 0ObIuHas,
C HaKOIUIEHHUEeM, HOPMUPOBaHHasl, TpEXMepHas, JruHeiuaTas. ['paguk: oObIUHBINA, ¢ MapKepaMH.
KpyroBbie u KoJblLIEBbIE TUCTOIpaMMBbl. TouedHasi, y3bIpbKOBas, JIEIECTKOBAs T'MCTOIPaAMMBbI.
Juarpamma ¢ 00JacTAMU U IOBEPXHOCTb. DJIEMEHTHI JAMAarpaMMmbl U HUX (OpMaTUPOBAHUE.
OcHOBBI 00pa0OTKH CTAaTUCTHYECKUX HaHHBIX. COpTUpOBKAa M (uibTpanus JaHHBIX. [louck u
3aMeHa JaHHbIX. [louck u ycrpaneHue omubok. Apudpmernyeckue oneparopbl. KoHkaTeHarus.
VYcnosuble pyHKUIMU. OYHKIUU CCBUIKH, TOUCKA M MOJCTAHOBKU JIaHHBIX, MPOBEPKHU OIIHOOK.
Beinenenue 3HaueHus roja, Mecsua, IHsA, JAeKaJabl HaOmoAeHus U3 narel. Pabora ¢ 6onbmmmu
MaccuBaMu JaHHBIX. [loJcTaHOBKa MaHHBIX. DJIEMEHTapHbIE CTaTUCTHUECKHE KO3 UIINEHTHI.
Coanble Tabmuupl. OrmnpenesneHue CpeAHero, MUHUMAJIbHOIO, MaKCHUMAaJbHOIO 3HAYCHMS.
CBoanble rpapuku. CkpbiTue U oToOpakeHue 3HaueHud nosei. Ilons ¢unpTpoB. OOuME U
npomexxyrounsle utoru. TpeOoBanus aedctByromux 'OCToB mo opopmieHHIO HayyHBIX U
yueOHBIX paboT. O603HAUEHNE ETUHUL] U3MEPEHHUS B 3ar0JIOBKax TaOJIHII.

Tema 4. Pensionnblie 6a3bl JaHHBIX U A3bIK 3anpocoB SQL. Ilonstus 6a3 nanusix (bJ1)
u cucreM ympasiaeHuss Oazamu manHbix (CYBJ). Kmaccudpukammss B/ mo paznuuHbiM
KpuTepusaM.  Mojenn — JaHHBIX:  MEpapXHUUyecKas,  pEeALUOHHAsA,  JTOKYMEHTAIBHO-
opueHTHUpoBaHHass U JAp. CeKUUMOHMpPOBaHHE, THUPAXKUPOBAHUE, peIUIMKauus. TpaH3aKkuuu,
KypHIMpOBaHHe. XPpaHWJIMILA JaHHBIX, JKclIepTHble cucTteMbl. S3pik [Ipostor. basel u
XpaHWIMILA JaHHBIX B OHOJIOTHMH, SKOJOTMM W mMo4yBoBeneHuU. HeoOxommMocTh Hamuuus
HaBBIKOB paboThl ¢ b/l B mpakTuke cnenuamicra. Bo3MOXXHOCTH U MEPCTIEKTUBBI HCTIOJIb30BAHUS
b/l B yueOHOW M HayyHOM mpakTHKE. YCTPOMCTBO M OCOOEHHOCTH pensuuoHHBIX b/l
TepMuHOJIOTHS: OTHOLIEHHUS, MOJS,KOPTEXKH, UMEHA, TOMEHbI. Tunuzanus naHHbIX. OCHOBHBIE
TUIIBI JAHHBIX MOJeH U ux npumeHeHue. [loHsATHEe HOpMaTU3aluu JaHHBIX, HOPMaJIbHbIE (POPMBI.
Tuns! otHowmeHui. Kitoun. [loHsaTHe M Ha3HaueHue MHAEKCUPOBaHUA. IIpuMepsl pensiMOHHBIX
CVYB/. Ilonstue si3bika 3ampocoB K 0aze maHHBIX. S3bIk 3ampocoB SQL u ero HazHaueHue.
JocTtouncTBa u HepocTaTtku s3bika. Mubekimu SQL. O6muit cuHTakcuc si3pika. OOparieHue K
tabnuuaMm u nonsM. KiroueBble ciioBa. YcinoBus. MaTtemaTHuecKHe U JIOTUYECKUE ONepaTOphl.
3ampocsl Ha BBIOOPKY JaHHbIX. Tumel oobeaunenuii JOIN B 3anpocax. Beruncienus B 3anpocax.
3anpocsl ¢ rpynnupoBKoi naHHbIX. [Ipen- u nocrycnoBus. CTaTUCTUYECKHE U UHBIE (QYHKIIMH.
[TepexpécTHbie 3ampochl. 3apoCchl HA MOIU(UKAIMIO TaHHBIX: CO3/IaHUE, N3MEHEHHE, YAAJICHHE.
KimoueBoe crmoBo TOP. O6weamnenue tuna UNION. IlogumnéHHBIE 3ampockl. 3ampockl Ha
mMoudukanuio crpyktyp bJ1. 3anpockl Ha yripaBieHue mpaBaMu J0CTyIa K TaHHBIM.



Paznen 3. KommbioTepHas rpaduka: co3laHue, XpaHeHHe U 00paboTka M300paKeHUH ¢
nomoiso O9BM

Tema 1. Kommnbrorepnas rpaduka. PacTpoBbie 1 BEKTOpHBIE PEJaKTOPHI  padoTa ¢ HUMHU.
Komupoanue mndpopmamuu o nsere. Moxenu RGB, CMYK, HSV, YUV.Ilonstue pactpa,
NUKCeNa, BOKcena, Tekcena. I'myOomna usera. [loHsTHe pasperieHuss B pacTpoBoil rpaduke.
JlocTonHcTBa M HepocTaTku pacTpoBoi rpaduku. OcHoBHbIe GopMmathl (daitnoB: BMP, GIF,
PNG, JPG, TIFF, RAW. Cxarue pactpoBoii rpaduxu.llpuHuunbel paboTel pacTpPOBBIX
rpaduyueckux ycTpOHCTB: CKaHep, MOHUTOP, I poBoil ¢poTtoannapar. Meranukcenu. CylHOCTb
BeKkTOpHOU Trpaduku. I'padmyeckne nmpumutuBbl U ux cBoiictBa. Kpusie besbe m NURBS.
JlocronHcTBa M HENOCTaTKM BeKTOpHOH rpaduku. Pacnpocrpanénnsie Gopmatel ¢aiinos
BekTopHOU rpaduku: CDR, SVG. CpaBHeHnEe BEKTOPHOH M pacTpoBOM rpaduKku M 06JacT UX
npuMmeHeHusa. CoBpeMEHHbIE MPHIOKEHUS M1 pabdoThl € JBYX- U TPEXMEpPHOH rpadukoii.
Pacno3naBanue Ttekcra, oOpa3oB. OCHOBHBIE MHCTPYMEHTHI pacTpoBOiM rpaduku: MOBOPOT,
yCTpaHEHHE TNEPCIEeKTUBHBIX HCKaKEHUM, oOpe3ka, IBETOBas M TOHaJbHAs KOPPEKIIMS,
yCTpaHEHHE JUINHHUX JAeTaneil. MackupoBanue. BceraBka Haanuced. MMImopt u 3KCHopT
pacTpoBbIX u300paxkeHuil. OCHOBHBIE HWHCTPYMEHTBHI BEKTOpHOW rpaduku. ['paduueckue
OPUMMUTUBBI, PENAKTOp Y3J0B. M3MeHeHue CBOMCTB 3aJuBKM U 00Boaku. ['pynnuposka,
KOMUPOBAaHHWE M KJIOHHWPOBaHHE OOBEKTOB. MacuiTabupoBaHue, MOBOPOT M BbIpAaBHHUBAaHUE
00bexToB. Mcronb3oBanue cinoé.lcnonp30BaHne HaNpaBiIsSOUMX W NpuBsa3ok. Pabora ¢
rpagueHTamMu. BceraBka Tekcra: 3aBEPCThIBAaHHE TEKCTOBOTO OJOKa B OOBEKT, pa3MelleHue
TEKCTa 10 KOHTOPY. MCrIob30BaHUECOEIUHUTENBHBIX JIMHUHI U 3aJJaHUE UX CBOWCTB.

Tema 2. MynbTumMmenuiinbie npezeHtauuu. CTpyKTypa Mpe3eHTaluu: TUTYJIbHBIA Claif,
OTJIaBJICHUE, pa3feibl, (GUHANBHBIN criain. Crmaldael ¥ UX MakeThl. BcTaBka m300paskeHUH,
cnuckoB, Tabnun. CrocoOwsl (popmartupoBaHuss U BEPCTKU TeKcTa. AHHMANMs OOBEKTOB U
nepexooB Mexay cnaigamu. Ctwim u Tembl. OCOOCHHOCTH CO3JaHUsl TMPE3CHTAIMH IS
WITIOCTPAIMM YCTHOTO JIOKJIaja: JJAKOHWUYHOCTh, YOOCTBO UYTEHHS TEKCTa, YA0OCTBO UTCHMS
n300paKeHH, BBICOKOKOHTPACTHOE M Hepaszapaxkaromiee ogopmiieHune. TunudHble OMIMOKH.
Oco0eHHOCTH Mpe3eHTalMK [T YTeHUs ¢ SKpaHa. IHTepakTuBHOE ornaBieHue. CCbUIKH MEXIY
claiiJaMu, KHOTIKM HaBUTalluH, TUIIEPCCHUIKH.

b1.0.10 Beeaenne B cienquajibHOCTH

JucuuniuuHa o0s3aTenbHast sl U3y4eHUsI.

Cewmecrtp 1, 3auer.

S3BIK peanu3anuy — pyCCKUi.

OO011ast TPyA0EMKOCTh AUCHUILIMHBI COCTABISET 2 3.€., /2 yaca, U3 KOTOPHIX:

— nmexrmd: 20 u.;

— ceMUHapcKue 3aHaTus: 12 4.

TemaTnueckuii niax:

Tema 1. buonornueckuit uHCTUTYT. McTOpust pa3BuTHs OHOIIOTHYECKUX HCCIEIOBAHUN B
TI'Y. Qupexuus, kadeapbl HHCTUTYTA, KaK CTYICHT «BBIOMpaeT» Kadeapy.

Tema 2. Yuebnslit npouecc B TI'Y. I'paduk ydeGHOTrO mporecca: pacnucaHue 3aHsITHH,
HK3aMEHAllMOHHAsl ceccusi, JIETHsSS MpakTUKa. YUYeOHbIM IUIaH: TJe MOCMOTPETh, CTPYKTypa
y4eOHOTro IJIaHa, 3a4eTHbIE €IMHUIBI TPYJOEMKOCTH, BBITYCKHas KBaJu(UKAI[MOHHas paboTa
KaKk UTOT 00y4deHus. Y4eOHbIH mporecc: BUABI 3aHaATui, Moodle — BupTyanpHas obOydwaromias
cpena.

Tema 3. Opranuszanusi BpeMeHu. DPPEKTUBHOCTD U MPOIYKTUBHOCTD. [IpokpacTruHaius.
OmnpeneneHue M CTpyKTypa TaliM-MeHemkMeHTa. CrocoObl moctaHoBKH 1eneld. CrocoObl
pacnpeneneHus 3a4a4 o npuopuTeTy. OTCiaeKMBaHNE BIIOJTHEHUS LEH.

Tema 4. HayuHo-uccnenoBarenbckas paboTa cTyaeHToB. UYTo Takoe Hay4HO-
uccienoBarenbckas pabdora. Oranmer HWP. Hayusbelii pykoBoauTenh: OCOOEHHOCTH, THIIBI,
¢ynkuuu. IlnanupoBanme HUP. ®dopmel mpoBenenus uccienoBanuil. CTpykTypa HaydHOH
paboTel. 3anuTa HayuyHOU padoTel. ['panTel. Kondepenun.



Tema 5. Kadenpa 30010ruu mo3BOHOYHBIX M dKoJoruu. VMcropusi kadeapbl, OCHOBHbIE
Hay4yHbIE HampaBieHus ucciaenoBanuil. IIpenomaBaTenbckuii coctaB. OpraHnuzamuss Hay4dHOU
paboThI CTYJICHTOB B paMKaX HalpaBJICHUH HCCIeT0BaHUN Kadeaphl.

Tema 6. Kadenpa 30omorun 6ecrio3BoHoUHbIX. McTopus kadeapbl, OCHOBHbIE Hay4HbIE
HanpasiieHus: uccienoBanuil. llpenopaBarensckuil coctaB. OpraHuzanuss HaydyHOM pabOThI
CTYJEHTOB B paMKax HalpaBJIeHUI UCCIIeI0OBaHUI Kadeapsl.

Tema 7. Kadenpa uxtuonormm u ruapoOuonoruu. HMcropust kadeapbl, OCHOBHBIC
Hay4yHbI€ HampaBieHus ucciaenoBanuil. IIpenomaBaTenbckuii coctaB. Opranuzamus Hay4YHOU
paboThI CTYJICHTOB B paMKaX HalpaBJICHUH HCCIIeJOBaHUH Kadeapbl.

Tema 8. Kadenpa OGoranuxu. Mcrtopus kadenpbl, OCHOBHbIE HAy4yHbIE HalpaBICHUS
uccnenoBanuii. IlpernonaBatensckuii coctaB. OpraHuzanysi Hay4HOW pabOTBI CTYACHTOB B
paMKax HalpaBJICHUI UCCIIeJOBaHUM Ka(eaphl.

Tema 9. Kadenpa ¢usnonorun yenoBeka U KUBOTHBIX. McTopust kadeapbl, OCHOBHbIE
Hay4dHbIE€ HampaBiieHus uccienoBanuil. IIpenogaBarensckuili coctaB. OpraHuzanus Hay4dHOU
paboTHI CTYIEHTOB B paMKax HalpaBJICHUN MCCIeT0BaHUN Kadeaphl.

Tema 10. Kadeapa ¢uszmomornn pacTeHHil, OMOTEXHOJIOTHU MU OMOMH(POPMATHUKH.
Hctopust xadenpbl, OCHOBHBIC HAydHBIC HaIpaBJICHUs HccienoBaHuii. [IpenomaBaTenbekuit
coctaB. OpraHu3zaius Hay4HOH pabOThl CTYIEHTOB B paMKax HaMpaBJICHUH HCCIEAOBaHUN
Kadeapsl.

Tema 11. Kadenpa renetuku u kiaetroyHoi Oumonoruu. Vctopusi kadenpsl, OCHOBHbBIE
HayyHble HarpaBieHHus ucciaenoBaHuid. [IpemonaBartenbckuil coctaB. OpraHuzanus Hay4dHOMR
paboThI CTYJICHTOB B paMKax HalpaBJieHHUI UCCIeI0BaHUN Kadeaphl.

Tewma 12. Hayuynas 6ubnuoteka B cucteme kiaccuueckoro yauusepcurera. Caiitr Hb TI'Y.
Hctopust cozmanusi u coBpemenHoe cocrossuue Hb TI'Y. Opranmzamnus u xpanenue (oHua.
Opranuzanys oOCIyKUBAaHUSA: YCIYT'H, YUTAJIbHbBIE 3ajIbl OTKPHITOTO JOCTyHa U aOOHEMEHTBHI.
[TpaBa n ob6s3anHOCTH uuTarenel. [IpaBuna monp3oBanus 6ubanorexoid. Caiit Hb HU TI'Y -
KaKk MH(OpMaIMOHHO-TIONCKOBasi cucreMa. Kapra caiiTa, HaBUTallMOHHbIE WHCTPYMEHTHI,
KaTaJIOTH, 3JIEKTPOHHBIE CUCTEMbI MOMCKA, 3JEKTPOHHAs OuOIMoTeka, 0a3bl JaHHBIX BEIYIIUX
MH(OPMALIMOHHBIX ILIEHTPOB JOCTYNHBIX ¢ Web-caiita Hayunoit OuOanoreku. OcCHOBHbIE
HPUHIUIBI U CIOCOOBI HHPOPMALIMOHHOTO MTOKMCKA.

Tewma 13. Karamoru Hayunoit 6ubnuorexkn HU TI'Y: anekTpoHHBIN KaTaaor U UMUK -
katasior. Ponp kartasoroB B mnepenade uHpopmamuu o ¢donne Oubmuoreku. I[IpuHIUIBI
OpraHM3alK AIEKTPOHHOIO Karajora. Tumsl, BUJbl, BApUaHThl MOMCKAa MHQOpMAIMK. 3ampoc,
OpOHMpOBaHUE, NPOJUICHUE JUTEPATyphl. ANTOPUTM MoHcka nHGopmauu no Mmumx-karanory
Odopmrnenune 3akaza Ha guteparypy u3 Otmena ocHoBHOro ¢onaa. [IpuumHB BpeMEHHBIX
OTKa30B.

Tema 14. mumx-kaTanor. DJIeKTpOHHbIE OMOIMOTEYHbIE CUCTEMBl. AJITOPUTM IOUCKA
uHpOpMalHU 10 TeMe yueOHO-Hccne0BaTeNnbekoil paboTel. [lonck, oT6op 1 yuer nHpopmanuu
0 Hay4yHOM JuTeparype B pedepaTUBHBIX KypHaAJIaxX, JOKAIbHBIX M yIaJICHHBIX 0a3aX JaHHBIX U
MIOMCKOBBIX MalIMHax. VIcronp30BaHUE 3JIEKTPOHHBIX PECYpPCOB, AJIEKTPOHHBIX OHUOIMOTEK,
AIIEKTPOHHBIX OMOIMOTEYHBIX CHCTEM, JIEKTPOHHBIX KaTajoroB, MOMCKOBBIX MAalIUH U JPYTUX
oTpacieBbix pecypcoB MHTepHeT, focTynHbIX ¢ Web-caiita Hayunoit OubnmnoTexu.

Tema 15. Cranmaptel u mpaBuia ohopMIIeHHS Y4eOHO-MCCIEIOBATEIbCKOW PaOOTHI.
Odopmnenne pesynpTaToB uccienoBanus Ha ocHoe J[II CMK HU TI'Y 05.10.06.2010
[Tpouecc NOAroTOBKH, pa3pabOTKH, HaUCaHUS U 0()OPMIICHHS BBITYCKHBIX KBAIN()UKAIIMOHHBIX
pabot (BKP). Tomck, 2010. I'ocynapctBennsie crannaptel (I'OCT) no 6ubnuorpaduyeckomy
OMMCAHUIO HAYYHBIX JIOKYMEHTOB U AJIEKTPOHHBIX pecypcoB. OOmue TpeGoBaHUS M MpaBuiia
coctaBieHus. CxeMbl, BHIAbl W MpuMepbl Oubimorpaduyeckoro omucanus. OdopmieHue
OuOmmorpa@uIeckux  CCBUIOK H  CIHCKOB  HMCIHOJIb30BAaHHOW  JIUTEpPATyphl  COTJIACHO
rocynapctBeHHbIM ctanaapram: 'OCT P 7. 05 — 2008, 'OCT 7.1 — 2003, TOCT 7.82 - 2001.

Tema 16. O6cyxaenne uroroBoro scce. Kparkas pedunexcus «llouemy ciioHO BHIOpAThH
TPaeKTOPUIO OOYUCHHUS U CIeI0BaTh eii?»



b1.0.11 ®u3nyeckas KyJ1bTypa U CHOPT

JucuunnuHa o0s3aTenbHast sl U3y4eHUsI.

Cewmectp 1, 3ayer.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas Tpy10eMKOCTh JUCIUTUINHBI COCTABISIET 2 3.€., 72 9aca, U3 KOTOPBIX:

— nexumu: 10 u.;

— npakTrueckue 3ausarus: 20 u.

TemaTu4yeckuii niian:

TeMbl JIEKHIMOHHOT0 MaTepHaJia

Tema 1. ®usnueckas KyJbTypa B OOMIEKYJIbTYpPHOH M MPOGECCHOHATBHOM MOATOTOBKE
CTYJCHTOB.

duznyeckas KylbTypa M CHOPT KakK COLHUANbHBIN ()EHOMEH COBPEMEHHOro OOIIecTBa.
CpenctBa ¢usmueckoid KynbTypbl. OCHOBHBIE COCTaBISIOIIME (PU3HUECKOW KYIBTYPHI.
Conmanbubie  (QyHKUMK (u3ndeckoil KynbTypbl. DopmMupoBaHue (QHUIUYECKOW KYIbTYPHI
mngHOocTH. Dusnyeckas KylnbTypa B CTPYKType TPO(ECCHOHATBHOTO  OOpa3OBaHMS.
OpranuzalioHHO — TMPaBOBBIE OCHOBBI (DU3MYECKOW KYyJIbTYphl M CIOpPTa CTYACHUECKOMH
MoJonexu Poccun.

Tema 2. CounanabHO-O0MOIOTHYECKHE OCHOBBI (PU3UYECKOUN KYIbTYPHI.

BoznelictBue couuanbHO-IKOJIOTMYECKUX, MPUPOAHO-KIMMATUYECKUX (PAKTOpOB H
OBITOBBIX YCJIOBMI KU3HU Ha (DU3MUECKOE PA3BUTHE U JKU3HEIEATEILHOCTD YeiaoBeka. Opranusm
yelloBeKa Kak  eIuHas  caMopa3BHUBaroulascs ~ OuoJormyeckass cuUcTemMa. AHATOMO-
MOp(}OIOrHYecKoe CTpPOCHHE M  OCHOBHBIE (U3MONIOTHUYECKHME (YHKIMU  OpraHu3Ma,
o0OecrieunBaroIIMe JBUTATEIbHYIO aKTUBHOCTh. Du3nueckoe pa3BUTHE 4eJoBeka. Poib
OTJICTIbHBIX CHUCTEM OpraHu3Ma B oOecrneueHUM (PU3MUECKOro pa3BUTHUS, (YHKIMOHAIBHBIX U
JIBUTaTEJIbHBIX BO3MOXXHOCTEH opraHusma dejoBeka. JlBurarenbHasi akTUBHOCTb U €€ BIIUSHUE
Ha YCTOMYMBOCTb, M aJaNTallMOHHbIE BO3MOXXHOCTH YelOBEKa K YMCTBEHHBIM U (PU3UYECKUM
Harpy3kaM IpU pazIUYHbIX BO3JCHCTBUSX BHEMHEW cpeibl. CTENEeHb W YCIOBUS BIMSHHS
HACJIeICTBEHHOCTH Ha (PM3UYECKOE Pa3BUTHE U HA )KU3HEACSATEIbHOCTh YelIOBEKa.

Tema 3. [lenarornueckre OCHOBbI (PU3NYECKOTO BOCITUTAHUSI.

OOyuenue B mporecce (pU3MUECKOr0 BOCHUTAHUS O0ECHeYUBAEeT OJHY U3 €ro CTOPOH -
¢uznueckoe 00pa3oBaHUE, COJIEPKAHUEM KOTOPOTO SIBISIETCSI CUCTEMHOE OCBOEHHE YEJIOBEKOM
paLMOHATIBHBIX CIIOCOOOB YIPABICHUS CBOMMH IBMKEHUSAMH, NMPHOOpeTeHHe HEOOXOAMMOTo B
KU3HN (OHJA ABUTATENbHBIX YMEHUM, HABBIKOB, 3HAHUN. OCHOBHbIE HPHUHIMIIBI METOJUKU
o0y4yeHHMsT U BOCIUTaHMs (MeToAuYeckHe MpUHLUIBI). OCHOBHBIE CIEU(PHUECKUE CpEICTBa
¢u3nyecKkoro BOCHHUTAHUA - (U3NYECKUE YIPAKHEHHUS, BCIOMOraTelbHbIE CpeAcTBa -
03/I0pOBUTEIbHBIE CWJIBI TNPHUPOJBI U TUrMeHudeckue Qaxropel. OOuienenaroruyeckue
(mpuMmeHsieMble BO BCeX cllydasx OOydeHHUs W BOCHUTaHMS) U crienupuyeckue (XapakTepHbIe
TONBKO JUIs (U3MYECKOro BOCHUTAaHUSA) MeToAbl. OCHOBBI OOy4YeHMs JBIDKEHUSM U
ONTUMAIBHOTO Pa3BUTHS (PU3MUECKUX KauyeCTB (CHIIBI, OBICTPOTHI, BHIHOCIWBOCTH, THOKOCTH,
JIOBKOCTH).

Tema 4. Tlcuxodu3nonoruyeckue OCHOBBI YYEOHOTO TpyJda M HMHTEIUICKTYaIbHOU
nesrenbHOCTH. CpencTBa (pu3nyeckol KyabTyphl B peryJipoBaHUN pabOTOCIIOCOOHOCTH.

Obmas ncuxou3nonoruyeckas XapakTepUCTHKa HWHTEJUIEKTYaJIbHOM JAESITEeIbHOCTH U
yuyeObHOoro Tpyna cryaenta. OOmpe 3aKOHOMEPHOCTH M JWHAMHKa paboTOCnocoOHOCTH
CTYJEHTOB B y4eOHOM rojay M OCHOBHBIE (haKTOpbI e¢ ompenensomue. [IpuzHaku u Kputepuu
HEPBHO-?MOLMOHAJIBHOTO u NCUXO0(PU3NYECKOTO YTOMJIEHHS. PerynupoBanue
paboTOCTIOCOOHOCTH, MPOPUIAKTUKN YTOMJICHHUSI CTYIEHTOB B OT/EJbHBIE TIEPHOBI YI€OHOTO
roga. OnTuMuzanus CONPsDKEHHOW JI@ATENBHOCTH CTYAGHTOB B yueOe M CIIOPTUBHOM
COBEpIIEHCTBOBAHUU.

Tema 5. KOHTpOJIb U CAMOKOHTPOJIb HA 3aHATUAX (PU3MUECKON KYIbTYPOI M CHOPTOM.

Bunel AuarHOCTHKM TpH  PETyNSpPHBIX 3aHATHSIX (PU3NYECKUMHU YHOPAKHEHUSMU H
coptoM. BpaueOHblil U megarorudeckuii KOHTposiab. CaMOKOHTPOJIb, €r0 OCHOBHBIE METOJIHI,



nokaszatenu. JIHEBHUK caMOKOHTpouis. Mcronb3oBaHHE OTAEIBHBIX METOIOB KOHTPOJS MpHU
PEryJSpHBIX 3aHATUAX (U3UYECKUMHU YNPAKHEHUSIMH U criopToM. Koppekiusi conep:kaHus u
METOJMKHU 3aHATUN IO pe3yJbTaTaM I0Ka3aTeaeil KOHTPOJIS.

TeMbl NpaKTHYECKUX 3aHATHI

Tema 6. Meronuku 3(pPEKTUBHBIX M 3KOHOMHYHBIX CIOCOOOB OBJIAJICHUS >KU3HCHHO
BA)KHBIMU YMEHUSIMU U HaBbIKaAMH.

[Monstuss "nBurarenbHBId HaBBIK"', "mABurarenpHoe ymenme". OOydeHHe B Mpoiecce
¢bu3nyecKoro BOCIMTaHUS 00ECleYMBaeT OJHY M3 €ro CTOpOH - (¢u3ndyeckoe oOpazoBaHuE,
COJIepKaHUEM KOTOPOTO SIBJISIETCS CUCTEMHOE OCBOEHHE YEJIOBEKOM PAIlMOHAIBHBIX CIIOCOOOB
yIOpaBiICHUS CBOMMHM JIBIDKEHUSIMH, TMPUOOpETeHHEe HeoOXOoJMMOro B KH3HU (oHIa
JBUTATEIFHBIX YMCHHH, HABBIKOB W CBS3aHHBIX C HHUMH 3HaHWUW. Otanbl O00ydeHus
JIBUraTeIbHOMY JAeiCcTBUI0. COBEPIICHCTBOBAHUE ABUTATEIIbHBIX IEUCTBUM.

Tema 7. Meronuku CcamMOOLEHKH pPaOOTOCIIOCOOHOCTH, YCTAJOCTH, YTOMIICHUS H
MPUMEHEHUS CPeCTB (PU3NUECKOI KyIbTYpHhI U UX HAMPABICHHON KOPPEKIIUU.

Onpenenenne moHATUH "paborocnocoObHOCTR", "yromnenme", "ycramocts". IlpsMbie
KOCBEHHBIE TMOKa3zarenu padorocrnocoOHocTH. CyObeKTHBHbIE U OOBEKTHUBHBIE NPU3HAKU
yTomsieHUsl. MeToAbl OIEHKH pabOTOCIMOCOOHOCTH YENOBEKa C YYETOM €ro CyObEeKTHBHOTO U
(GYHKIIMOHAJIBHOTO COCTOSIHMM, TPSIMBIX M KOCBEHHBIX IIOKazarejel paboToCrnocoOHOCTH.
PexoMeHaum no npuMeHEHUI0 CpeICTB (PU3NMUECKOM KYJIbTYpHhI ISl HAPABICHHON KOPPEKLIUU
paboTOCIOCOOHOCTH, YCTANIOCTH, YTOMIICHHUS.

Tema 8. MeTo 1l CAMOKOHTPOJISI COCTOSTHUS 3/I0POBbs U (PU3NIECKOTO PA3BUTHSI.

[TonsTuss 310pOBBS, (DU3MUECKOTO PA3BUTUSA. AHTPONOMETPHUYECKHE H3MEPEHUS:
HOHSTHSI, BUJBI, TOKa3aTelu. MeToabl aHTPOIIOMETPUYECKUX CTaHAApTOB. MeToJ HHIEKCOB.
MeTo/1p1 OIIeHKH (PU3NYECKOTO PA3BUTHUS.

Tema 9. MeToibl CAMOKOHTPOJISI PYHKIIMOHAIBHOI'O COCTOSIHUSI OPraHUu3Ma.

Obmee mpencraBneHre o GYHKIIMOHATLHOM COCTOSIHUM OpraHu3Ma. MeToAHKa OICHKU
(YHKIIMOHAJIBHOTO COCTOSIHUSI CEP/IE€YHO-COCYAMCTONM CHCTEMBI C MOMOIIBI0 (YHKIIMOHATIBHBIX
po6. MeTronrka olieHKH (GyHKIIMOHATHHOTO COCTOSHUS AbIXaTeIbHOW CUCTEMBI.

Tema 10. MeTob! OLIEHKH ¥ KOPPEKIIMHM OCAHKU M TEJIOCIOKEHUSI.

[TonsTre 00 ocanke, BUABI OcaHOK. OmpeseneHne NMPaBUIBLHOCTH OCaHKU. OCHOBHBIC
NPUYMHBl HapylieHuss ocaHkd. OCHOBHBIE TpaBWJia COXpPAHEHUS W MCHpaBJICHUS J1e()EKTOB
ocaHkd. MeToauka KOppeKIHMH OCaHKU. KOMIIeKchl yHpaKHEHHWM JJii MCHPABICHUS] OCAHKHU.
MeTtoinKa KOPPEKIUH TEI0CTOKEHHUS.

Tema 11. Mertoabl peryiupoBaHUsl MCUXOAIMOIMOHAIBHOIO COCTOSIHUSI Ha 3aHATHSAX
GU3HMYECKUMHU  yIIpaXXHEHUAMH W croproMm. OOmee mnpeacTaBiIeHUE O CaMOPETYISINN
MICUXO3MOLUOHAIBHOTO  COCTOSIHUA. [Iprembl  perynsiiuu  5MOLUMOHANBHBIX  COCTOSHUU.
[IpennamepenHass 3amepkKKa TPOSBICHUS WM U3MEHEHHUS BBIPA3UTEIbHBIX JBUXKCHUM.
CrnenuanbHble JBUTaTEIbHbIE YIIpaxkHeHUsl. MHauBKu1yanu3upoBaHHas pa3MuHka. CrieniiajibHble
BUJbl Maccaxka M camomaccaxa. JlpixarenbHble ynpaxHeHus. [IpueMbl, OCHOBaHHBIE Ha
pEryJsiuy SMOIMHI Yepe3 BO3/JCHCTBUE HA pa3IMUHbIE aHAIW3AaTOPbl. AyTOreHHas TPEHUPOBKA.
Perynupyroniee Mmy3bikaiibHOE BO3aecTBUE. [IcuxoMmepleunas TpeHupoBka. PekoMenaanuu no
HCIIOJIb30BAHUIO MPOCTEHIIINX METOJOB CAaMOPETYJIALINH.

Tema 12. Meroanka TpOBEACHUS Yy4eOHO-TPEHUPOBOUYHOTO 3aHATHA. CTpyKTypa
ypouHbIX popm 3ausaTHil. [loagroToBUTEIHHAS YaCTh YU€OHO-TPEHUPOBOYHOTO 3aHATUSA. O0Imas u
cnenuanbHas pasMuHka. OCHOBHas 4acTh y4€OHO-TPEHHUPOBOUHOTO 3aHATHA. 3aKIIOYUTEIbHAs
4acTh y4eOHO-TPEHUPOBOYHOTO 3aHATUA. [lnaH-koHCTeKT. [IHEBHUK TpeHUPOBOK. Jlo3upoBaHue
¢buznueckoil Harpy3ku. dusmdeckue mnokazaTenud Harpy3ku. DU3HOIOTHYECKHE IapamMeTphl
Harpy3KHu.

Tema 13. Meroauka HWHAMBUIYAJIBHOIO TMOAXOJAa W MPUMEHEHHS CPEACTB A
HATIPABIEHHOTO PA3BUTHUS OT/IEIHHBIX (PU3NISCKIX KAUECTB.

OcHoBHBIE (uU3MUECKHE KadyecTBa — CHJIa, OBICTpPOTa, THOKOCTh, BBIHOCIHBOCT,
KOOPJMHAIIMOHHBIE CIIOCOOHOCTH. MeToanKa pa3BUTHUSL CUJIbl. MeToIMKa pa3BUTHS OBICTPOTHI.



Metoauka pa3BUTHS TUOKOCTH. MeTOOMKA pa3BUTUS BBIHOCIMBOCTU. MeTOOUKA pPa3BUTHUSA
JIOBKOCTH.

Tema 14. MeTtoauka COCTaBIEHUS WHAMBHIYAJIbHBIX HpOrpaMM  (U3HUECKOTO
CaMOBOCIIMTAHUS M 3aHATUA O3JOPOBUTEIBHOM, PEKPEALMOHHOW U BOCCTAaHOBUTEJIBbHOU
HaIPABJIEHHOCTH.

[Tonstue "dusnueckoe camoBocnuTanue". OCHOBHBIE ATambl Iporecca (U3HUIECKOTo
CaMOBOCITUTaHUS. MeToauKa OIEHKA YpPOBHS (U3MUYECKOW IMOATOTOBICHHOCTH. MeToamnka
COCTaBJICHUS] MHJIMBHYyaJlbHbIX TPEHUPOBOUYHBIX MPOrpaMM. PekpeanroHHas HanpaBIEHHOCTh
UCIIONIb30BAaHUsSL CPEACTB  (PU3MYECKOW KYJIbTYyphl. BOCCTaHOBUTENIbHAS HANPABICHHOCTH
HCIIOJIb30BaHUS CPEICTB GUBNYECKON KYIbTYPHI.

Tema 15. Meroauka cocTaBiaeHMsT M IPOBEACHUS CAMOCTOATEIBHBIX 3aHATUMN
bu3NYECKUMU YIPaKHEHUSAMU TUTHEHUYECKON UM TPEHUPOBOUYHOM HAIIPABIEHHOCTH.

[lenb, HaMpaBICHHOCTh U (HOPMBI CAMOCTOSITENILHBIX 3aHITHIA. MeEToJIuKa MPOBEICHUS
MPOCTEHIINX CaMOCTOSITENIbHBIX 3aHATUH  (PU3MYECKHUMH  yNPAKHEHUSAMH TUTHEHHUYECKON
HAaNpaBJICHHOCTU. MeToanuka TMPOBEICHUS CAaMOCTOSITEIbHBIX 3aHITUH TPEHUPOBOYHOMN
HAIpPaBIEHHOCTU. X0/1b0a, 03JOPOBUTENBHBIN OET, 3aHATHUS JTBIKHBIM CIIOPTOM, TJIaBaHUE.

b1.0.12 Anatomusi 1 MOp(}oJ10rus BHICIIUX pacTeHHit

JucuuiuinHa oos3aTenbHas A1 U3y4eHHUs.

CemecTtp 2, 5K3aMeH.

S3BIK peanu3anuy — pyCCKHM.

OO6m1ast Tpy10€MKOCTh AUCIHUILUIMHBI COCTABISIET 4 3.€., 144 yaca, U3 KOTOPBIX:

— JIeKuu: 28 4.;

— CEMUHAPCKUE 3aHATHUs: 6 4.

— maboparopHsbie padoThl: 30 u.

B TOM YHCIIE IpakTH4eckas nmoaroroska: 30 d.

TemaTn4yeckuil njian:

Tema 1. Beegenue B cTpykTypHYyr0 60TaHUKy. OCHOBHBIC OTJIMYHUS U MECTO PACTEHUU B
cucTeMe opraHuyeckoro mupa. Pactenus B Ouocdepe u xu3HH dyeraoBeka. OCHOBHbBIE pa3elbl U
HOHSTHS CTPYKTYPHON OOTaHUKHU.

Tema 2. PactutenbHas KiIeTKa M TKaHM pacTeHuid. KIeToyHoe CTpoeHHMe pacTEeHHUM.
Omnpenenenue u KIacCU(PUKAIUU paCTUTENIbHBIX TKaHEH.

Tema 3. CtpoeHue KOpHsS pacTeHHUH. AHATOMHYECKOe CTpoeHHe KOopHs. Mopdomorus
kopHs. KopHu 1 kopHeBble crucTeMbl. MeTaMmop(do3bl KOpHS.

Tema 4. Ctpoenue mobero pacteHuii. OOmme cBeaeHus o moberax. IlepBuunoe u
BTOpUYHOE cTpoeHue crebmst. CremnspHas Teopusi. AHATOMUYECKOE CTPOEHHE JIMCTA.
Mopdonorus aucteeB. Metamopdo3bl moderos.

Tema 5. Pa3MmHOXeHHE BBICIIMX pacTeHMH. becrnosoe H 1OJIOBOE pPa3sMHOXKEHHE.
BereratuBHOoe pasmHOkeHue. Pa3mMHOXKEHME CHOpPOBBIX BbICIIMX pacTeHui. CemeHHoe
pa3MHOXKE€HHE BbICHIMX pacTeHHil. CTpoeHne M NPOUCXOXKJIECHHE ceMs3adaTka. PazMHOkeHue
rOJIOCEMEHHBIX pacTeHui. [ eHepaTuBHbIe Opranbl. IKOMOPQOIOTHSL.

Tema 6. PazMHO)KeHHE MOKPHITOCEMEHHBIX pacTeHuil. Mopdosorus 1uBerka, GopMyibl U
auarpamMmbl 1IBETKOB. CTpOEHHE M IPOMCXOKIEHUE THIYMHOK M IIECTUKOB. THUIBI 3aBs3H.
JBoiiHoe ormoaoTBopeHue. OnpuieHue NBETKOB. AntoMukcuc. Tunel couetuid. [Ipocxoxaenne
I[BETKOB.

Tema 7. Ctpoenue mino1oB u ceMsiH. Knaccudukanus mionos. PacnpocTpanenue mioios.
Crpoenue cemsH. Tunel cemsH. [Ipopactanue cemsH.

Tema 8. OHTOreHe3 (MHAUBUAYAIbHOE pa3BUTUE) pacTeHUI. OTHONETHUKH, BYJIETHUKH,
MHOT'OJIETHUKHA. MOHOKapIuKH, MOJUKApNUKUA. BospacTHele nepuoasl pacrteHuil. Ce30HHbIE
W3MEHEHUSI PACTCHHI.

Tema 9. Pactenus B okpysxatomieii cpene. Knumaruueckue, snadudeckue 1 OMOTHYECKHE
¢axTopsl. Knaccudukanus pacTeHuil Mo OTHOIIEHHUIO K CBETY, BIAXHOCTH MOYBBL. PacteHus u



IUIOIOPOAME TOuBBL [IprcriocoOiieHHe pacTeHWid K 3aCOJICHHOCTH TII04YB, IE€CYAHOMY H
KameHHcToMy cyoctpaty. XKusHenHsie hopmel pactennii. Kitaccndukanus sxu3HeHHbIX GopM 1o
K. Paynkuepy u N.I'. CepeOpsikoBy.

B1.0.13 ITouBoBenenmne

JucuuruinHa o0si3aTenbHast A1 H3yYeHHUS.

Cemectp 2, 5K3aMeH.

S3BIK peanu3anuy — pyCCKUi.

OO6mmast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPBIX:

— JIekiuu: 24 4.;

— CEMHMHAPCKHUE 3aHATUSA: 6 4.

— abopaTopHbie paboThHI: 28 u.

B TOM YHCJIE€ IPAKTUYECKas NOArOTOBKa: 28 u.

TemaTnuyeckuil nyian:

Tema 1. Benenue, nens u 3anaum nousoseneHus. [lonsatue o nouse

Omnpenenenue MnoyBbl, JAaHHOE pa3HbIMU yueHbIMH. [louBoBeneHue kak Hayka. Mecto u
POJIb NIOYBHI B IIpUpoAe. MeCTO U poJib B KU3HU U IEATENBHOCTH YenoBeka. [louBa — ocHOBHOE
CPEJICTBO CEIbCKOXO3SIMCTBEHHOTO Mpou3BojcCTBa. [louBa Kak OuyeHb CIIOKHAs CUCTEMa, Kak
3epKaJI0 M AJIEMEHT JlaHAmadTa, Kak KOMIIOHEHT Ouocdepbl. MeTonbl, HCIOJIb3yeMble B
nouBoBeZieHUH. CBsI3b MOYBOBEJACHUS C IPYyruMu HaykaMu. OCHOBHBIE HAIPABJICHUS U pa3eibl
nousoBeficHUs. Mcropust mouBoOBeneHMs, pOJIb PYCCKHUX YUY€HBIX M Ipexkae Bcero B.B.
JlokyyaeBa B pa3BUTHHM COBPEMEHHOT'O [IOYBOBEICHUS.

Tewma 2. ®a30Bblii COCTaB U CBOMCTBA I1OYB

@a30BbIN COCTAB IIOYBbI

Mopdonorust mnous. Mopdonoruueckoe crpoeHre 1nouB. [louBeHHBI HPOGUIIB.
['enernyeckue ropu30HTH NOYB. TuMbl CTpOeHUsS MMOUYBEHHOro mnpodumis. Okpacka MOYB.
Crpyktypa nous. [InotHocTh 1 mopo3HocTs Mo4YB. HOBOOOpa3oBaHUs B MOUBaX.

I'panynomerpuueckuii coctaB mo4B. 3HaYEHHE T'PAHYJOMETPUYECKOIO COCTaBa ITOYB.
Knaccugukarus rpany1oMeTpUYECKHX 3JIEMEHTOB MTOYB.

Mumnepanoruueckuii cocraB noys. [lepBuuHble M BTOPUYHBIE MHMHEpAJIbl B MOYBaX, UX
CBOICTBA U 3HAYCHHUE.

Xumuyeckuil cocraB mouyB. DOpMUpOBAHHE XHWMHUYECKOro cocraBa Mo4B. CBs3b
XMMHUYECKOT'O COCTaBa MOYB C OCOOCHHOCTAMHU 1Mo4YBooOpazoBanus. CosmepkaHue U COCTUHEHUS
B MM0YBAX KPEMHUsI, ATFOMUHUS, XKeje3a, Kainus, HaTpusl, a3ota, pocdopa u ap.

Oprannyeckoe BemecTBo MouBbl. Crnenuduueckue U Hecrnenupuueckue OpraHuyecKue
BenlecTBa nouB. [louBeHHBI Tymyc. PasnoxkeHue pacTUTENbHBIX OCTATKOB: MHHEpaIH3alus,
rymudukanus. BiusHue ycnoBuil mouBooOpa3oBaHUs Ha XapakTep U CKOPOCTb I'yMHU(UKAIUH.
['eorpaduyeckue 3aKOHOMEPHOCTH T'ymycooOpa3oBaHMs. ['pynmnoBoi W (ppakIMOHHBIA cOCTaB
rymyca. CBONMCTBAa I'yMyCOBBIX KHCJIOT. OpraHHO-MHHEPAJIbHBIE COEAMHEHNS B MTOYBAX. 3aNachl
rymyca B mouBax. [IpeBpaiieHue a3oTcoiepalllix OpPraHUYECKUX BEIIeCTB B IOYBAX:
HUTPUPUKALMS, aMMOHUDUKAIMS, JTeHUTpUDUKALUS.

Boma u mousenHbIil pactBop. Mcrounukm Boabl B mouBax. Kareropum u cBolcTBa
MIOYBEHHON BOJBIL. JlOCTYNTHOCTh IOYBEHHOW BOJBI pacTeHUsAM. [IBukKeHHE BOABI B IIOUBE.
Bnaxsnocts mouB u e¢ Buapl. CocTaB mo4YBeHHOro pacTtBopa. KoHIeHTpalus MOYBEHHOTO
pacTBOpa U OCMOTHYECKOE JaBJICHHE. DKOJOTHUECKOE 3HAUEHUE IOYBEHHON BOJBI U IOYBEHHOTO
pactBopa. TUIbl BOAHOTO PEeKUMA.

ITouBennsbIil Bo3ayx. Conep:kaHue Bo3[yxa B IIOYBAX M €ro cocTaB. Bo3gyxo€MKoCTh U
BO3/IyXOIPOHUIIAEMOCTh. 3HAaUEHHE MOYBEHHOTO BO31yxa. ['a3000MeH mouBbI ¢ aTMochepoid,
«JIbIXaHUE» MTOYBBHI.

[lornoturenbHas COCOOHOCTH MOYB. BHBI MOIIOTUTENBHON COCOOHOCTH MOYB U MX
npupona. IloyBeHHbIE KOIOWIBI, HMX MPOUCXOXKICHHE, COCTaB U cBoiicTBa. OOMeHHOE



TOTIIOIEHHE KATHOHOB. EMKOCTh moronienus. HachleHHOCTh M04B ocHOBaHHsAMU. OOMEHHOE
MOTJIOUICHHE aHUOHOB. DKOJOTMYE€CKOe 3HaYeHHE MOTJIOTUTEIHHON CIIOCOOHOCTH MOYB.

KucnotHoCTh M mENOYHOCTh MOYB. KHCIOTHOCTH TOYB, €¢ MPUPOJia U OCOOCHHOCTH.
AKTHBHas U NOTeHUUanbHass (OOMEeHHasi, TUAPOIUTHYECKasi) KUCIOTHOCTh moyB. Lllemounocts
MOYB. DKOJIOTUYECKOE 3HAYCHNE PEAKIIMU TTOYBBI M METOABI €¢ PEryJIMPOBAHUS: U3BECTKOBAHHE,
TUIICOBAHUE TIOYB.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ TPOLIECCHI B IOYBAX. OxucnuTeNnbHO-
BOCCTAHOBUTEJIbHBIA MOTEHLHUAN MOoYB, ero cBsi3b ¢ pH. PerynupoBanue oxuciutensbHo-
BOCCTAHOBHUTEJIBHBIX IPOLIECCOB B MOYBAX.

TemnoBsie cBoiicTBa MOYB. Posib Temia B OYBE U €ro UCTOYHUKHU. TeronornoTurenbHas
CIOCOOHOCTBH, TEIUIOEMKOCTh U TEIIONPOBOAHOCTD. TeIIoBoM OajgaHC MOYB.

Ou3uko-MexaHnyeckue cBoicTBa MmouB. (CHKMMaeMOCThb, CBS3HOCTh, TBEPAOCTh U
IUTACTUYHOCTh, BSI3KOCTh, JHUNKOCTh. HaOyxanme wu ycangka. PerynmpoBanue ¢u3suko-
MEXaHUYECKUX CBOWCTB MOYB.

[Tnomoponue mouB. IlonsTHe mOYBEHHOro IMUIoOAOpoAMs. KaTeropmu mMOYBEHHOTO
II0Z0pOIUsl (€CTECTBEHHOE, MCKYCCTBEHHOE, MOTEHIMAIbHOE, Y(PPEKTUBHOE, OTHOCUTEIBHOE,
KOHOMHYECKOE). DaKTOPHI, TUMUTHPYIOLINE TOYBEHHOE IIOJOPO/IHE, UX PETYIHPOBAHUE.

Tema 3. BriBeTpuBaHue u no4BooOpa3oBaHUE

@akTopbl MOYBOOOPA3OBAHMS U TPUPOIHAS 30HATBHOCTH 1MOoYB. Yuenue B.B.JlokyuyaeBa
0 (akTopax mouBooOpa3oBaHMs, €ro JAajbHEillIee pa3BUTHE B TpyAaX €ro mocjienoBaTeleH.
Kmumar kak dakrop mouBooOpazoBanust. Turel kiuMaToB Ha 1aHeTe. Opraau3msl Kak (HakTop
nouyBOOOpa3oBaHMs, WX pOJb B 00pa3oBaHUM TMO4YB. Poib MOYBOOOPA3YIOIMIKMX TMOPOAB
¢dopmupoBanuu mous. [louBooOpa3oBaHue Ha IJIOTHBIX, PBIXJIBIX Topoaax. Penped kak pakrop
nouBooOpa3oBaHus. Ponb TpyHTOBBIX BOJA B MOYBOOOpa3oBaHMHU. J[eATEIbHOCTh YEJIOBEKa Kak
dakTop TOYBOOOpa3oBaHUS.  30HATBHOCTH  (AKTOPOB  MOUBOOOpa3zoBanmsa.  [loHsTue
TOPU30HTAJIBHON 30HAJIBHOCTH U BEPTUKAIBHOM MOSICHOCTH MOYB.

Pone Gmonornyeckoro KpyroBopoTa BEIIECTB B MOoYBooOpa3oBaHuu. [loHsTHE O MamoM
OMOJIOTHYECKOM KpPYroBOPOTE BeELIeCTB. bBHOJOrMuYeckuil KpyroBOopoT B pas3HbIX THMAX
DKOCHCTEM: XBOWHBIA JIeC, ITUPOKOJUCTBEHHBIA Ji€C, JYroBasi CTelb, ITyCTBIHHAS CTElb,
KYJIBTYpHOE TOJIE.

Ponp reonormueckoro kpyroBopora BemiecTB. [loHATHE O OONBIIOM T'e0JIOrHYECKOM
KpPYroBOpOT€ BEIECTB. BbIBeTpuBaHHe MNOpoA W MHHEpajoB. CTaJuiHOCTb BBIBETPHBAHMUI.
@opMHpOBaHUE KOpPHI BBIBETPUBAHUA. | €OXMMHYECKHE PSAbBl MHUTPAUUd  XUMHYECKHX
3JIEMEHTOB. PoJIb reosIornyeckoro KpyroBopoTa BeIecTB B Ipolieccax MoYBOOOpa30BaHMUS.

[TouBooOpa3zoBaTenbHbI Tporecc. OOmas cxema MOYBOOOPA30BATEIHLHOTO IpOIEcca.
BeiBeTprBanue u nousooOpazoBanue. BepTukanabHas U TOpU30HTaIbHAS MUTPALMS BEIIECTB IpU
noyBooOpazoBannu. @opMupoBaHHE MOYBEHHOTO MPOGWISA U €ro TeHETHYECKHX TOPH30HTOB.
[TonsiTHE O THUIIAX TOYBOOOPA30BAHUSI.

Tewma 4. [Ipuntumne! kaccuUKaIUy U CUCTEMATUKH MOYB. OCHOBHBIEC THITHI TTOYB

[Mpunnunsl  cuctematuku 1nouB. Ilonatme o cucremaruke mous. Cucrema
TaKCOHOMHYECKUX €IUHMIL. THUN, TOATHI, pOX, BHUMA, TOABHI, Pa3HOBHIHOCTH, pa3ps.
JlnarHocTryecKue Mpu3HaKH MOYB.

Crnabopa3BuThie MaJIOMOIIIHBIE TTOYBHL. [IposiBIIeHNE TEPBUYHOTO MTOYBOOOPA30BaHHS Ha
36MHOM TMOBEPXHOCTH. POJIb MHUKpPOOPraHM3MOB M HH3IIUX PACTEHUH B MOYBOOOPA30OBAHUM.
OcoOeHHOoCTH  TOYBOOOPA30BaHMSI HA  PA3IUYHBIX IOYBOOOPA3yOIIMX IMOpoAax, HX
HIPOAYKTUBHOCTh U 0COOCHHOCTH MCIOIb30BAHUS.

HepHoBbie mouBbl. [IposiBneHne aepHOBOro mpolecca B TovBax. JlepHOBO-jecHoe
noyBooOpa3oBaHue. /lepHOBbIE MOUBBI HA MIIOTHBIX M PHIXJIBIX MTOPOJIAX.

I'unpomopdusie mousbl. ['mapomopdHoe mnouBooOpazoBanue. OOmme cBoiicTBa
rUIpOMOpHBIX TOYB. ['pyHTOBOE, NMOBEPXHOCTHOE M BHYTPUIIOYBCHHOE IIepEYBIaKHCHHE.
Orneenue noys.



AnmoBuanbable  TIOYBBL. OCOOCHHOCTH TIOWMEHHOTO TIOYBOOOpa3oBaHMs. THIBI H
MOATHUIBl AJUTIOBUAIBHBIX II0YB, WX pACHpOCTPaHEHUE, JMAarHOCTHKA, TI'€HE3MC, CBOICTBA,
O0COOEHHOCTH CEJIbCKOXO03SIICTBEHHOT'O UCIIOIb30BaHUS.

JIyroBbie ouBbl. OCOOEHHOCTH JI€PHOBOIO MMOYBOOOPA30BAHUS B YCIOBHUSAX T'PYHTOBOTO
yBIaXHEHUs1. PacnpocTpaHeHue JIyroBbIX II0YB, WX JIMATHOCTHKA, TEHE3UC, CBOWCTBA,
0COOEHHOCTH MCIOIb30BaHMUS.

Bonorueie mouBwl. IlpoucxoxaeHue OONOT M WX THUIBL. BepxoBble, NEPEXOJHBIC,
HU3UHHBIE Oosiota. TopdooOpazoBanne u TOp(POHAKOIUICHHE B pa3HBIX THMAaX OOJIOT,
O0COOCHHOCTH MUHEPATBLHOTO MUTAHUS, OMOJIOTUIECKOT0 KPYTOBOPOTa BEIIECTB, FT€OXUMUYICCKUE
0Cc00eHHOCTH 00J10T. TUIBI ¥ MOATUIIBI OOJIOTHBIX MOYB, UX PACIIPOCTPAHEHHE U UCIIOJIB30BaHUE.

Kpuorennsie mouBbl. OCOOEHHOCTH MOYBOOOpPA30BaHUS B YCIOBUSX MHOTOJIETHEU H
JUTUTETILHONW MEP3JI0ThL. DKOJIOTHYECKHE OCOOCHHOCTH KPUOTEHHBIX MOYB.

ApKTHYECKHE TIOYBBI, UX PACIPOCTPAHCHHE, CHUCTEMATHKA, OCOOEHHOCTH TEHE3HCa,
CBOMCTBA.

TyHapoBBIC TIIEEBEBIC ITOYB, UX PACIPOCTPAHEHUE, CUCTEMATHKA, OCOOCHHOCTH TeHE3HCAa,
CBOMCTBA, UCIIOJIb30BAHUE U OXPaHa.

Mep3noTHO-Ta&)KHBIE TIOYBBI, WX PACIPOCTPAHCHHE, CHUCTEMAaTHKA, OCOOCHHOCTH
reHe3HCa, CBOMCTBA, UCIIOIb30BAHUE.

Kucnele cuammmTHbie TMOYBBL. JIIOBHAIBHBIA MPOLIECC HA CHAUIMATHOM KOpe
BBIBETPUBAHHUS B XOJOJHBIX U YMEPEHHBIX TYMUAHBIX o0nacTax. Juddepenimaius mnouBeHHOTO
npodus.

[Tom3onucTeie mOYBBI (MOA30JIBI), WX PACHPOCTPAHEHHE, CHUCTEMAaTHKa, CBOWCTBA,
UCIIOJIb30BaHUE MOYB.

Bypolie necHble mouBbl (Oypo3eMbl), UX PACIpOCTpaHEHHE, CUCTEMATHKa, OCOOEHHOCTH
reHe3uca, CBOMCTBA, UCIIOJIb30BaHUE.

Cepble necHbIE TMOYBBI, MX PACHpPOCTPAHEHHUE, CUCTEMAaTHKa, OCOOCHHOCTH TEHE3Hca,
CBOMCTBA, HCIIOJIb30BaHUE.

HelitpanbHble CMEKTUT-CHATNIUTHBIE U30T'YMYCHBIE TIOYBBI

UepHO3EMBI. Pacnpocrpanenue, CHUCTEMAaTHKa, JINArHOCTHUKA, CBOJIICTBA,
MPOBUHIIMATBHBIE OCOOCHHOCTH, TPOUCXOKICHUE YEPHO3EMOB.

KamrranoBsie mouBsl. PacnipocTpanenue, cucreMaTuka, JMarHoCTUKA, TeHE3HC, CBOMCTRA,
0COOCHHOCTH MCTIOJIb30BaAHMUS.

3aconeHHble TIOYBbI M cojonu. IIpoucxoxzaeHue cosiell B MmoyBax. 3acoj€HHE IOYB:
€CTECTBEHHOE, BTOPUYHOE, UPPUTAITMOHHOE. | €OXMMUYECKHUE TUTIBI COJIEHAKOILJICHHUS B IOYBAX.

ConoHuaku, 3acOJICHHBIC TII0OYBBI, HMX pacrmpocTpaHeHue. THUIbI COJIOHYAKOB, WX
pacmpocTpaHeHHe, TEeHEe3UC, [TUArHOCTHKA, CBOWCTBA, OCOOEHHOCTH MEIHOpalud |
MCIIOJIb30BaHUS.

ConoHIIBI, WX pacOpoCTpaHEHUE, CUCTEMATUKA, JIMarHOCTHKA, T'€HE3MC, CBOWCTBA,
MEJHOpAalNsl, UCIIOJb30BaHUE.

Comomu. T'enesuc conozpei, cTpoeHue mpo¢uis, CBOWCTBA, Kiaccuukanus,
CENBbCKOXO035MCTBEHHOE UCITOJIB30BAHUE COJIOACH.

Tema 5. depcuannuTHble U peppauTUTHBIE TOYBBI

depcuanIuTHBIC TOYBBI:

KopuuneBble 1OuYBBI, UX pACIPOCTPAHEHHE, CHCTEMAaTHKa, JUArHOCTHKA, TE€HE3UC,
CBOICTBA, MCTOJIH30BaHUE.

KpacHo-Oypsie caBaHHBIE TMOYBBI, WX PACHPOCTPAHEHHE, CHUCTEMAaTHKa, JUArHOCTHKA,
TeHe3HUC, CBOMCTBA, UCIIOIb30BaHHE.

KenTo3eéMbl, UX pacHpoCTpaHEHHE, CUCTEMATHKA, IUArHOCTHKA, T'E€HE3MC, CBOWCTBA,
HCIIOJIb30BaHUE.

deppauIUTHBIE ITOYBBI:

Kpacnozembl, Ux pacnpocTpaHeHUe, CHUCTEMaTHKa, JMarHOCTHKA, T€HE3UC, CBOMCTBA,
UCII0JIb30BaHUE.



OeppauTable HeAu(GEPEHIIMPOBAHHBIE TIOYBBI, UX PACIpPOCTPAHEHUE, CHCTEMATHKA,
JTUArHOCTHKA, T€HE3UC, CBOWCTBA, UCIIOIb30BaHUE.

Oeppamutable (UG (HEpeHIMPOBAHHBIE IMOYBBI, WX PACIPOCTPAHCHHE, CHUCTEMATHKA,
JUArHOCTHKA, T€HE3UC, CBOWCTBA, UCIIOIb30BaHUE.

KaonuuuroBble 1TOUYBBI, UX pacHpoOCTpaHEHUE, CUCTEMAaTHKa, JAUArHOCTHUKa, T'€HE3UC,
CBOICTBa, UCIOJIL30BAHUE.

Tema 6. ['opHBIE TOUBBI

OO6mue oco0eHHOCTH TMOYBOOOpa30BaHMA Ha TOPHBIX CKIOHaX. BeprukanbHas
30HAJIBHOCTH B ropax. OcoOEHHOCTH CTPOEHUS, COCTaBa M CBOWCTB TOPHBIX 1M0YB. OCOOEHHOCTH
UCIOJIb30BAaHUs TOPHBIX [1OYB.

Tema 7. I1o4BBI TEPPUTOPHI C N3OBITOYHBIM YBJIAXXHEHUEM M HEJOCTATKOM BIIaru

[ToBepXHOCTHO-TIEPEYBIAKHCHHBIE TOYBBI. 3acToitHoe u MOJTy3aCTOMHOE
nepeyBiakHeHue mnouB. [loBepxHocTHO-rieeBble MOuYBHL. llceBporieeBbie MOYBHL. JlyroBbie
Moa0€El.

bosioTHbIe MOUBBI. BOAHBIN, BO3AYIIHBINA, OKUCIUTEIbHO-BOCCTAHOBUTEIBbHBIN, TEMIOBOMN
pexxkuM OOJOT pa3HbIX TUMOB. 3abonauuBanue. lMcmonb3oBaHue U Memuopanus OOJIOTHBIX U
3a00JI0YEHHBIX [TOYB.

[TonOypsel, UX pacrnpocTpaHeHHE, CHUCTeMAaTHKa, OCOOCHHOCTH T'€HEe3Uca, AMArHOCTHKA,
CBOMCTBA, HCIIOJIb30BaHUEC.

BonotHo-momzonucteie mouBbl. KX pacmpocTpaHeHue, CHCTeMaTHKa, OCOOEHHOCTHU
reHe3uca, TMarHoCcTHUKa, CBOWCTBA, UCIOIb30BaHHE.

JIyroBo-uepHO3EMHbBIE U YEPHO3EMOBHIHBIE MTOUBHI, UX PACIPOCTPaHEHHE, CUCTEMATHKA,
JMarHOCTHKA, T€HE3UC, CBOWCTBA, 0COOEHHOCTH UCIIOJIb30BAHMSL.

Cononnesatsie mouBbl. [lpoucxoxnenue menoynoctd B mouBax. Coga B MMOYBAX.
CornoH1EeBaThI€ MOYBHI.

Takeipel. WX pacmpocTpaHeHue, CUCTEMaTHKa, JUArHOCTUKA, TEHE3UC, CBOWCTBA,
MeJHOpaltsl, UCIOJIb30BaHNUE.

Cepo-KOpHUUYHEBBIE TIOUBBI, UX PAaCHpPOCTPAHEHUE, CUCTEMATHKA, JUArHOCTHUKA, T€HE3MHC,
CBOICTBa, 0COOEHHOCTHU MCIOIb30BAHUSI.

Cepo-Oypble TyCTHIHHBIE TOYBBI, WX PACHpPOCTpaHEHHUE, CHUCTEMaTHKa, JUarHOCTHKA,
TeHE3UC, CBOMCTBA, 0COOEHHOCTH HCIOJIb30BaHUS.

[lycTpiHHBIE TNPUMHUTHBHBIE TIOYBBI M MYCTBIHHBIE KOpBL, HX pacHpoCTpaHEHHUE,
CUCTEMAaTHKa, IMarHOCTUKa, T€HE3UC, CBOICTBA, HCMoiIb30BaHue. Tumnbl mycTbiHb. COBpEeMEHHOE
OITYCTBIHMBAHUE: €r0 MPeayNpexIeHnue 1 00pb0a ¢ HUM.

Tewma 8. [loliMeHHBIE TTOYBHI.

Oco0eHHOCTH TTOYBOOOPA30BaHMsI B MOMMEHHBIX MouBax. CBOICTBA MONMEHHBIX MOYB U
ux Kkiaccugukanus. OcoOeHHOCTH UCIOJB30BaHUS TOMMEHHBIX TIOYB.

Tema 9. Oxpana mouB. BnusHue aHTpOmOreHHOro (hakTopa Ha COXpaHEHHE MOYB U
HKOJIOTMYECKHE TPOOJIEMBI B TOYBOBEICHUH.

OOme TOHATHS, COCTOSIHHE BOMpPOCa M TPOOIEMBI COXpAaHEHUS U YIYYIIEeHUs
OKPYKaIOIIEeH Cpelbl. DKOJIOTHYecKue mpobiemMbl B mouBoBeaeHuu. COop, obOpaboTka u
CUCTEeMAaTH3aIHsl TOYBEHHBIX 00pa3lloB U aHAM3 Pe3yIbTaTOB JaOOPATOPHBIX UCCIIEIOBAHUI.

b1.0. 14 CoBpemenHble HH(pOPMAIHOHHBbIE TEXHOJIOTUH

JucuumnnuHa o0s3aTenbHast sl U3y4eHUsI.
CemecTp 2, 3aver.
SI3BIK peanuzanuu — pyCcCKuu.
OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISET 2 3.€., 72 9acOoB, U3 KOTOPBIX:
— JIEKIuH: 28 4.;
— CEMHHapCKHe 3aHsaTus: 6 4.
— nmabopatopusie padoTsl: 30 4.
B TOM YHCJIE TTpakTHueckas noaroroska: 30 4.



TemaTnuyeckuii njian:

Tema 1. KongupoBanue u cxatue ayauo-, BUJ€0- U rpaQuuecKux JaHHBIX

Amnanoro-iuppoBoe u  nudpo-aHaimoroBoe mpeoOpasoBanus. KBaHTOBaHWE W
muckperusanusa. Teopema KorenbHukoBa. VIMIylbCHO-KOZOBas U IPYrue€ BHIBI MOAYJISLIMH.
HckaxeHuss curHana u MeTonasl O0oprObl ¢ HuMH. [lepemexxenue. Vcropuss U ycTpOWCTBO
3BYKOBOI'O KOMITAKT-IUCKA KaK HOCUTENS HUPOBBIX JaHHbIX. Popmatsl (ailyioB Ui XpaHEHUs
aylHoOJaHHbIX M uX cpaBHeHue. IIpotokonm wu ycrpoiictBa MIDI. Ilonsatue xoxeka u
MenuakoHTelHepa. CxaThe MAaHHBIX Oe3 MOTepp M €ro MaTeMaTH4yeckoe OOOCHOBaHUE.
[IpakTHyeckue alropuTMbl CKaTHS JAHHBIX 0Oe3 moTeph: ycnoBue Pano, kox Xaddmana,
KOJIUpOBaHUE JUIMH cepuid, ainroputm LZW. Cxatue naHHbBIX ¢ mnorepsamu. JUCKpeTHoe
npeoOpazoBanne dypbe M €ro NpuMEHEHWE Uil aHajlu3a M CXKaTUsl aHAJIOTOBBIX JIaHHBIX.
Anroputm MP3 u npunHmunsl ero pabotel. burtpeit. IlpemukTuBHOe cCxatue. Cxarue
U300paKEeHU M €ro METOABI: CHUKEHHE TIIyOWHBI IBETHOCTH, METOJ TJaBHBIX KOMIIOHEHT,
dpakTanbHOE cxKaTHe, BelBIeT-npeoOpazoBanue. Anroput™ cxkatus JPEG. Ilpuniuner paboTsl
TeneBuJeHns "  KomupoBaHus BuaeocurHana. Popmar YUV. [Ilonarue pa3BEprTku.
Jeuntepneiicunar. KomneHncanus ABMKEHUS U IPYTUE METOABI CKaTUS BUJEOJaHHBIX.

Tema 2. Kpunrorpadus, 3ammra uWHPOPMAIMM U HMX NPAKTUYECKOE NPUMEHEHHUE
[Tonsatus mmdpa u koaupoBanus. Mcropuueckue mudpsl: NOACTaHOBKH, IepecTaHOBKH. B3iom
npocTeix mudpos. 3akon Lunda, nonstue nHGOPMAITMOHHON SHTPONHUU U UX MPUMEHEHHUE TIPU
KpunroaHaiause. TepMHHBI, TMOHATUA W MpoOJEMBl COBPEMEHHOM Kpunrorpadguu u
kpuntoaHanusza. Ilonstus wuneHtudukanuy, ayreHTUPUKAUMUM U aBTopu3auuu. IlloHsTue
X3LIMPOBAHUSA, MAaTEMaTUYECKHE OCHOBBI U 0COOEHHOCTH X3II-(yHKUUNA. KOHTposIbHBIE CYMMBI
U JIpyrue ajaropuTMbl X3IupoBaHus. HazHaueHne n npakTUuecKoe NMPUMEHEHHE X3IIUPOBAHUS.
[Tonsatue He3znambiBaemoro mudpa. udp BepHama u ero mnpakTHuecKue peaau3alMH.
[ToHsATHE KPUNITOCTOWKOCTH U OLIEHKA Pa3IMYHBIX KpunrocucreM. CummeTpuuHoe mudpoBaHue.
bnounsie u notounsie mpudTel. McToprueckue u coBpeMeHHble anroput™Msel. [Ipotokon Juddu
— XennMaHa. ACCUMMETPUYHOE MIM(pPOBaHUE, €r0 Ha3HAYEHHE, TPEUMYIIECTBA U HEIOCTATKHU.
Anroput™bl MUGPOBaHUS C OTKPBHITBIM Kito4oM. KpunroaHaan3 M ero OCHOBHBIE METOJBI.
['eHeTnyeckuil Ko Kak NpUMEp NPUMEHEHHs KpunToaHaiusa B Ouosnoruu. Ilpaktuueckoe
npuMeHeHue kpunrorpadpuu. 3amurta wuHbopmauuu B cetu Murepner. IIporoxoss
mmdpoBanHol mnepemaun  ganHbix: HTTPS, SSH, VPN. JlykoBuunas u uecHouHas
mapuipytuzanus. Cetu TOR u 12P, u ux yrposa ais 6e30nacHOCTU. DNEKTPOHHBIE U(PPOBBIE
NOJANMUCH U UX NpuMmeHeHue. KpunrtoBamoTel (Ha mpumepe cuctemsl Bitcoin), mpaBoBble U
HKOHOMHMUECKHUE acHeKThl MX (pyHKIHOHUpoBaHus. CreraHorpadus. HezakoHHOe ncnosabp3oBaHne
NPOAYKIMH, 3aIUIIEHHON aBTOPCKUMU IPAaBAMHU.

Paznen 2. 'eonHpopMaliioHHbIE CHCTEMBI

[lonstue o reoundopmannoHHbIXx cucreMax. O630p Bo3moxkHocte ['MC. OcHoBHBIE
tepmuHbl U noHsATHS [UIC. YpoBuu ['MC. Ilpenmernsie obnactu I'MC. Ilpumenenne I'MC B
obiTy. Ilpumenenne I'MC B Ouonorun u skonoruu. Ilpumenenne I'MC B mouBoBeaeHHH.
ITpumeper  ucnonwp3oBanuss [I'MC: cozmaHue  kapThl  3aTOINIEHWHM,  MOJEIMPOBAaHUE
pacnpocTpaHeHHs BUAOB, KapThl pacrpocTpaHeHus noxapoB. @opma 3eMin v €€ mpUOIMKEeHHUS:
sunconti, reoua. Cucremsl koopauHar. I'eorpapuueckas CK. Jlatym. ITnockas CK. [lonsrue
npoeKuuu. THIBI HMCKaXEHWH NpPH NPOCHUPOBAHMU. THUIBI NPOEKIMI: PaBHOYTOJIBHBIE,
paBHOBENIMKHE (PABHOIUIOLIAJHBIE), PABHOIIPOMEKYTOUHBIE, IIPOU3BOJIbHBIE. Buabl npoekuuii:
HWIMHJpUYECKas, TMCEeBIOUMIMHAPUYEcKas, KOHMYECKas, a3uMyTallbHas, crepeorpaduyeckas.
[Ipoexkuuu I'aycca — Kprorepa m UTM, ux cpaBHenue. Kumomerposas cerka. Mcropus
TUCTAHIIMOHHOTO  30HAWpOBaHWS  3emiu. Alpodorochémka. CrHyTHHUKOBass  ChEMKA.
Xapakrepuctuku J[33: 1o TUIy 30HAMPOBAHUSA, IO IIHUPHUHE, MO pa3pemeHnto. KocMocHUMKH:
NOKPBITHE, MPOCTPAHCTBEHHOE  pa3pellieHhe, BPEMEHHOE pa3pelieHHe, CIEKTpalbHOE
paspemienne. CriekTpajibHble KaHajdbl M OOJACTH WX NpUMEHEeHHs. YpoBHU oOpabotku [133.
Optotpanchopmanusa. demmdposka J133. Uuaaexkc NDVI u ero mpumenenue. [lemmdpoBka
NOYB: OTOOpaK€HHE XapaKTEPUCTUK IIOYBBI, TUNA TOYBBI, 3PO3HMH, BIAKHOCTH, MPAKTUKU



00paboTku mouBbl. CIyTHUKOBAsE HABHTAIlUs U MPUHIUNBI €€ pa0doThl. CHCTEMBI HABHUTAIIUU
GPS u I'JIOHACC, ux oco6ennocTi. OOBEKTHI B CITIOCOOBI XpaHeHUs U onrcanus gaHHbIx [ C.
PactpoBbie 00BEKTHI: TpU, pacTp. BekTopHble 00BEKTHI: TOUKA, NOIMINHUSA, TOIUroH. [IpaBuna
tonosioru. O0bEMHBIE 00beKThI. TIN. CuMBoOJBI 1 oanucH. PopMatel GaiaoB I XpaHESHUS
U mepenadn reogaHHbiX. [Iporpammuoe obecneuenue mns padorel ¢ ['MC. Kommiekcst ESRI
ArcGIS, GRASS, QGIS, Maplnfo Professional u cpaBHeHrne ux Bo3MoxkHOCTeH. [Ipunoxenue
MaxEnt. Anmaparasie TpeOoBanus 1 npakTudeckoi padotsl ¢ I'MC. UCTOYHUKH T€01aHHBIX.
Konneknun cnyrHukoBbiX cHUMKOB Landsat, Aster, MODIS. HaGopsl BEKTOpPHBIX JaHHBIX
VMap wu OpenStreetMap. Tematuueckue bJl: WorldClim, SRTM, GBIF. Engunsri
roCyJapCTBEHHBIN peecTp NOUBEHHBIX pecypcoB Poccun.

Paznen 3. OcaoBel Web-pa3paboTku

A3pik pazmerku BeOcTpanuly HTML. [Tonarue Tara u atpudyra; ux 3HadeHus. EquHuib
u3mepenuss B HTML u CSS. Crpykrypa noxkymenta HTML. IlpaBuna BII0O)KEHHOCTH TATOB U
TunuyHble omuOKu. Bamunanus nokymentoB. Ocobennoctu Bepcun HTML 5.0. [Tpunoxxenus
Uit penaktupoBaHus JokyMeHToB HTML. Tumbsl T3roB. BO3MOXHOCTH H  CIOCOOBI
dopmatupoBanus Tekcta. biaoku u maparpadsl. Ccbuiku. SIkops. BcTaBka U BbIpaBHHBaHHE
nzo0paxkenmit. Crmcku. Tabmumpl. @Ppeitmbl. OCOOSHHOCTH COBPEMEHHOTO BeOm3aiiHa.
bnounas Bépctka. Mogens DOM. [lonsitue kackamauwix tabmun cruneit CSS. IIpeumyiecta
ctiwieid. CriocoObl fo0aBieHMs] CTWiIed Ha crpaHully. ba3oBelii cuHtakcuc CSS. 3HaueHus
CTHJIEBBIX CBOMCTB. CesnekTopsl TeroB u atpudyToB. Knaccsl. Unentudukaropsl. KoHTekcTHBIE,
COCEHHUE, JIOYEPHUE  CEJEKTOpbl.  YHHBEpcalbHbId  ceiekTtop.  llceBmokmaccel  u
nceBodnieMenTsl. ['pynnupoBanue. Hacnenosanue. Kackaguposanue. Banmupanua CSS. Tumnst
HOCHUTEJIEH.

Paznen 4. 3D-monenupoBanue u CAIIP

Tema 1. 3D-monenupoBaHue

OcHoBHble TOHATUS TpéxMmepHOW rpaduku. Ilonstue mema. Touku, péOpa, rpaHwy,
MOJIMTOHBI, TIOBepXHOCTU. CrnocoObl 3amanust cdepbl. 3agaHue TIIAJKUX TTOBEPXHOCTEH.
IToBepxHocts besbe. IloBepxnHoctu mnoxpasnenenus. T-craiiH. Ilonstne penaepunra.
TexcrypupoBanue. UV npeoOpa3zoBanue u KapThl TEKCTYp. PenbedHoe TekcTypupoBanue (bump
mapping). Hopmanu u kaptsl Hopmasieit. 3anekanue (baking). Beicoko- 1 HU3KONOJIUIOHAIbHbIE
Mozaenu. Moaenu ocBemieHus: miockas, ['ypo, @onra. CoctaB Mojenu ocpemeHust mo OoHry:
¢dboHOBas U paccessHHAS COCTABISIIONINE U TISHIEBbIe OMuku. TpaccupoBka myueit (ray tracing).
TpaccupoBka myteit (path tracing). CommiupoBanue. [lpakTudeckue moHsTHS U MeToabl 3D
monenupoBanus. Mcrounuku ocsemenusa. Kamepa. I'pynnuposka. Moaudukaropsl. byneBbl
onepanuu. CucTemsbl YacTHIl M X B3auMojieiicTBue. CBsa3bIBaHNE 00BEKTOB. Apmarypa. Pusnka
0o0bekToB. IloHATHE O mIeinepax W WX TUIBL BEPIIMHHBIE, T'€OMETPUUYECKHUE, MUKCEIbHBIE.
Unbiased rendering. BrruucnurenbHas ClOXKHOCTh peHaepuHra. Pennep-gepma. Ipunoxenus
uis paboTel ¢ Tpé€xmepHoil rpadukoit: Autodesk 3ds Max, Maya, Bryce, Blender, Google
SketchUp u cpaBHenue ux Bo3moxHocTed. 3D anumanusa. CiocoObl TOCTPOECHUS TPEXMEPHBIX
Mojenell peanbHbIX 00BEKTOB. 3D-ckanepbl. 3D-medaTth ©  mOpuUHOMIBL €€  pabOTHI.
IlepcnexTuBHBIE HanpaBieHus 3D-neyaTu.

Tewma 2. TpéxmepHoe monenupoBanue B CAIIP

[Tonsitue o CAIIP u obnacTh ux npuMeHeHus. [punoxeHus 11t co3ganus TPEXMEPHBIX
moneneit u ueprexeil: Autodesk AutoCAD um ASCON KOMIIAC wu cpaBHeHHE HX
Bo3MOXKkHOCTeH. OcoOeHHocTH co3manusi TpéxmepHbix Mozeneir B CAIIP. OcHoBHble U
JIOTIOJTHUTEIIBHBIE TUIOCKOCTH. ODcKu3bl. Tumbl nuHuil. ['eomerpuyeckue oOBEKTHI. IIpuBs3KH.
[Tapamerpuzanuss M OrpaHWyMTeNd. 3anaHue pasmepoB. Vcmonb3zoBanue  dopmyi.
I'eomeTpuueckue omnepanuu M IOCTPOEHUS: BBIIABIMBAHME, BBIPE3aHHUE, CO3[JaHUE CTEHOK.
Co3manne ¢acok u ckpyriieHui. JIuHelHHbIe, KOHIICHTPUYECKHE M 3E€pKAJIbHBIC MACCHBBHI.
[Toctpoenne no cnupanu. bubnuoreku onepauunii. bubnuorekn marepuanoB. Pacuérsl macchl,
neHtpa macc geranu. I[loctpoenue deprexxka mo TpéxmepHor wmoxaenu. Co3maHue BHUIOB.
Co3nanue cedeHuil u paspe3oB. [locTpoeHHe OCEBBIX M BCIOMOTAaTEIbHBIX JUHHHA. CrocoObI



YKa3aHUs JUHEMHBIX, pajdajbHbIX M JUAMETPAIbHBIX Pa3MEpOB. YKa3aHHE TEXHOJOTMYECKHX
3HaKOB W mnonmuceil. bubianoTrekun TEeXHUYECKUX CHUMBOJOB U oOo3HaueHui. JloOaBieHue
HaJIIUCEN.

Paznen 5. IlpakTuueckoe npuMeHEeHNE COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTUI

Tema 1. KoMmnbloTepHas maTremMatuka

[lonsatne kommbrOTEpHOM MaremaTHMKU. CUCTEMa KOMIIBIOTEPHOW MAaTE€MAaTHKH Sage.
[TpucBauBanue, cpaBHeHue u apudmerrka. OOBIKHOBEHHBIE M JeCATUYHbIE ApoOu. DyHKIUU.
Tunuunsie ommOku. ba3zoBas anrebpa. YmpoieHue BoIpakeHHi. Pemenue anredpandeckux u
TPUTOHOMETPUUYECKUX ypaBHeHUH. Cucrembl ypaBHeHuil. [loctpoenue rpadukoB (GyHKIHIA.
[Toctpoenue rpadukoB KpUBBIX B MOJMSIPHBIX KoopauHatax. JuddepenuupoBanve u
uHTEerpupoBanue. Pemenue quddepeHmanbHbpX ypaBHeHHA. MaTeMaTndeckue MOJIeIu.

Tema 2. BuzyanbHoe MOJIETUPOBAHUE

[TonATHE BU3yaTbHOTO MOACTUPOBAHUS (PU3HMUECKHUX, DIEKTPUIESCKUX U MATEMATHIECKUX
nporeccoB. PaboTa ¢ cuctemoit MoaenupoBanus Xcos B npuiioxkenuu Scilab. [Tanutpa u tunsi
6siokoB. CoennHenue 6110koB. [Tapamerpsr 6710K0B. 3anmyck U ocTaHOBKa mojenu. [loctpoenue
Mojienel (U3NYECKUX TMPOIECCOB: «TapMOHHMUYECKHE KOJeOaHUsA», «CIOXKEHHE KOoyeOaHHUil»,
«aMIuTyaHas Moaynsauus». IloctpoeHue mopenel 3ieKTpoLeneil: «M3MepuTeNbHas LEeNby,
«TpaHcopMaIusl MEPEeMEHHOTO TOKa», «OJHOIOJIYIEPUOAHBIN BBIIPAMUTENb MEPEMEHHOTO
ToKay. [locTpoeHne MaTeMaTUUECKUX MOJIENICH: «MOJENb XULTHUK — KEPTBA», «MOJEINb CIIPOC —
MIPEITIOKEHUE.

Tema 3. [IponBuHyTHIE TPUEMBI PAOOTHI ¢ OQUCHBIMU ITAKETAMHU

[lonstre GyHKIUU B MPWIOKEHUAX OJICKTPOHHBIX TaOmui. I[lpuémer paboTel co
cIpaBo4YHON cucTteMoi. DyHKIMU: MaTeMaThuyeckue, oOpabOTKH TekcTa, pabOThl C JaTaMu.
Ccpuikn Ha siueiiku. Maremartuyeckue BbIYMCICHMS M cpaBHeHHs. [11a0noHBI TOKyMEHTOB.
Cnusinue u cnucku paccbUlku. [lonst cnusiHus. YcnoBHble 3HaYeHMs NpU ciausHuU. CrocoObl
MO3ULMOHUPOBAHMS TEKCTA Ha JIUCTE.

Tema 4. O6paboTka 1 peJakTUPOBAHKE ayIU0- U BUIE0(aNIoB

OOmme cBeneHus o gopmarax ayauo- ¥ BuaeogaitnoB. Kojgekn n mMenuakoHTEHHEPHI.
OcHoBBl paboThl ¢ KOHCONBbHBIM mpuioxeHuem ffmpeg. CpoiicTBa Buaeodaiina, aynumo- u
Bueonotokn. OOpe3ka BHIEOpPOJIMKA MO BpeMeHU. V3BrnedyeHue 3BYKOBOH JOPOXKKH U3
Buneodaiina. Breipesanue omHoro kampa. IIpeoOGpa3oBanue BHAEOpOJMKAa B HAO0Op KaapoOB.
Co3nanue Buzaeo u3 Habopa wuzoOpaxeHuil. KonBepTupoBaHue Buaeodaiinma B ¢opmar
anumupoBanHoro u3oOpaxenus GIF. KonseptupoBanue aynnodaiinos. 3axBaT BUIEONOTOKA C
JKpaHa. BpameHue M oTpakeHHE BHUAEOPOIMKA. VI3MEHEHHE CKOPOCTH BHIEOPOJIUKA.
Bripesanue NpsIMOYTOJIbHUKA U3 BUJICOPOJTUKA. Ucnons3oBanue reHepaToOpOB
Buaeon3o0paxenus. [lporpaMMHO creHeprpoBaHHOE BUJIEO.

B51.0.15 Be3onacHOCTD KN3HeIeATEeILHOCTH

JucuumnnuHa o0s3aTenbHast sl U3y4eHUsI.

CemecTp 2, 3aver.

SI3BIK peanuzanuu — pyCCKuu.

OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABISIET 2 3.€., 72 9acOB, U3 KOTOPBIX:

— nexnmd: 20 u.;

— CEMUHApCKue 3aHATus: 16 4.

TemaTn4yecKui IUIAH:

Tema 1. BBenenue B npeAMET JUCHUIUIMHBI: UICTOPHS, ONPEICIICHHE, 11€]1b, 3a/1a4H,

Tema 2. Teoperuueckre OCHOBBI oOecrieueHus 0e30MacHOCTU: OEe30MaCHOCTh, CHCTEMBI
0€30I1aCHOCTH, OCHOBHBIE  aKCHOMBI  JMCIMILIUHEI, OITACHOCTH (kmaccudukanms,
KBaHTHU(PUKAIMSA, HISHTUDUKALKA), TMPUHIUNB, METOAl M  CpPeACTBa  OOecreYeHUs
0€30I1aCHOCTH.

Tema 3. Menuko-OUoNOrHUECKHE OCHOBBI OOecreueHUs] Oe30MacHOCTU: 3/I0pPOBbE U
KPUTEPUU €ro OIEHKH, PEaTUBHOCTh OpraHu3Ma, HEpBHas CHCTEMa M €€ 3HaYCHHE B



oOecrieyeHUH B3aWMOJICHCTBHS YEJIOBEKA W OKpY’KAlOIIeW Cpeibl, aHAIM3aTOphl, aJamnTarusd,
CTpecc, 3alUTHO-IIPUCIIOCOOUTENbHBIE CUCTEMBl OPraHU3Ma YelloBeKa.

Tema 4. Knaccuduxanus ocHOBHBIX ()OpM JESTETHLHOCTH YeNIOBEKa W YCIOBUH Tpyaa:
BUuAbl U (GOpPMBI TpyJa COBPEMEHHOI'O INPOU3BOACTBA, YCJIOBUS TpyAa UX Kilaccu(uKauus U
XapaKTepUCTHKA, pabOTOCIOCOOHOCT W YTOMIICHHE, CIOCOOBI OIEHKH TSKECTH U
HaNpsHKEHHOCTHU TPYJa, ITyTH MOBbILEHUS 3((HEKTUBHOCTH TPYAOBOM NESITEIbHOCTH.

Tema 5. 3ammra OT €CTECTBEHHBIX OMACHOCTEH oOecriedeHneM KOM(OPTHBIX YCIOBHM
AKHU3HEIEATEIIbHOCTU: ITapaMeTpbl MUKPOKIMMaTa (onpezeaeHue, HOpMUPOBAaHUE U BIMSHUE Ha
TEIIOBOE CAMOYYBCTBHE 4YEJIOBEKAa), XOJOIOBBIE M TEIIOBBIE TPAaBMBI U CIIOCOOBI OKa3aHUs
IEpBOIl MOMOIIM, OCBEIIEHHE (XapaKTEepPUCTUKH, BHUbl, HOPDMUPOBAHUE U TPEOOBaHUS) U €ro
BIMSIHAE Ha Pa0OTOCIIOCOOHOCTh M 3J0POBHE YEIOBEKA, BEHTHJIALMS (BUABI U OCHOBHBIC
JIOCTOMHCTBA U HEIOCTATKN).

Tema 6. DusnyecKkHe OMACHOCTH U CIOCOOBI 3aIUTHI: MEXAaHMYECKHE OIIACHOCTH,
3JIEKTPOTOK, CTaThyeckoe siekTpudyectBo, OMU wu nons, UM, akyctuueckue KoneGaHUs
(BuOpamus, myM, yInbTpa3ByK, HHPPa3BYK).

Tema 7. Xumuueckue OmnacHOCTH: KIacCU(UKALMs, MMyTH MOCTYIJIEHHUS U BHIBEICHUS,
BUBI OTPABICHUS U CIIOCOOBI OKa3aHUs MIEPBO MOMOIIN, HOPMUPOBAHUE BPEIHBIX XUMUYECKHX
BEIIIECTB.

Tema 8. buomorndeckne omacHOCTH: KiaccHUUKanus, 3a0oseBaHus], HHPEKIMOHHBIA U
SMUIEMHUOIOTMYECKHH MTPOLECChl, MEPONPUATHS 110 60pbOe ¢ NH(EKIMOHHBIMU 3a00JIEBAaHUSIMH.

Tema 9. CounanbHbIe OMTACHOCTH: ONpEeNICHHE, KITaCCUPUKAIS U XapaKTEPUCTUKU.

Tema 10. BozneiicTBue HeraTuBHBIX (PaKTOPOB Ha 3/70pPOBbE YEJIOBEKA M MPUPOAHYIO
cpeny: oTxonbl (KimaccuUKaIs, 3Tanbl 0O0palieHus ), 3arpsi3sHeHne arMocdepsl, THAPOCQEpHI,
auTocdepsl, CocoObl 3alUThI, OCIEACTBUS 3arps3HEHNs OKPY)KalolLIe cpelbl U BIUSHUE HA
3710pPOBbE JIFOJICH.

Tema 11. YC MupHOrO M BOEHHOIO BpPEMEHM: KJacCHU(UKalUs, XapaKTePHUCTUKHU,
CpescTBa KOJUIEKTUBHOM Y MHAMBUAYaJIbHOM 3alIUTHI.

Tema 12. IlpaBoBble U OpraHU3alMOHHBIE OCHOBBI O€30MACHOCTH XH3HEJIEATEIbHOCTH:
Oxpana tpyna. Oxpana okpyxaromieit cpensl. [IpaBoBast ocHoBa 3amuthl B YC. OOs3aHHOCTH U
OTBETCTBEHHOCTb TEXHUYECKUX PAOOTHUKOB 110 COOIIOACHNUIO 3aKoHOoAaTenbeTBa o b/

B1.0.16 AHaauTnyeckas XuMus

JucuunnuHa o0s3aTenbHast sl U3y4eHUsI.

CemecTp 2, 3a4er.

SI3BIK peanuzanuu — pycCKuu.

OO01mmast TpyI0eMKOCTh TUCIUTUTHHBI COCTABISIET 2 3.€., 72 9acOB, U3 KOTOPBIX:

— aexmuu: 18 u.;

— JrabopaTtopHbIe paboTh: 20 .

B TOM YHCIIe TIpaKTHYecKas moarotoska: 20 u.

TemaTuueckui nJian:

Tema 1. Benenue

[Ipenmer aHAIMTUYECKOW XMMHH, €€ CTPYKTYpa, LEJH U 3agadyd. Poiib aHAIMTHYECKOU
XUMHUH B Pa3BUTHH XUMHUYECKUX, OMOIIOTMYECKUX U JPYTUX €CTECTBEHHBIX HayK. OCHOBHBIE
WCTOPUYECKHE DTalbl Pa3BUTHS AHATUTHYCCKON XHMHUH. METOIbl aHATUTHYCCKON XHUMHH.
OcHOBHBIE  dTambl  XUMHYECKOro  aHanm3a. [Ipo6ooTbop u  mpoOOMOArOTOBKA.
[IpeacraBuTenbHOCTH MPOOHI, cocod ee oTdbopa. OTOOp MPOO TOMOTEHHOTO W TETEPOTEHHOTO
cocraBa. CriocoObI MONTYYEHHsI CPEAHEN MPOOBI TBEPABIX, KUAKUX U Ta3000pa3HBIX BEIIECTB.
Meton kBaproBanus. [loaroroBka nmpoOs! k aHanu3zy. OCHOBHBIE CIIOCOOBI IEpeBoa MpoObI B
dbopMy, HEOOXOMUMYIO [UIsl JAHHOTO BHJA aHaIN3a: PACTBOPEHHE B Pa3IUYHBIX Cpelax;
CIIeKaHue, crjiaBieHue. MizMepeHne aHaIuTHUECKOTO CUTHaa.

Tema 2. XuMnuueckoe paBHOBECUE B TOMOI€HHOW CUCTEME



3akoH geiictBuss Macc. OCHOBHBIE TOJOXKEHHS TEOPUU  DIIEKTPOIUTHUECKOM
muccounanuu. CunbHble W cialOble 3ekTponuThl. KoHcTaHTa ¥ CTENeHb AUCCOLMALUU
AJIEKTpOJIUTA. AKTUBHOCTh. MOHHAsi cmiia pacTBopa. Teopusi CHIBHBIX AJIeKTpoiuToB [lebas-
Xrokkens. TepmonuHaMuyeckass 1 KOHUEHTPALMOHHAsT KOHCTAHTBI paBHOBecHs. PaBHOBecue B
pacTBopax ci1albIX AIEKTPOIUTOB. 3aK0H pazbaBienust OcTBambaa.

Tema 3. Tunbl XUMHUYECKUX peaKLMil

PaBHoBecusi B pacTBOpax KHUCIOT U OCHOBaHUM (TOMOT€HHOE paBHOBecue). Teopuu
KHCJIIOT W oOcHoBaHui (Appenuyca, bpencrema-Jloypu). MonHOe mnpousBeneHHe BOIbI U
BOJIOPOJHBIA MOKa3areiab. PacueT KOHILIEHTpallud BOJOPOJHBIX MOHOB B PACTBOpPAX KHUCIOT U
OCHOBaHUM pa3znuuHoi cuibl. ['maponu3. Pacuer koHcTaHThl rugponusa, pH u crenenu
runponusa h. Bydepusie pactBopbl. Cymuocts Oydepnoro aerictBus. Pacuer pH B OydepHbix
pactBopax. bydepnas emkocts, ee pacuet. [Ipurorosnenue 6yhepHbIX pacTBOPOB.

PaBHoBecuss B cucTeMax: «OCaJOK - HACHIIIEHHBIA pacTBOp» (reTepOreHHbIE
paBHOBecust). [IpousBeneHre pacTBOPUMOCTH. Y CIOBUS PACTBOPEHUS U 00pa30BaHUSI OCAJIKOB.
PactBOprMOCTH MaiOpacTBOPUMBIX COCIMHEHMN. BiusiHMEe HAa paCTBOPUMOCTH OCaIKa CHUIIBbHBIX
anekTponutoB. ConeBoit a3gdext. BiusHue Ha pacTBOPUMOCTh MaJTOPACTBOPUMOTO COCTUHEHUS
MPUPOJBI PACTBOPHUTEIIS, TEMIIEpaTypbl U KHUCIOTHOCTH cpenbl. Pacuer pH Hawanma u koHua
OCaKIEeHHsI TUAPOKCUIOB. J[poOHOE OcakIeHue.

PaBHOBecust mporieccoB KomruiekcooOpasoBanms. Kiaccupukanus U cxema CTPOSHUs
KOMIUIEKCHBIX coequHeHu. PaBHOBecus B pacTBOpax KOMIUIEKCHBIX coeAuHeHuM. KoHCTaHTbI
paBHOBeCHs KOMILIEKCOOOpa3oBanus. Pacuer paBHOBECHBIX KOHIICHTPAILMNA YaCTHI] B PACTBOPE
KOMIUIEKCHOTO coeiMHeHus. Vcronb30BaHne KOMITJIEKCOOOPa30BaHUs B aHAIUTUYECKON XUMUU:
Ui OOHapyKEeHHs, pa3leJiCHUs, MACKHPOBAHUsS, PACTBOPEHHS oOcaakoB. OpraHuveckue
peareHThbl B aHajIu3e: IUMETUITIMOKCUM, AlIU3apHH, aFOMUHOH, TUTU30H. MX ncnonas3oBaHue.

PaBHOBecusi B OKHCIMTEIIBHO-BOCCTAHOBUTEIBHBIX cHCTeMaX. Pemokc-mapel, pemokc-
nepexo]] ¥ KOHCTaHTa ero paBHoBecus. Pegokc-notennuan. Ypasuenue Hepucra. Bousinue pH
pacTBopa Ha peaoKc-ToTeHIan. BiusiHue Ha peloKC-TIOTEeHIIMAal KOHIIEHTPAIIMH KOMIIOHEHTOB
peaoKc-apsbl. Peanbublii (popmanbHbIit) pPEAOKC-TIOTEHIINAL. OKHUCIHUTENBHO-
BOCCTAaHOBUTEJbHBIE peakiuu. KoHcTaHTa paBHOBeCHs PEIOKC-PEAKIIMU U €€ CBSI3b C PEIIOKC-
noTeHuanoM. Hampasnenue penokc-peakimiil.

Tema 4. Metonbl 00HapyXeHUs U UACHTU(DUKAINY (KaYeCTBEHHbIN aHAU3)

AHanuTtuueckue peakuud. WX XapaKTepUCTHKHU: crneuu(puyHOCTh, H30UpaTEeNbHOCTD,
YyBCTBUTEIBHOCTh. MeTOabl  OOHAapy>KEHHUsS HOHOB: XHMHUYECKHH, MHPOXUMHUYECKUN
(okpammMBaHHWe TIJIaMEHH, BO3TOHKA, OOpa30BaHHE TMEPJIOB), MHKPOKPUCTAIIOCKOIUYECKUH.
Mertoasl aHanmu3a: XUMHUYECKHE, (PU3UKO-XUMHUUYECKHe, (u3nueckne. XUMHYECKUH MaKpo-,
MONYMHUKPO- U MHKpoaHanu3. MeToasl paszeieHuss W KoHLeHTpupoBaHus. Knaccudukarus
KaTHOHOB (KHCIIOTHO-OCHOBHAsI) U aHUOHOB. [[pOOHBIN M CHCTEMAaTHYECKHUUA METOAbl aHaIu3a.
[Tpumepsl MPaKTUYECKOTO MPUMEHEHHSI METO/I0B OOHAPYKECHHSL.

Tema 5. KonmnuecTBEHHBIN aHAIN3. 3a1a4d KOJIMYECTBEHHOI0 aHaIn3a.

I'paBumerpuueckuit  Meron aHanuza. CylIHOCTh TPAaBUMETPUUYECKOIO  aHAJIM3a,
npeuMyiecTBa W HemoctaTku Mertona. Ocaxkmaemas W rpaBUMETpUYecKas (OPMBL.
['paBumeTpuueckuii Qaxktop. BaxHeine HeopraHMYECKHEe W OPTraHUYECKUE OCAIUTENH.
VYcnoBusi MOMydeHUsT YHCTBHIX OCAJKOB M TpaBuMeTpuueckux ¢opm. [IpoMbiBaHue ocaakos,
mpeBpalieHne B TpaBUMETpUYeckyrd  GopMmy.  AHaJdWTHYECKHE  BEChl.  |eXHHKa
TPaBUMETPUYECKOTO aHaiu3a. lIpuMepbl MPakTHYEeCKOro MPUMEHEHUS TPaBUMETPUUIECKOTO
MeTOJ1a aHanu3a. PacueTsl B rpaBUMETpUH (HABECKH TSl aHAIIM3a, 00BEM OCAIUTENS U JIp.)

Turpumerpuueckue meroasl ananuza. Knaccudukanus. TpeboBanusi, npeabsBiseMble K
peakiusM B TUTpUMETpHUecKoM aHanuze. CrocoObl BBIpaKEHUH KOHIICHTpAIUil pacTBOPOB B
TATPUMETpUYECKOM MeTone. [lepBuuHble cTaHAapThl, TpeOOBaHMS K HUM. BTopuyHbIC
crangaptel. OmnpeneneHnue TOYKM SKBUBAJIGHTHOCTH, HWHIUKATOpBL. Pacder pe3ylnbTaTtoB
TUTPOBAHUS.



Kucnorno-ocHoBHoe tutpoBanue. [Ipunuun mMeroma. AJKaauMETpUss U alUIUMETPHS.
WNHaukaTopel KUCIOTHO-OCHOBHOTO TUTpoBaHus. [lokazarens nHaukaropa. KpuBeie KUCIOTHO-
OCHOBHOTO THTPOBAHMsI U BEIOOP MHIUKATOpa. [I[pruMepsl MpakKTHYECKOro MPUMEHEHUS.

Aumaumerpus. Onpezenenue kapOoOHAT - HOHOB B PacTBOPE.

OKHCIUTENEHO-BOCCTAHOBHTEIbHOE THTpOBaHKe. CyIIHOCTh U KiIacCU(UKAIHSI METOIOB
penokc-TuTpoBaHusi. O030p OCHOBHBIX METOJOB: IE€PMAaHTaHATOMETPHs, OUXpOMATOMETpHS,
nogomeTpusa. Metoibl onpenesieHUs KOHEUHOM TOYKU TUTpOBaHusl. MIHaukaTopsl.

[Tepmanranatometpusi. Onpenenenue xenesa (1) B pactope.

Kommnekcomerpuueckoe tutpoBanue. Komruiekcomerpus. Kommexkconsl. Metamn -
MHIUKATOphL. [IppuMeHeHne KOMIUIEKCOMETPUH ISl ONIPEAEIICHHUS] HOHOB KECTKOCTH BOJBI.

Tema 6. dusnueckue u GU3NKO-XUMHUECKUE METO/IbI aHATN3A

OOmiass XapakTepuCTHKa METOJOB aHaiu3a (ONTHYECKHE, DIEKTPOXUMHYECKHE,
xpomatorpaduueckue). JJocTOMHCTBA U HEJOCTATKU IO CPABHEHHUIO ¢ XUMUYECKHUMH METO/IaMU
aHanuza. O01acTu NPaKTHYECKOTO IPUMEHEHUSI.

B51.0.17 300J0rust M03BOHOYHBIX

JucuunnuHa o0s3aTenbHast sl U3y4eHUsI.

Cemectp 3, oK3aMeH.

SI3bIK peanu3anuu — pyCCKU.

OO01mmas TpyI0eMKOCTh JUCIUIUINHBI cocTaBisieT 5 3.e., 180 gacoB, U3 KOTOPHIX:

— gexumu: 42 u.;

— CEMHHAPCKHUE 3aHATHSA: 8 4.

— mabopatopHbie paboThl: 54 4.

TemaTruueckui nJian:

Tema 1. BBemenue B Kypc «3005I0THS TO3BOHOYHBIX». 300JI0THUS TMO3BOHOYHBIX —
300510TUs XOpAoBbIX. OOmIast XxapakTepucTuka Tuna XopJaoBble. MecTo XOpIOBBIX B IIapCTBE
Metazoa, cucrema 1 pasHooOpas3ue TUIMa.

Tema 2. [logtun becuepennbie. Uctopust oTkpbiTHsi. MecTo rpynmnsl B TUIIE XOPOBbIE.
Cucrema u paszHooOpasue rpynnsl. Pacrpoctpanenne. OcoOEHHOCTH OpraHU3alMM: BHEIIHUH
BUJ U 00pa3 JKHU3HM, IJIaH CTPOEHUS, TOKPOBBI, MHUILEBAPUTENbHAs, JbIXaTelIbHAs, KPOBEHOCHAs,
BBIJICJIUTENIbHASL, OINOPHO-IBUTATENIbHAs, HEpPBHAs, CEHCOPHAas U II0JIOBasl CHCTEMBI.
Oco6eHHOCTH Pa3MHOXKEHUS U PAa3BUTHS. 3HAUEHUE B PUPOJIE U TSI YETIOBEKA.

Tema 3. Ilogtunm OOomounuku. Mecrto rTpynnsl B THrme Xopaosble. OOmias
xapakrepuctuka noaruna. Cucrema u paznooOpasue rpymnmbl. Pacnpoctpanenne. OcobeHHOCTH
OpraHu3ai OOOJIOYHMKOB HA MPHUMEpE aCHUIWN: BHEIIHUN BU, MJaH CTPOCHHUS, MOKPOBHI,
NUIIeBapUTENbHAsI, JIbIXaTeNlbHAs, KPOBEHOCHAs, BBIJACINUTENbHAS,, OIOPHO-ABUTaTEIbHAs,
HEpBHAsi, CEHCOpHas M TMoioBas cucTeMbl. OCOOEHHOCTH pPa3sMHOXKEHHMS M Ppa3BUTHSL.
XapakTepucTuka OTpsAI0B Ki1acca ACIUANH.

Knace Tanmaneun: oOmias XxapakTepUCTHKa Kiacca, XapaKTepucTuka oTpsnoB. Kitacc
ANneHauKyaspun: o01as XxapakTepucTiKa, CTPOEHUE U 00pa3 KU3HU.

Bo3MoXHBIE TYTH DBOJIONMM  JKU3HEHHBIX IIMKJIOB  OOOJOYHHMKOB. 3HadyeHHE
000JIOYHUKOB B MPUPOJIE U 1JIs YeJIOBEKA.

Tema 3. IlpoucxokIeHuWE W paHHASA DSBONIONMS XOpAOBBbIX. [IpmuMHBI MHTEpeca K
BONPOCY, TMOAXOABl K aHaIM3y MPOUCXOXKAECHUS M OBOJIOLMM >KMBOTHBIX. [HmoOTE3bI
MPOUCXOXKACHUS XOPIOBBIX U3 WieHHCThIX KUBOTHBIX (XK. Cent-Unep, A. Jlopn). O0mue u
oTnuuuTeNnbHble uepThl Mexay tunamu Chordata u Annelida. CBs3u XOpAOBBIX M APYTUX
BTOpHUHOpOTHIX: Bkiang K. I'pobOena, coBpeMeHHbIE MPEACTABICHUS O TOJO0KEHUU
Deuterostomia cpenu apyrux Bilateria. CoBpemeHHbIE JaHHBIE O (UIIOTEHETUYECKHX CBS3SX B
rpynne Deuterostomia. OTiMYus XOPAOBBIX OT APYTrUX BTOPHUYHOPOTHIX MO IJIaHY CTPOSHUS U
OCOOEHHOCTSIM  pa3BuTusA. [umoreza MamaxoBa. COBpEeMEHHBIC TPEIACTABICHUS O
(MIOreHeTUYEeCKNX CBA3SIX MEXKIy IMOATUIIAMH XOPJOBbIX. [lareoHTONOrHMUECKHE AaHHBIE O
MIPOUCXOKJACHUN XOPIOBBIX.



Tema 4. Iloarun Ilo3BoHOuHBIE. OTIUYUTENBHBIE OCOOCHHOCTH BBICHIMX XOPJIOBBIX —
MO3BOHOYHBIX — B CpaBHEHHMM C Hu3muMu. OOmas xapakTepuUCTHKa IPOrPECCUBHOMN
OpraHu3alii CHCTEM II03BOHOYHBIX B CpPAaBHEHMHM C JAPYIMMH XOPAOBBIMHU: (opma Tena u
OCOOCHHOCTH JIOKOMOLIMH, TOKPOBBI W HMX IMPOU3BOJHBIC, YHUKAJIbHBIE CKEJIETHBIE TKaHU
MO3BOHOYHBIX, UX Pa3HOOOpa3ue, 0OCOOEHHOCTU CTPOCHUS M pa3BUTHs, PopMHpOBaHUE Yeperna
MO3BOHOYHBIX U €r0 OCHOBHBIE XapaKTEPUCTUKU, YHUKAIBHOCTh CTPOCHUS U Pa3BUTHS HEPBHOMN
CUCTEMBI II0O3BOHOYHBIX, IIJIJaH CTPOEHHUS I'OJIOBHOI'O M CIMHHOI'O MO3Ia IM03BOHOYHBIX, OPIaHOB
YyBCTB, [PUHIUIBl  OpPraHU3alUd  MHUIIEBAPUTENbHOM,  JbIXaTeNIbHOM, KPOBEHOCHOM,
BBIIETUTENIBHON M PENPOLYKTUBHOW CHCTEM IO3BOHOYHBIX. lIpomcxoxkieHue Mmo3BOHOYHBIX:
bunoreHeTUYECKUE CBSA3H OECUETIOCTHBIX, YETOCTHOPOTHIX MO3BOHOYHBIX M HU3IIMX XOPJIOBBIX,
runore3a OHo—XoJaHAa, BO3MOXHBIE IIYTH IPOUCXOXKIEHHS UM paHHEW 3BOJIOLUU
MO3BOHOYHBIX.

Tema 5. Pazmen becuemtoctheie. OOmas xapakrtepuctuka pasnena. Kmace Mwunoru:
CUCTEeMAaTUYECKOE TMOJIOKEHHE KJlacca, €ro CHUCTeMa, BHJIOBOE OOraTCTBO U OCOOCHHOCTH
pacnpocTpaHeHusi, OCOOEHHOCTH OpraHu3allid MHHOI: BHEIIHUN BUJ, IOKPOBbI, OINOPHO-
JIBUTATENbHAS CHUCTEMa, MHUIIEBAapUTEIbHAs, JbIXaTellbHAs, KPOBEHOCHAs, BbIIEIUTENbHAS
CUCTEMbI, HEpBHas CHUCTEMa M OpraHbl YYBCTB, PENPOAYKTHBHAs CHUCTEMA; OCOOEHHOCTHU
pPa3MHOXKEHUs, Pa3BUTHS, KU3HEHHBIN UK. Kinacc MUKCHHBI: CUCTEMAaTUYECKOE IOJIOKECHHE
KJjlacca, €ro CUcTeMa, BHAOBOE OOraTcTBO M OCOOCHHOCTH pPACIpPOCTPAHEHHS, OCOOCHHOCTH
OpraHu3aliil MUKCHH B CPAaBHEHUU C MUHOTaMHU. 3Hau€HUE OECUETIOCTHBIX B MPHUPOAE U JUISL
YyeJloBeKa.

Tema 6. Pasgen UYemoctHopotbie. Hankimace PwiObl. OOmas xapakTepucTHKa
YeMOCTHOPOTHIX. O01mas xapakrepucTika Hajakinacca Peiobl. Cpena oOuTaHus, pa3Mepsl,

dbopma Tenma W xapakTep JIOKOMOIMU pblO. JKu3HeHnHbie ¢opMmbl pbeid. Ponbs peid B
IPUPOJIE U 3HAUCHUE JJIs YETIOBEKA.

Tema 7. Knacc Xpsmessle pbiObl. CHcTeMaTHYEeCKOEe IOJNOXKEHUE Kiacca, BHJIOBOE
6orarctBo. OCOOEHHOCTH OpraHU3allMK XPSILIEBbIX pbIO: BHEUIHUI BUJ, MOKPOBBI, OMOPHO-
JBUTATEeNbHAS CHUCTEMa, MHUIEBapUTEIbHAs, JbIXaTellbHAs, KPOBEHOCHAs, BbIIEIUTENbHAS
CUCTEMBbI, HEpBHasg CHCTEMa M OpraHbl YYBCTB, PENPOAYKTHBHAs CHCTEMA; OCOOEHHOCTHU
pasMHOXKEHHs W pa3BUTHA. OCOOCHHOCTHM TMOBeIeHHs, 00pa3za XHM3HM M paclpoCTpaHEHHs
rpynnsl. CucreMa Kiacca, KpaTKas XapaKTepUCTHKAa OCHOBHBIX CHCTEMAaTHYECKUX TPYIII
XPSIILIEBBIX PHIO.

Tema 8. Kmacc Jlyuenepsie pwiObl. CucTeMaThyeckoe IOJIOKEHUE Kiacca, BHIOBOE
6orarctBo. OCOOEHHOCTH OpraHM3allMy JIy4enephlX pbIO: BHEUIHMH BUJ, MOKPOBBI, OINOPHO-
JBUTAaTeIbHAs CHUCTEMa, MHUIIEBapUTEIbHAs, JbIXaTellbHAs, KPOBEHOCHAs, BbIIEIUTENbHAS
CHUCTEMBbI, HEpPBHAsi CHCTEMa U OpraHbl YyBCTB, PENPOJAYKTHUBHAs cucteMa. PasMHOkeHue u
paszButue. OcoOEHHOCTH TMOBENEHUS, Oo0pa3a >KM3HM U pacrnpocTpaHeHus rpymmbl. Cuctema
KJlacca, KpaTKasl XapaKTepUCTHKA OCHOBHBIX CHCTEMAaTHYECKUX TPYIII Ty4enephIX PhIO.

Tema 9. Knacc Jlonacrenepsie ppiobl. CucTeMaTHyecKoe MOJIOKEHUE U cUCcTeMa Kiacca,
BHJI0BOE 60rarcTBo, pacnpocTpaHEHueE. ITonxinaccel LlenoxanToMOpdbI u
JunHorerpanogoMopdsl: 0cOOEHHOCTH OpraHU3aIMi U 00pa3a *KU3HU B CPAaBHEHUU C APYTUMU
rpymnmamMu psio.

Tema 10. DBomrorusi pel0 W MPOUCXOXKACHUE HA3EMHBIX ITO3BOHOYHBIX. OCHOBHBIC
3BEHbs HBOJIOIMU PbIO00OPA3HBIX MMO3BOHOUHBIX: HIMTKOBBIE M OECUIMTKOBBIE OECUETIOCTHBIE,
IUTAKOJIEPMBI, XPSIILIEBbIE PHIOBI, aKaHTO/IbI, JIONACTENEphle U Jyuenepbie pbiobl. Barmsaasr A. H.
CesepuoBa u J. CTEHIIIE Ha 3BOIIOLHIO PHIO.

Bo3MoxHBIE MPUYMHBI BbIXO/JA MO3BOHOYHBIX Ha CyIly. YepThl OpraHu3aluy MepBbIX
Ha3e€MHBIX  II03BOHOYHBIX:  «UYETBEPOHOTHE  pBIOBI», TMEpBbIe 3eMHOBOAHbIE.  OOmas
XapaKTepUCTHKa Hajki1acca YeTBepoHorue.

Tema 11. Kmacc 3emuoBomuble. CucTeMaTHYECKOE IIOJIOKCHHME M CHCTEMa Kiacca,
BUJI0BOE OOTaTCTBO, pAaclpoCTpaHEHHE, XapaKTepUcTuka oTpsaoB. OCOOEHHOCTH OpraHU3aluu
3€MHOBO/IHBIX: BHEUIHUN BHUJ, MOKPOBBI, OMOPHO-IBUTrATEIbHAs CUCTEMA, MUIIEBApUTEIIbHAS,



JbIXaTeNbHasi, KPOBEHOCHAs, BBIACITUTEIbHAsT CHUCTEMBbl, HEPBHAs CHCTEMa U OpraHbl YyBCTB,
penpoayKkTuBHas cuctema. PasmHoxkeHue u pa3BuTHe. OcOOEHHOCTH MOBeIEHHs U oOpasa
KU3HH 36MHOBOJHBIX. POJIb 3¢ MHOBOTHBIX B IPUPOE U 3HAUYEHUE IS YETIOBEKA.

Tema 12. Knacc IIpecmbikaromuecsa. CucreMaTnyeckoe MOJ0KEHUE U CHCTEMa Kilacca,
BUJIOBOE OOTaTCTBO, PAacIpOCTpaHEHHE, XapaKTEPUCTHKA OTPsoB. OCOOCHHOCTH OpraHHM3aluu
IPECMBIKAIOLIUXCA: BHEIIHUM  BUJA,  TOKPOBBI,  OINOPHO-JBUraTelIbHasi  CUCTEMA,
NUIIEBAapUTENbHAS, JIbIXaTeIbHAas, KPDOBEHOCHAs, BBIICIUTEIbHAS CUCTEMBI, HEpBHAS CHCTEMA U
OpraHbl YyBCTB, pENPOyKTHBHAsA cucTeMa. PasmHoxxenue u pa3sutue. OCOOEHHOCTH MOBEIEHUS
U o0pa3a >KM3HU MPECMBIKAIOUMXCA. PoNb NMpecMBIKAIOUIMXCS B MPHPOJE M 3HAUYCHHUE IS
YeJioBeKa.

Tema 13. Kiacc Iltunel. ['oMOMOTEPMHOCTH Cpeau IO3BOHOYHBIX: OCHOBHBIE
0COOEHHOCTH TOMOHOTEPMHBIX MO3BOHOYHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE U CUCTEMA Kilacca,
BUZOBOE OOraTrcTBO, paclpoCTpaHEHHe, XapakTepucTuka otrpsuoB Struthioniformes —
Crpaycoobpasznbie, Galliformes — KypooGpasusie, Anseriformes — ['yceoOpasusie,
Sphenisciformes — IlunrsuHooOpasubie, Falconiformes — Cokonoo0Opasubie, Gruiformes —
XKypasneoOpaszusie, Columbiformes — I'omybeobpasnsie, Psittaciformes — [lomyraeoOpasHsle,
Apodiformes — Crpmwkeobpasubsie, Cuculiformes — KykymkooOpa3usie, Strigiformes —
CoBooOpasubie, Piciformes — JlstmooOpasubie, Passeriformes — BopoObuHOOOpa3HBIE.
OCOOCHHOCTH OpraHW3alHMy TNTUI]. BHEIIHWN BHJ, MOKPOBBI, OIMOPHO-IBUTATENbHAsS CHCTEMA,
NUILEBAapUTEIIbHAS, JIbIXaTelbHas, KPOBEHOCHAs!, BbIIEIUTENIbHAs CUCTEMbl, HEPBHAsI CUCTEMA U
OpraHbl YyBCTB, PENPOIYKTHBHAA cucTeMa. Pa3mHokeHue u pazsutie. OCOOCHHOCTH TIOBEACHUS
U 00pa3a )KU3HU NTULL. Poib NTHUIL B IpUPOJIE U 3HAUEHUE I YETIOBEKA.

Tema 14. Kmacc Miuekonurarmomue. CucTeMaTHUECKOE MOI0KEHUE M CHCTEMA Kiacca,
BUJOBOE OOraTrcTBO, paclpoCTpaHEHHe, XapakTepucTuka oTpaaoB HacekoMosiiHble —
Eulipotyphla, Pykokpsuibie — Chiroptera, [Ipumarer — Primates, Hemonno3yosie — Edentata,
3aiinieobpasnbie — Lagomorpha, I'pei3ynsl — Rodentia, Kuroo6pasusie — Cetacea, Jlactonorue —
Pinnipedia, Xo6otusie — Proboscidea, Xwumaeie — Carnivora, CupenoBbie — Sirenia,
HenapHokonsiTHele — Perissodactyla, IlapHokonbiTHBle — Artiodactyla. OcobGenHoctu
OpraHu3aliil MIJICKONHUTAIONINX: BHEUIHWHA BHJ, IMOKPOBBI, OTOPHO-JBHTATEIbHAS CHCTEMA,
NUILEBapUTENIbHAS, JIbIXaTelbHas, KPOBEHOCHAs!, BbIIEIUTENIbHAs CHCTEMbl, HEPBHAsI CUCTEMa U
OpraHbl YyBCTB, PENPOIYKTHBHAS cucTeMa. PasmMHokeHune u pazsutre. OCOOEHHOCTH TIOBEACHUS
U oOpas3a >KM3HM MJIEKONUTAIOMMX. POJb MIIEKONUTAIOUIMX B TPUPOAE MU 3HAUEHHE IS
yenoBeka. CHcTeMaTH4ecKoe MoJIo’KeHHe YeloBeka pasyMmHoro, Homo sapiens.

Tema 15. [IpoucxoxaeHue u 3BoONMS aMHUOT. OT NEPBHIX HA3€MHBIX TO3BOHOYHBIX 10
aMHHOT,  (WJIOTEHETHYECKHE  CBS3M  TPYII:  WUXTUOCTETH, TEMHOCHOHIWIbHBIE U
JIETIOCTIOH/IUJIbHBIE  3€MHOBOJIHBIE, JpeBHUE penTuinoMopdsl. CocTaB BeTBH aMHHOT.
CuHancHuIbI ¥ IPOUCXOXKICHHE MIIEKOTTMTAIONHNX. PenTiimitHast BETBh aMHHOT: TTPOUCXOKICHUE
MPECMBIKAIOLIUXCS U ITUL]. XPOHOJIOTHsI COOBITUH B 9BOJIFOLIMOHHON UCTOPUU XOPIOBBIX.

Tema 16. HUcropust 3o0osoruu. IlepBble CBeleHMS O JKUBOTHBIX — HAaCKaJIbHBIE
JIOUCTOPUUYECKUE PUCYHKH. 300JIOTUYECKHE TPEJCTABICHHUS B aHTHYHOE BpeMs: ApPHUCTOTEINb,
[Tnunauit Crapmmii, ['anen. CranoBnenue 3ooioruu B HoBoe Bpemsi: 00001ieHue 3HaHUN O
#uBOTHBIX — Konpan I'ecHep, M3MeHeHue mpeiCTaBIeHUH OO0 aHATOMUU U (U3UOJIOTHU
#UBOTHBIX — IIbep benon, Yunwsam I'apBeir, AnTonu Ban JleBeHryk, Mapuemto Manenurn,
CTaHOBJIEHHE cucTemarnuecko 3oonoruum — Jlxkon Peit, Kapn JlunnHe#, 3BONIOLMOHHAs
3oonorusg — Kan barucr Jlamapk, XKopx KrioBbe, XKopdpya Cenr-Unep, Yapns3 [apBuH,
HBOJIOIMOHHAs 3MOpuonorust — Anekcanap OnydpueBuu Kosaneckuit u Wb Wnbuu
MeunnkoB. PazBuTue 30070ruM B HOBEMIIIEE BpEMS.

Huxonait ®eodanoBuu KameHko — ocHOBaTeiab TOMCKOW 300JI0THYECKOM HaydyHOU
mKoyibpl. COBpeMEHHBbIE HANpaBICHUS HAYYHBIX  HCCIECAOBAaHWN  KadeApsl  300JI0THH
IIO3BOHOYHBIX U 3Kkosioruu TT'Y.



b1.0.18 CucremaTnka BbICIIMX PACTEeHUH

JucuunnuHa o0s3aTenbHast sl U3y4eHUsI.

Cemectp 3, oK3ameH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyA0eMKOCTh JUCIUTUIHNHBI cOCcTaBisieT 4 3.e., 144 qacoB, U3 KOTOPHIX:

— JIexuu: 28 4.;

— 1abopaTopHbIe PadOTHI: 54 .

TemaTnuyeckuii niax:

Tema 1. Benenue. Ilpenmer u 3amauM CUCTEMAaTHKM BbICHIMX pacTeHuil. McTopus
CUCTeMaTUKH pacTeHuil. borannueckast HayuHas mkona ToMckoro yHuepcutera. Metogonorus
M METOJbI MCCIEJOBAaHUW B CHCTEMATHKE pacTeHui. [IpakTthueckoe 3HaUeHUE CHCTEMATHKU
pacteHuii (coxpaneHue 6MOpa3HOOOpas3Us U PALMOHAIBHOE MPUPOOIIOIB30BAHUE).

Tema 2. O0mas XxapakTepUCTHKA BBICIINX CIOPOBBIX pacTeHuil.Otaen MoxooOpa3Hble
(Bryophyta). Otnen Pununodutel (Rhyniophyta). Tenmomuas teopus Llummepmana. OCHOBHBIE
HaNpaBJICHUS  SBOJIIOIMM  TEepBEHIEB cyxomyTtHoi  ¢uopel. Otnen  [InmayHoBuIHBIE
(Lycopodiophyta).  Otmen  IlcunotoBumnbie  (Psilotophyta). Otmen  XBomieBuiHbIE
(Equisetophyta). Otaen [Tanoporaukoo6pasusie (Polypodiophyta).

Tema 4. Cemennsbie pactenus. OOmias xapakTepucTtuka, cucrematika. Otaen CocHOBbIE
(T'omocemennbie) — Pinophyta (Gimnospermae). Otnen Ilokpeitocemennble wim [[BeTkoBBIE
pacrenus (Magnoliophyta). IlpoucxoxaeHue MOKPHITOCEMEHHBIX pacTeHuil. Cucremsl
1BeTKOBBIX pacteHuid (P. Berrmreiin, A. Durnep, I'. INammp, A.A. I'poccreiim, I'. Cte66mHC).
O6mmas xapakrepuctuka cucreMsl A.JI. TaxtamxsHa.

Tema 5. Xapaxtepuctuka IBeTKOBBIX pacteHmid. [lomkmacc Magnoliidae. Iloakimacc
Ranunculidae. Ilomkmacc Caryophyllidae. CewmeiictBo I'Bozauunbsie (Caryophyllaceae).
[Mogxmacc Hammamelididae. ITomknace Dilleniidae.llonknacc Rosidae. Iomkmace Lamiidae.
IMonxnacc Asteridae. ITonkmacce Alismatidae. [Togknacc Liliidae. I[Togkiace Arecidae.

Tema 6. OnieHKa COBPEMEHHOTO COCTOSIHUS (PUTOPa3HOOOPA3usl B pa3IMUHbIX PErMOHAX U
OCHOBHBIE HAIIPaBJICHUS €T0 COXPAHEHHUS.

b1.0.19 Oprannueckasi Xumus

JucuuruinHa o6s3aTenbHas A1 U3y4eHHU .

CemecTp 3, 3auer.

SI3BIK peanu3anuy — pyCcCKUi.

O6m1ast Tpy10€MKOCTh NUCIHUIUIMHBI COCTABIISIET 3 3.€., 108 yacoB, U3 KOTOPHIX:

— aexuuu: 24 u.;

— CEMUHAPCKUE 3aHATHUs: 6 .

— nabopaTopHble paboThl: 24 u.

B TOM YHCJIEe IPAKTUIECKast OJTOTOBKA: 24 .

TemaTnyeckuii njan:

Tema 1. Bsenmenme. Ilpeamer opranumueckoir xumuu. E¢ cB3p ¢ Ouonorueit u
MeAUIMHON. OCHOBHBIE MOJIOKEHHMSI TEOpUU XUMHUYecKoro crpoeHus A.M. byraeposa.
I'omonorus. 3omepus u ee BUIBI.

CriocoObl  MOCTpOEHUS]  Ha3BaHMW  OpraHMYecKkux  coenuHeHud. TpuBHaIbHas
HOMEHKJIaTypa, 3amecTuTenbHas HoMmeHkiarypa, WIOIIAK. Tunel XuMmudecko CBs3M B
OpraHu4eckux coeauHeHusX. CrocoObl M300pakeHHs] MOJEKYJ OpPraHUYeCKUX COeJAMHEHHH,
CTpYKTypHble u 3JekTpoHHble Qopmyinbl (I'. Jlsiouc). IlpencraBieHue o MOJEKYISIPHBIX
opbuTtansx. Tunel ruGpuaU3auy aToMa yriepoaa B OpraHuuecKuX CoeqUHeHusIX. [1- u [J-cBsi3u
aTOMOB yriiepojia, (pU3MYecKre XapaKTepUCTUKU CBSI3EW: JJIMHA, BAJIEHTHBIE YIJIBI, SHEPrUs.
['oMonuTHYECKUH M TeTEepOJIMTUYECKU pa3pbiB cBsA3H. CBOOOJHBIE pajuKaibl U MX OCOOBIE
cBoiicTBa. DnekTpoduiibHble M HyKJIeo(duiabHbIe peareHThl. Kiaccudukainus opraHMYecKUX
peaKuui.



WHAyKTUBHBIA U Me30MepHBIH 3(P(GEKThl U CrOCOObl M300pakeHHs] 3TUX IPQPEKTOB.
Pe3onaHcHBIE CTPYKTYpBI, MpaBWia HX MOCTpoeHUs. BnusHue »31ekTpoHHBIX 3(h(dEeKTOB
3aMeCTHTENed Ha CTa0MJIBHOCTh M PEAKIUOHHYIO CIIOCOOHOCTh OPraHWYECKHUX COEAWHEHHH U
MIPOMEKYTOUHBIX YaCTHII.

Tema 2. YraeBomopojbl. Ankanbl. ['oMoloruueckuil psiji, ©U3oMepusi 1 HOMEHKJIATypa.
[IpuponHble HMCTOYHMKHM alKaHOB. MeToAbl CHHTe3a: THAPUPOBAHUE HEMNpeesIbHbIX
YIJIEBOJOPOAOB, IIEJIOYHOE IUIABJICHUE COJIEH KAapOOHOBBIX KHUCJIOT, M3 TaJOreHaJIKaHOB
(peakmus Bropua). Ilpupoga C-C u C-H cBszelt B ankaHaxX. XMUMHYECKHE CBOMCTBA: PEaKIUU
raJlOTeHUPOBaHUsA. MeXaHU3M LEMHBIX CBOOOJHOPAIUKAIBHBIX PEAKIMi TaJOreHupPOBaHUS.
HutpoBanue (M.U. KonoBanoB), cynbbupoBanue, cyiabGOXIOPUPOBAHUE U OKHUCICHHUE.
CenexkTUBHOCTb paAMKAIBbHBIX peakiuil. TepMUUecKnii U KaTAIUTUIECKUI KPEKHHT.

Anxensl. ['omonoruueckuii psa, uzomepus, HoMeHKIatypa. ['eomerpuueckas uzomepus
(umc-, TpaHc- u Z-, E- Homenknarypa). Ilpupona nBoiiHON cBsizu. MeToapl cuHTE3a: U3
TaJIOTEHIIPOU3BOJIHBIX, M3 CIUPTOB, KPEKWHIOM alKaHOB. XHMHUYECKHE CBOMCTBA AalKEHOB:
THJIPUPOBAHUE, TAJIOTEHHPOBAHNE, THAPOTAIOTEHHUPOBAHUE, THApAaTalus. OIEKTPOPUIbHOE
npucoeaunenue (AdE). O6mee npeacTaBieHne 0 MEXaHU3ME PEAKITUH.

[IpaBuno MapKoBHMKOBa M €ro cOBpeMeHHas TpakToBka. IIpucoenmnenne HBr mo
Xapamy (mexanusMm). Oxucienue 1o Barnepy M wucyeprbIBaroliee OKHCIECHUE AJIKEHOB C
nomoitbio KMnO4. KauectBeHHOE 00Hapyx)eHue ABOiHOM cBsizu. [lonmumepusanus.

Anxunbl. ['omonorudeckuii psiz, HOMEHKIATypa, u3omepus. [Ipupoma TpoiHON CBS3H.
XUMHYECKUE CBOMCTBA AJIKWHOB. Peakuuu npuCOeIMHEHUS IO TPOWHOW CBA3U: THIPUPOBAHUE,
ruapataiuss  (M.I.  KyuepoB), mnpucoenuHeHue rajloreHoB, rajgoreHoBojgoponoB. CH-
KHUCJIOTHOCTh alleTWJIeHA. Peakiuu 3aMelieHusl aleTUIEHOBOTO aroMa BOJOpOJa Ha METall.
Maruuiioprannueckue mnpousBogubie ankuHoB (OK.M. HWouwmy), uX wHcCHOONb30BaHHE B
opraHuyeckoM cuHTe3e. [lumepuzanus (BUHWIALICTWICH) W IUKIOTpuMepu3amus (OeH301)
anertwieHa. OKUCIIEHNE aIKUHOB.

Anxaauensl. Tunsl nueHoB. M3o1upoBaHHbIe, KyMYJIHPOBaHHbBIE U CONPSKEHHBIE IUEHBI.
ConpsikeHHbIe JBOWHBIE CBSI3U M UX 0COObIE cBOiicTBa. MosekynsipHble opOuTanu 1,3-

nueHoB. IlpencraButenu nueHos: OyragueH-1,3 (quBuHWI), u3onpeH. lloaumepusanus
nueHoB. [loHsaTre 0 cTpoeHNH NPUPOIHOro Kayuyka. BynkaHnu3zanus kayuyka.

Anmunuknuueckue coequHeHus. LlukioankaHsl M MX KUCJIOPOJHBIE IPOU3BOJHBIE:
IIUKJIOT€KCaHoJ, IuKIorekcaHoH. Kondopmarmu muxiiorekcaHa (CTpyKTyphl THIIA «KpECIo» U
«BaHHA»). ApoMaTu3alys MPOU3BOIHBIX IIUKIOreKCaHa.

Tema 3. Apensl. Ctpoenue Oenzona. ®opmyna Kekyne. MonekymspHele opOuTtanu
oenzona. Konmenmusi apomaruunoctu. [lpaBmiio Xrokkens. HeOGeHzoumHbie apomMaTHYeCcKue
cucteMbl. ApomaTHUecKHe KaTHOHbI M aHHOHBL. (CBolicTBa apeHoB. Karanutuueckoe
THAPUPOBaHUE apeHoB. ['amoreHupoBaHue, HUTPOBaHUE, CYIb(UPOBAHHE, AIKWINPOBAHUE,
aruIMpoBaHue OeH3osa. DIeKTpoGUIbHBI xapakTep 3THX mporeccoB. [Ipencrasnenne o [J- u
[J- xommiekcax. OJIEKTPOHOJOHOPHBIE U  3JIEKTPOHOAKIENTOpHbIE 3amecTutenu. Mx
HampaBigollee BIMSHUE. XJIOPUPOBAaHME TONyoja B sApo M OOKOByIO wemnb. Peakuuu
NPUCOEANHEHNUS K OCEH30JIbHOMY KOJIbIly: THUIpHpOBaHUE, TrajoreHupoBaHue. OxucieHue
QIKUIOEH30JI0B 710 KapOOHOBBIX KHCIOT. M3omepus nuzamemieHHbIX OeH3onoB. IloHsTHE O
MOJIMIUKINYECKUX apOMaTHYECKUX COEJAMHEHHUSAX C M30JIMPOBAHHBIMU U KOHJAECHCHPOBAHHBIMHU
kosbuamu. Kanneporennsie cBoiictBa. IlpupoaHble coequHeHHMs Ha OCHOBE (DEeHaHTpEHa:
AJIKaJIIOUIbl, CTEPOU/IbI, BUTAMUHBI, TOPMOHBI.

Tema 4. T'anoreHnpon3BogHbIE YIIIEBOA0PO10B. CrIOCOOBI MONTyUEHHs: TaJOreHUPOBaHUE
VIJI€BOJOPOAOB, 3aMEIIeHHE TUAPOKCHIa Ha TalloTeH, MPUCOECIUHEHHE TajJoreHOB U
raJloTeHBOJIOPOIOB MO KpaTHBIM CBs3siM. CBOMCTBA: peakuuu HyKIEO(QHIBHOTO 3aMEIICHUs Y
HACBIIICHHOT'O aToMa yTJiepoja B aKWITaIoreHuaax kak meroa co3manus cBsizu C—C, C—N, C—
O, C-S, C-P (nmonmyyeHue anKWITAJIOTEHUIOB, CIHPTOB, THOJIOB, NPOCTBIX 3(PUPOB,
HUTPOCOEIUHEHUM, aMUHOB, HUTPUJIOB, CIOXKHBIX 3(UPOB U Jp.). Peakuuu >nMMMUHUPOBAHUS.
ITpaBuiio 3aiineBa. KauecTBeHHbIE peakLUU.



Tema 5. Couptel u  ¢eHonsl. OpHoaToMHBIE CHHPTHL. ['OMoJOrMuYeckuit  pam,
KJaccuukanus, 13oMepus, HOMEHKIaTypa. BiusHue accouuanuy Ha ux (pu3n4Yeckue CBOMCTBa.
[TosmyueHnue: ruzapaTanysi ajlKEHOB, TUJIPOJIM3 TaJOT€HIIPOU3BOJHBIX, BOCCTAHOBIJIEHHE
KapOOHUJIbHBIX COCUHEHHM, CHHTE3 C TIOMOIIbI0 MarHUHOpraHM4eckux coennHeHuii. CBoicTBa
cnuptoB. CriupThl Kak cinadsie OH-kucnoTel. Peakuuu: oOpa3oBaHue alKoroJsTOB, 3aMELICHHUE
TUAPOKCWJIA Ha TaJOreH, aMUHOIPYIIy, BHYTPUMOJEKYJSIpHasT MW  MEKXMOJIEKYJsIpHas
neruapatanus, srepudukanus (MoxydeHue CIOXKHBIX 3(UpOB), okucienue. JudTninoBslii 3¢up
Kak IpeJICcTaBUTENb NMPOCThIX 3(upoB. Beicmme cnuptel B npupoae. Ilonsatue o crpoeHun
BOCKOB.

[TonnaroMubie ciupThl. DTHIEHTIINKOIb. [lonydenue, cBoiicTBa. [ muuepun. [lonyyenue,
cBOiicTBa W mpuMeHeHune. Kcuimut, copOUT, MaHHHT, WX CBS3b C caxapamu. MeTombl
UJACHTU(QUKALMY CIUPTOB (TOJIydeHue Npou3BoAHbIX, MK-criekTpsr).

®enoibl. MeTobl MOMyYeHHS: 3aMEIEHHE TaJIoreHa Ha TUAPOKCHII, KYMOJIBHBIH CII0CO0
nojay4yeHus ¢eHona B mpomblnuieHHOocTH. CBoiicTBa (enonoB. denosbl kak OH-KUCIOTBHI.
B3anMHOe BiMsHHME THApPOKCHIA W OCH30JBHOTO KOJblIa B MoJieKyne ¢enona. CpaBHEHHE
KHCJIOTHOTO XapakTepa (peHOJIOB U CIIUPTOB, BIMSHUE 3aMECTUTEICH Ha KUCIOTHOCTh (DEHOJIOB.
OO0pazoBanue (HEHONATOB, MPOCTBIX M CIOXKHBIX d3(upoB. Peakmuum 531eKTpOGUIBHOTO
3aMeIleHUs] B apOMaTHYECKOM KOJjblle (PEHOJIOB: rajJoreHupoBaHue, HUTpoBaHue. [IukpuHoBas
kucinota. Oxucnenue ¢QenomoB. XWHOWAHAS CTPYKTypa Kak XpomodopHas Tpyma.
KauectBenHoe onpenenenue Gpenonon (moiaydyenue npousBoausix, UK).

Tema 6. Anbaeruabl u keTonsl. 3oMepust 1 HomeHki1atypa. O0pazoBaHue anbIeruioB U
KETOHOB TP OKMCJEHUHM CIIMPTOB, NPU THUAPOJIN3E IUTAIOTEHIIPOU3BOAHBIX, U3 KUCIOT U HUX
pou3BoHbIX. CTpoeHue KapOOHMIBHOM IPYIIIbI, €€ NOJISIPHOCTh U MOJIsIpu3yeMocTh. CBOMCTBA
u peakuuu. OOIIME NPEACTaBIEHUS O MEXaHU3ME HYKICO(UIBHOIO NPUCOCAUHEHUS I10
KapOOHHMIIBHOH TPYIIE albIACTHA0B U KeTOHOB. [IpricoennHeHne K OKCOCOeIMHEHHSIM BOAOPOAA,
BOJIbl, CHHUJIBHOM KHMCIOTHI, OUCYNb(UTa HaTpUs, MArHUHOPraHWYecKUX coeluHeHui. Peakuun
C TUAPOKCUIIAMUHOM, THAPA3MHOM M €ro npou3BoAHbIMU. [lonyaneranu, aneranu. Peakiuu c
y4acTHeM BOJIOpOJHOro aTtoma. ["amonaupoBanue, TpUraloreHu bl, ranoGopMHas peaxiusi.

AnbI0NIbHAST ¥ KPOTOHOBAsI KOHJIEHcalusl (MpeacTaBieHue o mexanusme). ObpazoBaHue
TpUMEpPOB M mojumepoB (mapadopm, napanpierua). OKHCIEHHE albAETHI0B U KETOHOB.
Peaknus «cepeOpsiHOro 3epkajna» Kak KaueCTBEHHas peakuus Ha anpAeruibl. neHtudukanus
okcocoenunennii no MK-crnekrpam, AMP-cniektpam.

Tema 7. KapOoHOBbIE KHCIOTHI M UX Hpou3BoAHble. Kiaccudukaius, HOMEHKIATYpa,
uzomepus. OOpa3zoBaHME KHUCIOT MpPHU OKHUCICHHM YIJIEBOAOPOAOB, CIHPTOB, aJbJAETHJIOB,
KETOHOB, IIPU THJIPOJIN3e. (PYHKIMOHAIBHBIX IPOU3BOAHBIX. CTpoeHrHEe KapOOKCUIBLHON TPYIIIIbI
U KapOokcmiar-uoHa. PU3MKO-XMMHUYECKHE CBOMCTBA KHCIOT: acCOLMAIMs, JAUCCOLMAIIMSL.
Kucnotrnocts, €€ 3aBUCUMOCTH OT OJJEKTpPOHHBIX 3ddekToB 3amecturenein. Counn,
TaJIOTeHAHTUIPUJIBL, AHTHJIPHUJIBI, aMHIbl, HUTPWIBI, CIOXHbIE »¢upsel. X B3auUMHbIE
npeBpatieHus. OTepuduKanus U OMbUIEHHE CIIOXHBIX 3(upoB. ['anoreHnpoBaHue KHUCIOT IO
YIJIEBOAOPOAHOMY paaukainy. Meronbl WIAeHTU(UKAUUU KHCIOT. IIpon3BoaHbIE yroabHOU
KHUCIIOTHI: (pOCTEH, MOYEBHHA.

JIByXOCHOBHBIE KHUCJIOTHI. OOIMe MeTOAbl MX CHHTe3a. XapaKTepHble pPeaKluu
JTUKapOOHOBBIX KUCIIOT. AJTUIIMHOBAS KMCIIOTA KaK MOJIYIMPOAYKT MPOU3BOICTBA HEIMIIOHA.

Apomartnueckue KHcIOThL. [lodydyeHume MX OKucIeHHEM OOKOBBIX ILiemei B
ankunoen3onax. bensoiHas kucimora. drtanmeBas Kuciora (ModydeHWe W3 HapTaIMHA) U €¢
anruapua. TepedraneBas kuciaora (MOJyYeHHE U3 TKCUIIONA) U CUHTETHYECKOE BOJIOKHO Ha €¢
ocHOBe (11aBcaH). CanuuuiaoBas KUCJIOTa U €€ MPOU3BOIHbIE (caoi, acnupuH). Jumerundranar
Y MAMITUITOIYaMUJ KaK HHCEKTOPEEIIEHTHI.

Henpenensusle kucnotsl. Ilonmumepsl Ha OCHOBE MNPOM3BOJHBIX AKPUIIOBOM M
METaKpWJIOBOM KUCIOT (IJIEKCUIac, HUTpoH). dymapoBas U MaJeHHOBasl KUCIOTHL. Paznuuue
(GU3NYEeCKUX M XUMHUYECKHUX CBOMCTB reoMeTpudeckux u3oMepoB. lloHsTHe o cTpoeHun
12000201 (0):



Ianpokcu- u kerokucnaorel. OOpazoBaHue THAPOKCUKUCIOT MPU OKUCICHUH TIIUKOJEH,
IpU  BOCCTAHOBJIIEHMM  KETOKHUCIOT, TIpU THAPOJIHM3€ TaJOr€H3aMELIEHHbIX  KHUCIOT,
HUAHTUAPUHOBBIM METO0M, TIpu okuciaeHuu CH - cBsizu KapOOHOBBIX KHUCIIOT, TP THApPATALIUN
HenpeenbHbIX KapOoHOBBIX KucioT. Jleruapararus [1-, [1-, [J- THAPOKCUKHUCIOT. JIaKTUIBI.
JIakTOHBI.

['mukoneBasi, MOJOYHasA, JMMOHHAs, BUHHBIE KHUCIIOTHI: HAXOXJICHHE B MPUPOJE U
cBoiicTtBa. CTepeon3oMepusi MOJIOYHOM W BHUHHBIX KHUCJIOT. XHPaJbHBI aTOM yriepoja.
OnTuyecky akTHBHBIC BelIeCTBA. AHTHUIOJbI (3HAHTUOMEPHI), palleMaThl, AUACTEPEOU30MEPHI.
Hcnonp30BaHue TIUIEPUHOBOTO allbJeTU/a ISl YCTAaHOBIICHUSI OTHOCUTEIHLHOW KOH(DUTypaIun
ONTHUYECKU aKTUBHBIX BemlecTB. OmnpeaeneHue abconoTHON KoHuUrypauuu. IIpoekunoHHbIe
dopmynel. Paznenenue panemaros. [TupoBuHOTpa HAS KUCIIOTA, €€ CTPOCHUE, CBOMCTBA.

Tema 8. VYraeBonmpl (caxapa). MoHocaxapuibl, OJMIOCAXapubl, IOJIHUCAXAPUIBL.
Knaccudukanus MoHOcaxapuaoB. AJbI03bl (IBJIONEHTO3BI, allbJIOTEKCO3bI) H  KETO3BI.
AnpnoneHTo3sl (pubo3a, apabuHO3a, KCUJI03a) U allbJ0TeKCOo3bI (TII0K03a, MAHHO3a, TaJIaKTo3a),
WX CTPOCHHUE U HaXOXkJACeHHE B Ipupoje. PpykTo3a Kak mpumep KeTo3bl. E¢ ctpoeHue, CBOICTBA,
HaxOXKJIEHUE B MPUPOJE, TI'C€HETHUYeCKas CBiI3b C IIOKo30M. D- m L-psaasl caxapoB, HX
CTEPEOXMMUUYECKOE OTHOIIEHUE K D-TiuiiepunoBomy anbaeruay. CTepeoXxuMus ajiba03 U KeTo3
B mnpoekuusx Pumepa. [uxnamdeckue mnodyanerand ajlbJOreKCO3 - TJIIOKONMHUPAHO3bl U
rimokodypano3bl. [ THKo3uAHbIH ruapokcui. [1- u [1- anoMepsl. Konmpyaro-tienmaast Tayromepust
u wmytaporauus. Dopmynsl  Xeyopca. Koudopmanuu mmpanHo3Horo mwukia. Peaxiuu
MOHOCAXapuJ0B: OKUCIEHHE, BOCCTAHOBJICHUE, alliINpOBaHue, ¢ rupokcuaamuaoM, HCN.

[TonsTre o rmuko3uAax u armukoHax. Caxaposa, MaJbTO3a U 1EeJI00M03a KaK MpUMepbl
nucaxapuoB (6mo3). [Tonucaxapuasl — 1EUII0I03a, KpaxMai, HHYJIUH, TTTUKOTEH.

Tema 9. Awmwunbl. Knaccudukanus, wuzomepus, HOMeHKIaTypa. OOpazoBaHue u3
aMUHOKHCIIOT. [lonmyueHue: alkuiMpoBaHue aMMHaKa U aMUHOB 110 ['opMaHy, BOCCTaHOBIIEHUE
A30TUCTBIX COEIUHEHUMN.

Crpoenue aMMHOB. AMUHBI Kak OCHOBaHMs. CpaBHEHHE OCHOBHBIX CBOMCTB IMEPBUYHBIX,
BTOPUYHBIX M TPETUYHBIX aTM()PaTHIECKUX U apOMATHUECKUX aMHHOB. BiMsiHUE Ha OCHOBHOCTD

aMUHOB 3aMECTUTEJIEHl B apoMaTH4YecKOM sjpe. Peaknuu aMHHOB: aJIKWIUPOBAHHE,
allMUJIMPOBaHUE, B3aMMOJECHCTBUE C Aa30THUCTOM KHUCJIOTOM, YETBEPTHYHBIE aMMOHUEBbBIE
OCHOBaHUSI U HX COJHM. [ ajoreHupoBaHWE, HUTPOBAHUE, CYIb(PUPOBAHHE apPOMATUUYECKHUX
aMuHOB, 3ammTa amuHorpynmnbl. CynbhaHuiaoBas KUCIOTa, TMOHSATHE O CYyIb(aMUIHBIX
npenaparax. KauecTBeHHOE olpeieieHre a30Ta U aMUHOTPYIIIIBI.

Tema 10. IIpupoaHbie U CUHTETUYECKHUE TTOTUMEDPBI.

AmuHoxkucnotsl. benku. Ctpoenue, nzomepusi, aMpoTepHOCT MOHO aMHUHOKapOOHOBBIX
kucioT. [Tpupogneie amMmuHOKUCHOTHL. WX cTepeoxuMuss U XMMHUYECKHEe cBOMCTBA. CpaBHEHUE
cBoiicTB [1-, [1-, [J-amuHOokuciH0T. OOpa3oBanue nentuaoB. [IpencraBurenu [J-aMHHOKHUCIIOT:
[NIMLWH, aJaHuH, (eHWNIanaHuH, BanuH, JeWnuH. JIMKapOOHOBBIE aMHHOKHCIOTHI:
acraparuHoBasi, TIyTaMUHOBAsI KUCIOTHI. AMUHOKUCIIOTHI C IOMOJIHUTEIbHON (DYHKIIMOHATBHOM
CPYIION: CEpUH, TPEOHUH, TUPO3UH, JHU3UH, OPHUTHH, METHOHHWH, I[UCTEUH, aclaparvH.
AMHWHOKHUCIIOTBI TE€TEPOIMKINYECKOTO ps/ia: MPOJIMH, TUCTUIWH, TpunTodaH. KauecTBeHHbBIE
peakl aMUHOKHUCIIOT.

benku. OOmme mpeACTaBICHUS O COCTaBe, CTPOCHUHU, (PU3NYECKUX M XHUMHYECKUX
cBoiictBax. CuHTe3 O€JIKOB, MpPAaKTUYECKOe, TeopeTuueckoe, Quiaocopckoe 3HAYCHHE.
KadectBenHbIe peakiuu OEIKOB.

CuHTeTHYECKHUE TOJIMaMHU/Ibl: HEHJIOH, KallpoH.

Tema 11. Terepormkimueckue coeauHeHus. Kimaccudukamuss reTepoONUKIOB,
HOMEHKJIaTypa. [IaTuuneHHsle apoMaTuueckue reTepoluKkibl ¢ OJHUM rerepoaTroMmoM. Dypas,
THO(EH, MHPPOJ. APOMATHYHOCTH. Peakmmu 3JIeKTpOQHIBHOTO 3aMelIeHUs: HUTPOBAHHE,
cyns(hUpoBaHKe, TAIOTEHUPOBAHUE, AlIMIUPOBaHUE, ankuaupoBanue. OpueHtanus npu SE.



AnunopobHocts. Tuoden u ero romosorum B mpupone. Pypan u ¢Gypdypon Kak
IPOAYKTHI IIpeBpalieHust yrieBoaoB. [lonsarue o crpoeHnu xnopoduiuia u remoriaoouna. Munon
KaK CTPYKTYpHOE SIp0 TpUNTOo(haHa, CEpOTOHUHA.

HlecTnuneHHble apoMaTHYECKUE TETEpOLMKIBl € OJHUM rerepoaToMoM. Ilupuaus.
Paznnuune cBOMCTB MUPPOIBHOTO M MUPUIMHOBOIO aTOMOB a30Ta. [lacCcHMBHOCTH mupuIuHA B
peakuuax SE mpu BCTYIUIEHHMHM 3aMecTHTENs B NMUpUAMHOBOE Koublo. Opuenranus. [Tupuaun
Kak ocHoBanue. OOpazoBanue comneil. N-amkuiaupoBanue. HukoTMHOBas KuciaoTa U
HuKoTuHaMu (ButamuH PP) kak ¢parmMeHT kosH3MMa A.

[uknapl ¢ HECKOJIBKMMHU rerepoaroMaMu. [loHSATHE O CTPOEHUMH NHUPUMHUAMHA U €0
IPOU3BOJHBIX (LIUTO3MH, THAMHH, YpaLlWi) U IIypUHOBBIX OCHOBaHUH (aJ€HUH, TYaHUH).

Tema 12. HykienHOBbIE KUCIIOTHI.

[Tousitue o crpoenun JJHK u PHK. I'maponu3 HykiaeMHOBBIX KUCIOT. HykiaeoTumbl.
Hyxneo3nnpsl. BropuuHas cTpyKTypa HyKJIEHHOBBIX KMCIIOT — IBOWHAs CIIMPAJIb.

B1.0.20 IIcuxosorus

Juctunnuna oOs3aTebHas 111 U3yUCHUS.

Cemectp 3, 3a4eT.

SI3BIK peanuzanuu — pyCCKui.

OO61as TpyA0€MKOCTh IUCHUIUIHHBI COCTaBIseT 3 3.€., 108 yacoB, U3 KOTOPHIX:

— JIexkuuu: 24 4.;

— CeMHMHAapCKue 3aHaTus: 16 u.

TemaTruueckui nmJian:

Tema 1. OGriee npencTaBiIeHUE O IICUXOJIOTUN KaK HayKe

1.1 Pa3BuTHE NICUXOJIOTHH: TOAKCIIEPUMEHTAIbHAS TICUXOJIOTHS.

1.2 OcHoBHBIE HampaBieHUs Mcuxonorud XX Beka (OCHOBOMOJOKHUKHM HAaIpaBIICHUM,
METO/Ibl UCCIIEIOBAHMS, OCHOBHBIE TIOJIOKEHUS, JOCTHXKEHUS U BKJIaJl B HAYKY, KPUTHKA).

Tewma 2. [lo3HaBaTenbHBIE MPOIECCHI

2.1 Tlo3HaBaTeabHBIE MPOIECCHI JIMYHOCTH (OILIYIICHUS, BOCIPHUAITHE, BHUIMAaHUE, TaMSITh,
MBIIUIEHHE, PeYb, BOOOpaXKEHHE).

2.2 DMouMoHaIBEHO-BOJIEBas cdepa.

Tewma 3. [Icuxonorust TMYHOCTH

3.1 Tunosoruyeckue CBOWCTBA JIMYHOCTU (TEMIIEPAMEHT, XapakTep, AaKLEHTyalus
XapakTepa).

3.2 JIN4HOCTH B JIEATETLHOCTH U B OOIIIEHUH.

3.3 JIuyHOCTHBIE OCOOEHHOCTH WHBAIHJOB U JIUIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3n0poBbs (OB3).

Tema 4. MeXIMYHOCTHBIE OTHOLIEHUS

4.1 IlonsTHe «mMaon rpymnm»: Kiaccudukaius, QyHKINH, CTPYKTYpa.

4.2 Tponeccol GOPMUPOBAHUS MATIBIX TPYIII U TPYIIIOBOTO (PYHKIIMOHUPOBAHUSI.

4.3 OcoOeHHOCTH B3aMMOCUCTBHS (KaK B JIMYHOH, Tak U B MpodeccrHoHabHON cdepax)
C TUIaMH 0c000i COIMaTbHOM TPYIIIHI.

51.0.21 ®u3uka

JucuumnnuHa o0s3aTenbHast IS H3y4eHusl.

Cemectp 3, 3a4er.

SI3BIK peanuzanuu — pyCcCKuu.

OO6m1ast Tpy1I0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPBIX
— JIeKuu: 36 4.;

— maboparopHsie padoTsl: 30 u.;

— CEMMHApCKUeE 3aHATUs: 6 u.;

TemaTnuyeckuii niax:



Tema 1. Kunemaruka: Beenenue. I'paHuinibl NpUMEHUMOCTH KJIACCHUYECKOM MEXaHUKH.
BekTopHbIli crmoco0 omucaHusl JBWKCHHS MaTepHaIbHOW Toukd. KoopauHATHBIM Ccroco0
OTIMCAHUS JBUKCHHSI MaTepHabHOUW TOUkH. EcTecTBeHHBIN cioco0. J[BrkeHHE TI0 OKPYKHOCTH.

Tema 2. lunamuka: 3akonsl HeroTrona. Macca u umnyibc. 3aKOH U3MEHEHUS UMITYJIbCA.
3aKOH COXpaHEHHs MMIIyJlIbca B M30JUMpOBaHHON cucreme. Cuibl. VHepuuanbHble U
HEUHeplLraibHble CUCTEMBI oTcUeTa. Bec Ten. YckopeHnue cBOOOIHOTO MaieHusl.

Tema 3. PaGora u sHeprus. BpamarenbHoe IBIKEHUE TBEpAOro Tena. J[BmkeHUE
xuakoctu: Pabota W MOMIHOCTh. DHeprus: KUHETHUYECKas HSHEprus Tena, MOTeHIHabHas
SHEPTus ynpyroaeopMHUPOBAHHOTO TeJsa, MOTEHIMAIbHAs JHEPIUs Teia B TPABUTAIIMOHHOM
noJie. 3aKOH COXpPaHEHUs U IIPEBPAILCHUS SHEPTUU.

MoMeHT cuibl 1 MOMEHT UMIyibca. OCHOBHOW 3aKOH JUHAMMKHU BpaleHUs. MOMEHTBI
WHEPUUU HEKOTOPBIX TeJl. 3aKOH COXPAaHEHHMsT MOMEHTa HuMIlyJibca. KuHeTnueckass s>Heprus
Bpallarouerocs Tena.

OcHOBHBIE ompeneneHus. YpaBHEHHE HEpPa3pbIBHOCTU. YpaBHeHHE bepHyim.
Hexkotopsie npunoxenus ypasHeHus bepHyuia.

Tema 4. Konebanusi u BoOmHBL: ['apMOHHMYECKHE KOJIEOAHHUS M €r0 XapaKTEPUCTUKH.
CrnoxxeHue OJMHAKOBO HAIPAaBJICHHBIX TapMOHUYECKUX KosiebaHuil. CroxeHue B3auMHO
NEPIEeHIUKYIAPHBIX TapMOHUYECKHX Konebanuil. JluHammka KonebaTeabHOro JABMXKEHUS.
MasiTHuK. 3aTyxaroliue U BBIHYKJEHHbIE KojieOaHus. BomHOBOM mpouecc. YpaBHEHHE BOJIHBI.
HNutencuBHocTh BodHBL. WHTepdepeniuss BoiaH. Ctosuue BonHbL. DpoHT BoyHBL [IpuHiun
['toiirenca- ®penens.

Tema 5. O6mue cBeneHus o ctpoeHuM BemiecTBa. Cratuctudeckuii Metos: OCHOBHBIE
MIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. Hekoropble sBiIeHUs, MOATBEPXKAAIOIINE
ocHoBHble mnonoxkeHuss MKT. Temnora u temneparypa. IlpenMer m MeTroasl MOJEKYJISIpPHOM
buzuku.

OKCliepUMEHTANIBHBIE Ta30BbIE 3aKOHBI. TepmoauHammuueckass temmneparypa. OCHOBHOE
ypaBHeHHE KuHeTH4Yeckoil Teopun razoB (Kmaysmyca). Pacnpenenenme Makcpena.
Pacnpenenenue bonprmana.

Tema 6. IlepBoe Hauamo TepMOAMHAMUKH. BTopoe Hauano tepmoauHamuku: Yucio
cTeneHeil cBo06o1pl. BHyTpeHHss sHeprus. TemmoeMkocTu ra3oB. @U3NYECKUN CMBICT MOJISIPHOMN
ra3oBoil mnocrossHHOM. Pacnpenenenue sHepruum mno creneHsM cBobOoxasl. IlepBoe Hauano
TepMoMHaMHUKH. PaboTta, coBepiiaeMas CUCTEMOM NMPH M3MEHEHMH oObeMma. AnnabaTudeckue
IIPOLIECCHI.

[ukn Kapro. Bropoe Hauano TepMOAMHAMUKH. DHTPOINHUA. DHTPONUS UICAIBHOIO Tasa.
CTaTucTU4ECKU CMBICI SHTPOIHH.

Tema 7. SBnenuss nepenoca: CpeaHsisi AJuHa CBOOOJHOrO mpoOera. YpaBHEHHE
nepenoca. lud¢ysus. TennonpoBoaHocTs. BHyTpeHHee TpeHue.

Tema 8. XKunkoctu u TBepabie Tena: OcCOOEHHOCTH CTPOEHUS )KUIKOCTEH U TBEPIBIX Tell.
Hedopmanus tBepaoro tena. TemnoBoe pacmMpeHUE TBEPABIX U JKUIKUX Tel. TermnoeMKocTb
TBEPJBIX M KUAKHUX Tel. Juddy3us B )KUAKUX U TBEPAbIX Tenax. TemIonpoBOAHOCTb TBEPBIX U
KUJIKUX Tel. Bs3kocTh kuakocth. BHyTpeHHee naBieHue B KUAKOCTU. [loBepXHOCTHOE
HaTsDKEHHE. J[ONOJHUTENbHOE [JaBICHHME 10 MCKPHUBJICHHON ITOBEPXHOCTBIO JKUIKOCTH.
Kanunnspusie ssBneHus.

Tema 9. l3meHeHue arperatHoro cocTosHus BemecTBa: [loHsTHE O (Ha30BBIX
MPEBPAICHUAX W JuarpaMMe COCTOSHMM BemlecTBa. PeanbHblii ra3. YpaBHeHue Ban-nep-
Baanbca. OnbiT Duaproca. Kputuueckas temmeparypa. Cxarue razoB. Oddexr Jxoyms-
Tomcona. Ucnapenue u konaencauus. Kunenue. [InaBnenne n kpuctamin3anus.

Tema 10. DnexTpocTtatuka: DneKTpU3anus TeJl. DIEKTPUUECKU 3apsia. Bzaumonencreue
AIIEKTPUYECKUX 3apsA0B B BaKyyMe. ODJEKTPUUECKOE TMOJ€ M €ro HalpsKeHHOCTh. Jlumouib.
Teopema Octporpaackoro-I'aycca. Pabota npu nepeMerieHuu 3apsijia B 3JEKTPUUIECKOM IOJIe.
[Torenmman. ITpoBOAHUKH B 3JIEKTPUUYECKOM IMOJE. DIEKTPOEMKOCTb. JHEPrus 3apsyKEHHOTO
npoBoAHMKa. [ludnektpuku B asekTpudeckoM  mosie.  llomspusanus  IMANIEKTPUKOB.



OnekTpuueckoe TojJe B AMIJIEKTpUKe. JludnmekTpuueckas —IMPOHMLIAEMOCTb.  BekTop
3JEKTpUYECKON UHAYKIMU. KoHaeHcaTop. DHEprus 3JIeKTPUYECKOro MOJIs.

Tema 11. IlocrossHHBIH OyeKTpuyecKudl TOK: OnekTpuueckuil Tok. Cuila Toka.
OnekTpoaBwKymas cuia. Hampsbkenwe. Tok B MeTaUNIMYECKUX NPOBOAHMKaX. 3akoH Owma.
Pabora wm wmomHOCT, TOKa. PasBerBieHHass snekTpuueckas wemnb. [IpaBmma Kupxroda.
KoHTakTHas pa3HOCTh MOTEHUMATIOB. TepMO3JIEKTpUUECKHUE SIBIEHUSA. TOK B MOJIYIPOBOJHUKAX.
CoOcTBeHHas U MPUMECHAs! TIPOBOJMMOCTH MOTYITPOBOIHUKOB. TOK B KHJIKOCTAX. DIECKTPOIIU3.

Tema 12. Dnektpomarnetusm: [[0CTOAHHBIN MarHuT U KpyroBoil TOK. MarHUTHBIE MOJIS
MarHuTOB ¥ TOKOB. MarHutHoe B3auMOJACHCTBHE TOKOB B Bakyyme. HanpsskeHHOCTB
MarautHoro mnoja. @Popmyna Awmmnepa. 3akoH buo-Capapa-Jlamaca. MarnutHoe 1ose
cojeHonna u topouna. Jlua-, mapa- u (eppoMarHUTHBIC BelIeCTBA. MarHuTHAs WHIYKIIHSL.
[ToTOK MarHWTHOM MHAYKUMHU. JlelicTBHE MarHUTHOTO IOJIsI HA MPOBOJHUK ¢ TOKOM. Hekoropslie
npuOOpbl U YCTAHOBKHM, OCHOBAHHBIE HA JBUKCHHUM 3apsyKEHHBIX YaCTHUL[ B JIEKTPUUYECKOM U
MarHuTHOM TIOJIE.

Tema 13. DnekTpoMarHuTHasi HHIYKIHS U IEPEMEHHBIN TOK. DIEKTPUICCKHIE KOJICOaHHs
U 3JIEKTPOMAarHUTHBIE BOJIHBI: DJIEKTpOMarHuTHas MHAyKuus. 3akoH @apanes. [Ipasuno Jlenna.
Toxku ®yko. BzaumHas MHAYKIMS U CAMOMHIYKIUSA. DHeprus marHutHoro nois. Ilonarue o6
3JIEKTPOMarHUTHOM Teopun MakcBema. EMKOCTHOE M MHAYKTHMBHOE  CONPOTHBIICHHUS.
O06006mennsbIi 3aKoH OMma.

DNeKTPOMarHUTHHIE BOJHBL. 3aKpBITHI KolebaTrenbHbI KOHTYp. Bubpatop [epua.
ABTOKOJI€0ATENIbHBII KOHTYP.

Tema 14. O6mue cBegenus o mpupoje u cBoiictBax ceera: [Ipupona cera. OTpakenue u
npenomiieHue cBera. llomHoe orpaxkenue. Jucnepcust cBeta. CnexTpbl. TOHKHE JIMH3BL
Muxkpockomn. OcHoBHblEe (QoTomeTpuueckue xapaktepucTuku. llornomenue cera. dusuko-
XUMHYECKOe U (PU3HOIIOTHIECKOe ICHCTBHE CBETA.

Tema 15. BonnoBsle cBoiicTBa cBera: MHTrepdepenuus ceera. Mutepdepomerp. OnbiT
Maiikenscona. CriennanbHasi TEOpHUsl OTHOCUTEIbHOCTU. MHTEepdepeHys cBera OTpa)XEHHOTO
OT mpo3payHbIX IuleHOK. Jludpakius cBera. Paspemaromias crnocoOHOCTh ONTHYECKUX
npubopoB. Hudpakuus ot menei. udpaxuuonnsie cnekTpbl. Ju@pakuuoHHAs peleTka.
Paccesnue cera B mMyTHOW cpene. [ludpakuus peHTreHoBckux inydei. @opmyna Bynbda-
bparros. Audpakius mukpodactuil. Bonnsl e bpoiins.

Tema 16. Ilonspuzauus cBera. KBaHTOBBIE CcBOiicTBa cBeTa: EcTecTBEHHBI U
MOJISIpU30BaHHBIN cBeT. 3akoH Maioca. [[BoiiHoe myuemnpernomiieHue. BparieHue miockocTu
KoJIeOaHUH TOJSpU30BaHHOTO cBera. [lomApuzanms mpu  JBOMHOM  JIy4erpeloMIICHHH.
[Tonsipu3anOHHbBIE YCTPOMCTBA.

TennoBoe usznmyueHue. A6coitoTHO uepHoe Teno. 3akoH Kupxroda. 3akoH u3IydeHUs
abconoTHO yepHoro tena. KBanToBbli XapakTtep nznyuyenus. @opmyna [nanka.

Tema 17. DnemeHTbl aTOMHON (QU3UKU: DneMeHThl aTOMHON ¢u3uku: CTpoeHue aTtoma.
JuckpeTHOCTh BHepreTuyeckux coctogHui aroma. lloctymarsl bopa. Ctpoenue artoma
BOJIOpOJIa U OOBSICHEHHWE €ro crekTpoB. KBaHTOBas Teopusi CTPOEHUS MHOTOXJIEKTPOHHBIX
atomoB. Jlromunecuennusi. KBantoBsie renepatopbel. @otorddext. Macca u ummnynasc GoToHa.
CgeroBoe naBienue. D dext Komnrona.

Tema 18. Dnements! siaepHoi puzuku: OOmHMEe cBeAeHUS 00 aTOMHBIX siApax. M30Torbl.
EcrecTBeHHas paanoakTUBHOCTh. Aulb(a-, 6eTa- U raMMa-u3iIydeHus. 3aKOHbI PaJHOAKTUBHOTO
pacnana. Meronpl HaOMIOAEHUS U PErHCTpPAllMM MUKpPOYACTUL. SnepHble peakuuu. DHeprus
cBs3u. JledexT macc aromHoOro siipa. Peakius nenenus. Lennas peakuus. SnepHsiid peaktop.

b1.0.22 OcHOBBI NAPA3UTOJIOTHHU

JucuumnnuHa o0s3aTenbHast sl U3y4eHUsI.

Cemectp 3, 3a4er.

S3BIK peanu3anuy — pyCcCKHUi.

OO6mast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPBIX



— nexiuu: 10 4.;

— CEMHHApPCKHeE 3aHaTus: 16 4.;

TemaTuueckui nmJian:

Tema 1. OcHOBHBIE MTaPa3UTOIOTUUECKHIE MTOHATUS U TEPMUHBI.

Hctopus pa3zsutus napaszutoioruu B Poccun. OCHOBHBIE THITBI CHMOMOTHYECKUX CBSI3EH
JKUBBIX OpraHu3MoB. BO3HUKHOBEHHWE U MpPOUCXOXAeHHE Mapa3utusMa. Kiaccubukanus
[apa3suToOB U UX X035€B. IlyTM NpOHUMKHOBEHHUS NApa3UTOB B OpraHU3M XO3sMHA. Ajantanuu
napasuToB K UX o0pa3y ku3HU. [lapa3uTo-Xo3siMHHBIE B3aMMOOTHOIIEHUS. TpaHCMUCCUBHBIE U
NPUPOIHOOYArOBbIE OOJIE3HU

Tewma 2. [IpoTHcThI — apa3uThl YenoBeka (BO30yAUTENH, pacIpocTpaHeHue, Moppoorus
Y J)KU3HEHHBIN LUK, KIMHUKA U TATOr'€He3, IMarHOCTUKA, MPO(PUIAKTHKA).

[IpotucTel — mapa3uThl >KEIYAOYHO-KHMILIEYHOTO TpakTa (Au3eHTepuiiHas ameda,
AAMOIMM, CapKOLUMUCTHI, KPHUITOCIOpUANH, OamaHTuauyMm). llpoTtucTsl — BO3OyauTENH
TPAaHCMHMCCHUBHBIX 3a00NieBaHUM (JeHIIMAaHUU, TPUIIAHOCOMBI). [IpOTHCTHI-KpOBEMapa3uThI
(ManspuiHbIM Ma3Moaui, nuporuiasmel). [IpoTucTel, obuTaronue B TKaHAX U HEpearolecs
HETPaHCMHUCCUBHO (HaHTIEepHUH, apxeaMeObl, TOKCOIUIa3Ma, MUKPOCTIOPUANU, TPUXOMOHA/IBI).

Tema 3. T'enbMHHTBI — Tapa3uThl YellOBeKa (BO3OyIMTENH, paclpoCTpaHEHHE,
Mopdonorusi YW SKU3HEHHBIM MK, KIMHUKA M TaTOreHe3, JUArHOCTHKA, MPO(HUIAKTHKA).
Tpematopbl.

Tpematonpl, obuTaOIIKME B JKETyJOYHO-KUIIEYHOM TpakTe (OMHCTOPXHC, (aciuoia),
TPEMAaTo/ibl KPOBEHOCHOU CUCTEMBI — IIUCTOCOMBI, JIETOYHBIE TPEMATO/IbI — NAPALIEHOTOHUMBI.

Tema 4. IlecToabl ¥ LIECTOMO3HI.

Lecroapl, obuTaromue B KUIICUHUKE (IIUPOKUIM JIEHTEN, ObUMA M CBUHOW IICTICHB,
KapJIMKOBBIN IeneHb). LlecToapl, TPOMEKYTOUHBIM XO3IMHOM JIJISI KOTOPBIX CIY>KUT YEJIOBEK U
BbI3bIBa€MbI€ UMH 3a00s1€BaHMs (LIUCTULEPKO3, TMMEHOJIENN 103, 3XUHOKOKKO3, aJIbBEOKOKKO3).

Tema 5. OcHOBHBIE HEMaron03bl uyeloBeka (BO30YyAMTENM, pPACHpPOCTPaHEHUE,
MOp(}OJIOTHsI U KUZHEHHBIN LIUKJI, KJIMHUKA U ATOT€HE3, TMarHOCTHKA, MPOPUIAKTUKA).

Hemaronpl — reore’abMHUHTHI YeloBeKa (ackapuja, OCTPUIA, BIACOIJIaB, aHKUIOCTOMA).
Hecneunduunsie Hematonsl (yrpuiia KUIIEUHas, TOKCOkapa). HemaToasl — OMOTeIbMUHTHI
YyenoBeKa (TPUXHUHEIUIa, PUILTa, aHU3aKiH ). OUIIPHATO3HI.

Tema 6. UneHHCcTOHOTHE — SKTONAPa3UTHl 4eloBeKa (BO3OYIUTENH, paclpOCTpaHEHUE,
MOP(HOIOTHS U KUZHEHHBIN ITUKJI, KIIMHUKA U TATOTeHEe3, TMarHOCTHKA, MPOPUIAKTHKA).

[TapasuTnueckue kiemu (YECOTOUHBINM KIEIl, >Kele3HUIa yrpeBas), HmapasuTHUYECKHe
HACEKOMBIE (BIIH, OIOXU, OBOJIbI), IEHTACOMBI (TIATHYCTKH).

B51.0.23 AHaToMud 4ej10BeKa

JucuunnuHa o0s3aTenbHast sl U3y4eHUsI.

CemecTp 3, 3auer.

SI3BIK peanuzanuu — pyCcCKuu.

OOm1ast TpPyA0EMKOCTh IUCIUILTHHBI cocTaBisieT 3 3.¢., 108 yacoB, M3 KOTOpPhIX

— JIEKIHH: 22 4.;

— CEMHHAPCKUE 3aHATHS: 12 U,

— nabopaTtopHble paboThI: 36 u.

TemaTruueckui nJian:

Tema 1. BBenenue B mpeaMeT TUCUUIUIMHBI UCTOPHS. OCHOBHBIE TEPMHUHBI, OCH Teja
YeJI0BEKa, YPOBHU OpraHU3alMy OPraHU3Ma YEJIOBEKa.

Tema 2. HepBHas cucrema :00mMH IJIaH CTPOEHUS, COUHHOM MO3I, TOJOBHOM MO3T,
COMAaTUYECKHI 1 BEr€TaTUBHBIN OT/IEIIBI.

Tema 3. OnopHo-1BUTaTENbHAS CUCTEMA: OCEBOM CKEJeT, J0OABOYHBIM CKEJEeT, MBIIIIIBI
TOJIOBBI U IIE€H, MBIIIILIBI TYJTOBUIIA, MBIl KOHEYHOCTEH.

Tema 4. CepaeuHo-cocyaucTasi CUCTEMA: COCYJIbl, CTPOEHHE CTEHOK apTepHil U BEH, UX
knaccuukanus. [IpuHnmmel KpoBocHaOkeHHs opraHoB. Cepjie: CTpoeHue MpeaAcepauid u



JKEIYZ0YKOB, CTPOECHHME CTEHKU Cepjua, MpoBojsduias cucreMa cepaua. HHepBauusa u
KpoBocHaOxeHue cepaua. Cocyabl Majgoro Kpyra KpoBooopaiieHus. ApTepuu 00JbIIOro Kpyra
KPOBOOOPAIIIEHHUS: A0PTa, BETBH JIyTH a0PThI, TPyIHAs YaCTh a0pPThI, OPIOIIHAS YaCTh AOPThI U €€
BeTBU. BeHbl OosbLIOro Kpyra KpoBOOOpallleHHs: cHcTeMa BEpXHEW IOJIOW BEHBI, CHUCTEMa
HWKHEH ool BeHsl. KpoBocHabOxkeHue mioa.

Tema 5. JlpIxaTenbHas cHUCTEMA: CTPOCHUE JbIXaTeNbHOU cucTeMsbl. [IpoucxoxnaeHnue u
AMOpPHOHANILHOE Pa3BUTHE JbIXaTeNbHON cucTeMbl. DyHKIMM AbIXaTeIbHOU cucteMbl. Hoc u
HOCOBasI 110JIOCTh. | 'OpTaHb: CTpOeHHUE U (PYHKLUU, XPSALIM U MBILIIBI TOPTaHHU, KPOBOCHAOXKEHUE
U uHHepBauud. Tpaxesi: CTpOEHHE TpaxeW, CTPOEHUE CTEHKH TpPaxeH, KpPOBOCHAOXKEHHE U
UHHepBalus. bpoHxu: crpoeHue, KpoBOCHAOKeHHE M MHHepBalus. JIerkue: MaKpoCKOIUYECKoe
CTPOEHHE JIETKMX, MHMKPOCKOIMYECKOE CTPOCHUE JIETKUX — allMHYC, WHHEpBAalUs JIETKUX,
KPOBOCHA0)KEHUE JIETKUX.

Tema 6. IlumeBaputenbHass cuctema: CTpoeHHE MUIIEBAPUTEIBHON CHCTEMBI.
[TpoucxoxxaeHne u SMOPUOHAIBHOE Pa3BUTHE IMUIIEBAPUTENBbHOM cucTeMbl. POTOBas 1oJIOCTS.
[Tumeson. JKenynok: (yHKIMHM KemylKa, MaKpOCKOIMYECKOE CTPOEHUE KeIlylKa, CTPOEHHUE
CTEHKM J>KeJlyJlKa, MHHEpBallUsd U KPOBOCHAOXKEHHUE JKelyAka. TOHKMH KHUIIEYHUK: (PyHKIMU
TOHKOTO KHILIEYHHKA, JBEHAALATUIIEPCTHAsI KHILIKA, TOLas KUINKa, MOJB3AOLIHAS KHILKA,
UHHEpBaIMsl TOHKOIO KHIIEYHUKA. TOJCTBIM KHMIIEYHHUK: oOIllee CcTpoeHue M (QyHKIMH,
000/T0uHasl KHIIKa, TpsMas KHIIKA, WHHEPBAIMA TOJICTOTO KWIICYHHWKA. [ledeHb: (GyHKIUU
IICYECHHU, MAKPOCKOIIMYECKOE CTPOCHHE II€YEHH, MMKPOCKOIIMYECKOE CTPOCHHUE IICUEHH,
KPOBOCHAO)KEHHE  TI€YEHW, HWHHepBamus  medeHd. JKemuHslid  my3bIpb:  (YHKIHH,
MaKpOCKOIIMYECKOE M  MHMKPOCKOIIMYECKOE  CTPOEHHE, TPOTOKH JKEIYHOIO  Iy3bIps,
KpoBOocHaO)xeHHe U uHHepBauus. llopkenmynouHas okene3a: CcTpoeHMe M (pyHKUUU
HOJDKETYA0YHOM Kelle3bl, KpOBOCHA0XEHNEe M HHHEpBaLHsl.

Tema 7. BeiienurenbHas CUCTEMA: CTPOCHUE BBIIEIUTENBHONU cucTeMBI. [Iponcxoxnenue
U SMOPHOHAIBHOE PA3BUTHE BBIIEIUTENBHOW cUCTeMbl. DYHKIUU BbIICIUTEIBHON CHCTEMBI.
[Toukn: MaKpOCKONMYECKOE CTPOEHHE TIO0YEeK, MHKPOCKOIMYECKOE CTPOCHHE IOYeK,
KpPOBOCHA0)KEHUE IOuYeK, MHHepBanus nouek. HedppoH — cTpykTypHas M (yHKUMOHAIbHas
€MHMIIA TIOYEK: CTPOEHUE HePpOHa, MOYEYHbIE Telblla, MOYEUHBbIH (PUIBTP, AUCTAIBHBIA U
NPOKCUMAJIbHBIA OTJeNbl KaHaiblla HeppoHa, kiaccudukanus HedpoHOB. MOUETOUHHK.
MoueBoil my3bIph: MaKpPOCKOIIMYECKOE U MHUKPOCKONHMYECKOE CTPOEHHME, KPOBOCHAOXKEHHE U
MHHepBanus. MouencnycKkaTeabHbI KaHall.

Tema 8. DHHOKpUHHAs cucTema: KiacCHU(pHUKalus SHIOKPUHHBIX jkene3. LleHTpanbHas
perynsanus GyHKUMN SHAOKPUHHBIX *kene3. ['mnodus: ageHorunodus, 3aaHss 10 runodusa,
IPOMEXYTOUHas 10l runodusa, KpoBocHadkeHue runodusa. 'unodus — 3aBUCHMBbIE Kele3bl:
IIUTOBHJIHAS JKeJle3a — OCOOCHHOCTH CTPOeHMS U (DYHKIMM, HAAMOYEYHUKH — CTPOCHHE MU
(GYHKIIMM KOPKOBOTO BEIIECTBA, SHJOKPUHHAS YacTh MOJIOBBIX kene3. ['unodus — HezaBUCUMBbIE
JKEJe3bl: MapalluTOBUHAS JKE€Je3a, YHAOKPUHHAS 4YacTh IOIKEIYJOUYHOM Kelle3bl, MO3rOBOE
BEIIECTBO HAAMOYEUHUKOB, AMUPU3, TUMYC.

Tema 9. ITonoBas cucrema: cTpoeHue, GyHKIUH, KPOBOCHAOKEHNE, UHHEPBALIUSI.

TemalO. Opransl uyBCTB: cTpoeHHe, Tororpadus, GyHKIUH.

b1.0.24 buoreorpagus

JuctunnuHa oOs3aTenbHas I U3yUCHUS.

Cemectp 4, 5K3aMeH.

S3BIK peanu3anum — pyCCKUi.

OO61mast Tpy10€MKOCTh TUCHHUIUIHHBI COCTaBisIeT 5 3.€., 180 uacoB, U3 KOTOPHIX
— JIexuu: 24 4.;

— CEMUHAPCKUeE 3aHATus: 24 u.

— maboparopHbie padoTsl: 20 4.

TemaTn4yecKHui IJIAH:



Tema 1. buoreorpapus kak Hayka. HMcropus Omoreorpadguu buoreorpadus kak
MEXIUCUMIUIMHApHAs obnacth 3HaHui. llpeamer, 3amaum u Meroabl Ouoreorpauueckux
uccnenoBanuii. CBs3u Ouoreorpadguu ¢ OMOJOTHUECKUMH W TeorpapuyecKMMH HayKaMu.
OcHoBHBIE TOHATUS OWoreorpaduu: apeai, ¢ayHa, ¢aopa, OMOTa, paCTUTEIBHOCTD, )KUBOTHOE
HaceneHue, ouom. OCHOBHEIE pa3niensl Onoreorpadun: yaeHue 06 apeanax (XOpoJIorHs), yueHUe
o Omore, yuyeHue o OuoMax, peruoHajgbHas Ouoreorpadus, HCTOpUYecKas Ouoreorpadmusi.
Bosnuknosenue Ouoreorpaduu. [IpenmecTByroniie HaydHble 3HaHUSA U uaed. A. I'yMOoapAT —
OCHOBOIIOJIOKHUK Ouoreorpadun. @opMupoBaHUe 3BOJIIOLMOHHBIX OAXO0I0B B Ouoreorpadun
(Y. dapsuH, A. Yomiec). DKOIOrH4ecKue acmeKkTsl ouoreorpaduu. Yuenue o 6uochepe B.U.
Bepnanckoro. CoBpeMeHHBIN YPOBEHb pa3BUTHs Onoreorpaduu. Bkiaa pocCUiCKIX M TOMCKHX
yueHbIX B paszButue oOuoreorpaduu. duddepennumanus 6uoreorpaguu mo o0ObeKTaM, cpeaam
oburtanus. [IpakTuyeckoe 3HaueHue ororeorpaduu.

Tema 2. Yuenme 00 apeamax. [lonstme apeama. MeToabl KapTUPOBAHUS apeayioB.
['panuiubl  apeanoB: KIMMaTUYeCKHUe, oporpaduueckue, saaduyeckue, OUOLECHOTHYECKHE.
Benuuuna apeana. @opmbl ¥ THNbl apeanoB. CIUIOUIHBIE U MPEPHIBUCTBIE (AU3BbIOHKTUBHBIE)
apeasnbl. Apeanbl 3BPUTONHBIX M CTEHOTONHBIX BUAOB. KOCMONOIMTBI U 3HIEMHUKH.
Llupkymnonsipabsle, UPKyMOOpealbHbIe, TMAHTPOIMYECKUE, aAPKTOAIBIIUHACKUE  apeallbl.
Ilenoapean u roynoapeai.

Tema 3. Apean kak wucropudeckoe siieHue. Daktopel (opmMupoBaHus apeana.
MoHOTONHOE U MOJUTONHOE MPOUCXOXKIeHHe BUI0B. OOpa3oBaHUe NEPBUYHOTO apeana BHUJA.
['eorpaduueckas muddepenmmanus (BukapusMm). Bukapupyromme Bunbl. Paccenenune Bupa.
CpencrtBa, xapakTep M CKOPOCTb paccelleHus BUAOB. llperpajapl pacceneHuo BHIOB.
ConpspkeHHOE pacceneHre BUAOB. MOOWIBHOCTH apeanoB. PerpeccuBHoe pa3BUTHE apealios.
Pa3mepbl apeasioB M BO3pacT BHMJOB. Apeall TaKCOHOB pPAHIOM BbIIIE BHJA. Xapakrep
pacripenenieHus BUIOB BHYTPH apeania poja. LIeHTphl MPOUCXOXKICHUS M LEHTPHI BUIOBOTO
MHOrooOpasus. LIeHTpbl IpOMCX0XKIEHUS KYIbTYPHBIX PaCTeHUH.

Tema 4. Yuenune o 6uore (dyope u dayne). Onpenenenne 6uoThl, Gaopbl U (hayHbI.
CooTHolleHne NOHATHH (opa, pacTUTENBHOCTb, PAcCTUTENbHBIA MOKpoB. COOTHOLIEHHE
noHsATUH (ayHa u IKMBOTHOE HaceleHuWe, OwmoTa W OMOM. OITambl U3YYCHHUS OHOTHI
(MHBEHTapu3alys, aHaIu3, PEKOHCTPYKUHMsS TeHe3uca ¢uiopsl, ¢ayHbl, OHOTH). MeToabl
MHBeHTapu3aluu (uopsl U (payHsl. MeTo cpaBHUTEIBHOTO HccienoBaHus (aopsl U (ayHbI.
Kpurepun KOppEeKTHOCTH CpaBHUTEIbHO-(IOPUCTHUECKUX HccaenoBaHui. KoHKpeTHbIe,
JIOKaJIbHbIE U MapluaibHble Quopbl. TakcoHoMHUecKUi aHanu3 Guiop U (ayH. DKoIOrHUECKU
aHaJu3, XOpoJorndeckuit (reorpaduueckuii) ananus. Ananus 6oratctsa ¢uop u dayH. MeTosl
KOJIMYECTBEHHOW OlLIEHKH cxoicTBa (yop u ¢ayH. CUMMeTpUUHbIE U HECUMMETPUYHBIE MEPbI
cxozactBa. ['paduueckas uHTEpHpeTanus CX0ACTBa-pa3nuyus ¢aop u days.

Tema 5. DHAEMHU3M U PEIUKTOBBIC SIBJICHUS. PEKOHCTPYKIHS ucTOprH OMOTHL. [loHsTHE
SHJIEMHUKOB. YPOBEHb JHAeMHU3Ma Guiopbl U (¢ayHbl. DaKTOpbl, OMpEAEAIOIINe YPOBEHBb
sHAEeMU3Ma. BuoBoM, pog0BON U CEMENCTBEHHBIN YHAEMU3M. PerpeccuBHBIN U MPOTPECCUBHBIN
DHJIEMH3M, MAaJCOPHJIEMHUKH M HeodHAeMuku. I[lonstue penukrta. Kpurepuu pemukToBoro
xapakrtepa BuoB. Cucremarndeckue u reorpadudeckne penukThl. [lapruanbHbie ¥ TOTaIbHBIE
reorpaguueckue penukThl. Kiaccudukanus reorpaduueckux penukroB. HemopanbHbie u
[IILIMATIbHBIE PETUKTHI BO ¢uiope U payHe Cubupu. I'enesuc ¢iop u dayH. ABTOXTOHHBIE U
QIJIOXTOHHBIE TEHACHIIUN B OMOTOTEHE3e.

Tema 6. Mcropuueckoe paszBuTHe NpuUpoAHON cpensl. IlaneonTonmoruss — Hayka o0
UCTOPUM CTAHOBJIGHUS M PA3BUTUS OPraHMYECKOTO MHpa IMPOLUIBIX T'€OJIOTHYECKHX HIIOX.
JlnHaMuKa COOTHOIIICHUS CYIIM M MOPS B pa3HbIE TE€OJIOTHUECKHE dMOXHU. [ umore3a Gpukcusma.
Teopuss MocToB cymu. IIpeanocbulku MosBIeHUS TUIOTe3 MoOMiIM3Ma. A. Berenep u teopus
npeiida konTuHEHTOB. [IpencraBnenue o packone [lanren u Beigenenne ['onaBansl u JlaBpaszum.
CoBpeMeHHbIE TPEACTaBICHUS O HOBOMITIO0ANBFHON TEKTOHUKE. Teopus TUTOCHEPHBIX IUIUT U
MeXaHu3M (OPMUPOBaHMS KOHTHHEHTOB M OKeaHOB. (OCHOBHbBIE 3Tambl INIOOAIBHBIX
TEKTOHMYECKUX U3MEHEHUMN.



Tema 7. I'eoxpoHosiornueckass UCTOpUsS pa3BUTHS OUMOTHI. Pa3nieneHue reosorudeckoit
UCTOpPUHU 3eMJIMd Ha 3pbl, SMOXU M NEepuojbl. 3apoxkieHue >ku3Hu Ha 3emuie. [lepBrie 3Tarbl
ABOJIIOLIMM JKUBBIX OpPraHu3MoOB. BO3HMKHOBEHHME MHOIOKJIETOYHBIX OpPraHU3MOB. DBOJIOLUS
0eCIO3BOHOYHBIX W BOJOpOCied B HUXKHEM Imajneo3oe. [losBieHue Ha3eMHBIX pacTeHHUIl B
cunype. PasButue ¢uiopsl u ¢dayHsl B BepXHEM Maneo3oe U Me3o030e. [losiBieHne 1BETKOBBIX
pacTeHuil B MEJIOBOM IepHOJIe. DBOJIOLUS PACTUTEIHHOIO MOKPOBA M KUBOTHOI'O HACEJICHUS B
najseoreHe M HeoreHe. YerBeptuuHast uctopus O6uoTsl Cubupu. Jlanmmadrtel U KUBOTHOE
HacelleHue TuielcTonena. J[unaMuka nanamadToB U KIMMaTta B TOJIOLEHE.

Tema 8. buoreorpadpuueckoe paiionupoBanue cymu. OCHOBHBIE IPHHLUIIBI
pailoHHpOBaHMS, XOPUOHBI  (€AMHMILIBI  pailoHuUpoBaHus). Kpurepum ¥  IPUHLUIBI
dopucTHYeCcKOTo, (PayHUCTUIECKOro, Onoreorpaduueckoro (OMOTHYECKOTr0) paliOHUPOBAHUS.
®nopuctuyeckoe paronupoBanve cymu 1o A.Jl. TaxtamksHy. XapakTepucTuKa LapCTB
(lomapktuueckoe, Ilameorponuueckoe, Heorponuueckoe, Kanckoe, ABcTpanuiickoe,
[onanrapktuyeckoe). ®DayHuctuyeckoe mnonpazgenenue cymu 1o H.H.  poznosy.
XapakTepucTUKa OCHOBHBIX IapcTB u obmacteid. LlapctBo Hotores (ABcrpanmiickas,
Anrtapkruueckas obnactu). IlapcrBo Heores (Heorponumueckas o6macts). lapcTBo Ilaneores
(Oduonckas obnacte, Muno-Manaiickas o0macts). LlapctBo Apkrores (I'omapkTuueckas
obnactp). buotudeckue napcrea no BropoBy u [po3noBy: AHTapKkTHYecKoe, ABCTpalUiCKOE,
OpuenransHoe (Bocrounoe), Manarackapckoe, Karmckoe, Ddwuorickoe, Heorpommdeckoe,
Heapkruueckoe, [laneapktuueckoe.

Tema 9. OcHoBHble THIBI O0MOMOB. KnumaTtuueckas oOyCIOBIEHHOCTh paclpeaeieHus
OMOMOB. 3aKOHOMEPHOCTH pacIpeaeneHuss cooOuiecTB. 30HalbHBbIC, HMHTPA30HAIbHBIE U
IKCTpa3OHaJbHBIE cooOmecTBa. Cxema wuIeasbHOrO KOHTHHEHTa. (000meHHas cxema
30HAIBHOCTH PACTUTEIBHOCTH 11 MATEPUKOB BOCTOYHOTO MONyIapus. BiakHeie Tponrueckue
neca. OOnacTH paclpoOCTPAHEHUs] BIAXKHBIX TPOMHMYECKUX JIeCOB. BepTukaibHas u
TOpU30HTaNIbHAs CTPYKTypa. JKuzHeHHble (opMbl pacTeHH. MaHrpoBble, 10Ke3eNEHbIE Jieca.
I'emurnnen. TukoBbie u canoBble Jseca HOro-Bocrounoit Asum. Kaatmnra — ce30HHBIE
Tponnyeckue yneca IOxxHoi Amepuxu. CaBanHbl. PacnpocTpaHeHune caBaHH, OCHOBHBIE THIIBI
caBanH. CyOTponuuecKkre Cyxue Jieca U KyCTapHUKOBBIE cooliecTBa (MakBuc). JleTHe3enéHobie
Jeca yMEpEeHHOM 30HBI ceBepHOro mnomymapus. lllupoxonucrBeHHble neca EBpomnbl.
MenkonuctBennbie jieca Cubupu. bopeanbHbie xBolHBIE Jieca. OCHOBHBIE JIECOOOpa3yrOIINE
opoJbl TaekHBIX JecoB EBpaszuu. Ctennble 6nomsl EBpasuu. Jlecocrenu, HacTosIKE, JTyTOBbIE
u onycteiHeHHble crenu. [Ipepun CeepHoit Amepuku. Ilamma HOxnoit Amepuxu. Tyccoku
Hogoit 3enanguu. Tponuueckue M cyOTponnyeckue MmycThlHU. IIycTBIHM yMepeHHOro mosca.
['eorpaduyeckoe pacnpocTpaHeHUE MyCTbIHb. Tumbl mycThiHb. [Ipobimema OGOprOBI C
ONyCTbIHMBaHUEM. ApkTuyeckas TyHApa. IlupotHas u  goarotHas auddepeHuuanus
€Bpa3uaTCKuX TYHIp. TUMBl apKTUYECKUX TYHApP. AHTPONOTE€HHBbIE HapyLIEHUS TYHAPOBBIX
O6uomMoB. bHOMBI TOpHBIX TeppUTOpUi. BBICOTHas MOSCHOCTH B pPACHpPENEICHUN KHUBBIX
opranu3MoB. Tunbl noscHoctd. OnpeneneHre 00JacTé BbICOKOTOpHil. THUIBI BBICOKOTOPHBIX
JaHamagdToB, UX reorpagpuueckoe pacupocTpaHeHue.

Tema 10. buoreorpadus KOHTHMHEHTaJIbHBIX BOJOEMOB U MMHpOBOro OKeaHa.
OcCOOeHHOCTH MPECHOBOAHOM cpenbl OOUTaHHsS. DKOCHUCTEMbI TPOTOYHBIX BOJ U 03€p.
Dxoyioruueckue o0JacTu okeaHa. buoreorpaduieckoe paioHHpOBaHUE OKEaHa.

Tema 11. buoreorpaduyeckue acnekTsl cOXpaHEeHUs OHOpa3HOOOpa3us. YPOBHU U
reorpadus OuopaszHooOpa3usa. buopaznoodbpasme Poccuu. buoreorpaduyeckne TPUHITUTIBI
co3nanus oco6o oxpansiembix Teppuropuit (OOIT). Tunsr OOIL.

Bb1.0.25 IluTo10rUs M TUCTOJIOTUSA

JucuumnnuHa o0s3aTenbHast sl U3y4eHUsI.

Cemectp 4, 5K3aMeH.

S3BIK peanu3anuy — pyCcCKHUi.

OO6m1ast Tpy10€MKOCTh TUCIUIUIMHBI COCTABISIET 4 3.€., 144 qacoB, U3 KOTOPBIX



— JIeKnuy: 28 u.;

— CEMUHApCKUe 3aHATus: 8 4.

— nabopatopHsbie padoTsl: 30 u.

TemaTu4yeckuii niian:

Tembl 1eKYUOHHBIX 3AHAMULL

1. ITutonorusa kak Hayka. OOBEKT, pa3zienbl, CBSI3b C IPYTMMHU HayKaMH, IPaKTHYECKOE
IIPUMEHEHUE.

2. Xumuyeckuil coctaB KieTok. CTpoeHue n (QyHKUUU OENKOB, HYKJIECHMHOBBIX KHCIOT,
JUIHU/IOB.

3. Knnerounsie MmeMOpaHBbI.

XUMHUYECKUH COCTaB MeMOpaH: JUIHJBL, MeMOpaHHble Oenku; (QYHKIMH MeMOpaHHBIX
0enKoB; MeMOpaHHBbIE YIVIEBOJbI, TJIMKOKAIMKC. [lOJBMXKHOCTH MOJIEKY]l B MeMOpaHe.
AcuMMeTpHs KIIETOYHBIX MeMOpaH. YBenuueHue Iiomaan Mmemopan. OyHKkuu OMoMeMOpaH.
Tpancnopt uepe3 MmeMOpany.

4. Kirerounoe sipo. Ctpoenue, pyHKINM.

V3meHeHus konmyecTBa sjep B Kierke. I'mbenb snpa. SnepHas o6onouka; saepHbIN
MOPOBBI  KoMIUIeKC. Ponb simepHOil 0005I0YKM B SIEPHO-IIUTOIUIA3MATHYECKOM OOMEHE.
XpomatuH UHTep(a3HbIX KIETOK. OyxpoMmaTuH. I'erepoxpomMaTWH (KOHCTHTYTHUBHBIMH,
¢dakynbratuBHbIN). CTpYKTYpHbIE TUIIBI sA€p. SApbIKo. SnepHblil OenKOBBINH MaTpPUKC.

5. ¥Yposnu ynakosku JJHK. Xpomocomsl.

VYporuu ynakoku JIHK B coctaBe naTepdasnoro xpomarua. XpoMonema. XpomaTuia.
Obmass Mmopgosoruss meradaszHelx xpomocoM. lLlentpomepa. Kuneroxop. Tenomepsl.
Knaccupukamuss ~ mMutoTMueckux  xpomocoM  Haammua.  Kapuworun.  Mamorpamma.
JuddepenunanbHoe OKpalMBaHue XpoMOCcoM. A- 1 B- XxpoMocoMmsl.

6. Anmapar ['onbmxu.

Crpoenue Al. IlonmsapHocTs nukTHOCOMBI. I3MeHenne Al B KJIETOYHOM LIMKIIE.
Oyukuun Al'. Mexanusm Tpancnopra BemectB uepe3 Al benku, yuacTByromue B TpaHCIOPTE
BeniecTB uepe3 Al'. A" — HCTOYHUK KJIETOYHBIX JIM30COM.

7. DHJI0MIa3MATUYECKUIN PETUKYITYM.

I'panynspusiii OIIP. @ynkuun rpOIIP. T'magkuit OIIP. Oynkuuu radlIP. U3menenus
OIIP npu marosmoruum KIETKU. BHyTpukiieTouHble CTPYKTyphl, oOpa3zoBaHHble OIIP
(apracromiazma, Tenbla Hucens, capkoriasMaTH4ecKuil peTHKYIyM).

8. LluTockerner.

AxTuHOBBIe (unaMeHThl (OenKOBBIM cocTaB; (GopMHUpOBaHME AKTHUHOBBIX (ubpmLI;
OenkM, CBS3bIBAIOIIMECS C AKTMHOM M HMX POJb B 00pa30BaHUU AKTUHOBOTO IIMTOCKEJIETA).
JluHaMuKa akTHHOBOT'O KOpTEeKca (JaMeuIMIoIuH, (GUI0noJuH, HHBAIO0MOAN). MUKPOTPYOOUKH.
Crtpoenue u odpazoBanue MUKpoTpyoOouek. [lonsipHocTs MuUKpoTpyOOUek. LleHTpsl opranu3anuu
MUKpoTpyOouek. Ctpoenne ueHTpuoieid. CTPyKTypbl, B COCTaB KOTOPBIX  BXOJAT
MUKpPOTPYOOUKH (PECHHUYKHM U KIyTHKH). DyHKIMH MHKpoTpyOouek. IIpomexyrounbie
¢mnamentsl. benkoBelii coctaB. dopMupoBaHHE NPOMEKYTOUYHBIX (HIAMEHTOB. DYHKIUU
POMEXKYTOUHBIN punmamenToB. Ob1IMe cBolicTBa (UIAMEHTOB IUTOCKeneTa. MoTopHble OelKu
U IIUTOCKEJIET.

9. MUTOXOHIpHUH.

Metoapl n3ydenuss MUTOXoHApui. KonnuecTBo MUTOXOHApHUI B KieTkax. Jlokanu3anus
MUTOXOHJpUHM B KieTkax. CtpoeHne MuToxoHApuil. CuHTe3 AT® B MUTOXOHAPUAX KIETKH.
VYBenuueHne uMciaa MUTOXOHIAPHUHA. ABTOPENpPOAYKIMS MHUTOXOHAPUN (MUTOXOHIpHUAIbHBIE
JHK, PHK, pu6ocomsbr). ['mmore3a 0 SHIOCUMOMOTHYECKOM MPOUCXOXKICHUH MHUTOXOHIPHA.
XoHapuoM. MeXMUTOXOHAPUATIbHBIE KOHTAKTHI.

10. OugouunTo3. JIuzocomsl. Ayrodarusi.

@arouuTo3 u nuHOUMTO3. Hecmeuunpuueckuid u cneunPUYecKUid  HHAOLMUTO3.
MexaHu3Mbl U3MEHEHHs IUIa3MaJeMMBbl INPU SHAOLMTO3€. OHAOLMTO3 C YyYacTHEM OElKOB
OKalimileHHs (KJIaTpuHa M KaBeoiuHa). IlepeHoc nurannoB mo sHpocoMaM. Tumsl J1M30COM:



MEPBUYHBIC JTU30COMBI; BTOPUYHBIC JIM30COMBI, OCTATOYHBIE TENbla; ayTo(harocoMBbL.
JIuzocomHbIE MATONIOTUN.

11. TpancuuTo3, 3x301uT03. OOIIast cXxeMa BaKyOJISIPHOM CUCTEMBI KIETKA. MeXaHUu3MBbI
TpaHcuMTO3a. MeXaHU3Mbl 3K301UMTO3a. OTambl 3K301uTo3a. O0001IEeHNEe HHPOpPMAIMH O
BAKYOJISIPHOM CUCTEME KJIETKH.

12. KimeTouyHsiil IMKiI. MuTo3.

OOmiast XxapakTepuUCTHKa CTaJWi KJIETOYHOTrOo IMKJIA. KOHTPONbHBIE TOYKH KJIETOYHOTO
LUKJIA. DHJIOTE€HHBIE PETYISATOPbI KJIETOUYHOIO UKIIA.

WNurepdaza. G1 ¢aza. GO dasza. S-daza. G2-haza. Muto3. da3sl mutTo3a (mpodasa,
Mmeradaza, anadaza A, anadaza B, tenodaza). Bepereno nenenus. [lutokunes. LleHTrpocomMHbIi
UK.

13. 'ametorenes. Meiios.

Cragun rameroreHesa (CTaaus pa3sMHOXKEHHS, CTaJus pPOCTa, CTaAMs CO3PEBAHMUS).
Meiios. I nenenue meiiosa. [Ipodasa I nenenus merosa (JientoTeHa, 3UTOTEHA, CHHAIITOHEMHBIN
KOMIUIEKC, TIaXUTeHa, KPOCCHHIOBEp, AWIUIOTEHA, XHMa3Mbl, AuakuHe3). Meradasza, anadasa,
tenodaza [ nmenmenus wmeiioza. Il nmemenme wmeiio3a. ['enermueckue dddexThl Merosa.
buonormueckuii  cmpicn  Mmeio3a. Cramust  GopmmpoBaHuS  (CIIEPMHUOTEHE3), CTPOCHHUE
crnepmatozonaa. Omiogorsopenue. OTIMUKS raMeT OT JIPYTUX KIIETOK.

14. I'uctonorus Kak HayKa.

3anaun rucronoruu. Omnpenenenue TkaHu. Pasgensl rucrosnoruu. MakpOCKONMUYECKHI
NEepUOJ Pa3BUTUS TUCTOJIOTMU. MUKpPOCKONMMUYECKUN NMEpUOJ pa3BUTHUs TUcTojioruu. PasBurtue
TKaHe B OHTOrEHe3e: JTambl OpTOTONUYecKod nuddepeHIUpoBKH, OIACTOMEPHOU
Qg epeHIMpoBKH, 3a4aTkoBoi auddepeHunpoBku, ructorenes. Kiaccupukamus TKaHei.
OO0mue nOPUHLHUIBI CTPYKTYPHOW oOpraHu3anuu TkaHei. Perenepamust TkaHeil. Dopmbl
pereHepanuu. YpoBHH pereHepaunu. CrocoObl pereHepanuu. DakToOpbl, pPEryIHPYIOLIHE
pereHepanmo

15. DnurenuanbHas TKaHb.

I'ucrorenes (SMUTENUU HHTOAEPMAIBHOIO, HK30€PMAIBHOIO U  ME30AEpMalIbHOIO
npoucxoxaenus). MopdodyukmonansHas kinaccudukanus dnuTenueB. [IOKpoBHBI U
KeneaucToll snuTeauu. OHOCIOMHBIN OTHOPSIHBIA SnuTenuil (MIOCKUH, KyOWYecKHid,
HWIMHIpUYecKuit). OHOCIOMHBIA MHOTOPSIHBIA MepLaTeNnbHbIA 3MUTENN. MHOrocIoMHbIN
AMUTENUHA  (MHOTOCIOMHBIM  TUIOCKMI  HEOpOTOBEBAIOLINM,  MHOTOCIOWHBIA  MIOCKUH
oporopeBatomuii). Ilepexonupiii snurenuid. JKene3ucThld HANUTENHA (THUIBI  CEKPEIUH,
MOp(}OIOrHYeCcKHe BUIBI MHOTOKJIETOYHBIX JKENe3).

16. HepBHas TkaHb.

l'ucrorenes (mpou3BOHBIE HEPBHOM TPYOKH, HEPBHOTO TPEOHS M HEHPATBHBIX TUIAKON).
Heiiporene3s y B3pociblx opranu3MoB. Murpamus HelpoOnactoB. OOmias mopdonorus
HeliponoB.  lluromoruyeckass  xapaktepuctuka Hedpona. Kmaccudukanum  HeHpoHOB
(Mmopdonorudeckas, ¢pyHKIMOHATBHASA, Onoxumudeckas). Pereneparus HeiiponoB. Heitpormms:
knaccupukanus ©  QyHKIHOHaiIbHas Mopdomorus. AcTpornus. DNeHAUMHAsS — TUIHA.
Omnuroaenapornud. Mukporius. be3aMuenmMHOBbIE 1 MUEITMHOBBIE HEPBHBIE BOJIOKHA. HepBHbBIE
okoH4YaHusl. CTpoeHHME XMMHUYECKOTO CHHAarca. MexXxaHu3M IMepedauyd HEPBHOTO HMMITYJIbca B
xuMuueckoM cuHarce. Kiaccudukamus penentopoB. PenentopHbid MOTEHITHAN, MOTCHITHAT
MOKOS ¥ IOTEHIINAJI JIEHCTBHUA.

17. MpbliieuHas TKaHb.

l'ucrorene3 (MpOW3BOAHBIE MHOTOMOB, MHUOSIUKAPAMANBHBIX IUTACTUHOK, TIAKast
MBIIIIEYHAsT TKaHb ME3CHXUMHOTO, OJIUJEPMAIBHOTO W HEUPATHLHOTO TPOUCXOXKICHUS).
OcHoBHBIE  MOP(OJIOTUYECKHME TPU3HAKK  DJIEMEHTOB  MBIMICYHBIX  TKaHe. OoOmas
XapaKTepUCTHUKa U KiIaccUUKalus MbIIedHbIX TkaHei. [lomepeuHoronocarast ckeneTHas
MBIIIIEYHAS TKaHb (CTPOCHHUE MBIIIIBI, TUCTOTEHE3, 00pa3oBaHUE M CTPOCHHE MHOCUMILIACTA,
KJIETOYHBIE OPraHOWbl MUOCHMILIACTA, CTPOCHHE MUOPUOPUIII, MEXaHU3M PaCHpPOCTPaHEHUs
BO30YXKJCHHSI B MBIIIEYHOM BOJIOKHE, MHOCATEIUIMTOIUTHI). PereHepaiius CKeleTHON



MbimeyHol TkaHu. CepaeyHas MeblieyHass TKaHb. KietouHsni coctaB. OObeauHEHUE
KapJMOMHUOIIMTOB, BCTABOYHBIE TUIACTUHKU. [ 1agkue Mplmieunsle TkaHu. ['ucrorene3. CtpoeHue
muonuTa. OCOOEHHOCTH CTPOEHUS COKPATUTENILHOTO anmapara. Pereneparusi.

18. Tkanu BHyTpeHHEH cpenpl. O0mue cBolicTBa U PyHKIIMK. Me3eHxuMma.

CoOCTBEHHO COEAMHUTENbHBIE TKAaHU. BOJIOKHHUCTBIE COCAMHUTENbHBIE TKAHU: pPbIXJIas
COCIMHUTENIbHAA TKaHb (KJIETOYHBIA cOCTaB, (PYHKIMM); IUIOTHAS COEJUHUTENbHAs TKaHb
(meodopmiuennas, opopmieHHas). CoeTUHHUTENbHbIE TKAaHU CO CIEHUAIBHBIMUA CBOMCTBAMU:
PETUKYIISIpHAS; )kKupoBas (Oemnast, Oypasi); MUTMEHTHAsI; CIIM3UCTASI.

CkeneTHbIe TKaHU: XpsILEBas TKaHb: 00pa3oBaHue, CTpoeHHe, (HYHKIMU, KITacCUPUKALIUS
(TMaNMHOBBIN XS, dMACTUUECKUN XPSIll, BOJOKHHUCTBIN XpsIN); KOCTHAS TKaHb: KJIETOUHBIH
COCTaB; MEXKKJIETOYHOE BEUIECTBO; KiaccuuKaus (peTukynopuOpo3Has; IUIaCTHHYATAS;
neHTuH). CTpoeHue 1 pocT TpyOuaToil KOCTH, HAIKOCTHUIIA. PereHeparius KOCTHON TKaHH.

Tkanu cucrembl kpoBH. ['emornos3. CoBpeMeHHass KOHLEMIMS KpoBeTBOpeHUs. OpraHbl
KpoBeTBOopeHHUs. KpoBeTBopHble TKaHu (MuenouaHas, jumdouaHas). KpoBb: spUTpOIUTHI
(ctpoeHue, GyHKIMH, CTapeHUe); TpoMOOIUTHI (0Opa3oBaHWe, akKTUBaIUsA, (YHKIUHN);
JCHUKOIMTHI (TPaHYJIOIUTHI, arpaHyjIoOLWTHI); IJa3Ma KpoBH, coctaB. Jlumda (oOpa3oBanue
M b1, coctaB TUMGBL, QYHKIUN JTUM(ATHIECKON CUCTEMBI).

Tembl cemunapckux 3auamuil:

Cemunap Ne 1. [{lutonornyeckne OCHOBBI HACIEICTBEHHOCTH.

Obmas mopdomnoruss meradasupix xpomocoM. Llentpomepa. Kuneroxop. Temnomepsr.
Kapuorun. Meronbl wuccienoBanuss kapuortumna. ['eHomHble Mytauuu. [lomumnonaus.
ABTONONUIUIONANS. AJUIONOTUIUIONANS. AHEYIIOUIUs (HYJUTUCOMHUSI, MOHOCOMUS, TPUCOMHS).
XpOMOCOMHBIE TEPECTPONKHU (Zenenus, TyIUIMKaus, THBEepCHsi, TpaHciokamus). [lonureHHbie
XPOMOCOMBI. XpOMOCOMBI THIIA «JIaMIIOBBIX 1ETOK». [IpaBuiia xpoMocom.

Cemunap Ne 2. MeXKIETOUHbIE B3aUMOJICHCTBUSL U B3aUMOJICUCTBUS KJIETOK B TKAHSX.
MeXKIeTOUHblE KOHTAKThl: TMPOCTBIE MEKKJIETOYHbIE COEAUHEHUs, IIJIOTHbIE KOHTAKTHI,
aJIr€3MOHHBIE KOHTAKTHI MEXY KJIETKaMH, TE€CMOCOMBI, HEKCYChl. B3ammoneicTBie KIETOK ¢
BHEKJIETOYHBIM MaTpPUKCOM ((OKaNbHBIE KOHTAKTHI, MOIyAecMOcOoMbl). OOIIe MNPUHITUITBI
MEXKJIETOUHOW CUTHAIM3AINN ).

Cemunap Ne 3. OcoOeHHOCTH CTpOEHHs U OMOJIOTUU PACTUTENBHOM KIETKH.

CrpoeHune KIeTOYHOU CTEHKHU Yy KJIETOK pacTeHuil. Opranuzanus u pabota po3eTOYHOIO
TEPMHHAILHOTO KOMITJIEKCa (1IeTUTF0JI03CUHTa3bI). [{uTOoCKeneT B pacTUTENBbHOM KIIETKeE.

Anmapatr [oneXXau B pacTUTENBHBIX KieTKax. llmactunmbl: cTrpoeHwe W (DYHKIIHH.
Jlenenune pacTUTENbHBIX KIETOK.

Cemunap Ne 4. MeTozbl u3ydeHus KJIETOK U TKaHEH.

Meroasl HcclieOBaHUSA XMMHYECKOM OpraHu3alMu KIETOK. MeTolbl HuCCle10BaHMs
CTPYKTYpPHOM oOpraHu3anuu KjieTok. Kpacurtenu, HCHOIb3yeMble B IIUTOJIOTHYECKUX U
TUCTOJIOTMYECKUX  HccienoBaHusXx. (CBeroBas  MuUKpockonusi.  OKpallluBaHHE  KIIETOK
(GIayopecleHTHBIMH  KpacuTelnsMu.  MMMmyHOrmcToxmMuueckoe  okpammBanue.  FISH.
®dnyopeciieHTHass MUKPOCKOIIHS. DNEKTPOHHAsT MUKPOCKOMHs. BuTanbHOe HaOII0IeHNE KIETOK.
CoBpeMeHHbBIE METO/Ibl BU3yaTU3AIMHU KJIETOK U BHYTPUKIETOYHBIX CTPYKTYP.

Temvl 1a60paAmMoOpHbIX 3AHAMUL

1. CtpoeHne COBpeMEHHOIO MUKPOCKOMA, 1 METOAbl MUKPOCKOIIMPOBAHUS.

2. Kapuotur, CTpo€HHE XPOMOCOM.

3. Muros.

4. Meiios.

5. Myranuu.

6. [Taronorust MuTO3a U MeKo3a.

7. Opranoujpl.

8. DnurenuanbHas TKaHb.

9. CoequuuTenbHasI TKaHb.

10. KocTHas u XpsieBast TKaHU.



11. Cnenmanu3upoBaHHbIE TKAHU: MBILLIECYHAS U HEPBHASL.

B1.0.26 Buoxumus

JucuuruinHa o0si3aTenbHast 11 U3yYeHHUS.

Cemectp 4, 5K3aMeH.

S3BIK peanuzanuu — pyCCKuu.

OO0w1ast TpPyA0EMKOCTh AUCLUILIMHBI COCTABISAET 5 3.€., 180 uacos, U3 KOTOPBIX

— nexnud: 32 4.;

— ceMUHapcKue 3aHiaTus: 14 4.

— nabopaTopHbie paboThI: 48 u.

TemaTu4yeckuii nian:

Tema 1. BBenenue B Onoxumuro. JKuBble CUCTEMBI, YPOBHH UX OpraHuzanuu. buoxumus
Kak Hayka. Kparkas uctopust pazButusi 6Moxumuu. JKHBbIE CHCTEMbl. YPOBHU CTPYKTYpPHOMH
opraHusanuu kuBoro. Kierka kak caMOBOCIHPOM3BOJALIMICA XUMHUYECKUN peaktop. [loToxum
BEIIECTBA, JHEPrMM M HH(OpManuu B KiIeTke. EAMHCTBO XMMMYECKOIO COCTaBa MU THIIOB
IIPEBpAIEHUH BELLIECTB B )KUBBIX cUcTeMax. bruoxumuueckas 3BOJIIOLMSL.

XUMUYECKUH ~ €OCTaB  KIIETOK. OO6umii  mmaH  cTpoeHUsT  OMOMOJIEKYIL.
HuskomonekynspHble COEIUHEHMs, BXOJALIME B COCTaB OMOMOJIEKYJI-TloJuMmepoB. Bona -
YHUBEpCalbHas CpeAa JUisl XUMUYECKUX MTPEBPALLCHUI B JKUBBIX CUCTEMAX.

Tema 2. [lpuponusie amuHOKUCHOTHL. [lentunnas cBs3b. [lentunbr u Oenku. YpOBHH
CTpYKTypHOM  opranuzanuu  OenkoB. Ilpupogusie amuuokuciorsl (AK).  Cnoco6bl
knaccudukanuu AK. Monmszanus AK. Baxueiimme n Hezamenumbie AK. [lepBudHas cTpykTypa
HENTUOB U OENKOB.

IIpupoma nentuaHOW  cBA3WM. HoMeHknarypa NenTuaoB W MOJUIENTHIOB.
"KoHcepBaTuBHBIE" ¥ TOMOJIOIHUYHBIE MIOCJIE0BATEIIbHOCTH AMUHOKHUCIIOT B O€Kax.

YPOBHU CTPYKTYpHOM oOpraHu3ainuu OenkoB (IepBUYHAs, BTOpUYHAs, TPETHYHAs,
YeTBEPTUYHAS M HAJAMOJIEKYJISIPHBIE CTPYKTYpBI). YHOpsaoueHHas (o-COupayb, B-cioun) U
HEYIOopsAJI0YeHHbIe CTPYKTYpbl. KoHdopmanmoHnHas cTaOMIBHOCTh W TMOJBUKHOCTH OelKa.
CaepTbiBaHMEe U cOOpKa OENKOB.

Oynkuuu U Ouosormyeckass poib  OenkoB.  BsaumopeiictBue — GenkoB U
HU3KOMOJIEKYIISIPHBIX JTUraHa0B. CiiokHble 6eIKu. MeTo bl BBIIENEHHS U OUUCTKH OENIKOB.

Tema 3. benku — Ononornueckue Karaau3atopbl. OCHOBBI (DEPMEHTATHBHOTO KaTalln3a.
OO6ume npezacraBieHuss o Karanuze. OU3NYECKHI CMBICT KOHCTAHThI CKOPOCTH XMMHUYECKOH
peakuuu (PHepreTUyecKas auarpamma peakiiu, MepexoJHOE COCTOSIHUE, SHEPTUsl aKTHUBALIUN).
Knaccugukarus karanuTHYeCKUX MEXaHU3MOB (001l 1 cnenuduyeckuii KHCIOTHO-OCHOBHOM
KaTajiu3, KOBAJEHTHBIM KaTalu3, MPOMEXYTOUHblE coenuHeHus). benku - Ouonoruueckue
Katann3aropsl. CTanMoHapHOE MPUOIIKEHHE MPU PACCMOTPEHUH (PEPMEHTATUBHBIX pPEaKIUi.
VYpasaenne Muxasnuca-bpurrca-Xonneina. ['padpuyeckue Metonpl aHain3a (HepMEHTATUBHBIX
peakuuii. @Pu3nuyeckuii CMBICI  KOHCTaHTBl Mwuxasmuca. MakcuManbHblE  CKOPOCTH
(bepMEeHTAaTUBHBIX peakiui. AKTUBHOCTb M uuciaa 000poToB (epmeHTOB. CHerupUUHOCTD
depmenTaTuBHOrOo KaTtanmuza. MHrubutopsl U aktuBatopbl (epmeHToB. OOpaTUMOCTh
depmenTaTuBHOrO Karaiusza. Kodakropsl. Perynupyemocts (pepmeHTaTHBHOTO Karanuza. M3o-
U aJUIOCTEPUUYECKOE  CBS3bIBAHWE  JIMTAHJOB-PETYISATOPOB  C  OEIKOM-(EepMEHTOM.
KoonepaTtusHusie 3¢ (eKThl B pepMEHTATUBHOM KaTallu3e.

W3odpepmentsl.  MexayHaponnas — kinaccudukanus — ¢epmentoB.  Karanuz u
MIPOHUIIAEMOCTh MeMOpaH. XUMUYECKHe MEXaHU3Mbl (PEPMEHTATUBHOTO KaTajiu3a (CepHHOBbBIE
poTeasbl, MUPHUIOKCATIEBBIH KaTanu3, KapOoaHruapasza u Ap.). Crnenuduueckas JTOoKalIu3alus
(hepMEHTOB B KIIETKE.

Tema 4. [TpuponHble yrieBoasl U UX MPOU3BOAHBIE. MOHO-, OJIUTO- ¥ NOJMCaXapHUabl, UX
CTpOEHHE U OHMOJOrM4Yeckoe 3HadyeHue, HOMEHKIarypa. IlpupoaHble yriaeBoasl M HX
Ipou3BOJAHBIE. MoOHOCaxapuabl, HX XUMHUYECKHE cBOMCTBA. CTepeoXMMus U H30Mepus
yrneBonoB. Omurocaxapuzbl, OHOJOIMYECKOE€ U TPAKTUYECKOE 3HAYEHUE JUCaXapHJIOB.



[Tonmucaxapuasl. XHMMHUYECKOE CTPOGHHE M YPOBHM  OpraHM3allMM  IOJMCAaXapHJoB,
[JIMKONIPOTEMHOB,  cynbdononucaxapuaoB. HMx  Ouonornueckue  gynkuuu.l'omo- u
rereponoiarcaxapuibl. XUMHUYECKOE CTPOCHME KpaxMmalla, IJIMKOI€Ha, LEJUII0JI03bl, XUTHHA,
NENTUIOTIMKAHA. [ IMKO3aMHMHOIVIMKAHbl.  ['mamypoHoBass  KHMCIIOTa. | JIMKOKOHBIOTATBHI.
[Ipoteornukansl. ['nukomunuael. IlepBuunasi, BTOpHuYHas U Ooyiee BBICOKHE YPOBHU
OpraHHU3aIiy MOJIMCAXapUI0B, INIUKOIIPOTEUHOB, CYNb(ononrucaxapuiaos.

Tema 5. Ctpoenne u (yHKIMU HYKJIEMHOBBIX KHCIOT. [lypuHOBBIE M MUPUMHUANHOBBIE
ocHoBanus. Hykneozuabl W HykJIeoTuapl. AT® u I'T® kak sHEPreTUYECKUE MOJICKYIIbI.
[uknnueckne HyKiaeoTHabl. CUrHaibHas (QYHKIHUS IMUKINYECKUX HYKICO3HIMOHO(OC(HATOB.
Hyxnennossie kucinotel. KommiemenTapusie napsl HykiaeoTuaoB. [Ipasuna Yapradda. B-

ctpykrypa JIHK (znBoiiHas cnupans Yorcona-Kpuka). Cynepcnupanuzanus JIHK.
I'ucTonsl u crpoenue xpomatuHa. Jlenarypauus u penarypauus JJHK. Metoasl ycraHoBieHus
NEPBUYHBIX I10CJIEIOBATEIbHOCTEN HYKJIEOTH/IOB B HYKJIEHMHOBBIX KHCIIOTaX: CEKBEHUPOBAaHUE
no Conrepy, Makcamy-I'unbepry, nupocekBeHupoBanue. lcnoab30BaHHE HYKICOTHUIHBIX
NOCJIE0BATENbHOCTEN /111 U3yUEHUS IBOJIIOLIUN OPIaHU3MOB.

Paznuunsie tTunel PHK. Karanutuueckas ¢ynkuus PHK. PuGosumbl. I'nnotesa PHK-
Mupa.

Tema 6. LlenTpanbHas qormMa MosieKyJsipHoOi 6uonoruu. [Iporeccsl MaTpuuHOTO CUHTE3a
JKUBBIX OPraHU3MOB: pEIUIMKAlMs, TPAaHCKPUILMSA, TPaHCIALUSA. YHHUBEpCalbHbIE U
CHelHallbHbIe yTH Mepeaayu reHeTuueckoil napopmaruu. LlenTpanbHas JorMa MOJIEKYISPHOM
Ouonoruu.

Pennmukanus JTHK: 6uonoruueckoe 3HaueHue, stamnsl, (GepMEHTHI.

Tpanckpunuus. I'eHeTHYECKHI KOJX — OTKPBITHE, CBOMCTBA, BBIPOXKIAEHHOCTb. 1e€0opHs
omepoHa. JTambl TpaHckpunuuu, ¢epmenTsl u OenkoBbie ¢akTopsl. JIHK-3aBucumbie PHK-
nonuMmepassl. [locrrpanckpunimonnsie uamenenuss PHK, crinakicusr.

Tpancnsanus. Oco6eHHOCTH TPAHCISILMN Y IPOKAPUOT U SYKapHOT. MeXaHU3MBbl, CTa UM
cuHTe3a Oenka, pakTopbl TpaHcaauuu. [locTTpaHcasIMOHHbIE TpEBpallieHus! OEIKOB.

Tema 7. MetaGonu3zM. OcHOBBI OmosHepreTuku kieTku. KataGomusm u aHaOOIU3M.
Knaccudukanust TunoB meradonusma. Llentpansubie mytn oOMena. KitoueBbie MeTaOOIUTHI —
nupysar,  auetun-KoA. — MeraGonuueckass — clenuaiu3anys  OTAEIbHBIX  OPraHoOB.
KomnapTMmeHTaus HEKOTOPBIX OCHOBHBIX OMOXMMHUYeckux myTeil. OOiue nyTtu katadoin3ma u
OMOJIOTNYECKOE OKUCIICHHE.

N3menenne cBOOOAHON PHEPrMM M paBHOBECHE OOpaTHUMbIX peakuuid. ComnpsKeHHbIE
peakuuu. @DepMEeHTHI-TUra3bl B KauyeCTBE YCTPOMCTB, OOECHEUMBAIOLINX COIpPSDKEHUE.
CoenvHeHHs C BBICOKMM MOTeHIManoM repeHoca rpynn. Konuenuus ¢ocopuiibHOro
noreHiuana. AT® - yHuBepcaabHBIF UCTOUHUK SHEPrHMU B OMOJIOTHMUYECKUX cuctemax. [Ipyrue
"Oorarble sHeprueill" coeauHeHus (mupodocdar, kpeatuHpocdar, dochoeHoNTUPYBAT,
aIMITHOAPUPHI, armigocdaTsl). PerynupoBanue ¢bochopunbHOTO MOTEHLUAA.
Kpeatunkuna3zHass W ajeHWIaTKWHa3Has peakuud. Hykieosun MoHo-, nu- u Tpudocdar
KWHA3HBIe peakuuu. OHepreTuuyeckas 3()(EeKTHBHOCTh COMNpPsDKEHHBIX peakuuid. TeruioBble
3¢ dekThl OMOXUMUYECKUX TMPEBpAIlEHUN M TePMOpPEryisnus. AKTUBHBII TPAHCHIOPT BEIIECTB
yepe3 Ounonorunueckue memopansl. Tpancrnoptasie AT®a3bl.

TepmunanbHoe oxucinenune. KodpepMeHTbl — YYaCTHUKH OKHUCIIUTEIbHBIX peakuui
(NAD+/NADH; NADP+/NADPH; yOouxuHOH/yOUXHUHOI). DIEKTPOH-TpaHC(HEpa3Hble pPeaKkluu
U TIOHSATHE O JbIXaTeNbHbIX IemnsX. CTpyKTypa MHUTOXOHIPUNA M JIOKaJIW3alysg KOMIIOHEHTOB
JBIXaTEJIbHOM LleNM MIIEKONUTarommXx. llepeHoc BOCCTAaHOBUTEIBHBIX OSKBHUBAJIEHTOB YEpE3
MeMOpaHy MutoxoHapuil. TpancruaporenasHas peakuus./[pixaTenpHas 1ensb - npeoOpa3zoBaTelb
SHepruM (Teopus AnekTpoxumudeckoro compsikeHus [1. Mutuena). O6patumas H+-AT®a3a -
TJIaBHOE YCTPOMCTBO 1isi cuHTe3a AT® B a9poOHBIX KIETKaX.

Tema 8. Merabonusm caxapoB. Cxema TOJIHOTO OKHCICHHS TIIOKO3bl. [ NMKOIM3 —
LHEHTpaJbHBIA MyTh KaTaOoin3Mma TJIIOKO3bl. JIBe craaum rimkonu3a. IlocnemoBarenbHOCTH
peakuuii IIMKoiM3a. BKIIOYeHHME TIeKCOo3 M IIEHTO3 B IJIMKOJIMTUYECKUH  paclam.



MO0YHOKHCIIOE U CIUPTOBOE OpoXKeHHe. XapaKTePUCTUKA OTACTbHBIX (PEPMEHTOB IIIMKOIH3A.
PerynupoBanue riavkosnusa. DHEpreTH4eckoe 3HaueHUe aHa’pOOHOTo U a’3pOOHOI0 INIMKOJIN3A.
®ochoponn3 ramkoreHa. I'maponu3  kpaxmana. [TuKomuTHUECKas — OKCHUAOPETYKIIHS.
Perynaropasie mexanu3mbl ¢dochoponusa riaukoreHa U HochodpyKTOKMHAZHON pEaKInu.
O6parumocTsb riaukonu3a u riokoHeorenes. Hukn Kopu.

I'moxoneorene3. CuHre3 riukoreHa (riavkoreHes). CTeXMOMETPUYECKHUE YpaBHEHHUS
CHUHTE3a TJIIOKO3bl U TJIMKOI€Ha W3 MOJIOYHOM KucaoThl. CoJep’kaHuE TJIIOKO3bl, JIaKTaTa U
nypyBaTa B KPOBU KakK (PU3UOJOTMUECKUI T0Ka3aTelb.

Tema 9. Pacnaxg nu-, TpukapOOHOBBIX KHCIOT. OKHUCIUTENBHOE JeKapOOKCHIMPOBAHUE
nupysara. Auetuin-CoA - yHUBepCalbHbIM MHTEpMEIUaT pacnazia KUpoB, YIJIEBOAOB U OEIKOB.
[Tyt oOpazoBaHMs MIABEIEBO-YKCYCHOW KHUCIOTHI. LMK 1H-, TPUKapOOHOBBIX KUCIIOT (IIHKII
Kpeb6ca). Crexmomerpuueckoe ypaBHeHHE pacnaga mnupyBara no CO2. DHepreTudeckas u
rutactTruueckas pyHkuuu nukia Kpeocea.

Tema 10. OOMeH aMUHOKHCIOT M JIPYIHMX a30THCTBIX COCIUHEHUN. BHEKIeTOYHBIN
(muieBapuTenpHblii) npoteonuns. IlepeamunupoBanue. JlekapOOKCHIMPOBAHUE aMUHOKHUCIIOT.
OxucauTeNnbHOE 1€3aMUHMPOBAaHUE AMMHOKHUCIOT. 0-KeTOKMCIOTBI - MpONYyKTHl pacmazna
aMUHOKHUCJIOT. JleTokcukanust aMMmuaka. AMMOHHOTENMsS, ypeoTenus U ypukorenus. CuHTes
MOYEBMHBI B  KauecTBE KOHEYHOTO TMpOJYyKTa OOMEHa  a30THCTBIX  COEIMHEHHH.
CrexnomMeTpuuecKie ypaBHEHHs 00pa30BaHUsI MOYECBUHBI.

Tema 11. JIunugsl. CTpoeHHe U HOMEHKJIATYpa JMIUIOB, X OHOJIOTHYEeCKHe (QYHKLUH.
CpoiictBa numuaoB. OCHOBHBIE IPEJCTABICHUS O CTPOCHUU OWJIOTMYECKHX MEMOpaH M HX
(GYHKUUAX, POJIU AJIS )KU3HEACATEIbHOCTU KIETKH.

Tema 12. Butamunbl 1 BUTaMHUHOIIOA00HBIE BellecTBa. Knaccudukaius, HOMEHKIATypa,
CTPYKTYypa, CBOMCTBA, pacnpocTpaHEHUE B npupoje. buonmorndyeckas ponb. BuraMuHbBI TpymnIib
A. Butamunsl rpynnst JI. Butramunsl rpynnel E. Butamusst rpynnst K. Butamun F. Buramun
B1. Butamun B2. Butamun B3 (mantotenoBas kucnota). Buramun BS (HUKOTHHOBas KHCIIOTA).
Butamun B6. Butamun B12. ®onueBas kucnora. Butamun C. [lapaamuHoOeH30HasT KUCIOTA.
Burtamun PP. buotus.

Temvl u kpamxoe cooepiicanie CeMUHAPCKUX 3AHAMUU OUCYUNTTUHDL

Tema 1. Cemunap «®ynkiun 6enkoB. CrnoxxHble 6eaku» (2 4).

Bonpocer s o6cyxxnenus: @yHkuuu U Ouosiorndeckast posib 0enkoB. I o0ynspHbIe U
¢ubOpmiIsipHble  O€NKU: CBSI3b CTPYKTYphl ¢ (GyHKUusAMH. B3aumopelictBue OelkoB u
HU3KOMOJIEKYJISIpHBIX ~ JuranfoB. Cnoxsble Oenku (QpochonpoTenapl, HYKIEONPOTEUIDI,
XPOMOIIPOTENIbI, METAIIONPOTEU 1], TITMKONPOTENbI, TPOTEOTIMKAHbl). METObI BBIIECIEHUS U
OUHMCTKHU CIOXHBIX OEIKOB.

Tema 2. LlenTpanbHast forma MoJieKyJsipHoit Ouosorun. IIporeccel MaTpUYHOTO CUHTE3A:!
peruukarus JJHK, Tpanckpunuus, Tpancusiuus (4 u).

Bomnpocs! 1 o0cyxaenus: LlenTpanpHast 1orma MOJEKyIsipHOM OHOJIOTHH.

Permukanus JIHK: 6uonornueckoe 3HaueHue, 3tamnsl, (GepMEHTHI.

Tpanckpunuus. I'eHeTHYECKHI KOX — OTKPBITHE, CBOMCTBA, BBIPOXKICHHOCTb. Teopus
ornepoHa. JTamnbl TpaHCKpunuuu, ¢pepMmeHTsl u OenkoBble ¢akTopsl. JIHK-3aBucumsie PHK-
nonuMmepassl. [loctrpanckpununonnsie n3menenus PHK, crutalicunr.

Tpancnsus. OcoOeHHOCTH TPAHCISIIUY Y IPOKAPHOT U DYKapHOoT. MexaHU3Mbl, CTaIuu
cuHTe3a Oenka, (pakTopsl TpaHcsuuu. [locTTpaHCasIIMOHHbBIE TPEBpAIIEHUs OEIKOB.

Tema 3. Cemunap «®ochoponus riukorena. ['maponus kpaxmana. OOpaTUMOCTh
rIMKonu3a u riatokoHeoredes. Lukm Kopuy (2 ).

Bompocer  ans obcyxnenus:  ®ocdoponus ramkoreHa. [maponus  kpaxmadna.
['mukonuTHYecKass OKCUAOPEAyKUuUs. PerynsTopHble MexaHH3Mbl (ocdoposnza TIUKOreHa U
dbochodpykToknHazHOU peakiuu. OOpaTUMOCTh TIWKOIU3a U TrokoHeorenes. [lukn Kopu.

I'mokoneorene3. Cunre3 riukoreHa (riamukorenes). CTEXHOMETPUYECKHE YPAaBHEHUS
CHUHTE3a TIIIOKO3bl M TIMKOT€HAa W3 MOJIOYHOM KHCIOThL. ConepikaHue IJIIOKO3bI, JIAKTaTa U
nupyBarTa B KPOBU KakK (PU3MOJIOTHUECKUI TOKa3aTeNb.



Tema 4. Cemunap «Pacnmax pau-, TpUKapOOHOBBIX KHCIOT. OKHCIUTEIHHOE
JnekapOoKcuaupoBanue nupysara. [{uki qu-, TpukapOoHOBBIX KHCIOT (MK Kpebdea)» (2 u).

Bompocser anst o6cyxkaenusi: OKUCIUTENBHOE IEKapOOKCUINPOBAHNE MUPYyBaTa. AIETHI-
CoA - yHuBepcaJabHBI HHTEPMEANUAT paciaia KUpoB, YriieBoAoB U OenkoB. [lytu oOpa3zoBaHus
[IaBEJIEBO-YKCYCHOM KHCIOTBL. [lukn 1u-, TpukapOoHOBBIX KucioT (mukin Kpebca).
CrexuomMeTrpuueckoe ypaBHeHue pacrnaga nupysara 1o CO2. DHepreTuyeckas U IUIacTUYECKast
¢ynkuum nukia Kpebea.

Tema 5. Cemunap «OOMEH aMHHOKHCIOT M JPYrdX a30TUCTBIX COCJAMHCHHH.
[lepeamunupoBanue. [lekapOokcunupoBaHue aMMHOKUCIOT. OKUCIUTENIBHOE 1€3aMUHUPOBAHUE
aMUHOKHCIIOT. OpHUTHHOBBIN UKD (2 ).

Bompocer  jgnst oOcyxneHus: BHekIeTOUHBIM  (MHINEBAPUTEIBHBINA)  MPOTEOJIN3.
[TepeamunupoBanue. [lexkapbokcunupoBanue aMUHOKUCIOT. OKUCITUTENBHOE Je3aMUHUPOBAHUE
AMUHOKHUCIIOT. 0-KeToKHCI0Thl - MpOoAyKThI pacriaja aMUHOKHUCIOT. JleTokcukanus aMMuaka.
AMMOHMOTENNS, ypeoTenus U ypukoTenus. CHHTE3 MOYEBHHBI B KAU€CTBE KOHEYHOTO MPOJYKTa
o0MeHa a30TUCThIX coenHeHU. CTEXHMOMETPUUECKIE YPaBHEHUsI 00pa30BaHUSI MOUYEBUHBI.

Tema 6. Cemunap «Jlunuapl. O6MeH nunuaoB. OKUCIUTENBHBIN pacnaj >KUPHBIX KUCIOT
(B-oxuciienue») (2 ).

Bonpocer mis o6cyxaenusi: CTpoeHHe M HOMEHKIATypa JIMIUIOB, UX OHWOJIOTHYecKHe
¢ynkuuu. CpoiicTBa munuaoB. OCHOBHBIE MPEACTABICHUS O CTPOCHUH OMIOIMYECKHX MEeMOpaH
U UX QYHKIUAX, POIU TS )KU3HEICATEIbHOCTH KIETKH.

Tembl u Kpamkoe codepircanue 1a00PAMOPHLIX 3aAHAMUU OUCYUNTIUHB]

JlaGopaTopHas pabora 1 (4 wyaca). «BBogHoe 3aHsThe». [IpaBmiia Ge30macHOCTH TpHU
pabore B Omoxmummueckoir maboparopuu. OOOpyZOBaHWE W TOCyda Ui OMOXMMHYECKUX
uccienopanuii. KoHleHTpanuu pacTtBopoM (MoJispHasi, HOpMallbHasi, MPOIIEHTHas). Pemienue
CUTYallMOHHBIX 33/1a4 Ha IPUTOTOBJIEHUE PACTBOPOB BEIIECTB C 3aJJaHHOW KOHLEHTpaLUEH.

JIaGoparopHas pabota 2 (4 yaca). «Ilonydyenue pactBopoB Oenka. L[BeTHbIe peakiuu Ha
aMUHOKHUCIJIOTHI U Oenku». B Xoxe BBOAHON yacTH OOCYXKIArOTCS CTPOEHUE U KiaccU(pUKaIUs
aMHHOKHUCIIOT, NpUpoJa MEenTHIHOW CBs3u. Pabora BKJIIOYAeT NPHUTOTOBIEHHUE PAcTBOPOB
PacCTUTENBHOTO U >KUBOTHOTO Oeinka. [locTaHOBKY IIBETHBIX peakLuii: OMypeTOBOW peakiuu is
OlpesieieHus] TeNTUIHBIX CBs3ed, KCAHTONPOTEMHOBOM peakiuu Ha OeJlKH, cojaeprKaline
apoMaTHYECKHE aMUHOKHUCIIOTBI, peakuuu AJaMKeBU4Ya Ha TpunTtodaH, peakuus Ha
cepycoepIKaliie aMUHOKNCIIOTHI.

JlabopaTtopHas pabota 3 (4 yaca). «XpomMarorpaguaeckoe ornpeaeieHne aMUHOKUCITIOTY.

B xone BBOJHON 4yacTu 0OCYXIAIOTCS CTPOGHUE M KIACCU(PHUKALMS aMUHOKHCIIOT, CYTh
XpoMaTorpauueckux MeETOJ0OB U MpUMEHEHHe Xpomarorpaduu [uid HAECHTU(DUKALUU
AMUHOKHCIIOT.

[IpakTnueckass yactb 3aHATHS BKiIoudaeT (1) mpuUrotoBieHHEe Xpomarorpaduyeckoi
Kamepbl, (2) HaHeceHHME Ha XpoMmaTorpapuueckyro Oymary HCCIeAyeMbIX pacTBOPOB
AMUHOKHUCJIIOT ¥ MapKepHbIX  (M3BECTHBIX)  aMHHOKHCIOT, (3)  pasneneHue B
Xpomarorpaduyeckoif kaMmepe C HCHOJb30BaHHWEM pactBoputens, (4) ompenenenue Rf s
KaKI0M aMHUHOKHCIIOTEI.

B pesynprare paboThl JOMKHBI OBITH WACHTHU(PHUIMPOBAHBI AMHUHOKUCIOTHI B
HCCIIETYEMOM CMECH.

Jlaboparopnass pabora 4 (4 wuaca). IlpakTuuyeckoe 3aHATHE NPOBOJIUTCS B BHJE
nabopaTopHoit paboThl «KoimuecTBEHHOE OIpeAesieHne COAEpKaHus Oellka Mo OMypeToBOM
peaKIum.

B xozxe BBomHOI "yacTu 0OCyXkaaercss MpUpoAa MENTUIHOW CBSI3U, CTPOECHUE MENTHIOB,
CYTh KaUeCTBEHHBIX M KOJIMYECTBEHHBIX PEAKIMH Ha pa3In4yHble COCJUHEHUS U OCOOEHHOCTH
OMypeTOBOI peaKIuu I ONpeIesieHNs OEIKOB 1 TENTHIOB.

[TpakTudeckast 4acTh 3aHATUS BKIIOYAeT (1) mpUroToBiIeHHe KaTMOPOBOYHBIX PACTBOPOB
Oenka (OBIYBETO CHIBOPOTOYHOTO AThOYMHHA) C M3BECTHOW KOHIIGHTpAIlMEH W HCCIICTYyeMBIX
pactBopoM Oenka KypuHOro sima, (2) mTOCTaHOBKY OuyperoBoi  peakuuu, (3)



(OTORIIEKTPOKOIOpUMETPHIO, (4) TMOCTpOeHHE KaTMOPOBOYHON KpuBOH, (5) ompeneneHue
coJiepkaHus Oellka B HCCIEelyeMbIX PACTBOPOB C IMTOMOIIBIO0 KaTMOPOBOUHOM KPUBOM.

B pesynbTare 3aHATHS TOHKHO OBITH OMPEAETICHO KOJTUYECTBEHHOE CO/IePIKaHUE YUCTOTO
Oenka 1 mMi1 6esika KypHHOTO sTiIIa.

JlaboparopHass pabora 5 (4 wuaca). [IpakTudeckoe 3aHATHE TPOBOAHUTCS B BHUJC
nabopaTopHoii paboThl «CBoiicTBa OenkoB. Peaknmm ocaxkaenus OenkoB». B xoxe BBOmHOU
9acTU OO0CYKIAOTCS YPOBHU CTPYKTYPHOU OpPTaHU3AIMH OCIKOB, CIOKHBIC OCITKH, (PU3NISCKUE
CBOIiCTBa OEJIKOB.

[IpakThdeckass 4acTh 3aHATHS BKIIOYAeT, BO-MEpBBIX: (1) ocaxkiaeHue OENKOB IMOJ
JeICTBHEM TeMIlepaTyphl NPU pa3HbIX 3HadeHHsX pH u B mpuCyTCTBUM cojieil, (2) ocaxaeHue
OETIKOB COJISIMHU TSDKEINBIX METAJIOB; KOHLIEHTPUPOBAHHBIMH MUHEPAIBHBIMUA M OPraHUYECKUMHU
KHCJIOTaMH, OPTaHWYECKUMHU pacTBOpUTENSIMH, (3) BblcaiMBaHHE OCNKOB i pa3AelieHus
6enkoBbIX (ppakimii. [IpakTHdeckas 4acTh 3aHATHS BKIIOYAET, BO-BTOPBIX: KUCIOTHBIA THIPOIIN3
CIIOXKHBIX OENKOB-HYKJIICOIPOTEMHOB, IOCTAHOBKY KA4YE€CTBEHHBIX pEaKIHUid Ha OTKPBITHE
COCTaBHBIX 4YacTed HYKJICONPOTEHHOB (OMypeTOoBas peaklMs Ha IOJMIIENTU/bI, cepeOpsHas
npoba Ha MypHHOBBIE OCHOBAHUs, MOJINO1eHOBas pobda Ha GOCcHOPHYIO KUCIIOTY).

JlaboparopHast pabora 6 (4 gaca). «OmnpeneneHue M30ESKTPHUICSCKONH TOUKU OelKa» u
«Ormnpenenenue akTUBHOCTHU Kartaja3sl o baxy u Onapuny».

B xozme BBOHO# yacTh 00CYXIal0TCs CBOMCTBAa OEIKOB, OEJIKOBas mpupoaa (GpepMeHTOB
Y OCHOBBI (DEpMEHTATUBHBIX PEAKIIUi B KIIETKE.

[IpakTuueckast yacTh 3aHSATHS BKJIIOYAET, BO-IIEPBBIX: OINPEAEICHUE HU303IEKTPUUYECKON
TOYKH U PacTBOpa >KeJIaTHHA U, BO-BTOPBIX, OMpE/e/IeHNEe KaTalla3HONH aKTUBHOCTHU B JIHCTHSIX
pacTeHM 110 KOJIMYECTBY Pa3JIOKEHHOM NEpEKUCH BOIOPOA.

JlaboparopHas pabota 7 (4 uaca). «KauecTBeHHBIC peakIK Ha caxapa». B xone BBogHOMI
gacTu 00CYX/IaeTcsl MPUPOa MOHO- M OJIMTOCAXapPHUIOB, X KiIacCH(UKAIUs U HOMEHKIATYypa.
[TpakTideckass 4acTh 3aHSATUS BKJIIOYAET IMOCTAHOBKY cleAyroummx peakmnwit: (1) peaxiuu
BOCCTAHOBJIEHHMSI METHJICHOBOM CHHU peAylUpyIOLIUMHU caxapaMu, (2) peakuuu Momuma Ha
caxapa, (3) peakiuu QemIrHra Ha BOCCTAHABJIMBAIOIINE caxapa ¢ MOHO- U Aucaxapuiaamiu, (4)
KaueCTBEHHON PEaKIM1 Ha aCKOPOMHOBYIO KHCIIOTY.

JlaboparopHass pabora 8 (4 wuyaca). «KomuuecTBeHHOE ompeaeneHrue acKopOWHOBOMA
KHUCIIOTBI».

B xoze BBOAHOI uyacTu 0OCYX/alOTCsl MPOU3BOJHBIE CaxapoB, aCKOPOMHOBAs KHCIOTa
KaK MpPOM3BOJHAsI reKco3 U e€ XMMHYecKHe cBoMcTBa. KpoMe TOro, cTyAeHTbI 3HAKOMSTCS C
TUTPUMETPUUECKUM METOJIOM ISl KOJIMYECTBEHHOTO ONPEETICHHS Pa3INYHbIX BEIIECTB.

[IpakTnueckast yacThb 3aHATHS BKJIO4YaeT: (1) MOATOTOBKY pacTUTENBHOIO Marepuaia K
aHanmu3y, (2) tuTpoBaHue 2,6-guxinopdenonuHnodperonom, (3) pacuer KoJIMYeCTBa
aCKOpOMHOBOW KHMCIIOTHI B pa3HbIX BUJAX PACTUTEIbLHOrO MaTepuana (B Mrbo).

JlaboparopHasi pabora 9 (4 uaca). «KauecTBeHHBIC peakllMd Ha BUTaAaMUHBI». B Xxoxe
BBOJTHOM 4YacTH OOCYXHArOTCA KiaccHU(UKAIMsa, HOMEHKIATypa M XHUMHUYECKas MpUpoJa
BUTAaMUHOB, X OHojorudeckue GpyHkuuu B kietke. [IpakTudeckas 4acTh BKIIOYAET TOCTAHOBKY
cienyromux peakiuil: (1) kauecTBeHHbIE peakMu Ha BUTaMUH A; (2) KaueCTBEHHBIE peakluu
Ha BuTamuH D; (3) KadecTBeHHbIe peakiuu Ha BUTAaMUH E ¢ a30THOI KHCIOTON W XJIOPHBIM
xene3oMm; (4) KauectBennas peakius Ha Butamuabl B2, BS, B6.

Jlaboparopnast pabora 10 (4 waca). «DPU3NKO-XUMHUECKHE CBOWCTBA >KHUPOB.
Owmbuienuey. JlabopaTopHoe 3aHATHE NpENIoJiaraeT BBIMOJIHEHHE cieayrmux pabdor: (1)
[Tomyuenue xwunkoro Mpina; (2) BeicanuBanue Mblia, MOdy4eHHEe HEpACTBOPUMBIX MbLT Ca u Pb;
(3) BeicanuBanue Mbuia; (4) PaznoskeHne Mpljia MUHEPATbHBIMUA KUCIIOTAMHU.

JlaboparopHast paborta 11 (4 gaca). «®U3UKO-XUMUYECKUE CBOMCTBA KUPOB. KOHCTAHTHI
JUISL XapaKTepUCTHKU KadyecTBa KHUPOB». BBoJHAs yacTh BKJIIOYAeT OOCYKIEHHUE KOHCTAHT
KHUPOB: KHCOTHOTO YHCIIA, YHCIA OMBUICHHS, d3(UPHOTO YMCIIA, HOAHOTO YHCIa, TEPEKUCHOTO
yhcia. B Xoae mpakThueckoil 4acTH BBIMOJIHAIOTCS JaOOpaTOpHBbIE PabOTHI MO OMPEIENICHUIO



WOMHOTO 4YHUClIa, YHUCIIa OMBUIECHUS , KHUCIOTHOTO M TMEPEKUCHOrO YHCeNl IS Pa3IuyHbIX
pacTUTEIbHBIX Maced.

JlaboparopHast pabota 12. (4 gyaca) «DnekTpodope3 HyKICHHOBBIX KHUCIOT B arapo3HOM
reney.

B xone BBOIHOM 4acTu OOCYXAArOTCSl CTPOEHUE M YPOBHU CTPYKTYPHOW OpraHM3alUH
HYKJIGMHOBBIX KHCJIOT, UX (GYHKIMH B KieTke. Takke paccMaTpuBarOTCS OOIIME MPUHIIMIIBI
ANIEKTPOPOPETUIECKOTO pa3zielieHuss Moyiekyn. [lpaktuyeckass 4acth 3aHsATUs BKitodaeT: (1)
npurotosieHue 1% araposnoro reis, (2) Hanecenue oopasnos [1LP-pparmentoB JJHK »xuBbix
opranu3MoB (OakTepuii, apxeid, rpu6oB), (3) pa3aeneHue GpparMeHTOB B JICKTPUUECKOM IOJIE,
(4) BU3yanu3aluio U onpezesieHue pazmMepa pparMeHTOB C UCIOJIb30BaHUEM CTaHAPTOB JAJIUHBI.

b1.0.27 ®uznyeckasa M KOJJIOMIHASA XUMUSA

JucuunnuHa o6s3aTeNnbHas Ui U3y4eHHsl.

Cewmectp 4, 3a4erT.

S3bIK peanu3alnum — pyCcCKHUil.

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABISICT 2 3.€., 72 9acoB, U3 KOTOPBIX

— nexumu: 20 u.;

— mabopaTtopHbie paboTsl: 20 u.

B TOM YHCJIe TpaKTHUecKas nmoaroroska: 20 u.

TemaTruueckui nJian:

Tema 1. Xumuueckas TepMoAMHAMUKa U paBHOBecHe. [Ipeamer u meroanl Gu3nuecKoi
xumud. TepmonuHamuyeckue 3akoHbl. TeruoTta, pa®ota, SHEprus, (QYHKIUS COCTOSHHUSA,
cucTteMa U BHeUHss cpena. IlepBhlil 3aK0OH TEpMOJMHAMUKH, €r0 MpUMEHeHHe. 3akoH ['ecca u
cieactBus w3 Hero. TeruoéMmkocTh. 3akoH Kupxroda. Bropoll 3akoH TepMOIWHAMHKH.
DHTpomuUs, pacueT U3MEHEHHUS SHTPOIUU Ul pa3HbIX mpoueccoB. JHeprus ['ub0ca u sHeprus
I'efimronpua. Kputepun HampaBieHHOCTH Ipolecca. TpeTuil 3aKkoH TepMOJAMHaMUKH. Pacuér
abCoMOTHOTO 3HadyeHus HSHTponuu. [loHATHE O XUMHMUYECKOM TNOTeHIHane. XHUMHYECKOe
paBHoBecue: 3JIM. Pacuér xumuyeckux paBHOBecuil. M30TepmMa XUMHYECKON pPEaKIUH.
YpaBHeHUs M300apbl U U30XOpbl XMMHUYecKoi peakuuu. KoHcTaHTa paBHOBeCHs TeTepOreHHON
peakuum.

Tema 2. da3oBoe paBHOBecHe. OITHOKOMIIOHEHTHBIE CHUCTEMBL. Da30Bble NMEPEXOJbI
nepBoro poja. YpasaHenue Knaneipona—Kmaysuyca. [1pasuio ¢a3 ['m60ca u ero 3nauenue.

Tema 3. Teopust pactBopoB. OO1ias xapakTepucTHKa pacTBOpoB. CrocoObI BhIpayKEHUS
coctaBa pactBopoB. 3akoH Payms. Kpuockonus. D0ymnunockonusi. Ocmoc. 3akonsl KoHoBasiosa.
[leperonka u pexktudukanusa. BzaumHOo HepacTBopuMble KuAkocTd. Koaddunment
pacipeneeHns U SKCTPaKIUsI.

Tema 4. Onekrpoxumusa. Teopus >IEKTPOIMTHUECKON AuMccouanuu AppeHuyca.
OCHOBHBIE TOJIOKEHHSI COBPEMEHHOM TEOPUM DJIEKTPOJIMTOB. YJENbHAas W SKBUBAJICHTHAs
anektpudeckue npoBogumoctu. IJC. Buasl neneit. uddy3noHHbIi MOTEHITHAIL

Tema 5. Kunernka n xaranu3. CKOpocTh XMMHUYECKOW peakimu. OCHOBHOW MOCTYJAT
XUMHUYECKONH KHHETUKU. IlopsAnok ¥ MONEKyIsIpHOCTh XMMHUYECKOW peakuumu. Metozasl
onpezeneHus nopsaka peaknuu. Kuneruka snemeHTtapHbix peakuuid. [IpaBuno Bant—Tododa .
OHeprusa aktuBauuu. YpaBHeHHe AppeHuyca. ClokHble peakuuu. MeToJ cTaluuoHapHBIX
KOHIIeHTparuid. O0mre nMpuHIUIB KaTtanu3a. O MeXaHu3Me KaTaTuTHIECKUX PeaKITuil.

Tema 6. OCHOBHBIE MOHATUS KOJUIOMIHOM XuMmuu. CBOMCTBA IHUCIEPCHBIX CHUCTEM.
OcoOenHocTH KOJUTOMAHOTO cocTosiHuA. Kiaccudukanus nucnepcHbIX cucteM. MomekynspHo-
KMHETUYECKUE CBOMICTBA KOJUIOMJIHBIX CHCTEM. MeEToapl MOJYy4YEHHS KOJUIOMIHBIX CHCTEM.
OnrThueckre CBOWCTBA KOJIOMAHBIX cucTeM. Oddext Tungans. VYpaBHenue Pomes.
Hedenomerpust.

Tema 7. CTpoeHue MULICIUIBI. YCTOMYMBOCTb, Koaryssinus 3oJieid. [loBepXHOCTHbBIE
seneans. Copouus. ITAB. Ctpoenne 12C. Ypasaenue ['u66ca. Ypasuenue Jlenrmropa.



DnexTpuuecKrue CBOMCTBA KOUIOMAHBIX cucteM. [lopor koarynsanuu. ITpasuio [ynbue—
IMapau. B3aumuas koaryssiius.

Tema 8. I'pybomucrnepcubie cuctembl. Cycmen3uu. ['emeoOpazoBanue. Tuxcorporms.
OMylibCUH, IeHbl. A3po30u. [lopoiiku.

b1.0.28 MaremaTnueckue MeToAbI B OMOJIOT AU

JucuuiuinHa o6si3aTesnbHas A1 U3yUeHHUs.

Cewmecrtp 4, 3a4er.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas Tpy10eMKOCTh TUCHUTUIHHBI COCTaBiseT 3 3.¢., 108 gacoB, U3 KOTOPBIX

— JeKumu: 28 u.;

— CEMHHAPCKUE 3aHATUS: 6 4.

— mabopatopHbie paboThl: 54 4.

TemaTnuyeckuil nyian:

Tema 1. IlepBuunas o0paboTKa IaHHBIX U 3JEeMEHTapHble craTUCTUKU. [Ipenmer u
OCHOBHBIE TOHATHUSI OMOMETpUH. Pa3BuTHe MareMaTHYECKUX METOJIOB B OMOJIOTHH, UX POJb H
MecTo B Ouosorndyeckux uccienopanusix. Ilonstue o mpusnake. [IpusHaku M uX cBoiicTBa.
[Tonsatne 0 COBOKYMHOCTH, [eHepaibHass W BBIOOPOYHAs COBOKYMHOCTh. Dopmbl ydera
pe3yibTatoB HaOmofeHuil. KauecTBeHHass M KOJUYECTBEHHas HW3MEHUUBOCTh IPU3HAKOB.
Knaccupukamuss mnpusznakoB. CnocoObl TpyNIHPOBKH TEPBUYHBIX JaHHBIX. TeXHHKa
HOCTPOCHMSI BapUALIMOHHBIX pAAOB. I'paduueckre BeIpakeHUs CrpyNIUPOBaHHBIX TAaHHBIX.

Tema 2. OcHOBHbBIE XapaKTEPUCTUKU BBIOOPOUHBIX COBOKYHMHOCTENH.OOIHE BOMPOCHI
aHaJIM3a MOJIEBBIX U HKCIEPUMEHTANIBHBIX JaHHBIX. ONucaTeabHble CTATUCTUKH: KJIaCCU(PHUKALIN
U BbImosiHsAeMble (QyHKIUUA. CTPYKTypHBIE CpeAHHE — MeauaHa, Moaa U apyrue. CTerneHHbIe
CpelHMEe — CPEIHssl TapMOHUYECKas, CPEIHssl KBaJpaTHUecKas, CpeaHssl KyOudeckas, cpeaHss
reoMeTpuuecKas, CpeaHsisl B3BElIEHHas, cpenHsas apupmerudeckas. CBolicTBa cpenHen
apupmeTrnueckoid. [IpsiMble U HempsiMble CIIOCOOBI HAXOXIEHUS CTPYKTYPHBIX M CTEMEHHBIX
cpennux. IlokazaTenn M3MEHYMBOCTH BAapUALMOHHOTO psaa. JIMMUTBI M pa3max BapHallUU.
Hucnepcust u ee cBoiictBa. CpenHee kBajapaTtudeckoe oTkioHeHHe. Koaddunment Bapuanum,
chepsl U ocoOeHHOCTH ero mnpuMeHeHus. IlpsimMble U HempsiMble CIMOCOOBI HaXOXKJEHUS
MOKa3aTelned WM3MEHYMBOCTH BapUALMOHHOTO psna. HaxoxaeHue OCHOBHBIX CTaTUCTHK
criomornbto TTIIT.

Tema 3. OcHOBBI TEOpHUM BEPOSTHOCTH M MaTeMaTH4yecKas CTaTHCTHKA. 3aKOHBI
pacnpeneneHns B BapHallioHHOM psiiy. OCHOBHbBIE MOHSATHUSI TEOPUU BEPOSITHOCTH. ATIPUOPHBIE,
anoCTepUOpPHBIE M CTaTHCTUYECKUE BEPOSITHOCTH. TeopeMbl CIIOKEHHS UM YMHOXKCHHS
BEPOATHOCTEH. 3aKOH OOJBIIMX 4YMced. XapaKTEpHbIE YepThl U OCOOEHHOCTH BapbUpPOBaHUS
OMOJIOTMYECKMX NPU3HAKOB. bBHHOMHAbHOE, TUIEPreOMeTPUYECKOe U  IyaCCOHOBCKOE
pacnpenenenusi. Ilapamerpsl nuckpeTHBIX pacrpeneneHuil. IloHatue o HopManbHOM
pacripeneneHur. Mepsl (hopMbI — MOKa3aTeIN acCCUMETPUM U 3Kcecca. CriocoObl HaX0XKJICHHS.
[TpumeneHus K03pGUIMEHTOB aCCUMETPUH U KCIlecca sl MPOBEPKU Ha COOTBETCTBHE 3aKOHY
HOpMaJIbHOTO pactipeienienus. TpaHcrpeccus MPU3HAKOB: €€ OMOJIOTHYECKUN CMBICI M CIIOCOObI
HaXO0X/ICHUS.

Tema 4. Cratuctuyeckoe oleHHBaHUE.BbIOOPOUHBI METOJ M OLIEHKA TI'eHEepalbHBIX
napamerpoB. [loHsiTHE O BBHIOOPOUHOM M TeHepalbHOM COBOKYMHOCTSAX. Teopernueckue
pacnpeneneHus, UCIoJIb3yeMble B CTaTUCTHUYECKUX BbIBOJaX. HopmHpoBaHHOE OTKIOHEHHE.
[TpaBmiio 3-x curM. Cratuctuueckas omuOKa. TouedHble OLIEHKM M TOKa3aTelud TOYHOCTH.
Onpenenenre HEOOX0AUMOro 00beMa BBIOOPOK Ul PEIpe3eHTaTUBHBIX CyxaeHul. [lonsrue o
JIOBEPUTENbHBIX BEPOSITHOCTSX U YPOBHIX 3HaYMMOCTH. [IOHSATHE O JOBEPUTENHHOM HHTEpBAJe
TEHEPAIbHOIO ITapaMeTpa.

Tema 5. CtaTucTHYECKHE TUTIOTE3bI M MX MpoBepKa. HeoOXoaMMOoCTH OIIEHKH Pa3HOCTH
MEXIy BbIOOPOYHBIMU COBOKYMHOCTAMHU. lloHsiTHe O HyneBoi rumortese. Ilapamerpuueckue
KPUTEPHH CPAaBHEHMsI, OCHOBHBIE YCIOBUS U cepbl npuMmeHeHus. t - kpurepuil CTbloJIeHTa



(pazmuunble Mmoaupukanun), F - kputepuit Gumnepa u apyrue. Hemapamerpuueckue Kputepuu
cpaBHeHusa. X - kputepuid Ban-nep-Bapnena. Kputepuit Cumxena-Treroku. Kpurepuit
VYunkokcona. d - xpurepuii Kommoroposa-CmupnoBa. Kpurepuii 3HakoB. ['paduueckue
CIocoObI BBIPAXKEHUSI OLIEHKU Pa3HOCTU BHIOOPOUHBIX COBOKYITHOCTEH.

Tema 6. Kpurtepuii xu - kBaapart (¥2).Mcnons3oBanue KpuTepus COrJIacusi MpHU aHaIM3e
9KCIIEPUMEHTANBHBIX JaHHBIX. Chepbl npuMeHeHus: Kpurepus — y 2. Vcnonb3oBaHue KpUTEpHs
JUISL OLIEHKHU JIOCTOBEPHOCTHU PAa3HOCTH BHIOOPOYHBIX COBOKYITHOCTEH.

Tema 7. Koppensunonusiii ananu3s. [loHarne o QyHKIIMOHAIBHOW U KOPPEISIITUOHHON
cBsi3u npusHakoB. Koaddumment koppensuun u ero mHTepnperanus. CriocoObl HaXOXKIESHUS
KOppEJSILHOHHON 3aBucUMOCTU. [IpsimMble U HempsiMble CrOCOObl HaxOXxAeHUs Koddduimenrta
KOppeIsiiK, B TOM YHUCIE B Majblx BeIOOpKax. KoppemsiuonHas pemierka. JloBepuTenbHBIN
MHTEpBall W OIleHKa KodpduiumeHTta koppensuuu. HemapameTrpuueckue MOKazaTelau CBS3U.
Koadduuument xoppemsimnu Crimpmena. KoppensiuonHasi 3aBUCMMOCTh MEXK/Y Kaue€CTBEHHBIMU
npu3Hakamu. TeTpaxopuyeckuil M MOJUXOPUYECKHUN MOKa3aTeld CBA3U. MHOXKECTBEHHas U
yactHas koppemsinusa. Haxoxaenne kospdumpenta koppemnsiuuu B T

Tema 8. Perpeccuonnsiii ananu3. [lonsatue o perpeccuu. OmnpeneneHue napameTpoB
npsiMoJuHeHoN perpeccun. IlocTpoeHne m crocoObl BhIpAaBHHUBAHUSA SMIIMPUYECKON JIMHUU
perpeccun. Koadduument perpeccun. YpaBHEHUE U TEOpETHUECKas JIMHUS PETPECCHH MpU
NPSMOJIMHEMHON  3aBUCHMOCTH. BuIbl JIMHEHHBIX CBA3€H W YPABHEHHS PETPECCHM.
JloBepuTtenbHbld MHTEpBaN ypaBHEHUs perpeccuu. OIEHKa JOCTOBEPHOCTH PA3HOCTU NIPH
CpPaBHEHMM YpaBHEHMM perpeccun (ypaBHEHHUs MpSMOJIMHEHHOM 3aBucumoctu). Mertog
HaMMEHBIINX KBaJpaTOB. MHOKECTBEHHAs JIMHEIHAs perpeccusl.

Tema 9. [ucnepcuonssiii aHanu3. OCHOBHbIE TIOHSTHS W CHUMBOJIBL. AHaIu3
0/1HO(AKTOPHBIX KOMIUIEKCOB. OIleHKa CHIIBI BIUSHUS (DAKTOPOB.

Tema 10. Hcnonb3oBanue IIOBM B mnpakTtuke OWOJIOTMYECKUX HCCIEAOBAHUM.
[TporpaMMHBIii U TAKETHBIH MOIXObI K 00pabOTKE KaUeCTBEHHBIX U KOJTUYECTBEHHBIX JAHHBIX —
JIOCTOMHCTBA M HENOCTAaTKW. lcmonb30BaHME NPOrpaMMHUPYEMBIX KalbKylsaTopoB u IBM
coBMecTMbIX [I9BM nans perieHust cTaTUCTUYECKUX 3a7ad B OMOJIOTHYECKUX HCCIIEIOBAHUSIX.
[IpenBapuTenbHOE 3HAKOMCTBO € HamOoJjee MOMyJSpHBIMU MaKeTaMU MPUKIAJHBIX IpOrpamm
(ruma: Excel, Statistica, R). Cratuctuueckue Bozmoxknoctu [T Excel.

b1.0.29 Mukpo06mnosorusi 1 BUpYcoJI0Tus

JucuunnuHa o0s3aTenbHast sl U3y4eHUsI.

Cemectp 5, 9K3aMeH.

SI3BIK peanuzanuu — pycCKuu.

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3.€., 144 yacoB, U3 KOTOPBIX

— JeKnuu: 28 u.;

— CeMHHApCKue 3aHATus: 18 u.

— nabopaTtopHble paboThl: 32 u.

B TOM YHCJIe TTpaKTHIecKas moaroroska: 10 4.

TemaTruueckui nJian:

BBoanas nekmus

Hemn u 3amaum kypca. Mctopus pa3Butusi mukpooOuonorur. OCHOBHBIE TEpUOIBI B
Mukpoouosioruu. CTpyKTypa U HalpaBJIeHUs] COBPEMEHHON MUKPOOHOJIOTHH.

Tema 1. Mopdosnorus u cTpykTypa KJIeTOK OakTepuit

Knerka xak crpykrypHas enunuia. CoBpeMEHHas KJIETOYHAs TEOPHs: IMPOKAPHOTHI,
aykapuoThl. Mopdonoruueckue Tumsl 6aktepuit (hopma, pazmepsl). CTpykTypa OakTepHalbHON
KJIETKH (KarcCymbl, JKTYTHKHA, (GUMOpPHM W T, KJIETOYHAs CTEHKA, MUTOIIa3MaTHYecKas
MeMOpaHa, IIUTOIIa3Ma, BKIIOUEHUS, HYKIeoua U rmia3Muasl). Cropsl U cropooOpa3oBaHue:
Ipolecc cnopoodpazoBanus (CTaAuM), CBOMCTBA CIIOp, MpopacTaHue crnop. Jpyrue nokosuuecs
(dbopMBI TIPOKAPHUOT.

Tema 2. CucrteMatrka npoKapuoT



OOme cBefeHUsI O CHUCTEMAaTHKEe MHUKpoopraHuszMoB. [loHsTHe BHaa, KJOHA, IITaMMa,
n3onAta. CrocoObl CUCTEMaTHKU MpokapuoT. KpaTkas XapakTepuUCTHKa OCHOBHBIX TIPYII
MHUKPOOPTIaHU3MOB, COIJIACHO ormpenenutento Oakrepuit bepmxu. CoBpeMeHHbIE IapcTBa
HaJIapcTa mpokapuoT. OTIUYus apxei OT 2yOaKTepui.

Tema 3. Bupycsl 1 OCHOBBI BUPYCOJIOTHH

Mopdonorust BuproHOB. CBoiicTBa BHPHUOHOB. DOPMBI CYIECTBOBAHUS BHPYCOB:
BUPHUOH, BETETaTUBHBIA BHpYC, npoBupyc. Cucremaruka BUpycoB. Kparkue cBeneHus o0
JKCIIPECCUM TEHOB Y BUPYCOB. B3anMonelicTBre BUpyca ¢ KIETKON-XO35IMHOM. XapaKTepUCTUKA
OTJENBHBIX TPYII OAKTEPHIA.

Tema 4. ['eHeTHKa MUKPOOPraHU3MOB

HacnencrBennsie (hakTopsl MUKpOOpraHu3MoB. [oHATHE MOMTMHYKICOTH 1A, HYKIICOTH I,
OaKTepHaIbHOM XPOMOCOMBI, CTPYKTYPHBIM T'€H, peryiasTOpHbI IreH, IIa3Muaa, JOKYC.
Tpancno3onsl. MexaHU3MBbI, BBI3BIBAIOIINE M3MEHEHUE T'€HeTHUYecKoi uHpopMauu. Myrtanuu
(reHHbIE, XPOMOCOMHBIE, JUCCOLMAIMs, CIHOHTaHHbIE). PeKOMOMHALMU: pELUNHUEHT, TOHOP,
napacekcyanbHbli  mpomecc. Tpancopmanus. Kowbwroramms. TpaHcaykuus — OakTepuid.
[TpakTHYecKkoe NCIOIB30BaHNE JOCTHKECHUM T€HETUKU MUKPOOPIraHU3MOB U T€HHON MH)XKEHEPUU
B MUKpPOOHOJIOTHH.

Tema 5. DK0IOrUsI MUKPOOPTaHU3MOB

BnaxHocTe cpenbl: TMIIOTOHMYECKHE, THMIIEPTOHHYECKHE pacTBOpbl. [lnazmonus,
wiazmMonTus. OcMOTHYECKOe [JaBlIeHHE: OCMO(UIIbHBIC, TaJo(UIbHbIE MHKPOOPTaHU3MBI.
AxtuBHOCTH BOAbL. Jlmopwmmmszanus. TemmepaTypHblil pexum: Mcuxpoduis, Me30(uIIIb,
tepMouiibl. KucaoTHOCTh cpeabl: ankanuduibl, HeHTpopuisl, anuaoduiasl. OTHOLIEHHE K
MOJICKYJISIPHOMY KHUCIIOPOAY B Cpele: a’dpoObl, aHa’dpoObl, MHKpoa’podmuisl. OTHOIICHHE
MHUKpPOOPTraHU3MOB K [JaBJICHHMIO, XMMHMUYECKHM BEILECTBAM, HOHAM TSDKEIBIX METaJUIOB,
AaHTHOMOTHKAM, M3ITydeHUIo. B3anMoseiicTBue (GpakTopoB BHEIIHEH cpensl. BzanMooTHOIIEHUs
MUKPOOPTraHU3MOB: HEUTpanusm, KOHKYPEHLIUsl,  KOMMEHCAJIN3M, acCOLIMaTUBHBIE,
MYTYJIUCTUYECKUE, XUIIIHUYECTBO, AaHTAarOHU3M.

Tema 6. [Intanne Mmukpoopranu3MoB. THIIbI TUTaHUS.

CriocoObl mMTaHMA M TOCTYIJIEHMS B KIETKY pa3JMYHBIX BEIIECTB. TpaHCHopT
NUTATEIbHBIX BEIECTB: AKTUBHBIM, maccuBHBIA. [IuieBble MOTPEOHOCTH MUKPOOPTaHU3MOB:
Makpo- ¥ MHKPOIEMEHThl. Tumbel nuTaHus: QOTOTPOPBL, XEMOTPOdBl, aBTOTPOPHI,
reTepoTpodbl, OPraHoTPOQHbI, TUTOTPOQHI.

Tema 7. Meraboan3M MUKPOOPTraHU3MOB

Karabomusm u  anaGomusMm. Ilomydenume  sHepruu.  bBpokeHue:  INIMKOJIU3,
neHTo3odocdaTHeli MyTh, NyTh OHTHepa-/ynopoBa. [lpixanue: aspoOnoe, nukia Kpebca.
OxucnurensHoe QocpopunupoBanue. dortocunres. buocuHTes BemecTB MUKPOOHOH KIIETKH.
Perynsuus merabonusma.

Tema 8. PocT 1 pazMHOXKEHHE MUKPOOPTIaHN3MOB

Knerounsie mukiel 6aktepuii. Bpems renepaiuu. Y nenpHas CKOPOCTh pOCTa U MEPUO]]
ynBoeHus. CriocoObl U BUJIbI KYyJIbTUBHPOBAHUS MUKPOOPTaHU3MOB. PEXXHUMBI KyJIbTUBHPOBAHUS
U ux Xxapaktepuctuka. Da3pl 1HUKIa pa3BUTUS KYJAbTYyphl OakTepuil B MEPUOAMYECKOM
[JTyOMHHOM KYJIbTUBHPOBAHUHU.

Tema 9. Yyacte MUKpOOPTaHHU3MOB B OMOJIOTHYECKUX KPYTOBOPOTaxX BEILIECTB

ITponeccrl ¢ukcaruu azota. A3oTdukcanus cBOOOAHOXUBYIIUMH MUKPOOPTaHU3MaMHU
(Clostridium, Azotobacter, Azomonas). AccomuatuBHas a3zotrdukcamus. CumMOMOTHUECKAs
a3oTuKcanusi: XapaKTepUCTUKAa KIYyOCHbKOBBIX Oakrepuil. BupoBas crenugpuuHOCTh
KIyOeHbKOBBIX OakTepuil. BsaumopeiictBue OakTepuii ¢ pacTeHHEM-XO3SUHOM. Y CIIOBUS
dopmupoBaHus azoTdukcupyromen acconuanuu. baktepun-cuMOHOHTHI HEOOOOBBIX PACTEHHI.
buoxumus azordukcanuu. bHoNTOrHYecKnidi MUK COCIWHEHHWH CEphl: OKHUCICHUE COSIUHEHUN
CEpbl, BOCCTAaHOBJICHUE HEOPraHMYECKUX COEIMHEHUI cephl. lIpeBpaiieHne opraHMYEcCKHUX
coenuHeHUH docdopa. [IpeBpanienne HeopraHmaeckux coeaquuenuii pocdopa.

Tewma 10. DBomIOLMS MUKPOOPTAHHU3MOB



[Tonstue o ¢unorenese. JlokazarenbcTBa 3BONIONUU. OCHOBHBIC TMOJOXEHHUS TEOPHH
BO3HUKHOBEHHE HACJICJICTBCHHBIX BapHAHTOB. JIBMOKYIME CHIIBI JBOJIONMH. ODBOJIOIUSA Ha
HAJBHUJIOBBIX YPOBHSIX. BOZHUKHOBEHUE XU3HU (OHOTEHE3).

b1.0.30 ®u3uoJiorus pacTreHui

JucuuruinHa o0si3aTenbHast A1 H3yYeHHUS.

Cemectp 5, 5K3aMeH.

S3BIK peanuzanuu — pyCCKUu.

OO61as TpyA0eMKOCTh IUCHHUIUIMHBI COCTaBiseT S 3.¢€., 180 uacoB, U3 KOTOPBIX

— nexnud: 32 4.;

— CEMHMHApPCKHE 3aHsATus: 12 4.

— abopaTopHbIe PabOTHI: 56 .

TemaTnuyeckuii nian:

Tema 1. Benenue. ®u3noorus pacTUTEIbHON KIETKU.

1.1 IIpeamer. OcHOBHBIE 3Tamnbl pa3BuTHs Qu3uonoruu pacrenuit B Poccun u Tomckom
yHuBepcurete. Posb hu3nonoruu pacTeHuil B pa3BUTUN OMOTEXHOJIOTHU U MECTO (PU3HOJIOTHHU B
CMEXHBIX TUCHUIUIMHAX. Ponb pu3noI0orun pacTeHuil B qabHENUIIEM Pa3BUTHH OMOIOTHUECKOM
HAayKd W TOABEME TMPOAYKTUBHOCTU CEIIbCKOTO Xo3siicTBa. HepemeHHble mpoOiIeMbl U
MEPCIEeKTUBBI JaIbHEHIIETO pa3BUTUS (PU3HUOTIOTUN PACTEHHIA.

1.2 Crtpykrypa W (QYHKIMM OPTraHOUIOB KIJIETKH, IIUTOIUIa3Mbl W OMOJOTMYECKHX
MeMOpaH. Pazpa)xuMocTh, 3aCTHUHOCTb, BSI3KOCTh M JBUKCHHS IIUTOIUIa3Mbl U 3HAUYEHUE UX
SBJICHUH B )KM3HU KJIETKU. BHYTpUKIIeTOUHBIE CUCTEMBI Peryasiuuu. TOTUIOTEHTHOCTh

pactutenbHOM KieTku. Perenepauust menoro pacrenusi. I[lonstue o OuosHepreTuke
kieTku. [IpoHnIiaeMocTh NMpoTOIIIa3Mbl, IPUPOJa MPOHULIAEMOCTH Yepe3 MeMOpaHbl. 3HaUCHHE
B TPAHCIIOPTE MOHOB 3JIEKTPOXMMHYECKOIO MOTeHInana MmemOpaH. MloHHbIe HAcOCHI, KaHAIBI U
TpaHcnoprepel. OcoOGeHHOocTH  AeWcTBUS  (PEpMEHTOB B KUBOM  KIIETKE  pacTEHUS.
KomnapT™menTanus u ee posib B OMOXHUMHUYECKUX PEAKIMIX B KIETKE.

Tema 2. Bonoo6men pacteHuil.

2.1 IlornouieHne BOJBI pacCTUTENBHOM KieTKoHM. OcMoc, BOAHBIA NMOTEHLHANA KIIETKH,
TYpropHO€ U OCMOTHYECKOe AaBiieHHe. KonuuecTBO M COCTOSIHME BOJbI B TKAHSX PAacCTEHUU.
®usznonornueckas posb Boabl. KopHeBoe masieHue. ['yrranus u «uiau» pacteHuil. BiousHue
BHEIIHUX YCJOBHIM Ha BcacklBaHME BOAbI pacTeHueM. CoCTOSHUS BOJbl B MOYBE. 3HAUYEHHE
MOYBEHHOM CTPYKTYpPHI AJIsi BOJOCHAOKEHHSI paCTEHU.

2.2 TpaHcnupanus 1 ee pU3n0JIOTHYecKoe 3HaueHne. MeTo 1l U3y4eHHUs! TPAHCIIUPalUH.
KonuuecTBeHHBIE TOKA3aTENN, XapaKTEPHU3YIOIUE IPOLECC TPAHCIUPALMHU: WHTEHCUBHOCTD,
OPOAYKTUBHOCTh TPAaHCHUPALMM U TPAHCIUPALMOHHBIA KOAPQUIMEHT. YCThUYHAI U
KYTHKYJISpHas TpaHCIUpanus. Y CThUIA. YCThUYHAS PETYIMPOBKA TpaHcIupanuu. BnusHue Ha
TPaHCTIMPALMIO U €€ MPOJYKTUBHOCTh BHEUIHUX YCIOBUN. MeXaHu3M mepeaBUKeHUs BOJIbI 1O
pactennto. Tok Boasl o cocynaM. BepxHuii ¥ HMKHUI JBUraTeny BOJHOro Toka. HaTskeHue
BOJIBI B COCY/ax, 3HAYEHUE MEXKMOJIEKYJISIPHOTO CIEIJIEHUS U TPaJMeHTa MOTEeHIIMajla BOJAbI B
KJIETKaX U TKaHAX B TPAHCIIOPTE BOJBI.

Tema 3. @oTOCHHTE3 pACTEHMIA.

3.1 Ucropus otkpeiTusi porocuHTe3a. OCOOEHHOCTH CTPOCHHUS JIMCTA U UX 3HAUCHHE JUIS
npoueccoB GoTOCHHTE3a. XIIOPOIIIACThI, X cTpoeHue. Kinaccudukanus NurMeHToB B paCTEHUU.
[TurMeHTHl XJIOPOMJIACTOB: XJIOPOQWILIBI, KAPOTHHOUABI, (HUKOOWIITUHBI. OCOOEHHOCTH HX
cTtpoeHusi. DuzNyecKkue CBOWCTBA MHITMEHTOB: PAacTBOPUMOCTb, CIIEKTPHI IOTJIOIIEHUS,
¢danyopecuenms. CTpYKTypHble M XHUMHMYECKHE CBOICTBa XJIOpOQHWUIOB. 3HAUyeHUE IS
(dboTocuHTE3a Pa3IMYHBIX YYaCTKOB COJTHEYHOT'O CIIEKTpA.

3.2 DddexkTuBHOCTE HCIONB30BaHUS cBeTa B (oTocuHTe3e. KBaHTOBBIA BBIXOJ
dotocunTe3a (padbotel BapOypra u ap.). CoBpeMeHHbBIC MPECTABICHUS O XUMHYECKOW TTPUPOIC
nporeccoB (orocunresa. [lepsuunbie peakyuu GOTOCHHTE3a. AKTUBAIMS XJI0pO(dUIa CBETOM.
OOpatuMble  OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE  MpeBpauieHus  xjuopodusuia.  [[Be



(oToXuMHUECKHE TUTMEHTHBIE CUCTeMBI. LIMKIIn4yeckoe, HEMUKIMYECKOE U MCEBAOIMKINYECKOEe
dorodochopunupoBanre. DOTOCHHTE3 KaK COUYETAHUE CBETOBBIX M TEMHOBBIX XMMHUYECKUX
peakiuii. [Iporcxoxaenue kuciopoaa GporocuHresa.

3.3 Accummisinua yriepoga no tuny C3, C4 u CAM y pasubix pactenuid. [Ipupona
NEPBUYHBIX TPOIYKTOB (QoTocuHTe3a. lcmonb30BaHMEe pPaguOaKTUBHBIX H30TONOB B
uccienoBaHusX mo porocunresy. PoTopixaHue, peaKkiuy, MPOTEKAIOIINE B IEPOKCHCOMAX.

3.4 KonuuecTBeHHbIE IOKa3zaTenu Imporecca (OTOCHHTE3a: HWHTEHCHUBHOCTh H
MPOAYKTUBHOCTh (OTOCHHTE3a. MeTonbl UX oOompefeseHus. 3aBUCUMOCTb (DOTOCHHTE3a OT
BHEIIHUX YCJIOBUM, a TakKe OT BHYTPEHHMX OCOOCHHOCTEHl M COCTOSIHMSI PacTEHHUU.
Komnencanyonnass Touka npu (OTOCHHTE3€ M €€ 3aBUCUMOCTb OT OMOJIOTMYECKUX CBOMCTB
opranuzMa. ACCUMIIALMOHHOE YHCIO KaK XapaKTepUCTHKa ydacTusi xjopoduwina B
dorocuntese. Ilytn moBblIeHHs W TPOAYKTUBHOCTH ¢orocuHTe3a. KynbTypa pacrenuil B
YCIIOBUSIX HMCKYCCTBEHHOI'O OCBEUIEHMs (CBETOKYJIbTYpa). [IpOMBIIIIEHHOE pPacTEeHUEBOCTBO.
[lepeaBuxeHue acCCUMHIIATOB B PACTEHUU. ATTpParupyrouiue 30Hbl U LIEHTPbI, UX U3MEHEHHUE B
OHTOI'€HE3€ PACTECHUM.

Tema 4. JIpixanue pacTeHUM.

4.1 Jlpixanue Kak BEAYHIMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM MPOLIECC, €r0 POJb B
TKaHSAX 3€JE€HOro pacreHus. Pa3zButue mnpeicraBieHHME O XUMHUYECKOM CYIIHOCTH IPOLIECCOB
IbpIxaHus 1 OposkeHus. CBsi3b MEXAY AbIXxaHueM U OpoxenueM. [ mukomms, ki Kpebca.

depMeHTaTUBHBIE CUCTEMbI JbIXaHUS. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MMOTEHLINAT
pa3IMYHBIX TEPEHOCUYMKOB BOAOPOJA W 3IJEKTpoHA. TepmMuHambHBIE OKCHIa3bl. OcoOEHHOCTH
IEHTO3HOI0 ILHMKJIA JAbIXaHUs. OHepretuka JbixaHus. OxucnutenbHoe (ochopuiimpoBaHue.
3HaueHUEe B JKU3HU PACTCHHUI pazIuYHbIX IyTed okuciaeHus cyocrtpata. KoiauuecTBeHHbIE
MOKa3aTelnu JAbIXaTeIbHOr0 Ta3000MeHa. Meroabl u3ydeHHsl JAbIxaHus. JlpIxaTeiabHbIN
K03 unreHT. 3aBUCUMOCTh JBIXaHUS OT OWOJIOTMYECKUX CBOWMCTB OpraHM3Ma W YCIOBUH
pa3BUTHS.

Tema 5. MuHepanbHOE NUTAaHUE PACTCHUM.

5.1 TeopeTnueckoe U NIPAKTUYECKOE 3HAUEHUE U3YUECHHs] KOPHEBOIO IIUTAHUS PACTCHUM.
OcHOBHBIE 3TaNbl pa3BUTHS YYEHHUS] O KOPHEBOM NuTaHuU. [losieBslie u 1abopaTOpHBIE METO/IbI
W3YYEHHs BOIIPOCOB NMHTAHUS pacTeHuH. Makpo- U MukposnemeHTsl. dusnonorudeckas poib
MUHEPATBHBIX 3JIEMEHTOB B PACTEHUHU U HApYILIEHUs, BOZHUKAIOIIME MPU OTCYTCTBUH OT/AEJIbHBIX
MUHEPAIBHBIX 3JeMEHTOB. llornonieHne pacTeHHEM 3JIEMEHTOB MHHEPAJIBHOTO IHUTAHUA.
VYcBOEGHHE M MCTOYHUKH a30Ta JUIS MUTaHUS BBICIINX pacTeHui. DOpMbl COENMHEHUH a30Ta B
NoYyBe W WX MpeBpaieHus. Hurparsl, aMmMuadHble COJIM U OCOOCHHOCTH MX HCIOJIb30BAaHUS
pa3IUYHBIMU pacTeHHsMU 1o paboTam IlpsHUIIHKMKOBAa. A30THOE MHUTaHUWE pACTEHHH B
3aBHCUMOCTH OT XapakTepa nouBbl. IIpeBpaieHust a3ora mpu CUHTE3€ OCJIKOBBIX BEIIECTB B
pactenuu. llepeamunupoBanue u ero posb. IloTpebneHne MuHEpalbHBIX BEIIECTB Pa3HBIMU
BHUJaMH PAaCTEHUI B pa3IMyYHbIE IEPHO/bI KU3HU.

5.2 buoreoxumuueckue MpOBUHINUA. Du3HoOIOrHYecKoe OOOCHOBAaHWE OCHOBHBIX U
JIOTIOJTHUTEIBHBIX yA00peHuil (moakopmok). HekopHeBoe MuHEpanbHOE MUTaHUE PACTEHHM, ero
TEOPETUYECKOE M MPAKTUYECKOEe 3HAUY€HHWE NPU HHTEHCHUBHOW TEXHOJOTMHM BbIpAIIUBAHUS
pacTeHUN.

Tema 6. @U3HOI0THS Pa3BUTHUSA U POCTA PACTEHMIA.

6.1 IlonsTHEe 00 MHIMBUAYATLHOM pa3BUTHH pacTeHUN. B3anMoCBs3b pa3BUTHA U pocTa.
Xapakrepuctuka pocta pactenuii. KpuBas pocra. IlokaszaTenu, XapakTepusyrlolMe poCT, U
MeToAbl uX onpenenenus. asbl pocra kiIeToK. @UTOrOpMOHBI U UHTHOUTOPHI M MX XUMUYECKHE
aHaJIOTU. AYKCHHBI, THOOepe/sIMHbl M LUTOKMHUHBI, HMX pOJIb B POCTOBBIX IIpoOleccax.
WNHruburopsl — abcM3oBasi KUCIIOTA, 3TUIIEH, ()EHOJIBI U AP. COSTUHEHHUS.

6.2 BiusHue (akTopoB BHEIIHEW Cpelbl HA POCT U pa3BUTHE pacTeHUl. BnusHue cBera
Ha pocT pacreHuil. Dtuonsanusa. Poronepuoauszm. OUTOXPOM, KPUITOXPOM U (HOTOTPOIIUH, HX
ydgactue B (U3MOJIOTHYECKUX Tporeccax. Paborer M. YaiimaxsHa o (U3HOIOTHUECKHUX
0COOEHHOCTSIX pacTeHHi pas3HbIX (oTonepuonuueckux rpymm. Juddepenuumanus mona y



pactenuii. «®Duznonoruvyeckue dYacbl» — (OMOPUTMBI) — IMPKAAUAHHBIE PUTMBI PACTCHHIA.
Teopust nserenuss ABCDE. Crapenue u nepuoj MOKOs pacTeHH. DTambl NMepuojia MoKos, UX
¢du3nonoruueckas Xxapakrepuctuka. Mcmonb30Banue peryasTopoB pocTa B CEILCKOM XO03sIHCTBE,
CTUMYJISIIIUS M TOPMOXEHHE pOCTa, TepOMIMAHOE JeWCTBHUE, J03apuBaHUE IUIOJOB,
UCTIOJIb30BaHUE PETapIaHTOB. JIBM)KeHHUs pacTeHUi, MX XapaKTepUCTUKAa M OHOJIOTHYECcKOoe
3HAYCHHE.

Tema 7. ®U3M0I0THSL YCTOMYUBOCTH PACTEHUM.

7.1 Bumei u  (QOopMBI  YCTOMYMBOCTH  pacTeHUU. 3aCyXOYCTOMYHMBOCTh M
KApOYCTOHYMBOCTb. YCTOMYMBOCTh K 3aTOIUICHUIO. Du3nonoro-0MoxuMuyeckas MpUpoaa
XOJIONOCTOMKOCTH W MOPO30CTOMKOCTM  pAacCTeHHMH. 3akaJuMBaHWE pACTEHUW U €ro
dusnonornueckas npuponaa. das3pl 3akanMBaHus. 3UMOCTOWKOCTh PACTEHUN M €€ BIUSHUE HA
YCIIOBUSL CYIIECTBOBAaHHUS PACTEHUI (COCTOSHME IOYBHI, arpOTEXHUKA, YCIOBHS IHUTaHUSA).
BnusHue Ha pacteHus u30bITKa cojieil (coneycToiHunBOCTh). MeToabl O0phOBI C 3aCONICHHEM.
lanodutel. IlyTu mOBBINIEHUS CONEYCTOMYMBOCTH pacTeHuWd. BrnusHue Ha pacreHus
3arpsiI3HEHUM BO3yXa. Y CTOWYMBOCTh PACTEHUM K 3arpsi3HEHUIO BO3AYXa.

7.2 ®u3nonoro-OMOXMMHUYECKHE OCHOBBI YCTOWYMBOCTH BBICIIUX pPacTeHUN K
MaTOr€HHBIM  MHMKpPOOpPraHU3MaM. NMmyHHTET  pacTeHHM. KoHcturynuonnele  u
WHIYLMPOBAHHBIE MEXaHU3Mbl 3alluThl pacTteHud. Teopum BasunoBa, ®nopa u mp.
duroanekcuHbl, PUTOAHTUCUIIUHBL, PUTOHIMBL. [IyTH MOBBIIEHUS] YCTOMYMBOCTH PAaCTEHHUHA K
WH(MEKIMOHHBIM U HEMH(EKIIMOHHBIM 3200JIEBAaHUSM.

Temvl u Kpamkoe coodepocanue 1aOOPAMOPHLIX 3AHAMUN OUCYUNIUHBL « Du3uoso2Us
pacmeHuiy.

Tema 1. ®usnonorust paCTUTEILHON KIETKHA, OCMOTUYECKHE CBOMCTBA KIETKU

3ansatue 1. Ou3noa0rus pacTUTENbHON KIETKU

Omnpenenenre CKOPOCTHU JBMKEHUS LMTOIUIa3Mbl. OKpallMBaHHE >KMBBIX U MEPTBBIX
KJIETOK HEUTpalbHBIM KpacHbIM. l3ydyeHHe BS3KOCTH LMTOIUIa3Mbl PAaCTUTEIBHOW KIIETKH B
3aBUCHUMOCTH OT (PU3HOJIOTMUYECKOTO COCTOSIHUS KJIETOK U IMPUCYTCTBUY MOHOB KaJIUsl U KaJbILIMSL.

3ansTue 2. OCMOTHYECKHE CBOMCTBA PACTUTEIBHOM KIETKH

SABnenue ocmoca. Typrop pacTuTenbHON KIETKHU. SIBJIIEHHE TUIa3MOJIA3a U JEIUIa3MOIH3a.
[TpoHunaemocTs KMBOW W MepTBOM nUTOIUIa3Mbl. OmpeneneHUue BOJHOIO IMOTEHIMAIA
PACTUTENBHBIX TKaHEH MIa3MOIUTUYECKUM METOJJOM U METOJIOM Y PILIIPYHTa.

KontponbHas padora: «OcMOTHYECKHE CBOMCTBA KJIETKU PACTUTEIBHOM KIETKU.

Tema 2. Boausiit oomeH. Tpancnupanus pacTeHuit

3ansitue 3.

OmnpeneneHre HMHTEHCUBHOCTH TpPaHCIUpAalMM BecOoBbIM MeronoM. Iloxcuer uwmcna
ycrbull. HaOmromenue 3a JBukeHueM ycThull. bapeepHas poib KyTtukynsel. OmnpeneneHue
BOJIOYIEP>KUBAIOIIEH CTIOCOOHOCTH PaCTEHUM.

KonrtponbHas padora: «Tpancnuparusi».

Tewma 3. @oTocHHTE3 pacTECHUI

3anstue 4. [IurmenTsl 11cTa, UX CBOMCTBA

[TurmenThl (oTOCWHTE3a W HMX CBOWCTBA. Xpomarorpaduueckoe pas3aelieHHe CMeCH
(GOTOCHHTETUYECKMX  NUTMEHTOB.  DU3MKO-XMMHYECKHE  CBOWCTBA  XJOPOQWIIOB U
KapOTUHOUIOB.

3ansartue 5. CBeroBas ctaaus (OTOCHHTE3a

Obnapy>xeHue nporeccoB pOToOCHHTE3a. 3aBUCUMOCTh UHTEHCUBHOCTH (DOTOCHHTE3a OT
OCBEILIEHHOCTH JIMCTHEB U TEMIIEPATYPHI OKPYKAIOLIEH CPEIBI.

KonTponbnas pabora: «Ilurments! porocunTesa. CeToBas cragusi GOTOCUHTE3A.

3anstue 6.

Boigenenue akTuBHBIX XJoporiacToB. KonuuecTBeHHOE oOIpeaeneHue CcoJep:KaHus
(OTOCHHTETHYECKHX  NUIMEHTOB WM  OmlpefelieHrue  (HOTOXMMHUYECKOM  aKTUBHOCTH
XJIOpOILIaCTOB.

KonrponsHas pabdora: «TemHoBas craaus GoTocuHTE3a. IKOIOTUS (POTOCUHTE3A.



Tema 4. [Ipixanue pacteHUi

3anstue 7. U3yuenue pepMEHTHBIX CUCTEM JIBIXaHUSI.

Omnpenenenue apIxarenbHOro kodgddunuenta. OmpeneneHne aKTUBHOCTH KaTaja3bl B
CEMEHax U JIMCThAX anoaeu. KonnuecTBeHHOE onpe/iesieHne akTUBHOCTH MOTU(PEHOIOKCHIa3bl U
nepokcunasbl. OOHapyKeHUE IETHPA3 Y JPOXKIKEH.

Kontposbnas pabdota: «/[pixanue pacTeHU».

Tema 5. IIpeBpanieHue opraHu4eCKux BELIECTB B PACTCHUHU

3anHsTue 8.

OOpa3oBanue caxapa B JIMCThSIX pacTeHUs npu (otocuHteze. OTKpHITHE Kpaxmajia H
OenkoB, oOpa3zyomuxcs npu gorocuHrese. OOHapyKeHHE BTOPUYHBIX BEIIECTB y JAPEBECHBIX
pacrenuii. OOHapykeHHe amMuiia3bl B MpOpacTalommx ceMeHax. IlpeBpaieHue BemecTs npu
MIPOPACTaHUU CEMSH.

Konrponsnast pabota: «IIpeBpaiieHre opraHMueCKUX BEUIECTB B pacTeHUH, TpaHcmopT
ACCUMUJIISATOBY.

Tema 6. PocT u pazButue pacteHuit

3anstue 9. Poct pacrenumii. [lnanupoBaHue U NOCTAHOBKA YKCIIEPUMEHTOB

[InanupoBaHue M NOCTAHOBKA 3KCHEPUMEHTOB. OIpenereHre 30Hbl pOcTa KOpPHSA U
ctebns. Habmonenue 3a reoTponuveckiuMu u3rnbamu kopHeil. Hactudeckue u3ru0bl 4epemikon
JUCThEB TOJ JICMCTBUEM reTepoaykcuHa. JlecTBUME pa3HbIX KOHLEHTpAIMHd pacTBOpa
reTepoaykCHHa Ha pocT KOpHeW. BiusHue aspanuu Ha pocT pacTeHUil. 3aBUCUMOCTh pa3MEpPOB
pacTeHMsI OT KOJIMYECTBA 3allaCHBIX BELIECTB B CEMEHAX.

3anstue 10. Poct pacrenumit. M3mepeHue mokaszaTeneil W aHaliu3 pe3yJbTaTOB
HKCIIEPUMEHTOB.

N3mepenne nokazareneil U aHaIU3 pe3yJbTaTOB SKCIIEPUMEHTOB IO ONPEIEICHUIO 30HbI
pocta KOpHs, CTEOJIs; TEOTPONMMYECKOro U3ruda KOpHEW; JCHCTBHIO TeTepoayKCHHA Ha
MpOpacTaHue CEMSH U POCT MPOPOCTKOB; BIMSIHUS a’palliM Ha POCT PACTEHUN; 3aBUCHUMOCTHU
BEJIMYMHBI PACTEHUH OT KOJIMYECTBA 3aM1aCHBIX BEIIECTB.

KonTponbHas pabota: «PocT u pa3BuTre pacTeHUI».

Tema 7. MuHepanbHOE IUTAHUE PACTEHUN

3anstue 11. BnusgHue MUHEpanbHOTO MUTAHUS HA POCT PACTEHUN

BnusiHue o0ecrneueHHOCTH MakpoO’JIEeMEHTaMH Ha POCT M Pa3BUTUE PACTEHMH.
Onpenenenne o0beMa KOPHEBOM cHCTeMbl. AjcopOupyromas JeATelIbHOCTh  KOpPHEH.
AHTaroHu3M HOHOB.

3ansTue 12. XuMHUYECKUI COCTaB paCTCHUM

MukpoxuMUYecKuid aHaiu3 3076l pacteHuil. Ompenenenue casura pH pactBopa B
pe3ysbTare MOTIOIIEHUS pa3HbIX HOHOB U3 MUTATEIbHOrO pacTBopa. OOHAapyKeHUEe HUTPATOB B
pacTeHHUSIX.

KonTponbHas pabota: «MuHepaabHOE MUTAHUE PACTCHHI.

Tema 8. YcTOMUMBOCT paCTEHHUH K SKCTPEMAIBHBIM BO3/1EUCTBUSM

3anstue 13. BnusHue teMnepaTypbl Ha paCT€HUE U MEXAHU3MbI 3aIIUThI

Bnusinue TemnepaTypsl M peakldu cpelibl Ha aKTUBHOCTh caxapasbl. 3alllUTHOE JeiicTBHE
caxapa Ha LUTOIUIa3My MpU 3aMopaxkuBaHuu. OmnpeneneHue 3KapoCTOMKOCTH pPacTEHHUH.
@UTOHIIMAHAS AKTUBHOCTh PACTEHUM.

Tema 9. UHCcTpyMeHTaIbHBIE METOIBI B (DU3HOJIOTHH PACTEHHIA

3anarue 14. Meron I111P.

Merton IL[P. CymHocts MeToAa. Dtansl npoBeaeHus peakiuu. Ob1acTu IpUMEHEHusI.

KonTponbnas padora: «Pu3nonoruueckue OCHOBbI YCTOWYMBOCTH PAaCTEHUI».

Temvl cemunapckux 3auamuti Oucyuniunvl « PUuzuonro2us pacmenuiiy

Tema 1. ®oTtocunTe3 pactenuii: CBeToBas U TEMHOBAas CTaAUM (POTOCHHTE3a. DKOJIOTHUS
dborocuHTE3A.

Tema 2. JIpixaHue pacTeHUd. DKOJOTHS JbIXaHHUS.



Tema 3. MunepanbHoe mnuTaHue pacteHuil. Poiap B ¢opmupoBanum rabutyca u
YCTOMYUBOCTH PACTCHUM.

Tema 4. ®u3non0rus pa3BUTHS U POCTA PACTEHUI. DKOJIOTUs Pa3BUTHUS PaCTEHUI.

Tema 5. @usnosorus yCrToiuuBOCTH pacTeHui. Mcrnoib30BaHue B MPAKTHUKE.

b1.0.31 BuosTuka

JucuuiuinHa o6si3aTesnbHas A1 U3yUeHHUs.

Cewmectp 5, 3ayer.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABISIET 2 3.€., /2 9acoB, U3 KOTOPBIX

— gekuuu: 12 u.;

— CEMHHAPCKUE 3aHATUS: 24 U.

TemaTu4yeckuii nian:

Tema 1. BBemenme. bruostmka Kak camoOCTOSITENbHAS MEKIUCIUIUIMHAPHAS 00JIACTh
3HAHUU.

Onpenenenue noHsATuss «buo3THKay, COBPEMEHHOE cOCTOsSHME B Mupe u B Poccum.
AKTyanbHOCTh OMO3THYECKUX 3HAHMH, MpoOsaeMbl, LeiH, 3a1adn. HanpaBnenus uccienoBaHui
(MeauuMHa, OMOJIOTHSL, YKOJIOTHSI, FOPUCIIPYACHIUS U Jp.). YPOBHH OHOITHKH.

Tema 2. Mcropuueckue 1 Gpuaocopcko-MeTo10I0TrHIeCKUE OCHOBBI OMO3THKY.

OTuKa Kak ucropuyeckas u guiocodcekas Hayka. DyHTaMEHTATbHBIC TOHATHS: «ITUKAY,
«MOpaJIb», KHPaBCTBEHHOCTb.

Uctopusi stuku. OCHOBHBIE NOAXOJbl MPU HU3YYEHUH HCTOPUU ITHKU (OOBEKTHUBHAA
UCTOpUS JTHUKM; CYOBEKTHBHAs MCTOpUS O3TUKU - TEOPETHKO-JIOTMYECKUH U SMIHPHUKO-
MCTOPUYECKUM MMOAXO0/1bl; TECKPUITUBHBINA, IPOOIEMHBINA U JIp.). DTUYECKUE cucTeMBbl. I'enesuc
u opopmiieHre (UI0CO(CKO-3TUIECKOr0 MUPOBO33peHus. Pa3Butue MopaibHOM pediexcun B
aHTH4HON Quiocodpun (coductbl, COKpaT M €ro IIKOJIbl — KUpPEHCKas, KuHu4eckas; [lmaToH,
Apucrorens). ITudeckue Bo33peHus B anoxy CpenHeBekoBbs (A. bnaxennsiii, @. AKBUHCKHH,
I1. AGensp). Oruueckas peduexkcus Hosoro Bpemenu (M. Montens, CnmunHosa, ['onbbax,
lenpBenuii, Kant, I'erenp). DOTuueckue ucCkaHuad pycckoil Qumocodpun (pycckue
peBomoninonHbie Aemokpatel — B.I'. Bbemunckumii, A.M. Tepuien, H.A. HoGpomo6os, H.T.
YepusbleBckuit). OCHOBOMONIOXKEHUS MAPKCUCTCKOM 3TUKU.

Hcrtopuueckoe pa3zButue HpaBCTBEHHOCTH. [IpoucxokaeHue mopanu (OMOJOTHYECKHe
IPEIIIOCBUIKM HPAaBCTBEHHOCTH; OTHOILEHUS JIIOAEH IpU pOJOBOM CTpOE€; Mepexon K
HPABCTBEHHOM peryisiuu. Vcropus HpaBCTBEHHBIX OTHOIIEHHWH (TMpOCTEHIINE HOPMBI
HPaBCTBEHHOCTH; HPABCTBEHHAs peryiauus »snoxu (Qeonanusma; Oypkya3Has MOpab).
HpasctBennslie xommu3uu XX Beka (MONBITKA CO3JAaHMSI HOBOW MOpalid; MUPOBBIE TEHJIECHLUU
pa3sBUTHsSL HPABOB, O HPABCTBEHHOM mporpecce). OCHOBHblE NPOOJEMbl TEOPUU MOPAIU
(cBoiicTBa MOpaaM, NPOTHUBOPEUMs] B HCTOJIKOBAHWU MOPATIH, CTPYKTypa MOpaiH, (QYHKIHH
Mopanu). Beicmme HpaBcTBeHHBble IeHHOCTH (Cwmbicnm  xu3HH, CBoOonma, Cuactsbe).
HpaBcTBeHHBIE TUIIBI TUYHOCTH.

Tema 3. OCHOBHBIE MUPOBBIE PETUTUN U TPOOIIEMBI ATUKH.

OcHoBHble MHpOBBIE penuruu. Mynausm, ucinaMm, XpucTHaHCTBO. BocTouHble penuruu:
UHAYU3M, OyAu3M, JokaitHu3M. [IpuHIUI aXuMCHI.

Tema 4. CoBpeMeHHBIE TPOOIEMBI OMO3TUKH.

bruostnka M MemuIMHA; SKOJIOTMYECKas STUKA; OMOITHKA OTHOLICHUH 4YelloBeKa |
’KUBOTHBIX; MpaBWJIa M MEXAYHapOAHbIE HOPMBbI OMOATHKM B IMPOBEIECHUU OHOJIOTHMYECKHUX
HKCIIEPUMEHTOB; TPABOBBIE AaCMEKTbl OMOITHUKM M 3AIIUTHl KUBOW MPUPOJBI; BOCIHUTAHHE,
o0pa3zoBaHue U MPOOIEMbI OMOITHUKH.

Tema 5. [IpoGnemMsl 3BTaHa3uM (KpUTEPUU CMEPTH, aOOPT, TPAHCIUIAHTAIIMS OPTAHOB).

Tema 6. IIpoGiieMsl, CBSI3aHHBIE C OTHOLICHUEM K HEU3JICUUMBIM OOJIbHBIM, MHBAJIUAM,
nedeKTUBHBIM HOBOpOxkIeHHBIM. [IpoOnemsr Bakuunaiuu, CITH/la.



Tema 7. IIpoGiieMsl, CBsI3aHHBIE ¢ BOCHPOHM3BOJICTBOM XH3HH (MCKYCCTBEHHOE 3ayaTwe,
CypporaTHO€ MAaTEpUHCTBO, KIOHMPOBAaHUE), a TaKKe MpoOJeMbl T€HETUKM U TE€HHOMH
WHKXEHEPUU.

Tewma 8. Dxosoruveckue mpoOIeMBI.

Tema 9. IIpobnmembl B 001aCTH HCKYCCTBEHHOT'O HMHTEIIEKTA, KOMITBIOTEPHBIX
TEXHOJIOTUH U POOOTOTEXHUKH.

B51.0.32 DBoJonusa 4ea0BeKa

JucuunnuHa o0s3aTenbHast sl U3y4eHUsl.

Cewmectp 5, 3a4er.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABISIET 2 3.€., /2 9acoB, U3 KOTOPBIX

— gekuuu: 16 u.;

— ceMUuHapcKue 3aHsaTus: 14 .

TemaTnueckuii nian:

Tewma 1. BreneHwne B 9BOIOIMOHHYIO OHOJIOTHIO

Onpenenenue npouecca 3BOJOLUU. Pa3BuTHe OpraHnyeckoro Mupa 3eMiid. DBOJIOLHS
JKU3HU. BOmpochl MMBEPreHIMM W KOHBEPIEHIIMU IMPOIECCa IBOIONUUA. AHTHAIBOJIIOIMOHHBIC
B3TJISABI (KpealnoHU3M, TeJIe0Iorus, TpaHCcopMusM u jp.). MHoroobpasue u kiaccudpukanus
ABOJIIOIMOHHBIX Teopuid. Mctopus sBomonmonHoro ydeHus. [lpencraBieHus 00 3BONIONUN
Benukux MbiciuTenen (emokpur, Apucrorens, [[x.Pait, broddon, Jlamapk, Krosbe, JInnueii).
OBommononHas Teopust Yapnb3a JlapBuna. 3nauenue padot Y. [lapBuHa B M3y4eHUH SBOIOIUN
yesoBeka. McTtopus pa3BUTHS 3BOJIIOIMOHHBIX Teopuid. PaboTel Mennens, Beiicmana, ne ®@pu3a,
Xonpeitna, Paiita, ®umepa. ['naBHbie HampaBieHus 3BOMIONUU. OCHOBHBIC TOJIOKEHUS U
KPUTHKA CUHTETUYECKON TEOPUU 3BOJIIOLUH.

Tema 2. OcHOBHBIE HallpaBJIEHUs aHTPONOTreHe3a. DBOJIIOLMS YeloBeKa B OynyIiieM

Abmuorene3, rumoreza Mupa PHK. Baxnbie 5Tambl 2BONMIONMK JKU3HM Ha 3eMmiie.
KemOpuiickuil B3pbIB, BBIXOJ Ha CYIly, MOSIBICHHE HA3€MHBIX PACTEHUH, NEpBbIE PENTUIINH,
nepBble cuHancuabl. [losBneHne NTUL, MIEKONUTAIOIIMX, NEPBBIX LBETKOBBIX PAaCTEHUN,
nepBbIX mpumaToB. Uto Takoe anTpororeHes. Mcropus Bompoca o0 antpomnorenese. Hayunsie
IIKOJIbI, OOBSICHSIIOIINE BIDKYIIUE CUIIBI SBOMIOIMH. OCHOBHBIE HANpPaBIEHUS aHTPOIMOTeHe3a.
Pannsist sBotONIMsS romuHu, yBenuuenue Mmo3ra. Homo habilis, Homo georgicus, Homo erectus.
AOGeBHUIIbCKasl KyNbTypa, KIEKTOHCKAas KyJIbTypa, KJIEKTOHCKas KyJIbTypa, MYCTbepcKas
KyJbTypa, CaHroMcKasi KynbTypa. CEeKBEHUPOBAHNE MUTOXOHJIPHUAIBHOTO U SIJIEPHOTO T€HOMOB
BbIMepIIX ToMuHu. ['eorpaduueckas kapTa MyTeil MepeMelleHusi 4eI0oBeuecTBa MO MUDY,
COCTaBJICHHAs! TI0 JJAHHBIM T'€HETUYECKOro aHain3a. Bo3MO)kHBIE MYyTH SBOJIOIMH YEJIOBEKa B
Oynyiem.

Tewma 3. Mopdomornueckue CBUIETENHCTBA YEITOBEUECKOM IBOMIOIMU. [laneoreneTnka

[ToHSATHS MAICOHTONIOTHS M TMajeoaHTpornonorus. Kputuka 3HAMEHUTOTO M300pasKeHUs
uaymmx romuHun Pynonbda 3omuumpkepa k kuure Knapka Xayasmia "Pannuil udenoek'.
['eoxpoHonormyeckass  Ta0nuia  TMEPUOJOB  Pa3BUTUSA W DBOJIONMU  YelOBEKa.
[TaneoanTponosornueckue J0Ka3aTeabCTBA IBOJIONHH YyenoBeka. [Ipumarel. PanHrue roMuHUIBL.
[losiBnenue aBcTpasionuTekoB. ['panuibHble aBcTpasonuTeku. OT aBCTPATIONUTEKOB K PaHHUM
Homo. [Turekantponsl. Cpeanunii naneonut. [Tozqaue Homo. Homo sapiens u HeanaepTaibLbl.
JlenncoBckuii yenoBek. [ maBHbIe (PaKTOPBI, MOBIHSBIINE HA YBOIIOIUIO YEIOBEKA, U3MEHEHUE
kimumatra U ¢ayasl. [Ipsmoxoxaenue. V3MeHeHHE CTPOCHHS Tella W TOBEICHHS YEIOBEKa,
CBSI3aHHOE C MOSIBIICHUEM TPYIOBOU JesTeNbHOCTH. Bbixoa u3 AQpuku, pacceieHue mno miaHeTe.

Tema 4. ['eHeTHUECKUE UCCIIETIOBAHUS KaK OCHOBA MHTErPalliy HAYK O KU3HU U YETIOBEKE

Kpatko o crpoeHun u (GyHKIIMOHUPOBAHHH YeJOBeYeCKOro reHoma. «CTpaHHOCTH B
TEHOME» JIETKO OOBSCHSIOTCS, €CIH MNpeAnoyiokuTh 3Bojtonuio. [lapamoxc C. Kak reHs
“IenaroT 4enoBeKa’ B MHAMBHMYaJIbHOM pa3BUTHUHU. | 'eHeTHUeCKast U3MEHYUBOCTD.



I'eHeTyeckue [OKa3aTenbCTBAa DBOJMIOLMM  4eloBeKa. [lonmysssliMOHHO-TE€HETUYECKUe
MCCJIEIOBAHMS 3BOJIIOLIMM 4YeJIOBEKa. MOJIEKYJIAPHO-TEHETUUECKUE METOJIbl, HCIOJIb3yEMbIE B
M3YYEHUHU 3BOJIOLUY yenoBeka. CpaBHUTENbHBIN aHAJIN3 HYKJIEOTHAHBIX IIOCIEN0BAaTENbHOCTEN
B PEKOHCTPYKLHH 3TAlOB YEJIOBEYECKOM SBOJIOLMM M B M3YYEHHHM HCTOPUU YEJIOBEYECTBA U
DBOJIIOLIMM  KYJBTYpbl. ['€Heamoruss 4eyloBeka 10 JAaHHBIM  HU3Y4EHMS  ayTOCOMHBIX
nosmmophu3moB, Y-xpomocombl 1 MTIHK. Teopust appuxanckoit EBbl. [lepBuunas 3BorOIMs
u skcnancus uHui MTIHK. BrIcTpo 1 MeITIEHHO 3BOIIOLMOHU3UPYIOLIUE JTOKYCHI.

[TonpoOHasi ucTOpus HCCIEAOBAHUA XalAenbOEprcKOro 4YesloBeKa, HeaHAepTaliblia,
KPOMaHBbOHIIA M JIEHHUCOBCKOTO 4eJOBeKa: reorpadus, MAJCOHTOJIOTHS, TeHeTuka. [louemy
BBIMEPJIM HEAHIePTaIbLbI?

Tema 5. OTHOreHOMUKa

[Ipeamer, 3agaun, THCTPYMEHTBI STHOT€HOMUKH Ha T€HOMHOM YpPOBHE. |'eHeTnueckue
paccTossHUsL M reHetudeckue nepeBbs. McecnepoBanue numuuii MTAHK u  Y-Xxpomocowmsl,
CTPYKTYpBl ayTOCOMHBIX T'alUIOTUIIOB M HEpaBHOBECHs MO cuemieHuto no SNP, renernueckoi
BapuaOEIbHOCTH TEHOB, HMMEIOUIMX OTHOIIEHHEe K Oone3nsM. [locTpoeHne TreHeTHYecKux
paccTOsSHUM U PEKOHCTPYKIIHS (DUIOTEHETHUECKUX JepeBbeB. MeTo/1bl, OCHOBAaHHBIC HA aHATIU3E
reHeTuyeckux auctaHuui. Teopunm wmutoxoHapuanbHo EBbl M Y-XxpomocomHoro Anama.
[TommynsiroHHbIe UccneaoBanus B Mupe u B Poccun. ['enetnueckuii nanamadt v reHeTudeckas
ucropust EBponeiickoil yactu Poccun n crpan EBponel. baza manssix 1mo Y-xpomocome. basel
nanubix o MTJAHK u ayrocomubiM mapkepaMm. Tpu ypoBHS B3aMMOOTHOLUEHHS IMOIMYJISALIMI
(pernoHaNbHBIN, STHUYECKHHA, CYOITHUIECKUH).

Tema 6. JIMHrBUCTHYECKHE JOKA3ATEIbCTBA 3BOJIOLIMH YEJIOBEKA

I'enodhonn wu seiku. Haydnoe s3biko3Hanue. [loaxombl K W3YYCHHUIO SI3BIKOB
(reHealloTUYeCKUi, apeaibHbId U TUIIOJIOTHYECKU). DBOMOLHMS S3BIKOB. MeXaHU3M 3BOJIIOLUN
A3BIKOB — JMBEPreHUMs — paclaj OJHOIO fA3bIKa- IPEJKAa HAa HECKOJBKO S3BIKOB-TIOTOMKOB.
JleneHne S3bIKOB Ha TPYNIBl M CEMBU IO TE€HEAJIOTMYECKOMY MpUHIMIY. PexkoHCTpykuus
JPEBHUX SI3IKOB C TIOMOIIbIO CPABHUTEIBbHO-UCTOPUYECKOTO S3bIKO3HAHUS (MCTOPUYECKOU
KOMITAPaTUBUCTUKHU).  SI3bIKOBas ~ KapTa  COBPEMEHHOIO  MHMpa  Kak  CIIACTBUE
MHOTOTBICSYEJIETHETO Pa3BUTUS KYJIbTYpbl, KOHTAKTOB S3BIKOB M HapoJoB. [IpuMmenenue
aHaM3y HHJOEBPOIEHCKUX S3BIKOB METOAMKH, pa3paboTaHHOW OHONOraMu i H3Yy4eHUs
ABOJIIOLIMU BUAOB. [ IOTTOXpOHONOTUS. AHAIOTHS MEXIY JUHIBUCTUYECKOM M OMOJIOTMYECKOn
HBOJIFOLUEN.

Tema 7. DBomroLNs YeIOBEYECKUX COOOIIECTB

KynbTyponorudeckue Joka3aTenbCTBa dBOIIOLUH YEI0BEKA. DBOJIOLNS KYIbTYPbI IIOCIIE
NOSIBJICHUS OPYAMM, OTHA, XWINIIA M Pa3HOOOPa3HBIX PUTYaJIOB. OBOJIIOIMS YEJIOBEUECKUX
coobmiectB. I'mnore3a adpuKaHCKOrO MPOUCXOXKACHUS COBPEMEHHOIO YEIOBEKa. DBOJIOLUS
KyJIbTYpHBIX cooOmiectB. [laneonernyeckas KynbTypa B 3BOJIOLMOHHOM acnekrte. KymbTypa
JPEBHUX MHKOB, CPEJHEBEKOBAasi €BpOIIEHCKas KyJbTypa, KyiapTypa CeBepHOro BO3POXKIEHUS,
KynbTypa Pumckoil mmnepun u [peBHeln I'pennn, KynbTypa IpeBHHX HUBMIM3anui Bocroka,
CJIaBSIHCKAs KyJIbTYpa ¥ UX CBS3b C COBPEMEHHBIMU KYJIbTYPHBIMH TPAJAULIUSMH.

Tema 8. Martepuanbl o apxeojoruu U 3THorpadguu B My3eHoM cobpanuu Tomckoro
YHUBEpCUTETA

OtHorpaduveckne Koyutekiuu Mysest apxeonmorun u 3THorpadum TI'Y. Kommekmum
HaponoB Cubupu, Monromuu, Kutas, SAnonun, Kopeu, CeBepHONl AMEpHKH, OTAETHHBIX
HapoJIOB €BPOIECcKoi yacTu Poccum m pycckoro crapoxkmibueckoro HaceneHus Cubupwu, ¢
HKCMOHATAMU COMOTCKON (TYBMHCKOW) KOJJIEKIIMM M YHMKAJbHOW KOJUIEKIMeH, coOOpaHHOH y
unaeines Cesepaoid Amepuku B 1860—1870 roast N.I1. Ky3nenoBeimM-KpacHosipckum, a Takxke ¢
coOpaHueM TMpeIMETOB OYIJIMCTCKOTO M JIAaMaMCTCKOTO KyJabTOB M3 Mouronuu, Bypstun u
TyBBI.

Kpanuonornyeckas komiekiusi kabunera antpomosnorun TI'Y —  Gorareiiiee
VHHUKaJIbHOE COOpaHHE TMaJeOaHTPOIOJIOTUYECKUX MAaTepHalioB IO HACEeJNCHUI0 3amagHon
Cubupu ¢ qpeBHEHIINX BpeMEH 10 COBPEMEHHOCTH.



B51.0.33 ®u3znojoruga 4eJoBeKa U ;KUBOTHBIX

JucuunnuHa o0s3aTenbHast sl U3y4eHUsI.

Cewmectp 5, 3auer, cemecTp 6, IK3aMEH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mast Tpy10€MKOCTh TUCHIUTUTHHBI COCTABISET 7 3.€., 252 4acoB, U3 KOTOPBIX

— gexuuu: 60 u.;

— CeMHHApCKUe 3aHsATus: 46 u.

— maboparopHbie pabotsl: 60 .

TemaTruueckui nJian:

Tewma 1. Beenenue B huzunosnoruio.

Uctopus nayku. [Ipenmer u MmeToas! (PU3HOTOTHYECKOTO UCCIEAOBAHUS

Tewma 2. ®usnonorust BO30yIUMBIX TKaHEH.

PaznpaxkxumocTs, Bo30ynuMocTh. buonoreniuansl. @usnonorusi cuHancoB. OU3nNO0IOTUs
MbILIL. PU3UOJIOTHS HEPBHOM TKaHMU.

Tema 3. Perynsmust pu3nonorndeckux GyHKIUH.

Hepsnas perymsanus. Peduekcol. HepBHBIE LIEHTPBHI.

Tema 4. ABTOHOMHasI (BereTaTuBHasi) HEpBHas CUCTEMA.

CrpykTypHbIE 0COOEHHOCTH. CumnaTuyeckui, napacuMIaTUYECKUN u
MeracuMmIatudeckuit oraensl. Meauatopst AHC.

Tema 5. @u3MOIOTUA SHAOKPUHHON CHCTEMBI.

[lpuHuunel ropmoHaiabHOM perynsauuu. Krnaccupukauus ©  MexaHU3MBbl JIEHCTBUS
ropmMoHoB. [‘mnoranamo-runodusapHas cucrema. Perynsius ypoBHsS TIJIIOKO3bI B KPOBH.
Perynsuus munepanbHOro ooMeHa. Perynsauust ypoBHS KaJablusi B KPOBH.

Tema 6. ®u3M0IOTHS KPOBH.

CocraB, cBoHCTBAa W (YHKIHH KpPOBU. OPUTPOIUTHL, TEeMOTIOOWH. JICHKOIUTHI,
3anuTHBIe QyHKIMU KpoBU. IMMyHuTeT. ['pynmsl kpoBu. TpomOGouuTsl, remoctas. I'emonoss.

Tema 7. @U3HOIOTHS CEPACTHO-COCYIUCTON CUCTEMBI.

CrpoeHne M CBOWMCTBA CEpAEYHOM MBIIIBL. ['€eHepanus NOTEHLUANIOB B KIETKax
neficMeKepoB U pabouero Muokapa. Perynsuus cepieyHol 1eITeIbHOCTH.

Tema 8. CucteMHBIH U JTErOYHBINA KPYrH KpOBOOOpAILICHHS.

Tunel cocyaoB, OCOOEHHOCTH UX CTpoeHUs W (GYHKIUH. ApTepuaibHOE aBJICHHE.
Perymnsamnus cocynucroro Tonyca.

Tema 9. ®usnonorus IbIXaHUS.

buomexanuka ApIXaTeNnbHBIX IBWKEHUNA. MexaHu3M BJoXa U BbIIOXA. [[pIxarenbHble
o0bvembl. Tpancnopt ra3os. Perymsmus npixanus.

Tema 10. ITumeBapenue.

CymHocts numieBapenus. [lumeBapurenvHbie ¢epmenThl. IluiieBapeHus B poTOBOM
nosioctu. [TumeBapenue B sxenyake. IlumeBapenue B TOHKON Kulke. BcackiBaHne NUTATENBHBIX
BeniectB. Motopnast pynkuust XKKT. Perymsmus cexpeunu u moropuku KKT.

Tema 11. OOMeH BEIIECTB ¥ TEPMOPETYIISIIHSL.

[Inactuyeckuit u dsHepreTudeckuii oOmeH. OOMeH O€NIKOB, JXHPOB W YIJIEBOJOB.
[Turanue. IToTpeGHOCTH B MUTATEIBHBIX BELIECTBAX U BUTAMMHAX. Perymsmus oOMeHa BelecTs.
Tepmoperynsanus. [TodkumoTepMsl 1 roMOMOTEPMBL. MexaHU3MBbI NOAJIEPKAHUS TEMIIEPaTypPhl
Tena.

Tema 12. Brinenenue.

Crpoenne u ¢ynkuuu mnouek. CrpoeHue HeppoHa. MexaHH3M MoueoOpa3oBaHUS.
Perymauus nuype3a. PeHHH-aHTMOTEH3MH-aIbJOCTEPOHOBAs CUCTEMA.

Tewma 13. O0muit aganTaiiOHHBIA CUHAPOM (PEaKIIHs CTPECC).

®a3bl 1 0COOEHHOCTH CTPECC-PEaKLUU.

Tema 14. ®u3nosoryus HEHTPAIBLHON HEPBHOU CUCTEMBI.

CrnunaHOM MO3T, cTpoeHne W ¢yHKuuu. CTBOJ MO3ra: MPOJOJTOBATBIA MO3T, MOCT,
CpeOHMIA MO3r — OCOOEHHOCTH CTpOeHHs U (QyHKIUH. Mo3zxeuok. IIpomMexyTouHBIH MO3T.



Perukynsapuas ¢opmanus. Ilepennuii Mo3r. ApXUTEKTOHMKA KOpBI OOJBLIMX MOJTYLIApHiA.
Oynkiuu. 90T

Tema 15. ®u3nosnorus CEHCOPHOU CUCTEMBI.

Penentopsr: knaccudukamnuu, ctpoeHue, cBocTBa. KokHBINM aHamu3atop. 3pUTenbHas,
CIIyXOBast, 00OHATENIbHAs, BKyCOBasi CEHCOPHBIE CUCTEMBI. bosieBasi 4yBCTBUTEIBLHOCTD.

Tema 16. ®uznosiorus BoICIICH HEPBHOM JAEATEIBHOCTH.

YcinoBHbIE pediekchl: MeXaHU3M 00pa3oBaHMA M TOPMOXeHHA. [laMATe. DMormw.
OcoOennoctu BH/I uenoBeka: MexImonymiapHasi acCHMMETPHS, BTOpasi CUTHAJIbHAsL CUCTEMA.

B51.0.34 O01as 3xoJ0rus

JucuuniuHa o0s3aTenbHast sl U3y4eHUsl.

Cemectp 6, 5x3ameH.

SI3BIK peanuzaiuu — pyCCKUi.

OO6m1ast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3.€., 144 yacoB, U3 KOTOPBIX

— JeKumu: 28 u.;

— cemuHapckue 3ausaTus: 20 u.

TemaTnueckuii nian:

Tema 1. Ilpenmer, uenu u 3aaaun 3K0JIOrUU. Metoasl ncciaeaoBanuii. OCHOBHBIC ATAIIbI
pPa3BUTHS SKOJIOTHUHU.

Onpenenenve W OpeaIMeT SKOJIOTMH. AHTPONOLEHTPUYECKUH U OMOLEHTPUUYECKUI
noaxoasl. DyHAAMEHTaIbHBIE M NPUKIAAHbIE 3aJaud 3Kojoruu. llonmpazneneHuss 3KOJIOTUU.
Meroasl wuccienoBanuii B dKosoruu. OrmnpeneneHre CUCTeMbl M OCHOBHBIE CBOMCTBA
OMOJIOTUYECKUX CHUCTeM (CTPYKTypHO — (YHKIMOHANbHAS OpraHu3alus, LeJI0CTHOCTbD,
UEPAPXUUYHOCTb, IMEP/HKEHTHOCTh, ONTUMAJIbHOCTB ).

Tema 2. Opranuszm.

OpranusM Kak AMCKPETHAash CaMOBOCIPOM3BOASIIASACA OTKpBITas cucrema. VcTouHMKu
sHepruu. ABTOTpodbl (HOTO - M XEMOCHUHTETHKH), reTepoTpodsl (putodaru, MIOTOSIHBIE,
canpodaru). JlosaepHble U sAepHbIE OpraHU3Mbl. TUIBI MUTAaHUS OPraHU3MOB. YHHUTapHbIE U
MOJIYJIIpHBIE OPTaHU3MBbL. THUIBI PACTHUTENBHBIX OpPraHu3MOB. JKU3HEHHBIE (OPMBI )KHUBOTHBIX.
JKu3HeHHbIN UK opraiu3Ma. [I[puHIMI COOTBETCTBUSL OPraHU3Ma U CPEbL.

Tema 3. Dkonorunueckue pakropsl. OOIIME 3aKOHOMEPHOCTH.

@daxTopel Ccpelpl, UX KilacCUPUKAus IO TMOPSAKY BO3HUKHOBEHHS U XapakTepy
Bo3zaelcTBUA. KonuuecTBeHHBbIE BbIpaKeHHsI (PAKTOPOB, OCHOBHBIE 3aKOHOMEPHOCTH MX
neictBus. Dkonornyeckas kpuBasi. CTEeHOOMOHTHBIE Y 9BpUOMOHTHBIE BUbl. 3aKOH MUHUMYMa
1O. JInbuxa, 3aKOH JTUMUTUPYIOIUX (PAKTOPOB, 3aKOH TOJEPAHTHOCTU; MPABWIO ONTHUMYyMa
(komdopTa), PKOJIOTHYECKass BAJICHTHOCTb, COBOKYITHOE JeWCTBHE (PAaKTOPOB, HE3aMEHUMBIC
dakropbl. [IpUHIUIBI 3KOMOTHYECKOW Kiaccu(UKAIMK OpPraHU3MOB. AHA0MO3 W YaCTHYHOE
yrHETEeHUE MeTaboIu3Ma.

Tema 4. Temnepatypa.

3HaueHue TemnepaTypsl s opranu3mos. [Ipasuno Bant-I'odda u ero npumenumocts k
OMOXMMHUYECKUM pEeaKUUsM. OKOJOrMYeCKHe TpYIIbl IO OTHOIIEHHIO K TeMIeparype.
AnanTtanuy OpraHM3MOB K HHU3KMM U BBICOKMM TeMmIeparypaM. TemmepaTypHbId OanaHc
OpPraHu3MOB M CIOCOOBI ero BoccTtaHoBieHUs. Knaccupukanus opraHu3MoB MO OCOOCHHOCTSM
TEIUIONPOAYKIMH. TemnepaTypHble aJanTalluyi MOMKUIOTEPMHBIX OPraHU3MOB: CIEMATU3aLUs
U TOJICPAHTHOCTh. TemmepaTypHbIil MOpor pa3BUTUS U d(G(HEKTUBHBIE TEMIEPATYPhl Pa3BUTHS.
B03MOXHOCTH TEpMOPETYIISIIUN Y PACTEHUN M MOMKHIOTEPMHBIX XHUBOTHBIX. TemmeparypHble
aJanTaldd TOMOMOTEPMHBIX OpPraHM3MOB (XMUMHUYECKass M (u3UYecKas TEepMOPETYISLN).
I'eTrepoTepMHOCTB.

Tema 5. Caer.

3HaueHHe cBeTa Il pacTeHUd W SKUBOTHbIX. (CoCTaB COJIHEUHOW paauanuu y
MOBEPXHOCTU 3€MJIM. 3HAUEHUE DPa3HBIX YYaCTKOB COJIHEYHOI'O CIEKTpa Il OPraHUu3MOB.
DKOJIOTMYECKUE TPYNIbl PACTEHHI MO OTHOUIEHUIO K cBeTy. CBETOBBIE ajanTalMM pPa3HBIX



DKOJIOTMUECKUX TIpynn pacTteHuidl. CBET Kak YCIOBHE OPHEHTALMM JKUBOTHBIX. OBOJIOLUS
3penusi. OCOOEHHOCTH BOCIIPHUATHS CBETA Y Pa3HBIX SKOJIOTMUECKUX TPYIIT )KUBOTHBIX.

Tema 6. BiaxxHoCTb.

Ponb Bogwl ansa opranuzma. OcoOEHHOCTH MOJAEPKaHUs BOJHOTO OallaHca y HUBIIUX U
BBICHIMX Ha3eMHbIX pacteHuil. Cocymas cuna kopHs. Knaccuukanusi KOpHEBBIX CHCTEM II0
tuny BerBleHus. [lolikunmoruapuyeckue u romoioruapudeckue pacteHus. [urpodursi,
Me30(uTHI U KcepoduThl. ICTOUYHUKH BOABI 1711 )KUBOTHBIX. [loBeneHueckue, Mmopdosornyeckue
U GU3HONIOrHYECKHEe CIIOCOOBI PEryJssuy BOIHOTO OanaHca.

Tema 7. Bognas cpena oOuTanmsl.

DKOJIOTHYECKHE TPYIMIbl TUAPOOHOHTOB, UX MPUCIOCOONICHUS] K OOMTAaHUIO B Pa3HbBIX
30HaX OKeaHa. XapaKTEpUCTUKH BOJHOM cpedbl: IIJIOTHOCTb, BBITAIKUBAIOLIAs CHIIA,
TeMIEPaTypHbId PEKUM. XapaKTEPUCTUKU BOJHOW CpENbl: KUCIOPOJHBIA PEXKUM, COJEBOM
pPEKHUM, KOHLEHTpalus BOAOPOJHBIX HMOHOB, CBETOBOM pexuM. CrnocoObl oOpueHTauuu
JKUBOTHBIX B BOJHOM cpele: OpHEHTAalMs Ha 3BYK, OJXOJOKalHWs, 3JIEKTPOJOKaLHs,
MEXaHOPELENLUs, BOCIPUATUE XUMU3Ma cpesibl. PuibTpalus KaK TUIl TUTaHUSL.

Tema 8. HazemHo-Bo3ay1IHas cpefa oOUTaHus.

XapakTepUCTUKU HA3€MHO-BO3JYIIHOM cpenbl (IUIOTHOCTh, TEMIIEPATYPHBIH PpEXUM,
KHUCIIOPOJIHBIM PEXUM, BIAXKHOCTh, BETpPOBOMl pexuM). Ponp kucnopoga B o0pa3oBaHuU
030HOBOTI'O CJI0S. AJaNTallUy >KUBOTHBIX K BBICOTHOM I'MIIOKCHUHU. 3HAYEHHUE YIJIEKHCIOrO Ta3 U
azota. AHeModunus. AHemoxopus. CHEXHBINA TOKPOB, KaK IKOJIOTHYECKUN (HaKkTop.

Tema 9. [louBa kak cpena oOuTaHUs.

OcoGennoctu noussl. [TouBa kak 6MokocHOe Teno. Biara B mouBe v MOYBEHHBIN BO3IYX.
TemneparypHblii pexuM. BepTukanbHas HEOJHOPOJHOCTh MOYBEHHBIX YCIOBHH. [louBeHHBbIE
TOPU30HTBL. DJKOJIOTMYECKHE TpyNmbl oOurtaTeneld moYBBL: MHKpodayHa, Mme3odayHa,
MakpodayHna, meradayHa mouBbl. [IpucmocoOIeHUST KUBOTHBIX K POIOIIEMY 00pa3y KHU3HU.
OburaTtenu HOp. DKOJIOTHYECKHE TPYMIbI PACTEHUI MO OTHOIIEHUIO K Pa3HBIM CBOWCTBAM MOYB
(KUCTIOTHOCTD, JOCTYIHBIN a30T, KaJIbIH, 3aCOJIEHHOCTH ).

Tema 10. XKuBble opraHu3Msbl Kak cpea 0OUTaHUsL.

Onpenenenve napasutusma. [IpemmymiectBa mapazutu3ma. YIpPOIIEHHE CTPOCHUS Y
napa3utoB. IlpucnocoOneHuss K mnapasuTH3My (BBICOKas IUIOJIOBUTOCTb, aHA’3pPOOHBIN THI
oOMeHa y 3HJIONapa3uTOB, Pa3BUTHE OPraHOB MPHUKPEIJICHUS, CMEHA XO035€B). DKTONApa3uThl,
sHAoNAapasuThl. JKW3HEHHBI LUK Mapa3uToB. 3alUTa OT NapasUTH3Ma Yy pacTeHUH U
KUBOTHBIX. CBEpXMHapa3uTh3M.

Tema 11. Yuenue o nonysium.

Onpenenenre Momyisiquu U ee kputepuu. [IpocTpaHCTBEHHAsl CTPYKTypa MOMYJSALHUU.
Tumnsl pacnpeneneHust ocodeil B mpocTpaHcTBe. 'oMOTHIIMYECKHE peaku: TpyNnoBoit a¢dexr,
MaccoBbIil 3(dekt, BHyTpUBUAOBaAS KOHKYypeHIUsA. Ocemblii U KO4YeBOM 00pa3 >KU3HU Y
KUBOTHBIX. Bo3pacTHas u mosoBas CTpykTypa nonyisiuud. CucreMbl OpayHbIX OTHOIIECHUH Y
KUBOTHBIX. UHCIEHHOCTh MU IUIOTHOCTh MOMYJSIHMH, POXKAAEMOCTb U CMEPTHOCTb, KpPUBbBIE
BBDKMBAEMOCTH, THUIIOTE3a LMKJIWYECKOTO IiepeHaceseHus. PakTopbl, HE 3aBUCAIIME U
3aBHCSIIME OT IUIOTHOCTHU Nomnynauuu. K- u r-ctparernu pa3MHOXKEHUS.

Tema 12. Ompenenenue 6MOIEHO3a U crieNU(pUKA CUCTEM HAJOPTaHU3MEHHOT'O YPOBHS
OpraHH3aIiHy.

Bunosas crtpykrypa Owmounenosa. IlpaBuna VYomneca. HelTpanusm, aMmeHcanusMm,
KOHKYpEHLUA U ee (hOpMbI, 3aKOH KOHKYPEHTHOT0 UCKIItoueHusl. POopMbl XMIITHUYECTBA, 3alllUTa
ot xumHuka. [Tapasutuzm. Kommencanusm u myryanusm. [lonstue o koncopuuu. dopuyeckue
u (abOpuueckue cBsizu B OuoneHose. Ilonsarue o6 skonoruueckoit Huime. KoHkypeHLUs u
9KOJIOTHUECKasl HUIIA. [TpMHIMIT KOHKYPEHTHOTO UCKIJIFOUEHUS.

Tema 13. ITonsiTue 006 sKoCUCTEME.

OyHKIIMOHANBHBIA CcOCTaB W Tpoduyeckas CTPYKTypa sKocucTembl. IlacTOumiHbie H
netputHbie Tpoduueckue nenu. [lpasuno 10% (Jlunnemana). buonoruueckas mpoJyKTUBHOCTh
u Ounomacca. [lepBuyHasi MpPOJYKLMs, YUCTAs MEPBUYHAS MPOIYKIHS, BTOPHUYHAS MPOTYKIIHS.



OKOJIOTUYEeCKHE MUPAMUABI: THPAMHUIbl YUCIEHHOCTH, Ouomacchl, sHepruu. CyTouHas,
CE30HHAsl U MHOTOJIETHSASI JUHAMUKA SKOCUCTEM. DKOJIOTUYECKHUE CYKIIECCUU: MPUYUHBI, BUJIbI U
001111e 3aKOHOMEPHOCTH.

Tema 14. buocdepa.

I'panuner u BemecTBa Owochepsl. McTouHWKM SHEpruu s coodbmiecTB. DyHKIUH
JKMBOI'O  BEILECTBA:  JHEpreTudeckas, ra3oBas, KoOHUEHTpalMOHHAs, OKHUCIUTEIbHO-
BOCCTaHOBHUTEIIbHAS, TPAHCIIOPTHAA. KpyroBOpOT BEIecTB, OMOre0XUMHUYECKUE IIUKIIBI, POJIb B

HUX XUBBIX opranuzMoB. Kpyrosopot yriepoaa u azora. Kpyrosopot docdopa u cepsl.
KpyroBopor BOAbI ¥ KUCIOPOA.

Tema 15. Dxonmornueckas 6€30NMaCHOCTh M OXPaHa MPUPOIBI.

DKOJIOTUYECKHE TPHHLIMIB B Pa3IMYHBIX cdepax MPaKTHUECKOW JeATETbHOCTH
yelioBeKa. 3arpsi3HeHue Ouochepbl MW €ro IKOJIOTMYECKOEe 3HAueHHe, BO3ICHCTBUE Ha
OMOreOXMMHUYECKHE IUKIBL. YpOaHuzamus u e€ BiHMsHHE Ha Ouocdepy. ATPOCHUCTEMEI.
[TpuHIMIIBI OMOMOTUYECKOW OLIEHKH COCTOSIHHSI MPHUPOAHON cpenbl. Metojonorusi pucka B
OLICHKE COCTOSIHMSI Cpefibl. DKOJIOTMUYECKU MOHUTOPUHT. KpuTepuun olieHKHU Aerpajaluu Cpe/bl.
DKOJIOTHS U 340POBbE YEJIOBEKA. JKOJIOTMYECKUM KOHTPOJIb U OKCIIEPTH3A.

Tema 16. 'moOanbHbIE 3KOJIOTHYECKUE TPOOIEMBI

I'moGanpHBIe  JKONOTHMYECKHE  MPOOJIEMbI  COBPEMEHHOCTH:  JeMorpaduueckue,
DHEPreTUYECKHe, M3MEHEHHE KIIMMAara, O30HOBBIM JKpaH, OMOJIOTMYECKOEe pazHoOoOpaszue u
npoOJIeMbl €ro COXpaHEHHs, CBEJACHHE TPOMMUYECKUX JIECOB, OMYCTHIHMBAHHE, MPOOIEMBI
NUTHEBOM BOJBI, 3arpsA3HEHHUE CpEIbl, yTUIM3auus OTX0J0B U Ap. CTpareruu BbDKUBAHUS
yenoBeuecTBa. Ilpemenst pocta. [okmanelt Pumckomy kiny0Oy. IloBectka nHa XXI1 Bek.
Oxpyxaromas cpeaa u ycroiunBoe pasButue yenoeuectBa (Kondepenmmss OOH B Puo-ne-
Kamneiipo, 1992r.). Dxonoruvyeckre TEXHOJIOTHH B UCTIOIb30BAHUU 3€MEIlb, BOJI, aTMOC(EPHOTO
BO3]1yXa.

Tema 17. OCHOBBI PKOJIOTHYECKOTO NPaBa U MEKIYHAPOJHOE COTPYIHUYECTBO.

[Tonsite, oOBEKTHI, CHCTEMa M METOJbl SKOJIOIMYECKOro mnpaBa. KOHCTUTYIIMOHHBIE
OCHOBBI 3KOJIOTMUYECKOTr0 IpaBa. MICTOUYHUKH 3KOJIOTHYecKoro npasa. [IpaBo coOcTBEHHOCTH Ha
npupoanbie  pecypebl. IlpaBo mnpupononosnb3zoBanuss B P®. DOkojormueckas JOKTpUHA
Poccuiickoit ®enepaunu. OCHOBHBIE 3aKOHOZATEIBHBIE AKTBI JKOJIOTMYECKOrO IIpaBa.
Jlexknapamust Puo-ne-YKaneiipo mo oxpyxkaromieil cpeae M pasBUTHIO. MoxaHHecOyprekas
JeKIapanus M0 yCTOMYMBOMY Pa3BUTHIO. DKOJIOTO-IIPABOBOM ONBIT Pa3BUTBIX cTpaH. POpMEI 1
METO/Ibl BO3/IEHCTBUS OOIIECTBEHHBIX OpraHU3allil Ha TOCYJapCTBEHHbIE OpPTraHbl YIIPAaBJICHUS B
o0macTi  oxpaHbl  OKpyxkawmed cpenbl. OCHOBHBIE  HPUHIMIBI  MEXIYHAPOJHOTO
COTPYJIHUYECTBA.

b1.0.35 I'eneruka

JuctunnuHa oOs3aTenbHAs I U3yUEHUS.

CemecTtp 6, oK3aMeH.

SI3BIK peanuzaiuu — pyCCKUi.

OO61mast Tpy10€MKOCTh TUCHHUTUTHHBI COCTaBseT 4 3.¢., 144 4acoB, U3 KOTOPBIX

— nexrmn: 30 u.;

— ceMHHapcKue 3aHsaTus: 18 4.

— JlabopaTopHbIe PabOTHI: 28 u.

TeMaTH4YecKHH NJIaH:

Tema 1. BBenenue B kypc «l'eHeTHKa»

[Ipusnaku cnoxHbie U npoctbie. DeHoTun. 3agaTKu NPU3HAKOB (T€Hbl) U TEHOTHUI KaK
BapUaHT peain3alliy MPOrpamMMBbl pa3BUTHA. POk cpenbl B peain3aiiuyd mporpaMMbl Pa3BUTHSL.
Hacnenyemble u HeHacneayeMble mpu3Haku. ['eHeTHKa Kak HaykKa, €€ MpeAMET U 00BEKT; MECTO
cpenu IpyruxX MUCHIUIUIAH. |'eHeTHuuecKuil aHanu3 U THOpUI0IornIecKkuii Mmeton. CUMBOJIMKA B
TCHETHUKE.

Tema 2. JIHK u rensr



PasBuTtHe mnpencraBieHuii O TeHE Kak HHPOPMAIMOHHOM, TaK M B MaTepUaIbHOM
cMbIciie. «JlomeHaeneBckue» MpeACTaBICHUs O HacleqoBaHUM Npu3HakoB. KopryckynspHas u
XPOMOCOMHAsI TEOPHH HACJIEICTBEHHOCTH B oOmieM Bujue. IlpencraBienus o nenuMocTu reHa,
crynenuatbii - aymuieniomoppusm A, C. CepebpoBckoro. OOmme MNPUHIUNB XUMHAYECKOU
OpraHu3alliil  HYKJIEMHOBBIX KHUCIOT. LleHTpanmpHas JgormMa MOJEKYJISPHOM  OHOJIOTHH.
I'enetnueckuii koa. CoOBpeMEHHBIE MPEACTABICHUS O CTPYKTYpPE I€Ha 3YKapHUOT U MPOKApHOT.
Bbenok-komgupyromme u PHK-konupytomue rensl. OOmue NPUHIMITBI PEryJSLUN SKCIPECCHH
TEHOB Y 9YKapHOT U NPOKapHoT. [ eHoMHbIe Opay3ephl.

Tema 3. I'eHOMBI

JIuneliHOE pacnoioKeHue reHoB B XpomocoMax. HepaBHOMepHOE paclipesielieHHe TeHOB
B XpOMOCOMax, KJIacTephbl I'€HOB, I'€HHbIE NIyCTHIHU. [ 'eHOM. SInepHblil reHoM U uncio Bunkiepa.
Pa3mep renoma. Huciao reHoB B TEHOME U CBSI3b UMCJIA T€HOB € pa3MepoM reHoma. C-napaJokxc.

«Hexonupytomas» 4acTb T€HOMa: TaHIEMHBIC MOBTOPHI M MOOWJIbHBIE T'€HETHUYECKHUE
snemeHTsl. [IceBnorensl. ['eHOMHBIE TPOEKTHI U 3pa FTEHOMUKH.

Tema 4. MyTanmoHHasi U3SMEHUUBOCTD

Buner usmenumBoctu: Mopdo3bl, TepaTbhl, MOAM(PHUKAIUN W MyTaluu. MyTaluoHHAs
teopusi Kopxkunckoro-ne @puza, ee OCHOBHble mOJ0KeHUs. CIOHTaHHbIE MYTallUU:
xapaktepuctuku, npuuunbl. Cucremsl J|HK-penapanuu (moctpernivkaTUBHAs, SKCIIU3UOHHAS,
dotopeaktuBanua, COC-pemapauus). MuayuupoBanHbiii myrtareHe3. lIpuHIMN monagaHus.
['enernyeckue 3¢ hekTsl, 3aBUCUMOCTh A03a-3¢dekT. Xumuueckuid Mmytarene3. Meroasl yuera
MyTaluui y 1po30(uibl ¥ MUKpOOpraHu3MoB. DIyKTyallMOHHBIN TecT. 3aKOH FOMOJIOTMYECKUX
pAnoB HaciencrBeHHOW wu3MeHunBoctd H.M. BasuimoBa. ToukoBble MyTamuu U UX
kinaccupukanus, 3HaueHne. COBpEeMEHHBIE TpEACTaBICHUsT 00 ayuienu3Me. MHOKECTBEHHBIN
atenusM. [amotunsl. XpOMOCOMHBIE U T€HOMHBIE MyTallid, ME€XaHU3Mbl BOZHMKHOBEHUS U
3Ha4YCHHUE.

Tema 5. Peanusauus reHermueckoil mHpopmanmu: oT reHa K mnpusHaky [Iporpamma
pa3BUTHUs opraHu3Ma u oOHTOreHe3. ['eHHble ceTu. CTpPyKTypHbIE M (PYHKIHOHAJIbHbIE
KOMIIOHEHTHI M (DYHKIIMOHATbHBIE MOJIYJIM T€HHBIX ceTeld. ba3oBble MPUHIMIBI OpraHU3AIUU
reHHbIX ceTeil. MonekymnspHas 6topokpaTus. [lnelioTponysi FeHOB U MPOAYKTOB UX IKCIPECCUU.
IleHETpaHTHOCTL M DKCIPECCUBHOCTb TI'€HOB. MealelbHOE B3aUMOICHCTBUE TE€HOB U
HACJICIOBAHUE MPHU3HAKOB NPU MEXKAUICIBHOM B3aMMOJACHCTBHHU. B3anMoaeicTBHE T€HOB B
oOpITax Y. batcona, [lx. bunna u 3. Taryma. Dnucras, cynpeccus, KOMIIJIEMEHT, MOAU(UKALUSA
HEKyMYJSTUBHas W KyMYJSITUBHas IOJMMEPUU B CBETE COBPEMEHHBIX IpEACTaBICHUI 00
OpraHu3alMy B3aUMOJCHUCTBUSA MEXAy reHaMu. HacnenoBaHue INpu B3aMMOJIECUCTBUHM MEXKIY
reHamu. ['enssiii Oananc. ['eHOTHMI Kak cHCTeMa B3aUMOJEHCTBYIOIIMX TeHOB. CucTeMHas
Ouosorus, ee 3aa4i U NepCHeKTUBHI.

Tewma 6. O0m1as pekoMOMHAITUS U MEHIEIIEBCKOE HACJIEIOBAHUE

I'eneTnueckuil aHanmm3, €ro cojepkaHue W YacTHble MeToAbl. OCOOEHHOCTH MeToJa
TUOPHUIONOTHYECKOTO aHanu3a. Yucteie muann. MoHnoruOpuaHoe ckpentuBanue. JJomymenus I
Mennens i 00bsICHEHUS pe3yIbTaTOB €ro OIBITOB. AHaNIMU3MUpyollee ckperuBanue. [lepBoiit
U BTOpOM 3akoHBI Mennemns. HacnenoBanue mpu TUTHOPUIHOM CKpENTMBAHUM. TPETHI 3aKOH
Mennens. LluTonoruyeckue OCHOBBI paclIEIUIEHHMH NP MOHOTHOPUIHOM U JAUTHOPHIHOM
cKkpenuBaHusIX. PekoMmOnHanumsi, yactora pexomouHarmu (rf). MenaeneBckoe HacleoBaHUE B
o0I11eM BHJE: YHUCJIO KJIACCOB raMeT Y MOJUTeTEPO3UTOT, X MPOIMOPIHH, YUCIa U MPONOPIHU
FeHOTUIIMYECKUX U (PEHOTUIMYECKHUX KJlaccoB cpeau nmotomkoB F2. Kputepun MenzaeneBckoro
HacsenoBanusl. [IpaBuio uncTorsl ramer. TeTpaaHblii aHanu3. 3aKOHOMEPHOCTH MEHJIETIEBCKOTO
HaCJIEJOBaHMsI, OMOJIOTUYECKHE MEXaHU3Mbl, YCJIOBHS M CTAaTUCTHMYECKUN XapakTep HX
peanu3auuu. [IpuyuHBl U TpUMEpPHl OTKJIOHEHUH OT O0XXKHMJaeMbIX paciieryieHuid. OCHOBHbIE
MTOJIOKEHUSI KOPIYCKYJIIPHON TEOPHUH HACIEACTBEHHOCTH.

Tema 7. CrieriieHHOE Hacae10BaHUE U KPOCCUHIOBED

[TonHoe W HemonaHOE CUEIUIEHWE TeHOB. ['pynmbl cuemieHus. 3akoH Moprasa.
Kpoccunrosep. Llutonornueckoe 10ka3aTeabCcTBO KpOCCUHIoBepa. LluTonornyecknii MexaHusm



KpOCCUHIOBepa. MUTOTHYECKHUI KPOCCUHIOBEP. XUa3Mbl U KPOCCUHIOBEp. TeTpaiaHblii aHAIU3
NpU  KPOCCHHTOBEpE. 3aKOH aJIUTUBHOCTH. MHOXecTBeHHBI o0MeH. Popmyma Tpoy.
Wutepdepentys u e¢ namMepenue. Jlokanuzanus reHa. [ eHeTHdeckne U HUTOJIOTHYECKUE KapThl.
Kaprupyromue ¢pynkunn. OCHOBHbIE M10JIOKEHUS XPOMOCOMHOM TEOPHH HACIEICTBEHHOCTH.

Tema 8. Onpenenenue nonia, CUEIUIEHHOE € [10JIOM HACJIE0BaHUE, TEHETHKA T10J1a

ITon. PaznensHOmonocts u repmadpoautusM. PacuienyieHne nmo nojy B HOMYJISAIMSIX
pa3aenbHONONBIX oprann3MoB. I'unotesa I'. Menaens. Drosophila- u Abraxas-tumn

reHeTruyeckoro ompenenenus nona. I[lpupona dakropa, onpenenstomero noia. I'omo- u
rereporaMeTHeii  mos. Lygaeus- u  Protenor-tum XpOMOCOMHOIO ONpENENeHUs I10Ja.
CueruieHHOE ¢ 110JIOM HAcJe0BaHUE, €r0 KPUTEpUU. THUIIBI CHEIIEHUS C TI0JIOM U OCOOEHHOCTH
HacienoBaHus. HacnemoBaHue Ipy HEPAacXOXAEHUU IOJIOBBIX XpomocoM. OcobGeHHocTH U
9BOJIIOLMS TOHOCOM. XpoMocoMHass uHBepcusi nosa. bamancoBas (K. bpumxec) u
¢usuonoruueckas (P. Tompammuar) teopun onpeneneHus mnona. [ uHaHAPOMOpPGDU3M.
Huddepenumanus u nepeonpenesneHre Iojia B OHTOreHese. TecTec-IeTepMUHHUPYIOLIHMA
¢akrop. SRY mnexonuraromux. IlepBuunas OHceKCyaabHOCTh Pa3/i€IbHOIONBIX OPraHU3MOB.
Cootnomenue nonoB (CII) u ero peryisiuys B NpakTHYECKUX LIETAX.

Tema 9. [{uTormasMaTudecKoe HacaeJOBaHHUE

Crnenuduka MUTOIUIA3MATHUECKOW U SAEPHOM HACIIEACTBEHHOCTH. METO/bl BBISBICHUS
[IUTOIJIA3MAaTHIECKOT0 HaclieAoBaHus. MarepuHckuit dddekr (Marpoxnumaus). BHesmepHas
HACJIEICTBEHHOCTb. IlmacTuabl W MHUTOXOHAPHUM, Napa3uTbl M CUMOMOHTHI. [lnmazmuuHoe
HacjenoBaHue. B3aumMonencTBHE SANEpHBIX W BHESJNEPHBIX TIeHOB. lluTommmazmarudeckas
MY’KCKasi CTEPUIIBHOCTb.

Tema 10. I'eHbl B IpUPOIHBIX MOMYIALUAX

Bun wn nomymsauusa. I'enetndeckas cTpykTypa nomnyissuuid. OIpeneneHue 4acToT
TEeHOTHIIOB ¥ TeHOB. 3akoH Xapau-BaitnOepra. OrpanndyeHne NaHMUKCUW (MHOPWAMHT,
accOpTaTHUBHOE CKpELIMBaHHE) U e¢ IeHeTHdeckue cieacTBus. [lomynsainnoHHO-TeHEeTUYECKHUM
romMeoctas. MUKpO3BOIIOLMOHHbIE (QakTopbl. MyTupoBaHHE — TEPBUYHBIM HCTOYHUK
U3MEHYMBOCTU U (akTOp MHUKpOlIBOItOIMHU. Murpauus. [peid renos. IlpucnocoGneHHocTs 1
ecTecTBeHHbIH 0TOOp. KonmmuecTBeHHas oleHKa 3QQPeKTUBHOCTH (aKTOPOB MUKPOIBOJIOLUHY,
CXOJACTBO U OTJIMYHE pe3yJabTaTOB HX JeHCTBHs. DOpMBI €CTECTBEHHOro oTOOpa:
CTaOUIIM3MPYIOLUH, HaNpaBJICHHBIN, AU3PYNTUBHBINA, NECTAOUIU3UPYIOLIUHN, 3aBUCSIIUNA OT
IUIOTHOCTH. | €TeporeHHOCTh, NOIMMOP(HU3M U TeHETUUYECKUN Tpy3 nomyisanuil. MosiexymnspHo-
FeHETUYECKHNE OCHOBBI 3BOJIOLUU. 3a/ladyll T€HOCUCTEMATUKH. ['€HO(QOH/IbI, aKTyaJbHOCTbh HMX

OXpaHBbI.
Tewma 11. I'eHbl B pa3BuUTHM OpraHu3Ma
OnTOreHes - MpoLecc peaJn3alMy  HACJIEICTBEHHOM  IMPOrpaMMbl  pPa3BUTHSL.

TorunoreHTHOCTH KiIETOK. JluddepeHunanbHas akTUBHOCTh I'€HOB B TEYEHHE OHTOTEHE3a.
[lepuunas nugdepeHIupoBKa LUTOMIA3Mbl, JeHCTBUE T'€HOB B pPaHHEM HMOpHOTeHese.
Tpancrnanrauus — saep.  SnepHo-UuTONIa3MaTHYeCKUe OTHOUIeHMs. TkaHecnmeuu@uuHas
aKTUBHOCTh T€HOB. Mopdo-pyHKIIMOHANbHbIE W3MEHEHHsI XpoMocoM (mydduHr, "maMmnoBble
nietkn"). BrnusHue ropMoHOB M 3MOpHOHANBHBIX HHAYKTOpOB. CTaHOBIEHHE MPHU3HAKOB B
OHTOTEHE3€, MIICHOTPONNS, B3aMMOJICUCTBUE I'€HOB U KIIETOK, JAeTepMUHALMs. TpaHCIIaHTanus
KJIETOK. I'eTepokaproHsl. Meron COMaTHU4ECKOMN ruOpuAN3aIIH. XHMepHI.
I'ucroHecoBMecTUMOCTD. I €HETKAa KIMMYHUTETA.

Tema 12. I'enHast UHKEHEPUSL.

['opu3oHTaNbHBIA TEHETUYECKUN MNEPEHOC. BblneneHne W CUHTE3 TIeHOB. BekTopsl
npokapuot: TiazMunel, darosas JJHK. PexkomOunantaeie JIHK. KnornupoBanue renoB. banku
reHoB. [Ipo6iiema sKcIpeccuu reTepoJorHuecKux reHoB.

Bekroper sykapuor. Jlpoxokn Kak OOBEKT TeHeTHYeCcKoW uHKeHepuu. (OCHOBBI
TCeHETUYECKON WH)KEHEpUH pacTeHU M JKUBOTHBIX: TpaHc(opMaius KIETOK BBICIINX
OpraHMU3MOB, BBEJCHUE I'€HOB B 3apOJABILIEBBIE 1 COMAaTUYECKHUE KIIETKU KUBOTHBIX. KieTouHas
umkeHepus. [uOpumombl. ['eHeTnyeckas uWHXeHepus U (yHIAMEHTaIbHbIE MPOOIEMBI



OHMOJIOTHH, €€ 3HAYMMOCTh JIJIsl TIPAKTUKU U CONMAIbHbIC acleKThl. CHHTETHYECKast OMONIOTHS U
€€ MEePCIEKTUBBI.

Tema 13. MeaunuHCKas TeHETUKA U OHKOT'CHCTHKA

YenoBek Kak OOBEKT T'C€HETHUYCCKUX HCCIeNOBaHUN. |'€HeaJorm4yecKuii METOJI, DTaIlbl,
pemaemble 3anaud. llutorenermueckuii meron. Kapmotun uenoBeka. [luddepennmanbHas
oKkpacka xpomocoM. CHHAPOMBI XPOMOCOMHOW 3THOJOTMU. MeTton rulOpuan3anuu
coMaTU4ecKuX KieTok. [Ipoune MeTonsl (OJU3HENOBBIM, OMOXMMHYECKHUN, OHTOTCHETHICCKHIA,
MONYJSAMOHHBIN). 3amaun W MpoOJeMbl  MEAWIIMHCKOW TeHETHUKU. BpoxkaeHHbIE U
HacJIeICTBEHHBIC Oosie3Hu. HacencTBeHHas MpeIpacioIoKeHHOCTh K 3a0oneBanusiM. Menuko-
TEHETHUYECKOE KOHCYIbTHpOBaHUEe. OXpaHa 310pOBbsSl U HACJIEICTBEHHOCTH YEJIOBEKA. 3HAUYCHHUE
OXPaHbI OKPYKAIOIIEH CPEABL.

Tema 14. OCHOBEI ceJIEKIINU

IIpenmer u 3amaun cenexuuu. CBs3b CENEKUMU ¢ FeHETUKOW. VICXOaHbIN MaTepuan s
cenekiuu. LIeHTpbl MPOMCXO0XKACHUS U TEHETUYECKOT0 Pa3Ho00pasus KyJIbTYPHBIX PACTEHUH IO
H.A. BaBunosny. [lopona, copt, mramm.

Hcnonb30BaHrne MHAYIUPOBAHHBIX MYTAlUi, peKOMOMHALWU, MOMUILIONIUU. CUCTEMBI
CKpEIIMBAaHMUS B CEJIEKIMM DPACTCHHH M >KUBOTHBIX. JIMHeWHas (aHaIMTHYECKas) CEJICKIIHSI.
Nubpuaunr. Kosdhduuuent nuubpununra. Cuarernyeckas cenekiusa. Ayropuaunr. OtaaneHHas
rubpuam3anusa. MexXBHUIOBasS W MEXpOJaoBas rudpuausanus. OepTUIbHOCTE M PACIICIUICHHE
noToMcTBa THOpuA0B. [IpeogoneHne HeCKpeMBaeMOCTH.

I'ereposuc, ero nmpupoxa. [IpocTeie 1 ABOMHBIE MEKITUHEHHBIC THOPHUIEL. Vconbp30BaHme
[UTOIJIA3MAaTUYECKON MY>KCKON CTEpUIIBHOCTH MPHU MPOU3BOACTBE THOPUIHBIX CEMSH.

Paznmume WCKyCCTBEHHOTO M €CTeCTBEHHOTO otOopa. HacmemyemocTh, ko3ddummeHt
HacnenyemocT. Kpurepuu orbopa: heHoTHIl, pogocioBHasi, Ka4eCTBO MOTOMCTBA. MaccoBbIil
UHIWBUAYAIBHBIA  0TOOp. Od¢dexktuBHOCT, 0TOOpa ™ ycioBus cpeabl. lcmonp3oBaHue
JOCTMKEHUN TEHETUYECKOM M KJIETOYHOM WHKEHEPUM B CEJIEKUMH. [arutoHThl. Ycnexu u
MEPCIIEKTHUBBI CEJIEKIIUH.

b1.0.36 PannnonanbHoe NpUPOAONOJIB30BAHME M OXPAHA NPHPOABI

JuctunnuHa oOs3aTebHAas I U3yUEHUS.

Cemectp 6, 3auer.

SI3BIK peanuzanuu — pyCCKUi.

OO61as TpyA0eMKOCTh TUCHHUIUIHHBI COCTABISET 2 3.€., 72 4acoB, U3 KOTOPBIX

— nexuuu: 18 4.;

— cemuHapckue 3ansatus: 20 u.

Temaruueckui nmJian:

Tewma 1. [Ipupoaomnonb3oBaHre B CUCTEME B3aUMOJICHCTBUS OOIIECTBA U IPUPOIBI.

DIMOXU Pa3BUTUS MPOU3BOIUTEIBHBIX CHJI: OT MEPBOOBITHOM 1O MOCTHHIYCTPUATBHOM.
DKONOTUYECKNE KPU3HCHI B pa3HbIE SIOXU Pa3BUTHs deloBedeckoro odmiectBa. OCOOEHHOCTH
WHIYCTPUAJIBHON M TOCTHHAYCTPHAIBHOM 5noX. Buasl mpupononons3oBanus. PecypcHoe,
OTpacieBO€ W TEPPUTOPUATIBHOE MPUPOJONOIB30BaHUE. DKCTEHCMBHOE U HWHTEHCUBHOE
npupoonoias30Banie. (OCHOBHBIE 3aKOHBI W TMPHHIIUIBI  MPUPOJIOTIONB30BAHUS:  3aKOH
OTPAaHMYEHHOCTH (MCUYEPIAEMOCTH) TPUPOTHBIX PECYpCOB, 3aKOH TMAACHHUS MPUPOHO-
PECYPCHOTO TOTEHIIMAJIa, TPABWJIO HHTETPATHHOTO PECypca, MPUHIIUIT CUCTEMHOCTH, TPUHITUTI
KOMILJIEKCHOTO MCIOJIb30BaHUSI MPUPOAHBIX PECYPCOB, MPUHLUI OPTaHU3ALMN MaJOOTXOJIHOIO
MPOM3BOJICTBA, MPHUHIMI AJANTAINH TPUPOJOIOIH30BaHUS K MECTHBIM YCIOBHUSM, MPUHIUI
MpenynpexaeHus yuiepoa, MPUHIUI ONTHUMM3AIMKA TPUPOJONONb30BaHus U Ap. [IposBreHue
MUAJEKTUYECKNX 3aKOHOB B TPHUPOJONOJB30BAaHUU: 3akoH «EQuHCTBA W B3aWMOCBS3U
NPUPOIHON cpenbl», 3akoH «O0s3aTenbHOr0 Tepexoja KOJIMYEeCTBEHHBIX W3MEHEHHH B
KOpPEHHbIE KaueCTBEHHbIE M3MEHEHHs», 3aKOoH «EauHCTBa M GOpHOBI MPOTHUBOIOJIOKHOCTEM,
3akoH «Otpunanue orpuriaHus». CoLHONPUPOHBIE 3aKOHBI B MPHUPOIONOIb30BAHUM: 3aKOH
«Pa3BUTHS TPUPOAHON CHCTEMBI 3a CYET OKpYXalliell cpenapl», 3akoH «HemoaHoTsl



uHpopmanum», 3akoH «OOMaHuMBOro Onaromonyudusi», 3akoHbl b. Kommonepa. Dxosoro-
SKOHOMMYECKHE OCHOBBI IPUPOOIONIB30BaHNs. ONTUMHU3aLUA IPUPOLONIOIb30BaHUS.

Tewma 2. [IpupoaHsie pecypchbl U UX UCIOIb30BAHUE.

Knaccuukanus mnpupogHBIX pecypcoB. 3amachkl, paclpoCTpPaHEHHE, COCTOSIHHUE,
UCTIOJIb30BaHUE BOJHBIX, MUHEPAILHO-CHIPHEBHIX, 36MENIbHBIX, OMOJIOTMYECKUX, SJHEPTETHUECKUX
U IPYTUX pecypcoB. MUHEpaJIbHBIE PECYpPChl M UX UCIOJIb30BaHue. [lone3Hple nekonaeMele U UX
pacnpoctpaHeHue. MuHepaiabHO-ChIpbeBblE  pecypchl  Poccun.  3emenbHblE  peCypChl.
3emiIeBIaicHAE M 3€MIENob30BaHue. PekynbpruBanus mous. 3eMenbHbIE pecypcsl Poccum.
CocrosiHre W wucHoib30BaHUE 3eMenbHOro ¢onmga Tomckoil obnactu. Boanble pecypcel u
BOJIOIIOJIb30BaHuE. JlecHble pecypchbl U JIECONOJIb30BaHUE. BHOIOrMYECKHE pecypehl CYIIU.
Buonornueckue pecypcsl ruapochepsl. Mapukynbrypa. [Ipobimembl  HCIONB30BaHUS U
BOCIIPOU3BOZICTBA pecypcoB (iopsl u ¢ayHel. buonormdeckue pecypcsl ToMckoil o6iacTu.
Crenuduka HCHIOIB30BAHUS HMCUEPIIAEMBIX, HEHCUYEPHACMbIX, BO300OHOBISIEMBIX M HE
BO300HOBIIsIEMBbIX pecypcoB. OCHOBBI OTPACIIEBOTO U TEPPUTOPUATBHOIO IPUPOIONOIB30BAHHUS.
Manoorxoanble U pecypcocOeperatone TexHojaoruu. Penuknunr. IlpuponHo-pecypcHbiii
NOTEHIMAJ TEPPUTOPUU U €ro HUCHoib3oBaHUE. PecypcooOecreyeHHOCTh CTpaH M PEruOHOB
mMupa. PanmoHampHOE  HWCMONB30BAHME PECYpCOB B JHEpPreTMKe, JO0OBIBAIOMICH U
oOpabarbIBarolllell NPOMBILIUIEHHOCTH, CTPOUTENIBCTBE, TPAHCIOPTE, arpolNpOMBIIUIEHHOM
KOMIUIEKCE, JIECHOM Xo3siiictBe u  T.4.. [lpupomononb3oBaHne B  TPaJULUOHHOW U
aIbTEPHATUBHOW  DHEPIETHUKE: O0COOEHHOCTH  TEIUIOPHEPIeTUKH,  TUAPOIHEPreTHKH,
reJIN03HEPI€TUKH, FEOTEPMATILHON U OMOIHEPTETUKHY.

Tema 3. YpasneHnne npupo10n0Ib30BaHUEM.

Crpykrypa ynpasiieHUs: IpUpoI0noiab30BaHieM B Poccun: gpenepanbHble, pernoHalbHbIE
U MECTHBIE OpraHbl  yIOpaBI€HUS  IPUPONOIOIL30BaHMEM. MeToabl  ynpaBiIcHUS
IPUPOIONOIb30BAaHUEM: TIPABOBBIE, OPraHU3aLMOHHO-aMUHUCTPATUBHBIE, SKOHOMHUYECKUE,
HOPMaTHUBHBIE. 3aKOHOJATEIbHbIE OCHOBBI yIIpaBJICHHUS IIPUPOIOINOIB30BAHUEM.
HcnonHuTenbHas BIAacTh M YIpaBJIEHHWE MPHUPOAONOIb30BaHHEM. OTpacieBble CIyXObl U
BEJIOMCTBa B o0OJylacTH mpupojomnonas3oBanus. denepanbHas cinyxk0a 3eMeENbHOTO KajgacTpa.
@enepanbHbli TOPHBIA M NPOMBINUICHHBIM Han3op Poccun. @DyHKIMOHAIBHBIE OpraHbI
YIPaBIEHUS NPHUPONONOIb30BaHuA. JIMIIEH3UpOBaHWE IPUPOJOINONIB30BAHUA. MOHUTOPHUHT
OKpyXarolled cpeiapl M MPHUPOAHBIX pecypcoB. ['ocymapcTBeHHbIE KalacTpbl (peecTpbl)
IIPUPOJHBIX PECYPCOB: BOAHBIN, JIECHOU, 3€MENBHBIN U JIp.

Tema 4. MexayHapoJIHOE COTPYIHUYECTBO B 00JIACTU MPUPOIOIIOIH30BAHUS U OXPaHBI
OKPYXKAarOILEeH Cpebl.

MexyHapoiHbIE acHEeKThl MPUPOIONOIb30BaHUS U OXpaHbl MPHUPOoAbl. CTOKroJbMcKas
koH(pepentms OOH mno oxpyxkatomen cpeae (1972 r). Koudepenuns OOH no oxpyxkaroreit
cpene u pazButuio B Puo-ne-XKaunetipo (1992 r). Ponp u 3Hauenne Kuotckoro mpoTtokoina st
mupoBoro coobmectBa U Poccun. Ilporpammer «UenoBek u Ouocdepa», «HenoBek ero u
OKpyXaromas cpeaa». Pumckuii kinyd, «['puHOUC» U JOpyrue HeNpaBUTEILCTBEHHBIE
0O0IIeCTBEHHbIE OpraHu3anuu. MexayHapoJaHas mpaBoBas 0a3a IO HCIOJIB30BAaHHIO PECYPCOB
ApKTUKH, AHTapKTUKH, MUPOBOTO OK€aHa, KOCMUYECKOTr0 ITPOCTPAHCTRA.

b1.0.37 buosaorus pa3surus

JuctunnuHa oOs3aTenbHas I U3yUCHUS.

Cewmectp 6, 3a4eT.

SI3BIK peanuzaiuu — pyCCKUi.

OO1m1ast TPyA0EMKOCTh AUCIUILTUHBI COCTABISET 2 3.€., /2 4acoB, U3 KOTOPBIX
— JIeKnnu: 26 u.;

— nabopaTtopHble paboThI: 28 4.

TemaTnuyeckuii niax:

Tema 1. Beenenue B kypc. [Ipeamer u uctopust SMOpHOTIOTHH.



[Ipenmer, 3amauu ¥ MeTObl OMOJIOTHMHM Pa3MHOXKEHUS U PA3BUTHI. DMOPUOJIOTHS Kak
HayKa U ee CBS3b C APYTUMU OMOJIOTHYECKUMHU HAYKaMHU.

Kparkuii 0030p wucropum smOpuonoruu. Bosspenuss ['unmokpara u ApucTtoTens.
Ombpuonoruss XVII-XVIII BB. Ilpedpopmucter u smnurenernku. Paborer K.®D. Bombda.
Omopuonorust XIX B. Paborer K. bspa. CpaBHUTENBHO-3BOJIOINMOHHOE HANpaBICHUE B
sMmOpuosornn  (A.C. Kosaneckmii, J. I'ekkenb, WN.M. MedHukoB. DKcriepuMeHTaIbHAS
smbpuonorus (B. Tuc, B. Py, I'. Ipum). Heorpedopmuctsl 1 Heosnurenetnku. CoBpeMeHHas
SMOpHUOINIOTHS, €€ 3aJaud, HAIpaBJICHUs, CBSI3b C IUTOJOTMEH, T'€HETUKOH U MOJEKYJISpHOU
ouonorueit. [Ipukiagnoe 3HaYeHUE IMOPHUOIIOTHH.

Tema 2. [IpenzapopIiieBoe pa3BUTHE: TAMETOTECHES.

@®opMupoBaHUE MEPBUYHBIX IMOJIOBBIX KIETOK y PA3JIMYHBIX TPYII JKUBOTHBIX (TYOKH,
KHILEYHOIOJIOCTHBIE, KPYTJIbIe YepBH, pakooOpa3Hble, MO3BOHOYHbIE). Murpaius roHoUUTOB B
ronany. 'onagorenes.

Crnepmarorenes: xapakTepHble 0cOOeHHOCTH, ¢a3bl. Criepmuorene3. TUIBI CEMEHHUKOB
y MO3BOHOYHBIX KUBOTHBIX.

OBorene3. OCHOBHBIE MEpPUOJABI OBOI€HE3a: Pa3MHOXKEHUE, PpOCT, CO3PEBAHUE
ANUEKJIETOK. TUIbl MUTaHUs ANLEKIETOK. [IpeBuTeIuioreHe3 u BUTEUIOreHe3. XapaKTEPUCTHUKA
[IUTOJIOTUYECKMX U OMOXMMHUYECKUX MPOIECCOB, MPOTEKaIUX B oonuTe | mopsaka B npodase
Mero3a. OorazMaTH4ecKkasl cerperamusi B pa3HbIX TUNAX sSULEeKIeToK. OCOOCHHOCTH JIeTIeHUM
CO3PEBAHMUS STMIICKICTKH.

Tema 3. OmnogoTBOpEHHE.

JlucTaHTHbIE W KOHTaKTHBIE B3aWMOJEWCTBUS TrameT. AKPOCOMHAas U KOPTHKAaIbHAs
peakuus, ux OuOXHMMHYECKHME MeXaHU3Mbl. lloBeneHue NpPOHYKIIEYCOB M LIEHTPHOJECH mpu
ormonoTBopeHuu. Maspl 3perocTu AUIEKIETOK MpU MPOHUKHOBEHUHU CIIEPMATO30UI0B Y Pa3HBIX
opranu3moB. JlerepmunHanus noja. HeperynasipHslie TUIIBI IOJIOBOTO Pa3MHOXKEHUS Y )KMBOTHBIX:
NapTEHOTE€HE3, THHOTEHE3, aHAPOreHe3. JDKCTPAKOPIIOPAIBHOE OIUIOJOTBOPEHUE Y KUBOTHBIX U
YyeJloBeKa.

Tewma 4. [Ipo6nenue.

OO6mrast xapakTepucTuka mpolecca APOOJICHHS: OMOJOTUYECKH CMBICT, OCOOCHHOCTH
KJIETOYHOTO IIMKJIA, BKIIOYEHHE POJIUTENbCKUX TeHOMOB.Tumbl 1poOiieHHs M UX CBS3b C
KOJIMYECTBOM M paclpeaeneHueM kentka B suuekierke. I[Ipasuna Caxca-I'epTBura.
[TpoctpancTBeHHast opranu3anus apobneHus. OoriasmMaTuyeckas cerperanus. PeryasiuoHHble
CIOCOOHOCTH 0JIACTOMEPOB Y 3apPOJIBIIIECH Pa3IMUHBIX CUCTEMATHYECKUX TPYII. THUIbl OJacTym
U UX OCOOCHHOCTH IPU PA3IMUHBIX TUIIAX APOOIIEHUS.

Tema 5. I'acTpynsanusi.

OOm1ast xapakTepuCTHKa npouecca ractTpyisiuuu. CrocoObl racTpyssaluu: JelaMUHALu,
MMMUTpanus, S0U00IMsI, MHBarMHAUs U pa3uyHble uX couyeTaHus. Tumbl ractpyn. CrocoOsl
3aKJIQJIKM  ME30JIepMbl Y TME€PBUYHO- W BTOPUYHOPOTHIX JKUBOTHBIX. Juddepenunponka
me3zonepMmel.  Llemom.  Mopdorenetnueckue — IBWXKEHUS  NpH  racTpyimsiuu.  Kaprtbl
IIPE3yMIITUBHBIX 3a4aTKoB. [IpoW3BOAHBIE TpeX 3apOABIIEBBIX JHUCTKOB (3KTO-, DHTO- U
ME30/IEPMBI).

Tewma 6. Helipynsuus y mo3BOHOYHBIX.

XapakTepHble OCOOCHHOCTHM U pa3iuuMs HEUpyIsUud Yy XOPAOBBIX IKHBOTHBIX
(;maHuerHuka, am@uOMii, pHIO, NTHUI, MIEKOMUTAOIUX): (OPMUPOBAHME HEPBHOH TpYyOKH,
CerMeHTaIus Me30JiepMbl, AU depeHIInpOBKa OTAEIOB TOJIOBHOTO Mo3ra. MopdoreHeTnyeckre
JBUKEHMS IPU HEUPYIIALIUN.

Tema 7. OpraHoreses.

[Ipon3BosHBIE KTO-, ME30- U DHTOJEPMBI, UX OpraHo- U rucroreres. dopmupoBanHue
HEPBHOW CUCTEMBI, OTJEJIOB TOJIOBHOIO MO3ra y MO3BOHOYHBIX. Pa3BuTue riaza. dnuaepMuc u
ero mpowusBojHbe. JnpdepeHuupoBka COMUTOB (MHOTEHE3, OCTEOTEHE3), MPOMEKYTOUHOU
Me30/1epMbl 1 OOKOBBIX IJIACTHHOK. Pa3zBuTuHe cep/iiia 1 KpOBEHOCHBIX cocy10B. DopMupoBaHue
BHE3aPO/IBIILIEBEIX OPraHOB y IO3BOHOYHBIX: O0O0JIOUEK, KEATOYHOTO MEIIKa, AJJIaHTOMCA.



dopMHUpOBaHUE NHILEBAPUTEIFHOW TPYOKHM M €€ TNPOU3BOAHBIX. Pa3BUTHE KOHEYHOCTEM.
Mopdorenernueckne B3aUMOJEHCTBUS MEXIY 4YacTSIMHM 3ayaTka I[pPU Pa3BUTUU OPraHoB.
JlerepMuHanus 1 peryyisums pu pa3BUTUHA OPraHoOB.

Tewma 8. CpaBHUTEIbHAS YMOPHUOJIOTHS TTO3BOHOYHBIX.

Pa3Butue opraHu3mMoB ¢ T0JI00IaCTUIECKUM THIIOM JIPOOJICHHS: TAHIIETHUKA 1 aM(pUOUA.
3akoH 3apoablieBoro cxoacrsa K.bapa u ero coBpemennas tpaktoBka. OcoOO€HHOCTH OHOI0TUN
pasBUTHs JIAHLIETHUKA KaK TPUMHTHBHOM MOJIENM XOPIOBBIX IKHBOTHBIX. (OcoOeHHOCTH
pasBUTHsL U pa3sMHOXKEHUs amMpuOuil: oOIUIoAOTBOpeHHe, aApoOsieHue siina.  Kaprel
NPE3YMITHUBHBIX 3a4aTKOB OJIACTYJIBI XBOCTATHIX U OecXBOCTHIX ampuouii. Mopdorenernyeckue
JBYDKEHUS NPH racTpy/siiMy U Helpynsauuu aMmpuouii. Opranorenes. Meramopdos.

Pa3zButue opraHu3MoB ¢ MEpOOIACTUYECKHM TUIIOM JPOOJICHHUS: PBIO, PENTUINNA, TTHII.
Mopdorenernueckue ABMKEHUS B paHHEM Pa3BUTUU pbl0. POpMUPOBAHKE KETTOUHOIO MEIIKA.
Oco0OeHHOCTH pa3MHOXKEHMSIT W PAHHETO pa3BUTHS PENTUIMM M NTUL: OIUIOAOTBOPEHUE,
npoOieHue silla, 3akiajka 3apOAbIIIEBBIX JIMCTKOB, BHE3apoA. M 3apojbllIeBas SHTOAEpMA,
NEpBUYHAS TTOJIOCKA U OOPO3JIKa, 3aKJIaJKa OCEBBIX OpraHoB. @OpMHUPOBaHUE BHE3APOIBIIIEBBIX
OpraHoOB, UX CTPOEHUE U (DYHKIMU: KEITOYHOI'O MEIIKa, AMHHOHA, CEPO3bl, AJUIAHTOUCA.

Pazputne mitekonuramommx u 4enoBeka. OCOOCHHOCTH OWOJOTHH pPa3MHOKEHHS U
pasBUTHS IUIALIEHTAPHBIX MJICKONUTAIOMMX U uenoBeka. OIUIOA0TBOpPEHHE, JApoliieHHe,
(dopMupoBaHue 01aCTOLUCTHI, UMIUIaHTaUUsA. POPMUPOBAHNE BHE3APOJABIIIEBBIX OPraHOB, HUX
CTPOEHHUE U POJIb B PA3BUTUH: 000JIOUEK, AJUIAHTOUCA, XKEATOYHOTo Memika. CBs3b 3apojibliia ¢
TenoM marepu. Tumbl mnaneHt. bausHensl. KpuTuueckue nepuoasl B pa3BUTHU YeENIOBEKA.
MexaHu3Mbl 3MOPHOHATIBHONM CMEPTHOCTU HA PA3HbBIX 3Talax pa3BUTHUA. AHOMAIUM Pa3BUTHA
yesoBeka. ['eHeTnueckue HapylIeHUs Kak MPUYMHBI NATOJIOTMMl y uyenoBeka. BiusHue
TEXHOTE€HHBIX (PAaKTOPOB OKpY)KAIOLIEH CpeAbl Ha Pa3MHOXKEHHUE W Pa3BUTHE MKUBOTHBIX HU
yelloBeKa (MyTareHbl, TEpaTOreHbl, TI'OHAJOTOKCHUHBI, AMOpPUOTOKCHHBI). IlpuHUUIBI WU
NEePCHEKTUBBI SMOPHOIOTHYECKOTO MOHUTOPUHTA.

Tema 9. [TocTamMOpHOHaIBHOE Pa3BUTUE OPTaHU3MOB.

IIpsmoe u Henpsimoe pa3BuTHE. Pa3zBuTue ¢ NOJHBIM M HENOJHBIM IPEBPAIICHUEM Y
HaceKkoMbIX. MeTtamopdo3 y amduoduii. Ilepuonnueckue GpopmoodpazoBaTebHbIE MPOLECCH Y
KUBOTHBIX (CMEHa IMOKpPOBOB, JHHbKA). ['omeocTa3. ['opMoHanmbHast perynsuus y *XHBOTHBIX.
Pa3BuTHe BTOPHUYHBIX MOJOBBIX MPHU3HAKOB Y KMBOTHBIX. POCT: THUIBI POCTOBBIX MPOIECCOB,
YPaBHEHHE CKOPOCTH pOCTa, TPaJAMEHThI pOCTA.

Tema 10. Mexanusmbl pa3BuTUs. DOMOpUOHANbHAS MHAYKUUSA. MeXaHnu3Mbl KIE€TOYHOU
T hepeHIMPOBKH.

OMOpHOHaNbHAsE MHAYKIMS M ee 3Tanbl B paHHeM paszButuu ampubuit (I'.1lneman).
IlepBuunas wuHayknusa. CBoilcTBa NEPBUYHOTO opraHusaropa. WHIyKIUS Me301€pMbI
(I.Hptoxona). TanrenumanbHass uHAYKUUA. KoMmmeTeHIMs U BTOpUYHBIE SMOpUOHANIbHBIE
WHAYKIIMH, UX MeXaHU3Mbl. KOHTaKTHBIE M JUCTAHTHBIE B3aUMOJICHCTBUS KJIETOK B Pa3BUTUU
opraHm3moB. MexaHu3mbl KieTO4HOM  arperanuu. CoOBpEeMEHHBIE MPEACTABICHUS O
MOJIEKYJISIPHBIX MeEXaHU3MaX MHIYKIMOHHBIX mporeccoB. JluddepeHupoBka KIETOK Kak
CHUHTE3 crnenupuYecKux OETKOB M cOOpKa HAAMOJICKYISPHBIX CTPYKTyp. HAuddepenumporka
KJIETOUYHBIX MeMOpaH. MeXaHu3Mbl M YpPOBHHU PETYJSAILMM CHUHTE30B CHEUU(DUUECKUX OENKOB:
YPOBEHb COMAaTHYECKUX MyTaluM, TPAHCKPHUITIIMOHHBIN, TPAHCISIUOHHBIN,
HOCTTPAaHCIAUUMOHHBIA. OMNBITBI MO TepecajgkaM KJIeTouHblX saep. Juddepenuumanbhas
JKCIIpeccHss T€HOB (HACEKOMBbIE, IMO3BOHOYHBIE). XMMHUYECKHE M (PU3UUECKHE PEryIsTOpbl
KJIETOYHOM Tu(PepeHIIMPOBKH.

Tema 11. Perenepanusi.

Perenepanuun kak oOmeOuonorndeckoe siBaeHue. Perenepanuss ©  OHTOTEHE3.
Perenepanus ¢usnonornueckas u pemnapatuBHas. CnocoObl pereHepauuu: >MUMopdos,
MopdalTakcuc, KOMIIGHCATOpHAas M pereHepanuonHas rumneprpopus. Comarndyeckuit
SMOpHOTreHes.

Tema 12. DMOpHOIOTHYECKHE MEXAaHU3MBI YBOJIIOIIMOHHBIX H3MEHEHUIA.



buorenernueckuii 3akoH U ero coBpeMmeHHas TpakTtoBka (JI.B. KpymumHckuit).
I'erepoxponuu (3. I'ekkenb, E. MenepT), ux posib B 3BOJIONMUHU. |'eTepoxpomMHas MeTaMepHs
(ILII. VBaHOB) B MOHMMAaHUU MPOUCXOXKICHUS cerMeHTanuu. PummbpuoreHessr (A.H.
CeBeprioB). l'omeo3ucHble U TOMEOOOKC-COAEpIKAllM€ TEHbl, UX OOIIHOCTH  JJs
9YKapUOTHUYECKUX KJIETOK U POJIb B OHTOI'€HE3aX.

b1.0.38 buopusuka

JucuuruinHa o0si3aTenbHas A1 H3yYeHHUS.

Cemectp 7, 5K3aMeEH.

S3BIK peanuzanuu — pyCCKuu.

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3.€., 144 4acoB, U3 KOTOPBIX

— nexnud: 36 u.;

— mabopatopHbie paboThl: 32 4.

TemaTnuyeckuil nyian:

Tema 1. Brenenue B 6nodusuxy

Omnpenenenne Hayku, UcTopusi. OOBEKTHI, IPEAMET, METOJBI U YPOBHU OMO(PU3NIECKUX
HUCCIIENOBAHUMN.

Tema 2. Kuneruka u JguHaAMUKa OHOJIOTMYECKUX TporeccoB. OrmpezaeneHue
CTAllMOHAPHOI'O COCTOSHUSA

dopManbHbBI anmapaT OMOKMHETHKH, MaTeMaTHYeKOe MOJECIMpOBaHHE B OHOQHU3UKE.
Mar. monenun ¢depMeHTaTUBHBIX peakuuid, monenu Manberyca, depxronbcra, BonbTeppa.
BnusiHue TemnepaTypsl Ha CKOPOCTb POTEKaHMSI IPOLIECCOB.

Tema 3. KauecTBEeHHBIN aHaIU3 JMHAMHUKN CUCTEM

@da30Bble IPOCTPAHCTBA, JIMHEAPU3ALUsl YpaBHEHUH IMHAMUKA B OECKOHEYHO MasbIX
npocTpaHcTBax. Turbl 0coObIX TOYEK B (pa30BOM IMPOCTPAHCTBE M JUHAMMUYECKHE CBOWMCTBA
cucteM. IlpenenbHble nuknbl. PacrpenenéHHble cUCTEMBI, MOJENb PAacHpeleEHHBIX CHCTEM,
IIPUHIIMAIIBI CAMOOPTraHKu3alMy. PerymnspHas u XaoTu4eckasi JMHaAMHUKa.

Tema 4. TepmoauHamMuKa OMOJIOTMYECKHUX MPOLIECCOB, OOLINE ONPEIEICHUS

1 u 2 3aKkoHBI pacyeTbl TepMOJMHAMHUYECKMX MoTeHIManoB. Iloctymnar, dopmyna u
teopema [lpurokuna. Cuiel U MOTOKM B JMHEHHON TepMoauHamuke OH3arepa, COINpsDKEHHE
npoueccos. [IpuHIMN ToKanbHOro paBHOBECHs. [[MCCUIIaTHBHBIE CTPYKTYPBI U UX POJIb B JKUBOI
pUpOJIE.

Tema 5. DneMeHTbI MOJNEKYIApHONH OMOPU3UKU

BuyTtpuMonexynspHble B3auMOJIEHCTBUSL B OMOINONINMEpaX, poJib BHYTPUMOJIEKYJISIPHON
JUHAMUKHA.  MerToabl  M3y4eHHMs  JUHAMUKM ~ OWONMOJMMEpPOB,  BpEMEHHas  IIKaia
BHYTPUMOJIEKYJISIPHOM JMHaMUKH. MexaHu3Mbl (pYHKIMOHUpPOBaHUS (DEPMEHTOB, KOHIEMLUS
«OeNIOK-MaITHAY.

Tema 6. OO1m1ast XapakTeprUCTUKAa OCHOBHBIX CTPYKTYPHBIX 3JIEMEHTOB MEMOpaH.

JIBoiiHOW »nekTpuyeckuid cinoil. Tpancmopt uepe3 OuomemOpanbl. MozenbHbIe
MeMOpaHBbI JUIsl U3y4EHHs TPAaHCIOPTa, MOAU(PHUKATOPBI TPOBOAMMOCTH MOJIEJIBHBIX MEMOpaH.

Tema 7. DNEKTPOXUMUYECKUNA MTOTEHIIUAIT

BoiBon ypaBHenuss HepHcra 11si ompezeneHuss paBHOBECHOIO HMOHHOTO MOTEHLHUANA.
PaBHoBecue JlonHana. MoHHbIE NMOTOKM uepe3 MeMOpaHy M HMX COOTHolleHue. [lpuHimmn
HE3aBUCUMOCTH YccuHra. [loTeHnuan nmokoss U moTeHIuan AEHCTBUA, AKTHBHBIA TPaHCIOPT
MOHOB, MOHHBIE MEXaHM3MBbI, JeXallue B MX ocHoBe. OOmas CTpyKTypa MOHHBIX KaHAJOB,
sHepreTuueckre npoduian kaHamoB. OmnucaHWe MOHHBIX TOKOB B MOJENH XOKKUHA-XaKCIIH.
MexaHu3M pacnpoCTpaHeHUsT BO30YXKIEHHUS 1O MHEIMHOBBHIM M HEMHEIWHOBBIM HEPBHBIM
BOJIOKHAM.

Tema 8. DOueprompeobOpasyromue MeMmOpaHbl, TpaHchopMmalMs SHEPruM  Ha
O6uomemOpaHax

Crpykrypa u sHeprosanacatouue cBoiictBa AT®. OKUCIUTENIBHO-BOCCTAHOBUTEIbHBIE
noteHManbl B Onocucremax. OxkucnurensHoedochopunupoBaHme, JOKaaIu3alus U CTpyKTypa



Herne TpaHCIoOpTa AIEKTPOHOB. MeXaHu3M  OKUCIUTENBHOTO  (ochopuiIupoBaHus B
MHUTOXOH/IPHSIX C TOYKHU 3PEHUS] XeMHOCMOTHYECKOM Teopun. CTpoeHne U (yHKIIMU BEKTOPHOMH
H+-AT®a3p1. OCHOBHBIE CIEICTBUS XEMHUOCMOTHYECKOM TEOPHUM U HX SKCIIEPUMEHTAIbHAS
npoBepka. TepMmoreHHast QyHKIMsSI MUTOXOHAPHHA. bakTepuopoaoncu kak (GoTod3IeKTpUUYECKUM
re"aepatop, GorohocHopmIHMPOBAHKE Y TAITOOAKTEPUIA.

Tema 9. CeHCOpHBIE CUCTEMBI, PEIEIITOPHI

ConpskeHue MEeXly BHEILIHUM CTUMYJIOM U PELIENITOPHBIM NOTeHIMaI0M. COOTHOLIEHUS
MEXJy HHTEHCHUBHOCTBIO CTUMYyJa U 3PPEKTUBHOCTbIO €ro BochpuAtus. doropenenuus.
3puTenbHBIE THUTMEHTHI, (DOTONMpeBpamieHust pOJONCHUHA, TeHepanus (HOTopenenTOPHbBIX
NOTCHLIMAJIOB. MeXaHu3M YCWICHHsS CBETOBBIX CHUTHAJIOB. MexaHopeuenuus, THIIbI
MEXAHOPELENTOPOB  KOXM. TepMopeuenuus, TUIbl PELENTOPOB, HOHHBIM  MEXaHU3M
(GopMHpOBaHUS TEPMOPELENTOPHBIX MOTEHIMATIOB. AKYyCTHYECKas peLenius, MeXaHUu3M
(bopMHpOBaHUsT PELETITOPHOTO MOTEHIMANa, KOJAMPOBAaHHE 3BYKOBOM HMH(pOpManuu. BHemHss
xemopeuenuus. Knaccupukanus 3amaxoB 1 MeXaHU3M HX BOCHpUATHs. Bocnpusitie BKyCOBBIX
KauyecTB, MOJIEKYJISIpHbIN MexaHu3M. KiileTounas penenius MojeKyJIspHbIX CUTHAJIOB.

Tema 10. CokpatuTesibHble CUCTEMBbI KaK 0J1Ha U3 (opM OHOIOrHYECKOM MOABUKHOCTH

Mexanoxumuueckue mnpeoOpasoBarenu. MosekynsapHas CTPYKTypa W MEXaHU3M
HOJBM)KHOCTU OEJIKOBBIX KOMIIOHEHTOB COKPATHTEIBHOTO aniapara CKeJIeTHBIX MbIIIL. Pexumbl
COKpAILEHUS] MBIIIL, CKOJb34lasi MOJEIb COKpalleHHus Xakcid. 3amycK COKpalleHUs u
npeoOpa3oBaHUsl SHEPrUM B CKEJIETHBIX MbIIIAX. MeXaHW4ecKHe XapaKTePUCTUKU MBIIIIL.
CraunonapHoe ypaBHeHue Xwia. TepMonMHaMHUYECKME U MOILIHOCTHBIE XapaKTEPUCTHKU
MBI,

Tema 11. OcHOBHBIE (HOTOOMOIOTHYECKHE TIPOLIECCH M UX CTaANU (POPMUPOBAHHS

[lornomenue cBera pacTBOpaMH, OCHOBHBIE 3aKOHOMEPHOCTH IOrJIomeHus. KBaHToBbIN
MeXaHU3M (OTOBO3OYNKACHUS MOJEKYIT W HMX JAe3akThBanuu. DIyopecueHIus, OCHOBHBIC
XapakTepucTuky, 3akoHbl CTokca u BaBuioBa. HHTepkoMOMHAlIMOHHAs KOHBEpCUS B
($boTOBO30YXAEHHBIX MoJIEKyNax, (ochopecueHus. buoxemMumoMUHECHEHIMS, TPUMEPH €€
peanuzanuyu. Murpanust sHepruu Bo30yxaeHus. POTOXMMHUECKHE IPOLECChl M OCHOBHBIE
3aKOHOMEPHOCTH MX peanu3anuu. KomudyecTBeHHbIE OLIEHKN (POTOXMMHYECKUX MPOIIECCOB, TUITBI
doTroxumMHuecKux MpeBpameHnii B Ouocucremax. CrnekTpsl (HOTOOHOIOTHYECKOro JeHCTBHUS.
HetictBue Y®-cBeTa Ha HYKJIEHHOBBIE KHCIOTHI, (POTOpPEAKTUBAHUS W (POTO3AMIUTA KIETOK.
Bausiaue Y ®-o6yuenust Ha O€IKu, TUMUIBI 1 OHOMeMOpaHBbI.

Tema 12. OcHOBBI paguauoHHON ONOPU3NKH

OOmiast XapakTepUCTHKA Ppa3IUYHBIX BMJOB HOHU3MpYIOUIEH paavanuu. EnuHunm
HKCMO3UIIMOHHON M TMOIJIOMIEHHON 103. MeXaHu3Mbl MOTJIOLIEHUS] HEPTUH PEHTTEHOBCKOTO
U3JIIy4EHUs] U ramMma-u3JIydeHus. MeXaHu3M IOIJIOLIEHUS YHEPTUN HEUTPOHOB U 3apsKEHHBIX
yactull. OTHOcuTeNnbHas Ouosjoruueckas 3(Q(PEeKTUBHOCTh Pa3IMYHBIX BHUJIOB MOHU3UPYIOIIEH
panuanuu, 3KBUBaJIEHTHbIE N03bl. [IpuHIMN nonananus, KoHuenuusa mumieHeld. dopmanuzanus
OJIHOYJJApHOTO JAecTBUs. 3aBUCUMOCTh OHojoruueckoro 3¢ dexra MOHU3UPYIOLIEH paaualun
OT BEJIUYMHBI IOIVIOIIEHHOW 103bl (OJHOYZApHOE M MHOroyaapHoe neiicrsue). llpsamoe wu
HEMPSIMOE JICMCTBHE MOHU3HMPYIONIEH panuanuu. Paanonn3 BOAbl ¥ JTUNUAOB. PalrOTOKCUHBI.
PenponyktuBHas M wuHTepdaszHas THUOENb KIETOK, MeXaHu3Mbl uX (opmupoBanus. Poisb
MOIW(UIMPYIOIIUX  areHTOB B paJHallMOHHOM  MOpaxeHuH. PaguonporekTopsl U
panuoceHcuOmnu3aropel. CunepruzMm. CpaBHUTENbHAS PaJUOYyBCTBUTEIBHOCTh OPIaHU3MOB.
[TopaxxaeMOCTh OpraHU3MOB B 3aBHCHUMOCTH OT J03bl 00myueHus. OcTpas jydeBas OOJE3Hb.
OTtnaneHHble NOCIEACTBUS JIyU€BOTO IOPAKEHHUS.

51.0.39 ®uaocodpus

JucuumnnuHa o0s3aTenbHast sl U3y4eHUsI.

Cemectp 7, 3a4eT.

S3BIK peanu3anuy — pyCCKUi.

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 2 3.€., /2 4aCOB, U3 KOTOPHIX



— JIeKuuu: 24 u.;

— CeMHUHAapCKue 3aHsATus: 16 u.

TemaTruueckui nJian:

Tewma 1. ®unocodusi, ee Ha3HAYCHUE U MECTO B CUCTEME TyXOBHOMN KYJIBTYPHI.

CymHocTh W crnemuduka ¢uiocopckoro 3HaHUS U Mo3HaHud. Dunocopuss u
mupoBo3z3penue. [Ipupona u xapakrep ¢uiocodckoro MupoBo33peHus. Ero orauune oT MHBIX
TUIIOB  MHPOBO33PEHYECKOW OpHEHTAaMu (MU(POJIOTHYECKOW, PpEIUTHO3HOW, HAyYHOM).
Owminocodust u Hayka. Ounocodpus u penurus. dunocopuss U HpaBCTBEHHOCTh. Duiocodus
paccyxmaer. Ctpykrypa ¢unocopckoro 3HaHus. LleHTpanbHbie (UIOCOPCKHE TEMBI:
oHTOJIOTHsI, THOCceoJsorust. dunocodckas pedaekcus. «Beunple mpobiaemb» U uiocodckoe
BoMpoianue: GuiIocopusi Kak TEOPETUUECKOE MBILIUICHHE O NpeAeNbHBIX Bompocax. Mcropus
npeamera  ¢umirocopun.  Mcropuyeckue  dopmbl  GyHAAMEHTAIBHOTO  (HHIOCO(PCKOTO
BOTIPOIIAHHUS.

Tema 2. Onronoruueckas npo6iemaruka B punocopuu.

dunocodckoe yueHue o ObITHH ero (yHAaMEHTAIbHBIA cMBICH. OHTOJIOTUS U OHTHKA:
«MHP», «IEHUCTBUTEIBHOCTHY, «PEAIbHOCTHY, OBITUE HAIMYHOE M OIpeleieHHoe. PeanbHOCTD
¢usnueckas u merapuszndeckas. Mertagusudeckoe MoHsATHE ObITHA. BpITHE MarepuanbHOE U
uaeanpHoe, 0O0beKTHUBHOE U cyObekTuBHOe. [Ipupoanoe u couuanbHoe ObiTue. IloHsATue
IPOCTPAHCTBEHHO-BPEMEHHOr0 KOHTHHyyMa. Bemb. boitne Bemieil. YenoBeueckoe ObITHE:
WHAMBHUAyallbHOE U oOiecTBeHHOe. beiThe co3Hanus. beiTne nenHocreld. JlyxoBHoe ObITHE.
beitue bora u uenoBeka. OcHOBHBIE Kareropuu (PpuiocoPCcKol OHTOIOTHUHU: OBITHE W HHYTO;
olmiee W €IMHUYHOE; €AMHOE U MHOTO0€; CYIUIHOCTh U CYIIECTBOBAaHUE; TPAHCIICHIECHTHOE U
MMMaHEHTHOE; TEJeCHOe U JOyXOBHOE; MarepuajibHoe—(popManbpHOe;, CcyOcTaHIHaIbHOe—
aKLUJEHTAIbHOE,  MPUYMHA—CIEICTBUE;  BO3MOXKHOE—JCHCTBUTENBbHOE,  HEOOXOAUMOE—
Clly4aifHO€; CXOJCTBO—pa3IMuue; CTPYKTYpa; UCTOPUS; SK3UCTEHIIMS; CBO00/1a; TEKCTYaIbHOCTb;
npucyTcTBUe—0TCcyTcTBUE. OHTONIOTHS U THOCeonorus. OHTonorus u antponosiorus. OHTONIOrus
u otuka. OHTONOrMs ¥ ocretuka. OHTONOTMA W Joruka. OHTONOTHS W JIMHTBUCTHKA.
dyHaMeHTaIbHOE OHTOJIorHYeckoe yoesxxaenne. OCHOBHOM BOIIPOC OHTOJIOTHH.

Tema 3. Dnwucremonornueckas npoOiematuka B ¢(uiocopun. Teopuss mozHaHUs U
dbunocodus HAyKu U HAYYHOTO 3HAHMSL.

OcHoBHO# Borpoc rHoceosnorur. OcBoeHne Mupa npakTuieckoe u agyxoBHoe. [lozHanue
U JeicTBUTENbHOCTh. EAMHCTBO M MHOrooOpa3ue BUAOB 3HaHMSA M MO3HAHUA. TeopeTndeckoe
3HAaHUE U €r0 OTJINYHE OT BEPHI, IEPEeKUBAHUS, MHEHHsI. CTaHOBIIEHHE THOCEOIOTUIECKON TEMBI
B 3aMa/IHON Tpaauiuu Mbiciu. GopMUpPOBaHHE HOPMATUBHON SMUCTEMOJOTHH. CKENTUIIU3M U
arHocTUIM3M. BceoOmue ycnoBus mno3HaHus. llonarue cyObekta mno3HaHus. CyObekT
OMIOUPUYECKUN U TEOPETUUECKHM (TpaHCUeHIeHTanbHbI). UcTounnku no3Hanusa. CeHcyalnn3m
U pauroHann3M. UyBCTBEHHOE co3epliaHie U a0CTpaKTHOE MblllIeHHe. EAMHCTBO 4yBCTBEHHOTO
U panroHaIBHOTO. TpancuenaeHTanTu3M KaK dbyHIaMeHTanbHAS CTpaTerus
3anajgHoeBporneickoro ¢uiocodckoro u HaydHoro nosHanus. [Ipobnemaruka uctunbl. Barmsn
Ha UCTHHY B UCTOpUYeckoi mnepcrektuse. Mcrtuna, 3abmyxnenue, noxp. [Ipobnema kpurepus
UCTHHHOCTH. ['HOCeoJloTHYecKass KOPPECIIOHACHTHAs TEOpHUs WCTUHBI W IOJIOKUTEIHFHOE
peleHre BoIpoca 00 OTHOIIEHHMH 3HAaHUS W peaJbHOCTH. VICTMHA Kak JI0CTOBEPHOCTh
npencraBieHus. McrtuHa aOcomoTHas W oTHocuTenbHas. OObekTHBHas ucTHHA. McTHHA
abcTpakTHass W KoHKpeTHas. Mcrtuna u mnoHumanue. PenstuBu3m B Bompoce 00 HCTHHE.
PerynstuBHas W mparMatudeckas TpPAaKTOBKAa HWCTHHBI. PoJIb TPAaKTHKU W TMpPAarMaTWKd B
NOHMMaHUM HCTUHBL. Puiocopckuil aHanu3 Hayku. B3anMooTHouieHne Hayku U (uimocopum.
®dunocopust kak cdepa MpeneabHbIX HHTEPIPETAliii UCTUH W OCHOBaHWN Hayku. [loHsThe
METO/I0JIOTUHU U €€ POJIb B Pa3BUTHH HAyYHOTO 3HaHMs. Puitocodus Kak BceoO1asi METO10JIOTUS
HAyYHOTO MMO3HAHUS.

Tema 4. ®unocodckue mnpoOiembl co3Hanus. [loHSATHE CO3HAHHWS B TEOJNOTUU H
ncuxonorun. Co3Hanue kak (utocodckas mpodiema u mpeaMeT (GritocodCcKoro Mmo3HaAHUS.
MupoBo33peHYecKHe W METOJOJOTMYECKOe 3HAYeHHE MpoOJieMbl CO3HaHMA B (HIOCODUH.



MHoroMepHoCTh €ro ucroikoBanus. Puirocopckas Kilaccuka M CyOCTAaHIIMATU3M B TPaKTOBKE
co3HaHus. Co3HaHue Kak cyOcTaHuus. MOHM3M UM Jyalu3M B HCTOJIKOBAaHUHU CO3HAHHUS.
Harypainsm B NOHMMaHMM CO3HaHUsA M INPUHLIMI Kay3aJabHOCTH. Marepuanucruyeckoe
UCTOJIKOBAaHUE CO3HAHMA: IpoOjeMa CO3HaHUS B MapkcucTckoi ¢unocoduu. Co3HaHue Kak
CBOWCTBO-OTpakeHHe. «MarepuanbHoe» © «uaeanbHoe». llpeamer u obOpas. IIpobiema
IPOUCXOXAECHUA  co3HaHuA. Co3Hanme U ncuxuka. Co3HaHWE KaKk  AaKTUBHOCTh
BBICOKOOpPraHU30BaHHOW MarepuH. COLMOKYJIbTYPHBIM KOHTEKCT B IPEICTaBICHUM SI3bIKa U
MmpinuieHus. CounuanpHas HOpPUPOAA CO3HAHMA. EnuHCTBO s3blka M co3HaHus. llonsAtue
oOmiecTBeHHOTO co3Hanust U ero (opm. IlpeBpamiennsie Gopmbl co3HaHus. Maeonorus kak
noxHoe co3HaHue. Co3HaHME M IpakTUyecKas JesaTeabHOCTb. Co3HaHME OOIIECTBEHHOE HU
WHIUBHIyalbHOE. Mesd MHTEHUMOHAIBHCCTM M OYEBUAHOCTH  co3HaHusA. Ilonsartue
npeaMerHoctn cosHanus. «llepexxnBanme cmbicia». TemnopanbHOCTh co3HaHus. DyHKUUU
CO3HaHMs: CMBICIONOPOXKAAIOLIAs, KyJIbTYyp-TBOPYECKas, HBPUCTUYECKAs, IPOrHOCTUYECKAs,
LIEHHOCTHO-OPUEHTUPYIOIIAs, LIEJIEI0Iaratomas.

Tema 5. @unocodus comumanbHOCTH. JIMyHOCTH — OOIIECTBO — HcTopus. OOIecTBO U
npupona. Mcropuueckoe H3MEHEHHE OTHOIIEHUS MEKIY ECTECTBEHHOM M HCKYCCTBEHHOM
cpenoil oOutaHus uyenoBeka. LluBuinm3anus Kak TUIIL M Mepa OOIIECTBEHHOTO MOPSAJIKA.
OO61ecTBO B HUCTOPUYECKOM U3MEpPEHUH: TpaJIuLINOHHOE, WUHIYCTPHAJIBHOE,
NOCTUHYCTPUAJIbHOE OOIIECTBEHHOE YCTPOMCTBO KakK IJIaBHbIE LMBWJIM3ALIMOHHBIE MOJEIIU.
OOmast  XapakTepUCTHUKAa  COLMAIbHO-9KOHOMHUYECKOW  c¢epbl  OOLIECTBEHHOM  KU3HMU.
MarepuanbHoe IPOU3BOACTBO: NOHATHE U OCHOBHBIE MOMEHTBI XO3SIMCTBEHHON IEATEIbHOCTH.
[TorpeGHOCT M MHTEpechl B CHUCTEME MaTepHalbHOro mHpou3BojacTBa. [loHsTHE TpymoBOH
aktuBHOcTH. OOmiecTBeHHOe pa3aeneHue Tpyaa. lIpobiema commoaHTpoIloreHe3a U
JEATEIIBHOCTHAsT ~ CYHIHOCTh  4YEJIOBEKA. [E€XHOJIOTMYECKHE OCHOBBI  IIPOM3BOJCTBEHHOMN
nesirenbHOCTH. CoOIManbHBIE OTHOUICHHWS W TOHATHE COIHanbHOW oOmHuoctu. CommanbHas
crpatudukanusg. CouuanbHoe MpoTHBOpeuHe. J(nanekTuka couuanbHOW AuddepeHunanuu u
uHterpaiuu. CouuanbHass  oO6mHOcTh. ConmanbHbli  MHCTUTYT. OcHOBHBIE  (HOPMBI
0O0I1eCTBEHHOT' 0 MOBeIeHUsI U MOopainu. KOHKPETHO-UCTOPHUECKOE M COLMOJIOTHYECKOE MOHSATHE
AMYHOCTH. JImuHOCTh W coumanbHas ponb. CoumanpHas rpynna. ColManbHBIM HMHTEpEC.
JInuHOCTh Kak CyOBEKT OOIIECTBEHHBIX OTHOLICHWH. McTOpHuecKkue TUMBI B3aMMOOTHOILICHUN
augHocTH M oOmiectBa. (dDeHOMEH couManbHOTO OTuyKJaeHusa. [IpoGnema commaibHON
KOMMYHHKAIIMM B COBpeMEHHOM Mupe. OOIIECTBEHHBINH porpecc: KpUTepuu U rpaHuubl. Maen
MCTOpU3MA U IBOIOIMOHU3MA. McTOpHs Kak IeHCTBUTEILHOCTh OOIIECTBEHHON KU3HH.

Tema 6. @unocopuss KyabTypbl. OCHOBHbBIE NMPOOJIEMBI W3YYEHHUS KYJIbTYpPbI: T€HE3NC,
MOp(hOJIOTHST U CTPYKTypHasi ONpeAENeHHOCTh, THUIIOJOTHS U BO3MOXKHOCTH B3aUMOJIEHCTBUS
pa3INYHbBIX KYIbTYpHBIX (hopM. PaznnuHble Bepcuu KyJabTyporeHesa: JIesiTeIbHOCTHAs!, UTpOoBasl,
CUMBOJINYECKAs] KOHILIETLHN TMPOUCXOXKJEHUS KyJIbTyphl. lleHHOCTHas mnpupoga KylbTypBhI.
[Tpobnema xynbTypHOH menoctHocTH. KynpTypa MmaTepuanbHass U ayxoBHas. CakpalibHOoe U
npodanHoe B KynpType. KynbTypa snurapHas u aemokpartuueckas. KoHTp- u cyOKynbTypa.
DeHOMEH «MaccoBOW KyJIbTypbl». [IoHATHE KynbTypHOU Tpaguuuu. KynbTypHbIN KpU3HUC U €T0
poJib B pa3BuTUU KyabTypbl. KynbrypHas pesomtonus. [loHsTre KynbTypHONH HOpMBL. Buael n
cdepbl KyIbTypHOH JEATEIbHOCTH: TPYIOBasi, MPOU3BOACTBEHHAs, HayYyHas, XY/A0KECTBECHHAs,
nonuTuyeckas. J[MHaMuKa COLMaIbHOTO M KYJIBTYPHOIO Pa3BUTHS: HMPHUHLUI CHUHXPOHHOCTH.
[Tonstne «wneanbHOro Tuma» KynbTypel M. Bebepa. Uneu sBomonmonusma (I'. Crencep) u
«KYyJIBTYPHOTO KOHcepBaTu3may. KyneTypa u connansHbii nporpecc. KynbTypa u HuBHIN3aIU:
cxoactBo u paznuune (P. Tennuc, O. nenrnep, I'. Mapkyse). Teopus JOKaJIbHBIX
nuBun3anuil (A. ToitaOwu, I1. Copokun). Ponb KyabTypsl B connanu3anuu auaHoctd. KynbTypa
¥ (OPMBI COLIMATIBHOTO OTUYXAeHU. [[oHATHE KYIbTYpHOTO CTHJIS.

Tewma 7. Yenosek kak npeamet drtocopun. Gunocodust o mpupoie yenoBeKa: JujieMMa
YHUBEPCAIBbHOCTH U YHUKAIBHOCTU. YEIIOBEK «BHYTPEHHUN» U «BHEWIHUN». Jlyanusm Aymu u
Tena. CyImHOCTh M CyllecTBOBaHUE. «TpaHCIEHIEHTANBbHOE» H «IIPAKTUYECKOE» B YCIIOBEKE.
«BceobuiHocTs» yenoBeka. Knmaccudyeckoe MeTagu3nMuecKoe MpPEACTaBICHHUE O YelOBEYECKOU



CYIIHOCTH: aHTHYHBIE M cpenHeBeKoBble. Hekmaccuyeckoe Mmeradu3nyeckoe MOHUMaHUE
yenoBeka: Meradusuka Boau W Biaactu (Hwuime), «Oomesnp k cmeptu» (C. Kupkerop),
TpPaHCICHJCHTAIbHAS aHAIUTUKA dYenoBedeckoro Owitus (M. Xaiigerrep). CMBbICT >KU3HH.
HIcTOPUYHOCTD YEIOBEYECKOrO cyllecTBOBaHUs. YenoBedyeckas eMMHUYHOCTh. «CiydailHOCTB)
yenoBeka. MunuBuayansHocTh. (CBoOonma. OtBercTBeHHOCTh. Koneunocts. TenecHOCTS.
PanmonansHO€ ¥ YMOLIMOHAJIBHOE B UeloBeKe. YenoBeK «IIPaKTUYECKHil» U MUP MOBCEIHEBHOTO.
«I» n «lpyroit». Kommynukauusa. Bnacts. Hacumme. «HoBeiii rymanusm». IIpoGiema
JUYHOCTHOM wuneHTuukauuu. dunocodckas aHTPONOJOTUS B €€ CBSI3U C OHTOJIOTHEH,
rHoceosiorueit, pumocodueld KyabTypbl M UCTOPUU: YEIIOBEK KaK CYOBEKT OBITUHCTBYIOIIWM,
MO3HAIOIINKN, JEHCTBYIONIUNA, WMCTOPUYECKUA U  KyJnbTypco3garonuid. Dumocodus 00
AHTPOIOJIOTUYECKUX OCHOBaHUSX 4eJI0BEUYECKON KHU3HEAESTEIbHOCTH, o0rieHus,
HPAaBCTBEHHOCTH, COI[UAIbHOCTH.

B51.0.40 OcHOBBI O0MOTEXHOJIOT UM

JucuunnuHa o0s3aTenbHast sl U3y4eHUsI.

Cemectp 7, 3a4eT.

SI3bIK peanu3aluu — pyCCKUM.

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABISIET 2 3.€., 72 9acOoB, U3 KOTOPBIX

— JeKumu: 24 u.;

— CEMHHAPCKUE 3aHATUs: 12 1.

TemaTn4yeckui niian:

Tema 1. BBenenue B OMOTEXHOJIOTHIO

buorexHonorus — MeXIUCHUILUIMHAPHAA 00JIACTh Hay4YHO — TEXHUYECKOTO Mporpecca.
Hctopuss pa3Butuss OuOTexHONornyeckoil Hayku. CBsi3b  OHMOJOTMYECKMX HAyK C
OouorexHosnoruei. Ponb reHHOW WH)XEHEPUM B BO3HUKHOBEHUU TMOHATHS «OHOTEXHOJOTHS.
Otpacau OnotexHosoruu. O61aCTH MPUMEHEHHS TPOTYKTOB OMOTEXHOJIOTUH.

Cemunapckue 3ansatus: Otpaciau OuorexHonoruu. OOracTé NpUMEHEHHs MPOIYKTOB
OMOTEXHOJIOTHH.

Tema 2-3. buoTexHoJIIOTHYECKHME KOMIIAaHUU. MOJIEKYJIIpHOE KJIOHMPOBAaHHE — OCHOBA
TE€HETUYECKON MHKEHEPHUH

OCHOBHBIE KOMIIAHUM U  KJIACCU(HUKAIMS MPOU3BOAUMBIX OHMOTEXHOJIOTHYECKUX
npoAykToB. [lepcriekTuBHBIE HampaBieHUs] OMOTEXHOJOTMM B CHA0KEHMM YEJIOBEYECTBA
IPO/IOBOJILCTBUEM. bHOXMMHMUYECKHE NPUHLIMIIBI pa3pabOTKM M MPUMEHEHHs] MOJIEKYISIpPHO-
Ouonormueckux MeronoB. Mcrtopuss pa3BUTHSL  METOJOB  MOJEKYJISIPHOM  OMOJIOTHH.
[TonunenTtuapl, O€NKM M HYKJIEWHOBBIE KHUCIOTHI Kak HMH(OPMAIMOHHBIE MOJEKYJIbl — HUX
ctpoeHne U (GyHKUIuU. ['oMoOrus mMocieqoBaTeNbHOCTEH W MOJEKYJsIpHas CHCTeMaTHKa.
Cemunapckue 3anstus: [lepcnexTrBHble HanpaBiaeHust 6norexHonoruu. [lomunentuasl, 6enku u
HYKJIEMHOBBIE KMCIIOTHI KaKk HH()OPMAaIIMOHHBIE MOJIEKYJIbI

Tema 4. Ilonmumepasnas nenHas peakuus (IILP) Wceropus otkpertus [IHP n
NPENNOChUIKU A1 €€ pa3BUTHSA B cOBpeMeHHOM Buje. CyTh peakuuu, MPUMEHEHHE B IIENIAX
KIIMHUYECKOH JUArHOCTHKH, B KPUMHUHAIMCTUKE, [UISI CAHMTApHO-3IMUIEMHOJIOTHYECKOIO
KOHTPOJIS, B MOJIEKYJISIPHO-OMOJIOTHYECKUX UCCIIETOBaHMSIX, Ui KOHTPOJISI
OMOTEXHOJOTMYECKUX TMpoleccoB. DTanbl peakuuu, komnoHeHTsl [IL[P-cmecu. Cemunapckue
sanstus: [P, Oransl peakiuu, komnoHneHTs! [TIIP-cmecu.

Tema 5 — 6. [TonyyeHue 4yKepOAHBIX OEITKOB IyTEM MOJIEKYISPHOTO KIIOHUPOBAHUS.

DKCIPECCHS TYKEPOTHBIX OEITKOB B KJIIETKE-X035UHE

Bekropel Ha ocHoBe Oakrepuodara M13. BeiOop KI€TKM-XO35MHA JJs1 KIOHHUPOBAHUS
rereposiornyHoro Oenka. TpeOoBaHus K KIETKe-XO35fMHY, HauOoliee pacHpoCTpaHEHHBIE
MHUKpoopranusaMel. OtpunarenbhHeie  cBoiictBa E. coli ¢ TOYkM 3peHHs TOJIy4YeHUs
reTepojornyHbix 0enkoB. Bacillus subtilis kak kieTka-xo3siMH 17151 KIIOHUPOBAHMS. DKCIIPECCUs



reTepoIOTUYHBIX 0enkoB B kieTke-xo3suHe. [Tomydyenne k/IHK ¢ konuu MPHK. Ilponecc
NpaBUWIbHON TpaHciAuuu U TpaHckpuniuu. OOecrneyeHue MOCTTPAHCISLMOHHBIX H3MEHEHUH
Oenka.

Cemunapckue 3asstus: IlogydeHune uyKepoAHBIX OEIKOB IIyTEM MOJIEKYJIIPHOIO
KJIOHMPOBaHMsI. DKCIPECCUS Uy )KEPOIHBIX OCJIKOB B KJIETKE-X035IMHE. BEKTOPBI.

Tema 7. [TonydyeHre TeHHO-MHKEHEPHOT0 HHCYJIUHA

Wucynmun. OGecriedeHne MOCTTPAHCIALMOHHOTO U3MeHeHus Oenka. MHTepdepoHsI.
CrpoeHne reHHO-UHXXEeHepHOro nHeynuHa. CuHTe3 B B-KIIeTKax.

CemuHnapckue 3ansatus: MHcynuH.

Tema 8. 'eHHO — MHKEHEPHBIC BAKIIUHBI

[lonyyeHne  BakIMH  4Yepe3  KIOHMPOBAHUE  OTHCJIBHBIX  OEJIKOB-aHTUIEHOB.
[TpeumyniecTBO peKOMOMHAHTHBIX BaKMH. OCHOBHbIE TUIIBI BUPYCHBIX YacTull. [lytu co3nanus
BaKIIVH.

[IpoTHBOBHpYCHBIE BaKIMHBI (MEXaHM3M JEHCTBUA M cTpaTerus co3faHus). JKusble
BaKIIMHbl HA OCHOBE NHAKTHBUPOBAHHBIX BUPYCOB, HA OCHOBE BUPYCHBIX AHTUT'CHOB.

Cemunapckue 3aHATUS: ['€eHHO — MHXXEHEpHbIE BaKUMHBL. [IpOTHBOBHpYCHBIE M KHUBBIE
BaKIIMHBI.

b1.0.41 IlpaBoBenenue

Juctunnuna oOs3aTebHas I U3yUCHUS.

Cemectp 7, 3a4eT.

S3BIK peanu3anuy — pyCCKUi.

OO61as TpyA0€MKOCTh IUCHUIUIHHBI COCTABISIET 2 3.€., /2 4acoB, U3 KOTOPBIX

— aexuuu: 24 u.;

— CeMHUHAapCKue 3aHsATus: 12 4.

TemaTruueckui nmJian:

Tema 1. OcHOBHBIE TIOJIOKEHUSI TEOPUH TTPABa

1. TlonsiTne u mpu3Haku mpaBa. COOTHOIIIEHHE TpaBa C MOPAIbIO, CIPABEIINBOCTHIO,
MTOJIUTUKOM, SKOHOMUKOU U PEJIUTUEN;

2. Teopuu NpoUCX0XKIEHUS IPABA;

3. [loHsATHE U IPU3HAKU COLMAIbHBIX HOPM. [ToHSTHE M BUBI IPABOBBIX HOPM.

4. VIcTouHuKH mpaBa.

5. [IpaBOOTHOIIIEHUS: TIOHATHE, CTPYKTYpA U KIacCU(PUKALIUA.

6. [IpaBoco3HaHue U MpaBoOBas KyJabTypa.

7. IlpaBoHapyiieHue: noHaTHe U BUabl. FOpuandeckas OTBETCTBEHHOCTb.

Tewma 2. OcHOBHBIE TIOJIOKEHUSI TEOPUU TOCYAAPCTBA

1. IlonaTHEe U IPU3HAKU TOCYAAPCTBA.

2. Teopun MPOUCXOKICHUS TOCYAAPCTBA.

3. Tunonorus rocyaapcTaa.

4. ®opma rocynapcrBa. ®opma mnpasieHus. Popma rocyJapCTBEHHOTO YCTPOWCTBA.
[TonuTruecKui pexum.

5. MexaHu3m rocyaapcraa.

6. [IpaBoBoe rocynapctBo. ConuansHoe rocyaapcTo. ['paxmaanckoe o0IecTBo.

b1.0.42 MoJueky.asipHas 0M0s10rust

JucuumnnuHa o0s3aTenbHast sl U3y4eHUsI.

CemecTp 8, 3auer.

SI3BIK peanuzanuu — pyCcCKuu.

OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISIET 2 3.€., 72 9acoB, U3 KOTOPBIX
— nexnud: 20 u.;

— CEMUHAPCKUE 3aHATHUS: 4 d.

TemaTn4yecKHui IJIaH:



Tema 1 LienTpanpHas 1orMa MOJIEKYJISIpHOUM Ononoruu ['eHeTHueckuii Ko

[Ipeamer u OOBEKT MOJIEKYJISIPHOW OWONOruu. MeTOoapl MOJICKYJIIPHOH OHMOJIOTHH.
Hctopuss MonekynspHoid Ouomoruu. lleHTpanmpHass [gorMa MOJICKYISPHOW  OWOJIOTHH.
I'enetnueckuii xox. IlepBbie mpencraBiaeHus o reHeTHYeckoM kojae byOnosbiil kox I' ['amora
HenepekpbiBaeMOCTb, TPUIUIETHOCTb U KOMIIAKTHOCTh I'€HETHYECKOTo Koja. OJHO3HA4YHOCTD,
BBIPOKJIEHHOCTb, CTapT M CTON KOAOHBL. [loMEXOycTOMYMBOCTH U YHHUBEPCAIBHOCTH
FEHETUYECKOTO  KoJa  MaHuIyasiiuM C  TEHETHUYECKUM  KOJOM:  “‘ype3aHHbli® U
MOJIyCUHTETUYECKHI N'€HETUYECKHUE KOJIBI.

Tema 2 benku

Uctopusi otkpeiTust u uzydeHus: OenkoB. [lepBuunas cTpykTypa Oenka. Bropuunas
cTpykTypa OenkoB. Tpernunas crpykrypa Oenka. YerBepTuuHas CTpykTypa Oenka. DyHKIUSA
oenka. JIHK-cBsi3pIBaromue Oenku.

Tema 3 HykiienHOBBIE KUCIIOTBI

OTKpbITHE W HYKJIEHMHOBBIX KHUCIOT. llepBUYHAast CTpyKTypa HYKJIEHMHOBBIX KHCIIOT.
OU3UKO-XUMUYECKHE OCOOCHHOCTH PUOO- M J1€30KCUPUOOHYKICHHOBBIX KUCIOT. BTopmunas
ctpykrypa PHK. Tperuunas ctpykrypa PHK Pasnoo6pazme PHK wu wux dynkuun.
Hekomupyromue PHK sykapuor. Hekonupyromue PHK y npokapuor. ['unoresa “mupa PHK”.
[Tarp mokazarenbcTB MHGopManronHor poiu JIHK. YeTbipe nmpeanochikku OTKPBITHS JBOWHON
crimpanu JIHK. [Ipunuuns!l opranuzanuu aeornon cnupanu JJHK nmo Yorcony-Kpuky. ®usnko-
xumuueckue cporictBa JIHK. ®opmer JIHK: A-, B-, Z-, H-, HJ-, G-, I-

Konbsuesas JJHK Lupkyinom CynepckpyurBaHue (YUCIO0 3alCTUICHUM, TBUCT U PAN3UHT,
TornonzoMepassl). HeoObruHbie CTpYyKTYpHI, KoTophie 00pasytoT JHK. Tpu ¢pynkumuu JJHK.

Tewma 4 Tpauckpunuus [Iponeccunr PHK Perynsiiust sxcnipeccuu reHoB

®epmentatuBHas akTuBHOCTH PHK-nmomumepas. Ilpunmuner tpanckpuniuu JIHK.
Crpykrypa PHK-nommmepassl npokapuor. Tpanckpunuus [IHK npokapuor u ee 3rtambl.
WNunnpanus TpaHCKpUNIMKM Yy TpokapuoT. TepMmuHamus TpaHckpunuuu Rho-3aBucumas
tepmuHanus HemrtatHoe mnpepbiBanue snoHranuu. lllecth ocobeHHOCTEM oOpraHuzanuu
tpanckpunuuu JIHK y sykapuor (mo cpaBHeHuio ¢ mpokapuoramu). Paznoo6paszue PHK-
nonmmepas sykapuor. Ctpykrypa PHK-momumepas sykapuor. MHunmanus TpaHCKpUIIUH Yy
sykapuotT IIpomoTop y sykapuor. DHxaHcepsl u caineHcepsl. IIponeccunr PHK y sykapuor.
[Tpoueccunr MPHK. KosnupoBanue. Cruaiicunr. Penkue MexaHu3Mmbl — CIUIalicHHTra:
aBTOCIUTAHCHHT M (pepMEHTATUBHBIH CIUTAWCUHT. AJTbTEpHATUBHBIM U TpaHC-CIUIAHCHHT.

Obpe3anne 3’-HTP u nonumanenunupoBanue. PemaxtupoBanue MPHK. Ilpomeccunr
TPHK. [Iponeccunr pPHK. Perynsuus tpanckpunium y npokapuoT. TpunrogpaHOoBbIi ONEpoH -
pUMep HEraTUBHOM penpeccuu. ATTeHyalusl.

Tema 5 OOpaTHast TpaHCKPUIILIUSA

ObpatHas Tpanckpunuus y BHUY-1. depment oOpaTHON TpaHCKpUNIUU. AKTHUBHOCTH
00paTHOW TPAaHCKPUIITA3BI.

Tema 6 Tpancnsauus

KoMmnoHeHTbl cucTeMbl TpaHCHALMM Y MpokapuoT. CTpykTypHble ocobeHHocTH TPHK
HEeoOXoauMBbIe B Tporiecce TpaHcisanu. AmuHo-ammi-TPHK-cuaTeTassr (apcassl wim Komasbl).
MonekynsipHasi CTPyKTypa puOOCOM TPOKAPHUOT U 3SyKapHoT. LleHTpsl (yHKIMOHAIBHON
aKTUBHOCTH prOocoM. DakTopbl TpaHCcAuuu. MHUIMAMS TpaHCISIUN y TpoKapruoT. OyHKIUU
MaJloil M OOJBIION CyObeTUHHII PUOOCOMBI B XOJ€ WHHUIMALMU TpaHCIAUuMu. Peakius
TPAHCHENTHUIAIMHU B 3JIOHTAllMHA TPAHCIAUUU. Peakius TpaHCIOKAMK B 3JIOHTallMM TPAHCISALINAH.
Tepmunanus Tpancasauu. [Iporeccurr 6e1KoB.

Tema 7 Perumkanus JJHK

[lects npunnunos pemukanuu IHK. JIHK-3aBucumbie JJHK nmonumepassl npokapuot
Jlomenbl u ¢epMeHTaTMBHAs AaKTUBHOCThb. MHuUIMaMs perMkanu y [pOKapuoT.
PernkaTtuBHBIE BUWIKHM U TOTIOJIOTHYECKAsl CIOKHOCTh perunkanuu. Perumkasza. CyObeinHUIIBI
u ux ¢yakuun. @Pparmentsl Okazaku Permukamms Ha “orcraromeit mnenw” JIHK Cewmsb
ocobennocreit permukammu JJHK y sykapuot. Ilpobnema perummkanuu JIHK Ha Temomepax y



sykapuoT Jlumut Xolpauka Tenomepnslii mnoBTOp. YmHeHue Tenomep. Tenomepasa.
Pemukanus u metuinposanue JIHK.

Tema 8 Penaparust 1 peKoMOUHAIUS

Tunsl penapanuu y npokapuoT Tunsl penapauuu y 3ykapuor DepMeHTH penapanuu
PexomOunamnus

B51.0.43 DBoronuoHHass 0M0JIOTUS

JucuuruinHa o0si3aTenbHas A1 H3yYeHHUS.

Cewmectp 8, 3auer.

S3BIK peanuzanuu — pyCCKuu.

OO61as TpyA0eMKOCTh IUCHUIUIHHBI COCTABIISIeT 2 3.€., /2 4acoB, U3 KOTOPBIX

— nexnmd: 20 u.;

— CeMHMHApCKUe 3aHATUA: 4 4.

TemaTruueckuii nmJian:

Tema 1. [Ipeamer: MeTO100THS; UCTOPHS IBOJIFOIIUOHHBIX YUEHUH.

Tema 2. Mctopust 3BONTIOIIMOHHBIX YYEHUI.

Tema 3. OcHOBHBIE CBOWCTBA, OpPraHM3alMs >KU3HEHHBIX (OPM. MPOUCXOXKACHUE U
pa3BUTHE XKU3HU Ha 3EMIIE.

Tema 4. [IpoucxoxaeHre U NPOrpecCUBHAs IBOJIIOIUS TEHETUYECKUX CUCTEM.

Tema 5. Muxpospomronus. MyrannoHHbIH nporecc. PekomOuHamm, Murpanun, apeid
TEHOB.

Tema 6. EcrecTBeHHBIN 0TOOP; TEHETUYECKUI MTOTUMOPPHU3M.

Tema 7. Bua u Bumoo6pazoBaHue.

Tema 8. MakposBorOIUs.

Tema 9. DBoIOIUS HKOJTOTUYECKUX CUCTEM.

Tema 10. ®usiorenes v OHTOT€HE3.

b1.0.44 UmmyHo10THS

JucuuninuHa obs3arenbHast sl U3y4eHusl.

Cemectp 8, 3auer.

S3BIK peanu3anum — pyCCKUi.

OO11ast TpPyA0EMKOCTh IUCIUILTUHBI COCTABIISET 2 3.€., 72 4acoB, U3 KOTOPBIX

— nexknuu: 20 4.;

— CEMMHAPCKUE 3aHATUSA: 8 4.

TemaTnuyeckuii niax:

Tema 1. Ilonstne ummynuter. Kparkas uctopus mNpeacTaBlieHHMH 00 HMMMyHUTETE.
ITonsiTe MMMyHUTET. [ [pUHIIMIIBI IMMYHOJIOTHYECKOTO PACTIO3HABAHHSI.

Tema 2. Jlumdpounnas cucrema. CTpoeHune TUM(OUIHON CHCTEMBI: LEHTpPAIbHBIE U
nepudepudeckrie TMMEGOUTHBIC OPTaHBbI.

Tema 3. [IpoGnembl pacro3HaBaHHUs YYXKOTO BO BPOXKJICHHOM MMMyHHTeTe. Kiierounsle
MEXaHU3Mbl BPOKJIEHHOTO UMMYHHTETA. PeenTopsl BpOKAEHHOTO UMMYyHHUTETA. [ yMOpasibHbIE
(bakTOpBl BPOXKICHHOTO UIMMYHUTETA.

Tema 4. IlpuHIMOB pacnio3HaBaHMS YYyKOrO0 B aJalTUBHOM HMMyHHTETe. T- M B-
mumorutsl. [lepectpoiika T - u B- knetounsix perentopos. Juddepennuponka u cenexuus T-
u B- mumdornuro. Aututena. MHC [ u MHC I1.

Tema 5. Tpanccocynucras MUrpanus KI€TOK MMMYHHOU CUCTEMbI. Pa3BuTHE HIMMYHHOTO
OTBETA.

Tema 6. AyroTosepaHTHOCTb. VIMMYHOJIOTMYECKM IPUBUIETUPOBAHHBIE OpTraHbI.
AyTOMMMYHHBIE 3200JI€BaHUSI.

Tema 7. PakoBas ummyHosorus. [lepBuunble M BTOpU4YHBIE MMMYyHOAe(uuuTe. BHY.
['mnepuyBcTBUTENBHOCTH. BakimHanusi.



B51.0.45.01 DxoHoMuKa

JucuuiuinHa o6s3aTesnbHas A1 U3yYeHHUs.

Cewmectp 5, 3auer.

SI3BIK peanuzaiuu — pyCCKUi.

OOw1ast TPyA0EMKOCTh AUCIHUILTUHBI COCTABISET 2 3.€., 72 4acoB, U3 KOTOPBIX

— JIexuu: 28 4.;

— CEMUHApCKue 3ausaTust: 16 u.

TemaTu4yeckuii niian:

Tema 1. [Ipeamer s3xoHOMUKH

IIpenmer sxoHOMHMYECKOM Teopur. OCHOBHBIE JKOHOMMYECKHE 3aKOHbI. BaxHOCTb
U3y4eHUsI DKOHOMHUKH. MeToabpl SKOHOMHUYECKONW TeopuH. Pecypcsl M HMX OrpaHU4YEHHOCTb.
besrpannunble MOTpeOHOCTH. DKOHOMHYECKAs  JEATENbHOCTh  JIIOAEH:  IPOU3BOJCTBO,
pacripenenenue, ooMeH, norpediaeHne. IkoHOMuKa U 3dpdexTuBHOCTE. CBOOOAHAS PHIHOYHAS
9KOHOMHKA: OCHOBHbIE 4epThbl. YacTHass COOCTBEHHOCTh: KaK OCHOBA PHIHOYHON SKOHOMMKH.
CBo0oJ1a npeqnpuHUMAaTENbCTBa U BbIOOpa. KoHKypeH1us, cucTeMa poIHKOB U 1I€H.

Tema 2. AnpTepHaTUBHAs CTOUMOCTb, KPUBAsl IPOU3BOICTBEHHBIX BO3MOKHOCTEN

Boibop u 1nena BbeIOOpa. OxkoHomHuueckass Mojenb. KpuBas mNpou3BOACTBEHHBIX
BO3MOXXHOCTEM. 3aKOH BO3pacTaHMs albTEpHATUBHOW crouMocTh. [IpousBoauTenbHOCTH
¢dakropoB. DakTOpsI pocTa NPOU3BOAUTEILHOCTHU TpyAa. Crienuanuszanus U pa3elieHue Tpya.

Tewma 3. 3akoH cnpoca

[Tonsitue cmpoca. Benuumna cnpoca. Kpuas cmpoca. 3akoH crpoca. DakTopsl,
BO3/JCHCTBYIOLIME HA CIIPOC. DIACTUYHOCTD CIPOCa.

Tema 4. 3akoH npeyioKeHus

[lonsatue mnpemnoxenus. Kpusas mnpennokeHus. 3akoH npeuiokeHHs. DakTopsl,
BIIMSIOUIME HA TPEAJIOKEHUE B KPATKOCPOUYHOM M JOJITOCPOYHOM IMEpUojax. DINACTUYHOCTh
IIPEJIOKEHUS.

Tema 5. PeiHOYHOE paBHOBECHE

IlonsiTiE O paBHOBECHOM KOJIMYECTBE TOBAapOB M PAaBHOBECHOW LieHE. MexaHusMm
(GbopMUpOBaHUS PHIHOYHOTO paBHOBecHs. PaBHoBecre B Mojenu '"crpoc — IMpensokeHue'.
PaBHoBecue B Mozmenu ‘"cmpoc — mpemnoxkenue". IlociencTBus M3MEHEHHs — cIIpoca.
[TocneacTBust U3MEHEHMSI TPEATIOKEHUS

Tema 6. ®upma B 5KOHOMHUKE

OcHoBHble TOHATHS GupMbl. W3nepxkku u npuObuib. IlocTositHHBIE W TEpeMEHHBIE
u3ziepkku. DPPexT Macimtada Mpou3BOICTBA.

Tewma 7. [loTpeOurtens B 5)KOHOMUKE

Teopuss morpeOutenbckoro moBeaeHus. J[Ba oOBsICHEHUs 3akoHa crpoca. [IpaBuio
MakcuMu3auuu nosiesHoctu. [IpenenpHas mone3HOCTs W KpuBas crnpoca. llorpeOurenbckuit
BBIOOp M OroKeTHOE caepxuBaHue. Kpubie 6e3paznnuusi. DKOHOMHYECKasi IEHHOCTh BPEMEHH.

Tema 8. KonkypeHnus. Poiap KOHKypeHIIMN B pa3BUTHH S3KOHOMHKH

CoBepuieHHass KoHKypeHIMs. HecoBepumieHHas KoHKypeHuus. IlpusHaku pbIHKa
COBEpIICHHONW  KOHKypeHuuu. Ilpu3zHakum  peiHka  MoHomosmu.  IIpu3Hakm  pbeIHKA
MOHOIIOJINCTUYECKON KOHKypeHUuu. [loHsaTne onurononuu.

Tema 9. PeiHOK TpyZa u Kanurana

OcobeHHOCTH pbIHKA TpyJa. PeIHKKM 3emian u kanurtana. [IpomeHT — Kak J10Xox Ha
peaNbHBIM KanuTal.

Tema 10. Jlenbru. 3akoH I€HEKHOTO OOpAIICHHUS.

JIeHpru: UX MPOUCXOXACHHE M CyHHOCTh. DyHKIMM neHer. Tumbl neHer. JleHexHbIe
arperatbl. KonmuecTBo JeHer B oOpalleHWH. YpaBHEHHE KOJUYECTBEHHON TEOpUHU JICHET.
bankoBckas cucrema.

Tema 11. Uadmsmms



[Monstne undnsuuu. [lokazarenu ypoBHs HHQIAIUA. BUAbl U TpUYUHBI WHQOISAIIH.
Undnsuus copoca u  uHbnsuus wuzaepxkek. llocnenctBus u U3AEpKKU  MHQIALUU.
WNudnaumonHas cnupans.

Tema 12. DKOHOMUYECKUH POCT U IKOHOMUUYECKUE LIUKJITbI

Onpenenenue,  U3MEpEHUE,  3HAUEHUE  SKOHOMMYECKOro  pocra.  DakTopbl
3KOHOMHUYECKOI0 pocTa. Moaenu 3kOHOMHUYECKOro pocTa. ['0cy1apcTBO M1 SKOHOMUYECKHUM POCT.
HNudpacTpykTypa ¥ SKOHOMHUYECKHI pOCT. DKOHOMUYecKWH nuki. Pas3pl nukina. Ilpuumna
SKOHOMHUYECKHUX HUKIIOB. [TpOIOIKUTENEHOCT SKOHOMUYECKUX LIMKIIOB.

Tema 13. Cucrema HalIMOHANIBHBIX CUYETOB

Onpenenenne BBII. Pacuer BBII mo poxomam, pacxojam H IO TPOU3BOJICTBY.
Homunanehsiil u peanphblii BBII. Cuctema HallnoHaIbHBIX CUETOB.

Tema 14. Posb rocynapctBa B 5KOHOMHKE

I'ocynapcTBO M pblHOYHAS 3KOHOMUKA. 1'0Cy1apCTBEHHBIN OIOJKET U IOCYIapCTBEHHBIN
nouir. Hanorosas cuctema. I'ocy1apcTBEHHOE PEryIMpOBaHUE SKOHOMUKH.

b1.0.45.02 IIpennpuHuMaTeIbCTBO

JucuuruinHa o6si3aTenbHas A1 U3yYeHHUs.

Cemectp 7, 5K3aMeH.

SI3BIK peanu3anuu — pycCKui.

OO6m1ast Tpy10€MKOCTh TUCIHUIUIMHBI COCTABIISIET 3 3.€., 108 yacoB, U3 KOTOPBIX

— Jnexnuu: 12 4.;

— IpaKkTUYeCKue 3aHATus: 32 4.

TemaTn4yeckui niian:

Tema 1. CymHocTb U cofepkaHue NpeIpUHUMATENbCKON JEATEIbHOCTH

[IpennpuHuMaTenbcTBO Kak BHUJA  JESITEIbHOCTH. 3aKOHOJATeNbCTBO Poccuiickoit
®enepaliii 0 NPEIIPUHUMATENBCKON AesTenbHOCTU. [IpennpuHUMaTensCcTBO Kak SIBICHUE U
npouecc. @Dynkumm npennpuHuMarenscTBa. llpuHnMnel npeanpuHumarenscTBa.  (Cxema
npoluecca npeanpuHuMatenseTBa. CylmHOCTh NpeAnpuHUMaTenseTBa. llpennpuHumarenbckas
cpena. Tema 2. CyOBeKTbI NpeANPUHUMATENBCKON AEATEIbHOCTH

NmymectBo ¢upmbl U 1paBo coOcTBeHHOCTH. OcoOEeHHOCTH MpaBa COOCTBEHHOCTHU
fopuaudeckux Jui. Crenuduueckue crnocoobl MpuoOpeTeHust U MpeKpalieHus: COOCTBEHHOCTH,
IpUCYIIHE TOCYJapCTBY U MyHULIMIIATbHOMY 00pa3zoBaHuio. [IpaBo cOOCTBEHHOCTH U €€ poJib B
peryaupoBaHUU OOpalIeHUs ¢ UMYyIIecTBOM. DOpMbI MpeANPUHUMATELCKON IesTeTbHOCTH.
®opmbl npennpuHuMarenscTBa B Poccun. IlpusHaku knaccudukanuu npeanpuHUMAaTeIbCKON
nesaTenbHOCTH.  Poccuiickoe — 3aKOHOAATENbCTBO O (opMax — MpeArnpUHUMATENhCKOM
nesTeNlbHOCTH.  OpraHu3alvoOHHO-TIPaBOBbIE  (OpPMBI  MpearnpuHUMarenscTBa.  [lopsaok
perucTpanMu npeAnpuHUMaTeneil 0e3 o00pa3oBaHMs IOPHJIMYECKOro Jula. Perucrpanms
IOPUANYECKUX JIULL.

Tema 3. IlnanupoBaHWe NpEANPUHUMATENBCKON JnesTeabHOCTH OCHOBBI OH3HEC-
wianupoBanus. [lonstue OusHec-mana. Lenu u 3anaun OusHec-maHa. BHemHue 1 BHyTpeHHUE
(byHKIMM OM3HEC-TINIaHA U €T0 POJIb B OCYIIECTBICHUH MpeANpHHUMaTeNbCKoi naen. CTpyKTypa
OousHec-maHa. TpeGoBaHus Kk pa3paboTke OusHec-tutaHa. [lpumepHass cxema pa3paboTku
ousHec-tuiiaHa.  KpaTkoe conepxaHue pas3znenoB  OusHec-tutaHa. (OCHOBHBIE — MOHSTHA
oromxeTupoBanusi. OCHOBHBIE BUJIBI KJIAaCCU(DHUKAIIUN OIOKETOB.

Tewma 4. Hanorosas cucrema PO

Oco0eHHOCTH  HAJOrooOJIOKEHUsT  MpeaNpUHUMATENbCKON  aedarenbHocTH.  Ponb
HAJIOTOOOJIOKEHHUsI B TMpEeANpPUHUMATENbCTBE. [IpUHIMIBI JefcTBUS HAJIOrOBOM CHCTEMBI.
CoBpemenHast HajoroBasi cucreMa Poccun. Ponb HamorooGnoxeHus: B pa3BUTHM PHIHOYHOMN
HKOHOMHKH U TpeAnpruHUMaTeNnbcTBa. Hanoroobnoxenue Gpu3nyeckux 1 IOPUANIECKUX JIULL.

HanoroBsle  opranbl.  IlpaBa 1 00f3aHHOCTM  HAJIOTOBBIX  OpPraHOB U
HaJIOrOILIATEIbIINKOB.

Tema 5. CoumansHoe cTpaxoBaHue B Poccun



OO0s13aTeNbHOE TIEHCUOHHOE CTPaxOBaHHE, 00SM3aTENIbHOE COIHMAILHOE CTPAaXOBaHUE IO
BPEMEHHOH HETPYIOCIOCOOHOCTH W B CBSI3M C MATEPUHCTBOM, 00s3aTE€IbHOE MEIUITMHCKOE
CTpaxOBaHKE, CTPAXOBAHUE OT HECYACTHBIX CITyJYacB HA MMPOU3BOJICTBE U Mpodh3adoaeBaHU

Tema 6. JIukBuganusi opraHu3aluii

[Topsiok TUKBHUIAIIMHM aKIMOHEPHBIX 00mecTB. llopsnok nHMKBUAamuu OOIIECTBA C
OTPAaHWYEHHON  OTBETCTBEHHOCTHIO. Jl0OpoBoNbHAsT W  NPUHYIAUTEIbHAS  JIMKBUAIUS
IOPUAMYECKUX JIUI. BaHKPOTCTBO FOPUINIECCKUX U PUBUUECKUX U,

9. Texyuiuit KOHTPOJIb MO AUCHUILIMHE

Texkymuii KOHTPOJb MO AUCIUIUIMHE MPOBOJUTCS IMYTEM KOHTPOJS IOCEHIaeMOCTH,
TECTOB I10 JICKIIMOHHOMY MaTepHally, BBITIOJHECHUS WHAWBUAYAIbHBIX 3aJaHUN W 3aJaHUN 110
MPaKTUYECKUM 3aHSATHUSM, MNPOXOXKIEHUS HHTEPAKTUBHBIX JIEKUUA MO TeMaM H3Yy4YCHHs, U
bukcupyercs B popmMe KOHTPOJIBbHON TOUYKH HE MEHEE OJTHOTO pa3a B CEMECTP.

b1.B.01 DiekTHBHbIE JUCHUILIHHBI 110 (PU3MYECKOl KYJIbTYpe U CIIOPTY

JucuunnuHa o0s3aTeNnbHas U U3y4eHHsl.

Cemectpsl 1-6, 3auer.

S3bIK peanu3alnum — pyCcCKHUil.

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIIAECT 328 4acoB, U3 KOTOPHIX

— MpaKTUYECKUE 3aHATUA: 328 4.

TemaTruueckui nJian:

B nauvane yueGHOro roga oOydaromiuecsi BHIOMpPAIOT OJUH W3 BapHATUBHBIX MOJIYyJEH
UCXOJSl W3 CBOMX HHAMBHUIYaJbHBIX OCOOEHHOCTEM M MPEANOYTEHHUH C YYETOM COCTOSTHUS
310pPOBBSI.

Obwas ¢usuueckas noocomosxa (ODII)

Tema 1. Jlerkas aTnernka

1.1. ber Ha KOpOTKHe U CpeHUE TUCTaHIMH. Pa3BUTHE OBICTPOTHI, CKOPOCTHO-CUIOBBIX
Ka4yeCTB.

1.2. Kpocc (b6er mo mnepece4eHHON MECTHOCTH, OpPUEHTHPOBAHHUE Ha MECTHOCTH).
Pa3BuTre 00111eii BRBIHOCIUBOCTH.

1.3. IIpbDKKM W TPBDKKOBBIE yIpakHeHUs. Pa3Butue cuibl, OBICTPOTHL, TMOKOCTH,
CKOPOCTHO-CHJIOBBIX KaUECTB, CUJIOBOM BBIHOCJIIMBOCTH.

1.4. KoHTpoJibHOE TECTUPOBAHKE YPOBHS (PU3UUECKOMN MOATOTOBIEHHOCTH CTYJCHTOB

Tema 2. JIbDKHAS TOATOTOBKA

2.1. OOy4yeHne TeXHUKE MONEPEMEHHBIX JIBDKHBIX XOJ0B. Pa3zButue OBICTPOTHI, CHJIBI,
BBIHOCIIUBOCTH, CKOPOCTHO-CHUJIOBBIX Ka4eCTB, KOOPAMHALMOHHBIX CIIOCOOHOCTEH.

2.2. OGyueHue TEXHHKE OJHOBPEMEHHBIX JIBDKHBIX XOJ0B. Pa3BuTHE OBICTPOTHI, CHUJIBI,
BBIHOCIIUBOCTH, CKOPOCTHO-CHUJIOBBIX Ka4€CTB, KOOPAMHALMOHHBIX CIIOCOOHOCTEH.

2.3. OOyuyeHue TEXHHMKE CIYCKOB M MOABEMOB. Pa3BUTHE JIOBKOCTH, CHIIBI, CKOPOCTHO-
CUJIOBBIX KauecCTB.

2.4. KOHTpOJIbHOE TECTUPOBAHME T10 JBIKHON MOJTOTOBKE.

Tema 3. OGmiast pusudeckasi MOArOTOBKA

3.1. O6mepa3BuBaronue ynpaxkaenus. O01epa3BUBAOIINE yIIPAXKHEHU 0€3 TPEIMETOB
u ¢ npeaMeramu. CTpoeBble YIIPa)KHEHUS, TOBOPOTHI HA MECTE U B IBH)KEHUU, IEPECTPOEHUS HA
MECTE U B JBMKEHHUH. Y IPAKHEHUS, HalIpaBJIeHHbIE Ha (JOPMUPOBAHKE MTPABUIBLHON OCAHKH.

3.2. Ilpuknaanele ynpaxkHeHHs. Xonapba, Oer, MPBIKKH; YHNPaXKHEHUS B PAaBHOBECHUHU;
NOJATATUBAaHUE Ha TMEpeKyaJuHe, cru0aHue M pa3rubaHue pyK B YHOpE JIekKa; YIPaXKHEHUsS C
UCIIOJIb30BAaHUEM OTSTOLIECHHUH, IPIKKU B JUIMHY, IPBDKKU Yepe3 MpensTCTBUSA, YeTHOUYHBIH Oer.
[TonBU>KHBIE UTPHI U ACTAPETHI.

3.3. IlnaBanue. OOyueHre yMEHUIO JepKaTbCcs Ha BOjE, NMpbDKKaM B Boxy. OOyueHue
KJIACCUYECKUM CTHJISIM ILJIABAHMUSL.

3.4. Atiernyeckass TUMHACTHKA. YTIPaXHEHUS C OTATOLICHUSIMM M Ha TpeHakepax s
pPa3BUTHSA CUIBI PYK, IIEYEBOTO NOSICA, IIIEH, TYJIOBUILA U HOT.



3.5. Boneitbon. ObydeHne cTokaMm U TEpEeMENICHHsIM; X0/b0a, Oer, CKa4oK, MPBDKOK,
CTapThl, OCTAHOBKH, MOBOPOThl. OOydeHHE TEeXHHKE I0Jay CBEpPXy M CHHU3Y, IpueMa Msaya
CBEpXY M CHU3Y OBYMs pykamu. OCHOBBI TaKTUKU BoJieii0ona. Po3bIrphim Msua B TpU KacaHUs
yepes Urpoka 30HsI 3. IrpoBas mpaxkTHka.

3.6. backerOoin. TexHuKka Urpbl B 3aIIUTE: 3aIIUTHAS CTOMKA, MEPEMEIICHUsT OOBIYHBIMU,
MPUCTABHBIMH IIaraMy B Pa3jIMYHbIX HANPaBICHUSX, IEpEeIBUKEHIE CIMHOMN Briepea. O0yueHue
TEXHMKE BJIaJICHUS MSUOM: JIOBJIS Msdya Ha MECTE U B ABM)KEHMH, BEJICHUE MsS4a IPABOil U JIEBOM
pYKOH B JBMKEHHH IIaroM U Oerom, Opocku Msiua B KOp3uHy, mrpadubie Opocku. Urposas
IIPAKTHKA.

3.7. KoHTpOJbHOE TECTHPOBAHUE YPOBHS CIOPTUBHO-TEXHUYECKON MOJITOTOBICHHOCTH.

Amnemuueckasn eumnacmuxa (pumuec u 600udOUIOUHS)

Tewma 1. Jlerkas aTneruka

1.1. ber Ha KOPOTKHE U CpeAHUE NUCTaHLUU. Pa3BuTHE OBICTPOTHI, CKOPOCTHO-CHUIIOBBIX
Ka4yecCTB.

1.2. Kpocc (ber mo mnepecedyeHHOH MECTHOCTH, OPHEHTHPOBAHWE HA MECTHOCTH).
PaszBuTure 001IEel BEIHOCIUBOCTH.

1.3. TIppDKKM W TPBDKKOBBIC yIpakHeHHs. Pa3Butme cuibl, OBICTPOTHI, THOKOCTH,
CKOPOCTHO-CUJIOBBIX KaueCTB, CUJIOBON BBIHOCIHBOCTH.

1.4. KoHTpOJIbHOE TECTUPOBAHKUE YPOBHS (PU3HUUECKOM IMOATOTOBIECHHOCTH CTYACHTOB

Tema 2. JIbpKHaA TIOATOTOBKA

2.1. OOy4yeHue TEXHUKE MONEPEMEHHBIX JIBDKHBIX XOJI0B. Pa3zButue OBICTPOTHI, CHJIBL,
BBIHOCJIMBOCTH, CKOPOCTHO-CHJIOBBIX Ka4€CTB, KOOPAUHAIIMOHHBIX CIOCOOHOCTEH.

2.2. OOyueHmne TEXHUKE OJHOBPEMEHHBIX JIBDKHBIX XO/J0B. PazBuTue OBICTPOTHI, CHIIBI,
BBIHOCJIMBOCTH, CKOPOCTHO-CHIIOBBIX Ka4eCTB, KOOPIUHAIIMOHHBIX CIOCOOHOCTEH.

2.3. OOyuyeHue TEXHHMKE CIYCKOB U MOABEMOB. Pa3BUTHE JIOBKOCTH, CHJIBI, CKOPOCTHO-
CUJIOBBIX KauecCTB.

2.4. KoHTpOJIbHOE TECTUPOBAHUE T10 JIBKHON MOATOTOBKE.

Tema 3. ATneTudeckas ruMHacTUKa

3.1. TexHUKa BBINOJIHEHUS YNPaKHEHUN AaTIETUYECKON TMMHACTUKH JUIS TPEHHUPOBKHU
OTJENIBHBIX MBIIIEUHBIX rpynn. OOyueHre oCHOBaM TEXHUKU ynpaxkHeHUH. JKuM mTanru iaexa
Ha TOPU3OHTAJIBHOW CKaMbe, pa3BOJKa TaHTEJEH B CTOPOHBI JIeXka, MOAbEM LITAHTU Ha OWIIETIC
CTOS, J)KUM JIeXKa Y3KMM XBaTOM, (PAHIy3CKMH UM CTOs, UM IITaHTH CTOsI C TpPYyIH,
IpHCEeJaHUe CO LITAHTOM Ha IJie4ax, CTAHOBas TAra, TAra MITAHTH B HAKJIOHE K MOfCY, LIpary,
Ipecc Ha HAKJIOHHOM CKaMbe, PECC Ha KOHCOJIbHBIX OpYChsIX.

3.2. Pa3BuTue OTAENBHBIX TPYINI MBI Ha TpeHaxepax. TsAra pykKosSTKH OJoka K
noa00PO/IKY CTOS, TAra PYKOSATKM OJIOKA 3a rOJOBY IIMPOKHUM XBAaTOM CHJS, TATAa PYKOSTKU
0JI0Ka K KUBOTY CHJISI, CTHOAHUE PYK CO IITAHTOM Ha ckaMbe CKOTTa, cru0aHue pyK Ha OJI0YHOM
YCTPOMCTBE, TPHUIIETICOBBIN UM Ha OJIOKe CTOs, pa3rubaHue pyk Ha OJoKe cuis, pasrubaHue
HOT Ha TpeHaXepe CHJii, CTh0aHNe HOT Ha TpPEHaXKepe CUs, )KUM HOraMH Ha TpeHa)Kkepe Chld,
CBEJICHME PYK IIEpEe]] TPYAbI0 Ha TPEHAXKEPE CHUJIA, TOJIEHb B TPEHAXEPE CUMSL, IPECC HA PUMCKOM
CTyJIe, TUIIEPIKCTEH3HsI, KPOCCOBEPHI, OTKUMaHKHE Ha OPYChsX Ha OJIOUHOM YCTPOIHCTBE

3.3. YnpaxkHeHHs Ha yBeJTMUEHUE MBIIIEYHONH Macchl. [y MBIl pyk: crubaHue pyK co
HITAaHTOM ¢ «YUTUHTOM», TOATATUBAHHE OOPATHBIM XBaTOM C OTSTOLICHHEM Y I0sica, )KUM Jiexka
Y3KUM XBaTOM, (PaHIly3CKUI JKUM Y3KMM XBaToOM Jieka. J[JIsl MBINII CIIMHBI: CBEJCHUE IUICY
Ha3a/-BBEpX CO IITAHIOM B pyKax, TAra TaHTeled B HAKJIOHE IONEPEMEHHO, TAra CIUHOM CO
mrtaHroil. Iy MBI HOT: TpUCElaHUe CO INTAaHroW Ha miedyax (Tpyau), CTaHOBas TAra C
BBIIPAMIICHHBIMUA HOTamH. JJi A€TbTOBUAHBIX MBI KUM IITaHTH, CTOSI, IIMPOKUM XBAaTOM C
TPy, TATA IITAaHTH K OJ0O0POAKY Y3KUM XBaTOM.

3.4. Koppekiusi oTIenpHBIX TPYNN M. burenc: crubanue pyk Ha ckambe CKOTTa,
crubaHue pyK C TaHTeNIsIMH, crHOaHue pyK co IITaHroil. Tpuuenc: (paHIly3cKUil >KUM CTOS,
Jexa oTo Ji0a, OTBEJCHHE PYKU C TaHTENbIO Ha3al B HakjoHe. [[si MBILII CIIMHBI: BpallleHue
IUIEYaMU C TAHTEJSIMH B PYKax, TAra Ha OJOKE K KUBOTY CHAA, THnepakcTeH3us. Ksaxpuuerc:



MOJIYIIPUCEIbl CO LITAHTOM, TMpHUCEeNaHHe cO INTAaHroM B pykax 3a crnuHOW. bunenc Oexpa:
MOJIOBUHYATOE crubanue Hor Ha Osoke. /s IeNbTOBUIHBIX MBIIIIL: KUM CHJIS HTUPOKHUM XBaTOM
¢ Ipyau (u3-3a rojioBbl), )KMUM TaHTEJIEH CUMs, JIOKTU B CTOPOHBI. J{JI MBILII Ipyau: pa3BoAKa
raHTesnel Jiexa, *KUM IITAHTH JIeKa MO/l OTPUIATENIbHBIM YTJIOM.

3.5. VYmopaxHeHHs Ha TpeHaKepax pa3IM4YHbIX THIOB. TsAra pykosTku OnoKa K
oI00POJIKY CTOS, TSra PyKOSATKH OJIOKA 3a FOJIOBY IIMPOKUM XBAaTOM CHJIA, Tsra

PYKOSITKM OJOKa K KHBOTY CHJs, CrHOaHME pyK cO IITaHrod Ha ckambe CKOTTa,
crubaHue pyk Ha OJJOYHOM YCTPOWCTBE, TPUIEIICOBBIN JKUM Ha OJIOKE CTOs, pa3rubaHue pyK Ha
O5oke cuus, pa3srubaHue HOT Ha TPEHaKepe CUJs, CTMOAHWEe HOT Ha TPEHaKepe CHUIs, KUM
HOTaMHU Ha TpEHaxepe CHUls, CBEIEHUE PYK Ieped TpyIbl0 Ha TpEHaXepe CUJs, TOJICHb B
TpEHa)XKEepe CHUJi, IIPECC Ha PUMCKOM CTYJE, TMIEPIKCTEH3MsI, KPOCCOBEPHI, OT)KMMAaHHUE Ha
OpychsX Ha OJIOYHOM YCTPOMCTBE.

3.6. KoHTpOabHOE TECTUPOBAHUE YPOBHS CIOPTUBHO-TEXHUYECKON IIOITOTOBIEHHOCTH.

Aspobuxa

Tema 1. Jlerkas atnetuka

1.1. ber Ha KOPOTKHE U CpeAHHE TUCTaHIMU. Pa3BuTre OBICTPOTHI, CKOPOCTHO-CHIIOBBIX
Ka4yecCTB.

1.2. Kpocc (Oer mo mepeceueHHOW MECTHOCTH, OPHUEHTHPOBAaHHE HAa MECTHOCTH).
PasButne o0meii BEIHOCIHBOCTH.

1.3. TIpbDKKM W TPBDKKOBBIE yHpakHeHUs. Pa3BuTue cuiibl, OBICTPOTHI, T'HMOKOCTH,
CKOPOCTHO-CUJIOBBIX KaY€CTB, CUJIOBOM BBIHOCJIIMBOCTH.

1.4. KoHTposbpHOE TECTUPOBAHKE YPOBHS (PU3HUECKON MOArOTOBIEHHOCTH CTYJICHTOB

Tema 2. JIpKHAs TOATOTOBKA

2.1. O0yyeHne TeXHUKE MOMEPEMEHHBIX JBDKHBIX XOJ0B. Pa3zBuTue OBICTPOTHI, CHUJIBI,
BBIHOCJIMBOCTH, CKOPOCTHO-CHJIOBBIX Ka4€CTB, KOOPAUHAIIMOHHBIX CIOCOOHOCTEM.

2.2. OOyueHne TeXHUKE OJHOBPEMEHHBIX JIBDKHBIX X0/10B. PazBuTHe OBICTPOTHI, CHJIBI,
BBIHOCJIMBOCTH, CKOPOCTHO-CHJIOBBIX Ka4€CTB, KOOPAUHAIIMOHHBIX CIOCOOHOCTEM.

2.3. OOyueHne TeXHUKE CIyCKOB M MOJbEMOB. Pa3BHUTHE JIOBKOCTH, CUIIbI, CKOPOCTHO-
CUJIOBBIX KauecTB.

2.4. KoHTpOJIbHOE TECTUPOBAHUE T10 JIBDKHON MOATOTOBKE.

Tewma 3. AspoOuka

3.1. TexHuka BBIMIOJHEHUSI O0s3aTENBHBIX 3JIEMEHTOB (1IaroB) a’pobuku. OOydeHue
TEXHUKE O0S3aTENbHBIX JJIEMEHTOB B CHUCTEME HOH-CTOI (MpU MPOBEAECHUU YIPaKHEHUMN
HOTOYHBIM MeTo/10M). OOyueHHe COrIacOBaHHbBIM JIBI)KEHUSIM PYK U HOT.

3.2. Komruiekcsl ymnpaXHEHMH a’poOMKH. OTambl COCTaBiIeHHS KoMOMHauui. Buioop
MY3bIKQIbHOTO cOlpoBOXIAeHUA. [lonbop ympaxkHeHuid. JIornuyHble TEpexXoabl MEXIY
nBrxkeHusIMu. [lepemerniienus, cMeHa HalpaBJICHUS.

3.3. N3ydyeHue u COBEPIICHCTBOBAHUE TEXHUKHU yIMpakKHEHUH a’spobuku. Crucrema HOH-
cron. Meron kBaapara. [Tupamunansubiii Meto. O0ydeHne TEXHUKE COSTUHEHUN yIpaKHEHUN
CO CMEHOI HOTHU B MIEPBOM YIPaKHEHHUH, B TIOCJIEAHEM YIIPAKHEHUH, B CEpeIMHE KOMOMHAIUH.

3.4. Tlpuxnanapie BUABI a3poOWKH. A’pOOMKA CO CHapsiaMu: CTEeH-a’poOMKa, CIIaii-
a’pobuka, purdoi- a3poduKa, akBa- a3poOHKa.

3.5. Ilpuxnaguele Buabl a’poOuku. TaHueBanbHas a’dpoOuKa: JIATUHOAMEPHKAHCKHE
TaHIIbI, [HKa3-adpoOuKa, (paHK-XHUI-XOI, KIACCUYECKHI TaHell B a3poOHKe.

3.6. Mora B aspobuke. O6mas xapakTepuctrka u crenuduka. OCHOBHbIE MOHsTHS. Mora
Kak cuctemMa (hu3M4YecKod, YMCTBEHHOM M TyXOBHOM TpeHHpPOBKH. OCHOBHBIE CTYNEHH HOTH.
ITocTpoenne ypoka. My3blKaJIbHOE CONPOBOXKACHUE 3aHATHI. OCBOCHHE OCHOBHBIX aCaH: ropa,
JIepeBO, BBITSHYTHIM TPEYTrOJIbHUK, BOUH, TafgacaH. MeTo1Ka MOCTPOEHUS! KOMIUIEKCOB (PUTHEC -
rioru. OCBOCHHME TEXHUKH PEJIAKCALMU U MEUTALNU. J[pIXaHHE B CUCTEME HOTH.

3.7. BocTtouHble BUABI €IUHOOOPCTB M a’pobOuka. VcTropuyeckre acmeKThl MOSBICHUS
IporpaMM a’poOMKH COEIMHEHHE C BOCTOUHBIMH BUAAMH €IUHOOOPCTB. OCHOBHBIE CTHIIU:
Kapare - a3poOuKa, alkua0, 1310~ A3I0Iy, BUHUYHb, KHKOOKCHUHT, TaeKBOHA0. Du3nonornyeckue



U OMOXMMHUYECKHE OCHOBBI JBI)KEHUH. B3aMMOCBS3b NPUHIMIIOB HOCTPOCHHUS XOopeorpaduu
KJIACCMYECKON a’poOMKH C DJIEMEHTAaMH BOCTOYHBIX BHJOB eauHOOOpcTB. OcoOGeHHOCTH
CTPYKTYpBbI Ypoka. MeTouka cocTaBiaeHHs IPOTrpaMM.

OCHOBHBIE TOJIOKEHHSI U JBUKEHHUS: OCHOBHAsl CTOMKA, HEUTpalibHas CTOMKA, yJIaphbl
pykami, yaapbl Horamu. IIpakTruueckoe BbINOIHEHHE PAa3IMYHbIX 11ar0B, COEAMHEHUN U MTapHOU
TPEHUPOBKHU.

3.8. BakperieHne TEXHUKH, COBEPIICHCTBOBAHUS PA3IMYHBIX KOMITO3UIIMM, JOCTUKEHHE
BBICOKOTO YpPOBHSI CIOPTUBHOM (OPMBI M  TCUXOJOTHYECKOW TOJATOTOBKH CTYICHTOB.
OcobeHHocTH pabOTHl OMOPHO-ABUraTEIBHOIO ammapara, padora Mblmi. PaboTa ceHCOpHBIX
cucteM opranu3zMa. OCHOBHbIE 3aKOHOMEPHOCTH YIPaBJIECHUS JIBUTATEIbHBIMU JICHCTBUSIMU MPU
BBIMOJIHEHNH 0a30BBIX IIaroB, CKAYKOB, IOJCKOKOB, MPBDKKOB. OCOOEHHOCTH OMOPHI NpHU
BBINIOJIHEHUM paBHOBecui. [IpaBuiibHast ocanka. PaBHoBecue tena. LleHTp TspkecT Tena, yroi
YCTOHYMBOCTH. TeXHHWKA VYIpPaXHCHWH, BBIMONHICMBIX Ha MecTe. TeXHHKa OeroBbIX
ynopaxkHeHuil. OBllaJleHHe METOJMKOM  ayTOTpEeHHMHra. MeToapl  COBEpPILIEHCTBOBAHUS
KOMMYHUKAIIMOHHBIX CIOCOOHOCTEH: HacTpolKa Ha JbIXaHME W JABMXKEHHUS, HACTpoilka K
WHTOHAIMU, HACTPOMKA K BHYTPEHHUM pUTMaM

3.9. KoHTpOabHOE TECTUPOBAHUE YPOBHS CIOPTUBHO-TEXHUYECKON MOJITOTOBIEHHOCTH.

Bonetibon

Tema 1. Jlerkas atnetuka

1.1. ber Ha KOPOTKHE U CpeAHHE TUCTaHIMU. Pa3BuTre OBICTPOTHI, CKOPOCTHO-CHIIOBBIX
Ka4yecCTB.

1.2. Kpocc (ber mo mepecedyeHHOl MECTHOCTH, OPHUEHTHPOBAaHHE HAa MECTHOCTH).
Pa3zBuTHE 0011I€H BEIHOCITHBOCTH.

1.3. TIpbDKKM W TPBDKKOBBIE yHpakHeHUs. Pa3BuTue cuiibl, OBICTPOTHI, T'MOKOCTH,
CKOPOCTHO-CUJIOBBIX KaY€CTB, CUJIOBOM BBIHOCJIIMBOCTH.

1.4. KoHTponbHOE TeCTUpOBaHKUE YPOBHS (PU3NUYECKOM MOATOTOBIEHHOCTH CTYICHTOB

Tewma 2. JIbDKHAs MOATOTOBKA

2.1. O0OyuyeHHe TEXHHKE IONEPEMEHHBIX JIBDKHBIX XO0/10B. Pa3BuTHe OBICTPOTHI, CHIIBI,
BBIHOCJIMBOCTH, CKOPOCTHO-CHJIOBBIX Ka4€CTB, KOOPAUHAIIMOHHBIX CIOCOOHOCTEM.

2.2. OOyueHne TEXHUKE OJHOBPEMEHHBIX JIBDKHBIX XOA0B. Pa3BuTHEe OBICTPOTHI, CHIIBL,
BBIHOCJIMBOCTH, CKOPOCTHO-CHJIOBBIX Ka4€CTB, KOOPAUHAIIMOHHBIX CIOCOOHOCTEM.

2.3. OOyueHne TeXHUKE CIyCKOB M MOJbEMOB. Pa3BHUTHE JIOBKOCTH, CUJIbI, CKOPOCTHO-
CUJIOBBIX KauecTB.

2.4. KoHTpOJIbHOE TECTUPOBAHUE T10 JIBLDKHON MOATOTOBKE.

Tema 3. Boneitbon

3.1. CneunanbHas (usnyeckass MOATOTOBKA. YTPAXKHEHUS Ui pa3BUTHS (HU3NUECKUX
KauyecTB, HEOOXOAUMBIX BOJIEHOONNCTY: CUIIbI, OBICTPOTHI M KOOPAMHALIUU JBUKEHHUH, THOKOCTH,
o011elt 1 CKOPOCTHOM BBIHOCIIMBOCTH, MPBITYYECTH.

3.2. CoBepleHCTBOBaHHE TEXHUKU WIpbl B BoJeiibon. CTOMKM W TNepeMelieHus:
OCHOBHas CTOMKa, epeMelIeHns — X0/p0a, 0er, CKauoK, MPBIKOK.

3.3. Texnuka BnageHuss msuoM. [logaun: HUKHAS TpsAMas, HUKHSS OOKOBas, BEpXHSSA
npsimast. [logaun Ha TOYHOCTH B pa3IUYHbIE 30HBI TUIOIIAIKH.

3.4. Ilepenaun ms4a. [lepenaun ABymMs pykaMu CBEPXY: B CTOMKE, B JJBUKEHHUH, HA MECTE
U TI0CJIe TIepeMeleHHUs, BIiepes, Hall COOOH, Hazal, JNIMHHbBIE, CPEHIE, KOPOTKHE NepeaayH.

3.5. Hamanaromme ynapel. Hanagatomue yaapsl: mpsiMoid, 6€3 mepeBojia, ¢ epeBoIoM, €
MOBOPOTOM TYJIOBHINA, 110 OJIOKY, B 00X0 O110Ka.

3.6. Ilpuem msua. Ilpuem msga: cBepxXy IBYMsl pyKaMH, CHU3Y JABYMs PyKaMH, OJHOU
PYKOM.

3.7. biokupoBanue. biokupoBanue: OAMHOYHOE, TPYNIIOBOE, HEMOABUKHOE, MOJIBHKHOE.

3.8. Takrtuka nHanaaenus. WHOuBHIyallbHbIE TaKTUYECKUE MACHCTBUS MAaCYIOIIETO,
HaIlaJarollero; rpynnoBble 1 KOMaHHbIE TAKTUYECKHE JEHUCTBHUS C MACYIOIIUM B 30HE 3.



3.9. Taktuka 3amutel. VMHAMBUAYaJIbHBIE, TIPYNIOBbBIE M KOMAHJIHBIE TaKTUYECKUE
NeHcTBUSL TIPU CHUCTEME 3alluThl «yriioM Broepea». CrpaxoBka Hamagawomero. CTpaxoBka
OJIOKUPYIOLIUX.

3.10. KoHTponbHOE TECTUPOBAaHUE YPOBHS CIIOPTUBHO-TEXHUYECKOM MOATOTOBICHHOCTH.

Bacxkembon

Tewma 1. Jlerkas aTnernka

1.1. ber Ha KOPOTKME U CpeAHUE NUCTaHLUHU. Pa3BuTue OBICTPOTHI, CKOPOCTHO-CHUIIOBBIX
Ka4yecTB.

1.2. Kpocc (ber mo mnepeceyeHHOH MECTHOCTH, OPHEHTHPOBAHHWE HAa MECTHOCTH).
PasBurne 001meld BEIHOCIUBOCTH.

1.3. TIppDKKM W TPBDKKOBBIE yIpakHeHHs. Pa3Butme cuibl, OBICTPOTHI, TMOKOCTH,
CKOPOCTHO-CHJIOBBIX KaueCTB, CUJIOBOM BBIHOCIMBOCTH.

1.4. KonTponbpHOE TeCTUpOBaHKE YPOBHS (PU3NUECKOI MTOATOTOBICHHOCTH CTYJCHTOB

Tema 2. JIbpKHAA TIOATOTOBKA

2.1. OOy4yeHune TEXHUKE MONEPEMEHHBIX JIBIKHBIX X0/0B. PazButue OBICTPOTHI, CHUIIBI,
BBIHOCJIUBOCTH, CKOPOCTHO-CHUJIOBBIX Ka4€CTB, KOOPAMHALIMOHHBIX CIIOCOOHOCTEH.

2.2. OOyueHne TEXHUKE OJHOBPEMEHHBIX JIBDKHBIX XO/J0B. PazBuTue OBICTPOTHI, CHIIBI,
BBIHOCJIUBOCTH, CKOPOCTHO-CHUJIOBBIX Ka4€CTB, KOOPAMHALMOHHBIX CIIOCOOHOCTEH.

2.3. OOyuyeHue TEXHHKE CIYCKOB U MOABEMOB. Pa3BUTHE JIOBKOCTH, CHJIBI, CKOPOCTHO-
CHJIOBBIX KayeCTB.

2.4. KoHTpOJIbHOE TECTUPOBAHUE I10 JILLDKHON MOJArOTOBKE.

Tewma 3. backet6on

3.1. CneunanpHas (pu3nyeckas MOATOTOBKA. YTPAXKHEHUS I Pa3BUTHS (PU3NIECKUX
Ka4yecTB, HEOOXOAMMBIX O0acKeTOOJIMCTY: CHIIBI, OBICTPOTBI W KOOPAMHALMHM JABMXKEHHH,
ruOKOCTH, OOIIEH M CKOPOCTHOM BEIHOCIMBOCTH, NIPBITYYECTH.

3.2. CoBepuleHCTBOBaHHE TEXHUKM HMIpbl B OackerOos. TexHuka nepemerieHuii: oer
OOBIYHBI M TPHUCTABHBIMHM IIaraMM C HW3MEHEHUEM CKOpPOCTH U HAIpaBJIEHMS, MPBIKKH,
OCTaHOBKH, TOBOPOTHI, PHIBKH.

3.3. TexHuka BiajaeHus msdoM. JIoBIS M mepenada mMsiya IMpaBoOM M JIEBOM pyKamH, Ha
MecTe M B JBM)KEHUH IIaromM M Oerom; BeleHUE Msda MpaBOM M JIEBOM pyKOW Ha MecTe U B
JBUKEHHUH 11aroM M 0eroM; OpoCcKu Msi4a B KOp3UHY; TpadHbIe OPOCKHU.

3.4. TexHuka oBJIAZEHNS MSIUOM U NIPOTUBOAEICTBYS. OBlIaZIcHUE MAYOM IIPU OTCKOKE OT
IIMTA UM OT KOP3UHBI; BEIPhIBAaHUE U BHIOMBAHME, IEPEXBATHI MsIUa; CIOCOOBI IPOTUBOICHCTBUS
OpockaM B KOp3HHY.

3.5. DneMeHThl TakTUKWA WIrpbl B HamazeHuu. VHOuBHIyanbHbIE JEHCTBUS UIPOKa C
MS4OM M 0e3 MsAva, B3aUMOJEWCTBUE JBYX M TpeX HUIPOKOB 0Oe3 —rmpoTuBHUKal U ¢
—IpPOTUBHUKOMI.

3.6. DneMEHTHl TAKTUKYU UIPHI B 3a1IUTe. [[efCTBUS 3allMTHUKA POTUB UTPOKA C MSIUYOM
u 0e3 Msya, B3aMMOJICICTBHE JBYX, TpeX U 0Ooyiee UTPOKOB B 3alIUTe, KOMaHAHbIE NEHCTBUS,
BapHaHThI TAKTUYECKUX CHCTEM B 3aILUTE.

3.7. KoHTpOJIbHOE TECTUPOBAHUE YPOBHS CIIOPTUBHO-TEXHUYECKOU MOATOTOBIEHHOCTH.

Dymbon

Tewma 1. Jlerkas aTnernka

1.1. ber Ha KOpPOTKME U CpeAHME NUCTaHLUHU. Pa3BuTne OBICTPOTHI, CKOPOCTHO-CUIIOBBIX
Ka4yecTB.

1.2. Kpocc (ber mo mepece4eHHON MECTHOCTH, OpPUEHTHPOBAHHUE HA MECTHOCTH).
Pa3Butne 00111l BLIHOCIMBOCTH.

1.3. TIppDKKM W TPBDKKOBBIE ylpakHeHHs. Pa3Butue cuibl, OBICTPOTHI, TMOKOCTH,
CKOPOCTHO-CHJIOBBIX KaY€CTB, CUJIOBON BBHIHOCIMBOCTH.

1.4. KoHTponbHOE TeCTUPOBAHKE YPOBHS (PU3NUECKOI MOATOTOBICHHOCTH CTYACHTOB

Tema 2. JIbpKHAA IOATOTOBKA



2.1. OOyuyeHHe TEXHHUKE IOIEPEMEHHBIX JIBDKHBIX XO/10B. Pa3BuTHE OBICTPOTHI, CHJIBI,
BBIHOCJIUBOCTH, CKOPOCTHO-CHUJIOBBIX Ka4€CTB, KOOPAMHALMOHHBIX CIIOCOOHOCTEH.

2.2. OOyueHmne TEXHUKE OJHOBPEMEHHBIX JIBDKHBIX XOJ0B. PazBuTHe OBICTPOTHI, CHJIBI,
BBIHOCJIMBOCTH, CKOPOCTHO-CHUJIOBBIX Ka4€CTB, KOOPAMHALMOHHBIX CIIOCOOHOCTEH.

2.3. OOyuyeHue TEXHHMKE CIYCKOB U MOABEMOB. Pa3BUTHE JIOBKOCTH, CHJIBI, CKOPOCTHO-
CHJIOBBIX KaUeCTB.

2.4. KoHTpOJIbHOE TECTUPOBAHUE I10 JIBLDKHON MOJArOTOBKE.

Tewma 3. dyTd00

3.1. CneuunanbHas (puznyeckas MOArOTOBKA. YIPaKHEHUS U Pa3BUTHS (PU3NYECKHUX
Ka4yecTB HEOOXOIUMBIX (yTOOIMCTY: CHIIbI, OBICTPOTBI, KOOPIMHALMU JBUXKEHUH, TMOKOCTH,
o0u1eil U crenuanbHON BBIHOCIMBOCTH

3.2. Texnuka nonesoro urpoka. IlepenBuxenus: Oer, MPbLKKH, OCTAHOBKU, IOBOPOTBHI.
TexHuka ynapoB: HOrOM, FOJI0BOM.

3.3. Texuuka octaHOBOK Ms4a. TexHHMKa BefeHUS Msda. TexHUKa (GUHTOB. YTpaKHEHUs
10 00Y4YEHHIO TEXHUKU OCTAHOBKU Msda BHYTPEHHEW CTOPOHOM CTOIBI, IOJOIIBOM, CEPEANHON
noabeMa. YNPaKHEHUs YyIapoB IO MsA4y HOIOM pa3iMyHBIMU CHOCO0AMM M3 PAa3IUYHBIX
MIOJIO’KEHUH, B IBUJKEHUU.

3.4. Texnuka otOopa msaua. Brnanenue msdom. TexHuka BOpachlBaHMS MsA4a. TexHuUKa
Bparaps. YIpaXHEHUs IO JIOBJE, OTOMBaHUIO, IEepeBojaM, OpockaM Msya. YIPaKHEHUS I10
TEeXHUKE BOpAChIBaHUS Ms4a. YIPaXXHEHUs Ha JIOBJIO Ms4a, JIETAIIEr0 Ha ypOBHE KOJIeH, Oenep,
nosica, Tpyin, KaTAIerocs 1o 3emie.

3.5. Taktuka HanmageHus. VHauBHUIyanbHble ASHCTBUS WUIpOKa C MA4OM U Oe3 Msua,
B3aMMO/ICHCTBHE IBYX U TPEX UTPOKOB 0e3 —IpoTHBHUKAl U ¢ —IpOTHBHUKOMI.

3.6. TaxkTtuka 3ammuThl. JlelicTBUS 3alIMTHUKA NPOTUB MIPOKAa C MAYOM M 0e3 Mmsua,
B3aUMOJICHICTBHE JIBYX, TpeX M 0o0jee WIrpOKOB B 3allUTE, KOMAHIHBIC JCHCTBHS, BapUAHTHI
TAaKTUYECKUX CUCTEM B 3aIlIUTE.

3.7. KoHTpOJIbHOE TECTUPOBAHUE YPOBHS CIOPTUBHO-TEXHUYECKON MOJITOTOBIEHHOCTH.

Ilnasanue

Tema 1. Jlerkas atnernka

1.1. ber Ha KOpPOTKHE U CpeAHME NUCTaHLMU. Pa3BuTHe OBICTPOTHI, CKOPOCTHO-CUIIOBBIX
Ka4yecTB.

1.2. Kpocc (Oer mo mnepeceyeHHOH MECTHOCTH, OPHUEHTHPOBAaHHWE Ha MECTHOCTH).
Pa3BuTHe 00111€li BEBIHOCIMBOCTH.

1.3. TIppDKKM M TPBDKKOBBIE ylpakHeHHUs. Pa3Butue cuibl, OBICTPOTHI, TMOKOCTH,
CKOPOCTHO-CHJIOBBIX KaY€CTB, CUJIOBON BBIHOCIIMBOCTH.

1.4. KoHTponbHOE TeCTUPOBaHKUE YPOBHS (PU3NUECKOI TOATOTOBIEHHOCTH CTYJCHTOB

Tewma 2. JIpKHAs TOATOTOBKA

2.1. OOyyeHHe TEXHUKE IMONEPEMEHHBIX JIBDKHBIX XO0/0B. Pa3BuTHe OBICTPOTHI, CHJIBI,
BBIHOCJIMBOCTH, CKOPOCTHO-CHJIOBBIX Ka4€CTB, KOOPAUHAIIMOHHBIX CIOCOOHOCTEH.

2.2. OOyueHne TeXHUKE OJHOBPEMEHHBIX JIBDKHBIX X0/0B. Pa3BuTHE OBICTPOTHI, CHJIBI,
BBIHOCJIMBOCTH, CKOPOCTHO-CHJIOBBIX Ka4eCTB, KOOPIUHAIIMOHHBIX CIOCOOHOCTEM.

2.3. OOyueHmne TeXHUKE CIyCKOB M MOJBbEMOB. Pa3BUTHE JIOBKOCTH, CHIIbI, CKOPOCTHO-
CUJIOBBIX KauecTB.

2.4. KoHTpOJIbHOE TECTUPOBAHUE T10 JIBDKHON MOJATOTOBKE.

Tewma 3. [InaBanue

3.1. Pa3BuTue M COBEPIIEHCTBOBAHUE CEPACUYHO-COCYIUCTOM M JBIXATEIBHON CHCTEM
opraHusMa. YTpaXXHEHHs I pa3BUTHA M COBEPIICHCTBOBAHUE CEPJIEYHO-COCYAUCTON U
JIBIXaTeNbHOM CHCTEM OpraHM3Ma, Pa3BUTUSA (PU3NYECKHX KadeCTB: BBIHOCIMBOCTH, TMOKOCTH,
KOOpJMHAIIMM M  CKOPOCTHO-CHJIOBOW  TOATOTOBKHM. YTpaXHEHHS Ha  KOOPJAWHAIUIO,
MOJBMKHOCTb CYCTaBOB, UMHTALIMOHHBIE, IbIXaTEIbHBIC YIPAKHEHUS.



3.2. TloAroToBUTENbHBIE YHOPAXKHEHHUS JJIsI OCBOCHUS C BojAoW. CHernuanbHble WU
MMUTAIMOHHbIE YIPAKHEHUS Ha Cylle, ydeOHbIe IPHDKKU B BOJY, UTPHI M pa3BIICYCHUsI Ha BOJIE,
YIPaXHEHUS JIJIS U3yUEHUS] TEXHUKH CIIOPTUBHBIX CIIOCOOOB TUTABAHMS.

3.3. O0yueHue TeXHUKE IUIaBaHMsI KPOJIEM Ha TPYJIM U KPOJeM Ha CIIUHE.

3.4. OOyueHue ¥ COBEPIICHCTBOBAHNE TEXHUKH TUIABAHUS OPaccoM.

3.5. O0yuyeHune u COBEPIICHCTBOBAHME TEXHUKH TUTABAHUS CITIOCOO0OM OaTTepdIIsid.

3.6. KoHTpOJbHOE TECTUPOBAHUE YPOBHSI CIIOPTUBHO-TEXHUYECKOM MOJTOTOBIECHHOCTH.

Jlvidicnvie 2onku

Tema 1. Jlerkas atnetuka

1.1. ber Ha KOpOTKHe U CpeqHUE TUCTAHIMH. Pa3BuTHE OBICTPOTHI, CKOPOCTHO-CUIOBBIX
KauecCTB.

1.2. Kpocc (bGer mo mnepecedeHHOW MECTHOCTH, OPHUEHTUPOBAHHE HA MECTHOCTH).
Pa3zBuTHE 00111€l BEIHOCITHBOCTH.

1.3. TIpbDKKM W TpPBDKKOBBIE yHpakHeHUs. Pa3BuTHe cuibl, OBICTPOTHI, T'HMOKOCTH,
CKOPOCTHO-CHUJIOBBIX KaU€CTB, CHJIOBOW BHIHOCIIMBOCTH.

1.4. KonTpoapHOE TECTHpOBaHHE YPOBHS (hU3MUECKON MOATOTOBICHHOCTH CTYICHTOB

Tewma 2. JIbDKHBIE TOHKH

2.1. CpeumanpHass ¢usnyeckas noArotoBka. KoMriuiekcsl — oOmiepa3BUBAIONINX
YOPaKHEHHH, HAMpaBlICHHbIE HA Pa3BUTHE THOKOCTH, KOOPAMHAIIMOHHBIX CIOCOOHOCTEH,
CHWJIOBOI BBIHOCIMBOCTU. CHOPTHBHBIE M TMOJBIKHBIE WIPBI, HAMpaBJICHHBIE HA pa3BUTHE
JIOBKOCTH, OBICTPOTBHI, BBIHOCIMBOCTH. DcTadeThl W MPBDKKOBBIC YIPAKHEHUS, HAIpPaBICHHBIC
Ha pa3BUTHE CKOPOCTHO-CHJIOBBIX CIIOCOOHOCTEH M OBICTPOTHL. LluKinueckue yrpakHEHUs,
HalpaBJICHHbIE HAa Pa3BUTHE BBIHOCIMBOCTH. VIMHUTAIlMOHHBIC YIPAXKHEHHS, KPOCCOBas
MOJArOTOBKA, XO0Jb0a, TMPEMMYIIECTBEHHO HAMpaBJCHHbIE HA YBEIMYEHUE a’pOOHOMN
MIPOU3BOIUTEIIEHOCTH OPTaHU3Ma M PAa3BUTHE BOJICBBIX KAYECTB, CIICIIM(PHUUSCKUX IS JIBDKHUKA-
roummka. KoMIiekcsl cnenuanbHbIX YIpaKHEHUH Ha JIbDKax W JIbDKepoJuiepax Ajisi pa3BUTHUS
CHJIOBOM BBIHOCIMBOCTH MBIIII] HOT U TIJICYEBOTO MOSCA.

2.2. OOyyeHue W COBEPILIECHCTBOBAaHHE TEXHUKH JBDKHBIX XOA0B. CTymaroomui mar.
Cronp3smuit mar. O0ydeHue CTynawIleMy Mary U CKoJIbKeHUI0 Ha JibbkaxX. CToiKa JTbDKHUKA,
MOBOPOTHI, OTTAIKMBAHUE HOTaMH, pyKaMH MpU MEPeIBIKEHUN MOMEePEMEHHBIM JIBYXIIAXKHBIM
xonoM. [TocnenoBarensHOCTh OOyUeHMs, (Pa30BBIN COCTAB U CTPYKTYpa ABUKEHUN MTOTIEPEMEHHO
JBYXIIAKHOTO M OJHOBPEMEHHOTO JIbDKHBIX XOJ0B. M3ydeHHMe U COBEpIICHCTBOBAaHUE
AJIEMEHTOB KJIACCHYECKOTO Xoja (oOydeHHe MOJCeAaHHI0, OTTAJIKMBAHUIO, MaxaM pyKaMu U
HOTaMH, AaKTHUBHOM TIOCTAaHOBKE TAalOK) U (OpMHpPOBAHUE IIEIECOO0Pa3HOrO pUTMA
JNBUTATEIBHBIX JIEUCTBUM TP TEPEABHKEHUU KIIacCUUECKHUMHU xoaamu. Kraccuduxarus
KOHBKOBBIX IJIBDKHBIX X0/0B. [locnenoBarensHOCTh 0OyueHUs, (a3oBBI COCTaB U CTPYKTypa
IBIDKeHUM. M3ydeHue © COBEPIICHCTBOBAHME JJIEMEHTOB KOHBKOBOTO Xoja (oOyueHue
MaxoBOMY BBIHOCY HOTM W IOCTAaHOBKHM €€ Ha OIOpY, MOJCENaHHI0 Ha OINOpPHON HOre u
OTTAJIKUBAHUIO OOKOBBIM CKOJIB3SIIIUM YIIOPOM, yJIapHOW IOCTAHOBKE MajOK M (PUHAIBHOMY
YCHIIMIO TIPU OTTAIKUBAHUH PyKaMu) U (POPMUPOBAHUE IENIECO00PA3HOTO PUTMA JIBUTATEIbHBIX
JEHCTBUI P TIEPEIBUKCHIH KOHBKOBBIMH XOJIaMHU.

2.3. OOydeHHue W COBEPIICHCTBOBAHHWE TEXHUKHU MOJBEMOB M CITYCKOB: «EJIOYKOI»,
«TIOJTYeJI0YKOM», JIECEHKOM, CTyMarolMM MIaroM. TOPMOXEHHE «ILIYTOM» U «IIOJYILIyTOM.
Crneuuduynpie ABUTATENbHBIC EHCTBUS MPU MPOXONKACHUU TOIHEMOB JIBDKHBIMU XOJaMHU.
JIBuKeHMs, KOHTpOJIMpYyeMble Mpu OOy4YeHUU BBICOKOM, CpeaHell, HU3KOW CTOWKaM CITyCKOB.
CBOeBpeMEHHOE BBITIPSIMIIEHHUE TPACKTOPHH JBIKEHUS MPH OOyYEHUH TEXHUKE MPEOONICHUS
HEPOBHOCTEH. XapaKTepHBIC IBUTATEIbHbBIE JEHCTBUS TIPH KAXKIOM BHUJIE TOPMOXKCHHS JIBDKAMH.
OcoOenHocTH OOY4YeHHsS] TOPMOXKEHHS TalKaMH U yIpaBiseMbiM mageHueMm. OOyueHue
MOBOPOTaM B JIBUIKEHUU:

MEPEeCTYMaHueM, «IUIYyTOM», VIIOPOM, Ha TapaUIeTbHBIX JBDKAaX. XapaKTepHbIC
JIBUTATENbHBIC JCHCTBYS PU BBIMOJIHEHNUN PA3JIMYHBIX IOBOPOTOB B IBMKEHUH U Ha MECTE.



2.4. TpeHupoBKka Ha JUCTAHLIIMM C IPUMEHEHHEM H3YUYEHHBIX JIBDKHBIX XOJOB.
[TpoxoxkaeHne NUCTAaHIMKM B PA3IMYHOM TEMII€ 110 PAaBHUHHOW WJIM MEPEeCeYeHHON MECTHOCTH.
CunoBast TpeHupoBKka B mnoabeM. KopoTkue yckopeHus Ha JAucTaHUuM. PaBHOMepHas,
MHTEpBaJIbHAs, KOHTPOJIbHASA U KPYTOBasi TPEHUPOBKU HA JIbDKaX. Vrpbl U UTPOBBIEC YIPAKHEHUS
Ha JIbDKaX.

2.5. KoHTpOJIbHOE TeCTUPOBAHUE YPOBHS CIIOPTUBHO-TEXHUYECKOU MOATOTOBICHHOCTH.

Du3KyIbMYPHO-0300POBUMENIbHBIE  MEXHOA02UU (01 CMYOeHmo8  CheyuaibHOU
MeOUYUHCKOU epynnbl)

Tema 1. AktuBanusi BecTuOyNIsipHOH (yHKIMOHANBHON cucteMbl. OPY B xoapbe u Ha
MECTE€ C MOBOPOTAMHU W BpAIlICHUSMH TOJOBBI U TynoBuia. ber Bpamasice. OPY Ha y3koi u
OrpaHUYEHHON omopax. Xoapba, Oer, IPbDKKKA M0 TUMHACTHYECKON CKaMeWKe, 0 HU3KOMY U
BBICOKOMY TMMHAaCTHUYECKHX OpeBHaX, X0ap0a ¢ moBoporamu Ha 180 u 360 rpaaycos.

Tema 2. OOmiepa3BuBarOIIKe, TbIXaTEIBHBIC, PEIAKCUPYIOIINE YIIPaXKHEHUS, X0/1b0a, Oer
(B coueTaHuu xoJ1b0OBI ¢ Oerom), riaBaHue. Y MpakHEHUs HAa MECTe U B JIBIKEHUU (Xoab0a, Oer).
VYipakHeHus: Ha KOOPIWHALUIO U PaBHOBECHE.

Tema 3. Ynpaxnenus ¢ npeameramu ((GUTOOIBI, THMHACTUYECKUE MANTKU, MAJIbIE MSTUH).

Tema 4. YnpaxHeHus! Ha MecTe, Jie)Ka Ha KOBPUKE, B ABMKEHUHU (X0/1b0a). YIIpaKHEHUS
Ha KOOpDIMHAIIMIO U pPaBHOBECHE. YIPaKHEHUS CUAS M JieKa HAa KOBpPUKE, HA YKpEIJIeHHE
Pa3IUYHBIX ~ MBILIIEYHBIX TPYII, OOLIEpa3BUBAIOIIME YIPAKHEHUS B  COUYETAHUU C
JBIXaTENIbHBIMU. YTIPKHEHHUS HAa TPEHaXepax JUIsl YKPEIUICHUs JIOKaJbHBIX MBIIICYHBIX TPYIIIH,
Pa3BUTHSI MBIILIEYHOT'O KOPCETA.

Tema 5. Kommekcel neueOHOM Ppr3ndeckoi KyIbTyphl 110 3a00JIeBaHUSM.

Tema 6. KoHTpoapHOE TECTHpOBAHUE.

Mooynv 0151 0¢8000COEHHBIX OM NPAKMUYECKUX 3AHAMUL

OOyuaromuecs, 0CBOOOXKJIEHHbIE OT y4eOHO-TPEHHUPOBOUHBIX 3aHATUN MO (pU3MUECKOn
KyJIbType M CIHOPTY, B KaXJOM CEMECTpe 3allMIIaloT pedepaT Mo BHIOPAHHOH HUMHU TeMe,
CBSI3aHHOM C 0COOEHHOCTSIMH CBOETO 37J0POBbSI.

[TpumepHbie TeMbl pedepaTos:

1. ®uznueckue ynpaxxHEeHUs IPU pa3IMuHbIX 3a00J€BaHUSAX U BOZMOXKHbBIE HATPY3KH:

- MUOIIUS BBICOKOH CTEIIEHH,

- MUOIIUS TPaBMaTUYeCKasl MOCIe0NepalioHHas U Jpyrue OTKIOHEHUS 3pEHMUs,

- YIpaKHEHUs [T IPEeayNPEKICHNs MUOIUH; JIETOUYHbIE 3a00JI€BaHuS;

- 3a00JIeBaHUsI CEP/IEUHO-COCYAUCTON CUCTEMBI;

- 3a00J1€BaHNs OTIOPHO-BUTATENILHOTO anmapara u Jip.

2. CocraBieHHE KOMIUIEKCOB YNPAaXHEHUH C y4EeTOM KOHKPETHOIO 3a00JeBaHUS s
3aHATUH J1eueOHOH PU3KYIBTYPOIA.

3. CemeitHoe pU3HUECKOE BOCITUTAHUE:

- (huznueckas KynbTypa 6epeMeHHO! )KEeHIIIMHBI,

- u3HUecKoe BOCIIUTAHKE JIETEH PAaHHETO BO3PACTa;

- (huznueckoe BocnuTaHue fetrei ot 1 1o 3 jer;

- CTaJIMI0OH B KBapTHUDE;

- IJIaBaTh paHbIIe, YeM XOJIUTh.

b1.B./IB.01.01 Ucropus ¢pusznonoruun

DneKTUBHAS AUCIUILTHHA.

CemecTp 2, 3aver.

SI3BIK peanuzanuu — pyCcCKuu.

OO0mmas TpyI0eMKOCTh TUCIUTIINHBI COCTABIISCT 2 3.€., 72 9acOoB, U3 KOTOPBIX
— nexnmd: 20 u.;

— CEMHHApPCKHE 3aHATUA: § 4.

TemaTnueckuii mJiaH:
Tema 1 BBEJIEHUE



[Ipenmer ¢usmonoruu, 3anaud, CBA3b C JPYTUMH HayKaMHd. OMIIMPHYECKUH U
SKCHEPUMEHTAIbHBIN MTEPUOJIBI PA3BUTHUSA

MEJINLINHA U ®1U3NOJIOI' A B IPEBHUE BEKA

I'mmmoxpat — orenr menuuuubl. KisrBa ['unmokpara. buorpadus. 4 npuHIuna Je4eHus
00abHBIX. ['UNIIIOKpPAaTOB KOpITyC.

OpacuctpaT — OCHOBarelb Hay4YHoW Qusnonoruu. buorpadus. AHaromMudecKkue Hu
dusnonornueckre HabIoICHUS.

I'anen — ocHoBarenb AKCIEepUMEHTaIbHOU (pusnonoruu. buorpadus. Anaromuueckue u
(U3MOTOTHYECKUE WCCIIEAOBAHUS: THUIIEBAPCHUE, JIBIXaHHE, KPOBEHOCHAs CHUCTEMa, CIUHHOMN
MO3T, OpraHbl YyBCTB — CIIyX U 3pEHHUE.

ABHUIIEHHA — SHIMKIJIONETUCT, Bpay, ¢pusnonor. «Kanon BpaueOHON HAYyKW» - S-TOMHBIH
y4eOHHK, U3/IaBaBIIMICS B TCUCHHUE 5 BEKOB.

Tema 2. MEJIMIIMHA 1 ®U3NOJIOT' A B CPEJJHUE BEKA

[Tapanensc — ocHOBaTeNb ATpOXUMUH, papmakonoruu. buorpadus. OCHOBHbBIE TPYIBI.

Besanuii — Benukuii anatoM. Tpakrat «O CTpOEHUU YEIOBEYECKOTO TEIay.

lapBeit YunbsaM — ocHOBaTenb COBpEeMEHHOU (hH3HONOTHH U 3MOpuonoruu. buorpadus.
N3yuenne KpoBoOOpamieHus: — « AHATOMHYECKOE MCCIIEJOBAHUE O JBM)KEHUH CEp/Iia U KPOBH Yy
JKUBOTHBIX.

OMbpuonorus — «MccnenoBanus 0 poKIACHUH KUBOTHBIX).

Hexapt Pene — ¢panuysckuii ¢usuonor, marematuk, ¢unocod. «O dyenoBeke u
oOpa3zoBanuu 3aposiiiay. [lorsarue o pedexkce n mpuHIKI PeICKTOPHON AEATETHHOCTH.

Tema 3. MEJUIIMHA 1 ®U3NUOJIOT'UA B 18 — 19 BEKAX

lanpBanm Jlynmpku — OTKpBITHE OWOSJIEKTPHUUECKUX SBICHUH — <OKUBOTHOTO
anekTpuyecTBay. buorpadus. OCHOBHbIE HCCIEIOBAHUS U TPY/IBI.

Miomnep MoranH — HeMenKuil (U3UOJIOT. DKCIEPUMEHTAILHBIC MCCIEIOBAHHS JKEIe3,
KPOBH, CIIMHHOMO3TOBBIX KOPEIIKOB, YepenHbIX HepBOB. OCHOBATEb IKOJIbI (PU3HUOJIOTOB.

Hiobya-Peiimon Owmumib — ocHOBaTenb sJekTpodusnonoruu. Hemeuxuit ¢uznonor,
yueHHK Mrosuiepa. buosnekrpudeckne rucciae10BaHus NpOBeIeHUs] HEPBHOTO BO30YKICHHUS.

[lypkune S — uemckuit ¢usnonor. MccnenoBanus QU3NOIOTUU 3pEHUS,, OCHOBATEIb
duznonornueckoro uHctutyra B Ipare.

Onypanc Mapu Kau Ilbep — Ppanmysckuii ¢usuonor. M3yuenue aHaTOMUU U
(U3UOJIOT MM TOJOBHOTO U CIIMHHOTO MO3Ta.

bepunap Knon — Beimarommiicss ¢paHIiry3ckuili pu3noior, OCHOBATENb YHIOKPHUHOJIOTHH.
I'omeoctas. MccnenoBanus pU3HOIOTUN MUILEBAPEHHUSL.

I'enbmronsi ['epman — Hemenkuit ¢usuonor, Gusuk, aHaToMm, MateMaTuK. OUHOIOTHS
ciyxa u 3peHus. «Pusmosormyeckas oOnNTUKa». M3MmepeHune CKOPOCTH paclpOCTpaHEHUS
BO30Y>KIEHMS 110 HEpBaM. 3aKOH COXPaHEHUsI SHEPTUH, TIOHATHE «CBOOOAHON YHEPTUM.

Tema 4. MEJMIIMHA 1 ®U3NOJIOT' A B POCCHUU XIX — XX BEKOB

Ounomaputckuit  Anekceii  MaTBeeBUY  —  OCHOBOIIOJIO)KHMK  MOCKOBCKOM
¢usuonoruueckoi  mkoiabl. IlepBelid  yuyeOHMK 1O  (U3MOJOTMM, OCHOBAHHBIM  Ha
AKCIIEPUMEHTAJIbHBIX HcCleNoBaHusIX. VccnenoBanus AbIxaHus, OMODIEKTPUUYECKHUX SIBICHUH,
NUILEBapeHusi, peIeKTOPHBIX peakiuii. M3ydeHne Mmexanu3ma HapKo3a, TpaHCc(y3uoIorusl.

CeuenoB lBan MuxaiioBuu — co37aTelh POCCHHCKON (DU3MOJOTUYECKON IIIKOJIBI.
OTkpplTHE SIBIEHUS LEHTPAJIBHOIO TOPMOXKEHHS, CyMMAallUM B HEpPBHOM cHCTEME U T.I.
«Peduiekchl TOJIOBHOTO MO3Tay.

Benenckuit Hukonait EBrenbeBuu — yueHuk M.M.CeueHOBa, OCHOBOIIOJIO)KHHUK YUYEHHUS
00 00IMX 3aKOHOMEPHOCTSIX pearupoBaHus BO30YINMBIX CUCTEM OpraHU3Ma.

ITaBnoB MBan IletpoBuu — BeIaromuiicss poccuiickuii gpusuosor, saypear HobeneBckoit
npemun. MccrnenoBanust pu3noa0ruy NUIIEBApEeHUs] 1 HEPBHOM CUCTEMBI.

Tema 5. PU3NOJIOTUA B TOMCKE

Kynsa6xo Anekceit AnekcaHapoBUY — (PU3UOTOTHIECKUE HCCIICIOBAHUS BOCCTAHOBIICHUS
KU3HEHHBIX (PYHKLUH - O)KUBJICHUE TOJIOBBI COOAKH, O’KUBJICHUE CEP/ILIA YEIOBEKA.



[lerens Bnagumup AHTOHOBMY — OCHOBaTellb Kadeapsl (U3MOJIOTHHM YeJIOBEKAa U
KUBOTHBIX B TT'Y.

Mensenes Muxann AHapeeBHY — 3aBeAyIONMHA Kadeapoil HOPMaIbHON (H3MOIOTHU
CubI'MY.

Hccnenoanus, mpoBoauMbie Ha Kadeape (GU3HoI0ruu yenoBeka u KUBOTHEIX TI'Y.

b1.B./IB.01.02 ITpomMpbIiniieHHast 0MOJOTHSI M CAHUTAPHAsI MUKPOOHOJI0T sl

ONeKTUBHAS TUCLIHILINHA.

Cemectp 2, 3a4eT.

S3BIK peanuzanuu — pyCCKuu.

OO6m1ast Tpy10eMKOCTh TUCIUIUIMHBI COCTABIISIET 2 3.€., /2 4acCOB, U3 KOTOPHIX

— nexnmd: 20 u.;

— CEMUHAPCKHUE 3aHATHUSA: 8§ 4.

TeMaTH4YecKH# IJIaH:

Beenenue. I[IpombinienHas Owosorus. buonormdyeckue mpousBojacTBa. (OCHOBBI
KYJIbTUBUPOBAHUS KJIETOK MHKpoOpranu3MoB. IloaroroBka mnpousBojcTBa. DepmeHTAIus.
[ToctepmeHTaIIOHHBIN STan mpou3BoaAcTBa. LleneBoit mpoayKT.

b1.B./IB.02.01 3arpsi3HeHue BOAHBIX IKOCHCTEM

OneKTUBHAs AUCLMILINHA.

Cemectp 3, 3auer.

SI3BIK peanu3any — pycCKui.

OO01mas Tpy10eMKOCTh TUCIUTUIHHBI cocTaBisieT 3 3.e., 108 yacoB, U3 KOTOPBIX

— nexiuu: 20 4.;

— CeMHHAPCKUE 3aHsATus: 12 4.

TemaTn4yeckuii njian:

Tema 1. I'maponmornyeckuii LUKI, THAPOJIOTHMS W THAPOXMMHS ITOBEPXHOCTHBIX M
MOJ3EMHBIX BOJAHBIX OOBEKTOB

Kpatkoe conmepxanune Ttembl: ['mapocdepa. Cucrema HpoIECCOB THUIPOIOTHYECKOIO
nuKiIa. BinsHue IUIOTMH M pe3epByapoB Ha TMAPOJOTMYECKUN LMKI. BOIHBIE SKOCHCTEMBI.
CtpykTypHBIE M (QYHKIHMOHAIbHBbIE OCOOEHHOCTH BOJHBIX OSKOCHUCTEM. TuUIBl 03ep IO
NPOMCXOXKACHUIO U TepeMelMBaHuio. TemnepaTypHas cTpaTH(QHUKALMS 03€p, MEPOMHUKCHUS.
Tunsl BETIaHAOB M UX 3HAYEHUE JIJIS 3alIMThI OT MaBOAKOB U JUIsl OUMCTKU BOJBI OT OMOTE€HHBIX
u30bITKa 37eMeHTOB.  [IOHATHS BOJIOHOCHOTO TOPH30HTAa, BOJOYIOpa, NEPKOJSILHUUA H
apTe3uaHcKoro dacceiHa.

Tema 2. Boguble pecypcbl, BogonotpedieHnue 1 BojiooTBeaeHue. Kauectso Boj.

Kpatkoe conepxanue tembl: bananc BoaHbIX pecypcoB. [IpoOiema HexBaTKu MpecHOU
BOABI U NyTH €€ pemeHuss. OCHOBHBIE MOAXOMAbI K OYMCTKE MUTHEBON BOJABI OT HUTPATOB U
cynb(haToB. TeXHOJOTUU OYUCTKH BOJIbI OT METAIOB. BO10MOArOTOBKA MUTHEBOM BOJABI 1 CXEMa
OUHCTKHM CTOYHBIX BoA. KauecTBO muTheBOM BoOAbI: mokazaTenu. HopMupoBaHue KkauecTBa
MATHEBOM BOJIBI: CTaHIapThl PD 1 MeXAyHApOIHBIE CTAHIAPTHI.

Tema 3. 3arpsi3HeHUE MOBEPXHOCTHBIX BOJAOEMOB COEIMHEHUSIMH OMOT€HHBIX AJIEMEHTOB
U 3BTpodUKaLKs BOJOEMOB.

Kpatkoe conepsxanue temsl: llepBuuHas mpoOayKIMM BOJOEMOB M €€ JIMMUTHPOBAHUE
az3oToM U ¢ochopoM. Peakunnu Onoreoxumuyeckoro mukiaa azora u ¢ochopa. OcobeHHOCTH
JECTPYKLIMOHHBIX IPOLECCOB B 3BTpO(UIMpPOBaHHBIX BojoemMax. (OOpa3oBaHHE TOKCHHOB
BOJOPOCISIMH B 3BTPOQUIMPOBAHHBIX BOJOEMax. 3arpsi3HEHUE [OBEPXHOCTHBIX BOJ
cyib(araMu, MCKYCCTBEHHBIE BeTJIaHABl. ECTeCTBEHHOE M aHTPONOreHHOE 3BTPO(GUpPOBAHHE.
[Tpenynpexaenue 3BTpoUKAIUUA U MEPHI BOCCTAHOBJIEHUIO 3BTPO(PHPOBAHHBIX BOJJOEMOB.

Tema 4. 3arpsi3HeHHE IOI3EMHBIX BOJ] COEAMHEHUSIMH a30Ta.

Kpatkoe conmepxanue Tembl: 3arpsi3HEHHWE MOA3EMHBIX BOJ HUTpaTaMu. BO3MOKHBIN
TOKCHYHBIN 3P PeKT HUTpaToB. [IpHUMHbI, HCTOUHUKHU NOMAAAHUS HUTPATOB B MOJI3€MHBIE BOJIBI.



HeratuBHble mocneAcTBUs ISl 30pOBbsl HaceleHHs. MeToAbl OYUCTKU BOJ OT COECIMHEHHM
azora.

Tema 5. Hedranoe 3arps3HeHHE BOIOEMOB.

Kpatkoe coneprkanue Tembl: 3arpsi3HeHHE BOAHBIX SKOCUCTEM YIJIEBOAOPOIAaMH HE(PTH.
[IpoGiiema He(DTSAHOTO 3arps3HEHHS BOJHO-OOJIOTHBIX YrOAWMH B MECTaX WHTECHCHUBHOU
HedTen00bIuN U MyTH €€ pemieHus. bHoTeXHONMOruu Ui JTUKBUAAIMUA TOCIEACTBUN Pa3JIiBOB
HedTu. [IyTn nerpagamnuu yrieBoaopoaoB HeTH B BOAHBIX SKOCUCTEMAX.

Tema 6. 3arpsi3HeHuE BOJ KOHCEPBATUBHBIMU OPraHUYECKUMH 3arps3HUTEISIMU.

Kpatkoe conepxaHue TeMbl: 3arps3HEHUE XJOPUPOBAHHBIMHU YIJIEBOJOPOJAMU H
JPYrUMHU NECTULUIAMU. 3arpsi3HEHHUE MOJMIMKINYECKUMU apOMaTUYECKUMU YIIIEBOJIOPOJAMU
(ITAY). bens(a)nupen kak uHAUKaTOpHOE BemecTBo psiaa [TAY. 3arps3Henue yrieBogopoaaMu
He(dTU. 3arpsa3HeHHe XJIOPUPOBAHHBIMU YIJIEBOJIOPOAAMH U IPYTMMH CTOMKUMHU MECTUINIAMU.
Case-study: 3arps3HeHHE aKBATOPHH TUOKCHHAMH BCJCACTBHEC MPUMCHEHHUS MECTULUIAOB BO
Bretname B 1950-1960-x rr.

Tewma 7. 3arpsi3sHeHUE BOAHBIX IKOCUCTEM METAJJIAMH.

Kpatkoe copepxanue Tembl. VMICTOUHMKHM METalNIOB B NHUTHEBOM BOJE. 3arpsi3HEHUE
QTIOMUHHMEM,  MBIIIBSIKOM, CBHUHIIOM, PTYThlO, KaJMHEM, MEIbI0:  TOKCHUKOJIOTHS,
roCy/IapCTBEHHbIE CTaHAAPTHL. MeTamicoaepikKalue CTOKH JOOBIYU MOJIE3HBIX HCKOMAEMBbIX.
Pryrh, MBINIBbSIK, KaJMHUHA W CBUHENl Kak Haubojiee TokcuuHble MeTayuibl. Case-study:
3arpsi3HEHNE MBIIIBSIKOM MUTHhEeBOM BoibI B banrnazaem. Case-study: 3arps3HeHHEe MOPCKOM BOJIbI
PTYTBIO M SniiieMus B 3aimuBe Munamara (Snonus, 1950-1960-e rr).

Tewma 8. buonoruueckoe 3arpsi3HEHUE BOJHBIX 3KOCHCTEM.

Kpatkoe conepxanune tembl: [lpuumHbl 3a00jieBaHUl, IEpENAIOLIUXCS 4YEpe3 BOJY.
Wudexuronnsie 3a0051eBaHus, IepeaBaeMble Yepe3 MUThEBYIO BOy. Bo30yauTenu, CHMITOMBI,
npoUIaKTUKA.

b1./1B.02.02 OcHoBBI M4€J10BOICTBA

ONeKTUBHAS TUCIHILINHA.

CemecTp 3, 3auer.

S3BIK peanu3anum — pyCCKUi.

OO61as TpyA0eMKOCTh IUCHHUIUIHHBI cOCcTaBiseT 3 3.€., 108 uacoB, U3 KOTOPBIX

— exrmd: 20 u.;

— CeMHMHAapCKue 3aHsATus: 12 4.

TemaTu4yecKHui IJIaH:

Tema 1. buonornueckne u KyJIbTYpPHO-UCTOPUUECKHE ACHEKThl CTAHOBICHUS U
JATBHEHIIIETO Pa3BUTHSI AlUI0JIOTUU U alTUKYJIbTYPHI.

3agaud ¥ METOAMKAa M3y4yeHHUs Kypca. ANUIO0JIOTHS Kak HayKa O MEJOHOCHOMW Iuere.
[TuenoBOACTBO (amUKyIbTypa) Kak paszziesl OMOTEXHOJIOTHH, WCKYCCTBO YIIPABICHHUS MYEIaMu
JUISL TIONYYEHUsT MaKCUMaJbHOM OTJa4d C MHHUMaJIbHBIMM 3aTpaTaMd TpyJa U BpPEMEHH.
3HavYeHHWE IMYEJIOBOJICTBA B JKM3HU ueloBeka. CBs3b MUETOBOJACTBA C APYTHMH OTPACISIMU
CEIbCKOXO35MCTBEHHOTO  MPOU3BOJCTBA. Kparkue cBeoeHUs 1O UCTOPUM  PA3BUTHUA
MYENIOBOJACTBA W Hayku o muene. CocTossHue MYeNoBOJACTBA B Poccuum u 3a pyOekoMm.
DKonorudeckue npoOIeMbl MUETOBOACTBA. 3a/1a4 U MEPCIIEKTUBBI PA3BUTHS TYETIOBOJICTRA.

Tema 2. CeMbs 1 )KUIUIIE METOHOCHOM ITUEIBI.

HekoTopsie BOMpOChl CHCTEMAaTUKH U 3BOMIONUHN muei. OOIecTBeHHbI 00pa3 KU3HU B
HajcemeicTBe muenrnHbie. OOIIeCTBEHHBIN 00pa3 KU3HU MEAOHOCHOM muenbl. [TuennHas maTka,
ee (YHKIIMOHANIbHAS XapaKTepucTHKa. Paboure muenbl, MX 3HAYeHUE B JKU3HH IMUETHHON CEMBHU.
TpyTHU U UX poib B ceMbe. buonorndeckas u pyHKIIMOHAIBHAS IEJIOCTHOCTh MTYSIIMHON CEMBH.

[TuennHOE THE310 M PACIOJIOKEHHE B HEM KOPMOBBIX 3amacoB M pacmuiofa. BockoBwie
MOCTPOWKH M WX POJIb B BOCHPOW3BOJACTBE TMOJHOIEHHOTO, >XKH3HECIIOCOOHOTO IOTOMCTBA.
Slueiika Kak sneMeHTapHasi KOHCTPYKTHBHAsI €UHULIA COTOB. JKH3Hb MUETMHOU CEMbH B TEUEHUE
roja.



Tewma 3. BHeminee u BHyTpeHHEE CTPOCHUE METOHOCHOU MUEbl.

Crpoenue tena myen. OcoOEHHOCTH BO BHEIIHEM CTPOCHHM MaTKH, TPYTHS U paboueit
nuenbl. PoToBoii ammapar u ero (GyHKIMH. YCHUKM W MX Ha3HaueHHe. Poib BOJIOCKOB Ha Telne
myenbl. CTpoeHre U GyHKIIMM OPraHOB MEePEABUKEHUS MYEIINHBIX 0COOCH.

OOmeH BemecTB y muen. [IumieBapuTenbHbIi KaHal MYebl ¥ MPOLECCH, MPOTEKAIOIIHE B
ero otaenax. CtpoeHue U QyHKIUU CIIOHHBIX kene3. CucreMa AbIXaHHs U ra3000MeH y m4ed.
OCOOCHHOCTH M CTPOEHHE CHCTEMBI KpoBooOpamieHus y muen. DPyHkuuum KpoBu. Oprasel
BbIienieHus. JKeme3bl BHEITHEH ceKpelry U UX QyHKIUH.

HepgHas cucrema myen. Opransl 3peHus, OOOHSHUS, OCSI3aHUS U BKYCa.

Tema 4. Pa3MHOKE€HHE U pa3BUTHE MEIOHOCHOM IMUEIIbI

[TomoBast cucrema matku, padbodeil muensl U TpyTHS. PU3HOIOTHYECKHE OCOOESHHOCTU
CIIAapUBAaHUs MAaTOK C TPYTHSMHU, nonuanapus. [lomoBoe n mapTeHOreHeTH4eCKOe Pa3MHOXKEHUE.
[Tuensi-TpyToBKH. Pa3zBuTHe muenuHbix ocobeid. DakTOpbl, ONPENeNonue Pa3BUTHE MAaTOK U
pabouux myel.

EcTtecTBeHHOE pa3sMHOMXKEHUE MUETUHBIX cCeMel. 3HaueHue POeHUs Uil COXpaHEHUs BUA.
Cpoku 1 moArotoBka k poerno. CriocoObl v MPUEMbl PETYIUPOBAHUS POSHUSI CEMEH MYell.

Tewma 5. [loBenenue MmeqoHOCHOU muesbl. OpHEHTAIUS B TPOCTPAHCTBE.

[ToBenenue matku U TpyTHs. [lommdaTuam pabounx muén. CtpoutenbHas ACSITENBHOCTD.
OcoOeHHocTH 3peHUs muen. be3ycioBHbIE M yclIOBHBIE pe(IeKChl MUET W WX 3HAYEHHUE IS
MPaKTUYECKOro MmuenoBojicTBa. CurHanuszanusi B ceMbe muen. depoMoHHAs KOMMYHUKanus U
pasaenenne (GYHKIMHA BHYTPH CEMBH, B3aMMOCBS3b MEXAY OCOOSIMH ITYEIMHON CEMbH.
Curnanplble aBUkeHUs. DypakMpOBOYHOE MMOBEICHUE METOHOCHBIX TYEIL.

Tema 6. KopmoBast 6a3a m4enoBoicTBa.

3aBHCUMOCTH MPOU3BOACTBA MPOYKTOB MTYEIIOBOJICTBA OT KOPMOBOM 0a3bl.

Knaccudukanus pacreHnii KOpMOBO# 0a3bl MYETOBOACTBA IO BPEMEHH I[BETCHUS, MECTY
oOuTaHusi U Xapakrepy coOupaemoid mnponykuuu. KpaTkas xapaKTepuUCTHKa MBUIBIEHOCOB.
KpaTkass XapakTepuCTHKa OCHOBHBIX CEJIbCKOXO3SIICTBEHHBIX M JHUKOPACTYIIMX MEIOHOCOB.
OmnpezneneHre MEIOHOCHBIX PECYPCOB MECTHOCTH M METO/IMKA COCTABICHHUs KOPMOBOro OanaHca
MaceKH, X0341iCTBAa U MECTHOCTH.

Tunsr Megoc6opos. IlogaepxkuBaronuii ¥ TiIaBHBIA MeIOCOOpHI, MX 3HAYEHUE IS
JKU3HEICSITEIIBHOCTH U TIPOIYKTUBHOCTHU IMUETUHON CeMbH. BiusiHue KIMMAaTUUECKUX, TTOTOTHBIX
YCIIOBHMI M YPOBHSI arpOTEXHHUKHU Ha BbIICJICHUE HEKTapa PaCTEHUSIMU B PA3HBIX 30HAX CTPAHBI.

MeTtob1 H3ydeHHst KOpMOBOW 0a3bl muesioBoAcTBa. Onpenenenne Me10Boi

MPOAYKTUBHOCTH MECTHOCTH.

Tema 7. bone3Hu u BpeIuTeId MEIOHOCHOM MMUEITbI

Bnusnue OonesHeld mué€n Ha pa3BUTHE U MPOAYKTHBHOCTh IMUEIHHBIX CEMEH.
[Tpodunaktuyeckue meponpusitus. Kinaccupukauus Oonezneil. Hesapasuble Oosie3HM MUEN.
bone3nun, BbI3BaHHbIE HENPABWIBHBIM TNHUTAHUEM, TOKCHKO3bl. OTpaBlieHHs MUE€N NpH
NPUMEHEHUN XHUMHUYECKUX CpPEICTB OOpbObl € CETbCKOXO3SIICTBEHHBIMH BPEIUTENSIMH,
0oJe3HsIMU pacTEHUH U COpHSKaMU. bone3Hu, BBI3BaHHBIC HEMPABUIIBLHBIM pPa3BEACHHUEM U
coJiep)kaHueM MuenuHbIX ceMel. MHdexnuonnbie Oone3nn muén. Knunuueckas KkapTuHa, Mepbl
O60ppObl M mpenynpexacHus. HBasuonHsle Oone3nu muén. buonorus BozOyauTeENei,
KJIMHUYECKasi KapTUHA, Mepbl 00pHOBI U MPEIYITPEKICHUSI.

XUIIHUKHU U TIapa3UThI IMUETL.

Tewma 8. [Toposs! (MOABUIBI) METOHOCHOMW TTUYEITHI

Ilonatue o mopome B muenoBojacTBe. [loponel muén, MopdodyHKIMOHATbHAS
XapaKTepUCTHKA OCHOBHBIX MOPOJ U MOPOAHBIX TUIIOB MUET. DKCTEphepHask OIIEHKa OPOIHOCTU
muén. Mopdomerpuuecknii Meron. ['eHeTHUeckwe METONbl OIEHKH MOPOJHOCTH MYE.
YucronopoiHOe pa3BeieHUE, CKpelBaHue U rudpuanszanus muén. VckyccTBeHHOE OCeMEHEHNE
MYEJIMHBIX MATOK.

Tema 9. Opranuzanus MporU3BOJCTBA B TYETOBOJICTBE



VYcnoBusi, omnpeAensioniMe  ClelHald3alyio B IYEJIOBOACTBE. 3OHAIbHAs U
BHYTPUXO3SIIICTBEeHHAsl crienuanu3anus. Pa3mepbl muenoBoAuecKUX X03iCTB, (epM U macek.

[Taceunble MOCTpOMKH. THMBI 3UMOBHUKOB M TpeOOBAaHUS, MPEABABISIEMbIE K HHM.
Kommuiekc oGopynoBaHus, MpeJHA3HAYEHHOTO /Jis KOYEBKM W MABUJIBOHHOTO COJECpKaHUS
ITYETIMHBIX CEMEH.

[TyenoBonHBIM HHBEHTaph MAJii pabOThl € MYETUHBIMU CEMbSMH, HWHBEHTapb U
o0opynoBaHuE sl TONYyYEHHs] W MepepabOTKH MPOAYKTOB MUenoBOACTBA. CHUCTEMBI YIIbEB.
BepTukanbHble U TOPU30OHTATIbHBIEC TUIIBI yiIbeB. KOHCTPYKTUBHBIE OCOOEHHOCTH COBPEMEHHBIX
TUIIOB YJIbEB, MX PACIPOCTPAHCHUE U XapaKTepUCTUKU. KOHTPOJBHBIA yied U Yy4€T ero
MOKa3aHUuM

OTtOop M oOTKauka Meaa. YUeT KOJMYECTBA MeAa B CEMbSIX M HX MeJoBasd
NPOAYKTUBHOCTh. BanoBoii u ToBapHbId Men. BockoBas NpOAYKTUBHOCTH M4esl. MeTojbl
YBEJIMYEHUS MPOU3BOJACTBA BOCKAa B MUYEIHMHBIX CEMbsX. BpIOpakoBKka M mepepaboTKa COTOB.
Hcnonb3oBanue CTpoUTENbHOW paMku. M3roroBneHue BouiuHbl. [IpoM3BOACTBO NbUIBLBI U
nepru. KoHcTpyKTHBHBIE 0COOEHHOCTH MbUIbLIeYIoBUTENEH. COOp M KOHCEpBALKs MbLIBLIBI.

TexHonornueckue 0COOEHHOCTH MPOU3BOJCTBA MATOYHOI'O MOJIOYKA, MPOTIOIUCA U s/1a,
UX KOHCepBalusi W XpaHeHHE. TexXHOJOTrMYecKUe periaMeHThl IMPOU3BOJACTBA IPOIYKLIUU
MTYEJI0BOJICTBA.

b1./1B.02.03 CyneoHasi JHTOMOJIOTHSI

DneKTUBHAs JUCUUILIMHA.

Cemectp 3, 3auer.

SI3bIK peanu3anuu — pyCCKUM.

OO01mmas Tpy10eMKOCTh TUCIUTUIHHBI cocTaBiseT 3 3.e., 108 yacoB, U3 KOTOPBIX

— gexuuu: 20 u.;

— CeMHHAPCKUE 3aHATUS: 12 4.

TemaTuueckui nJian:

Tema 1. Bepenue. CyneOHO-dHTOMOJIOTHYECKAST SKCIEPTHU3A: 1IETH, 3a/a4d, OOBEKTHI
uccienoBanus. Tema 2. ['pynnbl HACEKOMBIX, MPEICTABISAIOMINX KPUMUHAIMCTUYECKUM HHTEpEC.

Tewma 3. MeTtoapl cyneOHON IHTOMOJIOTHH.

Tewma 4. Dtanbl U XapaKTEPUCTHKA Pa3I0KEHUS Tpyla HACEKOMBIMH.

Tema 5. Mopdonmornueckue npu3Haki HACEKOMBIX, UCTIOJIb3yeMbIe ISl UICHTU(DUKAIIUH.

Tema 6. HacekoMble HEKpOOHOHTHI U MEPTBOEbI, OCHOBHBIE TIPEICTABUTEIH.

Tema 7. OcoGeHHOCTH OCMOTpa TPyTa MPU THUIOCTHOM €0 Pa3IoKEeHUH.

Tema 8. Metoasl cOopa HAcCEKOMBIX C TPyIMa W HUX KOHCEpBALMS JJS MOCIEAYIOLIETO
YCTaHOBJIEHHS] TAKCOHOMHUYECKHUX XapaKTEPUCTUK U XMMHUYECKOTO aHaIn3a.

Tewma 9. Onpenenenue Bo3pacta JUYMHOK U CPOKOB Pa3BUTHUSI HEKPOOMOHTOB.

Tema 10. Omnpenenenue cpoka, OPOMIECAMIET0O CO BPEMEHH CMEPTH YEJIOBEKA WIH
JKUBOTHOT'O, B TPYII€ KOTOPOTO HAMIEHBI 00BEKTH SHTOMOJIOTUYECKON TTPUPO/IBI.

Tema 11. AHanu3 MOJyYEHHBIX SHTOMOJIOTMUYECKUX JaHHBIX, (POPMYJIHPOBKA BOIIPOCOB
DKCIEPTY.

Tema 12. Craten YK P® u uHbIe periiaMeHTHPYOIME HOPMATUBHO IPABOBHIE aKTHI.

Tema 13. PeTpocnieKTUBHBIIN aHAIU3.

Tema 14. AnroputM © TpaBWiIa 3allOJHEHUS AaKTOB, MOJMUCOK M HKCHEPTHBIX
3aKJIFOYEHUN.

b1./1B.03.01 MeToabl MoJIeKY/JISIPHOH OMOXUMUM

OneKTUBHAA TUCHHIUINHA.

Cemectp 5, 3auer.

S3BIK peanuzanuu — pyCCKuu.

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 2 3.€., /2 4acCOB, U3 KOTOPHIX
— nexiuu: 10 4.;



— ceMUHapcKue 3aHsaTus: 16 4.

TemaTnuyeckuii niax:

Tema 1. ba3oBble OCHOBBI JKCIEpUMEHTaNbHON Omoxumuu. Pacuer pH cpensl.
[TpurotoBnenue OypepHbIX pacTBOPOB.

Tema 2. BBenenue B METOIbI CIIEKTPOCKOIHH.

Tema 3. ®usnyeckne OCHOBBI METOJOB CIIEKTPOCKONHMHU. CIEKTPOCKONHS B BUIUMOM U
YO obnacru.

Tema 5. Mertoapl ctiektpodayopumerpun. OiyopectientHas mukpockonus. GFP.

Tema 6. BBenenue B paguon3oTONHbIN aHaIn3. PU3NUECKUE OCHOBBI PaJMOU30TOIHOTO
aHann3a. CHUUHTWUIANUOHHBINA cueTyuk. POV,

Tema 7. PanunonsoronHelii aHamu3 B Onoxumun. I¢P(HEeKTUBHOCTh CUeTa.

Tema 8. Paguounsoronsl B OMOIIOTUYECKUX HCCleA0BaHUAX. M3yuenne mMeTabonnueckux
nyTteil. MeToa paguon30TonHOro pa30aBieHusI.

Tema 9. Brenenune B xpomatorpaduueckue metozsl. JkciepumeHT M.C. L[Berta.

Tema 10. Kononuatast u ToHkocnoiHast xpomartorpagus. BOXX.

Tema 11. Metozs! onpeaenenust 6e1koBOro cocrana. [IpoTeoMHbIif aHanus.

Tema 12. Texunka 6€30MacCHOCTH B OMOXUMHUYECKOM J1ab0paTopuu.

b1.11B.03.02 JlecHasi JHTOMOJIOTHsI

DneKTUBHAS TUCIUTLIINHA.

Cemectp 5, 3auer.

SI3BIK peanuzanuu — pyCCKUi.

OO61as TpyA0€MKOCTh IUCHUIUIHHBI COCTABISIET 2 3.€., /2 4acoB, U3 KOTOPBIX

— nexknuu: 10 4.;

— CeMHUHAapCKue 3aHsATus: 16 4.

TemaTruueckui nmJian:

Tema 1. [Ipeamer u 3agaun JIeCHON Y3HTOMOJIOTUU. MIcTOpHS TE€CHOI YHTOMOJIOTHH.

[IpenmMer u mnpobiemMbl JECHOW HHTOMOJIOTMU. Pa3BUTHE JECHONW HHTOMOJIOTHUU 32
pyoexxom u B Poccum. Bkmag H.A. Xomonkosckoro u W.S. IlleBipeBa B cTaHOBIEHHE
OTEUYECTBEHHOM JIeCHOU dHTOMOJIOTHH. COBPEMEHHOE COCTOSTHUE M OpPTaHM3aIUsl JIECO3AIIUTHI B
Poccun. Jlecnast suTomonorust B Tomcke. OOmie cBeieHus: 0 BpeIUTENsIX JPEBECHBIX PACTCHMUIA,
HAaHOCUMBIX UMH MOBPEXKICHUIX M UX MOCIEICTBUAX. PO HACEKOMBIX B CYKIIECCHSX JIECHBIX
OMOIIEHO30B.

Tema 2. Komrmuiekc BpeauTeneil BCXOJOB W KyJIbTyp TmiepBoro roja. Komrekc
BpPEIAUTENEH CTBOJIMKOB MOJIOJIBIX JIEPEBHEB.

CucremaTHueckoe M SKOJIOTMYECKOe pa3HOOOpas3ue TpyYIIbl BpenuTeNed pacTeHHil B
MUTOMHUKAX W MoJoAHskax. [loyBooOHTaroImue HaceKOMBbIC, WMEIOIIUE JIECOXO3SIIICTBEHHOE
3HauYeHHE (MalCKUe XPYIIH, NIOHBCKUMA XPYIIL, METKYHbI, YePHOTEIKH, MEIBEIKH ).

Tewma 3. Kommneke Bpenuteneit mo6eros, TUCTHEB U XBOH MOJIOAHSIKOB.

BpenuTtenun mouek, TUCTHEB U XBOU, TOOETOB M CTBOJIMKOB MOJIOJIBIX PACTEHUN (COCYIITHE,
TpHI3yIlNE HAceKOoMble; TayuiooOpa3oBarenu). Ce30HHAas CMEHa KOPMOBBIX pacTeHHH U
TEeTEPOrOHMS Y TIEM.

Tema 4. Kommneke HacekoMbIX-Quiriodaros.

buonornueckre O0COOEHHOCTH MAaCCOBBIX XBO€- M JIMCTOTPBI3YHIUX HACEKOMBIX
(pumnodaro, wmm gedonmaropoB). Bemblku MaccoBoro pasmMHoOkeHUs. [lepBuUdYHBIE,
BTOPUYHBIE M MUTPAIMOHHBIE OYard HACEKOMBIX-(prmtodaroB. XapakTepUCTHKA OTIEIBHBIX
Tpynn XBO€- M JIUCTOTPBI3YIIMX HACEKOMBIX. BpemuTenu XBOWHBIX MMOPOJ: CUOMPCKUN
KOKOHOIIPSIZl, COCHOBBI KOKOHOMPSIA, MOHAIIEHKAa, COCHOBAasi COBKA, COCHOBAs IISAJICHUIIA,
MUXTOBas TSJCHUIA, OOBIKHOBEHHBIM COCHOBBIN MIIWIBIINK, PHDKUI COCHOBBIA MUIHIIBIINK,
NUWIMIBIINKU-TKAaYd. BpeauTenu TMCTBEHHBIX MOPOA: 1yOoBas 3eJeHasi JIMCTOBEPTKA, HeTTapHbIN
LICJIKOTPSIZl, KOJIbYAThI KOKOHOIPSJ, 3JIaTOTY3Ka, HBOBas BOJHSHKA, 3UMHSS [IJICHULIA,
IS ICHUIa-00 1M paio, TOPHOCTAEBbIE MOJIH.



Tema 5. OOutarenu ayba v APEBECUHBI.

OO6mass xapaktepuctuka Tpynmbl. Oyard CTBOJOBBIX BpeauTeseil. XapaKTepucThkKa
TJIABHEHIINX CEMEWCTB M BHIOB. JKECTKOKpBUIbIE — BpEOUTENH Jy0a M JpeBecHHbI (ycauw,
37IaTKH, KOPOEbl, JOITOHOCUKU-CMOJIEBKH). [lepernoHuaTokpbuibie (pOroXBoCThl M KCUDUIPHH).
Yenryekpbuible (IpeBOTOULBI U CTEKJISHHULBI). TeXHUUECKHE BPEAUTENN IPEBECUHBI.

Tema 6.Bpenutenu mio10B U CEMSIH JPEBECHBIX PACTECHUI.

OOmiasi XapakTepuUCTUKAa TPYIIBl BpeAWTeNed IIoJ0B U ceMsH (kapmodaros).
X034iCTBEHHO 3HAYMMbIE BUJbI KaprnodaroB (IIMIIKOBas OTHEBKA, IIHUIIKOBas CMOJEBKa,
€J10Bas IIMILKOBAas JTUCTOBEPTKA, IMCTBEHHUYHAS MyXa.

Tema 7. HacekoMble-sHTOMO(MArn — XMITHUKN U Mapa3UTOU/IbI.

OOnuratHple ¥ (axKylIbTaTUBHBIE  XHUIMHUKK JIECHBIX  HACEKOMBIX-(huTodaros.
buonoruueckoe paznooOpa3ue HaCEKOMBIX-I1apa3uTOUIOB.

Tema 8. Borpochl peryisiiuu YucI€HHOCTH JIECHBIX HACEKOMBIX.

[uknuueckue mpouecchl B JIECHBIX 3KocucTeMax. OCHOBHBIE MOJOKEHHUSI CAUHTETUYECKOM
TEOpUU JUHAMUKHM YHUCIIEHHOCTH HOMYJALMM U UX pa3BUTHUE B paMKax JIECHOM SHTOMOJIOIHMH.
WNuepunonHbie 1 O€3MHEPIIMOHHBIE MEXAaHU3MBbI PETYJISIUN YHCIEHHOCTU JIECHBIX HACEKOMBIX.
Ponp sHTOMO(AroB B AWMHAMHKE YHCICHHOCTH JICCHBIX BpeawTencii. Ponb Bo3OymuTenei
3a00NieBaHU B JMHAMHKE YHCICHHOCTH JIECHBIX BpeauTeseil. TUIbl TUHAMUKUA YUCIEHHOCTU
JecHbIX (uTodaroB: cTaOWIBHBIN, MPOAPOMATBHBIN, SPYNTHBHBIN.. DKOJOTHUECKHH OOJIMK
TpYNIbL, BaXHEHINE npeacTaButenu. [I[puHiune noctpoenus (pa3oBbix MopTpeToB Ghutodaros.

Tema 9. O030p OCHOBHBIX METO/I0B 3aILUTHI JIECA.

JleconaTonoruyeckue oOciIeI0BaHUsA M Jieconatoiorudeckuit MouHuTopuHr (JIIIM).
OneHka COCTOSIHMSI Haca)kJIEHUH IpHU JIECONATOJOTMYECKUX OOCIEe0BAaHUSAX U MOHUTOPHUHIE.
Hamzop 3a mosiBIeHHWEM M pacHpoCTpaHEHUEM BpeauTeNeld U COCcTOsHuEM JecoB. OOmuit
JIECONAaTOIOTHYECKUI HaJ130p. CrnennanbHbIN JIECOIATOIOTMYECKHI HaJ[30p
(pEKOTHOCIIUPOBOYHBIN W jAeTanbHbIA). [lporHo3 B neco3ammre. Jlecoxo3siiCTBEHHBIE,
OHOJOrNYecKre U XMMUUYECKHE METO/Ibl 3alllUThI Jeca. JIECHON KapaHTHH.

b1./1B.04.01 MudopmannoHHbIe TEXHOJIOTHH B 0HOJIOTHH

DneKTUBHas AUCLHUILINHA.

CemecTp 5, 3auer.

SI3BIK peanuzanuu — pyCCKUi.

OOw1ast TpyA0€MKOCTh AUCLUIIUHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— Jreknuu: 6 4.;

— MpaKTHYECKUe 3aHATus: 28 4.

TemaTnuyeckuii niax:

Paznen 1. Beenenue B nnpopmannonnyto o6uonoruto. Madopmarus n napopmaioHHbIe
npouecchl. MTHbopMaimoHHble TEXHOIOTHH.

Tema 1. IIpenmer, 3a1aun U UCTOPUS Pa3BUTUS WHPOPMALMOHHON Ononoruu. Pa3nmenst
nH(popMalMoOHHON OHosoruu. B3anMonelicTBre co CMEXHBIMU pa3JellaMy HayKU U TEXHOJIOTUH.
Wudopmanus u  uHpopMauuoHHble mpouecchl. Teopuss uHpopmauuu. EnuHCTBO
MH(OPMALIMOHHBIX TPOILIECCOB B IMpHUpoJe, obmectBe U TexHHKe. OCHOBHBIE CBOMCTBA
uHpopmanuu. Cemuotuka, cemantuka. MHpopmaTuka, KOMIObIOTEpHbIE HAayKH, KOMITBIOTHHT.
KubepHeTrka, MHTEIUIEKTYalbHbIE CHUCTEMBI, SKCIEPTHBIE CHCTEMBI, «U3BJICUEHHUE ITaHHBIX).
WNHudopmaninoHHbIe TEXHOJIOTHH, allllapaTHbIe U POTrPaMMHbBIE CPEACTBAa MHPOPMATU3ALIUH.

Tema 2. HayuHo-unpopManmoHHas qesiTeIbHOCTh B OMOJIOTUN U SKOJIOTHH.

JIOKyMEHTBl Kak MaTepHalibHble HOCHUTENIM Hay4yHOH uHopmauuu. Teopus HaydHOMH
uHpopmanuu, e€ npeaMeTHas oOnacTh (MH(OpPMAlLMOHHAS AESITENbHOCTb;, JIOKYMEHTHI Kak
MaTepHajbHble HOCHTEIM Hay4yHOM HH(opManuu; cpeiacrsa olecrneyeHHss WHGPOPMAaIMOHHBIX
MPOIIECCOB), 3a/1aun (M3ydeHue (Hay4dHO-) WH()OPMAIMOHHBIX MPOIIECCOB; pa3paboTKa METO/IOB
aHalM3a CeMaHTHYECKOW MH(OpMaLuy; pa3paboTKa METOI0B (PUKCAUU HAy4YHOU MH(POpPMALUU
B JIOKYMEHTAJILHOM BHUZE; Pa3padb0TKa MH()OPMAIMOHHO-IIOUCKOBBIX CHUCTEM, HCIIOJIb30BaHHE



AJIEKTPOHHO-BBIYMCIUTEIBHBIX MAIIMH JUIsI oOecredeHus: WH(OPMAIMOHHBIX IPOLECCOB) U
TEXHOJIOTUYECKUe 3TaIbl (cOop nHpOpMaLUY, aHATTUTUKO-CUHTETHYEeCKast 00paboTKa, XpaHEeHue,
UH(POPMALIMOHHBIA TIOUCK, PACIPOCTPAaHEHHE HAyYHO-TeXHWYeCKOW nHpopMmarmu). Tumnonorus
Hay4YHO-TeXxHHUYecKkoi nHpopmaruu. HbopMalMoHHas CTPYKTypa HAyYHOI'O IOKyMEHTa: HOBbIE
3HaHUS, PEIeBaHTHAs M HepelieBaHTHAsI HH(OpMAIIH, TOMEXH (MCKaXeHHUS ), HHPOPMAIIMOHHBIN
mymM. IlepBuuHas HayyHO-TeXHHMUYEcKass HHQpoOpMauus: NyOIMKalMM, OTYETHbIE M JpYyrue
JOKYMEHTBI, HE UMEIOIIHE cTaryca myonukanuid. [leppoanueckue, mpogoinKaroIuecs U pa3oBbie
W3JIaHUs, MX perucrpaunus. MeXIyHapoIHble CHCTEMBl PETUCTPALMM H3JAHUNA W Hay4YHBIX
crareii. OOMEH me4YaTHBIMH pPabOTaMH MEXAY CIEHUATUCTaMH, HOPMAaTHUBHO-TIPABOBBIC
OTrpaHWYeHUs, dTHKa oOMeHa. BTopuuHas HaydHO-TeXHUYeCKas wHopmanus: Oubnumorpadus
nepBoil U BTOpo# creneHu. KaTtamorm u ux pa3sHOBUAHOCTU (aj(aBUTHBIC, CUCTEMATUYECKHE,
MpeAMETHBIC U JIp.). Tekymas u peructpanuonHas ouoauorpadus. MudopmarmonHsie H3gaHus:
CUTHaJIbHAsl nHpopMaIys, pedepaTuBHbIC KypHAIbI M MX aHAJIOTU HA JIEKTPOHHBIX HOCUTEIISX.
PedepatuBuble u ananutuueckue o030pbl. Koaundukanus HaydHelX nyOaukanuil 1o
TEMaTUYECKON HAIPaBICHHOCTH: CUCTEMa YHUBEpCaIbHOM necsituaHoi kogudukammu (Y 1K).

Tema 3. MudopmanuoHHble MOAXOIbl K aHAIU3Y OHMOJOIMYECKMX M 3KOJIOTMYECKHX
IIPOLIECCOB U CUCTEM.

HNudopManmonHbie Moaxoasl (CEeMaHTHYCCKUN, OMOKMOCPHETUYECKHUI, CEMUOTHYCCKHU)
K aHaiau3y OHOJIOTMYECKUMX M 3KOJOTMYECKMX HpoueccoB U cucreM. CHUCTEMHBIH MNOJIXO[,
PEeIyKIIMOHU3M M XONU3M. buojoruuyeckue cuctembl, HUX ocoOeHHocTH. buonornyeckas
uH(popMalus; HacleCTBEHHas: HH(OpMalusl, ee 3aluTa 1 BocctaHoBieHue. Heliponoruueckas
uHpopManus, OMOJOTHYECKUEe CUCTEMbI YIpaBJIeHUs, roMeocTas. buonHnpopmaruka, reHOMUKa,
UX TpeaMeT W  [EepCHeKTHBa pa3BUTUS. buoumH(OpMalMoHHbIE cucTeMbl, ON-line
uHpopMaLMOHHbIe 0a3bl JaHHbIX. VHGOpMalMOHHBIE AacleKTbl W3Y4EHHUS CTPYKTYpbl U
JUHAMUKHA ~ OMOJIOTMYECKOro  pa3HooOpas3us.  BblumciuTenbHass — 9KOJIOTHS, OCHOBHbBIE
HalpaBJIeHUs] HCCIEeOBaHUNH B 3TOH 00JaCTH. DKOJIOTMYECKOE MOJAETUPOBaHME, BapUaHThHI
MoJIeJiel SKOJIOTUYECKHX TporieccoB u cucteM. [Ipodeccuu Oynymiero.

Paznen 2. TexHONOrUM JOKYMEHTAIbHOTO O(DOPMIICHHUS PEe3yabTaTOB OMOJIOTHYECKUX U
HKOJIOTMUYECKUX HCCIIE0BAaHUN.

Tema 1. KoMiibtoTepHbIe TEXHOJIOTUH pabOThI ¢ TEKCTOBOM MH(pOpMaLnei.

Hcnonb30BaHWe  MEpPCOHANIBHOIO  KOMIIBIOTEpAa B HAy4YHO-MCCIIEA0BATEIbCKOM
NEeSITeAbHOCTH AN opopmiieHMsT y4eOHOW M HAaydyHOM JOKYMEHTAllMHM, OTYETHBIX
MaTepraioB.OCcoOOEHHOCTH TEKCTOBOIO O(OPMIIEHMS OTIENIbHBIX BHJIOB HAyYHBIX padoT, B TOM
quciae KBATU(HUKAIMOHHBIX. TEKCTOBBIE pEaKTOpPbl, OCHOBHBIE (POpPMAThl TEKCTOBBIX (aiiios,
uX ocoOeHHOocTH W mnpuMeHeHue. TpaHcnurtepauus Tekcra. CHHTaKCMYECKHIl KOHTPOIIb,
IpoBepKa TIpaMMaTUKM U opdorpaduu, pegakTHpoBaHue U pereHsuposanue. CpeacTsa
aBTONOMCKA M aBTO3aMEHbl. BHenpeHue NOMOIHUTENbHBIX OO0BEKTOB OhopMiIeHHs (TaOIHIIb,
rpapuueckue u3o0paxkeHus M mp.). PenaktupoBaHue OONbIIMX JOKYMEHTOB. KoHBeprarus
TEeKCTOBBIX (haiinoB u3 ¢opmarta B popmar. CozaHue TMIEPTEKCTOBBIX JOKyMEHTOB. Pabora ¢
daitnamu  popmata PDF, coszmanme 3ameTok W KOMMeHTapueB. VHTeluleKTyajbHBbIE
MH(OPMALlMOHHBIE TEXHOJOTMH. TexXHOoJIOTMH pacrno3HaBaHus 00pa3oB: MpOrpaMMHbIE
IOPOAYKTHI, MCIONb3yeMble JUIl PACMO3HABAHUS TEKCTa M OCOOCHHOCTH HX MPAaKTUYECKOTIO
ucnosb30BaHusA. CHCTEMBI 3JEKTPOHHOTO NepeBoJa TEKCTOBOW HH(pOpPMAIMM U OCHOBHbBIE
BO3MOXXHOCTH X UCIOJIB30BAHUS B MPO(PECCHOHANIBHOM JeSITeIBbHOCTH OMOJIOTOB U HKOJIOTOB.

Tema 2. LlutupoBaHue HayYHBIX MyOIHUKAIIHIA.

MenemkMeHT uuTHpoBaHus. [IpaBuna odopmiieHHs CHOUCKOB HH(POPMAIMOHHBIX
HMCTOYHHUKOB, TPEOOBAaHMs CTAaHAAPTOB M MeToauuecknx ykazanuii BAK, mpaBuma mms aBTopoB
KYPHAJIbHBIX HAY4HBIX MyOJIuKanuii. MeHemkepbl OHOIMOrpa@uuecKuXx JaHHBIX U CHUCTEMBI
yrnpasiaeHus Oubnnorpadguueckoil HHPOpMalMe, HX BO3MOXHOCTHM U IPaKTUYECKOE
UCTIOJIb30BaHUE: MTOMCK HCTOYHUKOB, COCTABICHUE «KAPTOTEKW», IIUTUPOBAHKE, (POPMHUPOBAHUE
OouOmMorpaguIecKux CIUCKOB.

Tema 3. Cnenuanu3upoBaHHbIE TPOTPaAMMBI [T paboThl ¢ bubnuorpadueii.



bubmuorpaduueckne wmenemxkepsl. Reference Management Software: OecrutatHbie
(manpumep, Zotero, Mendeley, Qiqqa u ap.) u nponpuerapubie (Hanpumep, EndNote, RefWorks
U JIp.), IporpaMMbl B OHJaiH-cepBuckl (Harpumep, EndNote Web, Citeulike). CpaBHuTENBHBIC
npeumyniecTsa U HeaocTatku. [Ipodiaema BeiGopa.

Paznen 3. MadopManmoHHbIe TEXHOJIOTHH aHATN3a TaHHBIX.

Tema 1. CtaTucTHYECKUE TaHHBIE.

JleckpunTuBHble H rpaduyeckue MeETOAbl aHanmuM3a JaHHbIX. CTaTHCTHYEeCcKOoe
oueHuBanue. Craructuueckas IpoBepka rumore3. MccinenoBanue 3aBUCHMMOCTEH. MeTobl
MHOTOMEPHOTO CTaTHCTUYECKOro aHanm3a. IlporpamMHoe oOecrieueHHe aHain3a JAHHBIX Ha
HEepCOHANbHBIX KoMIbloTepax. CozgaHue U pa3paboTKa JIEKTPOHHOMN TaOJINIIbI.

Tema 2. Ha3naueHue »31ekTpoHHBIX TaOmul. OCHOBHbIE MNPUHLMUIBI PadOTHI C
anexkTpoHHoi Tabnuieit MS Excel. DddextuBnas padora ¢ hopmynamu u GyHKIIUIMU.

MaremaTtrnueckue, cratuctuyeckue. TekcroBble ¢yHkumu. Jlormueckue (yHKIHU.
OyHK1MYU 1aThl U BpeMeHU. OCHOBBI pabOThI C MAKETOM aHAJIN3a «AHAJIN3 JaHHBIX».

Tema 3. JleckpuntuBHbIC U rpad)iIeCcKre METOIbI aHAIN3a JAHHBIX.

IIpumeHeHue s3plka OPOrpaMMUPOBAaHUS  JUId  CTaTUCTHYECKOro aHanmm3a R.
Craructuueckoe  oneHuBanue. Craructuueckas mpoBepka rumnore3.  MccimemoBanue
3aBUCUMOCTEH. MeTo/1bl MHOTOMEPHOTO CTATUCTUYECKOTO aHAJIN3A.

Pazgen 4. R - s13b1k IporpaMMUpOBaHus ISl CTATUCTHYECKOM 00paOOTKU JaHHBIX U

paboThI ¢ rpaduKoi

Tema 1. OcHoBbl pa®oThl. ba3oBelil cHHTaKCHC.

3agem wucnonb3oBaTh R? Ilomyuenme u ycranoBka R. PabGora B R. PaGouee
npoctpancTBo. [lakeTsl. YcraHOBKa, 3arpyska, noixydeHue mHpopmamum o makere. IlakerHas
obpabotka. Pabora ¢ OompmmmMmu MaccuBaMu JaHHBIX. Bektopa, MaccuBel, Matpuisl, Jlara
(bpeiimbl, TAOIUIIBL.

Tema 2. @yHKIMOHA AJI pacyeTa CTaTUCTHK.

OyHKIMH, U1 pacueTa ONUCATENIbHbIX CTAaTHCTUK JUISl HE CIPYNIHPOBAHHBIX JAaHHBIX.
@yHKIMH, U1 pacdeTa ONUCATENbHBIX CTATUCTHK JJIS CTPYNIIMPOBAHHBIX JaHHBIX. Hanncanue
coOCTBEHHBIX (yHKUMNA. DYHKIMM MPOBEPKH CTATUCTUYECKUX Trumnore3. OmHOBBIOOpOUHbIE
TUIOTE3bl,  JBYXBBIOOPOYHBIE  THMIOTE3bl.  ['MMOTE3bI  MHOMKECTBEHHOTO  CPaBHEHHUS.
Jucnepcuonnslii aHanu3. JInHeHas perpeccust U Koppensauus. MHOXKECTBEHHas: perpeccus u
koppemsiuus. Henuneitnas perpeccun. Jlormcruueckas perpeccus. Hemapamerpuueckas
CTaTHCTHKA.

Tema 3. Busyanmuszauus JaHHBIX B HayyHBIX MCCJIEIOBAHUAX M 00pa3oBaHuUU,
KOMIIBIOTEPHBIE TPE3EHTALIUN.

Busyanuzanusi AaHHBIX B HAayYHBIX HCCIEIOBaHHUSAX M OOPa30BaHHM, KOMIBIOTEPHBIE
npeseHTauuu. [IporpaMMHbIe CpecTBa CO3AaHMsI AUarpaMM U rpa@uKoB, BCTPOEHHbIE (PyHKINN
CO3/1aHus TpaQUKOB M JUArpaMM CTaHJAPTHBIX MPOTPAMMHBIX MaKeTOB, HaydHas rpapuka u
crutaiinbl. [IpaBuna opopmiienus rpaduKoB U Iuarpamm, WUTIOCTPUPYIOIIUX HAayyHbIe PaOOTHI.
[Taketsr Tpaduueckoro mnpexactaBieHuss uHGopmamun (ggplot2, lattice). Co3nanue u
JEMOHCTpalMsl KOMIIBIOTEPHBIX Tpe3eHTauui. PenakTopbl KOMIBIOTEPHBIX Mpe3eHTAlHH,
OPUHIUIBI M TEXHOJOTWs  co3AaHus  mpe3eHTauud. OcCOOEHHOCTH — NpEe3eHTAlMid,
COTIPOBOXKAAIOIINX HAYYHbIE JOKJIAAbl M OTPAKAIOLIUX MaTepHalIbl KBAIU(DUKAIIMOHHBIX PaloT.

Tema 4. Co3nanue oTUETOB.

R Markdown mokymenTsl. Mcnonb3oBaHue NpoayKTHBHBIH notebook interface, 4toObI
CIUIECTH TEKCT U KOJ MOBECTBOBAHUS JJISl OJTYUYEHHUS JIETaHTHOTO (POPMATHPOBAHHOTO BBIBOJA.
Hcnonp3oBaHne HECKONbKUX sI3bIKOB, BKioudas R, Python u SQL. Co3ganue MHTEpaKTHUBHBIX
BEO-TIPUIIOKEHUH IS BU3YyaInU3alnu JaHHbIX ¢ Shiny.

b1./1B.04.02 MaremaTu4eckoe Mo/ieJIMPOBAHUE B OMOJIOTHH

3JIGKTI/IBH3_$I JOUCLUIIIINHA.
Cemectp 5, 3auder.



SI3BIK peanuzanuu — pyCCKuu.

OO0wiast TpPyA0EMKOCTh AUCLUILIMHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— JIeKnmu: 6 4.;

— MpaKTHYECKHUe 3aHsTusA: 28 u.

TemaTnyeckuii njan:

Tema 1. Benenne. Maremaruueckue MoIeIU B OMOJIOTHH.

[Tonsatue moxmenu. OOBEKTHI, LETM W METOIbI MOJENIHUPOBaHUSA. Moenu B pa3HBIX
Haykax. KoMmmbloTepHble 1 MaTemMatudyeckue Mojenu. Victopus mepBbIX Mojeneil B Guosioruu.
CoBpeMeHHass KJIacCHpUKAIMSA MoOAeTe OMOJOTHYECKHMX IpoLeccoB. PerpeccuonHsle,
MMUTALMOHHBIC, KAaueCTBEHHbIE MoAenu. lIpMHIUIBI MMHMTAMOHHOIO MOJEIMPOBAHUSA U
npuMepsl Mozeneld. Cnenuduka MOICIUPOBAHUS KUBBIX CUCTEM

Tema 2. Mozaenu OMOJOTMYECKUX CUCTEM, OIHUCHIBAEMblE OAHUM AHUDPepeHIaTbHBIM
YPaBHEHUEM IIEPBOTO NOPsIIKA.

Mogenu, npuBosiue K ofHoMy AuddepeHnraibHoMy ypaBHeHuto. [lonstue pemenus
OJIHOTO aBTOHOMHOTO jJuddepeHnanbHoro ypaBaeHus. CTaioHapHOE COCTOSIHUE (COCTOSHUE
paBHOBeCHs). Y CTOMUMBOCTb COCTOSIHUS paBHOBECHs. MeTO/Ibl OLIEHKH ycToHunBOCTU. Pemenue
aMHEeHHOro  audQepeHnnaIbHOro  ypaBHeHUs  llpumepsl:  9KCIIOHEHIMAIBHBIA  POCT,
JIOTUCTUYECKHUH POCT.

Tema 3. Mopenu, onuceiBaeMbie crucTeMol A epeHInanbHbIX YpaBHEHUH.

OcHoBHble nOHATUS. PazoBass MIOCKOCTb M (Da30oBbIi MOpTpeT. MeToa H3OKIUH.
Y CTONYMBOCTh CTALIMOHAPHOTO COCTOsIHUA. VccnenoBanue cucrteM ABYX JIMHEWMHBIX YPaBHEHUM.
XapakTepucTuueckoe ypaBHeHHe. budypkaunonnas auarpamma. CUCTeMBl ABYX HEJIMHEHHBIX
g depeHnaIbHbpIX ypaBHeHUH. Metos JlsmyHoBa JMHeapu3ali CHUCTEMBI B OKPECTHOCTH
CranuonapHoro coctosnus. Kunernueckue ypaBuenus Jlotku. Monens Boabsteppa. [IpoGnema
OBICTPBIX W MEJUIEHHBIX TIepeMeHHbIX. Mepapxus BpemeH. Meron KBa3MCTallMOHAPHBIX
koHueHTpauuil. Teopema TuxonoBa. depmeHT-cyOcTpaTHas peakius Muxasnuca-MeHTeH.
MynbTucTanmoHapHocTb.  Pa30BbI  MOPTPET  MYJIBTUCTALMOHAPHOM  CHUCTEMBI.  THIIBI
nepexiaroueHust tpurrepa. OtGop omHOro u3 paBHONpaBHBIX BUAOB. Konebanus B
OMOJOrMYECKUX cUCTeMax. ABTOKOJIE0aHUS U Mpe/eibHbIE IIUKIbL. Y CTOMUYNBOCTD NMPEAEIbHBIX
ukiIoB. bproccensrop. Konebanuss B rimukonuse. Junamuueckuii xaoc. Cucrema JlopeHia.
JerepMuHUpOBaHHBIM Xaoc. JIMHEWHBIM aHANIW3 YCTOMYMBOCTH TPacKTOpui. /[uccurnarnBHbIE
cucTeMbl. JlnuHaMHuyecKuil Xaoc B COOOIIECTBE U3 TPEX BUJIOB.

b1./1B.05.01 Paauoskosiorus

DneKTUBHAs JUCLUILINHA.

Cewmectp 6, 3a4eT.

SI3BIK peanuzanuu — pyCcCKuu.

OO01mmas TpyI0eMKOCTh TUCIUTIINHBI COCTABIIACT 2 3.€., 72 9acoB, U3 KOTOPBIX

— nexnmd: 20 u.;

— CEMHHAPCKHE 3aHATUA: & 4.

TemaTruueckui nJian:

Tema 1. BBEJJEHUE

[Ipeamer, 3amaun, UICTOPUS Pa3BUTHUS, FTANbl U MEPUObl CTAHOBIICHUS PaTUOIKOIOTHH.
CBsi3p C JAPYTrMMH HayKaMH W COBPEMEHHBIE MPOOJEMBI pajarodKoyoruH. Vcmonp3oBaHue
ATOMHOM SHEPIUM U PaJUOAKTUBHBIX U30TONOB B HAYKE U MPOU3BO/ICTBE.

Tema 2. DUSNYECKUE OCHOBBI PAJIMOSKOJIOTUN

OcHoBHBIE CBelieHHA O cTpoeHuu BemiectBa. CTpoeHne aToMoOB. MaccoBoe 4YuCIo,
ATOMHBIM HOMEP. SIBIIeHNE N30TONNH.

EcrecTBeHHast U MCKYCCTBEHHas paJlMOAKTUBHOCTb. OCHOBHBIE BUJbl MOHU3ZHPYIOLIUX
manyaennii (M), wmx cBolictBa. PaamoakTuBHBIN pacmaa siaep, BHIBI pacmana. 3aKkoH
PaAMOAKTUBHOIO  pacnafa. EIMHUIBI  aKTUBHOCTH  paguOHYKJIHWIOB. Mcnonb3oBaHue
PaAMOAKTUBHBIX H30TOIIOB B HAYKE, MEIULIMHE U ITPOU3BOJICTBE.



Ocnogsl nozumerpun M. Tonsitue o nose. Eqununel uamepenus no3el. [lornomennas u
SKBHUBAJIEHTHAs 103bl. MeTobl go3umerpun MN: nonuszanuronHas kamepa, CHMHTUIUISIIMOHHBIN
METOJl, XUMUYECKHE METOABI JO3UMETpPUU. JIMCKpETHBIN XapakTep rnoriomeHus sHepruun M.
B3anmopeiicteue MM ¢ BemectBom. Bo30ykiaeHne W HWOHM3AIUMS aTOMOB M MOJICKYJI.
OOpa3oBanue nap uoHOB. JIunelHas miotHocTh MoHM3auuu (JIIIM) m nunelinas nepenaua
sueprun  (JIIID). OcobGennoctu moriomenust 3Heprud MM  OHMONOTHYECKHM BEIIECTBOM.
OtHocurenpHast Owonorumdeckas dddexkruBHocTh (OBD) HWU. CBsI3p  OTHOCHTEIHHOU
ouosornueckoil A(P(HEKTUBHOCTH € JIMHEWHOW Tmepenaveil sHepruu. 3aBucumoctb OBD ot
YCIIOBHI U 00bEKTa 00TyueHHS.

Tema 3. PAIAMALMOHHAA LUTOJIOIUA. PAAMOYYBCTBUTEJIBHOCTD
BUMOCUCTEM 1 BOCCTAHOBJIEHUME OT JIVHEBOI'O ITIOBPEXIEHMA

Peaknusa knerok Ha oOmydenue. JleiictBue MM Ha MakpOMOJEKYJIBI W KJIETOYHBIC
OpraHesulbl. 3aJepkKKa AeJIEHUS KIETOK.

[ToBpexxnenne u penapanuss JJHK B oOmydennoil kierke. PaamouyBCcTBUTEIHHOCTH
OMOMOJIeKyY: OeNTKH, HYKIEUHOBBIE KHCIOTHI, POCHOIUIuIbsl. PaqmnodyBCTBUTENTBHOCTD KIETOK,
TKaHeW U opraHoB. ['pynibl KpuTuueckux opranoB. CamooOHoOBIsIOIKECs cucTteMsbl. [ToHsTHE O
JIJ150/30. BupoBasi paamouyBCTBUTENBHOCTh. llpomecchl BOCCTaHOBIGHUS B OOJyYEHHBIX
KJIETKaX. 3aBHCHUMOCTh BOCCTAHOBJICHHSI OT BPEMEHHM M Xapakrepa OOIydeHHs, KOJIMYecTBa
MOTJIOUIEHHOM 3HEPTUU M CKOPOCTU €€ HAKOIUIEHMs. 3aBUCHUMOCTb TEMIIOB BOCCTAHOBJIEHUS B
pa3IMYHBIX CHUCTEMax OpraHu3Ma OT MPHUCYIIEH UM CKOpPOCTU (DM3MOIOTMYECKUX IMPOILIECCOB
perexHepanuu.

Tema 4. ECTECTBEHHBII PAJIMAIIVIOHHBINA ®OH 3EMJIN.

W3nyuaTenn ecTeCTBEHHOIO IPOUCXOXKICHMS: 3€MHble M KocMuyeckue. OOiydeHue
YeloBeKa OT €CTECTBEHHBIX MCTOYHMKOB MOHHU3UpYIOLIEro usnydeHus. [Ipobrema 3amurthel OT
U3ITy4EHUs pajioHa.

Tema 5. TEXHOT'EHHBIN (MICKYCCTBEHHBIN) PAJUALIMOHHBIN ®OH.

HcTouHuky pasnoakTUBHOTO 3arpsi3HEHUs BHEIIHeW cpenbl. ['1oOanbHBIE BbIManeHUs
PaAMOAKTUBHBIX OCAJKOB IOCIE PaJAMALMOHHBIX aBapUil W HCIBITAHUN SAEPHOTO OPYKHUA.
Murpanus painoHykiIuaoB B Ouocdepe. IlepeHoc paaroakTUBHOIO 3arpsi3HEHUS O MUIIEBBIM
LEMM.

Tema 6. BIIMAHUE AJJEPHO-TOINUIMBHOI'O HUKJIA HA SKOCHUCTEMBI.

SAnepHO-TOIUIMBHBIA IIMKJ KaK MCTOYHUK DPAJMOAKTHUBHOTO 3arps3HEHUs OKpYXkKarollen
cpelpl. OKOJOrMYeckue mpodseMbl aTOMHOM  sHepreTuku. [IpoGnema  3axopoHeHus
PaAMOAKTUBHBIX OTXOJIOB.

Tema 7. OCHOBBI PAJIUALIMOHHOM BE3OITACHOCTH.

HopmupoBanue conepkaHusi paAMOHYKIMIOB BO BHewmHedl cpene. Ilonsarue
npuemiiemoro pucka. [lpasuna pabotsl ¢ ucrounukamu NUN.

b1./1B.05.02 M30pannbie pa3aennbl GU3HOIOTHH

DneKTUBHas AUCHUILINHA.

Cewmectp 6, 3a4eT.

S3BIK peanu3anum — pyCCKUi.

OOw1ast TPyA0EMKOCTh AUCIUILTUHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— exrmn: 20 u.;

— CEMHMHAPCKUE 3aHATUSA: 8 4.

TemaTuueckui nJian:

Tema 1. Ctpoenne u ¢yHkuun memOpaH. Du3HUecKue Mpolecchl B MeMOpaHax.
Crtpoenue u monenu meMmOpaH. Hekortopele (u3nyeckue cBoiicTBa M mMapaMeTpbl MeMOpaH.
TpaHcIIOpT BHYTPH KJIETKH, U3 KIETKM U MEXIy KIETKaMHU. BHYTPUKIETOUHBIH TPaHCIOPT.
TpaHcnopT MeXay COCeIHUMHU KJIeTKamMu. TpaHCcHopT udepe3 KieTouHble ciiou. [lacCuBHBIN U
AKTUBHBIM TPAHCIIOPT.



Tema 2. T'opmoHasbHAs (QYHKIUS HEIHJAOKPUHHBIX OPraHOB. DHIOKpUHHAS (DYHKIHS
cepaua.

CemeiicTBO HaTpuilypeTHyeckux mentuaoB. Penentopsl atpuonentuaa. DPQeKTsl.
AJMIIOLNTHI ¥ aAUIIOKUHBL. MeXxaHU3MBbl BIUSHUSA aIUIIOHEKTUHA HA HWHCYJINHOPE3UCTEHTHOCTb.

Tema 3. Meauarops! 1 ropmonsl B XKKT.

OOue Bompocs! (PU3HOJIIOTUU SHJIOKPUHHOM cucTeMbl. CTpYKTYypHO-()YHKIIMOHAIbHAS
opranmsamus  perymaropuslx  cuctem  JKKT. OHTepanpHasi  HEpPBHAs  CHUCTEMA.
["actposnTeponankpearnueckas sHaokpuHHas cuctema. ['eH FTO kak renernueckwii haxTop
PHUCK Pa3BUTHUS OKUPEHUS.

Tema 4. Teopus (yHKIMOHAIBHBIX cUCTeM. CBOWCTBa ()YHKIIMOHAIBHBIX CHCTEM.
Cucremorenes.

V310Bble MeXaHU3Mbl TEOpUM (YHKIMOHAIBHBIX cucteM. OCHOBHBIE CBOWCTBA
¢dbyHKMOHANBHBIX cucteM. Camoopranmsarus. Camoperyimsnus. CuctemooOpasyromas poib
pesyiabrara. zomoppusm QpyHKIMOHANBHBIX cucTeM. ['onorpaduyeckuii NpUHIMUI TOCTPOCHUS
GyHKIMOHANBHBIX ~ cUcTeM. MHpopManmmoHHble CBOWCTBAa  (YHKUIMOHAIBHBIX  CHCTEM.
KoncepBatu3am ¥ MJIACTUYHOCTh (YHKUMOHAIbHBIX cucTeM. CHCTEMHOE KBAaHTOBAaHUE
KU3HENeATeNIbHOCTH. CHUCTeMOreHe3: IpeHaTalbHbIM, NOCTHAaTalNbHbIA. «CHCTEMOKBAHTHI»
CHUCTEMOI'€HE3a.

Tema 5. Con kak cucteMHbId mporecc. buonorundeckoe 3naueHue cHa. OOBEKTUBHBIC
npu3Haku OnekTposHuedanorpapuueckue mokasatenu cHa. Da3pl CHa M ICHUXMYECKas
NesTeNIbHOCTh. Teopun cHa. KOpkoBO-110IKOPKOBBIE MEXAaHU3MBI CHA.

Tema 6. Con u Bucuepanbubsie cuctembl. Con u cocrosiHue KKT. Con u pabora
CEpJICYHO-COCYIUCTOM U JpIXaTesbHOM cucTeM. COH U MUMMYHHAs U YHIOKPUHHAsI CUCTEMBI.

Tema 7. HMMMyHHas cuctemMa — COBPEMEHHbBIE MPEACTaBICHUSA. AYTOMMMYHHbBIE
3a00JIeBaHUA: PUCKHU, IPUUUHBI. AyTH3M. | HTHEeHHUYEecKas TUI0Te3a.

Tema 8. CoBpeMeHHbIe TpobIeMBbl Helipodusnonoruu. Jlumbuyeckas cucrema. IMOLUU.
®obun. Anaromus panoctu. Teopun Kapna Jlanre, 3urmynna @peiina, Yunesama JDxelimca,
Yontep Kennon. Tema 9. JKuszup 0e3 »sHeprum: Mu¢p wuium peaibHocTh. JKHM3HB IpH
MUHUMAaJbHBIX pacxojax 3Hepruu. JKu3Hb — 3TO HENPEPHIBHBIM MPOLECC pa3pyLICHUs XKUBBIX
CTPYKTYP U HETIPEpPhIBHOE BOCCTAHOBJIEHHE UX COCTaBa U (hOPMBI.

Tema 10. ['unotepMusi: MexaHU3MBbI TPEOOICHHUSL.

Peakuum opranuszmMa Ha HM3MEHEHHME Temneparypbl. DakToOpbl, BIMAIOIINME Ha IOTEPIO
teruia. TepaneBrudeckas runotepMus. [Ipu3Haku 1 CHUMIITOMBI TUIIOTEPMUMU.

Tema 11. MckyccTBeHHass KpoBb. 3aueM 3To BooOuie HyxkHO? KpoBezameHurtenu, ux
AJIEMEHTHl M HEAOCTaTKU. YTO yaanoch CErofHs MCCIel0BaTeNsIM JOOUTHCI? DBONIONUS U
¢uznonorus KpoBH. MalloM3BECTHbIE WJIM HEM3BECTHbIE OCOOEHHOCTH (PU3UOJOTMU KPOBH.
["ony6ast KpoBb.

b1.B./1B.06.01 ®u3uoJiorust Boicuieil HEPBHOMH JesITeIbHOCTH

DneKTUBHas AUCHUILINHA.

CemecTp 7, 3auer.

S3BIK peanu3anum — pyCCKUi.

OOw1ast TPyA0EMKOCTh AUCIUILTUHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— exnmu: 16 u.;

— ceMuHapckue 3aHsaTus: 16 4.

TemaTnueckuii niax:

Tema 1. BBenenue B pU3HOIOTHIO BHICIIEH HEPBHOM EATETBHOCTH.

[Ipenmer u meroast ¢uznonorun BHJI. Kparkuii ucropuueckuii ouepk (puanosioruu
BH/I.

Tewma 2. [loBenenue. BpoxxnenHnbie u mpruoOpeTeHHBIE (POPMBI TOBEICHHUS.

Bpoxnennsie (GopMbl TOBEICHUS: HHCTUHKTHI, OE3YyCIOBHBIC PEQIIEKCHI, KOMIUIEKCHI
dbukcupoBaHHBIX AecTBUi. O0ydeHue. OCHOBHBIE KaTETOpHHU M (GOPMBI 0OyUCHHSI.



Tema 3. YcnoBHO-pediiekTopHast 1eSITETbHOCTD.

Buner ycnoBHbIX pediiexcoB. OCHOBHBbIE NMPU3HAKK YCIOBHBIX pediekcoB. [Ipasuiia
oOpa3oBaHus yCIOBHEIX peduiekcoB. COBpeMEHHBIC TIPEICTABICHUS O MEXaHU3Me 00pa3oBaHUs
BpeMeHHOH cBs3u. JlomuHaHTa W yciaoBHBIM peduiekc. [lonstue npaiiBa m npaiBpedIeKcChl.
CrtpykTypa KoHIenTyansHoU peduiekTopHo ayru o E.H. Cokonony.

Tewma 4. TopMmokeHHE YCIOBHBIX pe]IIeKCOB.

Buemnee u BHyTpeHHee TopMokeHuEe. COBpPEMEHHBIE IPEACTABICHUS O MEXaHM3Max
BHEILIHETO U BHYTPEHHETO TOPMOKEHHUS.

Tema 5. @akTOpbl OpraHU3aALMU TOBEICHHUS.

Ponbp HacnenctBeHHbIX ¢akTopoB B ¢dopMupoBaHud TmoBeneHusa. llorpeObHocTH u
MOTHUBALIUH.

Tema 6. OMonuH.

Bunel amonuii. @yHkiuu smonuil. Mo3rooe odecrnieueHue 3MOLUi.

Tema 7. ITamsTe.

@®opmbl OMoJOrHYEcKOi mamsaTH. MeToabl M3ydeHus: mamsaTtu. Mo3roBoe obecreueHue
MHecTHUecKux mpoueccoB. Ciydan (QeHoMeHanbHOW mamMsaATd. Hapymienus maMsaru.
CoBpeMeHHbIE NPECTABICHUS 0 MEXaHU3MaX KPaTKOBPEMEHHOMN U JI0JITOBPEMEHHOM MaMsTH.

Tema 8. @yHKIMOHAJIBHBIE COCTOSIHUS OpraHu3Ma.

Con u 6oapctBoBanue. Bunbl cHa, ctaguu cHa, Teopun cHa. Crpecc. Bunbr crpecca,
CTaJuu CTpecca, MexaHu3Mbl cTpecca. [loBpexaroiiee qeicTBUE cTpecca.

Tema 9. Paccynounas nesarenbHOCTh KUBOTHBIX U ocooeHHocTH BH/I uenoseka.

JloBepOanbHOE MBIIIICHUE Y KUBOTHBIX. KpuTepuu u mpu3HAKy HAIMYUS PACCYI0OYHON
JEeSATEIbHOCTH Yy JKMBOTHBIX. [lepBas M BTOpas CUTHAJbHBIE CHUCTEMBI Yy 4YeJIOBEKa.
OyHKIHUOHATIbHAS MEXIOJYIIapHas aCUMMETpPUsl U pedb. MBIIIJIEHUE W BBl MBILUICHUS Yy
yesioBeka. CoBpeMEHHbIE KOHIETIIIUY CO3HAHUSL.

Tema 10. CpolicTBa HEpBHOM cucTeMsbl, TUlbl BH/[ 1 TemnepamenT.

NunuBuayanbHOCTh M KOHcTUTyuusa. CBolicTBa HepBHOM cucreMbl u Tunbl BHJIL
CnenunanbHo uenoBeueckue Tumnbl BHJI. TemnepameHT, BHABI TemMIepamMeHTa U CBOMCTBa
TemnepaMmeHnTa. HacnencTtBeHHas  0OYCIOBJIEHHOCTh  CBOMCTB ~ HEPBHOM  CHCTEMBI U
TEMIIEpaMEHTA.

b1./1B.06.02 OcHOBBI reHOMUKH

DOneKTUBHAs AUCLUUILINHA.

Cemectp 7, 3a4eT.

SI3BIK peanuzanuu — pycCKuu.

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISIET 2 3.€., 72 9acoB, U3 KOTOPBIX

— gexnuu: 16 u.;

— CeMHHAPCKHUeE 3aHATHS: 16 u.

TemaTnyeckuii njan:

Tewma 1. Mctopus pa3sBUTHS TEHOMHBIX HCCIEA0OBaHUM.

I'enomuas pesomonus 1990-x. Bkiag K. Benrepa B pa3BuTHE TeHOMHBIX UCCIIEJOBaHUM.
OcCHOBHBIE IPUHIMIIBI TEHOMUKH. ba3zoBble pa3nensl reHoMuKH KoHIa 20 Beka ¥ Hadasna 21 Beka:
CTPYKTYPHBIH, CpaBHUTENbHBIA M (DyHKIMOHATBHBIA. OCHOBHBIE 33J]aul «QHATOMHUM» T€HOMA.
JlocTynmHOCTh 1Sl MCCleIoBaHUM BCEX M€HOB KaK MEPBOE JOCTHKEHHE CTPYKTYPHOU T€HOMUKH.
«'eHoMH3anMs» KU3HU ueloBeKa. [IpMHIMIBI M NEPCHEKTUBBI PA3BUTHUS CPABHUTEIBHOMN
reHoMuKkH. [IpuunHbl popMUpOBaHUS HOBBIX HAIlpaBI€HUN T€HOMUKH.

Tema 2. ['eHOMBI IPOKAPHOT.

l'opu3oHTanbHBI TNEPEHOC T'€HOB U IUIACTUYHOCTH IMPOKAPUOTHYECKHX TE€HOMOB.
CpaBHeHHMe opraHW3aluM TeHOMOB 3HTepoOaktepuii (Escherichia coli, Salmonella enterica,
Yersinia pestis). DBottolns BEHICOKOBHPYJICHTHBIX IIITAMMOB ITaTOT¢HOB. PazHooOpasue reHoMoB
OPOKapHuoT. XapakTepHble OCOOCHHOCTH TE€HOMOB, OOECIEUMBAIOLIME aJaNnTaluio K
crenuyeckuM dKoJlorMueckuM HumaMm (Ha mpumepe Deinococcus, Neisseria, Aquifex,



Thermotoga). PenykTtuBHas 3Bosonus reHoMoB matoreHoB (Mycobacterium, Rickettsia,
Mycoplasma). OcoOeHHOCTH TEHOMOB OOJIMTaTHBIX TAapa3suTOB W  SHJOCHMOHMOHTOB.
Opranu3zanys reHoOMOB apXei.

Tema 3. ['eHOMBI 0€CITIO3BOHOYHBIX KUBOTHBIX.

Opranmsanus renomoB Caenorhabditis elegans, Drosophila melanogaster, Anopheles
gambiae u Ciona intestinalis, 0COOEHHOCTH TEHOMOB MHOTOKJICTOYHBIX OPTraHU3MOB.

Tewma 4. ['eHOMBI TO3BOHOYHBIX KUBOTHBIX.

CpaBHeHHE OpraHM3alnyd TeHOMOB MM03BOHOYHBIX (Fugu rubripes, Mus musculus, Homo
sapiens u Pan troglodites).

Tema 5. 'eHOMBI pacTeHUN.

Opranmszanuss reHoma pacrenuit (Arabidopsis thaliana, Oryza sativa, Populus
trichocarpa). Ilpuunnbl HauboJee CYIIECTBEHHBIX OTIIMYHMN TCHOMOB PAaCTCHHUH OT I'€HOMOB
KHUBOTHBIX (KOMITAKTHOCTH T€HOB M UX OOJIBIIOTO YHCIA).

b1./1B.06.03 N30pannble riaBbl 0M0(pU3NKHN

DneKTUBHAS TUCIUTLIINHA.

Cemectp 7, 3a4eT.

SI3BIK peanuzanuu — pyCCKui.

OO6mas TpyA0€MKOCTh IUCHUIUIHHBI COCTABISIET 2 3.€., /2 4acoB, U3 KOTOPBIX

— nexuud: 16 u.;

— CeMHUHAapCKue 3aHsATus: 16 4.

TemaTruueckui nmJian:

Tema 1. Cneuuduka 6modusndeckoro noaxoaa B GU3NKO-XUMHUYECKOM HCCIEIOBAHUN
KJIETOYHBIX TIPOLIECCOB

HecBoauMOCTh KJI€TOYHBIX MPOLIECCOB K MPOCTON OMOXUMHUU.

Tewma 2. PerynspHas u xaoTudeckasi JTuHaMuKa (GyHKIIMOHUPOBAHUS KUBBIX CHCTEM

Kunetnueckas MoJienb pacpocTpaHeHUs] HHPEKIUH.

Tewma 3. Posib Bobl B QYHKITMOHHUPOBAHUH JKUBBIX CUCTEM. MOJIETTH CTPYKTYPHI BOJIBI

Boja kak nonsipHbIi pacTBOpUTENH B KUBBIX CUCTEMaxX. BogopoiHbIe CBSI3U U UX POJIb B
CTPYKTYPUPOBAHUU BOJbI. MUKpPOTETEPOreHHOCTh CTPYKTYPHI BOABI U BOJHBIX pacTBOpoB. Tpu
THUIIA BOJbI, OPTO- U MIapa-BOJA.

Tema 4. AxTuBHBIE (POPMBI KUCIIOpOAA U X (DYHKLIHMOHAIBHOE 3HAYE€HHE. 3aliTa KIETOK
ot ADK

Ienepanmst axkTuBHBIX (OpM KHUCIOpoJAa B BoJAe (U3MYECKUMHU U XUMHUYECKHUMHU
¢daktopamu. OcHoBHble TuUNbl A®K >xuBbIX cucteM. Mexanusmel redepanuun ADK wu3
cBoboaHOrO KHcinoponaa. Merabonuueckue ucrounukn ADK. ADK, renepupyemple BHEIIHUMU
dakropamu. JlBoiicTBeHHas (yHKIMOHaNbHAsS poiab ADK. OxucnutenvHas Moauduxaius
ouonomumepoB (IIOJI u okucnenne OenkoB). AHTHOKCHAAHTHBIE CHUCTEMBI OPraHU3MOB.
CrocoObl 3aIUTBHl MUTOXOHAPUH TMPH ABIXaTEIHPHOM TOPMOXKEHHUU (HEOMUYHOCTh YTEUKHU
poTOHOB, osiBJieHne MPTP-tiop, 3amyck amonrtosa).

Tema 5. Ilepuonuueckre W aBTOBOJHOBBIE MPOLECCHI B aKTUBHBIX Cpelax, HUX
MaTeMaTU4eCKoe MOJICIIUPOBAHNE

N3mepenne npoBOJMMOCTH MOHHBIX KAHAJIOB, OCHOBHBIE THUIBI U UX XAPAKTEPUCTUKHU.
®dusnonoruyeckasl poib B HOPME M TMPU MATOJOTHYECKUX Tporieccax. MoHHas acuMMeTpus
Ki1eTok — Monens TBepaucnosa.

Tema 6. DYHKIMOHAJIBHOE BOCCTAHOBIICHHE MOBPEKIAEHHBIX TKAHEH C TOMOILIBIO
CTBOJIOBBIX KJIeTOK. MPT-Bu3yanuzanus

Cnoco6s1 meuenust 1yt MPT-Busyanuzanuu 3amemenns. Hanogactuist — 3¢ hekTHBHBIE
METKHU BU3YaJIU3aIlMH, CIIOCOOBI UX IOCTABKHU B KIETKH.

b1./1B.06.04 becnio3BOHO4YHbIE B ATPOIKOCHCTEMAX

OneKTHUBHAsI JUCHUILINHA.



Cemectp 7, 3a4eT.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABISIET 2 3.€., /2 9acoB, U3 KOTOPBIX

— gekuuu: 16 u.;

— CeMHHApCKUe 3aHsATUs: 16 d.

TemaTnueckuii nyiax:

Tema 1. Brenenne. 3amuTa ypoxasi: IpoILIoe, HACTOAIIEE U Oy Tyiee.

Tema 2. ArponeHo3, arposkocutrcreMa u arposianamadr. Mecto 0ecrio3BOHOYHBIX B
arpo’KOCUCTEMax.

Tewma 3. Cps3u 6ecrio3BOHOYHBIX ¢ MOYBOM. COCTaB MOYBEHHBIX OCCIIO3BOHOYHBIX U €0
M3MEHEHUE IIPU BOBJICUCHUH 3EMEJIb B CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO.

Tema 4. becio3zBoHOUHBIE-PUTO(ArN KAaK KOMIOHEHTHI arPOIKOCHCTEM.

Tema 5. becrio3BoHOYHBIE-300(park Kak KOMIIOHEHTBI arPOIKOCHCTEM.

Tema 6. ®uTocaHuTapHasi ONTUMHU3AIUS arPOIKOCUCTEM.

b1.1B.07.01 OcHoBBI MeHeI:KMEHTA

DneKTUBHAs JUCUUILIMHA.

Cemectp 8, 3auer.

S3bIK peanu3alnum — pyCcCKHuil.

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABISIET 2 3.€., /2 9acoB, U3 KOTOPBIX

— gexuuu: 12 u.;

— CeMUHapCcKue 3aHsaTus: 18 u.

TemaTnueckuii nan:

Tema 1. TeopeTuueckre OCHOBBI MEHEPKMEHTA

Opranuzanus W MEHEIHKMEHT. [lo3uums ynpaBiaeHUss BHYTPU OpraHU3AIUU.
MeHemKMEHT M BHEIIHEE OKpYKeHHEe opraHuszauuu. Ilpounecc ynpaBieHus OpraHH3alueil.
MeHemkep U ero pojib B OpraHu3aluu.

Tema 2. MoTuBaiyst B MEHEIKMEHTE

[Ipupona uyenoBeueckoir MoTtuBauuu. IIpomecc moruBanmu. CojaepikaHue MOTHBOB.
Bremnsas u BHyTpeHHsss MoTMBauus. BosHarpaxiaeHune. HematepualibHOE BO3HArpakJIeHUE.
CnpaBennmBocTh Bo3Harpaxaenus. Hakazanue.

Tema 3. Yrpasnenue opranuzanueit

[Tonsitue o rpynne. Onpeznenenue rpymnnbl. MoTUBBI BCTyIUleHUs1 B rpyniy. [Iponeccer
rpynnoBoil JuHaMuku. PopMbl COBMECTHOH nesTenbHOCTH. CTWiIM pyKoBOJACTBAa. Muccus
opranuzanuu. KiaroueBass KOMIETEHIMS OpraHu3aly. TUIbl OpraHM3alluOHHBIX CTPYKTYP.

Tewma 4. OpranuzanOHHbIE TPOIECCHI

[Iponiecc mnpuHATHS peleHua. XapaKTepUCTUKH MpoLecca NPUHATUS —PEIICHHUS.
OrpaHWyYeHHO palMOHAIBbHOE penieHue. [ pynnoBoe NpuHITHE pelieHusl. MeToabl CTUMYIISILIAH.
Ucnonuenne pewmenus. IIpouecc kommyHukanuu. Poib KOMMyHMKAalMid B OpraHW3allMOHHOU
nestenbHOCTH. Buapl kommyHuKanmii. CriocoObl M cpeAcTBa KOMMYyHHKanuu. KoopauHanuvs B
MEHE)KMEHTE.

Tema 5. [InaHupoBaHUE B CUCTEME MEHEI)KMEHTA

CymHocTh TutanupoBanus. [lmanupoBaHue Kak (YHKIUS MEHEIKMEHTa. B3amMmocBs3b
o0mux ¢GyHKIMA MeHeKkMeHTa. CTpaTerndeckoe IUIAaHUPOBAHWE U IIEJIM  OpTaHHU3allvu.
[IpoBeneHNe CTPATErHMYECKOTO aHaM3a. AHATU3 CUIBHBIX U CJHA0BIX CTOPOH TMPEANPHUSITHSL.
Ounenka ¥ BBIOOp CTpaTerMuecKUx albTepHAaTUB. Peanmuzauusa crpateruu. TakTuueckoe
MJIaHUPOBAHUE.

Tema 6. OpranuzanroHHas KyJabTypa

OnpeneneHne OpPraHU3allMOHHOM  KyJIbTypbl. XapaKTepUCTUKA OpraHU3alMOHHOU
KyJAbTYphl. THUIIBI OpPraHU3alMOHHOM KYJbTYpbl. YPOBHH W MPOSBICHUS OPTraHU3aLMOHHON
KynbTypbl. CollManbHO-TICHXO0JIornaeckuii kimMat. KoHIuKThL.



b1./1B.07.02 bunonndgopmaTnka 1 KOMINbIOTepHasi 0M0I0THs

DneKTUBHAs JUCLUILINHA.

Cemectp 8, 3auer.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABISIET 2 3.€., /2 9acoB, U3 KOTOPBIX

— gekumu: 12 u.;

— CeMUHapCKue 3ausaTust: 18 u.

TemaTnuyeckuii niax:

Tema 1. AHann3 TeHOMHBIX JaHHBIX

Kpartkoe conep:xanue teMbl. ' eHOMHasi HaBUranus y NpokKapuoT U 3ykapuoT. CtpaTeruun
U paboure MPOIECChl, HCIOJIb3YyeMbIC ISl aHHOTHPOBAHUS IOCIICOBATEILHOCTEH T'e€HOMA.
[Tpunoxenusi. OrpaHUYEHUS.

Tewma 2. BeruncnurenbHast U CUCTEMHAsI OUOJIOTHS

Kpatkoe copepxanue tembl. [lpeacTtaBieHMe MHOTOMEPHBIX JAaHHBIX C IpPUMEpPaMH.
Knaccudukanus monaeneii. baliecoBckasi OmTHUMH3AIIHSL.

Tewma 3. [IporpammupoBanue 17151 OUOIOrOB

Kpartkoe conepxkanne tembl. OCHOBHBIE 3JIEMEHTHI Si3bIKa M CTPYKTYphl R. Metobl
MoJeIpoBaHusl U BbIOOpka BaxHocTu (Monrte-Kapio, OyrcrpanmmuHr, mnepekpecTHas
MPOBEpPKaA). AJIaITUBHBIC K TAHHBIM METObI BEIBOZA. METOIbl MHOTOMEPHOT'O aHAJU3A.

Tema 4. Datamining u BigData.

Kpatkoe copepkanue TeMbl. DTa Tema JaeTcsd IOHMMaHME TOTO, KaKk M Korja
UCIOJNIb30BaTh datamining B MCCIIEOBAHUSX.

Tema 5. Beenenue B pensiliuOHHbIE Oa3bl JaHHBIX

Kpatkoe copepxanue tembl. [lpeacTtaBieHMe MHOTOMEPHBIX JAaHHBIX C IpPUMEpPaMH.
MHuoromepHble citydaiiHble BenwuuHbl. Kimaccudukamums moneneit. CMenIaHHbBIE MOACTH U
KJIaCTEepU3ALIMSL.

Tema 6. HudpacTpykTypa C OTKPBITBIM HCXOJHBIM KOJIOM IS MOJCIUPOBAHUA U
OOJBIINX TaHHBIX

Kpartkoe conepkanue Tembl. TemMa OXBaThIBA€T BOIPOCHI UCIIOIB30BAHMS MPOTPAMM C
MCXOJIHBIM KOJIOM, UX IIPHJIOKEHUS B UCCIEAOBAHUSAX, IPEUMYIIIECTBA U OTPaHUYECHUSI.

Tema 7. lunamuueckoe MalIMHHOE 00y4YEHHUE C MPHIIOKEHUSIMU

Kpartkoe conepxxanue teMbl. OnucaTtenbHasi CTaTUCTUKA U OLIEHKA IUIOTHOCTH. BBenenue
B CTAaTUCTUYECKOE MAIIMHHOE OO0y4YeHHE, MOBTOPHYIO BBIOOPKY, MEPEKPECTHYIO MPOBEPKY M
HavyanpHyIO 3arpy3ky. Beibop wmonenu. IlpuioxkeHus, HUCHONB3YIOUIME MPOTpaMMHOE
obecnieuenue R.

b1./1B.07.03 I'eneTuka 4yesaoBeka

DneKTUBHas AUCHUILINHA.

CemecTp 7, 3auer.

S3BIK peanu3anum — pyCCKUi.

OO1m1ast TPyA0EMKOCTh AUCIUILTUHBI COCTABISET 2 3.€., /2 4acoB, U3 KOTOPBIX

— nexmuu: 12 u.;

— CEeMUHapCKue 3aHATus: 18 u.

TemaTruueckui nJian:

Tema 1. ['eHeTHKa uenoBeka Kak Hayka.

OcHOBHbBIE BEXHM Pa3BUTHS T'€HETUKU YE€JIOBEKA: OT JPEBHHUX BO33PEHUHN IO F€HOMHOHN U
MOCTTEHOMHOH 3pbl. 3HAUYE€HHE MCCIEAOBAHUN IO T€HETUKE 4YEJIOBEKa Ui JIPYIMX pa3/esioB
HayKH. 3HaU€HUE HAyYHBIX pa0dOT MO reHeTHKE YeIoBeKa JIJIsl MEIUIIUHBI.

Tema 2. IlonmynsuoHHas reHeTHKa 4enoBeka. [lemorpadpuueckas reHeruka. ['eHopoHT
MOMYJISILINM, TEeHETUYECKOE pa3Hoo0pasue.

@akTopbl  MOMYJISAUMOHHOW JAMHAMHUKU  (Apeiid TeHoB, MUTpalMM, MYTalluH,
€CTECTBEHHBIN OTOOP) M UX POJIb B (DOPMUPOBAHUH TEHETHUECKOTO Pa3HOOOpa3usl B MOMYJISAIIHASIX



yenoBeka. MHQPOpPMATUBHOCTH JeMorpaguuecKux IoKa3zaTeNnedl A OLEHKHM 3HAYUMOCTH
(bakTOpoB MOMYNSIMOHHOW JUHAMUKUA (YUCICHHOCTh HACENIEHUs, IOJOBO3PACTHOW COCTaB
HACEJIEHUs, POKIAEMOCTh M CMEPTHOCTb, MWIpPALlMM, ACCOPTATUBHOCTH OpakoB). BiusHue
€CTEeCTBEHHOTO0  OTOOpa HAa  TEHETHYECKOro  pa3HooOpasue  MOMyJsUuid  YeloBeKa.
CooTtHocuTenpHast poiib  AeMorpaduyeckux (aKTOpOB B  ONPEICICHHH TI'E€HETUYECKOTO
pa3zHooOpa3usi ypOaHM3UPOBAHHBIX W M30JMPOBAHHBIX MOMyNsAuuid. ['eHeTHueckue MapKepsbl,
UCIIOJIb3YEMBIE Uil OIMCAaHUs IOMYJSALHUOHHOW CTPYKTYphl (KJIacCHUYECKHEe, MOJEKYJSIpHO-
FeHeTUYECKHEe MapKepbl). DBOIIOIMOHHO-TEHETUYECKHE UCCIIeI0BAaHUSI.

Tema 3. [{uToreHeTnka yeiaoBeKa.

Hcropust pa3BuTUs LUTOTEHETUKM Kak Hayku. Meroasl NOJy4EHHs IpenapaToB
XpoMocoM. TuIbl OKpallMBaHWS XPOMOCOM. MeTOoabl MOJIEKYJISIPHOM LUTOTNCHETHKH.
MexyHaponHas cucTteMa IIUTOI€HETHUYECKOM HOMEHKIATypbl XpomocoM. Kraccudukarus
XPOMOCOMHBIX HapylleHUH. Tumbl XpPOMOCOMHBIX IE€PECTPOEK (UUCIIOBBIE, CTPYKTYpPHbBIE
HapyIICHUs KapuoTuma; Mo3auiuiM). @DakTopsl pucka BO3HMKHOBEHHUS XPOMOCOMHBIX
HapymieHud. DQPQPEKThl XPOMOCOMHBIX aHOMAUH B OHTOTeHe3e. YacToTa XpOMOCOMHBIX
MEpPEeCTPOeK Yy CIOHTaHHBIX abOpTYyCcOB, Cpeau MEpTBOPOXKIEHHBIX, jaereid c BIIP,
HOBOPOJXKJICHHBIX, HACIEACTBEHHON mnaTojgorud. CBs3b KAPUOTUIIMYECKUX M3MEHEHUH C
(bEeHOTUITNYECKUMU MPOSIBICHUSIMHU [TPU3HAKOB.

Tema 4. MeauuuHcKas ¥ KJIIMHUYECKAsk TEHETHKA.

Henu u 3agaun MEAMIIMHCKONW M KIMHUYECKOM T'€HETHMKHU. MeTolbl, HUCIONb3yEMBbIE B
MEAMLIMHCKOW  TeHeTHKe  (KJIMHUKO-T€HEAJIOrMYecKuid, OHMOXMMHUYECKHE, MOJEKYJISPHO-
TeHETUYECKUE, IIUTOTCHETUYECKHUE).

Tema 5. Bone3Hu uenoBeka: MOHOTEHHBIE, XPOMOCOMHEIE, MHOTO()AKTOPHEIE; PpOIb
TEHETUYECKUX U CPEIOBBIX (haKTOPOB.

Bpoxnennsie u HaciencTBeHHble 3a0oiieBanus. Kiaccudukanus HacleICTBEHHBIX
6ose3Hell. XpoMocoMHbIE 00JI€3HM, MOHOTE€HHbIE 0O0JIE3HHU, OJIMTOT€HHbIE U MHOTO()aKTOpHBIE
O6one3nu. XpomMocoMmMHble 0o0ne3HH: MUKpPOIMTOT€HETUYECKHE CHHJIPOMBI. ['eHeTnueckuit
MMIIPUHTHUHT. MoHoreHHble 3a0oneBaHus, IIPOSIBIIAIOLIUECS LIUTOT€HETUYECKOU
HecTaOUIIbHOCTHIO. bosie3HN 3KcraHCcuu uYnciaa TPUHYKIEOTUIHBIX MOBTOpoB. Knaccuduxamnus
TeHHbIX OoJie3He B 3aBUCMMOCTM OT THUIIA HACJIeIOBaHUA. bBoJje3sHM ¢ HacieqCTBEHHOM
IpelpacloNokKeHHOCThI0. Mojenu, Jexaniye B OCHOBE M3y4YeHHS TE€HETUKHM OoJie3Hel ¢
HACJIC/ICTBEHHOM TPEpacloNo)KeHHOCThIO (aATUTUBHAs MOJeNnb, Mojenb ¢ 3pdexramu
raBHoro  reHa). KimnHuueckuit  momumMopdu3M M TeHETHYeCKas  TIeTepOreHHOCTh
HACJIC/ICTBEHHBIX 0OJIE3HEH.

Tema 6. Dxorenernka. ®apmakoreHeTuka.

OcHoBHbIE ¢asbl JNETOKCUKALIUU KCEHOOMOTHKOB. OcHOBHBIE 3a/1aun
(dhapMaKOreHETHYECKUX HCCe0BaHuil. MOHOTEHHBIN W TMOJUTeHHBIH KOHTPOJIL METaboin3Ma
JIEKapCTBEHHBIX MpenapaToB. 3HaUeHUE papMaKOTEHETHUECKUX UCCIEAOBAHUN A MEAUIHBIL.

Tema 7. Mequko-reHeTH4eCKOe KOHCYJIbTUPOBAHUE.

Henu u 3amaun MeAMKO-TEHETUYECKOTO0 KOHCYJIbTHUpoBaHMs. [lokazaHusi nns Meauko-
TeHeTUYECKOTo KoHCynbTUpoBanus. [Ipodunaktiuka HacneacTBeHHbIX Oose3Hel. [IpeHaranpHas
auarHoctuka. llpenMrmyiaHTalMOHHAs JAWArHocTUKa. [IpuUHIUIBI JIeYeHUs HAaClIeCTBEHHBIX
3aboneBanuil. ['enHas Tepanus.

Tema 8. bruoatuueckue BOIpOCkl FTEHETUKY Y€I0BEKa.

buosTnueckue BOmMpOCH MPU MPOBEACHUM MEIUKO-OMOJOTMUYECKHUX HCCIeA0BaHUN B
00JacTi TeHETUKH U IPUMEHEHUN PE3yIbTaTOB UCCIICIOBAHUS HA MIPAKTUKE.

Tema 9. IlpuoputeTHBIC HANPABICHUS HCCICIOBAHUN B O0JIACTH TEHETHKU YEJIOBEKA.
OcCHOBHBIE HaNpaBJICHUS UCCIEAOBAHMM B OOJIACTM T€HETUKM YelloBeKa B HACTOSIIEE BpeMs.
[TpakTHyeckass 3HAYUMOCTh HCCIEAOBaHUNH B OOJACTH T€HETUKH YellOBeKa U MEIULIMHCKON
TE€HETUKH.



b1./1B.08.01.01 PagnosiexTpoHuka

DneKTUBHAs JUCLUILINHA.

Cewmectp 5, 3a4er.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABISIET 2 3.€., /2 9acoB, U3 KOTOPBIX

— gexuuu: 16 u.;

— CeMHHApCKue 3aHsATus: 16 u.

TemaTu4yeckuii niian:

Tema 1. Beenenue.

PanuosnexTpoHHble NpUOOPHI, MPUMEHSIEMbIE B METUKO-OUOIOIrMUECKUX HUCCIIETOBaHHIX
U B MEAUIUHCKOM IIpakTHMKE. MEeXIUCUUIIMHAPDHBIE HCCIeN0oBaHud B TOMCKOM
rocy1apCTBEHHOM yHHBepcutere. Paanodusuka u paauodniekTpoHuka. Paanodusuueckue
METO/Ibl UCCIIEI0BAHUS

Tewma 2. TepMUHBI U IOHATHUSL, UCTIOIb3YEMBIE IPU ONTUCAHUU FIEKTPUUECKUX SIBJICHUM.

buotoku, 6uonorenunansl. OCHOBHbBIE 3aKOHBI U IPABHJIA 3JIEKTPOTEXHUKU DIIEMEHTBI
AIIEKTPOHHBIX MPUOOPOB.

Tema 3. TepMUHBI U IOHATHS, UCIIOJIB3YEMbIE ITPU OMMCAHUN JIEMEHTOB 3JIEKTPUUECKUX
CXEM.

[laccuBHBIE 37EMEHTBI 3JEKTpUUECKUX cXeM. KonebarenbHbli KOHTYp — 3JEMEHT
ANEKTPUUYECKON CXEMBbl U MOJAEIb JJIi MAaTEMAaTUYECKOTO OMUCAHUS OMOJIOTUYECKUX CTPYKTYp U
npoueccoB. DunbTpbl. OKBUBAIECHTHBIE 3JIEKTPOHHBIE CXEMbl OMOJOIMYECKHUX CTPYKTYP.
WcTrouHnky nuTaHus.

Tema 4. Dnexkrpouznyeckre CBOMCTBA OMOTOTHIECKUX TKaHEH.

OnexkTpuyeckue cBoicTBa Ouosorndeckux TkaHed. [{uddy3nonnslie noreHuuansl. Posb
BOAbI B 00pa30BaHUM 3JIEKTPO(PU3MUECKUX CBOMCTB. Jluanekrpuueckass NPOHULIAEMOCTb U
yZenbHas IPOBOAUMOCTh. PU3NYECKHE MEXaHU3MbI NosApu3auuu. CHeKkTpsl JUAIEKTPUUIECKON
IPOHUIIAEMOCTH.

Tema 5. DnekTpoHHas U CTPYKTYPHasi CXeMbl MEIULIMHCKUX PUOOPOB

YeThIpeXOMIOCHUKY U IBYXITOJIOCHUKHU. THIOBas CTPYKTypHasi cXeMa U3MEPUTEIbHOIO
npubopa. DJIEeKTpOHHasl cXeMa OJHOKaHAJIbHOTO 3JeKTpokapauorpada. OCHOBHBIE 3JIEMEHTHI
AIIEKTPOHHOM CXEMBI 3JIeKTpoKapArorpada.

Tema 6. AKTHBHBIE 37IEMEHTHI JIEKTPOHHBIX CXEM METUIIMHCKUX PHOOPOB.

[TonynpoBoHUKOBBIE ~ MaTepuaia M IOJYNPOBOJHUKOBbIE MpuOOpel.  J{uonsl.
Tpansucropsl. Ycunurens. OnepanoHHbIN ycrminTenb. ['eHepaTopsl.

Tema 7. [IpeoOpa3oBaHye HEANEKTPUUECKUX BETMUHUH B AIEKTPUUYECKUE.

CBs3b OMOJIOTMUECKOM CEHCOpPHOM CcHCTEMBl C U3MEPUTENBHOW TEXHUYECKOH.
Knaccudukanus npeodpaszoBareneir. MeTonbl nmpeoOpa3oBaHusl HEIIEKTPUUECKUX BEIUYUH B
neKTpudeckue. JlaTuuku [Uisi U3MEPEHHUs CHWIIbI, NEPEMEILEHUs, BPALATEILHOIO MOMEHTA,
JTaBJICHMUSL.

Tema 8. JlaTuuku 1711 KOHTPOJS COCTOSHHSA OKpPY)KAIOIIEH Ccpeabl M MEAMKO-
OHOJOrN4YEeCKNX 0O0BEKTOB

JlaTuuku 108 M3MEpPEHMs TEMIEpaTypbl, apTEpUAIbHOIO JABJICHMS, BIIAXKHOCTH,
AIIEKTPONPOBOAUMOCTH. MICIIONIb30BaHNE aKyCTUYECKUX CUTHAJIOB M MAarHUTHBIX MaTepHalioB

Tema 9. JlaTuMku ¥ D2I€KTPOABl JUIsl TNPUMEHEHMS B JAMArHOCTUYECKOW U
TepaneBTUYECKOM amnmaparype.

DOHepreTuyeckue M OHOyIpaBisgeMble TaTYUKU. OnekTpoisl. OOmiue TpeOoBaHUS K
YCTPOMCTBAM ChEMA.

Tema 10. MenuuuHcKast 3J€KTPOHUKA.

DNeKTPOMarHUTHHIE XapaKTEPUCTUKU OMOJIOTHYECKUX TKaHEH. DneKTposHIedanorpadus.
OnexTpookynorpadus. ['aapBaHU3aLMs U JTEKAPCTBEHHBIN 371eKTpodopes. AMIUIUITYIbETEpaIHs.
DnexkTpomuorpadus,

Tema 11 Tomorpaduueckue METOIbI



Snepublif MarHuTHBIN pe3onanc. [Ipudopsr MPT.

Tema 12. CoBpemeHHas TepaneBTUUECKas anmnaparypa.

Knaccudukanus. 'anpBanuzamuss U 31ekTpodope3. DIEKTPOCOH. MHOCTUMYISALHS.
Kapmuoctumynsuust u  pedubpunsuus. Marautorepanus. YBY-tepanusa. CBY-tepanms.
WNHpykToTepmust.

Tewma 13. Ilepenaua undopmaiuy Ha PacCTOSTHHE.

[Tonsarue curnana. Buasl curnanos. [IpoBoanas u OecnipoBofHAas CBS3b. Moaynsus u
nemoaynsauus. [lomexu npu npueMe CUrHaIOB.

Tewma 14. 3axmrouenue. Kparkuit 0030p W37105)KEHHOTO MaTepHaa.

b1.71B.08.01.02 Paguoonoorus

DneKTUBHAs AUCLUILINHA.

Cewmectp 5, 3auer.

SI3BIK peanuzanuu — pyCCKui.

OO61ast TpyA0€MKOCTh IUCHHUIUIHHBI cOcTaBiseT 3 3.€., 108 uacoB, U3 KOTOPBIX

— nexuud: 16 u.;

— CeMHUHAapCKue 3aHsATus: 26 4.

TemaTnuyeckuil nian:

Tema 1. BBEJIEHUE

[Ipenmer, 3agauu, UCTOPUSI PA3BUTHUS, dTAlbl U EPUOJIbI CTAHOBIICHUS PaJUOOMOIOTHH.
CBs13b ¢ IpYTUMHU HAYKaMH U COBPEMEHHBIE MTPOOIEMbI paIlo0HOIOTHH.

Tema 2. PUSNYECKUE OCHOBBI PAJIMOBUOJIOT N

OcHoOBHBIE CcBeleHHUA O cTpoeHuu BemectBa. CTpoeHwe aToMoOB. MaccoBoe 4ucio,
aTOMHBIM HoMmep. SIBieHue wn3oronuu. EcTecTBEHHas M UCKYCCTBEHHAs pPaJUuOAKTUBHOCTB.
OcHoBHble BuAbl HOHM3UpYIOMKX uznydenuit (MN), ux croiictBa. PagunoakTuBHBIN pacnaj saep,
BUJBl pacrajga. 3aKoH paJMOaKTUBHOIO pacnaja. EAMHMIBI aKTUBHOCTU pPaJUOHYKIIHUIOB.
Hcnonp30BaHnEe paguOAKTHBHBIX M30TONOB B HAyKe, MEOUIMHE M Mpou3BoJCTBE. OCHOBBI
nosumerpun M. Tlonrarue o no3e. Eqununel uamepenns n1o3sl. [lornomennas u SKBUBajIeHTHAs
no3pl. Metonel nosumerpun HWMUW: HoHM3anMOHHAs KaMmepa, CUUHTHLIISLIUOHHBIM METOZ,
XUMHYECKHE METO/bI TO3UMETPUH.

Tema 3. TIOIJIOI[EHWME DSHEPITMM MWOHU3UPYIONUX U3JIYUYEHUNI
BEIIECTBOM

OOumit npunnun I'portryca. JluckpeTHbI xapakTep mnorjomeHus sHepruun WM.
Bszaumoneiictsue MU ¢ BemectBom. Bo3OyxJaeHue M MOHU3aLMs aTOMOB U MOJIEKYIIL.
OOpasoBanue map uoHOB. JluHeiiHas minotHocTh mMoHm3anuu (JI[IM) m nuneiinas nepemaua
sHeprun (JIIID). BsaumopeiicTBue 3apsKEHHBIX 4YacTUL C BeuecTBOM. (OcoOEHHOCTH
B3aUMOJIeHiCTBUA (OTOHHOTO H3NMy4deHHs C BemiecTBoM: ¢otoaddexr, >dpdexr Komnrona,
o0pa3oBaHHe ANNEKTPOH-TIOZUTPOHHBIX Map. [lorioieHne HERTPOHHOTO M3IYYEHHs: KOCBEHHAas
MOHU3AIUs, HaBeleHHass pPaguoakTUBHOCTh. OcobOeHHocTH morjomeHus osHeprun WU
OouosornmueckuM BeriecTBOM. OTHocuTenbHas Ouosornueckas 3¢dexktuBHocTsh (OBD) UU.
CBsI3b  OTHOCUTENBHOW Ouonornueckoil >(pPeKTUBHOCTH C JMHEHHON mepenadeld SHEPrHH.
3aBucumocts OBD 0T ycnoBuii u 00beKTa 00JIydeHHUS.

Tema 4. [IPSIMOE JIEUCTBUE U

Murpanus sHeprun u 3apsiga. Kpussie "noza-apdext". [IpuHiunsl mnomagaHus u
muieHu. KonuuecTBeHHble 3akoHoMepHocTu  aeiictBus MW,  JleiictBue peaxko wu
IUJIOTHOMOHU3HUPYIOUIMX M3aydyeHud. HHakTuBHpyromas J03a, OJHO- W MHOTIOYAapHbIE
nporeccel.  Ilpsamoe  neiictBue MM Ha  ¢epMeHTBI M HYKJIEHHOBBIE  KHCJIOTHI
[TocnenoBarenbHOCTh cTaguil mpsMoro neictBuss M. IlepBuunble (u3nyeckue MPOLECCHI.
®usuko-xumuueckass cragusa nevicteuss MU, Xumunueckasa craaus aericrBus MW, Murpauus
SHEPruu M3JIy4eHUs B OHOJIOTHYECKUX CTPYKTypax. Moaudukanus OpsMOro MOBPEXKIECHUS
MaKpOMOJIEKYJT: KUCIOPOIHBIN 3(peKT, BIUAHUE TeMIIepaTypbl, POiIb MOJIEKYI-TIPUMECEH.

Tema 5. KOCBEHHOE JIEICTBUE UM



PagnanoHHO-XMMUYECKHE IPEBPALLEHUS MOJIEKYJ BOAbl. BinsHMEe NpOIyKTOB
paauoar3a BOJbl HA MHAKTUBALIMIO MOJIEKYJ B pacTBopax. KonnuecTBeHHbIE XapaKTEPUCTHKU
kocBeHHoro geiictBus  MM. DOddexr [eina (pa3zbaBnenus). PanmouyBCTBUTENBHOCTH
OonoMakpomosekyl. Moaudukanus paguonuza Makpomodiekyn.  CBoOOJHOpaAMKaIbHbBIE
nporeccel B Ouocybcrparax. LlemHble cBOOOJHOpaauKanbHble peakiuu npu aeictsum MU.
OOpa3oBanue mnepekuceid W APYrux MPOJYKTOB OKHUCIEHHS B OO0JlydaeMbIX Junujax. Poib
CBOOOJHBIX PaJIMKAJIOB JIUIIKUAOB B HEMIPSIMOM 3(ekre nHaKTUBauu OMOMaKPOMOJIEKYJI.

Tema 6. JIEUCTBUE 1 HA KJIETKY

Peaknust wietok Ha oOnydenue. [lepBuuHble (QHU3MKO-XMMHYECKHE MPOIECCH B
obmyuenno kietke. [Ipsimoe um Henpsmoe neiictBue MM Ha kinetku. CBOOOIHBIE pagvKaibl B
00JIydeHHOW KJIeTKEe M MeTojbl ux onpenenenus. [eiicteue MM Ha MakpoMoOieKynbl u
KJICTOYHbIE OpraHeuibl. 3aJepKKa JAEJIEHHUs KIETOK. PaauodyBCTBUTENBHOCTh HA Pa3HBIX
CTaJUsAX KJIETOYHOTo uKia. KolnyecTBeHHbIE XapaKTePUCTUKU KIETOYHON THOeIH.

3aBHCUMOCTh PaJMOYyBCTBUTEIBLHOCTH KIETOK OT MOIIHOCTH M (DpaKIHOHUPOBAHUS
J103bl, JUHEHHON mnepenauu sHepruu MU, udmcna u pasmepoB xpomocom. IloBpexnenue u
penapanus JIHK B 06mydennoit kinetke. @opmel kiaeTodHor rudenu. Kputepuu rubenu KieTox.
PenponyktuBHas rubens. [loBpexneHne yHUKanbHBIX CTPYKTyp - creuu¢puka aevicreus MU.
['enernyeckoe neiictBue MU: renHbie MyTanuu, XpOMOCOMHBIE abeppaluu; UX KOJINYECTBEHHbIC
3aKOHOMEPHOCTH, CBSI3b C PENpOAyKTHBHOW TuOenpro. MHTepdasHas rudens 0O0JyIeHHBIX
kietok. Kpurepun untepdasnoii rudenu; BpeMeHHbIE U JO30BbIE XapaKTePUCTHKU. MeXaHU3MbI
anonto3a. laTepdasHas rubenb Kak BApHAHT aronTo3a.

Tema 7. PAIMUOYYBCTBUTEJIbBHOCTH BMOCUCTEM

PagnodyBCTBUTENBHOCTh OMOMOJIEKYN: OCNKH, HYKJIEHHOBBIE KHCIOTHI, (POCHOIUITHIBI.
PannouyBCTBUTENBHOCTh KJIETOK, TKaHEHd W OpraHoB. ['pynmbl KPUTHYECKUX OpPraHOB.
CamooOHoBIsIIOIMECA cucTeMbl. KOCTHO-MO3roBoil cuHpoM, kenyaouHo-kumeunsid u [THC-
cUHApPOM - Kak (QyHkuus g03bl  oOmydenus. [lomsatue o JIJ150/30. BunoBas
PaAMOYyBCTBUTEIBHOCTh. 3aBUCHMOCTh paJMOYYBCTBUTEIBHOCTH OT II0Jla, BO3pacTa H
cOCTOsIHUSA oprann3ma. MHauBuayaibHas pailio4yBCTBUTENBHOCTD.

Tema 8. BOCCTAHOBJIEHUME OT JIVUHEBOT'O ITOBPEXJIEHUA

[Ipouieccel BOCCTaHOBIEHUS B OONYYEHHBIX KJIETKaxXx. TeMHOBas pemapamnus Hu
¢doropeakTuBalMsA. 3aBUCHUMOCTh BOCCTaHOBJIEHUS OT BpPEMEHM U Xapakrepa oOIydyeHwus,
KOJIMYECTBA IIOTJIOIEHHOM HHEPruM M CKOPOCTH €€ HAaKOIUIEHMs. 3aBHUCHMOCTh TEMIIOB
BOCCTAHOBJICHUSI B DPa3IW4HbBIX CHCTEMax OpraHu3Ma OT T[PUCYLIEM WM CKOPOCTH
(U3UOTIOTHUECKUX MPOIIECCOB PEreHepartH.

Tema 9. MOJJUOUKAILINSA JEUCTBUSA U1

[Tpunuun neiictBus panuonporekropoB. [loHaTne o Qaxkrope H3MEHEHHsS 03Bl
OcHoBHbIE KJIACChI PaguoNpPOTEKTOPOB: cepocoepIKalme " IIPOU3BOJHBIE
VHJOJIWIATKWIAMUHOB. BO3MOKHBIE MEXaHU3MBI IEHCTBUS PaUONPOTEKTOPOB: MOJIEKYJIIPHBIH,
KJICTOYHBIA M OpTaHU3MEHHBIN ypoBHH. OCOOCHHOCTH 3aIIUTHI OT HEUTPOHHOTO W BHYTPEHHETO
00Ty4YeHHsI.

Tema 10. IVUEBASA BOJIE3Hb UEJIOBEKA 1N )KUBOTHbBIX

Ocrtpast myueBast 601€3Hb. 3aBUCUMOCTh KIMHUYECKOH (hOPMBI OCTpOH JTydeBoil 6oJie3HH,
CTEMEHU TSHKECTH M MPOTHO3a TEUCHUS OT MOTJIONMIEHHOM 103bl. [lepuoanzamnust octpoi iy4eBon
00JIe3HM: TEepuoJl TMEPBUYHBIX pEaKIMid, JIATEHTHBIH TNEpHOJ,, NEepuoJ pasrapa U TMepHO]
BoccTaHOBJICHUSI. DOpMBI  OCTpOl  JyuyeBOW OOJE3HM: KOCTHO-MO3rOBasi, KHIIEYHAs,
TOKCeMuYeckas, IiepeOpaibHasi. MecTHble W KOMOMHHPOBAHHBIE JIy4€BbIE MOBPEXKICHUS.
XpoHuueckasi Jy4yeBas OoJie3Hb, BbI3bIBA€Masi BHEIIHUM U BHYTPEHHUM OOJIy4E€HHEM.
Kymynsauus no3sl.  BeizmopoBieHue oT JydyeBoil Oo0Jie3HM M OTAAJEHHBIE IOCIEICTBUS
o0nyuyenusi. CoMaTuyeckue, KaHIIEpOT€HHbIE U TeHETUYECKHE MTOCIIEICTBUS.

Tema 11. BUOJIOTUYECKUE DOOEKTHI MAJIBIX 103 NN

Kpurepun onpenenenus Mansix 103 oonydenus. buomornueckue 3ppexTor 00ydeHus B
MaJibIX f03ax. PagumanuoHHslid ropMesuc. PaauanmoHHO-UHAYIUPOBAHHBIN aJallTUBHBINA OTBET.



OOmas Hecrienuduueckas peakiuss OpraHu3MOB Ha OOJydYeHHE B MajbIX J03aX.
KoimuectBenHas onenka Ouosiornueckoro nercteusa MM B manbix mo3ax. MexaHU3MBbI IEHCTBUS
WU B ManbIx 103ax Ha KIeTKU. Poiabs GmoMemMOpaH B MexaHu3Me IeHCTBHS Mabix 103 UU.

Bb1.71B.08.01.03 OcHOBBI MeKKJIETOYHO! CHTHAJIU3ANUU

DNeKTUBHAS AUCIUILTNHA.

Cemectp 6, 5K3aMeH.

S3BIK peanuzanuu — pyCCKuu.

OO6m1ast TpyI0eMKOCTh TUCIUIUIMHBI COCTaBIISIET 3 3.€., 108 yacoB, U3 KOTOpBIX

— nexnud: 18 u.;

— cemuHapckue 3aHsatus: 20 4.

TemaTruueckui mJian:

Tema 1. O6mue npencTaBIeHUs] O CUTHAIBHBIX MOJIEKYJIaX U UX (PYHKIUAX, MEXaHU3MAX
B3aMMOJICHCTBHS C KJICTKaMH. TEOpUU KIIETOYHBIX pPEUeNnTOpOB. MeXaHW3MBI CONPSHKCHHUS U
CUCTEMa BTOPUYHBIX TOCPETHUKOB.

OOcyxmaroTcss  BOIMPOCHI MEXaHU3MOB JWCTAHTHOTO ¥ KOHTaKTHOTO CIIOCOOOB
CUTHAJIM3allMU B )KUBBIX CUCTEMaX, POJIH OOpaTHOM CBA3M BO B3aMMOJICHCTBHH KJIETOK, OPTaHOB

U (QU3HMOJIIOTUYECKUX CHCTeM. PaccmarpuBaeTcss o0mas CTPYKTypa MOJIEKYISIPHBIX
PELenTopoB, UX KiIacCHU(PHUKAIUs B 3aBUCUMOCTH OT MEXAHU3MOB COMPSIKEHHUS, KilacCUpUKaLIUs
CUTHAJBHBIX MOJICKYJ B 3aBHCHUMOCTH OT XapaKTepa B3aMMOJCHCTBHS C MOJICKYJISPHBIMU
pelenTopaMy U UX KU3HEHHBIN IUKI UM LeNouYka. Polb cucTeMbl BTOPUYHBIX MTOCPEIHUKOB U
MIPOTEUHKWHAZHBI3HBIX PEAKIMi B KJICTOYHOM OTBETE U BO B3aMMOJICHCTBUU PA3THMUHBIX CHCTEM
COTIPSKEHUS MKy COOOi.

Tema 2. HeliporpancMutrepsl U OCOOEHHOCTH  CHHANTUYECKOW  Iepenayu
MH(OPMAILIMOHHOTO CUTHAJIA.

PaccmaTpuBarOTCST BHIBI MEXKKJICTOUHBIX KOHTAKTOB, OCOOCHHOCTH CHHANTHYCCKOW
nepenayd MHGOPMAIMOHHOTO CHTHama, Mopdoyiorus W (QYHKIMH XHUMHUYECKOTO CHHAICa |
MEXaHU3Mbl aMITU(UKALUKA UH(POPMALIMOHHOTO CUTHala B cuHamce, Mopdosiorus U QyHKIUU
MpecUHarca, KBaHTOBask TEOPHsI OCBOOOXKIEHHUS MeAHaTopoB, npuHimn Jleina, mopdonorus u
(GYHKIIMY TIOCTCUHANCA, TPUHIHITE KeHnana. AKIEeHTUpYeTCss BHUMAaHUE Ha (QYHKITMOHAILHOW U
CTPYKTYpPHOM TaOUILHOCTH CHHAIICOB, Up- 1 down-peryssmnuu. PaccMaTpuBaroTcst KpUTepuu AJist
0TOOpa BEIIECTB C MEIUATOPHBIM THIIOM JICUCTBUS M MOJYJISATOPHBIM THIIOM JICHCTBUS, a TAKKE
HBOJTIOLIMS CHHATICOB U MEHATOPHBIX CUCTEM.

Tema 3. ALETHIXOJIMH W XOJIHMHEPTHUYECKas Mmepeaada. XoJIHHOPEIENTOPBI K MEXaHU3MBI
comnpsixeHus. Tonorpadus XOTMHOPEIENTOPOB B OPraHU3Me MIICKOMUTAIONINX U UX (YHKITHUS.

OOcyxxnmaeTcss  CTpOGHHME  BETETAaTUBHOM  HEPBHOM  CHUCTEMBI,  IPOUCXOXKICHUE
AllETUIIXOJIMHA, €ro CHUHTe3, JCMOHHpPOBAaHWE, CEKpeIlus ¢ WHAKTHBAIMs B CHHAIICE.
PaccmaTpuBaroTCst MeTOIBI UACHTH(DHUKAIIMKM XOJTHHEPTHYSCKUX HEHPOHOB, OHTO- W (prtoreHes3
XONMHEPTUYECKUX TMPOILECCOB, pacmpocTpaHeHne AX B OpraHu3Me MIIEKOMHTAIOIINX.
AKIICHTHpYeTCS BHUMaHHE Ha MEXaHHU3ME JICHCTBHS alleTIIIXOJMHA Ha KIIETKY, KIIaCCU(PUKAIINN
XOJIMHOPEIENTOPOB M MeXaHu3Max compspkeHus. OOCyx)maercs 3HaueHHE XOJTMHEPTHYeCKHX
MPOIIECCOB B HOPME U TATOJIOTHH, a TaKKe OSHJOTEHHAs W OK30TCHHAs PeryIsIus
XOJUHEPTUIECKHUX MPOIECCOB.

Tewma 4. KatexoraMuHbI B aJjpeHeprudeckas nepeaada. AJpeHoperenTopbl i MEXaHU3MbI
comnpsbkeHus. Tormorpadus aIpeHOPENEeNnTOPOB B OPraHU3Me MIICKOMUTAIONINX U WX (DYHKIUS.
3HaueHUE aJIPCHEPTHUSCKUX CHCTEM B HOPME M ITaTOJIOTHH.

OOcyxnaloTcs BOMPOCHI MPOUCXOXKACHUS KAaT€XOJAaMUHOB, OCOOCHHOCTH CTPOCHUS
aJpEHEPruIecKoro  CHHAICA, CHHTE3, JCTIOHUPOBAHWE, CEKpelus W  WHAKTUBAIUS
KaTeXOJJaMUHOB B CHHAIICE, METOJbl HICHTU(UKAINU aJpEeHEPTUYeCKUX HEHPOHOB, OHTO- U
¢duoreHes aapeHEPruuecKUx MPOIECCOB, PACHPOCTPAHEHHE KAaTEXOJaMHHOB B OpraHH3Me
MJICKOTIUTAIOMINX. MexaHu3M JeHCTBUS HOpaJpeHAIMHA WM aJpeHalliHa Ha KIETKy. Anb(a-
aZipeHopenenTopsl U anb(a-aJpeHOpeakTUBHbIE MeXaHU3MbI. bera-anpeHopenenTtopsl U Oeta-



aJIpEHOPEAKTUBHBIE MEXAHNU3MbI. 3HAUEHUE aIpEHEPTUUYECKHUX ITPOLIECCOB B HOPME U MATOJIOTHH.
OHJOreHHas ¥ 9K30I'€HHas peryJisilus alpeHepruyecKux MpoLeccoB.

Tema 5. CeporoHMH ¥  OCOOEHHOCTM  CEPOTOHMHEPrMYECKOM  Iepeaayu
UH(POPMALMOHHOTO CUTHAJIA.

PaccmarpuBaroTcss  BONPOCHL  MPOUCXOXKIEHHSI CEpOTOHMHA M HICHTU(UKALUU
CEepOTOHMHEPTUYECKUX HEHPOHOB, JIOKAJIU3ALMs IPOLECCOB CUHTE3a, ACIOHUPOBAHUS, CEKPELIUU
U MHAKTUBAIMM CEPOTOHHMHA B CHHAIICE, OHTO- U (DUIIOT€HE3 CEPOTOHUHEPTHUECKUX POIIECCOB.
Kpome TOro, obcyxiaaercs pacnpoCTpaHEHHE CEpPOTOHMHA B OpraHu3Me MIIEKONUTAIOIIUX,
MEXaHU3M JEUCTBUS CEPOTOHMHA HA KIETKY, KJIacCH(UKAIUS CEPOTOHHHOBBIX PELENTOPOB U
MEXaHU3MBbI UX CONPSKEHUS, 3HAUCHUE CEPOTOHMHEPTUYECKUX ITPOLIECCOB B HOPME U IaTOJIOTUU
Y DHJIOT€HHAs ¥ 3K30T€HHAs PEryJIsLuUs CEpOTOHUHEPTUYECKUX ITPOLIECCOB.

Tema 6. ['ucTaMuH 1 0COOEHHOCTH TUCTAMHUHEPIHUECKON MEKKIIETOUHON CUTHAIM3AINH.

Kak m B mpenplaynmx Temax CHadajla paccMaTpUBAIOTCS BOIIPOCHI IPOUCXOXKACHUSA
rUCTaMUHA U UIEHTU()UKALNN TUCTAMUHEPTHYECKUX HEHPOHOB, CUHTE3, IEIIOHUPOBAHNE,

CeKpeluMsi W HHaKTUBalMs rucraMuHa. OHTO- U (UIOreHe3 THCTaMUHEPTrHYECKUX
IPOLIECCOB, PaclpOCTPaHEHUE T'MCTaMUHA B OPraHU3Me MIICKONUTAIOIINX, MEXaHU3M JeHCTBUA
TECTaMHHAa Ha KJIETKY M KJIacCH(HKAIMSA THCTaAMHHOBBIX DPELENTOpOB. XapaKTepUCTHKA W
0COOEHHOCTH THMCTaMUHOBBIX PELENTOpPbl MEPBOro, BTOPOro, TPEThEro MU 4YETBEPTOrO THUIIOB.
3HaueHUe TMCTaMUHEPIrUYeCKUX MPOLIECCOB B HOPME U IMATOJIOTUU. DHJIOT€HHAs U K30T€HHas
peryJssius rHCTaMUHEPIMYECKUX IPOLIECCOB.

Tema 7. MeauaropHsle aMHHOKHCIOTHI W OCOOEGHHOCTH aMHHAIUIEPTUYECKOM
CUTHAJIM3ALIUY.

OOcyxzeHne TeMbl HA4YMHAETCS C BONPOCOB IPOUCXOXKACHUS TOPMO3HBIX U
BO30Y)XJAIOIIUX aMHHOKHUCIOT. TopMmo3Hble MenuaTtopbl: cuHTe3 I'AMK B cunance u eé
nenonupoBanue. Cekpenust u nHaktuBauus ['AMK B cunamnce. Pacnpoctpanenne 'AMK B
opranusMe miekonuraromux. Mexanusm aerictust ' AMK nHa knerky. Knaccuduxauus 'AMK
peLenTopoB U MeXaHu3Mbl UX conpsikeHus. 3HaueHue I'AMK-epruueckux npoieccoB B HOpMe
U marosiorud. Bo3Oyxnarolye MeauaTophl: CHHTE3 TiyTamara M acraprara B CHHAICe M HMX
JNENIOHUPOBaHMWE, CEKpeluss W UWHaKTUBalus TIJlyrTaMara W aclaprata B CHHAIICE,
pacrpocTpaHeHHe BO30YXIAIOIIMX aMHHOKHCIOT B OpraHM3MeE MIJIEKONUTAIOIIUX, MEXaHHU3M
JNEeUCTBUSI  BO30YXKJAIOMUX aMUHOKHCIOT Ha KJIeTKy. Kiaccudukamus  penentopos
BO30Y)KJAIOIIUX AaMHUHOKHCIOT M MEXaHM3Mbl HUX CONpPSDKEHUS. 3HaueHWe TIiyTaMaT- M
acmapTaTepruyeckux MpolLeccoB B HOPME U MaTOJIOTHH.

Tema 8. B3auMOOTHOIIEHHS MEXIYy MENMATOPHBIMM CUCTEMAMM, MX MOJEKYJISIPHBIMU
peuenTopamMu U MEXaHU3MaMH CONPSIKEHUSL.

IIpennonaraercs oOCyXaeHHE TMpPOOJeM MHOXXKECTBEHHOCTH MEAWATOPHBIX CHUCTEM,
MOJIEKYJISIPHBIX PELENTOPOB U MX B3aUMOAECHCTBUN MexXJy co00il B BHJE KOH(PEPEHIUHU IO
CaMOCTOSITeNIbHOW paboTe cTyaeHTOB. Bompockl a1 paccMOTpeHuss Ha KOH(EpeHIHH
(camocTosiTenbHast pabora cryaeHtoB): TOLL-nomoOnbie penentops, NO-perentopsl,
JENTUHOBBIE  PELENTOPBl, AaJCHO3MHOBBIE  PELENTOPHI, MEJIATOHMHOBBIE  PELENTOPHI,
POJIOTICUHOBBIE  PELENTOPbl, IYPUHOBBIE pEUENTOPhl, AaJUMOHEKTUHBI, KaHHAOWMHOUIHBIE
PELIENTOPHI, ONTMOUIHBIE PELIEITOPHI.

b1./1B.08.01.04 DuxoxkpuHOI0TUA

ONeKTUBHAS TUCLIHILINHA.

Cemectp 7, 3a4eT.

SI3BIK peanuzanuu — pyCcCKuu.

OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISIET 2 3.€., 72 9acoB, U3 KOTOPBIX
— nexnud: 16 u.;

— CEMHHApPCKHE 3aHsTus: 18 4.

TemaTn4yecKHui IJIAH:

Tema 1. BBEJIEHUE



[Ipenmer, 3agaun, uctopus pa3BUTHUs SHIOKpUHONOrMM. [loHsATHE "BHYTpeHHs cpena'.
CBs3b HEPBHOUM W SHJIOKPUHHOM cucteM. [loHsTHE O ropMOHAX M UX MOCPEAHUKAX. DBOJIOIHUA
SHAOKPUHHBIX  cucTeM. Kiaccudukamusi TOPMOHOB:  XMMHYECKas, OHOJIOTUYECKas,
dbyHKIIMOHATBHASA. [ OpMOHAIBHBIC CHCTEMBI.

Tema 2. DUSNOJIOTUYECKASA OPTTAHU3ALIA BHILOKPI/IHHOI7I OYHKINMU

Cekpersi ¥ DKCKpeHHMs TOPMOHOB: CKOPOCTb, PETYJSIIHS, MeTa0oJudecKas
WHaKTUBalUA. TpaHCIIOPT TOPMOHOB M B3aUMOJICHCTBUE C TKAHSIMU-MULICHSIMU.

OHJIOKpUHHAS PETYJIAIMS Ha pa3HbIX YPOBHIX OpraHU3AIlMU JKUBOTO: IIEJIOCTHBIN
OpTraHW3M, CHCTEMbI OPraHOB, OpraH, KIJIETKa, KJICTOYHBIC OpPTraHesUIbl, (epMEHTHBIC CHUCTEMEI,
OT/eNbHBIE ()EPMEHTHI, MOJICKYJIBI, aTOMBI U HOHBI, CBOOOTHBIC PAUKAIIBI K SJICKTPOHBI.

Tema 3. METO/IbI U3YUEHW A 1 OIIPEIAEJIEHUA TOPMOHOB

buonornueckuit  meron,  xpomarorpadus,  aekTpodopes,  paamoaBTorpadus,
PaIMOMMMYHOJIOTHYECKUM aHAIU3.

Tema 4. AHATOMO-®U3NOJIOTMYECKNI OB30P DHIOKPUHHBIX JKEJIE3

Anatomusi, MOPQOJIOTHS, CEKPETHPYEMbIE TOPMOHBI: THIIOTAIAMYC, TUIIOPU3, dNUPHU3,
MapalUTOBUIHbIE >KEJe3bl, HIMTOBHUIHAS jKele3a, MOJDKENIyAOo4Has >Kele3a, HaANOYeYHUKH,
SIMYHUKH, CEMCHHUKHU.

Tema 5. BUOCHHTE3, KATABOJIM3M 1 SKCKPELIMA 'OPMOHOB

[Ipou3BoHBIE AMHUHOKHUCIIOT: KaTeXOJIaMHUHBI, TUHPOKCHUH, TPUHUOJTHUPOHUH, MEJIATOHHH.
[lenTuanble U OENKOBbIE TOPMOHBI: OKCHUTOIIMH, Ba3OMpPECCHUH, MENaHOLHUTCTUMYIUPYIOLIUI
TOPMOH, THUPEOTPONHH, TOHAAOTPONHHBI, COMATOTPONUH, KOPTHUKOTPOIHUH, MapaTrOPMOH,
KaJTbIUTOHWH,  IJIIOKaroH, WHCyAuH.  CrepougHble  TOPMOHBI:  TIFOKOKOPTUKOUJBI,
MHUHEPATOKOPTUKOU/IBI, TOJIOBBIE TOPMOHBI.

Tema 6. MEXAHU3MBI JIENCTBUSI TOPMOHOB

N3MmeHeHne KOMIMapTMEHTAIM3AUN BEIIECTB B KJIETKE: TPAaHCMEMOpaHHBIH TPaHCIIOPT,
POIIb MUKPOTPYOOUYEK U MUKPO(PHUIAMEHTOB.

Xumudeckass MoAuGUKAIUS OSIKOB: KOBAJICHTHOE MPUCOCAMHEHUE XUMHYECKUX TPYII,
peakuuu pochopunrpoBanus 1 1epochopuIrpOBaHUSL.

N3meHenne HKCIpecCMH TEHOB: WHIYKIUS W pernpeccusi, KOHCTUTYTHUBHBIE U
UHAYIUOENbHbIE OeNKH.

Tema 7. PELHETILHMA TOPMOHOB

Tunsl nuropeneniyu. MOU3NKO-XUMUYECKHE XaPaKTEPUCTUKHU PELENTOPHBIX OENKOB.
CgoiicTBa pernentopoB. MexaHU3MBI peEIENIUu: OEIKOBO-TIENTHIHBIX, CTEPOUIIHBIX U
TUPEOUJIHBIX TOPMOHOB.

Tema 8. TOPMOHAJIBHAA PEI'YJISALIUA TTPOLIECCOB POCTA, PA3BUTHUA U
JANDDEPEHILIMPOBKMN.

JleficTBe COMATOTPONMHA U COMAaTOMEAMHOB. BiusiHue aibaocTepoHa, TUPEOUIHBIX,
MOJIOBBIX TOPMOHOB, TIIFOKOKOPTUKOUIOB M MHCYJIMHA Ha POCT W 00Ilee pa3BUTHE OpPraHU3Ma.
[TaTomorust mpo1eccoB pocTa: HAHU3M, AKPOMET NS, TUTAHTH3M.

Tema 9. T'OPMOHAJIbBHAS PEI'YJIALMA VYIJIEBOJIHOI'O UM JKMPOBOI'O
OBMEHA.

JleiicTBre WHCyNWHA W ThOKaroHa. [laTomorus yriaeBOJHOTO M >KHPOBOrO oOMeHa:
caxapHbIii 1uabeT ¥ OKUpPEHUe.

Tema 10. TOPMOHAJIBHAA PETYJISILIUA AJAIITALINNA.

[Tonsstue o ctpecce, OOMMI aganTAIMOHHBIA CHHAPOM. AJANTUBHBIE TOPMOHBI.
['unortanamo-runodu3apHas peryjsius JIeHCTBUS aJanTHBHBIX TOpMoHOB. [laTomorus
TOPMOHAJIBLHOM PETYJISAINH aIallTalluN: TUIIO- ¥ TUTIEPKOPTHITU3M.

Tema 11. TOPMOHAJIbHAS PEI'YJALIMA ITPOLECCOB IIMIIEBAPEHIS.
["'OpMOHBI ey TOUHO-KHUIIIEYHOTO TPAKTA: TaCTPUH, O0OMOE3MH, Ba30aKTUBHBIN HHTECTHHAIBHBIN
MOJIUMENTH I, HEUPOTEH3UH, CEPOTOHUH.

Tema 12. TOPMOHAJIBHAS PEI'YJIALINA PASMHOXEHUSL.



Myxckol opraHu3M: (YHKIMHM CEMEHHHKOB B pa3IMYHbIC MEPUOJbl OHTOTCHE3a.
Cnepmarorenes. AHIPOreHsl ¥ 10J10Bo€ noseaeHue. [latomorus cexpenun anIporeHos.

JKeHckuil opraHu3M: JIEHCTBHE OSCTPOT€HOB U IIPOTECTUHOB HA TKAaHU OpraHu3Ma.
['opMOHaIbHBII KOHTPOJIb OBYJISLMH, OCPEMEHHOCTH M JIAKTAlMH. OCTPOr€Hbl M I10JIOBOE
IIOBEJICHUE.

b1./1B.08.01.05 CpaBuuTtenbHasi Gu3noI0rust

DneKTUBHAs AUCLUILINHA.

Cemectp 7, 3a4eT.

S3BIK peanuzanuu — pyCCKuu.

OO61as TpyA0eMKOCTh IUCHUIUIHHBI COCTABIISIeT 2 3.€., /2 4acoB, U3 KOTOPBIX

— nexnud: 16 u.;

— CEMHHapPCKHeE 3aHsTus: 18 4.

TemaTruueckuii nmJian:

Tema 1. Beenenue.

[IpenMer, MeToabl W 3ama4yd CpaBHHUTENbHOW (u3uonoruu. Dwiorenus. Konmenmus
BU/JIA.

Tema 2. DBostoLNs HEPBHOU CUCTEMBI.

HepBHas cuctema Oecno3BoHOYHBIX. HepBHas cuctemMa MO3BOHOYHBIX JKHUBOTHBIX.
Teopusa kputnueckux nepuonos A. M. Kapamsna.

Tema 3. JIBmkeHHUeE.

Bunel nBuwkenuit. JIBwkeHuMe W MbILbl. MpbIlIeYHOE COKpalleHue. bwicTpbie u
MEJICHHBIE MBIIIIBl MO3BOHOYHBIX. MBIIIIEI pakooOpa3Hbix. JlerarenbHas MycKynaTypa
HaceKoMbIX. CkeneTHble  CTPYKTypbl. Pa3Butue  CKeneTHOW  MyCKyJlaTypbl M €€
aHTUTpaBUTAlMOHHAs GyHKIMS. BuoMexaHnKa JIOKOMOLIUY.

Tema 4. Cucrems! nupkymsun. KpoooOparenue.

Hupkynsnus y 6ecrio3BoHOYHBIX. KpoBooOpaiiieHne y mo3BOHOYHBIX KUBOTHBIX. Cepile
u ero pabora. KpoBb. JlpIxarenpbHble NUIMEHTHI U MEPEHOC KHUCIOpoJa KpoBbio. Kpupbie
auccoruanuu. KineTtouHslii COcTaB KpOBH.

Tema 5. OGMeH BOJIBI.

CaoiictBa Boabl. OcMoTuueckuii Oamanc. OcmokoHdopmepbl. BoaHbie MO3BOHOYHBIE.
Bopansiii 6ananc Ha3eMHBIX OpraHu3MoB. Beiienenue.

Tema 6. JIpixaTtesbHbIE CUCTEMBI.

Kucnopon. I'a3er B Bozmyxe u Bojae. Opransl jabixanusa. BogHoe napixanue. J[prxanue B
BO3JIyX€.

Tema 7. ITutanue.

Tunst  mutanus. CnocoObl W OCOOCHHOCTH MHUTAHUS METKUMH  YacTHUIIAMHU.
Ounbtpytomuii  crocod6. Ilutanue gerputom. Ilutanme wmiexkonuTammmx. Perymnsmus
notpebnenuss numy. [loTpeOHOCTh B MUTATENbHBIX BemlecTBaX. OCOOEHHOCTH TIEpeBapUBaHUS
0eNKOB, )KHPOB U YTJIE€BOI0B. SITOBUTHIE BEIIECTBA U XUMUYECKAs 3alUTa.

Tema 8. DHepreTudeckuii oOMeH.

KonuenTpanus kuciaopoja M HHTEHCHUBHOCTH MeTaloim3Ma. AHa’poOHbI oOMeH.
HMuTeHCcMBHOCTH MeTabomM3Ma U pa3Mephl Tella. DHepreTHIecKas 1eHa JIOKOMOIIUH.

Tema 9. Tepmoperynsuusi.

Bnusnue wusMeHeHuil TemmepaTypsl Ha (U3HMONIOTHYecKHe Tpoliecchl. [IpenenpHbie
temriepaTypbl. [lpuumHBl THOENTM TpH TEperpeBaHUM M OXJIAKICHUU. YCTOMYHBOCTh K
MEPEOXJTAKACHUIO U 3aMOPAXXKUBAHUIO. TepMOPETyalus y NTULl U MIECKONUTAIOMMNX. 3UMHSSA
CIIITYKA U OLICTICHEHNE.

Tema 10. Opransl 4yBCTB.

Nudopmanust u opranbl uyBcTB. CBet u 3penue. MHdpakpacHoe 3peHune, 3XO0oKarms,
anekTpopenenius. Kunecresus y 0€CO3BOHOYHBIX U TO3BOHOYHBIX JKUBOTHBIX. XUMHUYECKast
YyBCTBUTEIBHOCTD.



Tema 11. DOBonronus 3HIOKPUHHON CUCTEMBI.
Perynauus ¢usnonornyeckux @ynkuuil. Ilpunnuner perymsiuuu. ['opmoHanbHas
pEryJsys y MO3BOHOYHBIX M 0ECIIO3BOHOYHBIX KUBOTHBIX.

b1./1B.08.01.06 Heiipodusuoaorus

DneKTUBHAs TUCHUILINHA.

Cemectp 8, sK3aMeH.

S3BIK peanuzanuu — pyCCKuu.

OO6m1ast TpyI0eMKOCTh TUCIUIUIMHBI COCTaBIISIET 3 3.€., 108 yacoB, U3 KOTOpBIX

— nexnud: 20 u.;

— CeMUHapCKue 3aHsaTus: 14 .

TemaTruueckui mJian:

Tema 1. Begenue B HeHpopU3HOIOTHIO.

Tema 2. CTpykTypHO-QYHKIMOHAIbHASI OPraHU3alus Mo3ra.

Tema 3. [Ipoucxoxaenue u (GyHKIMOHABHAS 3HAYUMOCTD JEKTPUUECKONH aKTUBHOCTH
Mo3ra.

Tema 4. MexaHu3Mbl BHYTPUMO3TOBOM UHTETpaLiH.

Tema 5. MexaHu3Mmbl TIE€HEpallMM PUTMUYECKOM AKTUBHOCTH MoO3ra. JlpIXaTeabHbIi
PUTMOTEHE3.

Tema 6. Helipodusuonorndaeckne MEXaHU3MbI CHa, MaMsITH, MOTHBAIK. CHHANTHYECKas
MJIACTUYHOCTb.

Tema 7. IIpuHIMIIBI OpraHU3aLMHU IBUTATEIBHBIX (PYHKIIUH.

Tema 8. OcobeHHOCTH cTpoeHHs W (QYHKIUM BETeTAaTUBHOW HEPBHOW CHUCTEMBI.
Kiierounsie MexaHU3MBbI TOBEJCHUS Y 0€CIIO3BOHOYHBIX.

Tema 9. Tpoduueckas ¢yHKIMS HEepBHOU cucTteMbl. I'eMaTosHuedannueckuii 6aprep.
BoccranoBnenne v KOMIIEHCAIMS HApYIIEHHBIX (DYHKIIMIT HEPBHOW CHUCTEMBI.

Tema 10. DnemeHTh! (hOpMaIbHBIX HEHPOHHBIX CETEH.

b1./1B.08.01.07 Buosnepreruka

OneKTUBHAs AUCLUILINHA.

Cemectp 8, 3auer.

SI3BIK peanuzanuu — pyCcCKuu.

OO01mmas TpyI0eMKOCTh TUCIUTIINHBI COCTABIISIET 2 3.€., 72 9acoB, U3 KOTOPBIX

— nexmuu: 20 u.;

— ceMUHapcKue 3aHsaTus: 14 .

TemaTn4yeckuii njian:

TEMA 1. Hepapxuss OuosHepreTHueckux ImpoueccoB. Buasl sHepruu. Tpoduueckas
CTpYKTypa 3kocuctemsl. [lepemenienue BenecTsa Mo NUIIEBbIM LensaM. [lepememenne sneprun
no numeBbiM nensM. llemun BblemaHus W AeTpuTHBIe Uenu. llupamuasl sSHEprum B
IKOJIOTHUECKUX cucTeMax. [IoHsATHE BaOBOM M YNCTON NEPBUYHON MPOAYKTUBHOCTH.

TEMA 2 Duepreruka 1enoro opranuzmMa OOmue yepThl UM pasHUIla aHaOoiM3Ma U
katabosnm3ma. [ToHATHS aCCUMMWIALIMY U AUCCUMMIIISIIMHI. MeXaHU3MBbl peryJsiui MeTaboIn3Ma.
YpoBHH B3aUMOCBSI3U MeXAy Karaboiau3MoMm Hu aHabomu3mMoM. OCHOBHBIE ATambl pacraja
YTJI€BOJOB, OEJIKOB U KUPOB.

TEMA 3. OcHOBBl TepMOJMHAMUKHA HEPAaBHOBECHBIX mpoieccoB [loHsaTus
TEPMOJMHAMHYECKON CHUCTEMBI, TEPMOJAMHAMUYECKOTO paBHOBecUs. BHyTpeHHss sHeprus
cuctembl. @OpMBI ITepeiadl SHEPTUU B JKUBbIX cucTeMax. CBOOOAHASI SHEPTUS KUBBIX CUCTEM U
e¢ cBoicTBa. THUIBI XMMHUYECKON CBS3M. DHEPrusl aKTHUBAIlMKM 0Opa30BaHUS U pa3pbiBa cIaObIX
XUMHUECKHX cBsizel. OTKyna 6epercst cBoOOHAs IHEPTUsl B OMOJIOIMYECKUX CHCTEMaxX U Kak ¢
ee TMOMOIIbI0 coBepiraercss pabota? ConpsHKeHHbIE MPOIECChl. YCIOBHS —CONPSIKEHUS
XUMHYECKHUX PEaKIUM.



TEMA 4. 3akonsl 6uosHepreTukd PazHooOpasue myTeil IpeBpaleHust SHEPTHH B KUBBIX
KJIeTKax.3aKoHbl OMo3HepreTuku. OTIMYUS SHEPreTUKU PACTUTEIBHON KIETKH OT SHEPreTUKU
JKUBOTHOM KJIETKH.

TEMA 5. llentpanbHasi pojib aJICHUJIOBOM CUCTEMBI B dHEpreTuke KieTok. Poas AT® B
kietouyHoi 3Hepreruke. CtpoeHue Mosekyinbl AT®. OcHoBHBIE «cTaThu pacxonoB» AT® B
KieTke. Makposprudeckue coequHenus. CTpykTypa u npencraButennd. HuskosHepreTuueckue
doctar-oprannyeckre coeauHeHus. llpuHIMI 00mET0 MPOMEXKYTOYHOrO MpoAayKTa. JlBa
BaXHbIX crnocoba cuHre3a AT®, kotopsle peanusyroTcs Ho Beex Kierkax. Knaccugukanus
(bepMeHTOB.

TEMA 6. DHepreTnueckuii MeTaboJIM3M JKMBOTHOW KJIETKH. DTaIlbl SHEPreTHYECKOTO
oOMeHa. AospoOHBIE H aHa’poOHBIE MYTH TMONyYeHHs »dHepruu. llocrenoBaTenbHOCTh
HNOJKIIOYEHUS] MEXaHU3MOB aHA’pOOHOr0 M a’3pOOHOIr0 HSHEProoOpa3oBaHMs y >KUBOTHBIX.
MacutaObl paboThI 31eKTpOHTpaHcHOpTHOH enu 1 AT®-cuHTa3b MUTOXOHAPUI

TEMA 7. T'mukxonu3z. Cragum r1iMkonu3a. JluMUTHpyrOIIME TJIMKOJIU3 YCIOBHSL.
[TocnenoBarenbHOCTh ydacTusi PEPMEHTOB B peaKUUsAX TIUKoIu3a. OCOOCHHOCTH MPOTEKAHUS
[JIMKOJIM3a B KJIETKaX B IPUCYTCTBUU KHUCIOPOJA U B €r0 OTCYTCTBHE. DHEPreTUYECKUI BBIXO.
[JIMKOJIN3a

TEMA 8. [ukn TPUKAPOOHOBBIX KHUCIIOT, TJIMOKCUJIATHBIN [UKJL,
rekcozoMoHodocdaTabiii myHT. Luka TpukapOOHOBBIX KHCIOT. Ero QyHKIMM B KIETKax.
['muokcunarueiii  mukn.  Otoumuus ot HTK. Ero ¢yskumm B kierkax. DyHKIuu
reKCc030MOHO(OC(ATHOTO IIYHTA B KIIETKAX.

TEMA 9. JlpixarenpHasi ellb MUTOXOHIPHUH, TEOPHUSI XEMHUOCMOTHYECKOTIO CONPSKEHHUS.
OOmee MOHSATHE O CTPOSHHH M (YHKIMOHMPOBAHUM IBIXATEIBHOW IIETH. XapaKTepHCTHUKA
KOMIIOHEHTOB AbIXaTEIbHOM Iienu: koMiuieke 1 m kommiekc 1, kommuekc 11l u kommiekce 1V,
youxuHoH u muroxpom C. Cxema MOCIEIOBATENbHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil Ipy MEePEeHOCe NIEKTPOHOB U NMPOTOHOB C YYaCTHEM NPOMEKYTOUHBIX MEPEHOCUUKOB.
OcoOeHHOCTH  CTpOEHMSI  3JEKTPOHTPAHCHOPTHBIX  memned  Oakrtepuil.  ComnpsiKeHHbIE
OKHUCJIUTEIbHO-BOCCTaHOBUTENbHbIE mapsl B OTL[.  OxucnureabHO-BOCCTAHOBUTEIBHBIN
MOTEHIIMal KOMIIOHEHTOB JbIXaTeNbHOH 1enu. M3Menenue crangapTHOl cBOOOIHOM SHEPTrUU B
peakuuu, CBSI3aHHOM C TIEPEHOCOM JJIEKTpoHOB. HampaBieHne mOTOKAa JJIEKTPOHOB U
HHEPreTUUECKHUEe COOTHOILLIEHUS B AbIXaTeNbHOM Lienu. BemecTBa, o1aBisonue OKUCIUTENbHOE
dochopunupoBanue. Crenudpuueckue HHIHOUTOPHI, OJIOKUPYIOIIUM OMNpEeCHHbIE 3Tallbl
IbpIXaTeslbHOM 1enu. BenuuuHbl, Xapakrepusywomue 3(QQEeKTUBHOCTb OKUCIUTEIBHOTO
dochopunupoBanus. AKLENTOPHbIM KOHTpoab nbixaHus. Crpoenue kommiekca FOF1 u
oOpazoBanne AT®. OcHOBHBIE TOJOKEHUS XEMHOCMOTHYECKOH TEOPHUH COMpPSHKEHUS.
OKCIEpUMEHTAJIBHBIE I0KA3aTEIbCTBA XEMUOCMOTHYECKON TEOPUH CONPSKEHUS.

Cunrernueckre HOHBL. OCOOEHHOCTH MpoIecca OKUCIUTENBHOro (ochopuanpoBaHus
CBUJIETEJILCTBYIOIINE B MTOJIb3Y XEMHOCMOTHUYECKOM TUIIOTE3bl. AJIBTEPHATUBHOE UCIIOJIb30BaHUE
SHEPrUM MPOTOHHOTO rpagueHTa. MUTOXOHIPUH U CTapEHHUE OpraHu3Ma.

TEMA 10. buoxemumomunectieHiusi. [lonstue OuomromuHecteHnus. [Iporeccsl,
Jexalniue B OCHOBEe OuoNfoMHHCLEHUUH. Jlronndepunsl u monudepasbl pa3HbIX OPraHU3MOB.
benok GFP, ero ocoGeHHOCTH (YHKIMOHMPOBAHUS M TEPCIEKTHUBBI HCHOJb30BaHUSA. Poib
OMOXEMIIIOMUHECLIEHIIUY B peain3alui ONOIOrHYecKuX QYHKIIMA.

TEMA 11. Crpykrypa Boasl B Ouonoruueckux cucremax, Conutonsl. KosjekTHBHbIE
npoueccel. ConurtoH. [loTpebiienne u mnpeoOpa3zoBaHHE SHEPTUH MOCPEACTBOM COJUTOHA.
[TonsiTie MoneKyIsspHON sSUeHKHU. OTINYMS KUBOW M HEXXUBOW MOJIEKYJIAPHBIX siueek. DpakTal.
[Ipuntun exuHCTBa 1ENOTO MpU CcBOOOJEe yacTed. KoHIEnus MOJEKYISIpHOW SYEHKH Kak
OCHOBHOM €IMHUIIBI )KUBOTO.

TEMA 12. JIuckycCuOHHBIE BOIIPOCHI COBPEMEHHON OMOIHEPTETUKI

b1./1B.08.01.08 BoJibmioii npakTUKYM ((pM3H0JIOTHS YeJIOBEKA U KUBOTHBIX)

OneKTHUBHAS JUCLHUIIIINHA.



CemecTtp 7, 3a4€T C OLIEHKOM, ceMecTp 8§, IK3aMeH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh TUCHUIUTHHEI cocTaBisieT 11 3.e., 396 yacoB, U3 KOTOPBIX

— mabopaTtopHbie paboThl: 324 4.

TemaTruueckui nJian:

YacTts 1. @usnonorus

TEMA 1. Broumnoe. TexHuka Oe3omacHOCTH Tpu padoOTe B IKCHEPUMEHTAIHHOU
1abopaTOpUH.

Pacuer 103 (apmakoiormueckux mpenapaToB, HCHOIB3YEMBIX B (DHU3HOIOTHYECKUX
skcriepuMenTax. [IpuroroBnenue pabounx pactBopoB. IlocTpoenne kaanOpoBOYHBIX TpaduKOB
U onpesenieHre KaTuOpoBOYHBIX KO (PHUIIMEHTOB.

TEMA 2. ®usnosiorus nuiieBaperus. 3ydenue xeaya0uyHol CEKPELUUH Y KPbIC B OTBET
Ha CTUMYJIAIHUIO KapOaxosnHoM (HepBHas (asza) u ructramMuHoM (kemymouHas ¢asza). M3ydeHue
BIUSHUS HEKOTOPHIX OMOJOTMYECKH AaKTUBHBIX BEIIECTB Ha IKEIYAOYHYIO CEKPEIUIO.
Omnpenenenne NpoOTEOJUTUUYECKON aKTUBHOCTH KENYIOYHOTO COKa, KOHIIEHTpauuu noHos H+ u
KOHLIEHTPALUU TJIMKOMPOTEUHOB B KEIYJOUYHOMN CIIHU3U.

TEMA 3. M3yueHue MOTOpHOW (PYHKIMM TOHKOW KHUIIKU. Perucrpamusi coxpaiieHuit
M30JMPOBAHHOTO OTpEe3Ka TOHKOM KHILIKH KpbICl. BiusHHEe Ha MOTOPHYIO aKTUBHOCTh
TEMIEPATYPBbI, aJPEHATINHA, allETUIXO0JINHA, XJIOPUCTOTrO Oapusl.

TEMA 4. ©usuonorus CepAeYHO-COCYAUCTON  cucrteMbl. Mopdonoruueckas
XapakTepucTuka cepaua. OCHOBHbIE CBOWMCTBa cepleyHoM MbilIbl. [IpoBoasmias cucrema.
HNonHble MexaHU3Mbl TI€He3a MOTEHLUHAIOB KapJAUMOMUOLMTOB. Perymsamus cepaedHoin
nesaTeabHoCcTH. Pemenne 3amay.

TEMA 5. 3anuch U aHanu3 KapAuOrpaMMbl cepAua Kpbichl. ['ymopanbHas peryisuus
JESITEIbBHOCTH CepAlla Y TEIUIOKPOBHBIX >KMBOTHBIX. M3ydeHue BiusHUS Ha paldoTy cepaua
KPBICHI PACTBOPOB aJipeHANINHA, AlleTUIXOJIUHA, KOPEerHa U XJIOPUCTOTO KalbIIHs.

TEMA 6. Mopdonoruyeckoe wuccinenoBanue GOPMEHHBIX DSJIEMEHTOB KPOBU C
orpeeneHueM JeikorpaMMbl. OcBOeHHE TEXHUKU MPUTOTOBJIEHUS Ma3Ka KPOBH, €ro (pHUKcaluu
1 okpammBaHusi. CpaBHEHHE JIEUKOTrpaMM YelloBeKa U J1abOpaTOPHBIX )KUBOTHBIX.

TEMA 7. Onpexnenenue oOmero oosema 3puTpolMTOB (remaTtokputa). Ilonsrue
rematokputa. Bo3pacTHbie 1 1osioBele 0COOEHHOCTH. BinsiHue QyHKIIMOHATBHOTO COCTOSIHUSI Ha
BEJIMYMHY TremMaTokpura. Meronasl omnpenencHus. OmnpeneneHue IeMaTOKpUTa € HMOMOLIBIO
mukpouentpupyru  Llxispa. OnpeneneHne  CKOPOCTM  OCENaHUS  DPUTPOLUTOB.
duznonornyeckoe M KiIMHU4YecKoe 3HadeHue omnpeaeneHus COD. DakTopsl, BIUAIOIIME Ha
BEJIMYMHY CKOPOCTH OCEAaHUs 3pUTpoUUTOB. Metonasl ompenenenus. bydepHbie cBoiicTBa
KpoBU. CHeKTpanbHbIA aHATU3 COEAMHEHUH reMOTI001HA.

TEMA 8. BnusiHue crtpecca Ha (PyHKIHMOHAJIbHOE COCTOSIHME opraHusma. 3yuenue
BJIMSIHUS UMMOOMIIM3ALIMOHHOTO CTpecca Ha JIEUKOLUTAPHYIO (OopMyIly, COCTOSHUE CIU3UCTOM
000JIOUKH Kelly/lKa, BecoBble KOI(DPUIMEHTH HAANOYEYHUKOB, THUMYyCa M CEJIE3€HKH,
KJIETOYHOCTh KOCTHOI'O MO3Ta y KpBbIC.

TEMA 9. O®uzuonorust neixanus. CrtpoeHue M (QyHKUHUU JbIXaTEIbHOM CHUCTEMBI.
Mexanu3M Baoxa u Belgoxa. Perymsauus apsixanus. [Ipaktuueckas pabota. Mzyuenne MexaHusma
JIETOYHOTO JIbIXaHUsI TI03BOHOYHBIX Ha Mozenu Jlonaepca.

TEMA 10. OmnpeneneHue pe3epBHBIX BO3MOXHOCTEH CEpAEYHO-COCYIUCTOM U
JIBIXaTEIbHON CUCTEM y YETIOBEKa.

TEMA 11. ®usnonorus nodek M 3HIOKPUHHOHN cucremsbl. IIpaktnyeckass pabota c
HCIIOJIb30BaHUEM Mporpammsbl «BuptyanbHas ¢usmnonorus». Penienue 3anad.

TEMA 12.®usuonorus BbICIIEH HEPBHOM nesTenbHOCTH. (OOpa3oBaHHE YCIOBHOTO
peduiekca 3payka Ha 3BOHOK M Ha CJIOBO <3BOHOK». OmpezeneHue BPEMEHHU 3JIE€MEHTapHOU
JIBUTaTEIbHOU

peakiuu Ha ycioBHbIE pa3apaxutenu. OnpeaeneHue o6beMa KpaTKOBPEMEHHON MaMsITH
y denoBeka. l3yueHue poJu CJIOBECHBIX pa3lpakKUTEIE B CO3JaHUM SMOIMOHAIBHOIO



COCTOSIHUSI uejoBeKa. l3yueHue BIMSHUSA LEIM Ha pe3yiabTaT JesATeNbHOCTH. BinsHue
oOcraHoBouyHOU addepeHTanMu Ha pe3ynbTar AesTenbHOcTH OlpeneneHre YCTOWYHMBOCTH U
nepexirovyaeMocTH  BHUMaHus. OleHka paboTOCIIOCOOHOCTH 4YeNoBEKa IPH  BBIIIOJHEHUU
KOPPEKTYpPHOI1 MPOOBI.

TEMA 13. HccrnenoBaHue OCOOCHHOCTEH MPOIECCOB BOCIPHUATUS TPOCTPAHCTBA U
BpEMEHHU Y 4enoBeka. JIJ1si KOMIIJIEKCHOIO MCCIIEIOBAHUS MPOLECCOB BOCIPUATHS BPEMEHU U
IIPOCTPAHCTBA y 4YEJIOBEKA HCIOJB3YeTCsl KOMIbIOTEpHas IporpamMma ‘“Vccimengosarenb
BPEMEHHBIX M TIPOCTPAaHCTBEHHBIX CBOMCTB denoBeka” (FO.B. Kopsruna, 2001-2003; C.B.
Homun, 1O.B. Kopsaruna, 2003). C nomompio TectoB «OmpenesieHue BpPEMEHU MPOCTOU
CEHCOMOTOPHOU peakuuun», «OnpenesieHne BPEeMEHU pPEaKIMH Ha JBIXKYIIUHCS OOBEKT» U
JPYTUX CTYIEHTBI IPOBOJAT OLIEHKY BPEMEHHBIX U NPOCTPAHCTBEHHBIX CBOMCTB APYT Yy Apyra u
COCTAaBJISIFOT PE3IOME.

TEMA 14. Dnexrposuuedanorpadhudeckuil aHanu3 EeKTPUIECKON aKTUBHOCTH MO3Ta y
YeJIoBeKa.

Cratuctudeckuii aHaiau3 B PU3HOIOTHN

TEMA 15-16. Cratuctuueckuii aHanu3 B ¢usnonorud. OOImMe CBEACHHS O
cTaTMCcTUYeCKOM  HaOmogenuu.  MccienoBaHue — 3aBUCMMOCTE B CpaBHEHHE €
3KCHEPUMEHTAIBHBIMU UCCIEA0BAHUAMU. MeTOo/1bl ONHCATEIbHON CTATUCTUKH.

TEMA 17-18. Kputepuii 3Haunmoctd. OOBeMBbI BBIOOPKHM W TPOOJIEMBI HU3MEPEHUSI.
[TapameTpuueckue u HemapaMeTpUIECKUE METOIBI.

TEMA 19-20. Koppensuuonnbiii ananus3. PerpeccuBHblii ananu3. [lucniepcuoHHBIN
aHaIu3.

Yacts 2. buodpusnka

TEMA 1. IlpaBuna TeXHMKH O€30MaCHOCTH IPH BBHIMOJIHEHUH JTaOOPATOPHBIX padboT
Oompmoro mpakThkyma. Pemienume 3amad mo  OMO(H3HKE TOBBIIICHHOW  CIOXHOCTH.
OmnpeneneHne TeMNEPATYPHBIX XapaKTEPUCTHK M BEJIMYUHBI KaKYILEHCS YHEPIrUU aKTUBALUU B
Ipoleccax MEeKTPUUECKON aKTUBHOCTH TEPMOUYBCTBUTENBHBIX KJIETOK

TEMA 2. U3ydeHue 51€KTpPONPOBOJAHOCTH KpOBM M KIETOK nedeHu. OmnperneneHue
JUCIIEPCUN COTIPOTUBIICHUS U KO3(POUIMEHTA IMOJIIPU3ALMNA B HOPME U IOCJE MOBPEXKICHUS.
[Toctpoenne nmnenancueix quarpamm Koyn-Koyir.

TEMA 3. AHanu3 JaHHBIX 10 D3JIEKTPONPOBOJHOCTH KpPOBHM M KIETOK II€YEHHU.
OnpeneneHue QUCIEPCUU CONPOTUBICHUS U KOA(PPHUIMEHTa MOISIPU3ALMM B HOPME U IOCIe
noBpexaeHus. [loctpoenne nmnenancHbix auarpamm Koyn-Koyo.

TEMA 4. Beigaromuecs 6uodgusuku XX Beka. JlokIagapl O MEPCOHATHSIM.

TEMA 5. [lonsporpadus. OnpeneneHne CKOpOCTH AbIXaHUSI MUTOXOHAPUIL.

TEMA 6. Ananu3 ckopocTd 0OMeHa KUCIOPOAA MPU AbIXaHUM MUTOXOHAPUH.

TEMA 7. MogaenupoBanue mpoueccoB Bo30yxkaeHus. Ananmu3 mnapamerpo [II1 u
renepauuu 1171

TEMA 8. [lonyyeHue CieKTpoB MOTJIOMIEHHS] MAaKPOMOJIEKYJI OUOIIOTMMEPOB B paCTBOPE.
Pacuer »s¢ddexkTuBHON ANA  MOTNOUIEHHA IUIOMAAM TONEPEYHOTO CEYEHHUS MOJIEKYIL.
[M'umoxpomubiii 3 PexT.

TEMA 9. Hcnonp3oBaHue NOTEHIMAI- U HOHYYBCTBUTEIBHBIX 30HIOB JUIS OLEHKU
(GYHKIIMOHAJIBLHOTO COCTOSIHUS KIIETOK.

TEMA 10. [Tonyyenue u ¢pusuonornueckuii anamms BAX mis oneHkn QyHKIIMOHAIBHBIX
XapaKTepUCTUK MOHHBIX KaHAJIOB.

Yacts 3. buoxumus

Tema 1. BBoanoe 3ansTtue. TexHuka Oe3o0macHOCTH MpU padboTe B OHMOXMMHUYECKOMN
nabopatopun. Pacuersl KOHLIEHTpAlMii, TPHUTOTOBIEHHE U TUTPOBAHUE PACTBOPOB.
CrniekTpanbHble METO/1bI HCCIIeI0BaHus B OMOXUMUM; cnekTpodoTomeTpus,
(OTO3IEKTPOKOIOPUMETPHST; TOCTPOCHHUE KATUOPOBOYHON KPUBOMA.

Tema 2. Onpenenenne Oenka OMypeTOBBIM METOJIOM. TeopeThueckasl 4acTh - TMPHHITUI
METOla M Ha3HaueHHWE OIpenesieHus: Oenka OMypeToBbIM MeTogoM. [IpakThueckas 4acTh -



NPUTOTOBJICHHE PACTBOPOB, IPOBEJACHUE aHanM3a. BpIOOp HE00X0AMMOro CBETOQMIBTPA,
IOCTPOCHHE KaluOpPOBOYHOM KpHUBOM M OIpeneneHue 10 Hel KOHLEHTpauuu Oeilka B
HEU3BECTHBIX MPOodax.

Tema 3. Onpenenenne 6enka metoaom Jloypu. Teopernueckast 4acTh - TPUHIUIT METOA
U HaszHaueHue ompeneneHus Oenka merogoM Jloypu. IlpakTuyeckas 4acTh - MPUTOTOBIICHHE
pacTBOpOB, MpOBEACHHE aHanu3a. BbpiOOp HEOOXOOUMMOro CBETO(QMIBTPA, I[OCTPOEHHE
KaTMOPOBOYHOW KPUBOUM M ONpEJEICHHE 10 Hel KOHIEHTpAIlMu Oellka B HEU3BECTHBIX MPOOax.
CpaBHeHue OnypeTroBoro Metoa u merosa Jloypu u, MxX J1OCTOMHCTBA U HEOCTATKH.

Tema 4. Omnpenenenue Heopranudeckoro ¢ochopa wmerogqom Ducke-Cybdappoy.
Teopernueckass yacTb - NPUHLUUI METOJa W Ha3HA4YCHUE ONpEAETICHUs HEOPraHUYECKOIro
docdopa meronom Ducke u CybOappoy. [IpakTudeckas 4acTh - MPUTOTOBICHUE PACTBOPOB,
npoBesieHue aHanu3a. Bbeibop HeoOXoaumoro cBeTopuibTpa, MOCTPOCHHE KaIHOPOBOYHOM
KPHUBOH U OTpe/iesieHre 0 Hell KOHIeHTpanuu (pocdopa B HEM3BECTHBIX MPOOaX.

Tema 5. Omnpenenenue ria0K03bl B KPOBU INIIOKO300KCHAA3HBIM MeTo10M. TeopeTnyeckas
YacTh - IPUHIUI METO/Ia ¥ Ha3HAYCHUE OTPENIEICHUS TIIFOKO3bI TIIFOKO300KCHIa3HBIM METOJIOM.
[IpakTuyeckas yacTb - NPUTOTOBJIEHHE DPACTBOPOB M3 HAOOpa pEAaKTUBOB, B3ATHE KPOBH,
NPOBEICHUE aHAIN3A.

Tema 6. OmnpeneneHue colepkaHHs TIeMOINIOOMHA B KPOBU YHU(UIIUPOBAHHBIM
TeMUTJIOOMHIIMAHUIHBIM METOJOM. TeopeThueckass 4acTh - NPUHIUI METOJa W Ha3HAueHUE
OIpeieNIeHUs] TeMOIIOOMHA B KPOBU I'eMOIIOOMHIIMaHUIHBIM MeToioM. [IpakTuyeckast yactp -
NPUTOTOBIICHHE PACTBOPOB U3 HAOOpa pEaKTUBOB, B3ATHE KPOBH, IPOBEACHNE aHAIH3A.

Tema 7. OmnpeneneHue KpeaTMHMHAa B CBIBOPOTKE KpoBH. TeopeTHueckas 4YacTh -
OPUHIUI METOJla M Ha3HAuYCHHE ONpEACTCHHUS KPEaTHHHWHA B CBIBOPOTKE KPOBH C TOMOIIBIO
Habopa peaktuBoB Creat 100 (Pliva-Lachema) mnu KPEATHUHUWH-HOBO (Bekrop-BECT).
[IpakTuyeckas 4YacTh - NPUTOTOBJICHHWE DPACTBOPOB M3 HAOOpa PEaKTHBOB, B3STHE KpPOBH,
NOJIy4EeHUE CHIBOPOTKH, POBEICHUE aHATTN3A.

Tema 8. Ompenenenne OunupyOMHa B CBIBOPOTKE KpoBH.TeopeTuueckas YacTh -
OPUHIUI METOJa U Ha3HaueHHUe omnpeieseHus OMIupyOuHa B CHIBOPOTKE KPOBH C IMOMOIIbIO
Habopa peaktuBoB BIL 100 S (Pliva-Lachema). IlpakTuueckas 4acTh - NPHUTOTOBICHUE
pacTBOPOB U3 HAOOPA PEAKTUBOB, B3SITHE KPOBHU, MOyYE€HUE CHIBOPOTKH, TPOBEJCHNE aHAIH3a.

Tema 9. Metoabl LHeHTpUPYTHPOBAHUS; BbIJCIECHNE (QpaKUMi sSAep U MUTOXOHIPUN U3
MIEYEHH KUBOTHBIX METOJOM U depeHInanIbHOro HeHTpupyrupoBanus. TeopeTuyeckas yacTb
— OCHOBBI Ju(depeHIanbHOro HeHTpudyrupoBanus. lIpakTuueckas yactb — HpOBeIEHHUE
pacyeToB M TNPUTOTOBJIEHUE PACTBOPOB Ui BBIACICHMS MHUTOXOHIpHH. HapkoTuszupoBaHue
KPBICHI, TIepQy3Hs IeYEHH, MTOTy4YSeHHE TOMOTeHaTa, (PpaKIuii saep 1 MUTOXOHAPHIL.

Tema 10. OmpeneneHue akTUBHOCTH CYKLUMHATAETUAPOTreHa3bl B MHTOXOHJPHSIX.
Teoperudeckass 4acTh — OIEHKA YHCTOTHI BBIICICHUS KJIETOYHBIX OpPTaHET 10 aKTUBHOCTHU
MapKepHbIX (epMeHTOB. [IpakTHueckas 4acTh — INPOBEJCHHE pacyeTOB W MPUTOTOBICHHE
pPacTBOPOB UTSI OTNPEACTICHHUSI aKTUBHOCTH CYKIMHATIIETUAporeHa3sl. OnpeieneHne akTHBHOCTH
CYKLIMHAT/AETUIPOTeHa3bl B TOMOTE€HAaTe U BO (DpaKIMSIX sSAep U MUTOXOHIpUNA. OIIeHKa YUCTOTHI
BBIJICJIICHUS] MUTOXOHJIPUH.

Yactb 4. DKCiepUMeHTaIbHAS XUPYPIHs

Tema 1. BBogHOE. 3HAKOMCTBO C ONEPALMOHHOM, MPAaBUJIA XUPYPTUUECKOW aCEeNTUKH U
AQHTHUCENTHKH, TOJATOTOBKA ONEPAL[HOHHOTO MOJIsl. XUPYpPruueckuii nHCTpyMeHTapuili. OCHOBHOM
Ha0Op MHCTPYMEHTOB ¥ MTPHEMBI PAa0OTHI C HUMH.

OCHOBHBIE XUPYPrHUECKHE IIPHEMbI: pa3beIUHEHHE TKaHEW, COeIMHEHHE TKaHEeH,
METOJIbl OCTAHOBKM KpOBOTeueHuM. VYkiaaka OrokcoB. [Ipuembl paboThl € KUBOTHBIMU:
BHYTPHUMBIILIEYHOE ¥ BHYTPUBEHHOE BBE/IECHUE MPENapaToB, METObI IPUBI3bIBAHUS KHUBOTHOTO.
AHECTE3HOJIOTHS: 3HAKOMCTBO C OCHOBHBIMH TIperiapaTaMi, MCIOJIb3yeMbIMU JUTsI HApKo3a, X
NOKa3aHUs, MPOTUBOINOKA3aHMs, TOOOUYHbIE YPPEKTH U TO3UPOBKHU, MPEMEAUKAIIHSI, OCHOBHOM
HapKo3, KOHTPOJIb 32 COCTOSIHMEM >KMBOTHOTrO. [locieonepauoHHbli yXo/ 3a )KUBOTHBIMHU, YXOJ



3a IIBOM, NPEIOTBpALICHUE HArHOCHUS TKaHeW, cHATHEe WIBOB. [ eHepanbHas yOopka
ONepalOHHOM.

Tema 2. «Onepanuu Ha nepudepuyeckoil HepBHOHM cucteme». [loaroToBka k omnepanuu:
cTepwinzanus Oeiabsi M HMHCTPYMEHTOB, IOJArOTOBKA >HBOTHBIX K OIEpaluH, 00CyXAeHue
onepaunu. Omepanus Ha KpOJHMKE: BBIBEACHUE ONYXKIAIOUIETO HEpBa TMOA KOXY, IS
MOCIIEAYIOLIEH NTePEPE3KU.

Tema 3. «Omepauuu Ha cocynax» [loAroroBka K omepamuu: CTEPHIM3ALMS Oenbs H
MHCTPYMEHTOB, MOATOTOBKA >KMBOTHBIX K oOIlepalnuu, oOcyxiaeHue omnepanuu. Onepanus Ha
KpOJIUKE:— BBIBEICHUE COHHOM apTepuu B KOXKHBIM JIOCKYT, JUISl MU3MEPEHHUs apTepUaIbHOTO
JasieHus 1o merony Koporkosa;

Tema 4. «Jlamaporomus, onepauuyu Ha 3HJIOKPUHHOM CHCTEME, PE3EKLUS M IKTOMHUS
MEJIKUX OpPraHOB, METOJBI TPAHCIUIAHTALIMM OPraHOB M TKaHei». IloaroroBka x omnepauus:
cTepwin3anusi Oeibsi M HWHCTPYMEHTOB, INOJATOTOBKA >XHBOTHBIX K OIEpaluy, 0OCYyXIeHHE
ornepauuii. Moryr OBITh BBIIOJIHEHBl JIIOOBIE U3 CIEAYIOLUIMX ONepauuii Ha KpOJIMKaX:—
QJIPCHATDKTOMUS, yJaleHus | HaAMoOYeuyHWKa, C LENbI0 CO3JaHHUS MOJIENTH THIIOPYHKIUU
HAANOYEUHUKOB; TPAaHCILIaHTALMsI HAJIIOYEYHUKA HA COCYIUCTOM HOXKKE B KOXHBIA KapMaH, C
[ENBI0 CO3/IaHUS MOJCIH THIEePPYHKIMU HAAMOYedHHKOB. Omepanus Ha KpbicaX — CO3JaHHE
MoJiesu mapadurosa ¢ o01iel OpIOIIHOM MMOJIOCTBIO Y BYX KpBIC.

Tema 5. «JIanaporomusi, METOABI SKTOMHUH KPYIIHBIX OPraHoBy». IIoAroToBka K onepanuu:
cTepwinzanus Oeibsi M HMHCTPYMEHTOB, IOJArOTOBKA >HBOTHBIX K OIEpaluu, 00CyXAeHue
onepanvy. Bo3MOXHBIE OIllepallMy: yAAIEHHUE CEINE3€HKH — CIUICHDKTOMUS; BBIBEIICHHE
CeJIe3€HKU B KOKHBIN KapMaH, ¢ MOCJIEAYIOLIeH BO3MOKHOCTBIO B3ATUS OUOIICUH.

Tema 6. «Jlamaporomusi, METO/IBI TaCTEPO- U FHTEPOIIACTUKH, ONEpPALIMU HA JKEIYIKE U
kueyHukey. [loaroropka k omnepanusM: crepuian3alnus O0einbs U MHCTPYMEHTOB, MOATOTOBKA
KUBOTHBIX K ONEpaIiu, oOCyXJIeHHe onepaiuii. Bo3MoxHbIe onepanuu: HaIoKeHue QUCTYIIbI
KumieyHuka 1o crnoco0y Tupu — Benma, Hanoxenue ¢uctynsl xenyaka mo bacosy,
aNMNeHIUKCIKTOMHUS.

Tema 7. «Tpenanauus uyepena». IloaroroBka Kk omepaunuu: cTepuiau3alus Oenbs U
BO3MOJXKHBIE ONEpaliu: BXKUBJICHHE AJIEKTPOJIOB B TOJOBHOM MO3T; yJIaJ€HHE 4acTH JIOOHBIX
JI0JIEH TOJIOBHOT'O MO3ra.

b1./1B.08.02.01 Mukpockonuyeckasi TEXHUKA

DJIeKTUBHAS TUCIUILINHA.

Cemectp 5, 3a4er.

SI3BIK peanu3anuy — pyCcCKUi.

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISIET 2 3.€., 72 9acoB, U3 KOTOPBIX
— aexuu: 16 u.;

— CEMHHAPCKUE 3aHATHS: 16 d.

TemMaTHYeCKMH MJIAH:

Tembt 1eKUUOHHBIX 3AHAMUL

. Ucropus mukpockona.

. Teopust n300pakeHUs Yepe3 MUKPOCKOTI.

. MeToibl CBETOBOM MUKPOCKOITHH.

. DIIEKTPOHHAas1 MUKPOCKOIIHSL.

. @UKCaTOPBI U METOBI (PUKCAIIHH.

. MeToap! MpUTOTOBJICHUS TTPETIApaTOB.

. Oco0eHHOCTH TPUTOTOBJICHHUSI IOCTOSTHHBIX MPETapaToB.
. Kpacurenu u meTonbl oOkpacku.

Tembl cemMunapcKux 3auamutil:

1. Teopernueckre OCHOBBI MUKPOCKOIIHUH.

2. Knaccugukanus METOI0B MUKPOCKOITHH.

3. [Ipunnumne! moxbopa GuKcaTopos..
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4. MeTo/1bl U3rOTOBJIEHUS] MUKPOCKOITMYECKUX CPE30B.

5. Metoa nuopMIbHOM CYIIKH U 3aMEILIeHUsI B 3aMOPOKEHHOM COCTOSIHHUH.
6. 3aMOpaKMBAIOILUN MUKPOTOM.

7. Kmaccudukamnuy KpacUTENeH U TCOPUH KPaIICHHS.

8. MeTo/b!I BeIICNIEHUS OCJIKOB M HYKJIEUHOBBIX KHUCIIOT.

9. MeTo/b1 BbIIETICHUS YTIIEBOAOB U JIMIIHUIOB.

b1./1B.08.02.02 MeToabl HUTOJOTHYECKUX UCCIET0BAHNMI

DneKTUBHAs JUCLUILINHA.

Cemectp 5, 5K3aMEH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas Tpy10eMKOCTh TUCHIUIUIHHBI cocTaBiseT 3 3.€., 108 uacoB, U3 KOTOPBIX

— gekuuu: 16 u.;

— CEMHHAPCKUE 3aHATHS: 26 d.

TemaTn4yeckui niian:

TeMbl TEKIIMOHHBIX 3aHITUI:

1. lutocnekTpodoromeTpust

2. JIroMUHECIEHTHAsI MUKPOCKOIIHSI.

3. ABtopaauorpadus.

4. OcHoBbI MUKpOGhOTOTpadHH.

5.0OCHOBBI METOJI0B KYJIbTYPbI KJIE€TOK U TKaHEH.

6. MeTo/p1 uccie10BaHHsI XPOMOCOM.

7. MeToapl coMaTUYECKO ruOpuInu3aluy KIeToOK.

8. LluroreHermyeckuii MeETOJ B MOHMTOPHUHIE OKpYXalOIIeW Cpeipl C IOMOUIbIO
pacTeHuil.

Templ ceMMHApCKUX 3aHATUN:

1. MeToas1 paboThI C )KUBON KIETKOM.

2. MeTo/ibl KyIbTYpBhI KJIETOK M TKaHEH.

3. MeTo/1bl OGMOTEXHOJIOTHH PACTECHHH.

4. CoBpeMeHHbIE METO/Ibl IUTOT€HETUYECKOI0 aHAJIN3a YEIOBEKa.

5. MeToapl HaHECEHHS] XPOMOCOM Ha MPEIMETHBIE CTEKIIA.

6. CoBpeMeHHbIE METO/bI PA0OTHI C HYKJIEMHOBBIMU KHCIOTaMHU.

7. COBpEMEHHBIN [IUTOIrCHETUYECKUI aHAIIN3.

8. IuddepenunanbHas okpacka XpoMOCOM.

9. OcobeHHOCTH COBPEMEHHBIX METO/I0B JTFOMHHECIICHIINH.

10. Vicnonp3oBaHNEe MUKPOCKOITMYECKUX METOJIOB MPU HAMCAHUN KYpCOBOM pabOTHI.

b1. /IB.08.02.03 YiabsTpacTpyKTypa KJIEeTKH

DOneKTUBHAS TUCITUTIIINHA.

Cemectp 6, 5K3aMEH.

S3BIK peanu3anum — pyCCKUi.

OO61mas TpyA0eMKOCTh TUCHHUIUIHHBI cocTaBiseT 3 3.€., 108 uacoB, U3 KOTOPBIX

— exnmu: 18 u.;

— cemuHapckue 3ansatus: 20 u.

TemaTruueckui nJian:

TeMbl TEKIIMOHHBIX 3aHATHUM:

Tema 1. OCHOBHBIE KJI€TOYHBIE KOMIIOHEHTHI.

Tema 2. CTpykTypa U GYHKIMU SAEPHOI 00010UKH. SIepHBIN MOPOBBIA KOMILIEKC.
Tema 3. Anpeiko. YaeTpacTpykTypa U GyHKIUU.

Tema 4. CTpykTypa U GyHKIHUH MaKpOMOJIEKYISIPHBIX KOMIUIEKCOB (PHOOCOMBI).
Tewma 5. DHepreTudyeckrue opraHoubl (MUTOXOHIPHH, KHHETOIUIACT, THAPOTOHOCOMA).



Tema 6. WM3yueHue yiIbTpacTpyKTypbl KIETKM B KJIETOYHOM LUKIE. Perymsamus
KJIETOYHOTO LIMKJIA.

Tema 7. YapTpacTpyKTypa KJIETKHU [PY MATOJOTHH.

Tema 8. ['MIOTE3bI IPOUCXOXKACHUS FYKAPUOTHUECKON KIICTKH.

Tema 9. DBosroLKs U IPOUCXOXKIECHUE MUTO3a U Mei03a.

Tembl ceMMHApCKUX 3aHATUN:

Tema 1. Snepuniec xommonentsl (Cleavage body, PcG body, OPT domain, RNA
polymerase Il transcription factor, Peripheral nuclear lamina, Cajal body, PML body, Nuclear
speckles, SAM 68 nuclear body). 2 cemuHapckux 3aHsATHSI.

Tema 2. MexaHu3Mbl U peryisiius BHYTPUKJIETOYHOIO MEMOPAHHOIO TpaHCIOPTa B
sykapuotuueckoi kierke D[P, Al').

Tema 3. JIM30COMBI, MEPOKCUCOMBI, C(EPOCOMBI, MYJIbTUBE3UKYJISIPHBIC TEIbLIA,
9H/I0COMBI.

Tema 4. He memOpanHble OpraHoOuAbl KJIETKH (MHKPOTPYOOUKH, IIEHTpocoMa, (py3zoma,
KT'YTUKU, PECHUYKH, 0a3aJIbHOE TENbIIE).

Tema 5. Bueknerounsle oOpazoBaHus. B3aumoneHCTBHE KIETOK B MHOTOKJIETOYHOM
OpraHus3Me.

Tewma 6. [ImacTuasl.

Tema 7. AnionTo3, HEKPO3.

Tema 8. CumOuoTHYECKAs TUTIOTE3a MPOUCXOKICHUS 3YKAPHOTUIECKON KIETKH.

Tewma 9. Kanneporenes. [IpoTOOHKOTeHBI U CYTIPECCOPHI paka.

b1./1B.08.02.04 I'eneTuKa momyJisiiuii

DneKTUBHAs AUCLUILINHA.

Cemectp 7, 3a4eT.

S3BIK peanu3anum — pyCCKUi.

OOw1ast TPyA0EMKOCTh AUCLUIIUHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— mexnud: 16 u.;

— CEMUHapCKue 3aHsaTus: 18 u.

TemaTruueckui nJian:

Tema 1. Benenue

[Ipenmer, ™MeToABbl MW 3a7aud TEHETUKM MOMYJSANMM, €€ CBI3M C JAPYTUMHU
OMOJIOTHYECKMMH  JAUCHUIUIMHAMMU.  OBOJIIOLUS M HBOJIOLUOHHBIE TEOpUU. Y POBHU
ABOJIIOLIMOHHBIX  coObITHil.  KoHuenmuu  BuJa:  TUIIOJIOTWYECKAs,  HOMHHAJIMCTCKas,
O6uonornyeckasd. KOHCTPYKTMBHOCTP UM  OIPaHUYEHHOCTh OMOJIOTMYECKOM  KOHLEMIHH.
buonoruueckuii Buj Kak cucreMa rpynnupoBOK KOHcHenupuuHbix ocodei. O00CO0IeHHOCTh U
VHUKQIbHOCTh BHUJA. XapaKTepUCTUKU BUJA: apeay, OHKOJIOTHYeCKas HuUIla, TeHO(OH.
[Tomynsiust Kak SJ€MEHTapHas €eIMHHIAa MUKPOIBOJIOIMOHHOTO Tporecca. ['eHeTnyeckas u
HKOJIOTUYECKAs CTPYKTypa MONyJsiuU. YacTOThl T€HOB U TEHOTUIIOB B MOITYJISIINH.

Tewma 2. HacnegoBanue B monyssinuu

Craructrueckuil xapaktep HacieoBaHUs. MeHjaeneBckas Nomyisiuus. 3aKoH Xapau-
BaitHOepra u npuHIMN cTabuIu3upyromero ckpemmBanus Xapau-lIlupcona. [lomymienus
mojenu. PaBHOBecHOe coctostHMe. ['paduueckue WILTIOCTpallMd COOTHOIIEHUH 4acTOT I'€HOB U
reHoTunoB B mnonyiasnud. CBOWCTBa paBHOBECHbIX mnomyisauuid. HacmenoBanume cepumn
MHOKECTBEHHBIX ayenell. TpuBnanbHOoe HepaBHOBecue. HacnenmoBaHue B mOMynsiiMM NpH
CHEIUIEHHH C TIOJIOM: ONpEJENIeHHE YacTOT TeHOTHUIIOB U TE€HOB, PaBHOBECHOE COCTOSIHUE,
npubimkeHne K paBHoBecuto. HacnenoBanue asuienell pasHbIX T€HOB: ONPEAEICHHE YacTOT
TE€HOTHUIIOB, TAMET, PABHOBECHOE COCTOSIHUE MOMYJISIUU U IPUOIUKEHNE K PABHOBECHIO.

Tema 3. CucTeMbl CKpEIIMBAHUS B MTOMYJISILIUAX

[TanmuKcHs, MTHOPUAMHT, accopTaTuBHOE ckpemuBanue. Koaddumuent nHOpuannra, €ro
onpezaenenHue. IlomynasMOHHO-TEHETUYECKUE CIEIACTBUS OTCYTCTBUS NaHMHMKCUHM. CBs3b
WHOPHUIMHTA C HACJICICTBEHHBIMH 3a00JICBaHHUSIMU.



Tema 4. HacnencrBeHHass N3MEHUMBOCTD MOMYJISALMI, €6 HCTOYHUKU U METO/bI OLIEHKH

Krnaccuueckass u OanaHcoBas rumore3bl 00 YypOBHSX HAcl€ACTBEHHONW W3MEHYMBOCTU
nomysiiuii. Meton anextpodopesa 6enkoB u ¢pepmentoB. JJHK-rexnonorun u JJTHK-mapkepsl.
[TonmHOoreHOMHOE CEKBEHHUpOBaHHME. Mepbl H3MEHUYHMBOCTH: CpEAHSSI TeTepO3UTOTHOCTh U
noauMopdHocTs. Perymsiumms ypoBHS W3MEHYMBOCTH. CBSI3b MEXAY HW3MEHUYHMBOCTBHIO U
CKOpOCThIO 3BOMOIMH. [TonuMopdusm, MexaHu3Mbl ero nojaaepxanus. Buasl nonumopdusma:
OJTHOHYKJICOTHUIHBIE 3aMEHBI, BApHaOEIbHOCTh 110 KOPOTKUM TaHAEMHBIM IOBTOpAM, BapHalluu
yucia konuit JIHK (CNV), nunBepcrHoHHBIN moauMop(u3M, BapuadeIbHOCTh TUIOUTHOCTH.

Tema 5. JluHaMuKa réHETUYECKOU CTPYKTYpPBI MOITYJISIUN

Mukpos3Boironusi, €¢ KpUTepud U (HaKTOphl: JACTEPMUHUCTHUECKHE (MyTHpPOBaHHE,
MUTpalys, ECTECTBEHHBIH 0TOOP) U CTOXAaCTHUECKU (apeiid reHoB).

Tema 5.1 MytupoBaHue

CrioHTaHHBI M MHIYyUMPOBAHHBIH MyTanMoHHBIN mpouecc. Tumbl myranuii. Cynasba
OTAENBHOIO MyTaHTa B nonyiasuuud. OneHka TEeMIOB MYTHUPOBaHUA. | €HbI-MyTaTOpBI.
MytabunbHOoCTh. TeMn MyTUPOBaHUS B Pa3IMYHbIX PETHOHAX TeHoMa. MyTaluu B MOMYJISILUX,
cnenuduka JOMUHAHTHBIX U pelleCCUBHBIX MyTanuii. ['eHoreorpadus.

OpHoHanpaBlieHHOE MyTHpOBaHHE. MyTallMOHHOE JaBJIEHUE U PABHOBECHE MPU MPSIMOM
¥ 00paTHOM MYTHpPOBaHUU. D (HEKTUBHOCTH MYTUPOBAHUS KaK MUKPOIBOIIOIIMOHHOTO (haKTopa.

Tema 5.2 Murpanus

O6men renamu. Ilotok renoB. OctpoBHas monens C. Paifra. DddexTuBHOCTE U
CJIEZICTBAE MHUTPAIUH KaK (pakTOpa MUKpPOIBOIIONWU. 3HAYUMOCTh MUTPAIHA B ()OPMHPOBAHUHT
BUJI0BOT0 KOHTHHYYMa. [loapa3ienéHHOCTh MOMYSIUU U €€ MEPHI.

Tewma 5.3 Jlpeti reroB

OOBEKTHUBHOCTh CTOXACTHYECKHUX IMPOLECCOB B momymsauusx. Muaekc ¢ukcanuu amiens
(C. Paiit). DddexTuBHAs YHUCICHHOCTh MOMYIAUUU. DPGEKT TOpIbIIKa OYTBUIKH U dPPEKT
ocHoBarenst. D (eKTUBHOCTD Apeiida B MOMyIALUIX.

Tewma 5.4 EcTecTBeHHBII 0TOOD

EcrecTBeHHbIil M nckyccTBeHHBIN 0TOOD. [IpHcnocobaeHHOCTh (aanTHBHAS LIEHHOCTD).
KoMrmoHeHTbl mpucrocOoOIEHHOCTH: KHU3HECIIOCOOHOCTh, IUIOJOBUTOCT H  ap. Otbop -
muddepeHMaIbHOe  BOCHPOM3BOJACTBO — Ipylm  oco0ell ¢ pa3HbIMH  TE€HOTUIIAMH,
paznuyaromuMucs Ha ypoBHe (enotuna. Kosdduument orbopa. dyHnameHTaabHas TEOPHs
ecrecTBeHHOro orbopa P. dumepa. YacTHble citydau, cOoTBEeTCTBYIoLMEe Mozaenu P. dumepa:
YaCTUYHBIM U TMOJIHBII OTOOp B MOJIb3Yy M MPOTUB JOMUHAHTHOIO ajljielisd, B MOJIb3y U IMPOTUB
rereposuror u ap. CneactBusi aeiictBus  otOopa.  Od¢exkTuBHOCTH  0TOOpa  Kak
MHUKPOIBOITIOIMOHHOTO  (pakTopa. DopMbl OTOOpa: CTAOMIM3UPYIOMIUM, HANPaBICHHBIM,
JTU3PYNTUBHBIM, 9acTOTO-3aBUCUMBIN, AecTtabuinusupyoomuii. OT60p B 3KCIEPUMEHTAIBHBIX U
MPUPOIHBIX MOMYJISIIUSIX.

CpaBHUTENbHBIM aHATU3 JAEHCTBUS MUKPOIBOJIOLMOHHBIX (AKTOpPOB. MUKPOIBOMIOLHUS
KaK pe3yabTaT B3auMOJEHCTBUS pa3HbIX (akTopoB. IlpuMepsl MHKPOIBOIIOIMOHHBIX
IIPOLIECCOB.

Tema 6 I'enodona monmynsauuy Kak cuctema

[Mukauueckue M3MEHEHUsT cocTaBa momynsauuid. Pa3HoHampaBieHHbBIH — 0TOOD.
[TonmynsironHo-reHeTHUecKkuid romeoctas. [lepekpectHoe mosioBoe pa3zmMHOXkeHHe. D exTs
OJITHOHAMNpPaBJIeHHOTO 0TOOpa. COanaHCUPOBAHHOCTh M CHCTEMHOCTh (PEHOTHNA Kak OOBEeKTa
oTOOpa. AZanTHBHAS HOPMA U MEXaHU3MBbI €€ 3alllUThl: JOMUHUPOBAHUE, CBEPXIOMUHUPOBAHUE,
B3aMMOJIEMCTBHE T'€HOB. DBOJIIOIMS JOMMUHAHTHOCTH. B3aMMOCBS3b 2JIEMEHTOB T€HETUYECKON U
AKOJIOTHYECKON CTPYKTyphl momymsiiuid. K- u r-otéop. PerymsropHas poib MOBEIEHYECKHUX
peakiuii. Dddext nmecrabunusupyromero oroopa. [‘eHeTwdyeckuit rpy3  MOMyIALUAN
(MyTalMOHHBIN, cOalaHCUPOBAHHBIN, NEPEXOIHBIM) — IUIaTa 3a aJalTalui0 U SBOJIIOLUIO.
IIpoucxoxaeHue BUIOB C IMO3ULUI T€HETUKU TOMYJISUN.



b1./1B.08.02.05 Teopust myTarene3a

OneKTUBHAS AMCLUILINHA.

Cemectp 7, 3a4eT.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABISIET 2 3.€., /2 9acoB, U3 KOTOPBIX

— gexuuu: 16 u.;

— CeMUHapCKue 3ausaTust: 18 u.

TemaTu4yeckuii njian:

Tewma 1. Brengenue B Teopuio myrareHesa.

M3MeHUMBOCTb HACIEICTBEHHAs M HeHacieACTBeHHas. OCHOBHBIC INOHATHA: MyTalUs,
MyTareHsl, MyTaretes, (eHokonuu, Mopho3el. McTopus M3ydeHHs MYTAIMOHHOTO Ipolecca.
IlepBble 3KCHEpUMEHTAIbHBIE MCCIEAOBAHNUS MYTALIMOHHOIO Ipouecca. MyTaluoHHas Teopus
Kopxunckoro — ge ®@puza u e¢ coBpeMeHHas oreHKa. OTKPBITUE MYTAareHHOIro JEUCTBUS
UOHU3UPYIOIIEH paauanuu, yinbTpaduosieta, XUMUYECKUX MyTareHoB. 3HaueHue pador I
Mengensa, T. Moprauna, I'. Mémnepa, Jx. Cragnepa, LlI. AyspOax s pa3BUTUS TEOPHUH
myranuii. Ponb oteuectBeHHblx yueHbix (C. W. Kopxwunckoro, H. M. Basunosa, A. C.
Cepebposckoro, B. B. Caxaposa, . A. Paronopra u 1p.) B pa3BUTHH y4YCHHS O MyTarcHese.
CoBpeMeHHbIH B3I Ha npolieMy MyTareHe3a. CBolcTBa MyTauuii: miedorponHsiii 3¢ dekr,
IEHETPAHTHOCTb, SKCIIPECCUBHOCTh, MHOKECTBEHHBIM aJUIEJIU3M, YCIOBHOE IPOSIBICHHUE.
Knaccugukanus MmyTareHoB.

Tema 2. Kimaccudukanmm MyTaIuii.

Knaccudukanus myrauuii mo JeMcTBUIO Ha OpraHusM (BHUIUMBbIE, OMOXMMUYECKHUE,
HapyIIAIINe XU3HeCcocoOHocTh). Kinaccudukamus I'. Mémiepa Ha oCHOBEe (PEHOTUITUYECCKHX
s¢¢exroB. Kraccubpukanuss myranuii Ha XpOMOCOMHOM YpoBHE. ['€HOMHBIE MyTalMu:
NOJIMIUIONNS, AHEYIUIOUIUsl. XPOMOCOMHBIE MYyTallMu: JEJEeLMH, AYIUIMKAallud, WHBEPCHUH,
TpaHcnokauu. Kiaccupukanuss reHHbIX MyTallMid Ha MOJIEKYJSIPHOM YpOBHE (TpaH3ULMH,
TPaHCBEPCUHU, MHCCEHC-MyTallil, HOHCEHC-MYTallud, CEMMCEHC-MyTallud, MyTalud CABHUTa
paMKH  CUMTBIBaHUsA). MyTaluu  JAOMUHAHTHBIE W DPELIECCUBHBIE,  SIEPHBIE U
LUTOIJIa3MaTUUYECKHE, CIIOHTAaHHbIE M WHAYLMPOBaHHbIC, T€HEpPATUBHbIE U COMAaTHUYECKHE,
npsMble U peBepcud. McTuHHBIE peBepcuM (0OpaTHbIE MYyTallMU) U PEBEPCHM, CBSI3aHHBIE C
cynpeccueil. TUIbI cynpeccuu: BHyTPULIMCTPOHHAS, BHEHUCTPOHHAs, PEHOTUITNYECKAS.

Tewma 3. CrioHTaHHBIH (€CTECTBEHHBII ) MyTareHes.

YacToTsl CIOHTAaHHOT'O MyTHpOBaHus. BHellHue u BHyTpeHHHE (HAaKTOPhl €CTECTBEHHOIO
myrareHe3a. EctecTBeHHbIN paananuoHHblii poH. Temneparypa. BosHHKHOBeHHE MyTauuid pu
omunOKax peruiMKaluM, penapauuu U pekoMOuHanuu. HWHcepunoHHbI MyTarenes. Pounb
MOOWJIBHBIX 3JIEMEHTOB B CIIOHTAaHHOM MytareHese. Posb (usnonornyeckux (akropos B
npolecce MyTareneza. AyroMyTareHsl.

Tema 4. MeToibl U3yueHUsI MyTallMOHHOI'O IIPOLIECCa.

OnpeneneHre  4acTOT  CIOHTAHHOTO M HMHAYUHMPOBAHHOIO  MyTareHesa Yy
MHUKPOOPIaHU3MOB: METOJ] OTIEYATKOB (PEIUTNK), METO/ IPSIMOro pacceBa, TeCT Dimca U Jp.
VYuer myrtanuii y nIpo30o(uibl: BBISBICHHE CIEIUICHHBIX ¢ TMONOM Jietanedl (meron Muller-5),
BUJUMBIX MyTallMii W KpPYIHBIX Je€leUUid (METOJA CLEIUIEHHBIX X-XPOMOCOM), JIETAIbHBIX
MyTaluii B ayTtocoMax (MeToa cOaJlaHCHPOBAaHHBIX JeTaiei). MeToasl ydera MyTaluid B
MIOJIOBBIX KJIETKaxX y Mbllel. [{uToreneTnueckne MeTo/ibl BBIIBICHUS MYTALlUA: MUKPOSIEPHBIN
TeCT, aHa-TenodasHblii TecT, MeTadasHbli aHanu3, AudQepeHInanbHOe OKpallluBaHHE,
¢danyopecuentHas rubpuamzanus in situ (FISH), cpaBHuTenbHas reHoMHash THOpHAM3AIUSA
(CGH), cnekTpockomuyeckuii aHalu3 XpOMOCOM. MOJEKYISIPHO-TCHETHYECKHE METO/IbI
BBIIBIICHUA MyTauui: cexkBeHupoBanue, [IIIP, pecrpukuuoHHslli aHanu3. BelaBieHue
nospexaennii JJHK npu nomomm metonos menounon smronnu u JIHK-komer.

N3ydyeHne MyTallMOHHOIO Ipoliecca Yy YeloBeKa. MYTAllMOHHBIM aHalIW3 KaK METOJ
U3y4YEHHsI CTPYKTYpPBI U (PYHKIMHM F€HOB, FEHOMA U PA3JINYHBIX OMOJIOTMYECKUX MTPOLIECCOB.

Tema 5. PannaiinoHHbINA MyTareHes.



Honusupyromiee u3inydeHue, ero Buasl. OcoOEHHOCTH B3aUMOICHCTBHSI HOHU3UPYIOIINX
U3JIy4eHUil C BewiecTBOM. Jlo3a wu3imydeHHss M €€ u3MepeHHe. buosormdeckoe nencTBue
MOHM3UPYIOLINX U3Iy4eHUN. PalnouyBCTBUTENIBHOCTh OPIraHOUIOB KJIETKH, PA3IMUHbBIX TKaHEH,
OpraHoB, opraHusmoB. PaguomnporekTopsl U panuoceHcuOmnusaropsl.  BoszneilictBue
PEHTIC€HOBCKHUX JIy4ell Ha HACJIEACTBEHHBIN ammapar KJIeTku. [IpsamMoe aeiicTBue HOHU3UPYIOLEH
pazguanuy. 3aBUCUMOCTb 4acTOThl MyTallUd OT J03bl, MOIIHOCTH JO3bl, JINHEHHOW IJIOTHOCTU
U3Iy4eHus, PpaKMOHUPOBAHUS H3Iy4YeHHs. 3aBUCUMOCTh THUIAa XPOMOCOMHBIX abepparii ot
Gda3pl KiIeTOYHOro JeneHus. Teopus MuIIeHH. MOoJEKyIspHble MEXaHHU3Mbl JAEHCTBUSA
MOHU3UPYIOIIEro OOJy4YeHHss Ha >KuBble opraHu3mbl. Kucmopomusiii s>¢dexr. KoceHnoe
JEHCTBUE WOHM3UPYIOLIETO H3JIydeHus. Mamble 10361 MOHM3UPYIOUICH paJuanuu: IOHATHE,
3P PEKTHI.

Tema 6. MyTtarenHoe neicTBUE YIbTPa(HOIETOBOTO U3TyUCHHUS.

Huamazonsl ynbTpaduoneroBoro (Y®) U3IydeHUS U €ro MPOHUKAOIIAs CIOCOOHOCTh B
JKUBbIE OpraHu3Mbl. MonekyisipHble MeXaHu3Mbl aelctBud Y @D-usnydyenus Ha JIHK.
BosneiictBue ynprpaduonera Ha OpraHu3M ueloBeka. [IprMeHeHHe MyTareHHOTO JIeHCTBHA
Y ®-u3nydeHus Ha NpakTUKe. 3allyuTa OT HEraTUBHOIO JIeMCTBUS ynbTpaduoera.

Tema 7. XUMUYECKUI MyTareHes.

Knaccupukanus xumuueckux MyTareHoB. OCOOEHHOCTH XHMMYECKOIO MyTareHesa.
MHoroo0pasue JAEeWCTBUS XUMHYECKMX MYTAareHoB (LIUTOTOKCHYECKUHM, IUTOCTATUUYECKUH,
ctuMmynupytomuid  3¢pdexktel 1 ap.). CrneuupuuHOCTh JEHCTBUS XUMHUYECKHMX MYTareHOB.
MounekynsipHble MEXaHU3Mbl JEHCTBUS XMMHUYECKUX MYTAareHOB Pa3JIMYHBIX KJIACCOB. AHaIoOru
A30THCTBIX OCHOBAaHMH. AJKwIMpyomue coeguHeHus. OKHUCINTENH W BOCCTaHOBUTEIIU.
NHuTepkanupyromue coequaenns. Ankanouasl. Heoprannyeckue conu.

Tema 8. Penapanus nospexaennit JJTHK.

OOmast cxema penapanyoHHBIX mporeccoB. Kiaccupukamuss cUCTeM penapanuu.
®oropeaktuBanys. [IpsMas sH3MMaTHUeCKas penapanus. DKCIU3NOHHAs penapanns. Muc-mMdaTyu
penapauusa. IlocrtpemnukatuBHas — (pekoMOMHalMOHHas)  pemapauusa.  SOS-pemaparus.
3aboseBaHus 4eJI0BEKa, CBsI3aHHbIE ¢ HapymeHueM penapauuu JHK.

Tewma 9. [IpukiagHbie aCIEKThI TEOPUU MyTareHes3a.

Vcnonb3oBaHue WHAYLHMPOBAHHBIX MyTalUMil B AKCHEPUMEHTAIbHOM OuoNoruu u
CEJIEKIIMM MHUKpPOOpPraHu3MoB M pacteHuil. [IpoOiiema 3arpsizHEHHs OKpy’Karolled cpeibl
MyTareéHamMi. ATOMHAasl JHEpPreTMKa W MyTareHe3. XHMUYECKHE MYTareHbl B OKpYKAOLIEH
cpele: MEeCTULUIbl, HUTPAThl, OTXOJbl MPOMBIIUIEHHOCTH U JAp. MyrtareHHbsle (aKkTopbl
okpyxatomei cpeabl B Tomckoil oGmactu. beiToBele MyTareHsl. buonormueckue ¢axTopbl
MyTareHe3a (BUPYChl, TOKCHHbBI). MeTO/Ibl BBISIBICHHUS U TECTUPOBAHUS MYTareHOB (CKPHUHHMHT
mytareHoB). [loHsATHE O reHeTHYecKOM MOHHUTOpUHTe. ONMacHOCTh HAKOMJIEHHUS MYTareHoB JJIs
yesioBeka. MyrareHes 1 KaHIeporeHe3. AHTUMYTareHe3 1 aHTUMYTareHsl.

b1./1B.08.02.06 DB0/II0OIIMOHHAS TeHETHKA

DOneKTHBHAS TUCITUTIIINHA.

CemecTp 8, sk3ameH.

S3BIK peanu3anum — pyCCKUi.

OO61mas Tpy10eMKOCTh TUCHHUIUIHHBI cocTaBiseT 3 3.€., 108 uacoB, U3 KOTOPBIX

— exrmn: 20 u.;

— CeMHUHApCKue 3aHATus: 14 4.

TemaTuueckui nJian:

Tema 1. ['eneTrKa 3BONMIOLMOHHOTO TIpoOLIECCa

[TpoucxoxaeHne 1 MporpecCUBHAS DBOJONMS TeHETHUECKUX cucTteM. [IpokapruoTsl

DykapuoThl. MOoIeKyJIsIpHas SBOJIONUSA. OBOJIOIUOHHBIA CMBICT PEKOMOHWHAIINU.
MosnekynsapHble W KJIETOYHBIE MEXaHW3Mbl pekomMOuWHanuu. PacnpeneneHue  caiToB
PEKOMOHMHALIUY 110 TEHOMY

Tema 2. Opranuzanusi FeHETUYECKUX CUCTEM



[Tonatuss reHomMa u reHodonga. I'erepoxpoMaTHH Kak ()EHOMEH 3YKapuOTUYECKOTO
reHoMa. Pa3Mep reHoMa u CIOXXKHOCTb OpraHu3MoB. Poib Iymiaukalud T€HOB M T€HOMOB B
sBosronuu. [IpocTpancTBeHHast opranu3anus HHTEp(a3HOTro sapa.

Tema 3. CoBpeMeHHas TUIIOJIOTUSI MyTallui

Tunsl Mmyranuii. CucTeMHble MyTallMi. APXUTEKTOHUKA XPOMOCOM I'€HEpaTUBHON TKAHU.
Opranuzanus uaTepdasHbIX sAep U OOTEHES.

Tema 4. Peopranusanys XxpoMoCcoM U BUI000pa30oBaHUE

XpomocoMHoe BuooOpazoBanue. Mcropus Bonpoca. I'unoresa tpuansr (Wallace, 1953).
Cracunarpuueckoe BumooOpazoBanue (White, 1967). Illemnoe BumooOpazoBanue (Yaiir,1978).
MyranmonHoe BumoobpazoBanue (Lewis, 1966). KBantoBoe BumoooOpazoanue (Grant, 1971).
[Tapanarpuueckoe BHI000pa3oBaHUE M MOJENb BUI000pa3oBaHus Ha 6asze apdexra ocHOBaTENS
(Bush, 1975). Ilomummowausi, mapTeHOTreHe3 W TrUOpHAOreHe3. XPOMOCOMHBIC HWHBEPCHUH.
CooTHOIIIEHNE HBOJIOIMOHHBIX MOTEHIUH Y HMHBEPCHOHHO MOHOMOP(HBIX M MOIMMOP(HBIX
BUJOB. Apeansl U (QuUIOreHe3 MaSIPUUHBIX KOMapoB. AJANTUBHBIA WHBEPCUOHHBIN
noaMMOp(H3M - TOKa3aTedb SBOJIONMOHHON HMHEpPTHOCTH BuAa. CHCTEeMHas peopraHHu3anus
reHOMa IIpU BUI000pa30BaHUU.

Tema 5. CasnibraninoHHOE BUA000pa30BaHUE

[IpoGnema canbTallMOHHOTO BUI000pa3oBaHus. MexaHu3Mbl BUA00Opa3oBaHUs Ha 0aze
CHCTEMHBIX MYTAaIlUH.

Tema 6. Llutorenernyeckue acreKTbl MAaKpPOIBOIIOIUH

Cucrematnka u (uaoreHus. XpoMOCOMHBIE M CHCTEMHBIE MyTaluu. DPQPEKTHBHOCTD
KOMIUIEKCHOTO METOIUYECKOTO MOAXO0A0B B CUCTEMATHKE M (PMIJIOT€HUU Ha IPUMEpE IBYKPBLIBIX
HAaCEKOMBIX. XPOMOCOMHBIE W OHMOXMMHYECKHE NpPU3HAKM B CHCTEMAaTHKE W (UIOTCHUH.
TakcOHOMHUSI TOMOCEKBEHTHBIX BHUJOB U CHCTEMHbIE MyTaluu. | eH-(hepMEeHTHas CHUCTeMaTHKa.
KommiekcHbIE MeTox pPEeKOHCTPYKIHMH (uiaorene3a. MakpoIBOJIIOLMOHHOE IPeoOpa3zoBaHue
T€HOMOB. DBOJIIOLIMOHHAS TeTeponoTeHluss BUAOB. [loHsATHE Ma0MIBHOTO U KOHCEPBAaTHBHOIO
T€HOMOB. MaKpO3BOIIOLHS Y TPOITUKH.

[Ipobnema  pa3pblBOB B MAJIEOHTOJIOTMYECKOM  JIETOMMCH U CAJbTAI[MIOHHOE
BUJ1000pa30BaHKE

b1./1B.08.02.07 LluTorenernka

DneKTUBHas AUCLHUILINHA.

CemecTp 8, 3auer.

S3BIK peanu3anuy — pyCCKUi.

OOw1ast TpPyA0EMKOCTh AUCLUIIMHBI COCTABIAET 2 3.€., /2 4acOB, U3 KOTOPBIX

— exrmd: 20 u.;

— ceMUHapcKue 3aHiaTus: 14 4.

TemaTnueckuii niax:

Tema 1. [Ipeamer u UCTOPHUS IUTOT€HETUKH.

[Ipenmer u 3amauM UTOreHETUKH. [IpennmoChUIKM ISl YCTAHOBJIEHHS CBSI3M MEXKIY
XpOMOCOMaMH U HacjeICTBeHHbIMM ¢akrtopamu [. Mengens. XpoMocomMHas Teopus
HACJIEICTBEHHOCTHU. DTambl Pa3BUTHUS IIUTOT€HETHUKH.

Tema 2. CrpykTypHO-(QYHKIMOHANbHAs OpraHu3alys HacJeICTBEHHOTO armapara
BHUPYCOB, POKAPUOT, ME30KAPUOT.

PazHooOpasue reHomMoB BHPYCOB. OCOOEHHOCTH YHAKOBKHM M PEMPOAYKLUH T€HOMOB
BUpYycoB. Opranu3zaius U penpoayKuus BUpona0B. CTpyKTypHO-()yYHKIMOHAIbHAS OpraHU3alus
HyKJieouaa npokapuoT. OpraHuzanuss U OCOOCHHOCTH (YHKIIMOHHPOBAHUS KOJBLIEBOTO U
JUHEMHOro reHeTudeckoro ammapata Oaktepuil. JIHK-cBsa3piBaromue Oenku OGakTepwHii.
[Tnasmunsl  OakTepuil: OCOOEHHOCTH OpraHu3alMu M (QYHKIMOHUPOBAHHUS, HX POJb.
Opranuzanys 1 penpoayKIus HacJIeACTBEHHOIO anmapara y Me30KapHoT.

Tema 3. MeToabl ucciae0BaHUSI XPOMOCOM.



Knaccnyeckoe #  MonekymspHoe — KapuoTHmupoBaHue. (OcCoOEHHOCTH — HM3Y4EHUs
KapUOTUIIOB BHUJOB C XpOMOCOMaMH MaibiX pa3MepoB. JuddepeHunanbHoe OKpalliBaHUE
XpOMOCOM: KJaccU(UKaIMs, TPUHIUIBI, 00JacTu npuMeHeHus. [ uOpuau3anust HyKJISHHOBBIX
KUCJIOT in situ. Mcropus n npunnun Meroaa. diyopecuentHas rudpunuzanus in situ (FISH).
JAHK-nipo6s1: Bunkl, nerexuus. MuorousetHas FISH. XpoMocoMHBIN MIUHTUHT («OKUBOIUCH).
I'enomuas rubpuam3anus in situ. O61acTH MPUMEHEHHS METOJI0B THOPUAN3AIMNA HYKICHHOBBIX
kucnot. [Tomumepasnas nenHas peakius in situ — PRINS. mMmyHOOKpammBanue. DIeKTpOHHAs
U KOoHGOKaNbHAs MHUKPOCKONMS B HCCIEAOBaHUAX XpomocoM. [lpuHmunel u oOnactu
OpUMEHEHHS MeToNOB. lluTtoreHeTnueckue KapTbl MeTadasHbIX, IMOJUTEHHBIX XPOMOCOM,
XPOMOCOM THIIA «JIAMITOBBIX IIETOKY).

Tema 4. XuMHuuecKue KOMIIOHEHTHI XPOMOCOM 3YKapHOT.

CrpykrypHas opranuzanusi JJHK B coctaBe xpomocoM. Jloka3zareibCTBa YHHUHEMHOU
opranuzaiu xpomocoMm. benku xpomocoM. I'MCTOHBL: (pakIMOHHBIA cocCTaB, (HUIUKO-
XMMUYECKHE CBOMCTBA, BTOPUYHAS U TPETHYHAs CTPYKTYypa, pOJib B YIAKOBKE M PEryisiuuu
aktuBHocTH JIHK. Kiaccudukanus HETHCTOHOBBIX OEITKOB XpPOMOCOM, MX T€TEPOTCHHOCTb,
TKaHecnenupuIHocTh, PyHKIIMU. MUHOpPHBIE KOMIOHEHTHI XpoMaTruHa (MoHBI MeTaioB, PHK),
UX pOJIb B CTPYKTYPHO-(DYHKIIMOHAIILHON OPraHU3aluyd XPOMOCOM.

Tema 5. CTpykTypHO-()YHKIIMOHATbHAS OpraHU3aIUsl XPOMAaTHHA YYKApHUOT.

Crpoenue nykineocoM. BzaumopeiictBue Mexay rucronamu u ructonsl-JIHK B cocraBe
HykieocoM. ®DasupoBanue HykiaeocoMm. OpraHuzanus HYKICOCOMHOW (GuOpWIBI  1pu
perummkaiuu U TpaHckpunuuu.  AT®-3aBucuMoe  peMOJEIMpPOBAHUE  XPOMATHHA.
[TocTTpaHcnsauroHHbIE MOIU(UKAIIMYA THCTOHOB B COCTaBE HYKIICOCOM.

HagnykineocoMHasi opranu3zanusi XxpomarnuHa. Mojenn HenpepbelBHOW U JUCKpeTHOH 30-
oM ¢ubpuuibl. MetunupoBanue JHK. Tperuit ypoens xommnaktuzanuu JIHK (merneBas
yknanka). Poins HermcroHoBBIX OenkoB B kommnaktusanuu JIHIT. OcobeHHOCTH OpraHuM3amuu
XpoMaTHHA MYKCKUX TIOJIOBBIX KJIEeTOK. OpraHuzaius XpomaThHa B UHTepdasHOM spe.
XpomocoMHblIe TeppuTopuu. Beicine yposan ynakosku [JHK. XpomaTtuaa.

Tema 6. Cnennanu3upoBaHHbIE paliOHBI XPOMOCOM JYKapHOT.

Hentpomepa. @yHkuuu neHTpoMmepbl. CTpyKTypHBbIE TUIBI LieHTpoMmep. OpraHuzanus
TOUCYHBIX I[EHTpoMep (Ha mpuMmepe apoxkeidl Saccharomyces cerevisiae). OpraHuzanus
pEerMoHaNbHBIX LIEHTPOMEp HM3IIMX JYyKapuoT (Ha mpumepe aApoxked Schizosaccharomyces
pombe). Cocra JIHK 1meHTpoMep BBICHIMX 3YKapuOT (MJIEKOMUTAIOIIUX, PACTEHUH).
[lenTpomepHbIe OeNKK BBICIINX 3yKapuoT. OCOOEHHOCTH OpraHu3aliy LEHTPOMEP IPO30(UIIbL.
[Tonsitue o Heouentpomepe. Ilapanokc nentpomeproit JIHK. Kuneroxop: yaeTpactpykrypa u
(GYHKIIH.

Tenmomeppl. @yHKMU TenoMmep. MonekynspHas OpraHu3anus TENOMEP IPOAOKEH,
MO3BOHOYHBIX, pacTeHuil. OCOOEHHOCTH opraHuzanuu Teaomep npo3oduisl. [Ipodiema
koH1eBoil Henoperumkanuu JHK. I'mnoreza o ponm koHueBod Hemopemnukauuu JIHK B
IpoLecce CTapeHusi opraHu3Ma. Tenomepasza: cTpoeHue, (QYHKIMH, MEXaHU3M JEeHCTBUA.
AnbTepHaTUBHbBIE MEXaHU3MbI BOCCTaHOBIIEHUS TenomepHoit JJTHK.

Tema 7. Cnenmanu3npoBaHHBIE XPOMOCOMBI.

[Tonurenusie xpomocoMsl (I1X). Uctopus nzydenus [1X u ux oOmias xapakTepuCcTHKa.
Pacnipoctpanenne I[1X B mpupone, ux ponb. Ocobennoctu permmkanuu JJHK u kmerounoro
[UKIa B TONUTeHHBIX KieTkax. Mopdomorus [IX. Tumbl momurenuu. ducku I1X u orenka
yucna reHoB. [lydpsr I1X. Xumusm nypunra. Mexaucku IIX. Ilomutennass xpomocoma Kak
MoJieNlb MHTep(a3HOH. 3HaYeHHE MOJIMTEHHBIX XPOMOCOM B HCCIICAOBAHUSX OpPTraHU3alMd U
(GYHKIIMOHUPOBAHUS XPOMOCOM.

Xpomocombl Tuna jamrnoBeix merok (JIII). Pacmpoctpanenne xpomocom tuma JILLI.
Mertoap! monyuenust npenaparoB xpomocom Ttumna JIII. Ctpykrypa JIII B oonmrax amduduii.
Mopdonorust 6okoBbix nerenb. PopmupoBanue xpomocoMm tuma JIII, X XUMUYECKU COCTaB.
Crnemuduka pyaknunonuposanus JIIL. Xpomocomsr Tuna JIII B ciepmarornurax Drosophila, ux



CTpYKTypa U ¢yHKUMOHHpOBaHHE. Xpomocombl Tuma JIIII y npyrux opraHu3moB. 3HadyeHUE
xpomocom tuna JILI.

Tewma 8. I3MeHUYHBOCTH XPOMOCOMHOT'O Habopa.

JloGaBounbie, wiu B-xpomocombl. OTinuusi 100aBOYHBIX XPOMOCOM OT XPOMOCOM
OCHOBHOTO HaOopa. Yucno, hopma u pazmepsl B-xpomocom. [ToBenenne B-xpomocom B MuTo3€
1 Meio3e. MexaHu3Mbl 3JIMMHUHALIMM U aKKyMyJsinuu B-xpomocom. Bnusnaue B-xpomocom Ha
pa3Butue opranusma. [Ipoucxoxxaenue u nytu 3Bosonnu B-xpomocom.

3anporpaMMHUpPOBAHHBIE IEPECTPOMKH XPOMOCOM B OHTOreHe3e. JIMMUHYLMS XpoMaTHHA
B oHTOreHeze Hematoj (Parascaris univalens, Ascaris suum u ap.). JuMUHYIHsS XpoMaTHHA Y
HUKJIONOB. Pa3BuTHEe MakpoHyKieyca y OpIOXOPECHUYHBIX HHPY30pHil. DINUMHUHALUSA XPOMOCOM
y JBYKPBUIBIX HaceKOMbIX. buonornueckoe 3HaueHHE AMMMHYLMM XpPOMaTHHA M 3JIMMHMHALUU
XPOMOCOM.

Tema 9. IlutoreHeTrka U OMOXUMHS MEiio3a.

Meiio3 u ero Omonormueckoe 3HaueHue. Tumbl Meio3a. XapaKTepUCTHKAa OCHOBHBIX
cTaiuil Melo3a. YibTpacTpykTypa XpomMocoM B Meio3e. COBpeMEHHbIE NPEJCTABIECHUS O
KOHBIOTAlUM XpoMocoM B Meio3e. CunantonemanbHblii komiuieke (CK): ymbrpacTpykTypa,
¢ynkuuu, ¢opmupoBanne u ucuesHoBenne. CK mpum axmasmarmueckom wmeiioze. CK-
KapUOTUIIMPOBAHUE.

I'enernueckass  pexomOuMHauusg  (KpoccuHrosep).  OCHOBHBIE  3aKOHOMEPHOCTHU
MEHOTUYECKOTO KpOCCUHroBepa. (OCHOBHBIE THIIOTE3bl O MEXaHHU3ME KpPOCCHUHIOBEpA.
PexomOuHnanonnple y3enku. @DakTopbl, BIMAIOIIMNE HAa KPOCCHUHIOBEpP: TI'€HETHYECKUE,
Oouonoruueckue, abuotuueckue. KpoccMHroBep B OTCYTCTBUM CHHANTOHEMHOT'O KOMILIEKCA.
MHBepTHpOBaHHBIN MEN03. [ 'eHeTHUeCKast peryisinus Meiosa.

b1./1B.08.02.08 Bboubmoil npakTukyM (TreHeTHKAa, KJIETOYHAS W CHHTETHYeCKasi
O0moJ10THA)

OneKTUBHAs AUCLUILINHA.
CemecTp 7, 3a4eT C OLIEHKOH, ceMecTp 8§, 3K3aMeH.
SI3BIK peanuzanuu — pyCcCKuu.
OO01mmas TpyI0eMKOCTh TUCIUTUTHHEI cocTaBisieT 11 3.e., 396 yacoB, U3 KOTOPBIX
— nabopaTtopHble paboThl: 324 .
TemaTruueckui nJian:
Monynb «Lluronorndyeckuit pasjen 60IbIIOr0 NPaKTUKYMay
. MeTopl TPUTrOTOBIEHUS MaTepuala /i LUTOJIOTUYECKUX UCCIIeI0BaHUI.
. Meronbl pukcaruy HUTOIOTMYECKHX MaTepHaIoOB.
. MeTopl TPUroTOBIEHHUS BPEMEHHBIX IIPenapaToB (XpoOMOCOM, MUTO3a, MEH03a).
. Meronbl pyTHHHOM U AU} depeHInanbHON OKPacKH.
. MeTop1 KapuOTUITHPOBAHHUS.
. MeTopl XMMHUYECKOT0 MyTareHesa.
. MeTos1 paboTh € KyJIbTypaMu KJIETOK U TKaHEH.
. MeToapl perucTpanny 1 J0KyMEHTUPOBAHUS PE3yJIbTaTOB [IUTOJIOTMYECKOIO aHAJIN3A.
Monynb «"eHeTnueckuii pa3zen 60IbIIOr0 IPAKTUKYMa
1. Cocras IILIP-cmecH, cBOMCTBA KaX/10r0 KOMIIOHEHTA CMECH M BIUSHUE COOTHOILIECHUS
ATUX KOMIOHEHTOB Ha pe3yabtat [I1P.
2. MonekynsapHoe KIoHHpoBaHue reHa. Crune-0enas cenexuusi.
3. Jlokanm3amusi reHa MeTo10M (DIIFOOPECIIEHTHOH 1n Situ THOpUAM3aIUH.
4. CKpyUHHUHT OMOIMOTEKU C TIOMOIIBIO T0T-0J0T THOPUIN3ALINY.
5. AHanmu3 sKkcnpeccuy reHoB ¢ nomouleko [P B pealbHOM BpeMeHH.
6. Pazpabotka I[1LIP nuarHocTuky 0 JHOHYKJICOTUAHBIX 3aMeH MeTojoM KASP.
7. AHamM3 W3MEHUYMBOCTH TPEXMEPHOH CTPYKTYpPhl OEIKOB B 3aBUCHUMOCTH OT
M3MEHUYMBOCTH HYKJIEOTHA0B KOAUPYIOIIEH YaCTH FE€HOB.
8. BripaBHuBanue nocnenoparenbHocTed JIHK ¢ niensro norcka BapuaHTOB.

O JIN DN W~



Monaynbs «MUKpOOHOIOTHYECKUH pa3iest O0NBIIOr0 MPAaKTUKyMay

1. Meronsl moceBa Ha TBEpAble DJIEKTUBHBIE Cpelbl. YUYeT YHCIEHHOCTU
MHUKpoopranuzMoB Meto oM Koxa. Cratuctuueckast 0opaboTka pe3yabTaToB.

2. Merox mnpsMoro yuera 4YHMCICHHOCTH MHUKPOOPTaHHM3MOB B Kamepe [opsesa.
Craructudeckast 00paboTKa pe3ylibTaToB.

3. Uccnenoanune Mopdosoruu OakTepuil npu MHKpocKonmupoBaHuu. [Ipurorosiienue
IpenapaToB XKHUBBIX MUKPOOPTAaHU3MOB ISl CBETOBOTO MUKPOCKOITUPOBaHUA. METOIbI OKPACKU
no ['pamy, okpacka >KT'yTUKOB U T.JI.

4. UccnenoBanre MOphOIOTHH MUKPOCKOITMYECKIX TPHOOB MPH MUKPOCKOITUPOBAHHU.

5. UccnenoBanue Mopdonoruu MUKPOCKOTTHYECKUX BOJIOpOCIIEi npu
MHUKPOCKOTIMPOBAHUH.

6. [IpuroroBineHne MUTATENBHBIX cpel. MeTonbl crepuiau3anun. Pacuer morpedHOCTEH
MHUKPOOPTaHU3MOB B MUTATEIBHBIX CYOCTPATOB METOJAOM MAaTeMAaTHYECKOI'O MOJIEIUPOBAHUS C
MCIOJIb30BaHUEM OHOMOJIS.

7. Poct MUKpOOpraHM3MOB Ha IUIOTHBIX MUTATEIBHBIX cpenax. Onucanue MopQoIorHu
KOJIOHHH.

8. Poct MHKpOOpraHM3MOB Ha KHMIKHX NHTATeNbHBIX cpepax. OmmcaHue xapakrepa
pocrta. YienpHas CKOPOCTbh pOCTa, MEpHoJ] yaBoeHHs. HaxoxaeHue mapameTpoB TNTyOHHHOTO
KyJbTUBUPOBAHUSA 11O SKCIICPUMEHTATBHBIM JTAaHHBIM.

9. 3aBuUCHUMOCTH YAENBHOM CKOPOCTH pOCTa OT KOHIICHTPAIMH JIMMUTUPYIOLIETO
cyoctpara. DxoHoMuYeckuit kodppument. TpaTel Ha nogaepkanue. HaxoxneHne mapamMeTrpoB
3aBHCHUMOCTH CKOPOCTH POCTa OT KOHIEHTPALMU JTUMUTHPYIOIIETO cyOcTpara, SKOHOMHUYECKOTO
K03 uIeHTa U TpaT Ha MOAJIEPKAHUE HA OCHOBE SKCIIEPUMEHTALHBIX TAaHHBIX.

10. OcHOBBI TOYBEHHON MHKpoOHOioruu. OmnpeneneHne akTyalbHON aKTUBHOCTHU
azoTobakTepa 1o meroay Bunorpazackoro.

11. OcHoBbI caHuTapHOM MHKpoOuosoruu. CaHUTapHO-TIOKa3aTedbHas MHUKpOQIIopa.
Omnpeznenenne KOJIU-TUTPA U KOJTU-WHAECKCA TPEXITAITHBIM OPOIUIBLHBIM METOIOM.

b1./1B.08.03.01 AHaToMHs HACEKOMBIX

DneKTUBHas AUCLHUILINHA.

CemecTp 5, 3auer.

S3BIK peanu3anuy — pyCCKUi.

OOw1ast TpPyA0EMKOCTh AUCLUIIUHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— exnud: 16 u.;

— ceMUHapcKue 3aHsaTus: 16 4.

TemaTnuyeckuil nj1an:

Tema 1. Benenue. Onutenuii 0ecrio3BOHOYHBIX. OHOCIOWHBIM MepLATEeNbHBIA SMHUTE-
JUH, HU3IMUX OECrO3BOHOYHBIX. JKTYTUKOBBIA U PECHUYHBIN IMUTEIMH HU3IIUX MHOTOKJIETOY-
HBIX U 4epBeil. OObIKHOBEHHBIHN »nuTenuid. [Torpy:x€HHBIN SNUTENHNHA, CHHIMTHANBHBIA 3IUTe-
T, KaKk mpuMepbl MOIU(UIKMPOBAHHOTO AnuTenus yepBed. [IoKpoBbI IETOMUYECKUX KUBOT-
HBIX: YJICHUCTOHOTUX, MOJUIFOCKOB, UTJIOKOKHUX.

Tema 2. Mbimeunsle cucreMbl. COKpaTUTENbHBIE 3JEMEHTHI NPOCTEHIINX M HHU3MINX
MHOTOKJIETOYHBIX.  ONHUTEIUAIBbHO-MBIIIEYHBIE  CUCTEMBI  KHMIIEYHOINOJIOCTHBIX.  KoHO-
MBIILIEYHBIE CUCTEMBI IJIOCKUX, KPYTJIBIX U KOJbUATHIX uyepBel. PacnpocTpanenue u ocobeHHO-
CTH MYCKYJATYyphl B JIpyI'MX THUMax Oecro3BOHOYHBIX. CBOeoOpasue JOKAaIM30BAHHOW MBbIIIEY-
HOM CHCTEMBI YIEHUCTOHOrMX. CMEmaHHbIA THUI MYCKYJaTypbl Y MOJUTIOCKOB. MyckynaTypa
UTJIOKOXKUX.

Tema 3. Onopuble oOpa3zoBanus U ckener. OCOOEHHOCTH CTPOEHHS CKEJIETOB MpPOCTEN-
LIMX: CAPKOAOBBIX, )KI'YTUKOHOCLIEB, PAIUOISPUM U COTHEYHUKOB. PactipocTpanenue opranude-
CKHX CKEJIETOB COCTOSIINX U3 XUTUHA, KIETYaTKU, COCIUHUTENBHON TKaHU CPEIU MHOTOKJIETOY-
HBIX 0eCr03BOHOYHBIX. MHUHEpalbHble HEOPraHMYECKHE CKENEThl U3 KPEeMHHUs, U3 IeJIECTUHA U
yriekucaoro kauelus. VX pacnpocTpaHeHne cpeiu BBICIINX Oecro3BOHOYHBIX. OCOOCHHOCTH



CTPOEHMS CKEJIETa HU3LIMX MHOTOKJIETOYHBIX U IBYCIOWHBIX. CKEIeT uepBel: IIIOCKUX, KPYT-
JBIX U KONb4YaThIX. OIOPHBIE U 3alUTHBIE CKEJIEThl MIIAHOK, IUIEYEHOTUX, MOJUIFOCKOB, YWICHHU-
CTOHOTHMX U UITIOKOXHX.

Tema 4. [IumeBapurenbHble cucteMsl. [IneBapuTenbHas cuctemMa ryooK ¥ KUIIEYHOIO-
JIOCTHBIX. OBOJIIOLIMOHHBIE M3MEHEHUS NUILEBAPUTEIBHOM CHUCTEMBl y KHUIIEYHOIIOJIOCTHBIX.
[TumeBapuTesbHble CUCTEMBI CBOOOAHOXKUBYILUX IUIOCKUX Y€pBEH, LIECTO, TPEMaTo/1, MOHOIe-
Heil. [losiBienue mosHoro kumedHuka. Moaudukanus KUIIEYHUKA Y MEPBUYHOMOIOCTHBIX U
BTOPUYHOIIOJIOCTHBIX 4YepBell. [IumeBapurenpHas CUCTEMAa MOJUIIOCKOB, INICYEHOTHX, UIJIOKO-
#uX. OcOOEHHOCTH MUIIEBAPUTEIBHON CUCTEMBI YIEHUCTOHOTUX.

Tema 5./IpixaTenbHble CUCTEMBI. [IpIxaTelbHbIE CUCTEMbI BOJHBIX O0E€CIIO3BOHOYHBIX. M3-
MEHEHME JIbIXaHUs y CyXOIYTHBIX )KMBOTHBIX. JIErouHoe u TpaxelHoe JIbIXaHue.

Tema 6.KpoBenocHsle cuctembl. KpoBeHOCHBIE CUCTEMBI 0€3 LIEHTPAIBHOIO IYJIbCHUPY-
omero oprada. HezaMkHyTble M 3aMKHYTBIE KPOBEHOCHBIE CUCTEMBI C LIEHTPAJIBHBIM I1YJbCH-
PYIOLLIUM OpPI'aHOM.

Tema 7. BelaenutenbHbple CUCTEMBI. BblielleHHE y IPOCTEHININX M HU3IIUX MHOTOKJIE-
TOYHBIX. [IpocTelime BbIIETUTENBHBIE CUCTEMBI INIOCKUX M KPYIJIBIX YepBel. BrlienurenpHble
CUCTEMBI 1IEJIOMUYECKUX KUBOTHBIX.

Tema 8. Tunbl HepBHON cucteMbl. HepBHBIE C€TH KMIIEYHOINOJOCTHBIX. TE€HIEHUUU B
CTpOCHUU U (DYHKIIMOHMPOBAHWSI HEpBHOW ceTh. HampaBiieHne n3MeHEHH [EHTPAIbHOW HEepB-
HOW CHCTEMBI y UepBeii; OpTOroHaiabHas U OpIOLIHAs HEpBHAs Lenouyka. Moandukanus HepBHOU
CUCTEMBI B IIpeJeNIax TUIA WIEHUCTOHOrUX. HepBHBIE cCTEMBI LIEIIOMUYECKUX BTOPUYHOPOTHIX
0€eCI103BOHOYHBIX.

Tema 9.0prans! uyBcTB. OIHOKJIETOUHBIE OCs3aTeNbHbIE anmnaparsl. X pacnosnoxxenue u
CTpoeHHe. MHOIOKJIETOUHBIE OCA3aTEIbHbIE alllapaTsl, PaCOI0KEHUE U CTPOCHUE Y BBICIIUX U
HU3LUX 0ecro3BOHOUHBIX. Opranbl 0OOHSHHUS BOJHBIX M CYXOMYTHBIX O0ecrio3BOHOUYHBIX. Opra-
HBl 3pEHMS B PA3JIMYHBIX I'PYIMIAX >KUBOTHBIX BOAHBIX M CYXONYTHBbIX. Opranbl paBHOBECHS U
MeXaHOpeLenys 0eCr03BOHOYHBIX.

b1./1B.08.03.02 O0masi 3HTOMOJI0THS

ONeKTUBHAS TUCIHIIINHA.

CemecTtp 5, sK3aMmeH.

SI3BIK peanuzanuu — pyCCKUi.

OO61as TpyA0eMKOCTh IUCHHUIUIHHBI cOcTaBiseT 3 3.€., 108 uacoB, U3 KOTOPBIX

— exnud: 16 u.;

— CeMHMHApCKUe 3aHsATus: 26 u.

TeMaTHYeCKHH NJIaH:

Tema 1. Beenenue

MecTo 1 posb SHTOMOJIOTHH B CHCTEME OMOJIOTHUECKUX AUCIUIUIHH. VicTopus pa3BUTH
sHTOMOJIOTHH (B MUpe, B Poccuu, B TT'Y). DHTOMOMNIOTHS Kak HayKa.

Tema 2. DBOJIIOUOHHOE PAa3BUTHE HACEKOMBIX.

Ocobennoct  MOpPOPHU3NOTOTUIECKONW  DBONIOIUM  HACEKOMBIX. Tarmarusaius
HACEKOMBIX — CTAaHOBJIEHHE TOJOBHOTO, TPYIHOTO, OPIONIHOTO OTJEJOB, CIEIHATU3AIUSI U
g depeHmanus KOHEYHOCTEH.

Tewma 3. 'onoBa u ee npuaTku.

CerMeHTapHBIi COCTaB TOJIOBBI HACEKOMBIX — oOmas cxemMa Hu OCOOEHHOCTHU
cerMeHTanuu. [IpoucxoxneHue TOJOBHOW Kamcyibl. BHYTpeHHUI CKeJeT TOJOBBI U €ro
3HaueHHE. AHTEHHBI, paCUWIEHEHHOCTb, TUIbL. CTpOEHHE POTOBOTO anmnapara, IpOUCXO0XKJIEHUE U
(GyHKIMOHATBHBIE W3MEHEHHS POTOBOTO ammapara TMpd T[HTAHAW PA3JIMYHON  THIIEH.
['unodapuHkc U ero mpoucxoxaeHue. CHelMaTu3UpPOBAHHBIE TUIBI POTOBBIX aNMapaToB —
COCYIIHMH, KOJIOIIE-COCYIIUM, TMKYIIUN, UX TTPOUCXOKICHUE U IBOIOLIUS.

Tema 4. I'pyab u ee npuIaTKy.



CerMeHTanust TpPYAHOTO OTAENa W COWICHEHHE CETMEHTOB TpyAd B CBA3U C
JIOKOMOTOpHOM (QyHKuMelH rpyau. KoHeuHOCTH, CTpOeHHE, OCHOBHOI MEXaHH3M JABM)KCHUS,
cnenuanu3zamus W guddepeHnuanus KOHEYHOCTeW y  WIEHUCTOHOTHMX. Kpbuio, ero
npoucxoxjaenue, Mmopdoinorus, sBoonus. [Toner Hacekombix. Teopus MPOUCXOXKICHHUS MOJIETA.
[TpuHIMI qunTepusanuu.

Tema 5. bprontHoit oTaen.

Cermenranus Opromika, MOp(OJIOTHIECKHE OCOOEHHOCTH CErMEHTOB, MPUIATKH OPIOIIKA.
OcoOenHoctu cTpoeHus M MoauduKkanus OpIOIIHBIX KOHEYHOCTEH. MyKCKHE U KEHCKue
TE€HUTAIbHBIE CTPYKTYPhI KaK MEXaHU3M CUCTEMATHKH.

Tema 6. OcHOBBI KJ1acCU(DHUKAIIUNA HACEKOMBIX.

O0630p pa3nuuHbIX cucteM Kiaccuukannu Hacekombix (@. Bbpayspa, A. Nanmmmpiia,
A.B. MapteinoBa, b.b. Ponennopda, b.H. [lIanBuua, I'.5l. beiti-buenko). ITonoxenus knacca B
cucteme Tuna UYNEHUCTOHOTHE, COBPEMEHHAs Kiaccu(uKanus HaceKoMbix. O030p OTpsIoB
KJlacCa HAaCEeKOMBIX (CHCTeMaTHKa, paclpoCTpaHeHHe, OHOJOTHYeCKHe OCOOCHHOCTH,
TEOPETHUECKOE U MPAKTUUECKOE 3HAUCHUE CUCTEeMATHUUYECKUX TPYIII U OTACIbHBIX BUIOB).

Tema 7. 3oonoruueckas HOMEHKIATypa.

OcCHOBHBIE TIOJIOKEHUSI KOJIEKCa 300JIOTMYECKOM HOMEHKJIATYphl, HEOOXOIUMBIE MIJIs
paboThl HA MEPBBIX ATANax U3Y4YeHHUs HACEKOMBIX.

b1./1B.08.03.03 MeanuuHckas apaxHO3HTOMOJIOTHS

DneKTUBHAs AUCHUILTNHA.

Cemectp 6, 5K3aMeEH.

SI3bIK peanu3anuu — pyCCKUM.

OO01mmas Tpy10eMKOCTh TUCIUTUIHNHBI cocTaBiseT 3 3.e., 108 yacoB, U3 KOTOPBIX

— gexuuu: 18 u.;

— cemuHapckue 3ausaTus: 20 u.

TemaTuueckui nJian:

Tema 1. Beenenue

IIpenmer, MmeToabpl M 3aJaydl MEIUIIMHCKON apaxHO3HTOMOJIOTMH. Bxmang pycckux
YUEHBIX B pa3BUTHE MEAMIMHCKOW sHTOMOJOrHH. COBpEeMEHHOE pa3BUTHE MEIUIIMHCKOM
HHTOMOJIOTMH, OCHOBHBIE, TIPOOIEMBI.

Tema 2. OCHOBHBIC TTOHATHUS ¥ IPUHIIUAIIBI MEAUIIUTHCKOW YHTOMOJIOTHH. XapaKTePUCTHKA
CHoco0OB Mapa3UTHPOBAHUS UWIEHUCTOHOIMX Ha 4YeJOBEeKe M KMBOTHBIX. CrocoObl mepeHoca
BO30ynuTenell Oosie3HeW wieHMCTOHOrMMHU. TpaHcdaszHas M TpaHCOBapuajbHas Iepenaya
BO30y/AuTENIeH B MOMYJSAIUN WIEHUCTOHOTUX. TpaHcMuccuBHas nepenada 6osne3nu. [lpuponnas
04aroBOCTh Oose3Hel. Pob axonorudeckux pakTopoB B paclipoCTpaHEHUH OO0JIE3HEH.

Tema 3. KpoBococymue komapbl. OCOOEHHOCTH CTPOCHMS, pa3BUTHUS, MUTaHUA U
pa3sMHOXKeHHs kKoMmapoB poaa Anopheles. ['eorpaduueckoe u manamadTHOE pacpocTpaHEHUE
OCHOBHBIX BHJIOB MIEPEHOCUMKOB Masisipuu B Poccun. OcoGeHHOCTH MOP(}OJIOTUH M SKOJIOTHU He
MassipuitHeIx koMapoB poaoB Culex, Culiseta, Coquillettidia u TpuGsr Aedes,. OcHOBHBIE BHIBI
HE MAIAPUMHBIX KOMapoB IEPEHOCUMKOB BO3OYAMTENEH SMOHCKOro HHIE(dannuTa, XKeaTon
TuXopaaku, Tuxopaaku Jlenre u sHiedaroMuenuToB omanaei u 1.1, X pacrnpocTpaHeHne Ha
tepputopun PO u conpenenbHbIX cTpaH, JaHmadTHas TPHYPOUEHHOCTb.

Tema 4. Mockutbl. OCOOEHHOCTHM BHENIHETO CTPOCHHUS MOCKUTOB HUX D3KOJOTHUS
reorpapuueckoe pacupocTpaHeHue, MUTaHue u pa3MHOokeHue. OCHOBHBIE BU/IbI, yYacCTBYIOIINE
B nepeHoce juxopaaku [lanaraun, neiinimanno3oB. Pacpoctpanenue 3tux 3aboneBanuii B CHI'
U METOJIbI OOPHOBI € UX MEPEHOCUNKAMHU — MOCKUTAMH.

Tema 5. Momku. CuctemaTruka MOIIEK UX BHJI0BO€ MHOI00Opasue, CTpOeHUE, IKOJIOTHS,
pa3BUTHE U pacnpocTpaHeHHe. MeIuIMHCKOe W BeTepuHapHoe 3HayeHue MoueK. OCHOBHBIE
BU/Ibl, YYACTBYIOIINE B PACIIPOCTPAaHEHUH OOJIE3HEH.

Tema 6. Mokpensl. Mopdonorus, 0CoOEHHOCTH OHONOTHH U PACHPOCTPaHEHUE
MOKpenoB. VX MeauIHCcKoe U BeTepuHapHOE 3HaYCHHUE.



Tema 7. Hacrosimune Mmyxu. OCHOBHBIE BHJIbI CHHAHTPOIIHBIX MYX, HUX CTpPOCHHE,
Ouosorus u skonorus. Pons MyX B pacnpocTpaHeHHH MHGEKINOHHBIX 3a00aeBaHuil. OCHOBHbIE
00J1€3HH, B pacCIpOCTPAHEHNUHU KOTOPBIX YYaCTBYIOT CUHAHTPOIHbIE MyxH. bopsba ¢ Myxamu.

Tema 8. Mscuble u nananbHble Myxu. OCOOEHHOCTH MX pa3MHOXKEHHs. BUIbI MICHBIX
MyX, BBI3BIBAIOIIMX MHa3bl YEJIOBEKA U KUBOTHBIX, YYaCTBYIOIME B IEPEHOCE BO3OyAMTENEH
Oose3Hel W SHAOMAPA3UTOB YEIOBEKa M KUBOTHBIX. BonbhaproBa Myxa M ee 3HAUE€HHE Kak
HauOoJee ONaCHOIO BUJA U3 MSCHBIX MYX.

Tema 9. OBoga. Bremnsss mopdosorusi, OCOOCHHOCTH OWOJOTHUM W TOBEICHHS
UMaruHaapHOU ctaguu. PazMHoxeHre 0BOJOB. OCOOCHHOCTH PAa3BUTHUS HKETYAOUYHBIX, KOKHBIX
U TIOJIOCTHBIX OBOJIOB. BpesioHOCHOE 3HaueHne 0BO/IOB, UX paclpocTpaHeHne u 60phda ¢ HUMH.

Tema 10. Crnenau. OcoOeHHOCTH MOPQOJIOTUN U IKOJIOTHUHU ClienHed. PazMHoxeHue u
pacnpoctpaHeHre. MeaUIIMHCKOE 3HaYEHHE.

Tema 11. Myxu kpoBocockH. OCOOEHHOCTH CTpPOCHHUs, OWOJIIOTHH KpPOBOCOCOK,
NapasuTHPYIOMIUX Ha JOMAIIHUX >KMBOTHBIX M HAMaJalolMX Ha 4YeloBeKa. MeIuIUHCKOoe
3HauY€HUE KPOBOCOCOK.

Tema 12. brnoxu. Oco6eHHOCTH CTpOeHUH U 3KoIoTUs 0510X. CriocoObl MapasuTUPOBAHUS
U3BECTHBIE cpean 00X. 3HaueHue 00X B AMHUAEMHOIOTUU YYMBI, KPBICHHOTO CBHITHOTO TH(A.
Mepsb1 60pbOBI ¢ 6J10XaMU U TPUHLIKIT TPOTUBOYYMHBIX MEPOTIPUSATHI IPOBOJUMBIX B CTPaHE.

Tema 13. Brmm. Ctpoenue u Ouosiorus Biiei. Posb BIieil B SMTUAEMHOIOTHE CHIITHOTO U
BO3BpaTHOro THda, crocoObl nepeaadn Bo30yauTenell 3Tux 3a00IeBaHMi OT BIIEH K YEIIOBEKY.
BnusiHue Biieil Ha COCTOSIHME U€I0BEKa U )KUBOTHBIX B pe3yJIbTaTe UX Mapa3uTHpoBaHus. Mepbl
O0pBOBI CO BIIAMH YEJIOBEKA U JJOMALTHUX KUBOTHBIX.

Tema 14. Knonsl. [locTenbHbli Ki10on, €ro OMOJIOTUS U CTPOECHHE. 3HAaYEHHE KIIOIOB Kak
SKTONAPa3UTOB YENOBEKa U JOMAIIHHUX >KHUBOTHBIX. MEIUIIMHCKOE M BETEPUHAPHOE 3HAUCHHE
KJ0omoB. bopr0a ¢ Kionamu.

Tema 15. Tapakansl. Ctpoenue, ocoOeHHOCTH Ouosoruu. OCHOBHbBIE BUAbI CHHAHTPOIIHI,
UX pacnpocTpaHeHue. MeauiHcKoe 3HauyeHne TapakaHoB. bops0a ¢ TapakaHaMu.

Tema 16. Axapudopmubie kiemu. Mopdonaoruueckue 0coOeHHOCTH akapu(OpMHBIX
Kienieil. buonoruss m pacrnpocTpaHeHne akapu(POPMHBIX KICIIeH, UMEIOIUX MEIUITTHCKOE
3HayeHue. Kiemu yecoTouHble, 3y HH, KoXKeelbl. YTrpullbl. 3a00JIeBaHUs BBI3bIBAEMbIE ITUMHU
KiemamMu. Mepu npounakTuKu U 60pr0a ¢ KIemaMH.

Tema 17. T'amazoBble kiemu. Mopdosnoruss u OHONOTHS TamMa3oBbIX Kiemei, ux
AMUJEMHUOJIOTHYECKOE 3HAUCHHUE, U MEPBI OOPHOBI.

Tema 18. Apracosbie kiemu. OcoGeHHOCTH cTpoeHHsl U Ouosioruu. PacnpocrpaHeHue.
OcoOenHocTy napa3suTHpoBaHus. MeauiuHckoe 3HaueHne. Mepbl 60pbObI ¢ KIIEHIaMH.

Tema 19. Hxcomosbie kiemu. CrpoeHue, OUONOTHS U pacnpocTpaHeHue. Bumbl
MKCOJIOBBIX KJIEHIEH, Y4acTBYIOUIMX B pacHpOCTpaHEHHWH HambOosee OmacHbIX 3a0o0JeBaHUIl
4eJoBEeKa W JOMAIIHUX JKUBOTHBIX. JlaHamadTHo-reorpaduyeckas MpuypoueHHOCTh KJIElIei.
OcoOeHHOCTH 3MHUIEMUOJIOTHH 3a00JIeBaHU MepenaBaeMbIx KiemaMu. Opranu3anust 00pbObI ¢
MKCOAOBBIMU Kilemamu B Poccun.

Tema 20. OCHOBHBIE METOJIbI OMPEACIICHUS YUCIECHHOCTH MOMYJISANN YWICHUCTOHOTHX —
NEPEHOCYUKOB 3a00JI€BaHUM, U SKTONAPa3UTOB, CIIOCOOBI YIPABJICHUS YUCIEHHOCTHIO0. MeTo bl
ydyera YHUCJIEHHOCTH KpPOBOCOCYIIMX JABYKPBUIBIX, CHHAHTPOIHBIX MyX U OSKTONApa3uTOB.
OCHOBHBIE IPUEMBI 3aIIUTHI YeJIOBEKA U KUBOTHBIX OT YWIEHUCTOHOTHX IEPEHOCUUKOB O0Je3Hel
U DKTOIMapa3uToB. XMMHUYECKHE BELIECTBA OTIYTHMBAIOLIErO JEUCTBUS HKOJIOTMYECKUE METOIbI
3alIUTHI OT KPOBOCOCYIIIUX WIEHUCTOHOTMX. XMMUYECKHE BELIeCTBA UCTPEOIIAIONIETo IeiCTBUS,
IpUMeHsieMble B OOpbO€ ¢ WICHHCTOHOTMMH. buHojmormdyeckue MeToAbl CHHXKEHHS HX
YHCJIEHHOCTH.

b1./1B.08.03.04 OcHOBBI COIMOOMOJIOTHH

3JIGKTI/IBH3_$I JOUCLUIIIINHA.
Cemectp 7, 3a4eT.



SI3BIK peanuzanuu — pyCCKuu.

OO0wiast TpPyA0EMKOCTh AUCLUILIMHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— nexnud: 16 u.;

— CEMHMHApPCKHE 3aHsTus: 18 4.

TemaTnyeckuii njan:

Tema 1. BBEJIEHUE. IIpenmer uccrnenoBanus B COMOONOIOTHH, TTPUHITUIIBI U METO/IBI
u3zydyeHud. CBs3b C JpYyruMU Hay4YHbIMHU HampaBieHUsAMH. KpaTkuil ucropuyeckuil 3KCKypc B
U3ydyeHHE OTOJIOTUH, COLMAIBbHOTO oOpa3a KU3HU JKUBOTHBIX  Pa3HbIX  TAaKCOHOB.
@yHIaMEHTaIbHOE U MIPUKJIATHOE 3HAYCHUE UCCIIEIOBAaHUS OMOCOLMAIIBHOCTH U MTOBEICHHS.

Tema 2. OCHOBHLIE [IIPUHIMIIBI ®OPMHWPOBAHUA COLMAJIBHBIX
CTPYKTYP B MUPE XMBOTHBIX. PenponykTuBHBIE OTHOIIEHHS 0co0ell Kak (akTop
BHYTPUBMJIOBOM MHTErpanuu. MHOroodpasue pernpoayKTUBHBIX CTPATErdil B KMBOTHOM MUpE:
OPOMHUCKYUTETY,  TOJUTUHHS,  HOJMaHApus,  MoHoramus.  IIpobmembl  3BOMIOLUU
PENPOAYKTUBHBIX CTPATETUI.

Tema 3. TeppuropuanbHOoe TMOBEIEHHE B COOOIIECTBaX >KUBOTHBIX. Kareropun
"tepputopus” u "yuactok obOurtanusa". CneunduuHbie u HecrneuupUyHbIE PYHKIHH
TeppuTOpUaNbHOCTH. ['oMeocTaTnyeckue GyHKIIMN TEPPUTOPUATBHOCTH.

Tema 4. IlpuHUMI JOMHUHUPOBaHHS — CONOJUUHEHMS, UX pPOJIb B (OPMHPOBAHUU
colMyMma y oOLIECTBEHHBIX HACEKOMBIX: PAaHTOBasi UEpapXusl U €€ JIMHEHHOCTh Ha IIPUMEpE OC —
HOJHUCT. PenpoyKTUBHBIM KOHTPOJIb y OC, Im4es, MypaBbeB. OCOOEHHOCTH pPEenpoayKTUBHOIO
KOHTPOJIS Y TepMHUTOB. PamxupoBanue oco0eil B yCTOHUMBBIX Tpynnax. Pojab HU3KO paHTOBBIX
oco0ell B COXpaHEHUU CyOOpIMHALIMYU B COLIMYME [T0O3BOHOYHBIX.

Tema 5. HM3MEHYMBOCTH MEXK NEPCOHAIBHBIX B3aMMOOTHOIICHUN KakK IOJBHKHBIN
KOMIIDOMUCC SBJICHUH KOHKYpPEHIIMM U coapyxkectBa. Kactel u pasgeneHue Tpyna B
coobmiecTBax HaceKOMbIX. KacToBbIi qTUMOp(H3M 1 IPUUYMHBI €T0 BOZHUKHOBEHHUA. Bo3pacTHas,
(GyHKLIMOHANbHAS ~CIEMUaNu3alsl IUIOJOBUTOM KacTbl y TEPMHUTOB, OC M IIMeJNeH.
BuyrpukacroBoe  pasgenenue  Tpyaa.  CoumanbHbeld  nmonmumopdusMm.  [ommdTusm:
MOp(OJIOrHUECKUil, BO3PAaCTHOM, MpeanodyreHuil. DyHKIUOHANbHbIE TPYIIbl M HEpapXus
noBeneHyeckux nosed. KIIJI B neATenbHOCTH (QYHKIMOHANBHBIX TPYyNN OOIIECTBEHHBIX
HACEKOMBIX. DPrOHOMHUKA B COIIMOOMOIOTUH HACEKOMBIX.

Tema 6. Jlerepmunanus kacT. VmaruHanbpHas AeTepMUHAIMS KAacT Y NPUMUTHBHBIX
JYCOLMANIbHBIX HACEKOMBIX, JUYMHOYHAs Wi Tpopudeckas aerepMmuHanusg. CouuanbHas
perysiuys IIOAOBUTOCTH Y LAPUIL — LIAPCKOE YrHETeHHE. DMOpPHOHAIbHAs IeTepMUHALIMS KacCT.
['enetnueckas nerepMuHaLus KacT. Moaudukanus pa3BUTHS KacT y TEPMUTOB.

Tema 7. COLUAJIBHASA OPTAHU3BALIMA OBIIECTBEHHBIX HACEKOMBIX.
@opMbl COLMAIBHOW OpraHu3aliyd OOLIECTBEHHBIX MAayKOB M HAaceKoMbIX, OcobeHHOCTH
COLIMAIBHOW OPraHHU3aly OC — CTEHOTACTPUH M IYeJl — TAJIMKTOB — HAJIU4HME B UX CEMEHWCTBax
BCEX MepexoAHbiXx (opMm conuansHocTH. ColManbHas OpraHM3alvs HBOJIOIHMOHHO Ooee
IIPOJIBUHYTHIX IMOJUCTHHOBBIX OC M OC NOJIceMelicTBa BeCHHUHBI.

Tema 8. IlIMenu u UX ypOBEHb COLMAJIBHOW OpraHu3aluu. beskanble U METOHOCHBIE
myesnbl Kak OJHAa M3 BEpPUIMH 53BOJIIOIMHM COLHAJIBHOIO ITOBEAEHHUSA. OJYCOLMAIBHOCTh U
OTCYTCTBHE MEPEXOAHBIX (HOPM COLMAIBHOCTH y MYypaBbeB. VX colualibHOE MOBEIEHUE NpHU
3aKJIa/JKe THE3[da, €ro CTPOCHHMH, YXOJ€ 3a JKWIHMILEM M pacIiylofioM, 3aroTOBKE KOpMa.
[IpucnocoOneHnss K JKU3HM B COOOLIECTBE U BHEUIHUM YCIOBHAM, MHPMEKO(UTEHIL.
"XusotHoBoacTBo" u "PacrenueBonctso". Bo3moxHbie yTH GOPMUPOBAHUS COLIMATBHOCTU B
orpsine TepmutoB. OCOOEHHOCTH MHILEBOTO, CTPOUTEIBHOTO M PENPOIYKTUBHOTO TOBEICHUS
TEPMUTOB.

Tema 9. JIBa myTu 3BOMIOLMM OMOCOLMAIBLHOCTH Yy HacekoMblx mo E. Bumbscony:
CeMEeHHBIN U mapaconuabHbIA. OT OAMHOYHOTO 00pa3a KU3HU Yepe3 CyOCcOIruaaIbHOCTh Pa3HOU
CJI0’)KHOCTH K JYCOLMAJIBHOCTU U OT OJMHOYHOIO CYLIECTBOBAaHUS 4Y€pE3 KBAa3UCOLMAIBHOCTD,
KOMMYHAJIBHYIO CTaJUI0, CEMHCOLMAIBHOCTh, K MCTHHOM counuanbHOCTH. IlyTM K MCTHHHON



COLMAIBHOCTHU Y OOIIECTBEHHBIX HacCeKOMBIX. Teopuu "/[o6poBoabHOr0 00bequHeHus" 0ocodeit B
coobmiectBo ['. CrieHcepa. "Y ciioskHEHHUS poauTenbckoro noseaenus" 3. Pyoo u B.M. Bunepa.

Tema 10. TAKTHMYECKHUE IIPUEMbI PEAJIM3AIIMM COLIUMAJIBHOCTHN VY
XKMBOTHBIX. KommyHukanus. 3ByKoBasi KOMMYHHUKAIMsA. TaKTUIbHAS CBSI3b MPU Y3HABAHUHU

Ipyr apyra. Ee pacnipocTpaHEHHOCTh B COLIMAIbHOM IOBEIEHUU KUBOTHBIX. DEpOMOHBI,
penusepbl. npaiMepbl. ATTpakTaHThl. KOMIUIEKCHOCTh CHUTHAJIOB IIPU KOMMYHHKAIUU
JKUBOTHBIX.

Tema 11. Tpodomnakcuc u ero 3HaueHuE B (POPMHUPOBAHUU COLMATIHLHOTO TOBEICHUS
00IIeCTBEHHBIX HaceKOMBbIX. OOMEH NHILEH TMYMHOK B B3pOCIbIX Y oc. OOMeH KHUIKOH muiei
MEXy B3pOCIBIMA HaceKOMbIMU. OOIIecTBEeHHBIH Kenynok. Ero crpoenne u GyHKIUU:
NUTaHue, repenadya MHPOPMAlUU M CHU)KEHUE arpecCMBHOCTH pernunueHTa. CTepeoTUITHOCTh
MoBe/IeHUs IpH Tpodoakcuce.

Tema 12. Amtorpymunr u ero conmanbHas (ynkmus. Llapckas cButa. Ee pasmepsl u
(GyHKIIMM B 3aBUCMMOCTH OT COLIMAJIbHOW OpraHM3allii HACEKOMBIX. TEHICHIMS B SBOJIOIMH
0O0IIECTBEHHBIX HACEKOMBIX — POCT B3aMMO3aBUCHMOCTH 0c00ei BHYTPH KOJIOHUH.

Tema 13. UHAVMBUJ] B COOBIIECTBE. Bpoxaennsie, u npruodpereHHbie GOopMBbI TI0-
BE/ICHUSI 0COOM B coodmiecTBe. IMIPUHTHHT M €ro pacipoCTPaHEHHOCTh B Pa3HBIX CHCTEMATH-
YecKUX rpymnmnax >KMBOTHBIX. B3pocnenue. [Ipumepsl oOyueHrs U MHTEIEKTyallbHbIE BO3MOXK-
HOCTH Y MJICKOTIMTAIOMINX W OOIIECTBEHHBIX HACEKOMBIX. Mcronp30BaHne OpYAHiA Tpyaa.

®enomen koiektuBa. Opdekt rpynnbl. Iddext maccel. [IpuHIun cTurmMdpruu B
3a00T€ O MOTOMCTBE, CTPOMUTEILCTBE THE3/la U JAPYrol BHYTPU THE3JIOBOU NEATEIBHOCTH Y
OOIIECTBEHHBIX HACEKOMBIX.

MoOunu3anuss U opranm3anus QypaxkupoBok. bmmkass MoOunusanus. KuHomcwuc.
Hanbusas mobunuzanus. Hecnemuduueckas u cneuunduueckas aktupanus. [luctaHunoHHoOe
1oBeJieHNEe. BOCbMEpUYHBIN TaHell ITYe.

Tema 14. TUIIBI COLUAJIBHBIX CTPYKTYP B MUPE XKMBOTHbIX. OcHoBHBIE
MOHSTHS U TPU3HAKHU JUUISl TUIIOJIOTU3AIMH COLIMYMOB KUBOTHBIX. CTpaTu(uKalMsl, KOHTaKThl U
B3auMojieicTBusl. HoBasi TUIIONOTUSl COLMAIBHBIX CHCTEM JKUBOTHBIX. |-V THIBI COLMANBHBIX
CUCTEM Y JKHBOTHBIX. DTaJIOHHbIE IPUMEPHI PA3TUYHBIX TUIIOB.

Tema 15. OCHOBHBLIE IIVTM W TIIPUHIUIIBI  9BOJIIOLMOHHBIX
[IPEOBPA30OBAHUI BUOCOIUATIBHOCTH. Konuemunu "kourpysurmu” A.H. CeBepresa,
"BunoBbix amgantanuu" K.M. 3aBaackoro. ' umoTe3sl HHANBUYaTbHOTO M POACTBEHHOTO OTOOpa
P. Anexkcannmepa, sBomronuu aneTpynsma Y. ['aMuiabTOHa, pEeqUIPOKHOrO anbTpynsma P.
Tpasepca, 3BONIIOLIMOHHO cTabUIbHOM cTpaterun k. Maitnapaa CmuTa.

Tema 16. OBIUEBUOJIOTUYECKHUE 3AKOHOMEPHOCTU B CTPYKTYPHO-
®YHKIMOHAJIBHOM OPTAHU3ALIMN COLIMYMA. Kouienuus OpraHu3anuu OMOTHI Ha
3emJie B BUJ€ OMOJOTMYECKHX CHUCTEM Pa3HOT'O YPOBHS OpPraHU3allMU BJIOKEHHBIX JPYT B JIpYTa,
B3aMIMOCBSI3aHHBIX U B3aUMO3aBUCUMBIX, IPU UHIUBUIyaTbHBIX XapaKTePUCTUKAX, (DYHKIINOHH-
PYIOLIUX MO €IUHBIM OOIECUCTEMHBIM 3aKOHAM. DYCOIMalbHAsl CUCTEMa KaK CYNepOpraHU3M.
Cxoncrsa n otnnuns. Konnenuusa B. Bunepa.

b1.11B.08.03.05 ®u3uoorusi 6€cno3BOHOYHbIX

OneKTHBHAsg JUCIUIUIMHA.

Cemectp 7, DK3aMeH.

SI3BIK peanuzanuu — pyCcCKuu.

OO0mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABIISIET 2 3.€., 72 9acoB, U3 KOTOPBIX

— nexnud: 16 u.;

— CEMHHApPCKHE 3aHATus: 18 4.

TemaTn4yecKui IUIAH:

Tema 1. BBEJIEHUE. ®wusunomnorus O0eCmO3BOHOYHBIX B CHCTEME JIUCIIUTLIHH.
CoBpeMeHHBIN 3Tan pa3BUTHs. AHATUTUKO-CUCTEMATUYECKUM MOAXO0A K M3YUEHHUIO OpraHu3Ma
Ha MOJIEKYJIIPHOM, KJIETOYHOM, CACTEMHOM M OPraHW3MEHHOM YPOBHSIX.



Tema 2. OBIIAS ®U3HOJIOT M TIOKPOBHOM TKAHU. He nuddepenmuposannbie
MOKPOBBI HU3IIMX MHOTOKJIETOUHBIX. CBOeoOpa3ue MOKPOBHOM TKaHU Y KUIIEYHOMOJIOCTHBIX U
ee  (ynkumu. TlokpoBel  OWiaTepadbHBIX JKUBOTHBIX. (DU3MOIOTHYECKHE  CBOHCTBA
MEpLATENbHBIX ITOKPOBOB IUIOCKMX YEpBEW, HEMEPTUH U HEKOTOPBIX KPYIJIbIX YepBeH.
3anIUTHBIC SMUTENNH TMapasUTHYECKUX IUIOCKUX, KPYIJIBIX 4YepBed u ckpeOHel. IlokpoBbl
BTOPUYHOIIOJIOCTHBIX KUBOTHBIX. (Du3nojoruueckue CcBOMCTBAa (MPOHHUIIAEMOCTH: HJSI BOJBL,
ra3oB, OPraHUYECKUX M HEOPTaHWYECKUX BEIIECTB) MOKPOBOB KOJIbYATHIX UEPBEH, UITIOKOKUX,
HaceKoMbIX. CTpoeHHe, COCTaB M CBOHCTBA IOKPOBOB HECYIIUX CKEJIETHYIO (YHKIIHIO.
@®opMupoBaHUE KYTUKYJbl Y HaCEKOMBIX IPH JMHbKE. MeXaHU3Mbl YIIPOUHEHUS KYTHKYJbl Y
wieHucToHorux. Okxpacka mokpoBoB. (OOpa3oBaHHEe NUIMEHTOB M BHJbl I[HUICMEHTOB
BCTPEUAIOUIUXCA y WICHUCTOHOIMX. V3MeHeHue okpacku y O€clO3BOHOYHBIX. MeXaHU3MbI
M3MEHEHUSI OKPACKU Y Pa3JIMYHbIX )KUBOTHBIX.

Tema 3. ®U3UOJIOI'MNA TIMILIEBAPEHUA. CrpoeHue nuilEeBapUTEIbHBIX CHCTEM
0ecro3BOHOYHBIX. BHYTPUKIETOYHOE MUILIEBAPEHHUE B PA3JIIMYHBIX CUCTEMATHUECKUX TPYNIax U
ero ocobeHHocTu. BHekneTouHoe mnuineBapeHue ero ocoOeHHocTH U (popmbl. ObOpazoBaHue
dbepmeHTOB y Oecro3BoHOUYHBIX. (OcoOeHHOCTH BblAeNeHUs (EPMEHTOB Y HACEKOMBIX.
®epmenThl nuuieBapeHus. OCOOEHHOCTH II€pEeBApUBAHUS YIJIEBOJOB, OEJIKOB U JKUPOB.
BcacbiBanne mpoayKTOB mNuileBapeHus. Poib cpeqHell KUIIKW. 3HAU€HHE 3aJHEN KHUIIKU Yy
0€CIO3BOHOYHBIX U HAaCEKOMBIX. PoJIb CHMOMOTHYECKUX MHMKPOOPraHU3MOB M IPOCTEUIINX B
MUIIEBApEHUU y O€ClO3BOHOUYHBIX. Perymsmus AesTenbHOCTH NHINEBAPUTENBHBIX >Kele3 U
TpakTa y 0€CI03BOHOYHBIX.

Tema 4. DU3NOJIOI'NA IIMTAHUA BECITO3BOHOYHBIX. ITumieBbie moTpeOGHOCTH
Oecrio3BoHOUHBIX. (CBoeoOpa3We NHTaHUS IMapasUTHYECKUX Oecrno3BOHOUYHBIX. [lumeBas
creuuanu3anus. [IumeBble peneiyieHThl W aTTpakTaHThl UX 3HadyeHwe. KauecTBo muimm u ee
HNOJTHOIEHHOCTh.  KoddduumeHTsl  mHIIeBOro  HMCIONB30BaHUS W YCBOSHHS  IMHIIH.
Crieruduueckue noTpeOHOCTH OeCcrI0O3BOHOYHBIX B yIIeBO/aX, Oenkax u kupax. [lorpeOHocTH B
BUTAaMUHAaX, MUHEPAJIBbHBIX BEIIECTBAX U UX POJIb B KU3HU OpraHU3Ma.

Tema 5. ®U3UOJIOTUA OBMEHA BEIIECTB W OHEPTMU. Tumer oOmeHa.
Merabonuueckue mytd. OCoOEHHOCTH TUIMKOJIN3a Y OECIIO3BOHOYHBIX. ADPOOHBIN YIIIEeBOAHBIN
oOMeH y 0ecrio3BOHOYHBIX. JIMMHUTHBIN 1 OETKOBBIM OOMEHBI.

Tema 6. HUPKVYJIMPYIOUIME XMJKOCTHBIE CUCTEMbBI BECIIO3BOHOYHBIX.
Tunsl wupkymupyromux cucreM. DOyHKIUMHA TOJIOCTHOM M LEJIOMHYECKOM KUIKOCTEM.
Bo3HHMKHOBEHHE KPOBEHOCHOM CUCTEMBI, €e MOp(osiornyecKrue U (QyHKIMOHAIbHBIE U3MEHEHUS
y 0ecno3BOHOYHBIX. BHIbl HEHTPaJIbHBIX MYJbCUPYIOIIUX OPraHOB KPOBEHOCHBIX CHCTEM.
Perynsiiust nesitenbHOCTH cepana y 0ecro3BoHOYHBIX. DyHkIuu KpoBH. Kierounblit cocras
UPKYJINPYIOIIEH )KUIKOCTHOM CUCTEMBI. 3alUTHAS (PYHKIUSA KPOBEHOCHON CHCTEMBI.

Tema 7. ®USNOJIOT'UA JBIXAHUS. Tunsl apxatenbHbIX CUCTEM U OCOOCHHOCTH UX
dbyHkoHupoBanus.  JlpixarenpHas ~— QYHKIOMS ~— KpoBU.  J[pIXaTenpHBIE — MUTMEHTHI
Oecno3BoHOUHBIX. HekoTopble (pu3nonornueckre CBONCTBAa MUTMEHTOB KPOBU OECIIO3BOHOYHBIX.
TpaxeliHoe IbIXaHME WIEHHUCTOHOTMX KaK OCOOBIA THI JBIXAaTENbHOM cucTeMbl. Perymsius
MOCTYIUIEHUSI KHUCIIOPOJa U YAAJEHUS YIJIEKUCIIOTO ra3a y >KMBOTHBIX MMEIOIIMX TpaxeHHYIo
CUCTEMY.

TEMA 8. BBIJAEJIMTEJIbHBIE CUCTEMBI. CpapautenbHO-(PpU3NOTOTHIECKUN 0030
BBIJICJIUTENIBHBIX CHUCTEM O€CIIO3BOHOYHBIX. MeXaHM3Mbl yJaJeHUs KOHEYHBIX IMPOJIYKTOB
oOMeHa y BOAHBIX U CyXOIYTHBIX KUBOTHBIX.

Tema9. OU3NOJIOTUA MBIIHEYHBIX CHUCTEM. Mpeimisl 6ecrno3BOHOYHBIX.
['ucronornueckne  Tumbl  MbIL.  CTPYKTypHble  €IMHUIBI  MBIIIEYHOTO  BOJIOKHA.
CokparutenbHble OEIKM M HEKOTOpbIE HMX CBOWCTBA. TeopHsl COKpameHus MUOPpHOpUILT
0ecrno3BOHOYHBIX. Ponb Kanmblusg M JPYrux HEOPraHWMYECKUX HOHOB. HepBHBIN KOHTPOJIb
MBIILIEYHOTO COKpalleHHus. HepBHO-MbIIIEUHbIE CHUHANCBl MU MEAMATOPHl ATHX CHHAIICOB Y
0eCcro3BOHOYHBIX. DHEPreTH4eckoe 00ecreYeHne MbIILIEYHOTO COKPALICHHSI.



Tema 10. ®U3MOJIOTHMS HEPBHOM CHUCTEMBIL. Mopdo-dyHKiuonansHas
OpraHu3ainysl IEHTPaJIbHOW HEPBHOW CHUCTEMBl Yy O€CIO3BOHOYHBIX. THIBI HEHPOHOB
0ecro3BOHOUHBIX. B3aumoneicTBue HEHPOHOB B HEPBHBIX ILEHTpax. [HWIIBI CHHAICOB.
MenuaTopbl XMMHYECKUMX CHHANCOB. Ponb LEeHTpasbHOW HEpBHOM cucTeMbl. BereraruBHas
HEpBHAsl CUCTEMA U €€ POJIb.

Tema 11. ®U3UOJIOT'NA CEHCOPHBIX CHUCTEM. Knaccudukanus peunentopos.
MexaHopenenius HU3MIUX W BBICHIUX OECNO3BOHOYHBIX. (DYyHKIMOHAIBHOE pa3HOOOpasue
MexaHopeuentopoB. OOIue CBONCTBA MEXaHOPELENTOPHBIX CTPYKTYPHbIX enuHul. Cinyx u
3ByKousnydeHrne. Opranbl BHOPOUYBCTBUTEILHOCTA OECIIO3BOHOYHBIX. 3pUTEIbHAS PEICTIIHS U
pacrojoKeHe OpPraHoB 3peHHs] Ha Teye Oecro3BOHOYHBIX. PasHooOpa3ue penenTopoB CBeTa.
Opransl 3penust. @acerounsle ria3za HacekoMbIX. [IurMeHTs U ux cBoiictBa. L{BeToBoCTpUsTHE.
Paspeniaromias BO3MOXHOCTb OPraHOB 3peHHs O€CII03BOHOUHBIX. Xemopeneniusa. CTpyKTypHbIe
€MHMIIBI XEMOPELEIIIIUU ¥ UX CBOMCTBA. Teopus BOCIIPUATHS 3amaxa y O€CIIO3BOHOYHBIX.

Tema 12. DQHIAOKPUHHAS CUCTEMA. ®usuonorndyeckue (GpyHKUUH SHAOKPUHHOU
CUCTeMBI  OCCIIO3BOHOYHBIX. HeHporopmMoHel W WX 00pa3oBaHWE W  BBIJICICHHE.
®uU3HOIOrHYECKHE CBOMCTBA TOPMOHOB. Perynsanus qesTenbHOCTH HEHPOCEKPETOPHBIX OPTraHOB.
DHJIOKPUHHAS CUCTEMa HACEKOMBIX U PAKOOOPa3HbIX.

b1./1B.08.03.06 O0masi napa3urosiorus

DneKTUBHAs JUCLUILIMHA.

Cemectp 8, 5K3aMeH.

SI3BIK peanuzanuu — pyCCKui.

OO0w1ast TpPyA0EMKOCTh AUCLUILIUHBI COCTaBIsAeT 3 3.€., 108 yacos, u3 KOTOpPhIX

— nexumd: 20 u.;

— ceMUHapcKue 3aHsaTus: 14 4.

TemaTnuyeckuii niax:

Tema 1. Beenenue. Llenu n 3anaun napasuToaOrHH.

CBsi3p TNapa3uTOJOTMM C JAPYTMMH Haykamu, Mcropus pa3BUTUS Napa3UTOIOTHH.
OcHoBHble HampasieHus mnapasutosiornu B Poccun. Ponb pycckux ydeHBIX B Pa3sBUTUHU
napasurtonoruu (H.A. Xomoakosckuii, B.A. Jlorens, E.W. Mapuunosckuii, E.H. IlaBnoBckuid,
KMN. Ckpsobun, A.JI. MapkeBuu u gpyrue). I[IpoGneMbl U COBPEMEHHOE COCTOSIHHME
I1apa3uTOJIOTHH.

Tewma 2. [Tapazutusm, ero pacpocTpaHEeHHE U IPOUCXOXKICHUE.

[Tonstue o mapazutusme u napasurax. @opmel cumOno3a. OmnpeneneHue napa3uTu3Ma.
Paznuunble ¢opMmbl CBA3M Mapa3uta M Xo3sMHA ((aKyJIbTaTUBHBINA, JIOXKHBIM, BPEMEHHBIH,
CTallMOHAPHBIN, ITOCTOSTHHBIN MapasuTU3M). I'unepnapasutusm. [Tapazutoner.
ITpocTpaHCTBEHHOE OTHOILEHUE MApa3sUTOB K Xo3s€BaM. PacmpocTpaHeHue napasutu3ma B
KUBOTHOM Mmupe. Ilpoucxoxnenune mnapasutusmMa (SKTONApa3sUTHU3Ma, SHIONApPa3UTH3Ma,
KpoBenapasutusma). JpeBHOCTb MapasuTU3Ma M YCJIOBUS €ro BO3HUKHOBeHuA. Ilytu
IIPOHUKHOBEHUS Mapa3uTa B OPraHM3M XO35fMHA M MHUTpalH Teje Xo3auHa. [IpoHukHOBeHHE
nmapasuTa B KJIETKYy XO03siuHa. PacceneHue mapa3utoB M nmouck xo3suHa. [lapazutuueckuit obpas
KU3HU Ha OIpeAeNeHHbIX (a3ax pa3BUTHS OpraHu3Ma (JUYMHOYHBI M MMarvHajdbHBIN
napa3uTU3M), OMOIOTUYECKOE 3HAUCHHE.

Tewma 3. Mopdoduznonornyeckue agantaiuy Napa3uToB.

dopma 1 pa3Mepsl Tela, OKpacKa, OpraHbl MPUKpEIUIeHUs U JBHxKeHHA. OcoOeHHOCTH
CTPOCHHUSI MUILEBAPUTEILHOM, HEPBHOM, JBIXaTEIbHOM, MOJOBOM M JIPYrUX CHUCTEM OPraHOB B
CBSI3U ¢ Mapa3suTu3MoM. [Ipucnocobienus napa3uToB Ha SMOPUOHAIBHOM U JIapBaJIbHON CTaJuu
pa3BuTHs. MoneKyasspHO-TeHEeTUYEeCKUE alalTalliy K apa3uTu3My.

Tema 4. OcobeHHOCTH pa3MHOKEHHS U )KU3HEHHBIE IIUKJIBI TAPa3UTOB.

V3MeHeHHe OCHOBHBIX JKM3HEHHBIX (YHKIMHM OpraHu3Ma B CBSI3M C MapasUTUYECKUM
o0Opa3oM ku3HHU. PazMHOXEHHE mMapa3uToB: Oecnojoe, MOJIMAIMOPHOHUS, TepMadpOIUTU3M,
pa3eabHONOIOCTh, APTEHOI€HE3, HEOTEHHUs, KUBOpokAeHue. [Iprcrnocobienue napasuTos K



pacrpoCTpaHeHUIO BHJA. J[MUTENbHOCTH OTHAENBHBIX CTafAuii pa3BuTHs. [IpHCTIOCOOIECHHOCTD
JKU3HEHHBIX LMKJIOB NAapa3suTOB K KU3HEHHBIM LIMKJIAM X03s€B. CHHXPOHM3ALUs KU3HEHHBIX
nukioB. IloBeneHne M Murpanuu napasuToB B OpraHusMe xo3siuHa. CTpyKTypa U3HEHHOTO
nukina.  Knaccudukanusi  JKM3HEHHBIX — LHMKJIOB — (TOMOKCEHHBIE UM T'€pPEPOKCEHHBIE).
ITpoMexyTOUHBIE U pe3EpBYapHBIC X035€BA, X MPOUCXOXKICHHE.

Tewma 5. [Tapasutodayna u cpena.

3aBHCHMOCTh Mapa3uTo(ayHbl OT BO3pacTa )KUBOTHOTO-X03sMHA. Ce30HHBIE M3MEHEHUS
napasutodaynsl. CBs3b mapazutodayHsl ¢ Ui U 00pa3oM xu3HU xo3suHa. [lapazutodayna
U MUTpaliuy Xo3siuHa. [1apa3uTel Kak KOMIIOHEHTHI OMOIIeH03a. 300reorpadus napa3uToB.

Tema 6. B3auMooTHOILIEHNS MEXy TAPA3UTOM U XO3IUHOM.

BoznelicTBue napazura Ha X03s1MHA: MEXaHUYECKOE, XMMUUECKOE U Jp. BiusHue xo3auHa
Ha napasuta. IMMyHUTET npu napa3utapHbiX 3a001€BaHUSIX.

Tema 7. Ilapa3uTo-x03sMHHBIE B3aUMOOTHOIIEHUS NPU BHYTPUKIETOUHOM U TKaHEBOM
napa3uTusme.

[Iytn »>BOJIFOUMHM OTHOLICHUH XO3AMH-TIApa3uT. MEXBHUIOBbIE W BHYTPUBHJIOBBIE
B3aUMOOTHOUIEHUSI T[apa3uTOB B OpraHM3Me Xo3siuHa. BHyTpuBHIOBasE H MEXBUIOBas
KOHKypeHuus. [lapazuroneHoss!.

Tema 8. CieniupuIHOCTH MAPA3UTO-XO3IUHHBIX OTHOILICHUH.

®akTopbl, 00YCIOBIUBAIONINE CHEIM(PUIHOCTD, TUIIBI CHEIM(PUIHOCTH. DKOIOTHYECKast
u ¢unoreHeTnyeckas cnenupuaHocTsb. Hapymenus crnennduyHocTy.

Tema 9. Yuenue o npupoIHON 04aroBoCTH 00JI€3HEH YEJIOBEKA U JKUBOTHBIX.

[Tonstue «mpupoAHblii ovyar» 601e3Hu. Poib mepeHOCUnKOB B pa3IUYHBIX OMOIEHO3aX
npu (HOPMHUPOBAHUN CHCTEMBI TAPA3UT-XO35IMH. Y CIOBUsA (OMOIOTHUECKHE W aOMOTHYECKHE)
HEOOXOMUMBIC /IS MUPKYJSIIUK  BO30yauTens. 3oompoduuiakTuka Maispud. [IpudauHbl
BO3HUKHOBEHUs 3MK300THH. [loHsATHE 0 300H03aX. THunbl oyaroB. OOIUTraTHO-TPAHCMUCCUBHbBIE
U (akylIbTaTUBHO-TPAaHCMHUCCHBHBIE 00se3HU. [IpodunakTika mpupoIHOOYAroBbIX 3a00IEBaHUMN
(xnemeBoro sHuedaInTa, TYJAIPEMUH, YyMbI, TUXOPAIKU U Ap.)

Tewma 10. DBomronus Napa3uToB.

[Iporpecc u perpecc B SBONIONUU [apa3UTHUYECKUX OPraHU3MOB. JIpeBHOCTH
IIPOUCXOXKICHUS Tapa3suTU3Ma.

b1./1B.08.03.07 Ikos10rusi 6€Crno3BOHOYHBIX

DneKTUBHAs JUCUUILINHA.

CemecTp 8, 3auer.

SI3BIK peanuzanuu — pycCKuu.

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISIET 2 3.€., 72 9acoB, U3 KOTOPBIX

— nexmuu: 20 u.;

— CeMUHApCKue 3aHATus: 14 4.

TemaTruueckui nJian:

Tema 1. HanpaBienust 1 MeTo/1bl 3KOJIOTHUU O€CITO3BOHOYHBIX

[IpenMer u 3agaud HKOJOTUHM OECMO3BOHOYHBIX. CBsI3b C JAPYrUMH HayKaMd U
HamnpaBleHUsIMU 3KoJoruu. OCHOBHBIE aCHEKThl HCCIEIOBAaHUN B cepe 3KOJOTUHU >KUBOTHBIX
(aHanu3 BIUSHUS (GAKTOPOB CPEbl, MOMYIAIIMOHHAS SKOJIOTHUS, IICHOTUYECKHUE CBSI3H).

Habmonienue, skciepuMeHT U MOJIETUPOBAaHUE B 3KOJIOTUU O0€CITO3BOHOYHBIX.

Tema 2.0030p OCHOBHBIX MOHSATUI M MPUHITUIIOB SKOJIOTHH OECTIO3BOHOYHBIX.

Cpena xu3HM U cpenbl ooutanus. Makropsl cpenbl U Ux auddepeHIranms Ha OCHOBE
Pa3IMYHBIX KIACCH(PUKAIMOHHBIX MOIXO0J0B. DKOJOTHYECKHI crieKTp ¢akTopa. TeopeTuueckoe
U MPAKTUYECKOE 3HAYEHHE MOHSTUS JIMMUTHUPYIOLIEro (GakTopa B HKOJIOTMH OECIIO3BOHOYHBIX.
[ToHsITHE PKOJIOTMUECKOTO ONTUMYyMa. DKOJIOTMUECKUN CTaHJIapT U SKOJIOTMYECKasi BAJIEGHTHOCTD
0EeCr03BOHOYHBIX KUBOTHBIX. KOHKpeTH3anusi moHATUH (PyHIaMEHTaIbHON M peaTu30BaHHOU
HKOJIOTMYECKOH HUIIK HA IpUMepe 0eCIIO3BOHOYHBIX. YaCTHBIC SKOJIOTHUECKUE HUIIHN U POJIb UX
U3YYEHUS B pELICHUM MPUKIAAHBIX mpobiieM skonoruu. JKusHeHHas ¢opma. Pazmuunbie



MOJXO/bI K KJIACCH(HUKAIMU XKU3HEHHBIX (GopM. YacTHble Kiaccu(UKaluu >KU3HEHHBIX (HopMm
Oecrio3BOHOUHBIX. [loHATHE cTanuM W CBSI3aHHbIE ¢ HUM HPUHLMIBI (CTallMAIbHON BEPHOCTH,
30HAJILHON CMEHBI CTaIIHil).

Tema 3. Dxonoruyeckoe 3Ha4eHUE OCHOBHBIX a0MOTHUYECKUX U OMOTHUYECKUX (DaKTOpPOB
Cpezbl B )KU3HEACATEIBHOCTH OECIIO3BOHOYHBIX.

KayecTBeHHOE M KOJIMYECTBEHHOE  BIMSHME  TEMIIEpaTypbl Ha  Ha3eMHBIX
0€cro3BOHOYHBIX. BiusHMe Temneparypbl Ha pa3BUTHE OECHO3BOHOYHBIX Ha IpUMEpe
HACEKOMBIX (IOpOoru pa3BUTHs, 3 dexkTuBHas TemnepaTypa, cymma 3¢G(GEeKTUBHBIX TEMIIEparTyp,
ckopocth pa3Butus). [lonsarue tepmuueckoro npedepenayma. Axantanuu O0ECrO3BOHOYHBIX K
Temreparype cpeabl. BiusHue OTKIOHEHUH TemmepaTypbl OT ONTHMyMa Ha OECI03BOHOYHBIX
JKUBOTHBIX Ha IIpUMEPE HACEKOMBIX. IIPOCIEKTUBHBI M KOH3EKYTHUBHBIM IIOKOH. BiusHue
BJIKHOCTH U OCaJIKOB Ha 0ecrio3BOHOUYHBIX. KoMuecTBEeHHbIE TIOKA3aTeNH BIAKHOCTH BO3yXa
U MX UCIOJb30BAHUE B HKOJOTMUYECKUX HcclenoBaHusIX. Kiaccupukanus opraHu3MoB ¢ TOYKH
3peHMs MX OTHOIIEHUH K BIAXHOCTH Cpeabl. MeXaHU3Mbl peryJisiliui BOJAHOTO 0OOMEHa, MpsiMoe
U KOCBEHHOE BIIMSHME HEONTHUMAIbHOM BIAXKHOCTM Ha HAa3eMHBIX OECII03BOHOYHBIX.
CoBMecTHOE BIMSIHME TEMIIEPATyphbl U BIAXHOCTU. MeTOIbl TEPMOTMIPOIPaMM, KIMMOIPaMM,
OMOKJIMMOTPaMM B MIPHUKIIAAHOMN 3K0JI0THU. [ uapoTepMudeckuid KOOQQHUIUEHT U €ro 3HaYeHUE B
HOPUKIAAHBIX HccaenoBaHuax. OcoOeHHocTH cBeToBoro ¢akropa. IIpsmMoe U curHaibHOe
JefiCTBME CBeTa Ha MpPUMEpPE HACEKOMBbIX. 3HAUYEHUE CHEKTPaJIbHOI'O COCTaBa CBETa U
UHTEHCUBHOCTH oOcBeleHusl. CyTOYHbIE M CE30HHBIE 3KOJOIMYECKHE PHUTMbI (Ha Npumepe
HAceKOMbIX ). PoToneprnoanyecKas peakiysi HaCEKOMBIX.

Bonnas cpena. CBoeoOpasue BoJbl Kak cpesibl 00uTaHus 0ecrio3BOHOYHBIX. JKU3HEHHBIE
(GopMbl BOAHBIX OPraHM3MOB. BiMsiHMEe Ha BOJHBIX O€CIIO3BOHOYHBIX TEMIIEPATypbl BOJIbI,
IIPO3PAaYHOCTH, XapakTepa TEYEHUs, KOHLEHTPALMHU KHUCIOpPOJa, YIVIEKHCIOINO  rasa,
MUHEPAJIBHBIX 1 OPraHUYECKUX BELIECTB.

ITouBa kak cpema >xu3HU. BnusHMe Ha OECHO3BOHOYHBIX OCHOBHBIX 3Aa(UuecKuX
(akTOpOB: MEXAaHUYECKOTO COCTAaBa U CIIOKEHHS MOUBBI, THAPOTEPMHUUECKOIO PEKUMA, COCTaBa
IOYBEHHOTO  BO3JlyXa, KHCJIOTHOCTH, OpPraHMYeCKUX  BewectB. Mopdonoruyeckue,
¢uznonoruyeckre M STOJOTMYECKUE aJanTallid >XUBOTHBIX K o0OWTaHHI0O B TouBe. Poib
0€eCII03BOHOYHBIX B IOYBOOOPA30BAHHH.

DKoJoru4eckoe 3HaueHue Onotudyeckux ¢akropoB. Iluma kak sKoJgoruveckuit gpaxrop.
DKOJIOrHYecKre OCHOBBI MMUILEBON CeNUANN3alui 0€CII03BOHOYHBIX.

Bnusinue antponmnueckux (pakTopoB Ha Oecrio3BOHOYHBIX. CBOe0oOpa3ue arpoleHO030B U
ypOaHNU3UPOBaHHBIX JaHIadTOB. BiausHue Ha GECrI03BOHOYHBIX JKUBOTHBIX PACHAILKH 3€MEllb,

MeNIMOopalMM, BbIIaca CKOTA, CBEAEHUA Jieca M OOJeceHus, JesTeNbHOCTU
IIPOMBIIUIEHHBIX IPEANPUATHI, TPAHCIIOPTHBIX CPEJCTB U TOPTrOBBIX CBA3EH.

Tema 4. OcHOBBI OMYJSIIUOHHOMN KOJIOTHU OECTIO3BOHOYHBIX.

KoHkpernzanuss  NOHATUS  «HOMYJSUMS»  HA  NPUMEpPE  OTACIBHBIX  TPYII
Oecrno3BoHOYHBIX. JKU3HeHHas cucTema nomynsiuuu. [lonynsaunonusie crpareruu. Cratnyeckue
U IMHAMUYECKHE XapaKTePUCTUKHU nomyisinuu. CTpykTypa monyssuui (1mosnoBas, BO3pacTHas,
MIPOCTPAHCTBEHHAs, ITOJIOTMYECKas).

AHanu3 OCHOBHBIX METOJIOB KOJIMYECTBEHHOTO ydeTa Oecro3BOHOYHBIX. (OCHOBHBIE
MPUHIIMIIBI MOJIEIMPOBAHUS MOMYJISIIIMOHHBIX POIIECCOB HA MPUMEPE YWICHUCTOHOTHX.

Tema 5. buonieHoTHYeCKHE CBsI3U OECIIO3BOHOYHBIX.

brnoneHoTnyeckne CBSI3M JKWBOTHBIX. [THWIOBI MEXBHIOBBIX OTHOmeHMM 110 B.H.
BexnemumeBy (Tpoduueckue, Tomumdeckue, Qopermueckue, (abpuueckue). Kimaccuduxarms
MEXBHUJIOBBIX cBs3eit Mo Onymy-Kiapky, ee KOHKpeTH3amus Ha mpuMepe OECTIO3BOHOYHBIX.

becno3BoHOUHBIE KMBOTHBIE B HEMSAX M CETSAX MUTAHUSA, CYKIECCHSX OHOLIEHO30B,
OHOreoLEHOTUYECKUX SIPyCcax U TOPU30HTAX.

Tema 6. Dxonoruss OECMO3BOHOYHBIX KaK TEOPETHYECKass OCHOBA IMPUKIIAIHBIX
HaIpaBJICHUN 300JI0THH.



Dkonorusi 6eCrO3BOHOYHBIX KaK OJIHA M3 TEOPETUYECKIX OCHOB TEXHHYECKON 300JI0THH,
JIECHOMN 3HTOMOJIOTHH, CEIbCKOXO035MCTBEHHON SHTOMOJIOTUH, MEIULNHCKON
apaxHodHTOMOJOorHHU. [IpoOiieMbl OoXpaHbl OECITO3BOHOYHBIX J>KMBOTHBIX. BeCro3BOHOUYHBIC B
KpacHbIX KHUTaX pa3Iu4yHOrO paHra.

b1./1B.08.03.08 Bo/ib1m10ii npakTUKYM (300J10TUs1 0€CII03BOHOYHBIX)

DneKTUBHAs AUCLUILINHA.

CemecTp 7, 3a4eT C OLIEHKOH, ceMecTp 8§, 3K3aMeH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh TUCHUTUTHHEI cocTaBisieT 11 3.e., 396 yacoB, U3 KOTOPBIX

— mabopaTtopHbie paboThl: 324 4.

B TOM YHCJIE IPAKTHYECKas TOAT0TOBKA 324 u.

TemaTnuyeckuii nian:

Tema 1. OcHOBBI OMOJIOTUYECKOTO PUCYHKA.

PucoBanue no pasmepnoit cetke. Pabora ¢ pucoBaibHbIM anmnapatoM. [lepecBeunBanue
pucynka. TymeBas rpaduka (repo, juHep). PUCYHOK IITPUXOBOH, KOHTYPHBI W ITyaHTENb.
OcHoBbl 00pab0TKM M300paKeHUs C MOMOIIBIO MPOTPaMM PACTPOBOM U BEKTOPHOW TpaduKu.
PucoBanbnbiii anmapar. OOpaboTka H300paKeHHsI B MpPOrpaMMax pacTpOBOM M BEKTOPHOM
rpadukH.

Tema 2. MukpoTexHuUKa.

Mukpockomn U BcrioMoraTenbHble Mpuoopsl. Butansnas mukpockonus. [IpmkusHeHHoe
okpamuBaHue. Pa30BO-KOHTpACTHAas MMKPOCKONMsS. BpluncieHue LEeHbl JeNIeHUus Ipu
pa3INYHbIX 00BEKTHUBAX.

OOmme npaBuia (GUKCAUH U OCHOBHBIC (PUKCATOPBI: (hOPMAMH, CIIUPT M CHUPTOBEIC
CMECH, CMeCH MUKPUHOBOW KucIoThl, cMecu Kapnya u bysna. OcCHOBHbIE MPHHIIMIIBI
M3TOTOBJICHHUS] BPEMEHHBIX U IOCTOSHHBIX InpernapaToB. OCHOBHbBIE MPUHIMIBI U3TOTOBIEHUS
BPEMEHHBIX W IIOCTOSIHHBIX  IpenapaToB. [IpuroroBneHue NOCTOSHHOIO  Ipernapara
XUTUHU3UPOBAHHOrO 00bekTa. [IpoMbiBKa, 00€3BOKMBAaHHWE U MPOCBETIIEHHE OOBEKTa.
[TpuroroBnenue, okpacka u (ukcupoBaHue MaskoB. OOmmue MpaBuia BCKPHITHS HACEKOMBIX.
[IpenmapupoBaHue NHUIIEBAPUTEIbHBIX OpPraHOB, HEPBHOW CHUCTEMbI, TOJIOBOM CHCTEMBI
HACEKOMBIX M IIPUTOTOBJIEHUE TOTAJIBHBIX IIPENapaToB.

3anuBKa, NPUTOTOBJIEHME M OKpacka cpe3oB. Mukporom. IlonroroBka mnpenaparoB
HOPOCTEUIINX [T 3JEKTPOHHOM MuUKpockonuu. @ukcarus. O6e3BoKMBaHKE, TIPOBOJIKA, 3AJIMBKA.
Pe3ka OnokoB. Okpacka cpe3oB. YCTpOICTBO 3JIEKTPOHHOIO MHKpockona. [IpuHiunsl padboTsl
Ha 3JIEKTPOHHOM MHMKPOCKOIIE.

Tema 3. CoBpemMeHHbBIE METO/IbI Hcciei0oBaHus B Ouonoruu. L{luroreneTnueckre METOAbI.
3HAKOMCTBO C HEOOXOIUMBIMH MeTojaukamu, ocobeHHocTsmu Jnokyca COI-COIl mtHK,
obopynoBanreM (aMILTM(PUKATOPOM, CUCTEMOH Tellb-TIOKYMEHTUPOBaHUS U reib-dopesa, [TLP-
OOKCOM, MHUIETKAMH), PAcYeT PEaKIMOHHOW CMECH, NMPUTOTOBIEHUE HEOOXOIUMBIX PAaCTBOPOB,
MOCY/bI JIsl IPOBECHUSI SKCIIEpUMEHTA.

[IpenapupoBaHue HACEKOMOTO (JJMUYMHKHU, UMAro) 1 BblJICIEHUE BHYTPEHHUX OPraHOB JJIst
MOJTyuyeHus: MeTa(a3zHbIX WIH MOJIUTEHHBIX XpoMocoM. Hampumep, cCEeMEHHUKN WK SUYHUKHU A5
BBIJICJIEHUST MeTa]a3HbIX XPOMOCOM y TapakaHa, CapaH4YOBBIX M Jp. WIN CIIOHHBIE KeJe3bl,
SUYHUK, MAaJbIIUTUEBbIE COCYIbl JJSl MOJIyYEHHUS TMOJUTEHHBIX XPOMOCOM Yy JIBYKPBUIBIX
(MULIETOGUIOUAHBIX  KOMapoB). [ umotoHumdeckas o0paboTKa, OKpallMBaHHE OPraHOB
HAaCeKOMOI'0 WJIM Jpyrue TMpoLeayphl COINIACHO METOAMKE, IPUTOTOBJICHHUE JIaBJIEHHBIX
npenapartoB, (otorpadupoBaHue U aHaiau3 pe3ynbraToB. Beinenenune JJHK u3 BHyTpeHHHX
OpraHoB IM4esibl (MBIIILbI, KHIIEYHHUK): TpernapupoBaHHE HACEKOMOT0, JIM3UC TKaHEH ¢
UCMOJIb30BaHUEM T'yaHUWJAMHU30THOIMAaHATa, (EeHON-XJIOpOhOMHYIO OYHCTKa OT O€NKOB,
ocaxkxnenue u pactopenue JJHK B 6ydepe. Onpenenenne kauectsa Beinenennon JJHK, a Taxxke
koHuentpauun JIHK ¢ wucrmons3oBanmeM Merona Treb-3JeKTpodope3a B arapo3HOM Tele.
buonoruueckre OOBEKTHI, HCCIETyEMbIE METOJAaMU MHUKPOCKONHMH (TKAHEBBIH, KIETOYHBIMU,



XPOMOCOMHBIN, MOJIEKYJSPHBIA ypoBHH). OOImIas XapakTepUCTHKA IUTOTCHETHUYECKUX H
MOJICKYJISIPHO-IIUTOTEHETUYECKMX METOJ0B uccienoBanus. Diayopogopsl U HX CBOWCTBA,
CyllecTBeHHbIE 11l MUKpocKonuu. CoOCcTBEHHBIE KIeTouHbIe (ryopodopsl. DiryopecieHTHbIE
30HABl U MX NpUMEHeHuEe B MHKpockonuu. diayopecueHTHbIE METKU: BbIOOp; Ipoleaypa H
ocobeHHOCTH MeueHus; mnpuMmeneHue. @nyopecrentHas rubpunmzamus in situ  (FISH),
cpaBHHuTeNnbHAs reHoMHas rubpunmzanus (CGH). ckanupyromias 30HI0Basi MUKPOCKOTIHS U
OMOYMIIBL; CKAHUPYIOLIAs 30H/10Basi MUKPOCKOINS U HAHOTEXHOJIOTHH.

HutodoTokapThl KapuOTUIIOB HaceKOoMbIX. l[lomureHHble Xpomocombl. MHTepdaznas
LIUTOTEHETHKA HACEKOMBIX. BO3MOXKHOCTH M NEPCIEKTHUBBI UCIIOIB30BAHMS IUTOTEHETHUECKUX
MIPU3HAKOB B CUCTEMATHUKE.

Tema 4. MonekyJIsipHO-T€HETUUECKUE METOIbI UCCIIETIOBAHUS.

Metoasl BbIeNeHUs, (PPAKIMOHUPOBAHUS, OUMCTKUA OEJIKOB M HYKJIEHHOBBIX KHCIIOT
(ueHTpu(yrupoBaHue, OCAaXACHUE, COJIEBOC (PAKIMOHHPOBAHUE OEIKOB M HYKICHHOBBIX
KHUCTIOT, Tenb-3nekTpodope3). MeTtoasl paboThl ¢ HYKIEHHOBBIMU KHUCIOTaMH. DepMEHTHI.
®epmentsl, pacmemwomue  JHK wuw  PHK  (smmo- wu  sk3oHykieassl, pubo- u
Ne30KCUpHOOHYKIIeasbl; pecTpuKInoHHbIe dHI0HYKIea3bl. JJHK- u PHK-nonumepassl. Onuro- u
NOJIMHYKJICOTU/IHBIE  30HABl KAaK HHCTPYMEHT HCCIIEJOBAHMUSI HYKJIEMHOBBIX  KHUCJOT.
Avmmdukanus JIHK in  vitro. [lpuHnmmel monumepasHod nemHou peakiuu — (ITLP).
XapakTepucTuka KOMIIOHEHTOB peakuuu (matpuia, mpaitmeps, JHK-3aBucumeie JIHK-
nosmmmepassl). Ilapamerpsr IILP. Bapumanter IILP: acummeTrpwdHas, WHBEPTHPOBAaHHAs, C
«ropstauMm  craprom», OT-IILIP, TP in situ, ITIP B peansHOM BpemeHH (KOJIMYECTBEHHAS
[TLIP), ummyHo-ITLP.

Boigenenne JIHK w3 BHYTpeHHMX OpraHoB Mmyesbl  (MBILIIBI, KHULIEYHUK):
MpenapupoBaHUE HACEKOMOIrO, JIU3UC TKAHEH C MCMIOJIb30BaHUEM TI'yaHUJIMHU30TUOLMAHATA,
deHon-xIopoPOMHYIO OYUCTKA OT OenkoB, ocaxiacHue W pactBoperne JIHK B Oydepe.
Onpenenenne kauectBa BbiaeneHHoM JIHK, a taxxe xonuentpamuu JIHK ¢ ucnonb3oBanuem
MeToJa Teb-3JeKTpodope3a B arapo3HoM rene. [IpoBeaenne nmonrMepasHoi LEMHON peakuuy,
refp-3JeKTpodope3a B arapo3HoM rejie ¥ JOKYMEHTUPOBAHHE Pe3yIbTaTOB C MCIIOJIb30BaHUEM
CUCTEMBI TeNlb-JOKYMEHTHpOBaHMs. B pe3ynbrare paboThl CTYIEHT JOJKEH ONPEeNIUTh
IIPOUCXOXKICHUE MENOHOCHBIX IT4eJ, B3ATBIX JJI MCCIEAOBAHMSA, Ha OCHOBAaHMM aHaIM3a
nosmmopdusma sokyca COI-COII mt/IHK.

Tema 5. IIpotucronorus

Tunsl opranu3anuy NOpoOTUCTOB. 3HAUEHHE MpocTeux. MecTto npocTrelmux B cucteme
9yKapuoT. Mopdonornyeckue U MOJEKYIIPHO-OMOJIOTHYECKHE TNPHU3HAKUH B CHUCTEMAaTUKE U
¢unorennu npotuctos. KynbTuBHpoBaHUE MPOCTEUIIHX.

Tema 6. AMeGouTHBIE TPOTUCTBHI.

Crtpoenue, ocobennoctu Mmopdonoruu (popma Tena, MpoToriazmMa, HaTuIue U QyHKIUHA
BaKyoJIel, XapakTep IMUIIEBAPEHHUs, SKCKPEIUH, OCMOPETYIISALUHU, CTpOeHHEe U (PYHKIUH s1pa,
NICEBJOINOANN, PAKOBUHKH) CBOOOJAHOXKHMBYIIMX aMeOOMIHBIX NpoTucToB (Amoeba proteus,
Diflugia periformes, Arcella vulgaris). OcobeHHOCTH pakoBUH (dopaMuHUbeEp, ONMpeaeIeHne
dbopamunudep No paKkoBUHKaM, U3TOTOBJICHNE MTOCTOSHHBIX MIPENapaToB, H3YYeHHUE KUZHEHHOTO
mukia gopamunudep. CTpoeHHe M SKU3HEHHBIH IMKII JU3EHTEPHHON ameObl. duioreHus u
HBOJIIOLINS aMEOOUTHBIX MPOTUCTOB.

Tema 7. XKryTukoHoCUBI.

Crtpoenue, ocoberHoctu Mopdooruu (hopma Tena, Hanuuue W (QYHKIIUU OpPTraHel,
XapakTep MHUIIEBAPEHMS, OSKCKPEIMH, OCMOPETYJSIMH, CTPOCHHE M (YHKUUU IKIYTHKA,
KMHETOIJIaCTa), JKU3HEHHBIX IUKJIOB CBOOOJAHOXHMBYIIUX >KTYTHUKOHOCIEB, MapasUTHUECKUX
kunetorutactu (Trypanosoma, Leischmania), muHoroxxryrukoBbsix (Lamblia intestinalis, Opalina
ranarum, Trichomonas vaginalis). ®unoreHus 1 3BONIOIUS KT'yTUKOHOCIIEB.

Tema 8. Ciopoo0Opasyromiue IpoTUCTEHI.

CTtpoeHne CHOpO30MTOB, TpEerapvH, CTaaud PpPa3BUTHUS M CHOP MHUKPOCIOPUINM,
mukcocnopuanii. JKusneHnnsie ksl pogoB Eimeria, Sarcocystis, Toxoplasma, Stylocephalus.



OcobenHoctn MOP(OJIOTUU pa3IUYHBIX CTAgUi KpoBenapasuToB. JKH3HEHHBIE IMKIIBI
ponoB Plasmodium, Theileria, Babesia. O6001menHas cxema >KU3HEHHOTO ITUKJIa CTIOPOBUKOB.

[IpocTeie U cnoKHBIC KU3HEHHBIC MUKIBI ponoB Nosema, Hyalinocysta, Amblyospora,
MI0JIOBOE M Oecrionioe pasMHOKeHUE. JKU3HEHHBIN MK MEKCOCTIOPHII Ha mpuMepe Myxosoma
cerebralis. I[lapa3uTo-xo3siMHHBIE B3aMMOOTHOLICHUS  CIIOPOOOPA3yIOIIMX IMPOTHUCTOB  C
KUBOTHBIMHU-X035i€BaMH. PacripocTpaneHue pa3HbIX IPYII CIIOPOOOPA3YIONIMX MPOTUCTOB CPEIH
KUBOTHBIX. OHUIIOTEHHS U 3BOJIONHS CIIOPOOOPA3YIOLINX MPOCTEHIINX.

Tema 9 .Mukpocopuauu.

W3yuenune ctpoeHus, 0coOOEHHOCTEH YIbTPAaTOHKOH Mopdosoruu craguii pa3BUTHA U
CHOP MHUKPOCTIOpHUIUi. M3y4eHne MpOCThIX M CIIOKHBIX KU3HCHHBIX ITUKJIOB Ha IPHUMEPE POJIOB
Nosema, Hyalinocysta, Amblyospora, momoBoro u Oecmonoro pasmHoxeHus. I[lapasuro-
XO3SIMHHBIC ~ B3aWMOOTHOIICHUSI MHKPOCIIOPHIMA C KHUBOTHBIMH-XO3sicBaMH. M3yueHue
pacIpoCTpaHeHHs PAa3HBIX TPYII MHUKPOCTIOPUINHA CPeay KUBOTHBIX. DUIIOTEHUS U HBOJIOLHSL.
[TaToreHHbIC BUJIBI.

Tema 10 Uudy3opun.

Oco6enHocti MOp(HOJIOTHH ¥ (DU3UOJOTHH PA3THYHBIX UH(PY30pUH U3 JKUBBIX KYIBTYP
(Hammune © (QYHKOMM BaKyoJied, XapakTep MHIIEBAPCHHS, AKCKPEHIUH, OCMOPETYIIAILNH,
cTpoeHne M (QYHKIMH MHKPO- W MaKpOHYKiIeycoB). CTpoeHHE KOPTUKAIBHBIX CTPYKTYD,
[UIMATYPbl, TAJIOYKOBOTO  ammapara y pasHeix Tpynn  uHOy3opuwid. IloBexenue
CBOOOTHOXKHUBYIIMX MH(Y30pHH, peaKlMy Ha pa3IMyHbIe pa3ApakuTeNn (10 0COOSIM U3 JKUBBIX
KynbTyp). Buasl sxctpycom. OOmas opraHusanmuss ©  [PUKPENUTEIHHOrO — armrmapara
napasutndeckux uHby3opuit poma Trichodina. JXu3zHeHHbIE LMKIBI OCHOBHBIX TaKCOHOB.
®wiorenns U HBoMOUMA  HMHPY30puil. Okonoruss u npocreimme. CBOOOJHOXKUBYIIME
NpOCTEUIINe: MOpPCKHE, IMPECHOBOIHBIC, TOYBCHHBIC, TOPSYHUX COJIOHOBATHIX OAcCeHOB U
COJICHBIX 03€p.

Tema 11. IlapazuTuueckue mnpocTeilline: MOJIOCTHBIE, TKaHEBble, BHYTPHUKIETOYHBIE
AKTOIAPASUTUIECKHE IPOTHUCTHI.

ITytu »sBomtonuu mnpocreiimux. [lomumepusanuss M oiauroMepusanus B 3BOJIOLUU
npocreidmmx. Mopdo-dusronornyeckre 3aKOHOMEPHOCTH JBOJIIOIHU: apoMopQo3bl, perpecc,
U/IMOAIaNI TAllUH.

Tewma 12. Tun ITnockue yepsu. Kitacc Monoreneu.

MonoreHonsi0o3l.  MopdodyHKIMOHAIbHAS —XapaKTepUCTUKa KJlacca, CUCTEMaTHKa
kiacca. OcOOEHHOCTH CTPOCHHSI, Pa3MHOXKEHUS, Pa3BUTHS W JKW3HEHHBIE IUKIBI MOHOTEHEMH.
OcobenHoctu opranu3anuu Ha npumepe Polystoma inteqerrimum. OCOOEHHOCTH KU3HEHHOTO
UKIa B CBS3M C JKU3HEHHBIM IIMKJIOM XO3fWHA. OTHOJIOTHS, KIMHMKA H TIaTOTeHe3
MOHOT€HOU1030B. Mepbl 00pbObI M MPOGUITAKTUKNA OCHOBHBIX MOHOTE€HOUI030B.

Tema 13. Knacc Acnmmoractpsr (Aspidogastrea).

Crpoenue, pa3BuTHEe U KU3HeHHbIM 1Mk AAspidogaster conchicolaspidogaster
conchicola, mapa3ura , mapa3uTa ABYCTBOPYATHIX MOJUTIOCKOB M3 pPOJia JABYCTBOPYATHIX
MOJUTIOCKOB M3  poma 0e33y0ok6e33ybok  ((AnodontaAnodonta). Mopdo). Mopdo--
¢dbyHKIMOHaNbHAs  (YHKIMOHANbHAS  XapaKTepUCTHKA KJlacca XapaKTepUCTHKa  Kjacca
Aspidogastrea. Cuctemaruka kiacca Aspidogastrea.

Tewma 14. Knacc Tpemartonsr (Trematoda).

Cucrtematuka KJiacca, Mopdoopdo--pyHKIIOHATBHAS XapaKTEepPUCTHKA
kinaccad yHKIIMOHANTbHAS  XapaKTepucTUKa kiacca. Tpemaromo3sl. CTpoeHHe, pa3BUTHE U
KU3HEHHbIE IMKJIbI MpefcTaBuTesiel kiacca. OmpeseneHne TUNUYHBIX IpeJICTaBUTENEH
tpemaToZ. OCOOEHHOCTH OpraHW3allMi B CBS3M C OSHAOMAPA3UTH3MOM. JKW3HEHHBIN MK
Fasciola hepatica. Jlmarnoctuka dacuuonesa, ero mnpopuirakTuka. KU3HEHHBIH LUK
Opisthorchis felineus — Bo30yauTENasT NPUPOJAHO-OYArOBOTO 3a0O0JEBAHHS OMHUCTOPXO03a.
JlnarHocTuka U mpogHIaKTUKa OMUCTOpXxo3a. OCHOBHBIE OYard OMUCTOPXO03a HA TEPPUTOPHUU
Poccun. OcoOeHHOCTH CTpoeHus AWl TpemaTona. JIMarHoCcTWKa TPEMATONO030B IO SHIAM.
Knunuka, maTorenes TpemMaro1030B8, Mepbl 00pb0bI 1 podmiakTuku. CTpoeHne U 0COOEHHOCTH



Mopdonorun Tpemaron peid: CTpoeHHe, OCOOCHHOCTH MOP(OIOTUH TpemaTo] amMPpuOUii.
JKu3HeHHBI UK U MOP(OIOTHYECKUE OCOOCHHOCTH CTPOSHHs Tpemaroj nrtuil. Tema 15.
Knacce Llecroant (Cestoda). O6mas xapakTepucTtuka kinacca. IlpucnocoGienust Kk mapasuTusmy.
Cucrematuka JEHTOYHBIX uyepBeil. (OcoOeHHOCTH pa3BUTHUS LecTol. Mopdonorunyeckue
0COOEHHOCTH CTPOEHHSI LIECTOA B CBS3HM C DHIOMAPA3UTU3MOM. THIBI CTPOSHUS JTUYMHOYHBIX
dopm (buHH) mecton. OMacHOCTh, TEHHHAO03a W IMCTHIICPKO3a I 4ernoBeka. Mopdoiorus,
JMAarHOCTUYECKUE TPU3HAKW, IMKJIbI pa3BuTus 1ecron: Taenia solium, Taeniarhynchus
saginatus, Dipylidium caninum, DiphyllobothriumDiphyllobothrium latum. latum. XXusuennsrit
uki dxuHOKOKKa (Echinococcus granulosus). JKu3HeHHBIH UK anbBeoKOKka (Alveococcus
multilocularis). OcoOeHHOCTH CTPOCHHUSI

noJyioBo3penoii ¢opmsl U GuHHEL. [laTorenHoe neiicTBue, TMarHOCTUKA U MPOQPHUIAKTHKA
1ecron030B uenoBeka. Ilectompr pe16. JKusnennberdi muka Ligula intestinalis. Jlmarnoctuka
nectoqou10308 1no sinam. Tema 16. Tun Kpyrisle uepBu. OOmias XxapakTepucTHKa TUIa
Nemathelminthes. CucremaTuka Kpyribix yepBeld — mapa3uToB uenoBeka. Kiacc Hematonsr
(Nematoda). Mopdonorus Ascaris lumbricoides, Enterobius vermicularis; Trichocephalus
trichiurus; Toxocara canis, Toxocara mistax. ITarorenHoe AelCTBUE MEPEUNCICHHBIX HEMATO/I,
JUArHOCTHKAa M MpOQUIAKTHUKAa HEMAaTo/1030B. AHATOMO-MOP(OJOTrHYecKhue OCOOEHHOCTU
HEMAaTOJ B CBSI3U C mapa3suTu3MoM. JKHU3HEHHBI UK acKapuabl 4deloBeueckou (Ascaris
lumbricoides). YKu3nennsiii nuka Biacornasa (Trichocephalus trichiurus). JXu3HeHHBIH mHKIT
tokcakapbl (Toxacara canis). JXuszHeHHBIM MK aHKUIOcTOMBI (Ancylostoma duodenale).
Kuznennsrii nmkn Hekatopa (Necator americanus). JKM3HEHHBIH IIMKJI CTPOHTHIIOWIA WA
kuireyHor yrpuiibl (Strongyloides stercoralis). XKusnenustit mwmkn Tpuxunewtsl (Trichinella
spiralis, Trichinella pseudospiralis, Trichinella nelsoni, Trichinella nativa). Tpuxunemnies kak
MPUPOIHO-04YaroBoe 3aboseBanue. TUIIBI 04aroB TpuxuHesiesa. Juarnoctuka u npopuiaKkTuka
TpuxuHesuiesa. XKu3nenHslit muki pumitel (Dracunulus medinensis). @unspunao3bl.

Tema

Tema 1717. . Tun Ckpeonu ((AcanthocephalaAcanthocephala). ).

OOmast xapakTepucTHka Tuna ckpeOHu. Cucremartuka THUNa CKpeOHH. AHATOMO-
Mopdostornueckas 1 OMOJOTHYecKasi XapaKTepUCcTUKa CKpeOHei. AkanToredanessl.

[TapazuTel ppIO: NMUSABKHM, JIMYMHKH MOJIIIOCKOB, pakooOpasHble. KpaTkoe cozpepikaHue
tembl. CHCTeMaTHKa, CTPOCHHE, Pa3BUTHE W >KM3HEHHBIC IMKIIBI Tapa3uToOB, BO30yAMTENEH
CIIEAYIOIMX 3a00JeBaHMN: MHUCIMKONE3, KpycTaleosbl (9pra3uwié€s, JEepHHO3, aprynés)
napasuTUpYoIue rioxuann. HapyxHoe cTpoeHre BecloHOToro padka Lernaea — Bo30yauTens
MHBa3MOHHOTO 3a00JIeBaHMUS IPECHOBOAHBIX pBIO (JIepHeo3). HapyxHoe cTpoeHue xabpoHOroro
pauka Argulus foliaceus B030ynuTenss WHBA3WOHHOTO 3a00JIEBaHUSI TPECHOBOJHBIX PHIO
(apryne3). Knunuka, maTorenes BbI3bIBa€MbIX 3a00JieBaHUM, Mepbl OOpHObI U MPOPHUIAKTUKY.
CucremaTuka mapa3uToB pbl0 — TMHABOK, paKooOpa3HBIX, JABYCTBOPYATBHIX MOJUIFOCKOB
(THoxuamii).

Tema 18. MeToabl Mapa3uTOIOTHUYECKUX UCCIETOBAHMIA.

Mertoabl cOopa, IPUTOTOBICHUS MPENapaToB M aHajdu3a MOHOreHeil. MeToabl BCKpPBITUS
pbIO, cOopa U (ukcanuy mapa3uToB. MeToa MOJHOTO M HEMOJHOTO Mapa3HuTOJIOrHYEeCKOro
aHanu3a.

Tema 19. BBenenne B "SHTOMOJIOTHIO.

MHuorooOpa3ue HacekoMbIX. oOmeu3BecTHo. IIpaBuna mepBuuHOM  00pabOTKU
Marepuaia, HaKaJbIBaHWUS HACEKOMBIX, JTHKETHPOBAaHUS ¥ W3TOTOBJICHHUS TEMaTHYECKHX
KOJUJIEKLUH.

Tewma 20. ITonkmacc I[eppuano6eckpruibie Hacekomblie

PazHooOpaszue  ku3HEHHBIX  ¢GopM  mepBuUUHOOecKpbulbIX. Cpenma  oOuTaHus,
O6uonorudeckas poiib B skocucremax. Gayna Cubupu.

Tema 21. [Nonknace Kpsinateie Hacekombie. Ddemeponiabie HACEKOMbBIE

buonorust m mpakTudeckoe 3HaueHue mnpeacTtaButeneit orpsna [logenku. Cubupckue
BUBI TOACHOK. OCOOEHHOCTH UX OMpeAeIeHUs U cOopa KOJJICKIIMOHHOTO MaTepHaa.



Tema 22. buonornueckoe pazHooOpa3ue 010HATOHIHBIX.

BunoBoe pasnooOpaszue otpsana Crpexos3sl. buonoruss crpexo3. Mopdorioruueckue
OCOOEHHOCTH JIMYMHOK PAaBHOKPBUIBIX U Pa3HOKPBUIBIX CTPEKO3. 3HAYEHHUE JINYMHOK CTPEKO3 B
OuoreHno3e BogoeMoB. OCOOCHHOCTH OMpeeNieHUs] PAaBHOKPBUIBIX U PA3HOKPBUIBIX CHOMPCKHUX
BU/JIOB.

Tewma 23. buonoruyeckoe pazHooOpa3rue OpPTONTEPOUTHBIX HACEKOMBIX.

Mopdo-6uonoruueckue ocobeHHOCTH OTpsiioB TapakaHoBwie, boromomnossie, TepMUTHI,
Becnsnku, [Tamounnku, YxoBepTku. PasHooOpasue BuaoB B Poccun U compenenbHbIX CTpaHax
UX IpaKkTU4ecKkoe 3HadeHue. buonornyeckoe pasHooOpasue B Poccun orpsina Ilpsmokpeuibie.
Mopddonoruueckoe crpoeHue npeactaButenei nogorpsaaa Jnuanoyceie. OTau4uTeIbHbIC

4epThl CTPOEHHUs mpezacTaBureneil nonorpsna Koporkoyceie. BupoBoe pasHooOpasue
MPSMOKPBUIBIX UX IPAKTUYECKOE 3HAYCHUE.

Tema 24. buonorndeckoe pazHooOpa3ue reMUNITePOUTHBIX.

buonorus u xusHeHHsle ¢opmbl oTpsana PaBHokpbuibie. [IpakTuueckoe 3HaYCHHE.
Mmuoroo6pasue orpsga Knonsl. BogHo-oOuTaroniye u cyXxonmyTHbIE BUABI, U UX MPAKTUYECKOE
3HaueHHue. ['eMUnTeporHbIe CBSI3aHHbIE NUIIEBBIMU LEMSAMU C JKUBOTHBIMU U PACTCHHSIM:
otpsnbl Buu, [Tyxoenst, Tpurncel, CeHoesl.

Tema 25. buonoruueckoe pazHooOpa3ue KOJIENTEPOUTHbBIX.

Kuznennsie dopmbl oTpsina Kyku. OCOOEHHOCTH BOJOOOUTAIONIMX M CYXOMYTHBIX
KyKOB. PacTurenbHosgHbIe KYKU. [1n0TOSqHBIE )KYKH.

Tema 26. buonoruueckoe pazHooOpa3ue HEHPONTEPOUTHBIX.

Cubupckas  ¢dayna mnpencraButeneir  otpsanoB: CeruaTokpbuible, BepOmoaku,
bonpmekppuibie. [IpakTuueckoe 3HaYeHUE.

Tema 27. buonoruueckoe pazHooOpa3ue MEKONTEPOUTHBIX.

Ocobennoctu pa3Butusi pydeiHukoB. PayHa pyueitHukoB CuOUpH, NTpaKTHUIECKOE
3HayeHue. Otps CKOpHIUOHOBBIE MyXH, OcoOeHHOcTH Ouonoruu. Otpsa Yenryekpbuible.
Pa3HooOpasue >xku3HeHHbIX (opM uUX poiab B ¢uToleHo3aXx. BuaoBoe pazHooOpazue
[TepenoHYaTOKPBUIBIX M MX 3HA4YEHHE JUId 4elnoBeka. buomormueckue u mopdosornyeckue
ocobeHHOCcTH oTpsia JIBykpbuible. BunoBoe pazHooOpasue U MpakTH4YeCKOe 3HaYCHHE.

b1./1B.08.04.01 MeToabl 30010THYE€CKHX MCCIAET0BAHU I

DneKTUBHas AUCLHUILINHA.

CemecTp 5, 3auer.

S3BIK peanu3anuy — pyCCKUi.

OOw1ast TPyA0EMKOCTh AUCIUIIUHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— mexnmd: 16 u.;

— ceMUHapcKue 3aHsaTus: 16 4.

TemaTruueckui nJian:

Tema 1. Beegenue. Llenu u 3agauu kypca.

3HaueHue Kypca B [MOATOTOBKE CIIELHUAINCTOB-300J10T0B. [IoHATHE O METO/IE U METOIHKE.
Hcrtopuueckass crnpaBka O pa3BUTHMM METOAMK 300JIOTMYECKMX HcciaenoBaHui. (OCHOBHbIE
NPUHLIMIIBI  MCCIEI0BAaTENbCKOM  paboThl.  XapakTepUCTHKa OOBEKTOB  300JOTMUYECKHUX
UCCIICIOBAaHUM M OCOOCHHOCTH HX U3ydeHHMs. THIbl 300JIOTMYMECKHUX HCCIIEeIOBaHUMI:
OKCMEAUIMOHHBIE,  CTAallMOHAPHBIE, = KOMOMHUPOBAaHHBIC;  SKCIEPUMEHTAJIbHBIE, WU
nabopaTopHble; BU3yalbHblE W HMHCTPYMEHTAJIbHbIE, TEOPETHYECKHE U  MPUKIIAJHBIE,
JauTepaTypHble uccienoBanus. @UKCHPOBAHNUE 300JI0TUYECKUX HAOIOIEHUI: TUIIBI THEBHHUKOB,
MOJIEBBIE KYpPHAJbl M KapTOUYKU; KapTUpOBaHME, 3apHCOBKa, (oTorpadupoBaHue, ayauo- U
BUJICOCHEMKA.

Tema 2. [InanupoBaHue uccae10BaTeIbCKONH pabOTHI.

[Tpuniune! mianupoBanus. [1an u nmporpamma McclieIOBaHUN. DTamnbl UCCIIECIOBAHUS:
HOJATrOTOBUTENILHBINA, COOp MaTepuana B MoJe WIM B JIabOpaTopuH, KamepaibHas oOpaloTka,
aHaau3 W 0000meHne CcoOpaHHOTO MaTepuana, OMyOJIMKOBaHHME pe3ynbTaToB. CXEeMbl



CTaHJAPTHBIX MPOTPAMM H3YUEHHUS IKOJIOTUM amM(pUOWii, pEeNTHINNA, MTUII U MICKOMUTAIOIINX;
mporpaMma OMOreoeHOIOTHYECKUX UCCIIEIOBAHUIA.

Tema 3. MeTtoauku HaOIIOIEHUS U OTIPEIEICHUS T03BOHOYHBIX )KUBOTHBIX B IPUPO/IE

[Ipsimble HaOmIoAEHUA HAJl >KUBOTHBIMH B €CTECTBEHHON OOCTAaHOBKE U B YCJIOBHSIX
IKCIIEPUMEHTA, HAOIIOACHUS Ha SKCKYPCUSAX U MyTeM IOJKApayIUBaHUsA. DKCKYpCUU 0030pHBIE
(o6mue) u TemaTudeckue (IeIeBbie). DKCIEPUMEHTHI B IPUPoJIe U Jlaboparopun. Habmonenue
KUBOTHBIX I10 CJI€IaM UX KU3HEACATEIbHOCTH.

Omnpenenenre B IpUPOJI€ 36MHOBOAHBIX M IPECMBIKAIOLIUXCS 0 KOMILJIEKCY MPU3HAKOB:
MOBEJICHHUE KUBOTHOTO, €r0 Pa3Mephl, OKpacka, (hopma Tena U TOJIOBbI, MECTO U BpeMs BCTPEUH,
OuoTOI U ap.

Omnpenenenre B NpUpOAE NTHIl MO MOP(OIOTHUECKUM NpU3HAKaM (BHEIIHHHA BHUJ H
pa3Mepbl MNTHULBI, OKpacKa OINEpeHHs), OCOOCHHOCTSIMH MOBeAeHUs (I€HHEe, Pa3HOro poja
MO3BIBBI, THII MIOJIETA, XapaKTep ABMKEHUS 110 3€MJIE U IEPEBbSIM, MaHEpa CUICTh, 3aTaUBAaThCS U
Ip.), MECTO MJTU YCJIIOBUSI OOMTAHUS.

Omnpenenenre B TPUPOAE MIICKOMUTAIOMNX IO COBOKYMHOCTH MOP(OIOTHYECKHX,
9KOJIOTHYECKUX M OSTOJOTUYECKUX IMPHU3HAKOB (pa3Mepbl Tella U OKpacKa, XapaKTepHbIe
NPUBBIYKH U CTIOCO0 MEPeABIKEHUS, OMOTOI M KOHKPETHOE MECTO BCTPEUN ).

Tewma 4. [IpaBuia Hay4HOTO KOJUIEKTUPOBAHUS

3HavYeHHE KOJUICKIMHU I 300J0THYECKUX uccienoBanuil. Opyaust ¥ CocoObl OTJIOBa
HA3eMHBIX T[03BOHOYHBIX (ampubMii, penTwiuid, nTUL, MIekonuTaonmx). IIpemaposka
KUBOTHBIX. [IpaBmiia KOHCEPBUpPOBAHMSA, NMEPEBO3KH M XPAaHEHHsS. DTHKETHPOBAaHHUE. 3aluch
JAHHBIX U MepBUYHAS 00paboTKa COOpaHHOTO MaTepuana.

Tema 5. BuoBoil cOCTaB U CTPYKTYpa HACEJICHUSI Ha3€MHBIX TO3BOHOYHBIX

3HaueHne W 3a7aud  (ayHUCTUYECKUX HCCIEAOBaHUNA. XapaKTEepUCTUKAa BHUAOB IO
IPOMCXOXKACHUIO U PACIIPOCTPAHEHUIO (TpaHCIaIeapKThl, 3aIaJHbIe U BOCTOYHBIC MAJICAPKTHl U
Ip.). DKOJOTrHYecKasi XapakTepUCTHKa BUAOB (JIECHBIE, TaeXKHbIE, JTyTOBO-CTEIIHBIE, CTEIHBIE;
TUrpoUIIbHBIE, TOYBOJHBIE, BOJIHBIC; HA3eMHBIC, PEBECHBIC, IMOJYIPEBECHBIC, MOI3EMHBIC;
BO3AyIIHbIE). Bunael goMuHupyomme, OObIYHBIE, pEIKHE — YYacTHE WX B HaCEJICHUM.
KonndecTBeHHBIE METO/TBI B (PayHUCTUYECKHUX MCCIIECTOBAHUSX.

Tema 6. [IpuHIIUIIBI ¥ METOBI KOJTMYECTBEHHOTO yUeTa JKUBOTHBIX

MecTo KOIMYECTBEHHOTO y4eTa B 300JIOTHYECKUX HCCIEOBAHUAX. YUEeT Ha MapuIpyTax
U IpoOHBIX momaakax. KomndecTBeHHbI yueT aMpuOuit, penTHiInid, NTUI] 1 MIEKOMUTAIOIIUX.
I'ocynapcTBeHHBIN y4eT U KaaacTp KUBOTHOTO MUpA.

Tewma 7. 3yueHue KOHTAKTOB U TIOJBUKHOCTH HA3€MHBIX TTO3BOHOYHBIX

Teopernueckoe M MPAKTHYECKOE 3HAYCHHWE W3YUEHHS] KOHTAKTOB M ITOJBHKHOCTH
Ha3e€MHBIX I[I03BOHOYHBIX. M3ydyeHue mMOABIKHOCTH aMpuOuii, 3MeH, smepun, uepenax.
OcCHOBHBIE TIPHUEMBI TIOBTOPHOTO OTJIIOBA M HAOIIOJCHUS 32 MEUECHBIMH JKUBOTHBIMH.

Mertoapl u3yueHus: murpauuii nrun. KombieBanue — ofHa H3 Hauboyiee HIMPOKO
pacIpOCTpaHEHHBIX METOIWK W3ydeHHst nTUll. OCHOBHBIE CEpHUHM KOJIEI, NMPHUMEHSEMBIC IS
KOJIbLIEBAHMS NTHIl B Hamel ctpaHe. CpencTBa MaccoBOTO OTJIOBA NTHIL: MAyTHHHBIE CETH,
Jy9KH ® JAp. BwusyanbHble HaOMIOACHWS, WCIONB30BAaHHE pAaZapoB, pPaIHONEPEAaTIHKOB,
Ipecie/IOBaHUe MUTPUPYIOIIMX MTUI Ha camojere. MeToapl H3y4eHUS OpHEHTallud |
HaBUTAIMH MITHI. 3aBO3bI MITHI] HA pa3HBIE PACCTOSHUS OT «IoMay»; MeToanka Kpamepa.

MeToasl M3y4eHHS] TPOCTPAHCTBEHHOW CTPYKTYpPHl TMOMYISLUUNA MIIEKOMHUTAIONIUX.
WHauBHyalbHBIA Yy9aCTOK, BEIUYMHA CYTOYHBIX M MHUTPAIMOHHBIX XOJIOB, COOTHOIICHHE
OCEIUIBIX W MUTPHUPYIOIIUX IKUBOTHBIX B mONyiasaiuu. OCHOBHbIE TPUEMBl H3yYCHHS
MOJBM)KHOCTA MIICKOTIMTAIONIMX: TPOIUICHWE 110 cJlelaM, OTJIOB KaHaBKaMu, H 00JIOB
MOCTOSIHHBIX ~IJIOUIAJI0K, HAOJIOJEHUS 3a MEYEHHBIMH >KUBOTHBIMU. CrOCOOBI MEYEeHHS.
OOpaboTka mONyYEeHHBIX JaHHBIX ((opMbl 3amuced, KapTorpapupoBaHUE MEpeMEelIeHUs
3BEPHKOB, pacueT JIMHEHHBIX TIOKa3aTelield MOJBIKHOCTA U IUIOMIATU WHIAWBHAYATbHBIX
YYaCTKOB).

Tema 8. CriocoObI 3ydeHUs! pa3MHOKEHHS



Teopernueckoe M MNPAKTUYECKOE 3HAUEHUE M3YUEHUS PA3MHOKEHUS Ha3E€MHBIX
IIO3BOHOYHBIX. MeTo/1bl N3yueHHs Pa3MHOXKEHUS aM(PUOMIA U PeNTUIINIA: 10JIeBble HAOII0eHUS
10 BBIICHEHUIO CPOKOB Pa3MHOXEHMsI, MECT CHIapUBAHUS U OTKJIAJKU SUL; OTJIOB KUBOTHBIX C
LEJIBI0 M3Y4YEHHUS COCTOSIHHUSA HX TEHEpaTHUBHBIX OpPraHoB, TEMIIOB pAa3BUTHS M PpOCTa;
NOTEHLMANbHAs U pealibHasl IUIOAOBUTOCTbD.

Mertoabl u3ydeHMs] pa3MHOXKEHHUs NTHLl. Perucrpanus CpokoB Hadana M OKOHYAHUS
THE3/IOCTPOEHUSI U CPOKOB OTKIAaAKH siul. HaOnromeHus 3a mepuoIoM HACHIKUBAHUA SHII,
BBUITYIUICHUS NITEHLIOB, UX POCTOM M pa3BUTHEM. V3ydeHUs COCTOSHUS T€HePaTUBHBIX OPIaHOB.

NHTEHCUBHOCTh  pa3MHOXKEHMSI ~ MJIEKONMTAIOLUIMX: 4YacTOTa IUKJIOB  OBYJIALIMH,
IPOJOJDKUTEIBHOCTh OEPEMEHHOCTH, IUIOJIOBUTOCTh, BO3PAcCT HACTYIUIEHUS IOJIOBO3PEIOCTH.
CrpoeHue MoJIOBOM cHCTEMBI caMLOB M caMoK. OmpejeseHue ydacTHsl CaMIlOB U CaMOK B
Pa3sMHOXKEHUU HA IPUMEpPEe MEJIKUX MJIEKOIMUTAIOIIUX.

Tema 9. CriocoObl N3yueHUs MUTAHUS

KayecTBeHHast U KOJMUYECTBEHHAs XapaKTEPUCTHUKA MUTAHUS HA3€MHBIX [103BOHOYHBIX.
OcCHOBHBIC TPUEMBI N3YUEHUS UTAHU aM(DUOHIA U PENITIIINI: aHATIN3 COACP)KUMOTO JKEITYIKOB,
9KCHEPUMEHTHl B JIAOOpPaTOpUM M B MpHUpoJe. beckpoBHbIE METOAbl HM3y4YeHUs MUTaHUA
0ecxBOCTBIX amM(puOuUii, 3MEH, SITIEPHII.

Mertoabl n3ydyeHusl MUTaHUS NTUL aHAINU3 COJEPKUMOTO KeJyJKOB U 3000B, MOTa/I0K U
HKCKPEMEHTOB, M3Y4YEHHME OCTATKOB IHIIM OKOJO TrHe3[. [IpmKu3HEHHBIE METOJbl HU3YUYEHHS
NUTAHUSA OTULL.

MeToapl W3yyeHUs MUTAaHUS MIICKONMMTAIOIIMX: AHAIU3 COJEPKUMOIO IKENyJKOB,
9KCKPEMEHTOB, Pa300p OCTaTKOB MUINM M 3alacoB B KJIAJOBBIX, y4eT IMOTPHI30B M MOEHCH,
HETIOCPEACTBEHHbIE HAONIOJCHUsT B TpHpone, B Jaboparopun. OOpaboTka coOpaHHOTO
MmarepHaa.

Tewma 10. Onpenenenue Bo3pacTta HA3EMHBIX MO3BOHOYHBIX

TeopeTnueckoe U MPaKTUYECKOE 3HAUEHUE U3YUYEHUSI BO3PACTHOM CTPYKTYPhI MOMYJISALUN
HA3eMHBbIX IO3BOHOYHBIX. Bo3pact XpoHonormueckuit (aObCONIOTHBIA) M (PU3HOIOTHUECKUN
(oTHOCHUTENBHBII). OCHOBHBIE MPUEMBI BbIIEICHUS BO3PACTHBIX TPy Yy aM(puOHUil 1 penTHiInii:
PAIBI pacripeiesieH s 1Mo JJIMHE U BECy Tella; 110 BECy XpyCTaluKa rias3a u JIp.

OmnpeneneHne OTHOCUTENBHOIO BO3pacTa ITHI[ IO BECy Tela, OKpacKe ONEPEHUs,
MOJIOCTH PTa U pally’KUHBI I71a3a, 110 pa3Mepy KitoBa, (paOpHUIeBol CyMKe U Jp.

Metoapl onpeneneHus Bo3pacTta y MIeKONMUTaMuUX. OCHOBHBIE BO3PACTHBIE KPUTEPHUH:
BEC, pa3Mephl Tejla U yepera, M3MeHeHHe (GopMBbl U IPONOPLMH Yepena, pa3BUTHE U CHAILIMBAaHUE
3y0O0B, pa3BUTHE U CHAIIMBAaHUE BOJOCSHOTO IMOKPOBA U €r0 OKpacka, CTeNeHb Pa3BUTUS 300HOM
JKeJe3bl, COCTOSIHHE F€HEPaTUBHOM CHUCTEMBI.

Metoauka omnpenieneHust Bo3pacTa 1o CIOUCTBIM CTPYKTypaM 3yO0OB U NEpPHOCTaIbHON
30HBI KOCTU KaK IPUMEp YHUBEPCAIbHOW METOJMKU ONpeAesIeHUs] XPOHOIOIMYECKOTr0 Bo3pacTa
Ha3€MHBIX I0O3BOHOYHBIX.

Tema 11. Mopdonoruueckue U MophoPHU3NOIOTUYECKUE HCCIETOBAHUS HA3E€MHBIX
MIO3BOHOYHBIX

Ponb Mopdornornueckux uccieqoBaHui B 300JI0TUH HA3€MHBIX TO3BOHOYHBIX. OCHOBHBIE
napaMeTphl, UCTIOJIb3yeMbIe 111 MOP(OIOTHYecKOi XapaKTepUCTUKN aM(pHOUi, penTHINHI, NITHIL
u Miekonurtamomux. IlojoBas, Bo3pacTHas ce30HHas W reorpaduueckas HM3MEHUYHUBOCTh
MOp(OJIOTHUECKUX TOKa3aTeneil. 3HaueHHe OKpacku JUIsi MOP(OIOrHMYECKHX HCCIET0BaHHMA.
Meton Mopdodu3noaornueckux HMHIUKATOPOB B  OKOJOTHM HA3€MHBIX IMO3BOHOYHBIX.
XapaKkTepuCTUKa BAXKHEHMIINX HMHTEPhEPHBIX IMOKa3aTeleil: MHIEKChl MOYKH, ceplua, MEeYeHH,
CEJIE3eHKH, HAJIMOYEYHUKOB, 300HOM ’Keje3bl; [UIMHA KHUIIEYHHMKA UM €ro OT/AEJOB;
reMaToJIOTHUECKUE TOKa3aTeau: KOJMYECTBO JSPUTPOLUTOB M TIeMOINIOOMHA, KOJIUYECTBO
JEMKOIMTOB, JeWKouuTapHas Qopmyia; colaep)kaHWe BHUTaMHHAa A B IEYEHH; KOJIUYECTBO
JKUPOBBIX PE3EPBOB U MOJHOE YUCIIO HAPY>KHOTO U BHYTpEHHET0 kupa. CTaTUCTUUECKUM aHATIU3
coOpaHHOTO MaTepuana.

Tema 12. @enernueckne UCCIEIOBAHNS B SKOJIOIMHM Ha36MHBIX TI03BOHOUYHBIX



Ponp (enernueckux wuccinenoBaHW B M3YYEHWH BHYTPUBHIOBOH HW3MEHYHMBOCTH.
Onpenenenne nousaTus «pen» u «peHoponny. McrnonpzoBanue B kauecTBe GPeHOB y ampuOuii
HEMETPUUYECKUX IPU3HAKOB: OKpacKa, PUCYHOK M CTPYKTYpa KOXKHOTO MOKpoBa. [TpuHIUMbBI
BbIICNICHHs (DEHOB 10 MUTKOBaHMIO ((poauao3y) Hor y ntui. Karamor ¢peHOB MIICKOTUTAIONINX.
Crioco6s1 onncanus pernopona. bykBeHHOE U 4HCI0BOE KOAMpoBaHue GeHO(POHIOB.

Temal3. COop u nepBuuHas 00pabOTKa Mapa3uTOIOTHIECKOTO MaTepHalia

[laToreHHoe W >MHUAEMHOJIOTHYECKOE 3HAUYEHHE OSKTO- M HHAomapa3uToB. IlapazuTs
MOCTOSIHHBIE U BpeMeHHble. Crenuduka MapazuToIOTHYECKOr0 OOCIEOBAHUS KOXKU U ee
MPOU3BOHBIX (COOP AKTOMAPA3UTOB) y MPEACTABUTENCH Pa3HBIX KIAcCOB: aM(puOUid, penTHIINH,
nTHll, MiiekonuTaronux. [lapasutonornyeckoe ucciae0BaHuE BHYTPEHHUX OPTaHOB U MOJOCTEM
tena (cOop oaHmomapasutoB). OOpabOTKa TMONYYCHHBIX JaHHBIX: WHICKCHI OOWIHS U
BCTPEYAEMOCTH, MIOKA3aTeNId POKOPMIICHUS.

Tema 14. M3ydyeHune )XKMBOTHBIX C MCIIOJIb30BAaHMEM I'€HETUUYECKUX MeT0/10B. Hekoropbie
METOJbl  MOJIEKYJISIPHO-T€HETUYECKOTO aHayu3a. [TLIP, aHaIu3 HYKJIEOTHIHBIX
nocneaoBarenbHocTel. dunoreorpadus. ['eHeTHYecKoe pazHOOOpa3ue.

b1./1B.08.04.02 I'epneroJiorus

DneKTUBHAs AUCLUILINHA.

Cemectp 5, 3K3aMeH.

SI3BIK peanuzanuu — pyCCKui.

OOw1ast TpPyA0EMKOCTh AUCLUILIMHBI COCTaBIsAeT 3 3.€., 108 yacos, U3 KOTOpPBIX

— nexuud: 16 u.;

— CeMHUHAapCKue 3aHsATus: 26 4.

TemaTnuyeckuil njaH:

Tema 1. Beenenue B kypce «I'eprieronorus». IIpakTudueckoe 3HaueHHE 3€MHOBOJHBIX U
MPECMBIKAIOLIUXCSL.

I'epnieronorus, ee 3agauu, NPUHLIMIIBI, METOIbI M HAIIPABJICHUS McciaeaoBaHui. [lenenne
Ha COOCTBEHHO TEpHEeTOJOrHI0 U OaTpaxojoruio. B3aumocBsi3p ¢ JIpyruMH  y4eOHBIMHU
JUCLHUIUIMHAMH:  300JI0THEH TO3BOHOYHBIX, CpPaBHHUTEIbHON aHAaTOMHEW, 3MOpUOSIOTHEMH,
HKOJIOTHEN, OOJIBIINM 300JI0TUYECKUM NMPAKTUKYMOM U 300TOKCHHOJIOTHEN. 3HaueHne aMpuounit

U PENTWINHN B XKU3HU JIFOZeH. 3eMHOBOIHBIE M MPECMBIKAIOIINECS KaK 0ObEKThl HAyUHBIX
UCCIIEIOBaHUM. DKOHOMHYECKOE 3HaueHne aM(puOuil 1 penTHINH.

Tema 2. Kpatkuii ouepk HCTOPUH T€PIETOIOTHH.

WuTepec k aMmPpuOUaIM U penTUIIUAM Y JTIOAEH B TOMCTOPUYECKUN MEpUO U HAKOIUIEHHE
CBEIEHUII O HHUX Ha MPOTSHKEHUH HMCTOPUYECKOro pa3BUTHS obmiectBa. IlepBble HayuyHble
CBEJICHMSI O 3€MHOBOJIHBIX U MPECMBIKAIOIIMXCA B paboTaXx aHTUYHOIO BpeMEHU (ApHUCTOTEIb,
[Tnunuit Crapmuit u 1p.). JaneHeimee pazButue nzydenus ampuouit u pentuumii: K. I'ecHep
(XVI18.), Y. Anprosanu (XII B.), [Ix. Peit (XVI B.), K. JTunneit (XVIII B.).

CraHOBJIEHHE TepPIETOJIOTUN KaK CaMOCTOATENBHOro pazzena 3oo01oruu B XVII — nepsoit
nosioBuHe XX BekoB. Mccnenosanus U. Jlaypentu, Y. Mromnepa, T. I'ekcnu, [x. Bynenmkepa,
K. 'opmana, b. Qropurena, 2. lpeiibepa, A. bpema, K. [lImuara, A. Ceba.

3HaueHUE PYCCKUX M COBETCKUX YYEHBIX B pa3BUTHM reprerosiorud. Ilepsbie
akanemuueckue okcneaunuu (I1.C.IMlamnac, W.W. Jlemexun wu 1p.) dayHucTHUECKHEe U
HKOJIOTMYECKUE HCcleloBaHus B obsactu repreronoruu B XIX — Hayane XX BB.: paboTsl D.A.
OBepcmana, M.A. Kpunwuikoro, A.A. Urpayxa, A.M. Huxonbckoro, f.B. bepasru, JLA.
Jlentna, A.A.bpayHnepa.

Pazputue repnerosoruun B CCCP u Poccum B XX-XXI| BB.: mnpeoOnaganue
(bayHHCTUYECKMX U SKOJIOTMUYECKHX paboT Ha HavaiabHOM dTane. OCHOBHBIE HaIlpaBJICHUS
repreToNIoTHYeCKUX HccaenoBaHuii: cucrematuka, ¢aynuctuka (C.A.Yepnos, I'.®. Cyxos,
I1.B.Tepentrsen, U.C.[lapesckuii, H.H. lllep6ax), sxonorus (b.A. Kpacasues, 11.C. EmenbsHOB,
A.I'. bannmkoB, A.K. Pycramos, C.C. IlBapu), naneontomorust (JL.U. Xazaukwuii, JI.H.
Tartapunos, JI.A. Hecos, B.M. UxukBanze).



Tewma 3 .CoBpeMeHHBIE TPOOIIEMBI M HAIIPABJICHUS B PA3BUTUU T€PIIETOIOTHH.

OcHOBHbIE HaIpaBJICHUS COBPEMEHHOMN repIreTOIOTUH. [lepcnekTuBsl
reprneToJoruYecKuX HucciieqoBanuidi. HoBble HampaBieHHsT B U3YYCHUU 3EMHOBOJHBIX U
MPECMBIKAIOIIUXCS: aMPUOMM U PENTHIMKM KaK OOBEKThl H3YyYEHHUS MUKPOIBOIIOIMOHHOTO
nporecca, Mopho-huU3HOIOTHUECKHE UCCICIOBAHNS OPraHOB YYBCTB KaK OCHOBA JUIS CO3JIaHUS
anmnaparoB ¥ MPUOOPOB B TEXHUKE; H3yuyeHUE aM(PUOUNHBIX U 3MEUHBIX SI0B.

Tewma 4. [IpoucxoxaeHNe 3¢ MHOBOIHBIX U (DHIIOTEHUST OTJEIBHBIX TPYIII

Mopdobuonoruueckasi XxapakTepuCcTHKa Klacca, KaK TPYIIbI, OOUTAIOIIEeH «Ha TPaHULIe
BoAmbl W cymu». COOTHOLIEHHE 3E€MHOBOJHBIX C pPa3IMYHBIMH TPYNIaMu  pPbIO, WX
MIPOUCXOXKICHUE U HBOMOLUSA. MIXTHOCTErM U reprneporepneToH Kak MPOMEKYTOUHBIE TPYIIbI
MEXy pbI0aMU ¥ 3¢ MHOBOTHBIMHU.

Crerouedansl. Jlenenue Ha mnoakiacchl Jlyromno3BOHKOBBIX U TOHKOIO3BOHKOBBIX.
Opomrorus B psaay JlabupuHOMOHTOB. Bompoc o MpOMCXO0KACHUM XBOCTATHIX U OECXBOCTBIX
3eMHOBOJHBIX. KputHnueckas onenka reopun JiuccamdpuoOuii.

CoBpeMEHHBIE TPEACTABICHUS O TMpoOJeMe BBIXOJAa IMO3BOHOYHBIX Ha  CYIILY
(uccnenoBanusi A.H. Cesepuesa, II.M. IImanbraysena, A. Pomepa, Jl. VYorcona, JLII
TarapuHoBa).

OuUIIOreHeTUYECKHEe CBSI3M U IPOUCXOXKICHHUE OTPAJOB XBOCTaThIX, OECXBOCTHIX U
6e3Horux ampuomii.

Tema 5. Cucremartuka u reorpauyeckoe pacpoCTpaHEHUE 3€MHOBOTHBIX

Cucrematnka amQpuOWii, JCICHUE HA TMOJKJIACCHL. XapaKTEPUCTHKA COBPEMEHHBIX
OTPSIOB.

Otpsn XBocrateie. OOmas xapakTepUCTUKA, JEICHHE Ha IMOAOTPSIbI U CEMEUCTBa.
buonornueckas xapakTepucTuka NpeICTaBUTENIEH OTAEIbHbBIX OTPSA0B U CEMEUCTB.

Otpsig besnorue. YepTol cTpoeHUS, OTPA)KAIOIIME MPUMUTHUBHOCTh U CICIIHAIM3AIUIO
rpynnsl. PacpocTpanenue 0€3HOTHX U KPaTKHil 04epK WX OMOJIOTHH.

Otpsing  becxBocteie, wnu Ilperaromme. BumoBoe pasHooOpa3ue U COBPEMEHHOE
pacmnpoctpaHeHue Ha 3emie. JleneHue Ha moAoTpsAbl U ceMeicTBa. OOImIas xapakTepUCTHKa
MOJOTPSIOB M CEMEIMCTB, OMOJIOTHS OTACIBbHBIX MPECTaBUTEIICH.

barpaxoreorpaduyeckas xapakTepucThka dyacteil cera. barpaxodayna Poccum, ee
COCTaB M pa3MelieHue Mo JaHamagTHRIM 30HaM. Peikne u ucye3aromue BUIbI.

Tema 6. Mopdoduznonornyeckue OCOOCHHOCTH 3E€MHOBOJHBIX KaK MPUMUTHBHBIX
HA3eMHBIX TTO3BOHOYHBIX.

VYcnoBus CymiecTBOBaHUS M OMOTONMUYECKHE TPeOOBAaHUS 3€MHOBOJHBIX KaK TPYIIIBL,
obuTaromieil «Ha rpaHuIie IByX cpen». Mophoouosornueckue alanTaiuy K )KU3HU B Pa3TUIHBIX
YCIIOBHSIX CYIIECTBOBAHUS.

Tema 7. CyTOUHBII U CE30HHBIN LIUKII 36MHOBO/IHBIX.

Ce3oHHass W CyTO4YHash UUKJIMYHOCTh. Murpauunu. TeppuTOpHanbHOE TIOBEICHUE WU
YyBCTBO JoMa (XOMHUHT). ['070BOM LMK 3eMHOBOJHBIX. Poib abuoTudyeckux (akToOpoB
(Temmieparypa, BIaXKHOCTh, CBET U JIp.) B )KU3HU 3€MHOBO/IHBIX.

Tewma 8. [luranue. Bparu u nmapa3utsl. YpoacTa u 00JI€3HU.

[TummeBsie OOBEKTHI U MPHUCIOCOOTCHHS K TMOEHAHUIO PA3TUYHBIX THUIIOB JIOOBIYH.
Bo3pactHas ~ w3MeHumBOCT, B mnuTaHud.  KanamOamm3m.  EcTecTBeHHBIE — Bparw.
JleMOHCTpallMOHHOE  TOBEJAEHHE. 3allUTHBIE MPUCIOCOONEHUS, Tpeaynpexaarmas u
npucnocoouTenpHas okpacka. [lumeBple menu. Pons B OWoreHO3aX Kak KOHCYMEHTOB U
MPOIYIEHTOB. 3HAueHHWe u3ydeHus nutanus ampubuil. Poms ampubuit B moanep:kaHuUU
PUPOTHOOYATOBBIX 3a00JI€BaHUM.

Tema 9. PazMHOXeHHE 36MHOBOIHBIX.

Pa3smHoxkeHne 1 cmeHa cpeabl nmpu pa3BuTHH. [lonoBoi AuMOpdU3M U €ro Ha3HAUYEHUE
npu crapuBaHuu. ['0J0COBBIC peakliy 3eMHOBOIHBIX. bpauHble CHTHaNbl KaK OMOIOTHYECKUI
M30JIMPOBAHHBIN MeXaHW3M. BHyTpeHHee M HapyKHOE OIIOJOTBOpeHue. Bo3pacT HacTymieHus



OJIOBOM 3peintocTy. fiina u nuuuHky. [hnogoButocts 3eMHOBOAHBIX. DOpMa, pasMepsl, OKpacka
KJIaJIOK.

Tema 10. Pa3BuTne 3eMHOBOHBIX.

Pa3Butre m poct xBOCTaThIX, OECXBOCTHIX M Oe3Horux amduobuii. BHemnue (axTopsl,
BIUSIONINE HAa YMOPUOHATIBHOE W JIMYMHOYHOE pa3BuTHE. Metamopdo3 U ero OHOJOrHYecKoe
3HaueHue. HazemHoe pa3BuTHe, sillie)xuBOpoxaeHue. 3abota o moTtoMmMcTBe. ['MHOTeHe3 U
MOJIMTUIOUINS Y 36MHOBO/IHBIX.

Tema 11. CtpykTypa nonyyisiiui 3€MHOBOJIHBIX, YUCIICHHOCTD U €€ IMHAMUKA.

[IpenenbHblil CpeaHUNA BO3PACT PA3HBIX BUJIOB . MOIMYISLUHUN 36MHOBOJIHBIX. MI3MEeHEHU
BO3PACTHOTO COCTaBa B IpeJesax OJHOM MOMyIALUU. XapaKTep MPUCIOCOOUTENBHOIO 3HAYCHUS
BO3pPACTHOM CTPYKTYpbl nomnyisiiui. COOTHOIICHHE TMOJIOB B momyssiiuu. PazMepHo-mosioBas
CTPYKTypa HOImyisiuuu. M3MeHeHre COOTHOLIEHUs IOJIOB BO BpeMsl pa3MHOKEHHUs. OCHOBHbIE
3aKOHOMEPHOCTH JUHAMHUKU YMCICHHOCTH U OMOMAcChl MOMYJSAIUNA 3eMHOBOJIHBIX. OCHOBHBIC
MPUYMHBI KOJIeOaHUs YUCIECHHOCTH.

Tema 12. DBOTIOIIMOHHO-MOP(OIOTHIECKHE OCOOCHHOCTH MTPECMBIKAIOIIIUXCSI.

VYcnoBus cymiecTBOBaHUS, JJaHAMIAQTHOE U OMOTOMHMYECKOE pacIipe/ie]ieHHue Pa3IuyHbIX
TPy MpecMBIKAIOMHIXCs. MoppoOHOIIOTHYECKUE aJaNTalliK K JKU3HHU B PA3JIMYHBIX YCIOBHSIX
CYILIIECTBOBaHMs (JIpEeBECHbIC, BOAHbBIC, OOJOTHBIC, MYCTHIHHBIC, TOPHBIC, POIOIIUE U JPYrHe
JKU3HEHHBIC (DOPMBI).

Tema 13. IIponcxoxieHHE MPECMBIKAIOIINUXCA U UX 3BOJIFOLHSL.

VYcnoBus *u3HU Ha 3eMjie B KOHIIE Iaje0308 U MOp(O-3KOJOTMYECKUE MPEAIOCHUIKH
OCBOEHMSI TerTpanmojamu cymud. KoTwiiozaBpel M HMX  pOJACTBEHHBIE OTHOUIEHUS C
penTwmoMophHbIME cTeroredaniamMu. AMQUOUNWHBIE W PENTWIMKWHBIC YEePThI B CTPOCHHU
ceiimypun Kak (GOpMbI, 3aHHUMAIOIIECH MPOMEXKYTOYHOE IMOJIOKEHHE MEXAY 36MHOBOJHBIMU U
MIPECMBIKAIOIIUMHUCS.

DOBOJIIOLIMS  Yepena JAPEBHUX MPECMBIKAIOUIUXCS W JIEJIEHUE Ha TCpYyNIbl aHarcui,
CHHAIICUJI, JUATICUJ: JPEBHEHIINE TPEACTABUTENHN KaXIOW M3 ITUX TPyMHI. 3aBPOICUIIHBIN U
TepancCUIHbIA TyTH pa3BUTUS. Teopuu, OOBICHSIIONINE BEIMUPAHUE TPEBHUX MPECMBIKAIOIINXCS
B KOHIIE M€30304l.

[IpenkoBbie GopMbI U MyTH MPOUCXOXkIeHUs depenax. [IpenkoBbie GOpMBI U TeOpHH,
TPAKTYIOIME IPOUCXO0XKICHHUE 3MEN.

Tema 14. Cucrematuka u reorpaduieckoe pacrpocTpaHeHHE MPECMBIKAOIIUXCS.

CucremaT4ecKuil OYEpPK COBPEMEHHBIX MPECMBIKAIOMUXCA. JleeHne Ha MOJKIIacChl U
OTPSAJIBI.

Otpsig Uepemaxu. CBoeoOpasue HX OpraHu3aliid, COBPEMEHHOE PAaCIpPOCTPAHCHHE.
Jlenenue Ha ceMeNCTBa, KpaTKasi UX XapaKTEPUCTHKA M OUONOTHUS OTIENbHBIX MPEICTaBUTENCH.
XO035iCTBEHHOE 3HAYEHNE HEKOTOPBIX BUIOB.

Otpsg KioBorosnoseie. Bpemsi BO3HUKHOBEHHMS OTpsiia M PacHpoOCTpaHEHUE €ro B
npomioM. COBpEeMEHHBIN apea KIFOBOTOJIOBEIX. OYepK OMOJIOTUH TaTTEPUH.

Otpsan YemyiiuaTeie. JleneHue ero Ha MOAOTPSABI: XaMEIICOHBI, SIIEePHIIbl, aM(pUCOCHBI U
smen. OOmas xapakTepUCTHKAa TOIOTPSIOB, JeleHHe HuX Ha cemeilcTtBa. COBpeMEHHOE
pacmpocTpaHeHHe OTIENbHBIX TPYNN Ha 3emiie W OHOJOTHS HEKOTOPBIX MpPEICTaBUTENCH.
@uoreHeTHYECKHE CBSI3U B 0Tpsiae UenryiyaTsix.

Otpsan Kpoxogunel. OCOOEHHOCTHM WX OpraHU3AIMM, 3BOJIONUS TPYIIbBI, apea.
CoBpeMEHHbBIE CEMENCTBA U 3HAUEHUE WX IS YEJIOBEKA.

I'epnieTonoruyeckass xapakTepucTuka dYacteid cBera. [epmerodayna Poccunm wu
COTpEAENbHBIX TEPPUTOPUN, €€ COCTaB, OTHOCUTEJIIbHOE OOraTcTBO M pa3MeIlleHue 0
nanamadTHEIM 30HaM. Penikuie v ncdes3aromniue BUIbL.

Tema 15. 'omoBOM UK MPECMBIKAFOIIUXCS.

Ce3oHHas ¥ CyTOYHAsl UKIUYHOCTb. 3UMHSS U JIETHSS «CISTYKWY, JIMHbKA, MUTPALIUH U
nepemenieHus. TeppuropuanbHoe MOBEAECHNE M YyBCTBO jJ0Ma (XOMUHT). HaBuramust MOpcKux



yepenax M OpHMEHTalus Ha3eMHBIX BHUAOB. TeMiepaTypHble ajanTalliM W 3KOJOTMYecKas
TEPMOPETYJIALUA.

Tema 16. PazmHOXeHME U pa3BUTHE NpecMblKatouxcs. CTpyKTypa NOMYJISILUA.

JleMOHCTpallMOHHOe U OpauHoe noBeJeHHe. bpauHble TypHUpbl. MOHO- M monUramus.
CrpoeHue, KOIMYECTBO W THUIBI SAUL. SHIEKUBOPOXKICHUE U KUBOpOXKJeHUE. [IpuunHb
nepexoAa K JKUBOPOXkAeHUIo. [lapTeHoreHes M MOJMIUIONAUS y HpecMbIKarolmuxcs. 3abora o
noroMmctBe. [locTaMOpHOHATBHBIN POCT M MPOJODKUTENILHOCTD KU3HU. Paccenenne Moo HsKa.
ITosoBo3pacTHass M MNPOCTPAHCTBEHHAs CTPyKTypa mnonyiasauui pentwimid. OmnpezneneHue
BO3pacTa. YUCIEHHOCTh U ee KoJieOaHusl.

Tewma 17. Ilutanue. Bparu. Posb nmpecMmbIkaromuxcs B OMOIEHO3aX.

[TumeBbie OOBEKTHI M HPUCHOCOOJCHUS K TOENAHHIO PA3IUYHBIX THUIIOB JI0OBIYM
(aganTanuy K MOEJaHMIO NTUYBMX SUIl M 3arjaTbIBaHUIO KPYMHOH 100b14n). CrocoObl OXOTHI.
Ce3oHHOCTh mUTaHUA. OTIOXKEHUE PE3EPBHBIX MUTATENIBHBIX BELIECTB. POJIb KUPOBBIX TEN B
OpraHu3Me penTWIni. AKTHBHAs U MACCUBHAs 3alUTa. JNUJEMHOJIOTUS 3MEUHBIX YKYCOB U HX
npodwmiaktuka. [Ipemynpexgaromas u 3ammrTHas okKpacka. Mumukpus. CrnocoOHOCTH K
U3MEHEHHI0 OKpacku. EcTecTBeHHBble Bparu mnpecMmbikaroumuxcs. Posnbp B OuoleHo3ax Kak
IPOJYLEHTOB U KOHCYMEHTOB.

Tema 18. Bompocbl OXpaHbl M PALMOHAIBHOTO HCIIOJIB30BAHMS 3EMHOBOJIHBIX U
IIPECMBIKAIOLIUXCSL.

IIpobnema oxpanbl am¢puOuil 1 pentuiuil. M3MeHeHne ycaoBUH MX CYIIECTBOBAHUS B
pe3ysbTare X03sMCTBEHHOM J1eATeNnbHOCTH uenoBeka. [Ipsmoe ncrpebiaeHre )KUBOTHBIX JIFObMU.

Bonpocel panMoOHaJbHOM OpraHu3aldd IMPOMBICIA OTHENBHBIX BHIOB, Ppa3BEICHUE
KUBOTHBIX B YCIIOBHSIX TUTOMHHKOB U CTIENUANBHBIX GepM. Co3nanue 300KyIbTypbl aMpuouii u
pentwini. OXpaHa peIKMX M MCUYE3aIUX BUAOB. MexayHapoAHas ACSITEIbHOCTh B JEIe
OXpaHbl aM(pUOUIl ¥ PETITHUIIN.

b1./1B.08.04.03 Dxos10rusi ;)kWNBOTHBIX

DOneKTUBHAs TUCIUTIIINHA.

Cemectp 6, 5K3aMEH.

S3BIK peanu3anum — pyCCKUi.

OO61as TpyA0eMKOCTh IUCHHUIUIHHBI cOcTaBiseT 3 3.€., 108 uacoB, U3 KOTOPBIX

— mexnud: 18 u.;

— cemuHapckue 3ausatus: 20 u.

Temaruueckui nJian:

Pasnen 1. BBEJEHUE

Tema 1. BBenenue: skonorust kak Hayka. KpaTkuii odepk MCTOpHM 3KOJIOTHH. (2 4Yaca,
TICKITUS)

DKoJloTHsl Kak Hayka, HW3ydalolas: a) B3aUMOJICMCTBHE OpraHu3Ma co cpenou, 0)
3aKOHOMEPHOCTH (POPMHUPOBAHUS M B3aUMOJICHCTBUS CO CPEIOM MOMYJIISINI OTACTbHBIX BUIOB,
B) 3aKOHOMEPHOCTH (HOPMUPOBAHMSI U PA3BUTHUS COOOILIECTB )KUBBIX OPTaHU3MOB (OHOIIEHO30B).

OcHoBHble 3amaun dkojoruu. Kparkuii ouepk wucropum skojoruu. [lytu pasBuTus
pycckoit sxonorun (K.®. Pympee, H.A.CeseprioB, A.®. Munaennopd, .H. Kamkapos,
C.C.lIBapu u ap.). OCHOBHBIE HANIPABIEHUS COBPEMEHHOMN KOJIOTHH.

Pazgen 2. OKOJIOT'UA OCOBU

Tema 2. OOmue 3aKOHOMEPHOCTH B3aWMOJICHCTBUS OPTaHM3MOB M cpenbl. (2 daca,
JIEKIUs)

AOGuotnueckue u 6uotndeckue ¢Gaktopsl cpenbl. [yTu U cmocoObl WX BO3ACUCTBUS HA
OpraHu3M; MPSMOE U KOCBEHHOE BIIMSHUE, CHTHAIBHOE 3HaYeHUE. THUIIBI afanTauid. Aantamnus
M0 TPUHIUITY TOJEPAHTHOCTH (YCTOWYMBOCTH); aJalTalllK MO THIYy roMeocTa3a. CTaOuiIbHbIE
MPUCTIOCOOICHUSI K YCIIOBUSIM CPEJbl U JIAOMIIbHBIE PETYISITOPHBIE PEAKIIMK; B3aUMOCBSI3b 3TUX
aJaNTUBHBIX MEXaHM3MOB W HMX OOIee IKOJIOTHYecKoe 3HaueHue. KonmuecTBeHHas CTOpOHA
BO3JCHCTBUS (DAKTOPOB CpeIbl; MPABHJIO ONTHUMyMa. DKOJOTHYECKas BaJ€HTHOCTh; CTEHO- U



3BpUOHOHTHBIE (hopMbl. BzaumoneiicTBue ¢akTOpoB Cpeabl, WX KOMIUIEKCHOE BIMSHUE Ha
OpraHu3sM, NpaBWwIoO MHUHUMYMa. Jlumutupyromue (akTopbl, UX HKOJOIMUECKOE 3HAa4YeHUE B
npupoaHbIX KoMmiuiekcax. CyOcTpaT, ponb ero kak (oHa, 3HaueHHE MUl TEPEABIIKCHHS.
[TpucnocoOneHne KMBOTHBIX K OOMTAaHMIO B YCIOBHSIX CHEXHOIO M JIEOBOIO IIOKPOBOB.
JIBm>keHue cpensl (BeTep, TeUeHUs], BOJIHBI), IPUCIIOCOOIEHHS K BO3JICHCTBUIO ATHUX (DAaKTOPOB.

Tema 3. TermmooOMeH KUBOTHBIX U TEMIIepaTypa cpenbl. (4 yaca, JESKII|H)

Bo3saeiictBue TeMiiepaTypsl Ha OpraHu3M; BEpXHUN U HYKHHMM TEMIIEpaTypHBIE IIPEIEIIb
XKHU3HU U OTAEIbHBIX OMOJIOTMYECKUX IPOLECCOB; BIMSHUE TEMIIEpaTypbl Ha OOMEH BELIECTB,
pocT, pa3BUTHE, pa3MHOXKEHUE. Turbl oOOMEHA: TOWKWUIOTEpPMUS U TOMOMOTEpMHS.
[TpucnocoOneHnss K TeMIEpaTypHOMY pEXKHUMY M €ro KojeOaHUsIM y HOWKHIOTEPMHBIX
KUBOTHBIX. DHU3MUECKass M XUMHYECKas TEPMOPETYISALHUs; pOJIb MPUCIOCOOUTETHEHOTO
nosejeHus. Pa3BuTue TepMOperyssiuuy U ee 0COOEHHOCTH y pa3HbIX BUIOB U 3KOJIOTMYECKHX
rpym.

Tema 4. 'a3000MeH U JIbIXaHHE KUBOTHBIX. (4 yaca, JEKIUH)

['a3000MeH BOAHBIX KUBOTHBIX. [IpHcIiocoOIeHns K Ta30BOMY PEKUMY BOJIOEMOB H €T0
KosiebaHusAM. ['a3000MEH CyXONyTHBIX JKMBOTHBIX. [IpucrocobneHuss K U3MEHEHUSM
NapLUUaJIbHOTO JABJIEHUS KHUCIOpOoJa € BBICOTOM. CXOJACTBO MPUHIMIIMAIBHBIX MEXaHHU3MOB
IpUCHOCOOICHUS K TMIIOKCHM Yy BOAHBIX U HAa3€MHBIX >KUBOTHBIX. HbIpsOlMe KUBOTHBIE U UX
cnenuduyeckue aganTanuy K GyHKINOHATHHON THIIOKCHH.

Tewma 5. BogHo-coneBoii 00MeH )KMBOTHBIX. (4 Yaca, JICKIIUH)

BoaHo-coneBoit 00MeH BOJHBIX KUBOTHBIX. THUIIBI BOJOEMOB C pa3HbIM XMMHU3MOM U UX
HacejleHue. Peaknuu JKMBOTHBIX Ha KOJI€OaHUS COJEHOCTH; IOMKHMIOOCMOTHYECKUE U
TOMOMOCMOTHYECKUE KHUBOTHBIE. OCMOpPETYJISIHs, €€ THUIBI M CBSA3aHHBIE ¢ HUMU MOp(o-
¢duzuonoruueckue npucrnocodaeHus. CTeHo- U IBPUTATUHHbBIE BUIBL.

BonHblii 00MEH 1 MUHEpaTbHOE MUTAaHUE CYXOIYTHBIX )KUBOTHBIX M OOMTATENICH MOYBBI.
3aBUCUMOCTh 3TUX IMPOIECCOB OT BHEHMIHMX YycioBHil. Mopdo-¢pusnonoruueckue Hu
MOBE/IEHYECKUE MPUCIIOCOOTIEHHSI CYXOMYTHBIX JKMBOTHBIX K KOJ€OaHUSIM 00€CIeYeHHOCTH
OpraHu3Ma BOJIOM U MUHEPAJIbHBIMU BELIECTBAMH.

Tewma 6. [lutanue »KUBOTHBIX. (2 Yaca, CEMUHAP)

dusnonornyeckue M Mopdosiornyeckue —ajganTanu, —Clelualu3anus TUTaHus.
Bo3spacTHble, ce30HHbIE 0COOEHHOCTH MUTaHUS, reorpaduueckas U3MEHUYUBOCTb.

Pasnen 3. ITIOITYJIALMN )XKUBOTHBIX

Tema 7. IIpocTpaHCTBEHHO-3TOJIOTHYECKAs] CTPYKTypa nonyisuuu. (2 gaca, pekuuu + 4
qaca, CEMUHap)

AnanTuBHOE 3Ha4Y€HUE 3TOU CTPYKTYpbl. OCOOEHHOCTH MPOCTPAHCTBEHHOM CTPYKTYpPHI Y
BUJIOB, OTJIMYAIOUIMXCS 00pa3oM JKM3HU (OJUHOYHO-CEMEiHble, CTalHble, KOJOHHAJIbHBIE U
JIpyrue BUJBL; OCEIUIble M HOMaJHbIE (POPMBI U JIp.). aJanTauus K MOAAep>KaHUIO0 ONTHMAaJIbHOM
OPOCTPAHCTBEHHOW  CTPYKTYphl — MONYJSAIMA. DTonoruyeckas CTPyKTypa  (CTpyKTypa
B3aMMOOTHOIIeHM).  Pa3HokauecTBeHHOCT, ocoOeit B momynauusx. Hepapxus u
JOMUHUpOBaHKEe. B3aumooTHoleHue ocobeil B cTajnax; JHAEpPbl M BOXKakU. buomormueckoe
3HAUYCHHUE YIOPSJOUYCHHOCTH B3aMMOOTHONICHUH ocobeil B monymsnusx. CurHanuzanus u
oOI1ieHue B MOMYNSALUAX, UX (OPMBI, MEXAaHU3MbI U JKOJOrMYeckoe 3HaueHue. Ponb BhICIIEH
HEPBHOM JIEATEIBHOCTH U CIOXHBIX (POPM MOBEACHUS B MOAJIEP>KAHUU LEIOCTHON MOMYISIUN U
€€ aJIalTUBHOIO OTBETA HA BHEILIHUE BO3ACHCTBHUS.

Tewma 8. [ImoTHOCTH HaceneHus U ee perysius. (4 yaca, ceMUHap)

IlonsatTe nnoTHOCTH HaceneHus. PakTopbl, ONPENEISIIOIIME ONTHUMAIBHBIM YpPOBEHb
IUIOTHOCTU HaceJieHUs KUBOTHBIX. [Iporieccsl mHGOpMauy Kak MEXaHU3M, JIEXKAIIUH B OCHOBE
peryaupoBaHUs YpPOBHS IJIOTHOCTH. [loHATHE «OMOJOTHMUECKOr0» WM «CUTHAJIBHOTO TOJIS».
Curnanpl, Hecymue HHQOpPMAIMIO O TIUIOTHOCTH HaceleHUs B MONYJISAIUSAX HOMaIHBIX
KUBOTHBIX. VI3MEHEHHME DPOXKAAEMOCTH M CMEPTHOCTM KaK MEXAHU3M DEryJsLUU IUIOTHOCTU
HacelleHus. JluHaMMKa MWIPalMOHHOM AKTUBHOCTH KaK MEXAaHHM3M PETYJSLUM IUIOTHOCTH
HaceneHus. Jlemorpadudeckas cTpykrypa mnomynsiud. CKOpOCTh pocTa W PenpoayKTHBHBIN



NOTCHIMAT TMOMYJISAUU. JIMHAMUKA YHUCICHHOCTH, KOHICHIMS >KMU3HCHHBIX CTPAaTErHi.
OCHOBHBIE THUITOTE3bI, OOBSICHSIOIINE THHAMHUKY YHACICHHOCTH.

Tema 9. Dxojoruueckne MEXaHW3MbI MOIJIEPKAHUS M MPEoOpa30BaHUS T'€HETHUECKOM
CTPYKTYPBI MOMYJISIIKA. (2 yaca, CEeMUHAp)

DOBOJIIOLIMOHHAS M JKOJOrMYecKas poJib TEHETHYECKOro pa3HooOpas3usi ocobeil B
nomyasiiuy.  [lomyssIMOHHBIE  MEXaHWU3MBI,  ONPENCNSIONINEe  YPOBEHb  TI'€HETHYECKOTO
pasHooOpa3us. O0uye MPUHIUIBI TONYISIIIMOHHOTO TOMEOCTa3a

Paznen 4. SKOJIOTUA COOBUIECTB

Tema 10. buonienossl. (6 yacoB, ceMuHap)

CooOmectBa BHOB (OMOIIEHO3bI) Kak (OpPMBI OpTaHHW3allUd >KHUBOTO HACEJICHUS
Oouocdepsl, uepe3 KOTOPYIO OCYLIECTBISETCS OMOTEHHBI KPYroBOPOT BeUIeCTB. MeXBHIIOBBIE
OTHOIIEHHsI KaK OCHOBa cooOmiecTB, ux crenuduka. [IpocrpaHcTBeHHas W Tpoduveckas
CTpyKTypa 6uornieno3a. [ToHsTHE HKOTOTHYECKON HUIIIH.

Tema 11. Ponp am¢pubmii, penTwinid, NTHII U MJICKOIUTAIOIINX B HA3EMHBIX M BOJHBIX
sKOcHcTEeMax. (2 yaca, ceMHHap)

b1./1B.08.04.04 OpuuToJiorus

DneKTUBHAs TUCIUTIIINHA.

Cemectp 7, 3a4eT.

SI3BIK peanuzanuu — pyCCKui.

OO61as TpyA0eMKOCTh IUCHUIUIHHBI COCTABISIET 2 3.€., /2 4acoB, U3 KOTOPBIX

— nexuud: 16 u.;

— CeMUHapCcKue 3aHsaTus: 18 u.

TemaTruueckui nJian:

Tema 1. Beenenue. IIpenmer opautonoruu. Kparkuit ucropudeckuii ouepk. OCHOBHbIE

HaIpaBJiEeHUsT OPHUTOJIOTMYECKUX WCCJICIOBAHMM Ha COBPEMEHHOM OJTame, 3aJa4yu
opuutonorun  OOmas  xapaktepuctuka kimacca OTUI. OCHOBHbIE  aHATOMUYECKHE,
Mopdostoruueckue, GU3noIOTHIECKIHE 0COOEHHOCTH TITHUII, CBI3aHHBIE C OCBOCHUEM BO3YIIHON
Cpenpbl.

Tema 2. Cucremaruka ntun, CuctemMaTHdyecKkue TMpu3HaKu. Mopdooruueckue u
MOJIeKyJIApHO-TeHeThuueckue noaxoasl. Ilogkmaccel.  Otpsabl.  CemeiictBa. OCHOBHBIE
MIPEACTABUTEIH.

Tema 3. Ilpoucxoxnenue u sBononus kiacca nrtuil. Cucrema knacca. Yuciao BUAOB,
pOMOB, CEMEHNCTB, OTpSAAOB B Kiacce. [IpomcxokaeHue W HBOMIONHMSA Kjacca MTHII B CBETE
COBPEMEHHBIX MTPEACTABICHUII.

Tema 4. AnantuBHast paauanus B kiacce ntuil. OCHOBBI KOJOTHYECKOHN Kilaccuukanuu
NTUL. DKOJIOTMYECKHUE TPYIIIbI NTUL, KPATKasi X XapaKTEPUCTUKA. SIBI€HNE KOHBEPTeLUH.

Tema 5. I'eorpaduueckoe pacrnpocTpaHeHHE M YHMCICHHOCTH NTHI. ['eorpaduueckoe
pacnpocTpaHeHue MO0 3eMHOMY Inapy. BeprTukaibHoe pacmpocTtpaHeHue, YHCIEHHOCTh U €€
nuHaMuKa. DakTophl, ONPENEISIIONMe W3MEHEHUE YHMCIEHHOCTH. Perynsmus 4uciIeHHOCTH.
AHTpOIMoreHHsie Bo3eicTBus. OOIIas YNCIeHHOCTh. Pellkue 1 ucuesaroniye BUIb.

Tema 6. CrnocoObl mepenBuxenusi ntull. JBmwxenue no cyme. [lnaBanue. HeipsHue.
[Tonet, pusmdeckre U SKOJOTUIECKHE €ro CTOPOHBL. THIBI MojeTa: mapeHue, MalTyuil moJer.
buonornueckast kiaccudukaius TUIIOB TOJIETA.

Tema 7. Ilutanue u sHepreruka, buonorus nuranus. dusmnonorus nutaHusi. OCHOBBI
sHepreTuku opranm3ma. CrocoOwl ao0bBaHus muimu. Kriaccudukamus NTUIl TIO XapakTepy
MUATaHUS.

Tema 8. OcoOeHHOCTH BBIACIUTEIBHONW cUCTeMBl NTULl. OO0IIKe MPUHIMIBI CTPOSHUS U
GyHKIIMM TIOYeK. AJanTaiuyd BOJHO-CONIeBOTO oOMeHa y mrtuil. [IpucmocoburtenbHbie (GopMbl
MTOBEJCHUSI.



Tema 9. Jlpixanue u razooomeH. OO1Me TPUHIMUIIBI CTPOCHUS U (PYHKLIUHU JBIXaTEIbHOM
cucrema ntull. OcoOeHHOCTH nbIXaTeabHOM (QyHKIMM KpoBHU. (DyHKIMOHAIbHAs TIMIIOKCUS:
npucnoco0IeHre K HBIPSIHUIO M OOUTAaHHUIO B BEICOKOTOPBE.

Tema  10.  Tepmoperymsiums.  Xumuueckas  TepMmoperymsanus.  Dusnudeckas
TepMoperyisauus. TepMoperynsuuss B akTUBHOM monére. HepBHBI KOHTpOdb. OOmime
INPUHLUIBI aJanTanuy Terooomena. O0parumas runorepMusi. OHTOreHe3 TepPMOPEryJIALUY.

Tema 11. Dxonoruueckue acnekTsl noBeaeHus. OCOOEHHOCTH KOHEYHOT'O MO3ra. 3a4aTKu
paccylouHON J1eATeIbHOCTH B MoBeAeHne. O0y4aeMoCTh B OBEACHUU. DKOJIOrHUECKUe (HOpMbI
NOBE/ICHUA. YTpaBJE€HUE IOBEACHUEM MTHUL. PeneiieHTHbE cpeAcTBa. 3BYKOBask MMHTALUA.
OTnyruBarouiye npucrnocodsieHus. XuMUUYECKHe penesIeHThl. DPPEKTUBHOCTD YIPABIAIOLIMX
CpeACTB. DKOJIOTHYECKHEe 000CHOBAHUS BHIOOpA CPENICTB YIIPABICHHUS.

Tema 12. Curpammzamuss u oOmeHue. OcobeHHOCTH curHaimmsanuyu. KOMIIOHEHTHI
oOmieHuss W MeTonsl MX wu3ydeHus. [lomynsinuoHHoe ©  OHMOIEHOTHYECKOE OOIIeHHE.
MapkrupoBOUHO-01103HABATEIbHbIE U JUBEPI€HTHBIE (PYHKIIUU OOLICHMSL.

Tema 13. Ananu3aTtopHble CUCTEMBI U OpPHEHTALMs B MpOCTpaHcTBE. /[Be KoHLenuuu
opueHTanuy. KoMIOHEHTHI M 3Tanbl OpUEHTAUUU. AHAIW3AaTOpPbl U OpueHTanus. Metoabl
U3YYEHHUs OpUeHTaluuu. [ MmoTe3bl OpUEHTAlMY U HABUTALUU ITHII.

Tema 14. Cytounsle U ce30HHbIE pUTMbI. CyTOYHBIE PUTMbI (DU3HOJIOTHYECKUX (PYHKUINN
u obmei akTuBHOCTH. OOIIME 3aKOHOMEPHOCTH IPOTEKAHMsI CE30HHBIX IMKJIOB. Perymsmus
pa3MHOKeHUsA. PU3NOIIOTUSA U PETrYISILNS IMHBKH.

Tema 15. Pazmuoxenue u pazButue. [IepuoIndHOCTh pa3MHOXKEHUS U OIPEIEIIAIoIue e€
dakTopsl. B3aumoorHomenuss mosnoB. IlonoBoit  auMop¢usM. TOKOBbIE SIBIEHUS U
dbopmupoBanue nap. TeppuropuanbHoe noBeaeHue. ['He3m0BoM KoHcepBaTtu3M. ['HE3ma. Sina.
Pa3zmepsl knanku. HacwxuBanue. OMOpuoHanbHOe pa3BuTHe. Bbutymienue. IIteHupsl. Drtambl
oHTOoreHesa. ['ne3noBoit mapasutusm. [lonoBas 3penocTs U NPOAOIKUTEIBHOCTD KU3HH.

Tema 16. JIunpka y ntun. OHTOreHe3 onepeHus. OMOpHOHANBHBIN Hapsia. I'He310Boi
Hapsia. [locnerneznoBoii Hapsn. Ce3oHHble nauHbKU. [lonHas romoBas nuHbka. [IpenOpaunas
JMHBbKA. | OpMOHAJIBHBIN KOHTPOJIb JIMHBKH.

Tema 17. Mwurpaunn nrun. Murpanuy NOTHII Kak aJanTUBHOE sBIEHUE. MeToabl
U3ydeHus: Murpanuid. XapakTepucThka U oOmas kapTuHa murpauuii nrun. Knaccugukanus
OTUI] N0 XapakTepy npeObiBanus. JlanbHue murpantsl. Kouyromme. 3umytomue. Ocenble.
M3MEHYMBOCTh MUTPALIMOHHOIO CTaTycCa.

Tema 18. Ilpaktudeckoe 3HaueHue nruil. OOmIas XapaKTepUCTUKA 3HAYCHHS TITHIL IS
yenoBeKka. [Itnnpl n aBuanms. Iltuner u Megumuaa. IIThnsl u cenbekoe xo34icTBO. IITHIBL 1
OXOTHHMYBE X035ICTBO. JlesITenbHOCTh UenoBeKka U oxpaHa NTull. OXxpaHa peIKUX U UCYE3aI0IINX
Bu0B. OXpaHa MecTooOUTaHUH. MeXayHapoJHOE COTPYAHUYECTBO B 00IaCTH OXpaHbl NTHULL.

b1./1B.08.04.05 TepuoJsiorus

DNeKTUBHAs JUCHUILINHA.

Cemectp 7, 3a4eT.

SI3BIK peanuzanuu — pyCCKuu.

OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISIET 2 3.€., 72 9acoB, U3 KOTOPBIX

— nexnud: 16 u.;

— CEMHHApPCKHe 3aHATus: 18 4.

TemaTruueckui nJian:

Tema 1. Beenenune B kypc «Tepuonorus». KpaTkuil UCTOpUYECKHHA OYEPK PA3ZBUTHS
TEPUOJIOTHH

Tepuonorus kak Hayka, €€ ONPEICIICHHE W TOJOKEHHUE CPEIHd CMEXKHBIX TUCITUTIINH.
Teopernueckoe W NPAKTUYECKOE 3HAUYEHHUE MJIEKOMUTAIOIIUX, HMX POJb B SKOCHUCTEMAX.
Koopaunanus tepuonornyeckux ucciegoBanuii B Poccun. CoBpeMeHHOE COCTOSHUE, OCHOBHBIE
HampaBlieHUsT W 3agadyd Tepuojorud. OCHOBHBIE STambl B Pa3BUTHH TEPHOJOTHH. PaboThI
Apucrorens, K. Jlunnes, I1.C. [Tannaca, 9.A.9BepcMaHHa KaK OCHOBOIIOJIOKHUKOB TEPUOJIOTHH.



Bxnan oreuectBeHHBIX YyueHbIX B pa3BuThe Tepuonoruu (C.M.Ornes, b.C.Bunorpanos,
A.N.Apruponyno, U.M.I'pomoB, A.H.®opmozos, I'.A.Hosukos, H.II.Haymon, B.I'.I'entHep,
b.A Ky3uenos, W.N.bapabam-Hukudopos, B.E.CokonoB u ap.). PasButue Tepuonorunu B
Cubupmu.

Tema 2. XapakTepucTuka Kjiacca MICKOTUTAIOIIUX

OO6mue 0coOeHHOCTH OpraHu3alui. AHATOMO-()HU3HOJIOTHYECKOE CTPOCHHE: HapYKHbIE
IIOKPOBBI; CKEJIET; MyCKyJaTypa; HEpBHAas CUCTEMa U OpraHbl UyBCTB; OpraHbl IUIEBapEeHUS,
JbIXaHMS, BBIIEICHUS;, CEPACYHO-COCYIUCTAasi CHUCTEMA; JKEJIe3bl BHYTPEHHEH CEKpeLuH;
penpoayktuBHas cuctema. Okpacka, ee (pru3nonorndeckoe 1 OMOIOruYecKoe 3HaUCHHeE.

Tema 3. AmanTUBHEIE TUIILI MJIEKOIIATAIOIINX

[TpucnocoOneHns MICKONMUTAIOMMX K OOMTAHUIO B PA3IMYHBIX KU3HEHHBIX Cpenax.
HazemHble (hopMBI: HIMPOKO pacHpOCTPaHEHHbIE BUIbI M BHJIbI OMNpEIENICHHBIX JaHAma(TOB
(TyHIpOBBIE, JIECHBIE, CTEIHbIC, MYCTHIHHBIC, TOpHBIE). [Ipucnocobienus k ObicTpoMy Oery u
IOpbDKKaM. AJJanTaluy K NEPEeIBHKEHHUIO B TOpax U Mo riyookomy cHery. [logzemHusbie, BOAHbIE,
JPEBECHBIC U JICTArOINe (BO3AYIIHBIE) (POPMBL.

Tema 4. Dxonoruyeckne 0COOEHHOCTH MIICKOMUTAIOIINX

CyTrouyHasi aKTUBHOCTb M CE30HHAs XU3HEAESITEIbHOCTb. BuUabl JHEBHBIE, HOUHBIE U
HelTpanabHble. 3UMHSS U JIETHSS ClIAYKa. TUIbI 3MMHEN CIISTYKU B 3aBUCUMOCTH OT €€ IIyOHUHBI.
[IpocTpaHcTBEHHAs CTPYKTypa U XapaKTep UCIOJIb30BaHUS TEPPUTOPUU. MUTpAaLIUK U KOYEBKHU.
Yoexuma muekonutaomux. Jlunpka. [lutanue u siBieHus, cBsi3aHHbIE C HUM. Bo3pacTHas,
Ce30HHasT W reorpaduueckas W3MEHYMBOCTh MHUTAHHs. 3amacaHue Kopma. Pa3mHOkeHue:
MOHOTaMbl U TIOJIUTaMbl; CPOKH HACTYIJICHUS MOJIOBOM 3pPENOCTH; JUIUTEILHOCTh OEPEMEHHOCTH
U JIaKTalluu; IJI0J0BUTOCTh. POCT M pa3BuTHE MoJIO/HsKA; 3a00Ta 0 moroMcTBe. JlMHamuka
YHCIEHHOCTU U (aKTOPHI, e ornpeaesstoniie. TUnbl JUHAMUKA YUCICHHOCTH.

Tema 5. IIpouCx0kI€HUE U FBOTIOLMUS MICKOTTUTAIOIINX

Kparkas xapakTepucTHKa OCHOBHBIX HAIlPaBIEHUM, MO KOTOPBIM IILIO MPOTPECCUBHOE
pa3BuTHE MIieKonmuTarmux. OTKpBITHE 3BEpOnoa0OHBIX penTiimii (moakia. Theromorpha) —
HAYaJo MajJeOHTONIOTUYECKON Ipbl B U3YUECHUU MPOUCXOXKACHUS MiekonuTammux. Crnenuduka
npouecca «MaMMalM3aluu» 3BEpO3yObIX penTWIud - TepuoJoHTOB (monotp. Theriodontia).
Cxema ¢usoreHe3a MICKOMUTAIONIUX B CBETE COBPEMEHHBIX JaHHBIX. [[pUUMHBI eMPECCUBHOTO
COCTOSTHUSI MJIEKONMTAIOIIMX Ha OoJsblell 4YacTu cBoei reosornyeckoil ucropuu. Hawamo
HKOJIOTMUECKON JKCIMAaHCHHM MIIEKOMUTAIOMMX B KaifHo3oe. KpaTkuii 0630p TepuodayHbl MO
re0JOTUYECKUM JITOXaAM.

Tema 6. Dkosoro-cucreMaTH4ecKuit 0030p OCHOBHBIX OTPSIJIOB

[Monknaccer: siuexnaaymue (Prototheria) m sxuBoponsmme (Theria) (nHppakmaccs
cyMuaThle U IUJIalleHTapHble). XapaKTepUCTUKA COBPEMEHHBIX OTPSIOB MIIEKOMUTAIONIUX T10
eAMHOMY IIIaHy: oOmias XapakTepucTuka, oOpa3 >KM3HHM, pacnpOCTpaHEHHE, CUCTeMaTHKa
BHYTpPH OTpsija.

Tema 7. CaHUTapHO-3UAEMHUOIOTHYECKOE 3HAYEHNE MIIEKOTTUTAOIIUX

Mnekonurawmnme Kak TEpPeHOCUYMKH WH(QEKIIMOHHBIX 3a00JeBaHUl YeloBeKa U
KUBOTHBIX. YueHuwe akaaemuka E.H.I[laBnoBckoro o mpupoaHO-0YaroBbIX HHGEKITUIX.
BuorienoTHueckas xapakTeprcTUKa 30HATBHBIX TAaHAMIA(TOB U MX OLIEHKA KaK CPeIbl

GbyHKIIMOHUpOBaHMs BO30ynuTene 300HO30B. Kiaccudukamus HpUpoIHOOYATOBBIX
3a00JIeBaHUl U UX JaHIIa(THAS MPUYPOUEHHOCTh. BUpPYCHBIE 300HO3bI: KIIEIIEBON SHIEDATHT,
oMckasi remopparudeckas nuxopaaka (OI'JI), GemenctBo. bakrtepuanbHble 300HO3BI: YyMa,
TyJasipeMusi, Opyuemnne3, cubupckas 3Ba, InceBaoTyOepkyne3. Ilporo3oitHble uHeEKIH:
JICHIIIMAHNO03b], TOKCOILIA3MO3.

Tewma 8. YenoBek 1 MIIEKOTIMTAIOIINE

3HaueHue MJICKONMTAIOIIMX JJIs  JKU3HU 4YeJIOBEKa: OXOTHUYbE-TIPOMBICIOBBIE,
CEIbCKOXO3SMCTBEHHBIE  BHJABl  MJIEKONMUTAOMUX.  JloMecTHKauus  MIJIEKOMHUTAIOUIUX.
Hcnonp30BaHre MIIEKOMTUTAIONINX B HAYYHBIX MCCIEA0BAHUAX (JJaOOpaTOpHbBIE BUDI).

Tema 9. PanionanbHOE UCIIOIBb30BaHUE M OXPaHa MIIEKOTIMTAOIINX



Uctopuss mpobGnemspl. [IpudmMHBI COKpamleHUsT YUCICHHOCTH UM BBIMUPAHUS BHUJIOB:
AHTPOIIOTEHHOE BO3JEUCTBUE, 3arpsi3HEHUE Cpelbl, ypOaHU3alMs U XO3SMCTBEHHOE OCBOEHHUE
Tepputopui. KOMIUIEKCHOCTP MOAXOJAa K  PEHICHUI0 KOHKPETHBIX  3aJad  OXpaHbl
MiekonuTamux. CBsA3b OXpaHbl C BONPOCAMHM PAalMOHAJIBHOTO HCIOJIB30BAaHUS PECYPCOB.
l'ocymapcTBeHHBI ydeT M KagacTp KUBOTHOrO mupa. PacceneHue, peakkiauMarth3alus |
AKKJIMMAaTU3aLMs MIEKONUTAoIuX. Pob 3a110BeTHUKOB M 3aKa3HUKOB B MX OXpaHE.

b1./1B.08.04.06 30ooreorpagus

DneKTUBHAs AUCLHUILINHA.

Cemectp 8, sk3ameH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas Tpy10eMKOCTh TUCHHUIUIHHBI cocTaBiseT 3 3.€., 108 yacoB, U3 KOTOPBIX

— gexuuu: 20 u.;

— ceMUuHapcKue 3aHsaTus: 14 .

TemaTnueckuii nian:

Tema 1. BBEJAEHUE (2 yaca, nekius)

[Ipenmert u 3agauu 300reorpaduu. OCHOBHBIE ATAIBI Pa3BUTH 300reorpaduu.

Tema 2. TEOOKOI'PA®US (2 vaca, nexius)

Dkorpadust 3eMHOM TOBEPXHOCTH TMOJI BIUSHUEM KOCMUYECKUX (HaKTOPOB (MHCOJALIUA,
dopma MIaHETH W TOJIOKEHHE €€ OTHOCHUTENBHO COJIHIA, KOCMUYECKHE PHUTMBI, JTyYHHOE M
COJTHEYHOE MpPUTSDKEeHUe). BnusiHue Ha skorpaduio HUPKyISuuu JuTochepsl, ruapochepsl u
aTMocdepsl (KITMMaTHYeCKHe 00JIaCTH, IUPOTHAS 30HAIHOCT M BEICOTHAS TOSICHOCTB)

Tema 3. UICTOPUYECKUE ®AKTOPBI BUOJIOTMYECKOI'O PASHOOBPA3UA (2
yaca, JICKIUs)

DBOMIONUS )KU3HHU Ha 3eMJie B KPUITO30€. DBOIIOLUS KU3HU B aHEPO30€.

Tema 4. DKOJIOTMYECKUE OCHOBBI 300I'EOI'PA®INU (6 waca, nexiwm)

I'eorpadmueckue mpenensl XKu3HU Ha 3emie. Cpena U pacmpoCTpaHEHUE KUBOTHBIX
OpPTaHU3MOB. DKOJIOTHYECKast BAIGHTHOCTh BU/Ia. BHOIOTHMYeCKHe THTIBI )KUBOTHBIX U CBS3b UX C
nanamapTom. ONTUMYM U IECCUMYM, MPABUIIO0 MUHIUMYMA; YUCICHHOCTh BUJA; MIPABHUIIO YKCIIa
BUJIOB U uucia ocobeit. IlpaBuma reorpaduueckoro wuzomopdusma. 3Jooreorpaduyeckas
XapaKTepUCTHKA OKOJOTHYECKHX (opMaluil TpeX OCHOBHBIX OHOIMKIOB  TUIAHETHI
OKoJjoruyecknue o00JIacTU MHUpPOBOTO OKeaHa U uX (ayHa. Okosnoruueckue (opmanuu
BHYTPUMATEPUKOBBIX  BOJAOEMOB U uX (ayHucTHueckue o0ocobeHHOCTH. (OCHOBHBIE
sKOJIOTHYECKUE (popmaruu cymu 1 ux dayHa.

Tema 5. PACCEJIEHUE XXUBOTHBIX (4 gaca, nekiwmn)

Paccenenne KWBOTHBIX. ABTOXTOHBI W WMMHUTPAHTBL. [IpeNrmoOCBIIKM W CTUMYJIBI
pacceneHusi. AKTHBHOE M TAcCCHUBHOE pacceieHue. [Iperpaasl M MpensTCTBUS pacCeleHUIO.
MeXBHIOBBIC OTHOIICHHS W BBITeCHeHHE. Bukapmat m ero ¢opmbel. UenoBek W paccelieHue
KUBOTHBIX. VI3MeHeHue nanamadroB u ¢ayHsl yenoBekoM. DayHa KyJIbTypHOTO JaHmadra.

Tema 6. YYEHUE Ob APEAJIE (4 yaca, nexuun)

Apean kak OCHOBHOW (akTuueckuii marepuan 3ooreorpaduu. CTpykTypa apeana.
['panunbr apeana. JlmHamuka apeana (yBelIWYeHHE, COKpAIllEHHE, NepeMelleHre, W3MEHEHHE
dopMmbl). Bennumna apeana W TPHUYMHBI, ONpEACTSIONNE €€ (BaruibHOCTh, SKOJIOTHYECKas
BaJICHTHOCTh, M3MEHYHBOCTh, BO3PAcT BHUJA. PETUKTHI M THITBI PEITUKTOB.). DKOJOTHUYCCKUH
BO3pacT Tpymmbl U apeana (Teopus Buimuca). DHAEMH3M, HEOIHIIEMHU3M, MAICOIHIEMHU3M.
Tumnonorust apeanos (Gpopma, pa3MepHOCTh M LETOCTHOCTH apeana). PasopBaHHbIe apeasibl U HX
MpoucXoXxaeHue. THUmbl pa3opBaHHBIX apeasoB. KoMIUIEKC «I€THUKOBBIX Pa3phIBOBY (TEOpHS
KOHTHHCHTAJTBHBIX COCIMHCHHM, Teopusi Berenepa, Teopust OTTeCHEeHHUs). PazopBaHHbBIE apeatsl
B MHPOBOM oOKeaHe. AmdubopeanbHbile W OHOMONSPHBIE apeaibl. AHTPOMOKYJIBTYPHBIE
pazopBaHHble apeanbl. OcTpoBHas (QayHa. MarepukoBble M OKEaHHMYECKHE OCTPOBa,
0COOEHHOCTH UX (payHBI.



Tema 7. 300I'EOI'PAOUYECKOE TTIOAPA3AEJIEHUE MHUPOBOI'O OKEAHA (2
yaca, CeMUHap)

Tema 8. 300I'EOI'PA®UNYECKOE [MOAPA3IEJIEHUE CVYIIN.
ITAJIEOTPOITMYECKOE HAPCTBO (4 vaca, cemuHaphbl)

Tema 9. HOTOT'EMICKOE LIAPCTBO (2 yaca, cemMuHap)

Tema 10. HEOTEMCKOE ITAPCTBO (2 uaca, ceMuHap)

Tema 11. APKTOI'EMCKOE ITAPCTBO (4 uaca, ceMiHaph)

b1.11B.08.04.07 JTos0rust

DOneKTUBHas AUCLUILINHA.

Cewmectp 8, 3auer.

S3BIK peanuzanuu — pyCCKuu.

OO61as TpyA0eMKOCTh IUCHUIUIHHBI COCTABISIeT 2 3.€., /2 4acoB, U3 KOTOPBIX

— nexnmd: 20 u.;

— CeMHUHAapCKue 3aHsATus: 14 4.

TemaTnuyeckuil nian:

Tewma 1. BBegenue B kypc «9TOI0TUS»

OcHoBHbIE MOHATUS U TepMUHBL. KpaTkuii MCTOpUUYECKUH OUEpPK M3y4EHUsS IOBEJIEHUS
*KuBOTHBIX. Kiaccudukanus hopm noBeaenus »KuBoTHHIX 1o [l. J{procOepu.

Tema 2. OcHOBHBIE HallpaBJIEHUs HAYKH O IOBEIEHUHU YKMBOTHBIX

Owusuonorusa Boicuieid HepBHOU aearenbHocTu (LI IlaBnoB). 3oomncuxomnorus (K.d.
Pynse, B.A. Baruep, H.H. Jlagpiruna-Korc). CpaBHuTEnbHass WIM 3SKCIIEpUMEHTAIbHAs
ncuxosnorus (3. Topunaiik). buxesuopusm (k. Yorcon, b.®. Ckunnep) u HeoOuxeBuopusm (3.
Tonmen, V. Xantep). emransicuxonorus (B. Kenep). I'enerunka nosenenus (A. Mepxe, MLII.
CanouukoBa- Kombroa, W.I1. [TaBnos, JI.B. Kpymunckuii, K. Jluttn). Counobuonorus (3.
VYuncon). Oronorus (K. Jlopenn, O. Xeitnport, Y. Kpaiir, H. Tunbepren u ap). Helipostonorus
(3. pon XombceT).

Tema 3. MeToibl ¥ TOAXO0/1bI B U3yYEHUH ITOBEJCHUS )KUBOTHBIX

VYcnoBust npoBeneHHMs HaOMIOJCHUN 3a MOBEAECHHEM >KUBOTHBIX. CIOcoObI OmucaHus
noBeneHusa. Peructpamus storpamm. YacTOTHBIM METOJ pPETUCTPALMU HHAMBUIYAJIbHOTO
NOBEJICHUS M KOHTAKTOB OCOOEW B Tpymmax, METOJ KOppelsHUOHHbIX Marpull. CpaBHEHUE
TOrpaMM, rpaduueckoe H3o00pakeHHe 3TorpamMm. THUIBI KOMMYHUKAIMM W METOAbl HX
u3yuyeHus. Pu3noIoruyeckre, OMOXMMUIECKHUE, UMMYHOJIOTHYECKHE METO/IbI B 3TOJIOTHH.

Tewma 4. Knaccuueckas stosnorus B Tpynax K. Jlopeniia u ero mkossl

Kparkass Ouorpapudeckas cnpaBka. OCHOBHBIE MOJIOKEHHS KJIACCHUECKOW 3TOJOTMH.
Crpykrypa noBeneHueckoro akrta: IlowckoBoe mnoBeneHue. 3aBepHiarolMil akT. 3HauyeHUe
NOHATHS O 3aBEpUIAIOIIEM AaKTe€ M W3Y4YEHMs DBOJIOLUUM IIOBEJIEHUS. BpokaeHHbIN
pa3pelaronil MeXaHi3M U KII0YEBbIe pa3IpakKUTeNH. 3aredyarieHue U KpUTUIECKUE MePHOIbI
oHTOoreHesa. CrnoHTtaHHocTh mnoBeaeHusd. [unoreza K.JlopeHma o BHYTPEHHHX MEXaHHU3Max
WHCTUHKTUBHBIX J€UCTBUH U ee Hellpodusnoaornueckas 6asza.

Tema 5. Knmaccuueckas atonorust B pabotax H. TunGeprena u ero mkosbt

Kpatkas Ouorpaduueckas crpaBka. Mepapxuueckas Teopus HHCTHHKTA. KoH(paMKTHOE
MIOBEJICHUE.

Tema 6. O01IECTBEHHOE TOBEACHNE KUBOTHBIX

OcHoBHBIE THIIBI cooO0ImecTB. OMUHOYHBIN 00pa3 *KU3HHU. ATperanuu Wil CKOIUICHUS.
AHoHUMHBIE coobmiecTBa. WHauBuayanu3upoBaHHble cooOmiectBa. IlpumMepsl opranuzanuu
COOOIIECTB y HUBOTHBIX Pa3HbIX BUJOB (TPBI3YHbI, XUIIHbIE MICKOUTAIOIINE, IPUMATHI).

[TonsiTHEe conManbHOCTH B UCCIIEOBAHUIX MiIeKonUTalmuX. ColnaabHOCTh B TEPMUHAX
IPOCTPAHCTBEHHOIO pactpenesneHuss ocoOeil. CouuanbHOCTh B TEpPMUHAX pas/eieHUs
pPEenpOaYKTUBHBIX yCuWiIui. COLMAIBHOCTh KakK CTENEeHb CHEUUaJu3allud K IJIOTHOCTH
COLMAIIBHOW CpPEJIbI.



Arpeccus. Omnpenenenue. Tumbl arpeccud. MexBHUIOBasi arpeccuu (arpecCUBHOCTD
XUIIHAKA TI0 OTHOLIEHUIO K JXEPTBE, KOHTPATAKU >KEPTBBI IPOTUB XUIIHHUKA, KPUTHUYECKas
peakuus). BHyTpuBumoBas arpeccust (TeppuTopuanbHas arpeccus, KOHKYpPEHTHasi arpeccus).
bronoruuecknii CMpICI arpeCCUBHOIO NOBENEHUA. Teopuu arpeccuu.

CtpykTypa COOOIIECTB M MEXaHH3MBbl €e Mojajepx)aHus. Vepapxus JOMHUHHPOBAHUS.
Posnp arpeccun B nojaep:kaHuu CTPYKTYpbl coobOiecTBa. Puryansl u geMmonctpauuu. CiokHble
cucTeMbl Hepapxuu. JIaOMIBHOCTh HEPAPXUYECKOH CTPYKTYPHl B WHAMBHUIYATH3HPOBAHHBIX
coobuiecTBax. [loMUHUpOBaHKME U PENPOAYKTHBHBIN ycnex. Mepapxus posielt U «pasjeneHue
TpyZda» B COLMAJbHBIX TIPYNINHUPOBKAX KHUBOTHBIX. Pa3BUTHE COLMAIbHOIO TIIOBEIACHUS B
OHTOI'€HE3E.

ConmanpHOe TOBeACHHE OECHO3BOHOYHBIX. THUMBI COOOHIECTB OECIIO3BOHOYHBIX.
CpaBHUTENBHBIE HMCCIEAOBAHNASA INPOUCXOXKIEHUS JYCOLMANbHOCTH. KpaTkas XapaKkTepucTHKa
COO0OIIECTB IyCOIMATBHBIX HACEKOMBIX. Posib nHAMBHIyyMa B ()yHKIIMOHUPOBAHUHU COOOIIIECTBA
9yCOLMATbHBIX HACEKOMBIX: U30MOP(HU3M CIOKHBIX (POPM MOBEICHHUS.

KoMMmyHukamnus u s3b1k KUBOTHBIX. Kak paboTaroT curHanbl. SI3bIK )KUBOTHBIX U METO/IbI
ero uszydeHus. [lombITku mnpsiMOM paciiMpOBKU s3blKa KMBOTHBIX. TaHIbBl muen. S3bIk
BOCTOYHOA(PUKAHCKUX BEpBETOK. ECcTecTBEHHBIE SI3BIKHM MIMMITAH3E U JeTb(UHOB.

Tema 7. I'eHeTHKa OBEIEHNUSA

[Ipenmer Hayku. 3agauum TeHETUKH T1oBeAeHMs. [loHsATHE mnpu3Haka B TIEHETHKE
noseneHusa. Kparkas ucropus Bonpoca. Ilneiiorponus. M3MeHUNBOCTh NPU3HAKOB IOBEICHUS.
Boi6op npusnakoB s aHanuza. Mcnonb3oBaHue MHOPEAHBIX JUHUM B I€HETHKE IOBEICHUS.
M3MeHUnBOCTh (PUKCUPOBAHHBIX KOMIUIEKCOB JIEHCTBMM M MHUKPOIBOJIOLMOHHBIE M3MEHEHUS
noBeneHus. VI3MEeHUYMBOCTb MOBEJEHUS, CBSI3aHHAs C Pa3JINYHON IKCIIPECCUBHOCTBIO MPU3HAKA.
[TpyuuHEl ¥ CIEACTBUS NIPU AHAIU3€ BIUSHUSA OTIEIbHBIX T'€HOB. BiMsAHNE BHEIIHUX yCIOBHM
Ha U3MEHYMBOCTh NIpU3HaKa. MatepuHckuit 3pdexT.

KonnyecTBeHHbIE NMPU3HAKK B I'eHETUKE MoBeAeHus. HekoTopble oOmMe MOJI0XKEHHS.
Meton amnenbHOro ckpeuBaHus. MeToJ peKOMOMHAHTHBIX HMHOpPEIHBIX JMHUNA. Meton
KapTUPOBAHUS JIOKYCOB KOJIMYECTBEHHBIX IIPU3HAKOB.

HekoTopele sKkcrepyMeHTaIbHbIE CTPAaTErHMH MPH HU3YyYEHHM T€HETHMYECKOTO KOHTPOJIS
HOpMaJibHOTO NIoBefieHHs. [Ipo0neMa «reHoTHI — cpenay.

I'enernka noBeaeHust MPocThIX 00BEKTOB. KuieuHas manouka.

I'eHeTHKa MOBeIEHUS HEKOTOPBIX BUJIOB HACEKOMBIX. MenoHocHas myena. J{po3odua.

Hapymenust pa3Butus Mmo3ra Mmblu. HeBposiornueckue Mytanuu. DKCIOPECCUsi F€HOB B
Mo3re. ['eHeTndyeckue McciaenoBaHus NMOBENEHUS MIEKoNnUTaromux. McecnenoBaHus T€HETUKU
HOBEJCHUS cOOaK.

Kpatkuii 0030p reHeTHdeckux HcCCelOBaHUN NOBENEHHUs TIpbI3yHOB. ['eHeTHueckuit
KOHTPOJIb OPUEHTHUPOBOYHO-UCCIIEOBATEILCKOIO IOBEACHUSI TPBI3YHOB. ATPECCHUBHOCTb.
CrniocobHocTh Kk o0yuyeHuto. JIunun Tpaiiona. ['eHeTnueckue Mccae10BaHUs YCIOBHOM peakinu
aKTUBHOro n30eranus. Vcnonb30BaHre TPAaHCTEHHBIX MBILIEH B UCCIIEJOBAHUU POJIU T€HOTHUIA B
npolecce o0ydyeHus. BrnusHue OIMHOYHBIX IeHOB Ha moBejaeHue. 'eH anpOuHM3Ma. BnusHue
MEepEeCTPOEK KapuOTHINA Ha TIOBEACHUWE MbIIeH. BiusHue Ha TOBEIEHWE MYTAlMd TE€HOB,
BBI3BIBAIOIINX HEBPOJIOrMYECKHE OTKJIOHEHUS. TpaHcreHHble MblM. MccaenoBanue noBeaeHUs
MBIIIEN — «HOKAYTOB.

CrpoeHne mo3ra u JeiictBue reHoB. ['eHeTHueckas W3MEHUMBOCTH MAacChl MO3ra.
['enernyeckas uameHunBocTh wiomanu iipMF nons CA3 runnokammna. ['eHeTH4eckuii KOHTPOJIb
pa3MepoB MO30JIUCTOTO Teja. ['eHeThdeckass M3MEHYMBOCTb YHCIIA HEPBHBIX 3JEMEHTOB U
MoBe/IeHNE. DBOIIOIIMOHHBIE TPE0Opa30BaHus MO3ra U MOBEICHUS.

b1./1B.08.04.08 Bo/ib110if NpakTUKYM (300J10THs1 TO3BOHOYHBIX)

OneKTUBHAsA AUCLUILINHA.
Cemectp 7, 3aueT ¢ OLIEHKOH, cemecTp 8, FK3aMeH.
SI3BIK peanuzaiuu — pyCCKUid.



OO01mmas TpyI0eMKOCTh TUCHUIUTHHEI cocTaBisieT 11 3.e., 396 yacoB, U3 KOTOPBIX

— mabopatopHbie paboThl: 324 4.

TemaTruueckui nJian:

AHATOMUYECKAA YACTD

Pazgen 1. «HactHast aHaTOMHSI XOPAOBBIX (300TOMHUSI)»

Tewma 1. BBenenue B pazaen. OOmas xapakTepucTuka tTuma Xopaossie. [lonoxkenue tuma
B IfapcTBe MHOTOKIIETOYHBIX. CHCTEMa B pa3HOOOpa3re XOPA0BBIX.

Tema 2. Amnatomms OecuepenHblXx. BHemHee CcTpoeHHE JaHIETHUKA, XapaKTep
nepeaBuwxkeHuss U nutanus. [lokposel. OmopHo-nBUrarenvHas cucrtema. llenom, arpuanbHas
MIOJIOCTh U BBIJENHTENbHAA cucTeMa. [InieBapurenbHas v 1pIxareiibHas cucteMbl. KpoBeHOCHas
cucrema. HepBHas u cencopHast cuctemMsl. [lonoBas cucrema 1 0COOEHHOCTH pa3MHOKEHHS.

Tema 3. Anatomus 000J09HHKOB. BHemHee crpoenue acumauu. [loxpoBwl. OmopHO-
JaBurarenpHas cucrema. llemom, aTpuanbHas IOJOCTh M BBLACIUTENbHAs CHUCTEMA.
[IumeBaputenbHas U JpixarenbHas cucteMbl. KpoBeHocHas cucrtema. HepBHas u ceHcopHas
cuctemsbl. [lonoBast cuctema 1 0COOEHHOCTU Pa3MHOKEHUSI.

Tema 4. Anaromusi OecuentOCTHBIX. BHeliHee CTpoeHHE MUHOT MU MHUKCHH, XapakTep
nepeaBwkeHus: U nutaHus. [lokpoBel. JleneHnue ckenera MO3BOHOYHBIX Ha OTAENbl. OmopHO-
nBuratenbHas cucreMa. IlumeBaputenbHas cucreMa. JlpixatenbHas cucteMa. KpoBeHocHas
cucrema. HepBHas cucrema u opransl uyBCcTB. [losioBas cuctema 1 0COOEHHOCTH Pa3MHOKEHUS.
BeigenurenbHas cucrema.

Tema 5. AnatoMus XpsieBbIX pbl0. BHemiHee cTpoeHue akysn U CKaToB, €ro CBSA3b C
00pa3oM >KHM3HHU, XapakTepoM IMepelnBikeHuss U nurtanus. [lokpoBbl. OmnopHO-IBUTaTeNbHAS
cucrema. [IumeBapurensHas cucrema. JlpixarenpHas cucrema. KposeHocHas cucrema. HepBHast
CHUCTeMa M OpraHbl 4yBCTB. MouemnoioBasi CUCTEMa M OCOOCHHOCTH pa3MHOXeHHs. Oobiiue
yepThl HajKkacca PIObI B CTPOEHUH XPSIILIEBBIX PbIO.

Tema 6. Anatomus nydyenepbix pbi0. BHemHee ctpoenue. [IpumMuTHBHBIE 4YepThl B
cTpoeHun oceTpoodpasHbiX. [lokpoBbl. OnopHo-aBurarenpHas cuctema. lluiieBaputenbHas
cucreMa. [[pixarenpHas cuctema. KpoBeHocHas cucrema. HepBHas cucrema M OpraHbl YyBCTB.
MouernosioBasi cicTeMa U 0COOEHHOCTH Pa3MHOKEHHUS.

Tema 7. AnaToMus 3€MHOBOJHBIX. BHelHee cTpoeHHWE OE3HOTHX, XBOCTATBIX U
OECXBOCTBIX 3E€MHOBOJHBIX, €Tr0 CBSI3b C 00pa30M JKU3HU M XapaKTepOM IEpPEBUKEHUS.
[ToxpoBel. OmnopHo-ABUTraTenbHas cucrema. IlumeBaputenbHas cucrema. JlpixaTenbHas
cucrema. KpoBenocnast cucrema. HepBHast cuctema u opransl 4yBCTB. MouenosoBasi CUCTEMA U
0COOCHHOCTH pa3MHOKeHHsA. OCHOBHBIE 4YepThl B CTPOCHHHM 3E€MHOBOJHBIX KaK MEPBBIX
Ha3eMHBIX TTO3BOHOYHBIX.

Tema 8. AHaTromusi npecMbIKalmMXcs. BHelmHee cTpoeHHe depernax, KpOKOIUJIOB,
ALEPHULL U 3MEH, ero cBsi3b ¢ 00pa3oM JKU3HM U XapakTepoM nepeasrkenus. [lokpossl. OnopHo-
aBuratenbHas cucreMa. IlumeBaputenbHas cucreMa. JlpixarenbHass cucrteMa. KpoBeHocHas
cucrtema. HepBHas cucremMa u opraHbl 4yyBCTB. MouenosoBass cuUcTeMa M OCOOEHHOCTH
pa3MHOKeHUs. OTIWYUTENbHBIE YEPThl B CTPOECHUU MPECMBIKAIOMIMXCS B CPaBHEHUU C
36MHOBO/THBIMH.

Tema 9. Anaromus nruil. BHemHee cTpoeHHEe MTHII, €TO CBSA3b C O0pa3OM JKHU3HH U
xapaktepoMm mnepenBmwkeHus. [lokpoBel. OmnopHo-ABUTaTeNbHAs cucTema. [lumeBapurenbHas
cucreMa. [[pixarenpHas cuctema. KpoBeHocHas cucrema. HepBHas cucrema M OpraHbl YyBCTB.
MouenomnoBas cuctemMa 1 0COOEHHOCTH pa3MHOXKEHHUs. YepThl MpucnocoOaeH s NTUL K MOJIETY
BO BHEIIHEM U BHYTPEHHEM CTPOECHUHU.

Tema 10. Anartomust Miekonurammux. OOmuMe YepTbl BO BHEIIHEM CTPOECHUU
miekonuTtaomux. [lokpoBel. OnopHo-IBUrarenbHas cucreMa. llumeBapurtenbHas cucTtema.
HpixatenbHass cucrtema. KpoBeHocHass cucrema. HepBHas cucTteMa W OpraHbl YyBCTB.
MouernonoBasi cuctemMa u 0coO€HHOCTH pa3MHOXeHUs. Crenuduyeckue 4epThl B CTPOCHUU
MJIEKOMTUTAIOIINX, «aM(PUONITHBIE» U «PENTUIUHHBICY» 0COOCHHOCTH.

Pazgen 2. «CpaBHuTENbHAS aHATOMHUS XOPJAOBBIX)



Tema 11. BBenenue B CpaBHUTEIbHYIO aHATOMHUIO. OCHOBHBIE MOHSTHSI CPAaBHUTEILHON
aHatoMud. OCHOBHBIE NPUHIUIBI (ugoreHeTHueckoro ¢opmoodpazoBanus. COOTHOIIEHHE
MEXy OHTOTEHE30M U (puiorene3oM. OUIIOreHus! XOPI0BBIX.

Tema 12. IlokpoBel W ux mpousBoaHble. CTpoeHHe, QYHKIIUM U Pa3BUTHE KOXKHU Y
XopAoBbIX. HampaBiieHus: 3BOJIIOLIMOHHBIX M3MEHEHUl B CTPOEHHMM IIOKPOBOB, IIPOM3BOJHBIE
SMUAEPMHUCA U IEPMbI B Pa3HBIX IPYIIAX XOPAOBBIX, UX CTPOCHUE U (PYHKIIUU.

Tema 13. Onopno-nBurarenbHas cuctema. OCHOBHBIE MpeoOpa3oBaHus (OPMBI Telna U
XapakTepa MepeBUKEHHS Y XOPJOBbIX, BapUallui (JOPMBI TeJla B OTEIBHBIX TPYIaX XOPIOBBIX.

CrpoeHue u pa3BUTHE XOP/bl HU3LINX U BBICIIMX XOPAOBbIX. CKEJIET U CKEJIETHbIE TKaHU
— crneuu@uueckue OCOOCHHOCTH TMO3BOHOYHBIX. MHKPOCKOIMYECKOE CTPOEHHE M pa3BUTHE
xpsmia u koctu. Kiaccudukanust CKeneTHbIX 3JIEMEHTOB.

OcHoBHble npeoOpa3oBaHUsl CKeleTa ToJOBbl (HEHPOKpaHWyMa U CIUIAaHXHOKPaHHUyMa),
OCEBOT'0 CKelleTa, CKeJeTa HEMapHBIX IUIaBHUKOB, MOSCOB TPYIAHBIX U OpIOLIHBIX IJIABHUKOB,
CKeJIeTa IPYAHBIX U OPIOIIHBIX TUIABHUKOB B Py OSCUCTIOCTHBIX U PBIO.

[IpeoOpa3oBanusi ckenera MO3BOHOYHBIX B CBSI3M C BBIXOZOM Ha Cymly. AJanTanud B
cKeJieTe OECXBOCTHIX 3€MHOBOJIHBIX K IMpbDKKaM. OCHOBHBIE MpeoOpa3oBaHUsl CKelleTa TOJOBbBI
(HelipokpaHHyMa M CIUIAHXHOKpAaHMYMa), OCEBOIO CKEJeTa, IOSICOB MEpPeAHMX U 3aJHUX
KOHEYHOCTEH B psly HA3€MHBIX TO3BOHOYHBIX.

@OyHKIMU MbIIIL. [[pUHIUIIBI OpraHUu3auu U OCHOBHBIE CBOKMCTBA MOINEPEYHOIIOI0CATHIX
Mmeli. Pabota mpimeynoro BonokHa. Kiaccuukanust MbIIII: coMaTHuecKue U BUCIEpaIbHbIC.
OceBas myckynarypa. MyckynaTypa TynoBuilna u xBocra. OceBast MycKyatypa O0ecuepernHsbix,
aHAMHUI 1 aMHUOT. ['T1a3HbIe MBIIIIBI ¥ TOABA3BIYHAS MyCKyaaTypa. MyckynaTypa MIaBHUKOB
Y Ha3eMHBIX KOHEYHOCTEH. Y CIIOKHEHUE cTpoeHus U auddepeHnnars.

Tema 14. [TumeBaputenbHas cucteMa. TUIBI MUTAHUS HU3MIMX U BBICHIMX XOPAOBBIX.
Pa3Butne mnumeBaputenbHOll cucteMbl. CpaBHUTENIbHO-aHATOMHUYECKAs XapaKTEepUCTHKA
MUIIEBAPUTENBHON CUCTEMBI B Py XOPJAOBBIX. YEpThl crielMain3aly B OpPraHu3aluy OTAEJIOB
MUIIEBApUTEIBHON CUCTEMBI B Pa3HBIX IPyMIaxX XOPA0BbIX.

Tema 15. KpoBeHocHas cucrema. OyHKIIMM KPOBEHOCHON CUCTEMBI M €€ SMOPHOHAIBHOE
pazButue. CTpoeHHE CEepJIeYHOM TMOMEPEUHONONIOCAaTOM W TJaJKON MBIIICUYHBIX TKaHEH.
Muxkpockonuyeckas aHaTOMus cepua 1 cocyoB. @OpMEHHBIE 2JIEMEHTBI KPOBH MTO3BOHOYHBIX.

KpoBeHocHast cucreMa 00OJIOUHHMKOB Ha MpHUMEpPE acCUUIUI: MarucTpaibHbIE COCY[BI,
OPUHLMI ~ OUPKYJAnuu  KpoBU. KpoBeHocHass cucreMa JaHueTHuka. (CpaBHHUTEIBHO-
aHATOMHUYECKasi XapaKTEepPUCTHKAa KPOBEHOCHOH CHCTEMBbl U OpPraHOB KPOBETBOPEHMSI BOJHBIX
N03BOHOYHBIX. [IpeoOpa3zoBaHUs KPOBEHOCHOH CHUCTEMBI B CBSI3M C BBIXOJIOM ITO3BOHOYHBIX
KUBOTHBIX Ha cyury. KpoBeHocHas cucreMa 36 MHOBOJHBIX, IPUHLMUIIBI pa3/IeIeHUs] BEHO3HOM,
CMEIIAHHOM U apTepHalIbHON KPOBH B CEPALIE 36MHOBOIHBIX. DBOIIOLUSA KPOBEHOCHOM CHCTEMBI
Y OPraHOB KPOBETBOPEHMUS B PSY aMHUOT.

Tema 16. JlpixarenbHas cucreMa. JlpIxarenbHasi cUCTEMa HU3LIMX XOPJIOBBIX: CTPOCHHUE,
NpUHLIMIBL QyHKIHOHUpoBaHUs. [IpeoOpa3oBaHue IbIXaTeNbHON CHCTEMBI y OECUETIOCTHBIX,
MEXaHU3M JIBWKEHHS BOJBI IPU JAbIXaHUM y MUHOT U MHKCHH. JKaOpbl — OCHOBHOH opran
JBIXaHUS pbI0: OCOOEHHOCTH CTPOEHHS >KabepHOro amnmapara 1 MeXaHHU3Mbl TOKaYUBAHUS BOJBI
yepe3 kaOpbl B paszHbIX rpymmax pbi0. [lomomHUTeNbHbIE OpraHbl JIbIXaHHs pblO. OpraHsl
JIBIXaHUS ~ 3€MHOBOJHBIX, MEXaHM3M BEHTWIIIMM  JIErKuX. JlpIxaTenbHas  cucrema
IIPECMBIKAIOIIUXCS, NTUI U MIEKONMTAIOIINX: BO3IYXOHOCHBIE IIyTH, CTPOEHHUE JIETKHX,
MEXaHHU3MBbI UX BEHTUJISIIH.

Tema 17. MouenosnoBas cucreMa U OCOOCHHOCTH pa3MHOXEHHUs. BeiaenuTenbHas
CUCTEeMa HU3IIUX XOPJOBbIX: HEPPUANH JAaHIIETHUKA U TOYKH HAKOIUIEHUsI 000104HUKOB. [Touka
— CHeUMaIU3UPOBAHHBIM OpraH BbIZEIECHHs TO3BOHOYHBIX: CTPOEHUE HE(PPOHA U €r0 U3MEHEHHS
B XOJI€ 3BOJIIOIMH, I'0JO-, MPO-, OMHUCTO- U METaHEPpPOC, MPOUCXOKICHHE MOYETOUHHUKOB B
pa3HBIX IPYyMNIax MO3BOHOYHBIX, JOMOJIHUTEIbHBIE OPIaHbl BBIIEIUTEILHOW CUCTEMBI B Pa3HBIX
rpynmnax mo3BoHOYHbIX. OCHOBHBIE TPOIYKTHI @30TUCTOr0 0OMEHa B Pa3HbIX KJIacCaX XOPIOBbIX.



[TonoBas cucreMa 1 0COOEHHOCTH Pa3MHOKEHHS HU3IINX XOpAoBbIX. [lonoBast cucrema u
O0COOEHHOCTH PAa3MHOXKEHHUS OECUENIOCTHBIX: CTPOEHHE II0JOBOM CHCTEMBI, MOHO- H
MNOJHUIMKINYHBIE BUIBI, IPOXOAHbIE U HENpoxoaHble. CTpoeHHE MOJIOBOM CHUCTEMBI B Pa3sHBIX
KJlaccax pblO, COcoObl OMJIOJOTBOPEHHs, IrepMaGpoIuTU3M, OCOOEHHOCTH Pa3MHOXKEHUS IpU
OTKJIQJIKE SIUI] U SHIEKUBOPOKICHUH Y PbIO, Popmbl 3a00ThI 0 moTromMcTBe. CTpOEHUE MOIOBOM
CUCTeMBl U  MHOrooOpasue CTpaTerMii pa3MHOXKEHUS y 3E€MHOBOAHBIX  (CIOCOOBI
OIIJIOJJOTBOPEHHUSI, TIOJIOBOW TUMOpGU3M, (hOpMBI 3a00THI O TOTOMCTBE, BAPHAHTHI PA3BUTHUS BHE
BogoeMa). OCOOEHHOCTH Pa3MHOXKEHHUS M PAa3BUTHUsI aHAMHUKW W aMHUOT. CTpoeHHE IOJIOBOM
CHCTEMBl TPECMBIKAIOIIUXCS, OCOOCHHOCTH pa3MHOXEHHs H pa3BuTHA. [IpeoOpasoBanue
IIOJIOBOI CHCTEMBI NTHULl B CPAaBHEHUM C MPECMBIKAIOLUIMMHUCSA, CHElU(UKAa pa3MHOKEHHs ITHIL
(monoBo#t nuMopdu3M, MOHO- U monHuramus, Gopmsl 3a00Thl 0 moToMcTBe). [IpeoOpa3zoBanue
IIOJIOBOM CHCTEMBl MJICKONHUTAIOIIMX B CPABHEHUM C MPECMBIKAIOIUMUCA, crenupuka
Pa3sMHOXKEHHUS ¥ Pa3BUTHS MIICKOITUTAIOIINX.

Tema 18. HepBHas cuctema u opraHbl YyBCTB. Y HUKAJIbHOCTh OPIaHU3ALMKM U PA3BUTHUS
HEPBHOW CHUCTEMBI XOpJOBBIX. HepBHas M CEHCOpHAs CHUCTEMBI JIAHIICTHUKA — HMPUMHUTHBHBIN
BapUaHT cpeaud XOpAOoBbIX. (OCOOEHHOCTH CTPOEHHMS UM Ppa3BUTUS HEPBHOM CHUCTEMbI
00010yHNKOB. OCOOCHHOCTH HEPBHOM CHUCTEMBI W OPTaHOB YYBCTB IO3BOHOYHBIX: HEPBHBIN
rpebenb, muddepennuanus [[HC Ha cnvHHOM M TrojOBHOW MO3r, OOIIMH IJaH CTPOEHUS U
Pa3BUTHS TOJIOBHOTO M CIIMHHOTO MO3Ta IIO3BOHOYHBIX, OCHOBHBIE OPTaHbl YyBCTB TTO3BOHOYHBIX
U NpUHIUIB UX paboTbl. OCOOEHHOCTH HEPBHOW CHCTEMbl M OPraHOB 4YYBCTB B pAAY
MO3BOHOYHBIX:  OecuepenHble,  pbIOBI,  3€MHOBOJHBIC,  NPECMBIKAIOMIUECS,  ITHLBI,
mitekonuTaone. OCHOBHbIE TEHJCHLUU 3BOJIOLUM HEPBHOW CHUCTEMbl M OPraHOB YYBCTB Y
MIO3BOHOYHBIX.

Paznen 3. «MeToabl aHATOMUYECKUX HCCIIEIOBAHUI»

Tema 19. Makpockonuueckue Meroabl. Meron paccedeHus. MeTol HMHBEKIHUH.
AHnaTomuueckue cpes3bl. BbIsiBIeHHE HEPBHBIX BOJOKOH CYIMpPABUTAIbHBIM OKpAIIMBAHUEM.
Juddepennmanpaas oOKpacka CKelera TO3BOHOYHBIX. BCKpBITHE M BBIpe3ka 00pa3IioB OpraHoB
JUIS TUCTOJIOTHUECKOTO UCCIIEI0OBAHMS.

Tema 20. Mukpockonuueckue Meroabl. M3roroBnenue was3koB. M3rorosinenue
THCTOJIOTUYECKUX CpPe30B: (UKCcAlMs, TUCTOJOrMYeckass IpOBOJKA, 3aJlMBKa B THapaduH,
MHUKPOTOMHUSI, OKpPAITMBAaHKUE, H3TOTOBJICHUE MIOCTOSTHHOTO TpernapaTa. MUKpOCKOITHSI.

CUCTEMATUYECKASA YACTb

Tema 21. BBenenne B cCHCTEMAaTHKY IMO3BOHOYHBIX KUBOTHBIX. CHCTEMaTHKa, €€ LEeNH U
3agaun. TakcoHOMHUs, HOMEHKJarypa U ¢uioreHeTuka. OCHOBHbIE TAaKCOHOMUYECKHE
KaTerOpuu, UCIOJNb3yeMble B  300JIOTHUECKOW cucremMaruke. (OCHOBHBIE  MPHHIUIIBI
300JIOTUYECKOM HOMEHKJIATypbl: MOHO-, OW- W TpPUHOMMHaJbHble Ha3BaHMUA. OCHOBHBIE
KOHIICTIIMM BHJA B 300JIOTUU: Mopdoiorndeckas, OHOIOTHYECKAs, JBOIIOIHOHHAS,
9KOJIOTHYECKas, (uioreHernueckas. [lOHATHS JMarHo3, MPOTOJIOT, CHUHOHMMHUKA, THUIIOBON
9K3EMIUTSP B THUIOBasi TeppuTOpHs. MoHO-, Tapa- U momnuiIeTHIecKue TPYIIIHL.

TpaauuumoHHas W MOJIEKYNsipHAs CHUCTEMaTHKa: M3MEHEHUS B CHCTEME JKMBOTHBIX C
NPUMEHEHHEM HOBBIX METOJIOB. 300JIOTHYECKHE KOJUISKIIMM — MaTepuaibHas Oasza Juis
CHUCTEMaTHUYECKUX HCCIEIOBAHUSA: TpPAaBWJIa HAYYHOTO KOJUIEKTHMPOBAHUS IMO3BOHOYHBIX
’KMBOTHBIX, OCHOBHBIE 300JIOTHYECKHE KOJUIEKIWW Poccum W MuUpa, THUTIOBBIE, Bay4epHBIE U
CIPAaBOYHBIE KOJUIEKIIMOHHBIE YK3EMIUISIPHI.

MecTo TO3BOHOYHBIX B CHCTEME JKMBOTHOTO IapcTBa: mosiokeHue tuma Chordata B
cucreme Metazoa, cuctema tuna Chordata u MecTo B Hell TO3BOHOUHBIX KUBOTHBIX.

Tema 22. Cucrema knacca Amphibia. [lonoxenue kiacca B cucreme tuna Chordata.
[Togxoxp! k kiaccudukanuu 3eMHOBOJHBIX. CHCTEMa PELEHTHBIX 3€MHOBOIHBIX: IOAKIACCHI
Lissamphibia u Lepospondyli. Cuctema otpsina Caudata: momorpsiasl  Cryptobrachoidea,
Sirenoidea u Salamandroidea. Cucrema otpsina Anura: Archeobatracia, Mesobatrachia u
Neobatrachia. CoBpeMeHHBIE CBOJIKH M 3JIEKTPOHHBIE 0a3bl 10 CUCTEMAaTHKE 36MHOBO/IHBIX.



OCHOBHBIC TMArHOCTUYECKHE TMPH3HAKH U ONpeAeJeHHE 3eMHOBOJIHBIX. CXeMbl
CTaHJapTHBIX TPOMEPOB XBOCTATHIX U OECXBOCTHIX 36MHOBOAHBIX. OCHOBHBIE TMArHOCTUYECKUE
NpU3HAKU B3pOCHbIX (opM. OCHOBHBIE JMArHOCTUYECKHE NMPHU3HAKH JIMYMHOK XBOCTATBIX WU
0ecXBOCTBIX 3¢MHOBOIHBIX. BumoBbie 0cOOeHHOCTH MOP(HOJIOTUH KIIAA0K 36MHOBOAHbIX.

Tema 23. Cucrema kiacca Reptilia. Ilonoxxenue xmacca Reptilia B cucreme Ttuna
Chordata. Anamauu u amauoTel. OOmas xapakrepuctuka ki. Reptilia u cucrema. ITogxonasr k
KIaccuduKanuu npecmbikaromuxcs. Cucrema peneHTHbIX Gopm: 1/ki Anapsida, m/kin Diapsida,
n/kn  Archosauria. Otpsiaer Yepenmaxm Testudines: momgoTpsiasl OECIIUTKOBBIE, MOPCKHE,
MSATKOTENbIE, CKpBITOLIEHHbIE M OokoleiiHble yepenaxu. Cucrema Hanotpsina YemryiiuaTbie
Squamata: otpsiapl Sauria u Serpentes. OOmas XxapakTepUCTHUKAa OCHOBHBIX ceMeicTB. Cucrema
orpsina Kpokoamier Crocodilia. Cucrema otpsina KimroBoronossie Rynchocepahlia.

OcHOBHbIE TMArHOCTHUYECKHE NPU3HAKKM M OIpejeNieHue MpecMblkamuxcs. Cxema
CTaHJAPTHBIX IPOMEPOB uepernax, simepull U 3Meid. Poaumo3 U ero 3HauYCHHE B ONPE/ICICHUN
H/0Tp. Squamata. OCHOBHbBIE TUArHOCTHYECKHE MpH3HAKU B3pochbix (opm. [lomumopduzm
okpacku. JIunpka. Ayroromusi. OCOOEHHOCTH CTPOEHHS Yepena sI0BUTHIX U HESJTOBUTBIX 3MEH.
[TpodunakTuka 3MEMHBIX YKYCOB M mepBas momoinb. OcobeHHOCTH pacripocTpanenus Reptilia
pasHbIX cuctemMarndeckux Tpynn. CoBpeMEHHBIE CBOJIKM M DJIEKTPOHHBIE 0a3bl JaHHBIX 10
cucreMaruke Reptilia.

Tema 24. Cucrema xmacca Aves. Ilonoxenne kimacca Aves B cucreme tumna Chordata.
Tpamunmonnas Mmopdomnorudeckas cuctumaruka A.Ysromopa. HoBble moaxoabl K CHCTEMaTHKE.
Wudpaknaccer npeBaeHeOHbIe Archeornithes, mapaneonsie Paraneornithes 1 HOBOHEOHBIE MITHITBI

Neornithes. Cucrema Y. Cubmu wu JI. AnkBucra. JlaHHBIE ITOJHOTEHOMHOTO
cexkBenupoBanus. Otpsng  CrpaycooOpasubie  Struthioniformes, Otpsim  TunamyoOpasHbie
Tinamiformes, Otpsia Kypoob6pasusie Galliformes, Otpsin I'yceobpasnsie Anseriformes, OTpsin
Tpybkonoceie Procellariiformes, Otpsin [luareunooOpasueie  Sphenisciformes, Otpsin
['arapooGpasubie  Gaviiformes, Ortpsn IlorankooOpasusie  Podicipediformes, Otpsa
[TenukanoooOpaszubie  Pelecaniformes, Otpsin  Awucroobpasnsie  Ciconiformes, Otpsg
®namunaroodpasnsie  Phoenicopteriformes, Otpsin Coxonoobpasnsie Falconiformes, Otpsin
Kypasneoopaszusie  Gruiformes, Otpsim  PxankooOpasubie  Charadriiformes, Otpsin
['onyOeoOpazubie  Columbiformes, Ortpsg  IlomyraecoOpaszubie  Psittaciformes, Otpsin
KykymikoobpasHsie Cuculiformes, OTtpsin CoBoobOpa3Hbie Strigiformes, OTtpsin
Ko3zonoeobpazusie Caprimulgiformes, Otpsn CrpuxeoOpasusie Apodiformes, Otpsn Iltuisi-
mpiin - Coliiformes, Ortpsing  Tporonoo6pasnsie Trogoniformes, Otpsin  PakimeoOpa3sHbie
Coraciiformes, Otpsin stnoo6pasusie Piciformes, Otpsin BopoOsunooOpasusie Passeriformes.
OcHoBHbIE IMarHoCcTUYECKUE MpU3HaKK oTpsiioB. Payna ntun Poccun n Cubupu.

Tema 25. CucremaTnka M oIpenesieHHue MieKonuTarumx. OCHOBHbIE OCOOEHHOCTH
KJlacca MIICKOTIMTAIONIHE, BBICTYMAIONINE KaK CUCTEMAaTHUECKUE MTPU3HAKH: BOJIOCSIHON TTOKPOB,
dopma Tena M KOHEUHOCTEH, XapakTepUCTHKHM deperna M 3yOHOIl cuctembl. CoBpeMeHHbIE
MpEACTaBICHHS O cucTemMe miiekonmtaronux. [1/kim Prototheria, orp. Monotremata, n/kim Theria.
Cucremaruka, XapakTepUCTHKa M OIpeJesieHHe TNpeACTaBUTeNel OoTpsijla HACEeKOMOSIHBIE
Eulipotyphla. CucrtemaTnka, XxapakTepucTHKa U OIpeesieHue IpeAcTaBUTeNIe oTpsaaa
3aiineoOpasnbie Lagomorpha. Cucremaruka, XapakTepuCTUKa M ONpEeNIeHHe MpecTaBuTeNeH
orpsna rpeizyHsl Rodentia. Cuctemarnka, XapakTepUCTHKa M ONpEIEIeHHE NpeacTaBUTeNel
orpsina xumHbele Carnivora. CrucTeMaTuka, XapaKTepUCTHKa M OIpeNeieHue MpeacTaBuTeNei
oTpsiga HemapHokonbITHBIE Perissodactyla. Cucrtemaruka, XapakTepUCTUKa M ONpeiesieHue
npefcTaBuTeNell  oTpsiia mapHokombITHeIE Artiodactyla. Cuctemaruka, XapakTepUCTHKA U
ompenerneHue TmpeacraBuTeneii kurtooOpasHeie Cetacea. CucTemarnka, XapaKTEpUCTHKA U
olpeieNieHue MpecTaBuTeNel oTpsiia pykokpelisie Chiroptera.

Tema 26. MonekyIapHO-TEHETUYECKUE METO/bl B CUCTEMATHUKE MO3BOHOYHBIX. KpaTkoe
3HAKOMCTBO C BO3MOKHOCTSIMH TPUMEHEHHS METOJOB MOJIEKYJISIPHOM TeHeTHKH. OmnucaHue
OCHOBHBIX METOJIOB. 3HAKOMCTBO ¢ TIpubopHoii 6a3oi. Beinenenue JIHK u3 TkaHe# KUBOTHBIX.
[TonumepasHast nemHas peakuus. OJeKTpodope3-AeTEeKIUs MPOAYKTOB aMIUTM(UKAIIIH.



Ouncrtka IIIP-npoxykra. [ToaroroBka K CEKBEHHpPOBAHHIO. 3HAKOMCTBO C 0a30if JTaHHBIX
GenBank. PenaktupoBanue ¥ BBIpaBHHUBaHHUE TMOJyYEHHBIX TmocienoBaTenbHocTe JIHK.
[TocTpoenne ¢puioreHeTHYECKUX AepeBbeB ¢ moMomsio nporpaMmmel MEGA. Tloctpoenue cetu
TarioTUIOB € MOMOIIbI0 mporpaMMbl Network. OreHka TeHeTHYecKoro pa3zHooOpaszus ¢
MOMOIIBIO TporpaMMbl Arlequin.

b1./1B.08.05.01 MeToabl ruipo0HOJI0THYECKUX M CCIeI0BAHUM

DNeKTUBHAS AUCLUUILINHA.

Cewmectp 5, 3auer.

S3BIK peanuzanuu — pyCCKuu.

OO61as TpyA0eMKOCTh IUCHUIUIHHBI COCTABIISIeT 2 3.€., /2 4acoB, U3 KOTOPBIX

— nexuud: 16 u.;

— CEMUHApCKUe 3aHATUs: 16 .

TemaTruueckuii nmJian:

Tema 1. Metozasl c6opa u 00paboTku ruapoduonorndeckoro Matepuaia. Opyaus coopa
THIPOOHOIOTUYECKOTO MaTepHaia U CIOCOOBI UX HMCIOJIb30BAHUS B PA3HOOOPA3HBIX YCIOBHUSX.
MeTtoapl 06paboTka rHIPOOHOIOTHYECKOT0 MaTepHalia B MOJIEBBIX YCIOBUSIX.

Tema 2. Metoasl cbopa TuApOOMOJIOTHYECKOTO MaTepuajia B PEUYHBIX BOJOEMaXx.
®uszuko-reorpaduyeckas ¥ TUAPOIOTHUECKas XapaKTePUCTHKA ydacTKa UCCIEAYEMOro BOJOEMA.
Omnwucanue Mopdooruu BojoeMa 1 pactpeiesIeHus BBICIICH BOTHOW pacTUTENbHOCTH. Pa3merka
HCCIIETyeMOT0 y4acTKa BOJIOEMa B IENSIX OMpPENeNeHUs HEOOXOAMMOIo KOJMYeCTBa CTaHIUI
oT0Oopa THAPOOHUOIIOTHIECKOTO MaTepHraia /il HanOoJiee OTHON XapaKTEPUCTHKH YKOCUCTEMBI
BosoemMa. OtGop mpoO Juid THMAPOXMMUYECKOro aHaiau3a BojgoeMa. OTOOp KauyeCTBEHHBIX WU
KOJIMYECTBEHHBIX MPOO TUIAHKTOHA U OEHTOCA.

Tema 3. Meroabl cbopa ruApoOMOIOrHYECKOro MaTepuana B MPUIATOYHBIX BOJIOEMAax
pek. dusmko-reorpaduyueckas M THIPOJIOTHYECKAs XapaKTEPUCTHKA YYacTKa HCCIETyeMOTro
BostoeMa. Onucanue Mopdosioruu BojioeMa 1 pacripesiesieHns BbICIIe BOAHON pacTUTEIbHOCTH.
Pa3merka mcciemyeMoro ydactka BojJOeMa B IIETISIX OINpeNeNIeHUs: HeOOXOAMMOTO KOJIHYEeCTBa
CTaHUUH OTOOpa T'MJIPOOMOJIOTMYECKOT0 MaTepuana Juis Haubosiee MOJTHOM XapaKTepUCTUKU
9KOCHCTEMBbI Bojoema. OrOop mnpod uIsi THUAPOXMMHUYECKOro aHanu3a Bojpoema. OtOop
Ka4eCTBEHHBIX U KOJIMYECTBEHHBIX P00 MIIAHKTOHA U OeHTOCA.

Tema 4. Metonpl cbopa TUIPOOHOTIOTHYECKOTO MaTepHaia B MOWMEHHBIX BOJIOEMax.
dusuko-reorpaduueckas 1 THIpOIOrHYecKas XapaKTepUCTHKa y4acTKa UCCIIeyeMOro BO10eMa.
Onucanue MOpQoJIOruy Bojl0eEMa U paclpeiesieHus BbICIIEeH BOAHON pacTUTenbHOCTH. PazmeTka
UCCIIEIyeMOT0 y4yacTKa BOJl0€Ma B IIeNIAX OIpeJesieHHs] HEOOXOJUMOro KOJIMYeCcTBa CTaHLUH
oTOOpa ruapPOOMOIOTHYECKOT0 MaTeprana Jjisi HanboJiee TOJHON XapaKTePUCTUKH SKOCUCTEMBI
BojoemMa. OtGop mpoO Juid THMAPOXMMUYECKOro aHaiau3a Bojgoema. OTOOp KauyeCTBEHHBIX U
KOJIMYECTBEHHBIX MPOO TUTAHKTOHA U OEHTOCA.

Tema 5. Meroasl c6opa TuApOOHOIOIMYECKOr0 MaTepHaja B IUIAKOPHBIX BOJOEMaXx.
Ousuko-reorpaduuecKkas ¥ THIPOIOTHIECKAs XapaKTEPUCTHKA YIACTKa HCCIIETyeMOTo BOIOEMA.
Onwucanue Mopdooruu BojJoeMa 1 pacrpeielieHus BbIcIel BOJAHOM pacTuTenbHOCTH. Pa3merka
HCCIIEIyeMOTO y4JacTKa BOJ0O€Ma B IENISAX OIpeesieHHs] HEOOXOIUMOro KOJMYEeCTBA CTAHIIUH
0oT0Oopa THaPOOHUOIOTHYECKOT0 MaTepHraia Juis Haubosee MOTHON XapaKTEPUCTHKH SKOCUCTEMbI
Bomoema. OTOop TpoO U THAPOXMMHUYECKOTO aHaimu3a Bomoema. OTOOp KayeCTBEHHBIX H
KOJINYECTBEHHBIX MPOO MUIaHKTOHA U OEHTOCA.

Tema 6. Meroasl KkamepanbHONH 00pabOTKHM T'HMAPOOMOJIOTHYECKOTO MaTepHaa.
[Tnankron. OO6opynoBanue s OOpabOOTKM IUIAHKTOHHBIX Mpob. Metoasl  pazbopa
Ka4eCTBEHHBIX W KOJIMYECTBEHHBIX MPOO ¥ IMOjACYeTa KOJUYCCTBEHHOTO PA3BUTHS IJIAHKTOHA.
Omnpenenenue rpymmn U BUAOB GUTO- U 300MIaHKTOHa. benToc. ObopynoBanue s 00paboOTKU
OeHTOCHBIX TP00. MeToabl pa3dbopa KavyeCTBEHHBIX M KOJMYECTBEHHBIX NPOO W TojcueTa
KOJINYECTBEHHOT'O pa3BUTHs OeHToca. OmnpeneneHue rpymi 1 BUA0B GUTO- U 3000€HTOCA.



b1./1B.08.05.02 O6mast ruapoomnosiorus

DneKTUBHAs AUCLHUILINHA.

Cemectp 5, 3K3aMEH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mas Tpy10eMKOCTh TUCHIUIUIHHBI cocTaBiseT 3 3.€., 108 uacoB, U3 KOTOPBIX

— gexuuu: 16 u.;

— CEMHHAPCKUE 3aHATUs: 26 .

TemaTu4yeckuii niian:

Temal. Beenenue. I'mapoOuosnorusi kak Hayka (OCHOBHBIE NPUHIUIBI U IOHSATHS).
Kpatkas uctopus pa3Butusi ruipoOUOIOTUH.

Tema 2. OcHoBHBIE (aKTOpbl aOMOTHYECKON Cpeibl BOJHOTO HACEICHUS U
UX3KoJoruueckoe 3HaueHue. DU3MKO-XUMHUYECKHE CBOMCTBa BOAbL. DU3NKO-XUMHUYECKUE
cBoiicTBa TpyHTOB. [IpHcrocobnenus ruapoOMOHTOB K OOMTaHMIO B Boje M rpyHTe. CBeT,
TeMIepaTypa,MOHU3UPYIOLIasl pagualus, COJICHOCTh, THAPOCTATHUECKOE JaBIICHUE, aKTUBHAsS
peaxiusi cpenpl Kak OCHOBHBIE (DaKTOPBI PACHpPOCTPAHEHUS M OMOJIOTMYECKOH OCOOECHHOCTH
OpPTaHU3MOB.

Tema 3. JXXusnennsie ¢Gopmbl HaceneHus ruapocdepsl. [loHsTHE KUZHEHHOH (OPMBI.
JKuznenneie ¢hopmbl nenarvaiy (IJIaHKTOH U HEKTOH). JKu3HeHHbIe ¢opmbl OeHTanu (OeHTOoC).
[Tenaro6enToc. Heticton. Ilneiicron. OcoOeHHOCTH yCIOBUM HX CyliecTBOBaHus. [lepudurom.

Tema 4. Bomoembl u ux HaceneHue. MHpPOBOHM okeaH: oOmias XapaKTepUCTHKA U
IKOJIOTHYECKHE 30HBI (penbed HA, 30HBI OKeaHa B menardand u OeHtanm). OcoOeHHOCTH
HacelleHusl menaruanu U OeHtanu. KOHTHHEHTalbHBIE BOJOEMBI M HMX HacelleHue. Peku, ux
IpUIaTOYHbIE BOAOEMBI, IoiimMa. O3epa (001as XxapakTepUCTHKa U UX 30HbI). Tunomgorus osep.
HckyccTBeHHBIE BOJIOEMBl (BOJOXpaHHIMWINA, TpyAbl, kaHanbl). Ilpya, Gomoto, kak cragus
yracarouero osepa. HaceneHue mnemepHbIX M HMHTEPCTULMAIBHBIX BOJA M YCIOBHUA HX
cyuiectBoBaHMs. HaceneHne MCTOUHUKOB (TOpsiune, XOJIO0IHbIE).

Tema 5. Iluranue rUIPOOMOHTOB. ABTOTPO(HBIE UM TeTEPOTPOPHBIE OpPraHU3MBI.
[TpoaylieHThl, KOHCYMEHTBI M PEIYLEHThI. DK30- U 3HJI0reHHoe nutaHnue. CriocoOs! 100bIBaHUs
numy. CHekTpbl NUTaHWS M TMHIIEBas d3JEKTUBHOCTb Yy THAPOOMOHTOB. PanuoH nurtaHus.
[ToHsiTHE MUIIEBBIX IIETIEeH, CeTel U TPOYUUECKUX YPOBHEH.

Tema 6. BongHo-coneBoif 0OMeH M JpIXaHUE TUAPOOMOHTOB. 3alUTa TMAPOOHMOHTOB OT
oOcbIxaHus. 3alMTa OT OCMOTHYECKOro 00e3BOXHMBaHMA M 0OBojgHeHMsA. ConeBoil oOMeH.
Anantanuu rupOOMOHTOB K TePUITUTY KHCIOPOIa.

Tema 7. Poct 1 pa3ButHe ruipo6uoHToB. DopMbl pocTa. BiusHue pazanuHbix (pakTopoB
Ha poCT. DHEpreTruKa pocta U pa3BUTHE THAPOONOHTOB.

Tema 8. ITonymnsiuuu ruipoOMOHTOB, CAMOBOCIIPOM3BOACTBO M IMHAMMKA YHCIEHHOCTH U
ouomaccel  runpoOuoHToB. CTpykrypa mnonynsnui. @OyHKIMOHAIbHBIE  OCOOEHHOCTH
MO POXKIaEMOCTh, CMEPTHOCTh M BBKMBAEMOCTh. /JIMHAMUKA YMCIEHHOCTH U OMOMAcChl
NOMYJSIUK (CyTOYHasA, Ce30HHAas!, I0/10Basi, HETIEPUOINYECKUE U3MEHEHHUS).

Tema 9. buonenossl rtuapochepsl. CTpykTypa TruApOOHOLIEHO30B (Tpoduyueckas,
BUJIOBasi, XOpoJorudeckas, pasmepHas). Tpancdopmanus BemecTB M SHEPruu B OMOIEHO3aX
runpocdepsl. Cykieccun OUOIEHO30B.

Tema 10. ['mapO’KOCUCTEMBI M 3KOJIOITMYECKUE OCHOBBI MX PAlMOHAIBHOTO OCBOECHHS.
buonoruueckass NpPOIYKTUBHOCTb BOAHBIX OSKOCUCTEM. (OCHOBHBIE TIOHSTHSA, BOIPOCHI
TepMuHOioruu. [lepBuunas npoaykuus, BTOpUUHAs TPOAyKIus. [TpoayKius pa3auyuHbIX TPy
rerepoTpodoB. buonornueckue pecypcbl BOZOEMOB, UX OCBOCHHE U BOCIIPOM3BOJICTBO.

b1.1B.08.05.03 O6mas uxTHoJ10rus

DIIeKTUBHAS TUCIUILINHA.

Cemectp 6, 5K3aMEH.

SI3BIK peanuzanuu — pyCCKuu.

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3.€., 108 yacoB, U3 KOTOpBIX



— nexnud: 18 u.;

— cemuHapckue 3aHsatus: 20 4.

TemaTruueckui nJian:

Tema 1. Ilpenmer u 3amaun «OO01mel uxTuosorum». KpaTkuii o4epk UCTOPHUH MpEaMETA.
OcHOBHBIC HampaBlieHHsT B HM3y4eHMH pbIO. VIXTHONMOTHS Kak Hayka, €e OIpelesieHHe |
MOJIO’KEHUE CPEU CMEKHBIX JUCIUILIUH.

Tema 2. 3akoHOMEpPHOCTH paclpeaeiceHus pbl0 O BOJOEMaM 3€MHOIO Liapa.
[IpencraBnenue 06 apeane. OCHOBHBIE TUITBI COBPEMEHHBIX (hayH.

Tema 3. Mopdonorus u ¢usnonorus peid. Cneunduka cTpoeHuss pbld Kak BOJHBIX
KUBOTHBIX. DopMa Tela 1 BeIMYMHa PHIO.

Tema 4. AbuoTnueckue u OMOTHYECKUE CBSI3U phIO. [IpakTHUecKkoe 3HaYCHHUE U3YyUCHHS
cBsi3ell ppI0. MeXBUIOBbIE M BHYTPUBUAOBHIE CBSI3U

Tema 5. Bospact u poct ppi6. @akropsl, Baustonpe Ha poct. Onpesnenenne Bo3pacra
pBIO.

Tema 6. PazmHoxenue ppi0. PazHooOpasue mpucnocoOneHuid ppld K pa3MHOMKEHUIO.
DKOJOTUYECKHE TPYIIIBI PBIO IO MECTY OTIOKEHUS UKPBHI.

Tema 7. [Mutanue pri6. PaznooOpasue mumu pei6. [pynmsl peid 1Mo XxapakTepy MUTaHUS.
[TumieBast KOHKYpPEHIUS U 00eCTIe4eHHOCTh pbIO nuieil. [Tumessie nenu.

Tema 8. Murpamuu pei6. Murpanun kak Ouonormdeckoe siieHue. Kiaccudukanus
MUTpaLUii.

Tema 9. CTpykTypa HomyJisiliid M 3aKOHOMEPHOCTH €€ HM3MEHEHUH. 3aKOHOMEPHOCTH
JTUHAMHUKY YUCICHHOCTU M OMOMAacChl MOMYISLUUN PbIO.

b1./1B.08.05.04 UxTuonapa3surosorus

DneKTUBHAs JUCUUILIMHA.

Cemectp 7, 3a4eT.

SI3BIK peanuzanuu — pyCcCKuu.

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABISIET 2 3.€., 72 9acoB, U3 KOTOPBIX

— gexnuu: 16 u.;

— CeMUHapcKue 3aHsaTus: 18 u.

TemaTuueckui nJan:

Tema 1. BBemenne B kypc «MxTtmonapasutosiorusp». Ilpenmer u 3agauv HAyKu O
napasutax u 0oie3Hsx pui0. Mctopus paszputus. MxTtuonapasutonornueckue HCCIeI0BaHUS B
Culupu. 3aauu 1 COBpEMEHHbBIE TPOOIEMbl UXTUONAPA3UTOJIOTUH.

Tema 2. [Tapazutusm ero npoucxoxaeHue u pacnpocrpanenue. llondarue o napasutusme
n mapazutax. DopMbl B3aMMOOTHOIIEHWUN OPraHU3MOB: CUHOWKHS, MNapaolKus, SMHOUKHS,
SHTOWKHMS, MapacuMOMO03, KOMMEHCAIW3M, TMapa3uTU3M, XHIIHUYecTBO. Kriaccudukaius
Mapa3suToOB MO MECTy HMX HAaXOXXICHHS Ha XO3SIMHE M XapakTepy NuTaHus. Bo3HuUKHOBeHUE
SABJICHUS DKTOMAapa3suTU3Ma, »HHAOMApPA3UTH3Ma U KpoBemapasutusma. [unepnapasuTusm.
TpancoBapuanbHbll mapasuTu3M. [lapa3uTsel TOCTOSHHBIE, BPEMEHHBIC, NEPHUOINYECKUE.
CrneuuduyHocTh apa3suToB. PacpocTpanenue mapa3utusMa B )XKUBOTHOM MUDE.

Tema 3. Apantaniud B CTPOCHMHM W JKM3HEHHBIX IMKIAX mapa3suToB. Mopdo-
dbusnonornueckue agantanud napasuToB. dopma W pasMepsl Tela, OpraHbl MPUKPEIUICHUS,
NBIDKCHUSI, JIbIXaHWS; TUIICBApUTEbHASA, HEPBHAs, BBIICTUTEIbHAS, II0JIOBAas CHCTEMBI.
[TpucniocoOneHusi SMOPHOHANBHBIX M JISPBAIBHBIX CTaAWi Mapa3uToB. JKU3HEHHbBIE ITHKIIBI
NapasuToB, yepeqoBaHHe MOKoJeHHH. [IpomexkyTodyHble X035i€Ba U TEOpUs MPOUCXOKICHUS
3TOrO SIBJICHUS.

Tema 4. [1apasutodayHa u cpena. 3aBUCHUMOCTb Mapa3uTodayHbl OT BO3pacTa XO3sHHA,
CE30HHBIC M3MEHEeHMs TapazutodayHbl poi0. Bapuwamummu mapazutodayHbl pel0 B pa3IUYHbBIE
ronbl. [lapasutodayna m muma peid. IlapasurodayHa m o00pa3 >ku3HU pbIO. 3aBUCHMOCTH
napazutodayHbl OT MUTpalUii, YaCTOTHI BCTPEYaEMOCTH U OOILIECTBEHHOr0 00pasa prid. OOoMeH
napasutoayHaMd M CaMOOYMIIEHHE OT Tapa3uTOB. 3aBHCHUMOCTh Mapa3uTtodayHbl PbIO OT



reorpaguueckux (akTopoB, 3HAUYCHUE JAHAMA(PTHO-KIMMATHYECKHUX 30H. 3aBUCHUMOCTD
napasutoayHbl OT pPa3MepoB IUIOLIAJU PACHPOCTPAHEHHS PpbIO M OT CTENEHH ee
U30JIMPOBAaHHOCTH. BinusHue Ha mapasutodayHy OJM30CTH HAXOXKACHUS XO35SMHA K TPaHULAM
CBOEro apeana. BiausiHue peauKTOBBIX YCIOBUH CYIIECTBOBAHUS X035MHA HA €ro napasutodayHy
pb10. 300reorpaduueckoe paiioHUPOBaHKUE IO UXTUOMAPA3UTOIIOTHIECKUM JaHHBIM. BiusHue Ha
napazutodayHy akKIMMaTH3allMd U UHTPOAYKUMH. JMHAMMKa U3MEHEHUs Mapa3uTodayHbl pelo
B BOJIOXPAHMJIHAIIAX.

Tema 5. BozneiictBue mnapa3ura Ha XO3iMHAa M peaklMs XO35SMHA Ha Iapas3ura.
Mexanuueckoe Bo3zaeicTBre. OTHSATHE y PBHIO BEIIECTB, HEOOXOAMMBIX IS MX HOPMAJIbHOM
KHU3HEeATeIbHOCTH. ToKcHueckoe BO3/AEHCTBHE Mapa3ura Ha pbl0. OTKpbITHE NyTed Ams
NPOHUKHOBEHHS] BHYTPh OpPraHM3Ma XO35IMHAa MaTOT€HHBIX MUKPOOOB W BUPYCOB. MIMMyHHTET
pbIO IpH Napa3uTapHbIX 3a00sieBaHUAX. KiieTouHble, TKaHEBbIE U T'YMOPaJIbHbIE PEAKIIUH.

Tewma 6. bone3nb 1 GPaKTOPhI, CIOCOOCTBYIOIIUE €€ MOSBICHUIO. VICTOYHUKH, MEXaHU3MBI
u (akroppl mnepeaaun Oose3HH. BO3HMKHOBEHHME, TeYeHHE M JAMHAMHKA SIU300THH.
[Tatonornyeckue uameHenus peid. Hapyenne oOMeHa BemecTB U HEKpo3 TKaHel. Omyxonu y
pBIO.

Tema 7. OcHoBHble HH(DEKIHOHHBIE 3a0oJjeBaHus pbIO. BupycHble, OakrepuaabHBIE
3a00J1eBaHUs, MUKO3bI.

Tema 8. OcHoBHBIC WHBa3HOHHBIC 3a0ojeBaHUs pbiO. [IpoTo30iiHBIC 3a00JIEBaHUS.
Muxkcocnopuino3sl. 3a0oseBaHMs pPbIO OT 3apakeHUs, KTYTUKOHOCHAMM, KOKLMIUSIMH,
MUKPOCTIOPHIUSAMH,  HUHPY30pUsAMH  (XHJIOJOHEIIE3,  HMXTHOPTHUPHUO3,  TPUXOJHHO3BI,
anmro3oMo3bl). [lpusHaku 3a0osieBaHuii, Mepbl OOpbObI M TpodruIakTHKA. | €TbMHUHTO3HBIC
3a0oneBaHus pri0. MOHOT€HOHI03bI (AAKTUIIOTHPO3, THPOIAKTHIIE3, TETPAOHX03). TpemMaTromno3sl
(uepHusIbHaAsE OOJIE3Hb NApU3MTHYECKas KaTapakra Ija3, TeTpakoTwie3 u jap.). Llectonoss
(kaBuo3 Kapuodwwies, TpueHodopos, swmryines, mnporeornedanies W ap.).. HemaTomossr
(padunackapu03, KaMaaslaHUI03, aHU3aKHJI03 MOPCKHX KOCTHUCTBIX pbIO). AKaHToLe(anesbl.
brennossl. Kpycraieoss! (3prasuses, gepHeos, aprynie3) Bo3oynurenu 3a6oneBaHni, UX TUKIIBI
pa3BUTHs, Mepbl 0OpHOBI U NMpoduaakTUka ['eTbMUHTO3BI, IEpeAatoIecs OT Phl0 K YEIOBEKY.
Onuctopxo3 Judumnodborpuossl. KuzHeHHBIM UK BO30yauTens, Mepsl OOpbObl U
npoHIaKTHKA.

Tema 9. Hemapasurtapusie 3aboieBanus pbid. AnuMeHtapHble 0osne3nu. Lleppounnas
nereHepanus nedeHu ¢openu. Hapymenne oOmena BemecTB y Oemoro amypa. ['emaroma
¢dopenu. bone3nu, Bo3HUKAIOUIME NPU YyXYIIUIEHUH YCIOBHM OKpYyXKawolien cpeabl. Achuxcus.
["azony3bippkoBas Oone3Hb. Hezapasublii OpanxuoHekpo3. Tokcukosoruueckue 3aboseBaHUs
pb10. TpaBmel pri0. DyHKIIMOHANBHBIE O0sie3HU. benonsaTHucTas 001€3Hb TUYMHOK JIOCOCEBBIX.
Bonsnka sxentouHoro Memka. bone3Hu, BO3HHMKaromue B pe3yibTaTe yXYy/IIEHUS YCIOBUH
BbIpaniBaHus. bone3nu peid ¢ HeonpeaeneHHoM sTHoaorueil. Caprianckas 00JIe3Hb.

Tema 10. Ilpodunaktuka u Tepanust OonezHeil pbi0. PpiOOBOJHO-MENHOpAaTUBHBIE U
BETepUHAPHO-CAaHUTApHBIE Meponpusatusi [IpoduiakTnyeckne MEpONPUSTHS B E€CTECTBEHHBIX
Bojoemax. IIpodumiaktuyeckue TepaneBTUYECKHE MEpONPHUATHS B PHIOOBOJHBIX XO3SHCTBaX.
Hcnonp3oBaHne 3HaHUN O TMapazuTodayHe pbIO B PELMICHUH BOMPOCOB MOBBILICHUS
PBHIOOIIPOYKTUBHOCTH BOJIOEMOB, JIOKAJBHOCTH MOMYJISALUHA phI0 M HEKOTOPBIX BOIPOCOB
3ooreorpaduu.

Tema 11. CoBpeMeHHBIE METO/IbI UXTHOMAPA3UTOIOIMYECKHX HCCIe0BaHUNA. MeToauka
MOJIHOTO M HEMOJHOI0 Mapa3suTOJOTHYECKOro BCKpPBITHS pbl0 COOp dukcanus U OKpacka
Napa3uTOB PbIO, MPUTOTOBICHHE MOCTOSHHBIX U BPEMEHHBIX MPEnapaToB.

b1./1B.08.05.05 IIpoayKTUBHOCTH BOJAHBIX IKOCHCTEM

OneKTUBHAA TUCHHIUINHA.

Cemectp 7, 3a4eT.

S3BIK peanuzanuu — pyCCKuu.

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 2 3.€., /2 4aCOB, U3 KOTOPHIX



— nexnud: 16 u.;

— CEMHMHapCKHeE 3aHsaTus: 18 4.

TemaTruueckui nJian:

Tema 1. Beaenume. HcTtopus THAPOOMOIOTHUYECKHX HWCCIACAOBAHUN H HU3y4YCHUS
OMOJOTrMYECKOH  MPOAYKTUBHOCTH  BOA0eMOB. (COBPEMEHHOE COCTOSHUE H3YYEHHOCTH
OMOJOrHYEeCKON MPOJTYKTUBHOCTU BOJIOEMOB. BKia/l 0TeueCTBEHHBIX U 3apyOEKHBIX YUYCHBIX B
pa3paboTky Teopuu OuonormueckoinpoayktuBHoctu. [.I. Bunbepr, B.C. UBneB —
OCHOBOIOJIO)KHUKH M3yU€HHUs OOIIMX 3aKOHOMEPHOCTEH CTPYKTYpHO — (YHKIIHMOHAIbHON
OpraHu3aiii  BOAHBIX d3KocucTeM. CoOBpeMEHHBIE TUAPOOMOIOTHYECKUE HCCIEIOBAHUS
BOJIOEMOB.

Tema 2. MupoBoil OKeaH KakK €quHasi DSKOJOIMYecKas W JAMHAMUYecKas CHCTEMa.
[IpoyKTUBHOCTh BOJHBIX 3KOCHCTEM. DaKTOphI, BIUAIOIIME HA IMPOAYKTHUBHOCTh BOJHBIX
JKOCHUCTeM (CBET, TemIeparypa, TedeHus, TIiyOuHa, kuciopoa, pH cpemsl, OuoreHHse
BeniectBa). [Ipocteie Mogenu skocuctem. KoMmmnonentsl skocucteM. [Iporieccsl, mpoTekaroniue B
skocucTemax. Tpoduueckue ypoBHH. CTpYKTypHBIE H (HYHKIIMOHAIBHBIE OCOOCHHOCTH BOJIHBIX
skocucteM. CTpykTypa OHOLEHO30B. MEXBHIOBbIE OTHOLIEHUS. DKOCHUCTEMBbl Ha TPaHHUILIC
paszena cyocTpaToB.

Tema 3. Xumus u xu3Hb okeaHa. OkeaH Kak OTKpbITas cuctema. Xemocrtar. Cucrema
aBTOMaTHueckoro perynupoBanus pH. Xummueckas naboparopust okeaHa. KapOonarnas
cuctema. bUoreHbl W 3aKOHOMEPHOCTH UX pacrpejaeneHuss B okeaHe. KpyroBopoT GMOreHHBIX
AJIEMEHTOB B OKE€aHE U MX POJib B (QOPMUPOBAHUH MTPOAYKTUBHBIX 30H. VICTOUHUKH MOCTYIIIICHUS
OMOreHOB, HX 3amackl M pacmpefeneHue B okeaHe. Ponb TeueHuil B pacnpeneneHUu
IPOJYKTUBHBIX 30H.

Tema 4. ConmHeuHast SHEpruss — OCHOBa HOBOOOpa30BaHMsI OPraHUYECKOTO BEIIECTBA B
okeane. DUTOMIAHKTOH KaK NMEpBUYHAS MPOAYKUUsA. Ponb ¢urommankToHa B GopMuUpOBaHHH
30H TIOBBIUICHHOM NPOAYKTUBHOCTH. 30OIUIAHKTOH Kak BTOpHYHas mnpoaykuus. Poib
300IUIaHKTOHA B MPOAYKTUBHOCTU BO/0eMOB. Ce30HHBIE U3MEHEHUS! NPOAYKTUBHOCTH (UTO- U
300IUIaHKTOHA W BEPTUKAJIbHblE MUrpauuu. IIpoayKIMOHHO-IECTPYKIMOHHBIE IIPOLIECCHI.
VapTparuiankToH. BennurHbl nepBUYHON U BTOPUYHOM ITPOTYKIIHH.

Tema 5. 3o0006eHToc U OuoreHHole BemiecTBa. KoOJIMUECTBEHHOE pa3BUTHE U
pacripeziesieHle JTOHHOHM (ayHBI TIO THY MOPEH U OKeaHOB. 3000€HTOC TIIyOOKOBOJIHBIX YacTeu
Mopeil 1 okeaHoB. Mcmonb3oBaHue kopmMoBoro GeHroca peiOamu. MakTopbl, ONMpeesstonme
IPOAYKTUBHOCTh OeHToca. HekToH m oueHka ero oobema oOmieil maccel. ITytn u crnocoOsl
OTpeieNIeHus TOTEeHIIUATbHBIX BO3MOXKHOCTENH OMOJIOTHYECKOM MPOAYKTUBHOCTH OKEaHa.

Tema 6. I'myObokoBonHBIE OMOIEHO3BI. «UepHble KYpPUIBIIMKA» W HUX OOWUTATENH.
[Mponykius OGaktepuit u TepModuiabHble OakTepuu. Tpoduueckue B3aMMOOTHOLIEHUS B
THAPOTEPMANIBHBIX JKOcHCcTeMax. [HapoTepmalibHble HCTOYHUKM KaK 30HBI IOBBILIEHHON
IPOAYKTUBHOCTH INTyOOKOBOAHBIX KOCHUCTEM. | MapoTepMaIbHbIe HCTOYHUKH KaK MOCTABIIUKU
OMOTEHHBIX BEIIECTB B TOBEPXHOCTHBIE CIIOM MOpPEH U OKEaHOB.

Tema 7. Pacnipenenenue Hanbosiee BEICOKOIPOYKTUBHBIX 30H B MOpPSAX U OKeaHax. Pojb
TEYEHUH M TeMIlepaTypbl B pacCHpeesIeHUH BBICOKONPOIYKTHUBHBIX 30H. AmnBenuHr. Oomas
Macca W TPONYKIMsS HaceleHUss MHupOBOro okeaHa (IPOAYLEHTHI W KOHCYMEHTBHI pa3HBIX
TpopUYECKUX YPOBHEH, NX COOTHOIIEHHE, Onomacca, mpoaykius u P/B-koaddummentsr). [Ipo-
MBICJIOBOE 3Ha4YeHUe Ienb(a, HEPUTHUUECKUX pallOHOB, AMMIeIaruany, oenranu. [lepcrnekTuBbl
pa3BUTHSA MapUKYyIbTYphl. [IpoOiieMbl, cBSI3aHHBIE C 3aTPS3HEHUEM OKeaHa.

Tema 8. IlpoayktuBHOCTH YepHoro, AzoBckoro u Kacnwmiickoro mopeil. ®DakTopsl,
BIUSIOUINE Ha MEpBUYHYIO mnponaykuuio. IIpombicioBeie GoratcTBa. OCHOBHBIE 3adaud IO
U3Y4YEHHI0O BOAHBIX dkocucteM IOxnbIXx Mopel. IIpogyktuBHOCcTe YUepHOro Mops.
IIponyktuBHOCTH A30BCcKOTrO MOps. IIpoayktuBHOCTE Kacnmiickoro mopsi.

Tema 9. IlponykTuBHOCTH ceBepHOM rpymnnbel Mopeil. (bantuiickoe, bapenneso, benoe,
Kapckoe, mope JlanteBbix, Boctouno-Cubupckoe, Yykorckoe). OOmas XapakTEepUCTHKA
HaceneHuss mopeil CesepHoro JlegoBuroro oxeana. [IponyktuBHOCTH banTuiickoro Mops.



[InaHKTOH, €ro NpPOAYKTUBHOCTb M pacmpeiesieHue 1o paiioHam. Ce30HHBIE H3MEHEHHUS B
IUITAHKTOHHBIX COOOIECTBaX. 3HauUeHHe 300IUIAHKTOHA B MUTAaHUM pbIO. JIOHHBIE coolliecTBa 1
ux pasmenieHue. IIpoayKTHBHOCTh O€HTOCAa M €ro HCHOoJIb30BaHUE. PHIOONPOTYyKTUBHOCTS.
3arpsisHeHue bantuku M ero nociueAcTtBHs. MeXayHapoAHbIE IPOrPaMMBl 110 HM3Y4YEHUIO
npoaykTuBHOCTH bantuiickoro mops. IlponykruBHocts bapenueBa mopsi. buoreorpadpudeckue
IpYNIMPOBKM HACEJEHUS W TIpaHUlbl uX pacnpocrpaHeHus. Pons [onbderpuma B
IIPONYKTUBHOCTU bapeHieBa Mopsi.

Tema 10. IIponykruBHOCTh [lanpbHeBOCTOUHOHN Trpymmbl Moped (SAmoHckoe, OxoTckoe,
bepunroso). I[IpoucxoxaeHue mopeid u ux cBsizb ¢ Tuxum okxeaHoM. COBpEeMEHHBIN OOIHMK
OokpauHHbIX Moped. CocTaB HaceleHHs [0 MPOUCXOXKIEHHIO0. AMpubopearbHoe U
ampunannpuyeckoe pacnpocTpaHeHUEe oOpraHu3MoB. KauecTBeHHass W KOJMYECTBEHHAs
XapaKTepUCTHKA IUVIAHKTOHA U €r0 BEPTUKAJIbHOE U FTOPU30HTAILHOE paclpeieieHue B OeHTaIN.
Pacnpenenenne Ouoneno3oB OeHToca. BricOKONpoayKTHBHBIE paiioHBI. [IpombIcioBbIe
OuosIornyecKre Irpymmnbl ¥ UX NPOIYKTUBHOCTb.

Tema 11. IIpogyKTHBHOCTH PEUYHBIX 3KOCHCTEM. Mopdomerpudeckass XapaKTepUCTHKA
pek. IloHsaTHe KOHTMHyyMma. XapaKTepUCTHKa pEYHOro HaceseHus. BumoBoe pasHooOpasue,
HKOJIOTMYECKHE TPYNNUPOBKU. BiusHUE TeueHHs Ha pachlpeselieHue IUIaHKTOHa M OeHToca.
[TnaHKTOH peK, MPOIYKTUBHOCTb U €€ ce30HHble u3MeHeHus. duto- u 3006eHToc. CocraB u
pacnpenenenne B pekax. [lonneie OworieHo3wl. [lepuduron. buocrok. dayna u dmopa
IIPUIATOYHBIX CUCTEM peK. CTpyKTypa HNOIMYJIALHM.

Tema 12. IlpoayKkTUBHOCTH 03€pHBIX 3KocucTeM. Tumbl U Kiaccupukauus 03ep U UX
npoucxoxaenue. Obmas xapakTepucTuka Guiopsl U (hayHbl 03ep pa3IMyHOro TUna. buoreHos3sl
IUTaHKTOHA U OeHrtoca. KonmuecTBeHHOe pacnpeneneHue opraHu3MoB. Ce30HHbIE M3MEHEHUS.
Ponp niiankToHa 1 6eHToca B nutanuu peid. [Ipogykius opranu3moB. IIpolyKTUBHOCTS 03€p.

Tema 13. [IpogykTuBHOCTH BojgoXpaHuauil. [Iporcxoxienne BOAOXpaHWIMIL U UX POJIb
B (opmupoBanuu HaceneHHs. COCTaB M MPOAYKTHUBHOCTh IUIAHKTOHA B BOJOXPAaHMJIMIIAX
Pa3IUYHBIX 110 IPOUCXOXKJIeHUI0 U hopme. PopmupoBanue GUToOEHTOCA, POJIb MAaKpO(PUTOB B
XKHU3HU BogoxpaHuiuil. [IpoaykTuBHOCTE 3000eHTOCa. KonuuecTBEeHHbIE pa3inuyus B pa3BUTHU
IUTAaHKTOHAa M O€HTOca IO OIpe/eleHHbIM Yy4yacTKaM BoJoXpaHWIMII. BiusHue koneGanus
YPOBHS BOJBI Ha pa3BUTHE OpPraHu3MoB. CE30HHBIE CYKIIECCHM B HACEJICHUM IENardajlyd U JIHa
BO/10€MOB. MeT0/1bl YBEIMUEHHUS TPOJYKTUBHOCTH BOJIOXPAHMIINLL.

Tema 14. buonorudeckue pecypcsl MUpPOBOro OK€aHa M KOHTUHEHTAJIBHBIX BOJIOEMOB,
UX OCBOEHHE U BOCIIPOU3BO/ICTBO. DKOJIOIMUECKHE OCHOBBI OXpaHbl TUAPOCHEPHI.

b1./1B.08.05.06 YacTHass nXTHOJIOTHS

DneKTUBHas AUCLUILINHA.

CemecTp 8, sk3ameH.

S3BIK peanu3anum — pyCCKHUi.

OOm1ast TpPyA0EMKOCTh IUCIUILTUHBI COCTaBIsAeT 3 3.€., 108 yacos, U3 KOTOpPBIX

— exrmn: 20 u.;

— CeMHUHAapCKue 3aHsATus: 14 4.

TemaTruueckui nJian:

Tema 1. [Ipeamer u 3agaun «4YacTHON UXTHOJIOTHH.

MecTo pp16000pa3HbIX U PbIO B cHUCTEME KUBOTHOTO MUPE.

Krnaccudukanuu pe16. Bkinag oTedecTBEHHBIX YUEHBIX B pa3BUTHE KIacCU(PHUKAIIIT

pr10000pa3HbIX U pbi6. CoBpeMeHHbIE pecTaBieHus 0 Cucteme ppl000OPa3HBIX U PHIO.

Tema 2. Pe16006pazHbie

Knacc MukcuHsl.

Knacc Munoru. AHaTomMo-MOpQoIoruyeckue OCOOEHHOCTH, pPACIHpOCTpaHEHUE U
Ouosorus.

Tema 3. Knmacc XpsitieBbie poIObI.

AHnatoMo-mMopdonorudeckue 0COOCHHOCTH, PACTIPOCTPAHEHUE M OMOJIOTHSI.



Tewma 4. Kitacc Jlydenepsie poIObL.

Otpsibr: MHOTOIIEpOOOpa3HbIE, 0CeTpOOOpasHEIE, NaHIIMPHUKOOOPA3HbIE,
amreoOpasHbIe,

apaBaHOOOpa3HbIE, yrpeoOpasHEbIE.

Tema 5. Kimacc Jlyuenepsie poIObI.

OTpsiabl: cenbaeoOpa3Hble, KaprmooOpas3HbIe, XapallMHOOOpa3HEIE.

Tema 6. Kitacc Jlyuenepsie poIObI.

OTpsiapl: coMO0OOpa3HbIe, apreHTHHOOOPa3HbIe, KOPIOIIKOOOpa3HbIe, T0coceoOpa3HbIe,

yKOOOpa3HkbIE.

Tewma 7. Kitace Jlydenepoie pbiObl.

Otpsiapl: cromMueoOpasHbie, MUKTO(POOOpa3HbIE,

TPECKOOOpa3HbIe, yAWIBIIUKOOOpa3HbIE, KapIio3y00ooOpa3HEbIE.

Tema 8. Kimacc Jlyuenepsie poIObI.

OTpsiapl: KOTOMIKOOOPa3HbIE, CKOPIIEHOOOPa3HbIE, OKyHEOOpa3HbIE.

Tema 9. Kitacc Jlyueniepsie poIObI.

Otpsnel: okyHEeoOpa3HbIe, KaMOaioo0pa3Hbie, UTTI00PI0X000pa3HEIe.

Tema 10. Knacc MscucrononacTHble pbIOBbI.

[Tyt 3BONIONMU OTACITBHBIX TPYIII PHIO.

b1. /1B.08.05.07 IIpecHoBoaHAas aKBaKYyJbTypa

OneKTUBHAs AUCLMILINHA.

Cemectp 8, 3auer.

SI3BIK peanu3any — pycCKui.

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABISICT 2 3.€., 72 9acoB, U3 KOTOPBIX

— gexuuu: 20 u.;

— CeMUHapcKue 3aHsaTus: 14 .

TemaTn4yeckuil njian:

Tema 1. AkBakynbTypa Kak OTpaciib X0351UCTBA

ITonaTne axkBakynbTypbl. 3Hau€HUE TUAPOOMOHTOB B NMHUTAHUM YEJIOBEKa. B MHpE, B
Poccun u B Cubupu. Tennenuuu pazsutus ppidoBojcTBa B Mupe, B Poccun u B Cubupu. Tunst
pPBIOOBO/IHBIX  XO3sHCTB. [IpaBoBblE OCHOBBI pETyIUpPOBaHMSA JESATEIBHOCTH B 00JacTH
aKBaKYJIbTYpHI.

Tema 2. PpIObI Kak 0OBEKT KyJIbTUBUPOBAHUS

®daxTopel, BAUAOUME HAa 3PPEKTUBHOCTh KYJIbTUBUPOBAHUS PBIO — aOMOTHYECKUE U
6uotnueckue. HopmaTuBbl mapaMmeTpoB cpeabl NpU KyJIbTHBHpOBaHHU pbl0. OcobeHHOCTH
KYJIbTUBUPOBaHUS (POpeNn, OCETPOBBIX, CUTOBBIX, Kapma, Oeoro ToycTojso0rKa, 6emoro amypa,
Oyddano, myku, yrps, KaHaJIbHOI'O COMa, TUJISAIINY.

Tewma 3. [TacTOunHas akBaKyIbTypa

[Tonatne nacTOMIIHON akBakyJIbTyphl. [loHATHE ecTeCTBEHHOH pPHIOONPOIYKTUBHOCTH.
30HBI MacTOUITHOTO PHIOOBOACTBA. [[pUHIIUIIBI OpraHu3aIuy MacTouIHOToO pridoBoACTBa, PHO,
OCHOBHBIC TIPOU3BOJCTBEHHBIE TPOLECCH. TEXHONOTWU 3apblOJIeHHs BOJIOEMOB, pacyeThl
IUIOTHOCTH Tocagku. Meroabl o6inoBa. Mertoabpl HHTeHCH(UKAMM MPOU3BOJCTBA B
NacTOMIIHBIX PBIOOBOAHBIX X03siicTBaXx. OCOOCHHOCTH BBIpAIlMBAHMs Pa3HBIX BUIOB pPbIO B
YCIIOBUSX MAacTOMIIHOTO X03dicTBa. [lacTtOumninoe pr16oBoAcTBO B 3anagHoit Cubupu.

Tewma 4. [IpynoBas akBakyiabTypa

[lonsiTne mpyAoOBOM akBakynbTypbl. 30HBI TpyaoBoro pslboBojcTBa. I[Ipynosoe
pb160BOIcTBO B 3amanHoit Cubupu. Tumsl, cuctemsl, GOpMbl 1 060POTHI MPYIOBBIX XO3SHCTB.
Kareropuu u ycTpoicTBO pbIOOBOAHBIX MPYIOB. [ MAPOTEXHUYECKUE COOPYKEHHS B IMPYIOBOM
pBIOOBOIHOM XO03siiicTBe. OCHOBHBIE MPOM3BOACTBEHHBIE MPOLECCHl B NMPYJOBBIX XO35HCTBaX.
Meronbl  MHTEHCHM(MKALMM  TPOMU3BOACTBA B  MNPYAOBBIX  pPHIOOBOJHBIX  XO3SIHCTBAx.
[Tomukynbrypa. Opranusamnus npyaoBoro xossiictBa: PBO, TpeGoBanus K IUIOMIANKE ISt



CTPOUTENILCTBA, pacdeT MOTPeOHOCTH B BOJIE, MPOSKTUPOBAHKE, CTPOUTEIHCTBO. OCOOCHHOCTH
BBIpAIIMBaHUS Pa3HbIX BUJIOB PbIO B YCIOBUSX MPYI0BOTO XO35SHCTBA.

Tema 5. UHaycTpuanpHas akBakyJabTypa

[lonsiTe WHAYCTPUAIBHON aKBaKyIbTYpbl. THIBl WHAYCTPUATIBHBIX PHIOOBOIHBIX
x03s11icTB. OCOOEHHOCTH BBIpalIUBaHMsI PHIOBI B cajkax. OCOOCHHOCTH BBIPAIIMBAHUS PHIOBI B
OacceitHax. Y3B wm mpunmun ero pabotel. OOGopynoBanue s Y3B: OuopuabTpHI,
JNeHUTPU(PUKATOPBI, OKCHUIE€HATOPHI, OacceiHbl, BCIOMOTraTeIbHOE OO0OpYJOBAaHUE, KOHTPOJb
KauyecTBa cpeaibl. OCOOEHHOCTH BhIpAIIMBAHUS Pa3HbIX BUJIOB KYJIbTUBUPYEMBIX PBIO B YCIOBUSIX
WHIYCTPUATHHBIX PHIOOBOIHBIX X0O3SIIICTB PA3HOTO THIIA.

Tema 6. KopMa 1 TeXHOJIOTHH KOPMJICHUS PBIO

[TonsTHE MUIIEBOI IIEHHOCTH KOPMOB. [loTpeOHOCTH PBIO B OenKax, Kupax, yriieBojax,
BUTAMUHAX M MHKpodsieMeHTax. Bunabl kopmoB [uist pbi0. EcTecTBeHHbIE M HCKYCCTBEHHbIE
kopma. CrapToBble, MPOAYKIHMOHHBIE U PENPOAYKIHMOHHBbIE KOpMa. XapaKTEePUCTHKH,
peuenTypbl M TEXHOJOTHHM IPOU3BOJICTBA HCKYCCTBEHHBIX KOPMOB, KOMIIOHEHTBI UISl HX
Mpou3BOJCTBA. buoTexHuKa pa3BeleHUs] KUBBIX KOPMOB. TpeOoBaHHS K KaueCTBY KOPMOB.
KopmoBoit koadduiment. OcoOEHHOCTH KOPMIICHUS Pa3HBIX BUIOB KYJIbTUBHUPYEMBIX PBIO.
TenaeHIny HayYHBIX MCCIICIOBAaHUN B 001aCTH KOPMIICHUS PBIO.

Tewma 7. Pa3Benenue poio

[TonaTHEe PHIOOBOIHOTO MOCAIOYHOTO MaTepuana. 3aroToBKa TUKUX IPOU3BOJUTEICH.
[TonsiTre MIEMEHHBIX MPOU3BOAUTENCH, OOHUTHPOBKA, HAIIpaBJIeHU celneKuu poio. [lomyuenue
pBHIOONOCaAOYHOrO0 MaTepHuaja IMyTeM EeCTECTBEHHOI'O HepecTa. TeXHOJIOTMH HCKYCCTBEHHOIO
pa3BelicHUs] PBIO: MOJIyUYEHUE MOJIOBBIX MPOAYKTOB (OTOOpP M MOJATOTOBKA MPOU3BOAUTENECH,
METO/IbI CTUMYJIMPOBAHHSI CO3PEBAHUS MOJIOBBIX MIPOAYKTOB, OIJIOIOTBOPEHUS U OOCCKIICHBAHUS
UKpBI); UHKYOAlUa UKPHI (TEXHOJIOTHH MHKYOAIlK, NHKYOAIIMOHHBIE alaparhl pa3HbIX THUIIOB,
rpaayco-IHA, OCOOCHHOCTH WHKYOAIlMM WKPBHI Pa3HBIX BUAOB PHIO); MOAPAIIUBAHUE MOJIOIU
(9TamHOCTh Pa3BUTHUSL MOJOJHU, YXOJI 33 MPEIMUNHKAMH, THUMHKAMU, MOJIOJIbIO Pa3HbIX BUJOB
pb10). CriocoOb! yueTa UKpbl U MOJIOJIU PBIO.

Tema 8. Po16ox03siicTBEHHAS MeTHOpaIus

[lonsite ppIOOXO3AUCTBEHHOW MeNHOpalMi BOJAOEMOB. Buapl, TUmbl U (QOpMBI
pBIOOX03HCTBEHHOM Menuopanuu. KopeHHas Menuopanus: THIPOTEXHHUYECKUE COOPYKEHHS,
IUTAaHUPOBKA JHa BojoeMa. Tekyluas Menauopainus: yaoOpeHue, aspauus, yAajJeHHE HIOBBIX
OTNIOKEeHUH, Oopb0a C 3apacTaeMoOCThlO, pBIXJIEHHE JHA. buomormdeckas Memuoparus.
JleroBanue.

Tema 9. Akkaumatuszamus peio

[TonsTHE aKKJIMMaTU3alUK, €€ LIEeTN U 33Ja4d. DTalbl aKKIMMaTU3allMOHHOTO IpoIiecca,
MOHSTHUSI HHTPOIYKIIMHU M HaTypalu3alud. AKKINMaTU3alluoOHHbIe paboThl B Mupe, B Poccuu u B
Cubupu. O06bexTs! akknMaTu3anuu. [Ipodaema OMoIOrHYecCKuX NHBA3HM.

Tewma 10. bone3nu prid

Nudexunonnbpie 60me3HU: BO3OYAUTENN, CHMIITOMBI, METO/IbI MPOMUIAKTHKN U JICUYCHUS.
WuBasnonHbie OONE3HHM: BO30OYAMTENH, CHMITOMBI, METOABI TPOMUIAKTUKA U JICYCHUS.
AnMMeHTapHbIe 3a00JI€BaHMS: TPUUHUHBI, CAMIITOMBI, METOJIbI TPO(DHIIAKTUKY 1 JICUCHHUSI.

b1./1B.08.05.08 boJib1m10ii NpaKTHKYM (MXTHOJIOTHSI H THAPOOHOIOTHS)

DJNeKTHBHAS AUCIUTUINHA.

Cemectp 7, 3aueT ¢ OLIEHKOM, cemecTp 8§, FIK3aMeH.

S3BIK peanu3anum — pyCCKUi.

OO01mas TpyA10eMKOCTh TUCHUIUTHHEI cocTaBisieT 11 3.e., 396 yacoB, U3 KOTOPBIX

— JlabopaTopHbIe padoThHI: 324 4.

TemaTnyeckuil njan:

Pa3zoen uxmuonocuu

Tema 1. KauecTBeHHass M KOJIMYECTBEHHAs XapaKTEPUCTHKa YJIOBOB. buosnornueckuii
aHaju3 psIo.



Tema 2. ITepuoast ooreHesa. Ctaauu 3pesiocTd IMUHUKOB Y PBIO.
Tewma 3. Ilepuoapl cnepmaTtorenesa. CTaauu 3peloCcTd CEMEHHUKOB PHIO.
Tewma 4. [1n1010BUTOCTB PBIO (METOAMYECKUE TOAXOABI U OLIEHKA).
Tewma 5. U3yuenue Monoau psio.

Tema 6. 3yuenue Bo3pacra pbIO.

Tema 7. Meroa MophohHU3H0IOTMYECKUX HHIUKATOPOB.

Tewma 8. [Iutanue psiO.

Tema 9. Ocreonorndyeckuii 1 PeHETHUESCKUN aHATHM3bI PHIO.

Tema 10. Mopdomnoruueckuii ananus psio.

Tema 11. I'ucronorus.

Tema 12. Cratuctuyeckas 00paboTKa MOTYyYSHHBIX JAHHBIX.
Pa3zoen euopobuonocuu

Tema 1. ®uTonnankToH, pUTOOEHTOC, BHICIINE BOAHBIC PACTECHHUSL.
Tewma 2. 3oomnankroH. Knacc Konospatku.

Tema 3. 3oomnankToH. Kinacc PakooOpasnblie. BeTBrucToychble pauku.
Tema 4. 3oomnankTon. Kinacc Pakoobpasnbie. Becnonorue pauku.
Tema 5. 3o06enToc. Kinacc ManomernnkoBbie uepBu. OJIUTOXETHI.
Tema 6. 3006entoc. Knacc [TusiBku.

Tema 7. 3o06entoc. Knace Hacexomblie. Otpsin Ilogenku.

Tema 8. 3000enToc. Kimacc Hacekombie. Otpsin BecHsiHKH.

Tema 9. 3o06entoc. Kinacc Hacexombie. Otpsan JBykpbuibie (ceM. XUPOHOMU/IBI).
Tema 10. 3006enToc. Knacc Hacekombie. Otpsin Pydeiitnuxu.

Tema 11. Mosmtocku. Knace JIBycTBopUaThie MOJUTFOCKH.

Tema 12. Mosmocku. Knace bproxoHorue MoJUTFOCKH.

Paszoen uxmuonapazumonozuu

Tema 1. MeTobl Mapa3uTOIOTHYECKUX UCCIIETOBAHUM.

Tewma 2. Mukpockonuueckasi TEXHUKA.

Tema 3. IIpoTuCTBI - Mapa3uThl PbIO.

Tema 4. MoHOreHer 1 MOHOT€HOUI03bI PbIO.

Tema 5. Tpemaroibl U TpEMaTOA03bI PHIO.

Tema 6. OnucTopxo3sl, Mepbl 0OpbOBI U TPODPUITAKTUKH.

Tema 7. LlecTonb! 1 11€CTOI03BI PHIO.

Tema 8. Hemarossl 1 HemMaTo103b1, akaHTOIeaTN U akaHTOIe(aIe3bl.
Tema 9. IIusaBku, pakooOpa3Hble, MOJITFOCKH — apa3uThl PhIO.

b1./1B.08.06.01 Dxosi0orust pacrenui

DneKTUBHAs JUCHUILINHA.

Cemectp 5, oK3aMeH.

SI3BIK peanuzanuu — pyCcCKuu.

OO0mmas Tpy10eMKOCTh TUCIUTUINHBI cocTaBisieT 5 3.e., 180 yacoB, U3 KOTOPHIX

— JeKnuu: 32 4.;

— CEMHHAPCKUe 3aHATUS: 42 U.

TemaTruueckui nJian:

Tema 1. BBEJJEHME B DKOJIOT IO PACTEHUI

[TonstTre 06 sxomoruu pacreHuid. KpaTtkas uctopust skonoruu pactenuid. [lomoxenue
9KOJIOTUW PACTEHUI B CUCTEME COBPEMEHHBIX HayK. TeopeThyecKkoe M MPAKTUYECKOE 3HAUYCHUE
JIaHHOM HayKH.

Tema 2. PACTUTEJIBHBI OPTAHM3M U CPEJIA

Cpena u skomoruyeckue ¢akropsl. [IpsMoe W KocBeHHOE JIeicTBHE (PaKTOPOB, HX
knaccudukanusa. Cpeabl )KU3HU, MOHATUS HKOTOI U MecTooOuTanne. OCoOEHHOCTH BO3IEHCTBUS
AKOJIOTHUYECKUX (PAaKTOPOB HA PACTHTEIHHBIM OPraHU3M M TIOHATHE 00 IKOJOTHYECKUX PEKUMAX.
THuIBI SKOJIOTMYECKON CBS3M OpraHU3Ma CO Cpeaoi oOuTaHus (JIeTalbHBIN, WHOOPMAITMOHHBIH,



tpopuueckuit). IlpucnocoOuTenpHBI ~ XapakTep  SKolorndyeckux  peakiuil.  Kpuas
YKU3HEJEATECIIBHOCTH, ITOHATHE O IUNIACTUYHOCTH PACTEHHUH.

Tema 3. OCHOBHBIE OKOJIOITMYECKUE EJJMHUIIBI

Bun xak skonoruueckas Kkateropusi. BHyTpuBHIOBbIE SKOJIOTMYEeCKHE €AMHHULBI (0COOB,
OMoTUI, ILICHONOMYJSLMS, OSKOTUI, »3Kajaa). HaaBuaoBble HSKOJIOIMYECKHE — EAMHMIIBI
(sKosIornyeckas rpynia, )Ku3HeHHas (hopMma, apXUTEKTypHask MOJIEIb).

Tema 4. YVBJIAXXHEHUE KAK 9KOJIOT MUECKHI1 ®AKTOP

3HaueHWe BOJAbl B KM3HM pacTeHuil. [loHsATHe O NONUKWIOTMAPUYECKUX U
TOMOUOTHUAPUYECKUX PACTCHHSIX. THWMIBI MECTOOOMTAHMH TIO XapakTepy YBIKHCHUS.
OKOJIOrHYeckre TIpyIIbl pacTeHUH 1Mo  yBiaaxkHeHHI0. OO030p HKOJOTMYECKUX TIpyII
(xkcepouToB, Me30(UTOB U TUTPO(UTOB), @ TAKXKE JKU3HEHHBIX (POPM CYXONYTHBIX PACTCHHIA.
I'mapodutel 1 MX IpUCHOCOOIEHUS K OCOOCHHOCTSIM BOJHOM Cpe/ibl )KU3HH.

Tema 5. TEMIIEPATYPA KAK SKOJIOTUYECKUI ®AKTOP

[IpsiMoe 1 KOCBEHHOE 3HaUeHUe TeMIepaTypbl. Posib ce30HHBIX KojeOaHMii TeMIepaTypsbl
U JUIMHBl BET€TAllMOHHOIO Mepuoja. AJanTali PacTeHUHM K SKCTPEMAJbHBIM TEMIIEpATypaM.
OKOJIOrH4YecKre TpyNibl U KU3HEHHbIE (POPMBI XOJIOJOCTOMKHX, ME30TEPMHBIX M XKapOCTOMKHUX
pacTeHuM.

Tema 6. OCBEI[EHUE KAK SKOJIOTMYECKUI ®AKTOP

3HaueHue cBeTa B KU3HU pacTeHui. COocTaB U MHTEHCHUBHOCTh CBETAa B Pa3IMYHBIX
MECTOOOMTAaHUAX. DKOJIOTMYECKHE TPYIIbl PACTEHUH MO OTHOIIEHUIO K CBETY (reauo(uThI,
yMOpOGUTHI, TEHEBBIHOCIUBEIE pacTeHus ). [Iprucnocobaenns pacTeHuid K UCTIOIb30BaHUIO CBETa
OpU €ro HEAOCTaTKe MU K 3alluTe OT HEero B YCIOBUAX M30BITOUHOTO OCBEUICHUS.
®oroneprnoan3mM. OCHOBHBIE FKOJIOIMUECKHUE IPYHIBI IO TUIIAM (POTONEPUOINYECKUX PEAKLIUK.

Tema 7. BETEP KAK DKOJIOTUYECKUI ®AKTOP

MexaHnuueckoe BIMsSHHE BeTpa Ha pacreHus. @naroBele (OpMBI  1€pPEBbHEB.
@OyHKIIMOHANbHAs CBSI3b BETpa C APYTUMH SKOJIOTHYECKUMHU (aKTOpaMU U €ro KOCBEHHAas poJlb.

Tema 8. [IOUBA KAK CPEJA )XU3HU

XUMHUECKHE CBOMCTBA MOYB KaK MpsMoJeicTByomue GakTopsl. Peakuus pacteHuil Ha
HEJOCTaTOK; ONTHMAJbHOE COJAEpKAHME M BPEIHbIM H30BITOK 3JEMEHTOB MNUTAaHUS. THIbI
MECTOOOMTaHUH 1O MJIOJOPOJIHIO NOYB B COOTBETCTBUU CO ILIKaJIOM OOraTcTBa M 3aCOJIEHHOCTH
Pamenckoro. Xapakrepucrtuka 3BTpodoB, Me30TpodoB 1 ouroTpodoB. OTHOIIIEHHE PACTEHHUH K
OTJENBHBIM 3JIEMEHTaM: KaJblePUThl, KalblepoObl, HUTPOPHUTHI, TOKCOPHUTHI. IKOJIOTHUSA
pacTeHuil 3acojieHHbIX MectooOuTaHui. Ilonstne o rnmkodurax M ramodurax. Aganranus
rafouToB K IOBBIIIEHHOMY COJEP’KaHHIO JIETKOPAacTBOPUMBIX coiieil. JKu3HeHHble (DOpMBI
rasiopuToB. OTHOIIEHWE PACTEHUN K pEaklMU MMOYBEHHOM cpelbl. AUuMAopUThI, 0a3uPUTH U
amduronepanTHele pacteHus. Crneuuduka cpenpl OOUTaHHMS HM3MHHBIX, BEPXOBBIX U
MEPEXOHBIX TOP(PSIHUKOB. DKOJIOTHYECKHE OCOOEHHOCTH W KU3HEHHbIE (HOPMBI OOJIOTHBIX
pacrenuil. Ilonstue o ncammodurax. Crnenmpuka cpenpl OOMTAHUS TOJBMXKHBIX IE€CKOB.
[TpucniocoOuTeNnbHBIE TPU3HAKU U JKU3HEHHBbIE (POopMbI IcaMMO(pUTOB. 3HaUE€HUE ICAMMO(UTOB
JUIs GOpBOBI C MOABMKHOCTBIO NECKOB B MyCThIHAX. [ToHATHE 0 meTpodurax. Cnenndpuka cpenpl
oOurtanus nerpoputos. [IpucrnocoOuTenbHbIE MPU3HAKY U KU3HEHHBIE (POPMBI TETPOPUTOB.

Tema 9. [IPOBJIEMA ®UTOMHINKAILIMN

[TonsiTrie 0 GUTOMHAMKALIUK U €€ TEOPETHUECKUX OCHOBaxX. MHIMKalMOHHBIE MPU3HAKU
OTJENBHBIX PACTEHHH, PpACTUTENBHBIX COOOIIECTB M PACTUTEIBHOTO TOKpOBa. MeTobl
WHAUKAIIMOHHOM OOTaHMKM M HX 3HAYEHHE JUIS TeO0JIOTO-TIOMCKOBBIX PAa0OT M IMOYBEHHBIX
uccnenoBanuii. OCHOBHBIE HAIIPABICHUS U 3HAUEHUE (PUTOMHIUKAIINH.

Tema 10. METO/IbI DKOJIOI'MM PACTEHUI

Cranuonapusle Metonbl. JlaGopaTtopHblii skcriepuMeHT. Metoa nu3uMeTpoB. Metoa
reorpapuueckux MOCeBOB M Mocanok. Meron ¢eHonorundeckux HabOmofaeHuil. MapuipyTHbie
MeTOoAbl. MeTox TIJIa30MEpHBIX OJKOJIOTMYECKUX psanoB. ['pamueHTHBIM aHanmu3. Merton
CTaHIApPTHBIX AKojormyeckux mkan JI.I'. Pamenckoro. Ilpunoxkenue mertona craHIapTHBIX
AKOJIOTMUYECKUX ILIKAJ 1JIs1 PELIEHUs] PAa3HbBIX SKOJIOTMUYECKUX 3a/a4.



b1./1B.08.06.02 ®uToueHo10rus1

DneKTUBHAs AUCLHUILINHA.

Cemectp 6, 5K3aMEH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas Tpy10eMKOCTh TUCHIUIUIHHBI cocTaBiseT 3 3.€., 108 yacoB, U3 KOTOPBIX

— gekuuu: 18 u.;

— cemuHapckue 3ansatus: 20 u.

TemaTnuyeckuii niax:

Tema 1. Beenenue

Hayka dQurouenonorus, ee 3amaun u 3HaueHue. [loHATHe OCHOBHOro OOBEKTa
(UTOIIEHOIOTHH - PACTUTENFHOTO COOOIIECTBA, MU (PUTOIEHO3a, KAaK 3JIEMEHTAPHOU CTPYKTYPHI
pactutenbHoro nokposa. dopMupoBaHue (UTOLIEHO3a KaK HEMPEPHIBHBIA MPOIECC, YCIOBHO
pasensromuiicss Ha cTafauu, nepuonsl, (assl. OcHOBHBIE cTaguu (GOPMHUPOBAHUS (HUTOLEHO3A:
MOJATOTOBUTENbHAS, CTaIUs SKOTOIUYECKOT0 0TOOPa, CTaaus (GUTOIIEHOTHYECKOTO 0TOOpA.

Tema 2. B3auMooTHOIIIEHUST pacTEHUH B PUTOIIEHO3aX

Knaccudukanusa BzaumoBiusHui pactenuii B puronenozax no B.H. CykaueBy (1954) u
['I'. Kmapky (1957). llpsiMble (KOHTAaKkTHBIE) B3aUMOBIHSHHA: a) (Qu3HOIOrHyYeckue; O)
MexaHuuyeckue. TpaHcaOMOTHYeCKHe B3aUMOBIMSHUS: a) BHYTPUBUIOBAasT M MEXBHUIOBas
KOHKYPEHLUsl, MOHSTHE SKOJIOIMYECKONM HHIIM y pacTeHuil; 0) ajienonartusi; B) KOJOBBIE
B3aumoBnusHus 1o FO.B. Tutoy (1975). Tpancomotnyeckue B3auMOBIHSIHHUSL.

Tema 3. Opranusanusi UTOLEHO30B

lupokasi TpakTOBKa MOHATHS «CTPyKTypa ¢uronenoza» mno B.B. Mazunry (1969).
[Tonstne «opranmzanus ¢urorneno3a» mo T.A. PabornoBy (1985) m ee acmekTsl: cocrtas,
MIPOCTPAHCTBEHHAs CTPYKTYpa, QyHKIMOHAIbHAS opraHu3aius (GuroneHo3oB. BumoBoii cocta
¢duToreno30B. LleHomOMy AU KaKk OCHOBHOW KOMITOHEHT BHJIOBOTO COCTaBa (PUTOICHO3a U €€
napamMeTpsl — KOJHMYECTBEHHOE yd4acThe, BO3pPacTHOM cocTaB, (PEHOIIOTHYECKOE COCTOSIHHE,
KU3HEHHOE COCTOsIHUE (BUTANUTET). OUTOLIEHOTUIIHBIN cocTaB (uTorieHo30B. [lonynsaunoHHbie
U BuoBble puroneHorunsl. O630p cucreM ¢utoreHoTunos [lomnasckoii-CykaueBa-CokooBa
u  Pamenckoro-I'paiima. Dkojoruueckuii W  CHHY3HQJIbHBIA  COCTaB  (hUTOIIEHO30B.
[IpocTpaHcTBEeHHast CTPYKTypa, WM CTpoeHue, ¢uroneHoza. OCHOBHBIE 3JIEMEHTHI
BEPTUKAJIBHON CTPYKTYpHI (PUTOIIEHO3a: SIPYC, MOJIOT (OABAPYC), PUTOLEHOTUYECKUH TOPU3OHT.
JHuddy3Has u Mo3auyHas TOPU3OHTANbHAS CTPYKTYpa U CBA3b MX C THUIIAMH paclpeeeHus
LEHOTOMYJISIUH. OcHoBHbIE 3JIEMEHTHI MO3auYHOU CTPYKTYpBI ¢duToeHO3a:
MHUKPOTPYIIIUPOBKA, KOHIperanusi, MUKpoueHo3. [loHATHe (yHKIMOHANBHON OpraHu3alnuu
¢urtoneHo3a u ocHoBHble ee KommoHeHTh 1mo B.C. UmaroBy u JI.A. Kupuxosoit (1999):
LIEHOSTYEN KA, KOHOM, LIEHOM.

Tewma 4. Biiusinue ¢puTOIIEHO30B HA Cpey

[Tonatue ¢utocpensl. 3aKOHOMEPHOCTH BIMSHUSA (DUTOLIEHO30B HA CBETOBOW PEXUM
HKOTOIOB. J[MHAMUKa CBETOBOTO PEXHUMa B pa3HbIX TUNAX (pUTOIEH030B. OCHOBHbBIE MEXAHU3MBbI
(kaHasbl) BO3AEUCTBUS (hUTOLIEHO3a Ha TemaooOMeH skoroma. dopmyna TemyoBoro OanaHca
pacTutenpbHOro coodmiecTBa. Crnenuduka TEIIOBOTO pekUMa BO3ayXa W MOYB B (PUTOIIEHO3aX
pasHoro tuma. BiusHMe (UTOIEHO30B Ha BO3IYILIHBIN PEKUM SKOTONOB — HAa JIBUXKEHHUE U
COCTaB BO3/lyXa. 3aKOHOMEPHOCTH JAMHAMUKH COJEpX aHHUs KHUCIOPOJa M YIJIEKHCIOro rasa B
¢utonenozax. Hakoruienne n30bITKa KUCIOpOJa B HEKOTOPHIX 3KocUcTeMax. BonHbiil OanaHc
sKoTOma. BrusHue (UTOIIEHO30B Ha NPUXOJHBIE CTaThu BoAHOro OanaHca. BriusHue
(UTOIIEHO30B HA PACXOAHbIE CTAaTbU BOAHOrO OanaHca. CUMBOIBHOLUU(POBAs MOJETb BIUSHUS
(GuUTOLIEHO30B Ha YyBIAXHEHHOCTh MecrooOuTaHuil. [loHsTHe duTokInMaTa. OCHOBHbBIE
MEXaHU3MBbl (KaHajbl) BIUSHHUS (UTOLEHO30B Ha 3JaUUECKyI0 cpelly SKOTOMa:MOIJIoUIeHNe
MUHEPAJIBHBIX BEIIECTB U3 MOYBHI, 00pa30BaHUE PACTUTEIBLHOTO OMNaja, Pa3JIoKEHHE OIaja.
KpyroBopor MuHEpaibHBIX BELIECTB B JKOcHCTeMe U (OPMHUPOBAHME IOYBBL. THIIBI
KpyroBOpOTa MUHEPAJIBHBIX BEIIECTB K 00pa30BaHUE MOYB B CTEMHBIX U TAEKHBIX IKOCHCTEMAX.

Tema 5. Knaccuduxkanus GpuTorneHo30B



[lonatne wu 3HaueHwe Kiaccupukanuu QGuUToneHo30B. COBPEMEHHOE COCTOSHUE
npobnembl  kiaccudukanuu — pactuTenpHocTH.  Crenmuduka ¢GuUTOIEHO3a KaKk O00BEKTa
kinaccupukanuu. Kputepum W OCHOBHBIE HAmpaBieHUs KiaccH(pUKauuu (UTOLEHO30B:
JOMHMHAHTHBIE  KJaccu(UKalUK, JeTepMHHAHTHas  QuiopucTUYecKas  KiacCUpUKaILUS,
JIOMUHAHTHO-JICTEPMUHAHTHBIE JKOJIOTO-MOP(HOJIOTHYECKUE KiIacCHPUKaMu. J[oMUHAHTHO-
JETepMUHAHTHAs  3KoJoro-mMopdosiornueckas KiIacCU(PUKALUS  PACTUTEIBHOCTH  IMONMBI
Wpreima.

Tewma 6. lunamuka GUTOIICHO30B

OOparumbie U HeoOpaTtuMmble u3MEHEHHs (uToneHo30B. OOpaTuMble H3MEHEHUS
(Momudukanuu) GUTOIIEHO30B — CE30HHBIE, Pa3HOTOAWYHBIC ((IIOKTyaluu), U (PaKTopbl, UX
onpexaenstomue. Kimaccudukammst ¢mrokryaruit mo T.A. PabornoBy (1983). Heobpatumbie
M3MEHEHUs, WU CMEHbI, (uTo1eHo30B. [loHsTHEe, 0COOEHHOCTH U NMpUYUHBI cMeH. OCHOBHBIE
oaXo/Abl K mpobneme kinaccuukanuu cMeH. O030p OCHOBHBIX KaTETOPHH CMEH MO CHUCTEME
Mupkuna-Pozenbepra (1978). OBomtonus GUTOIIEHO30B. ABTOT€HHBIE U aJUIOT€HHBIE CYKIIECCUU
¢utoneno3oB. IlpupoaHble W aHTPONMOTEHHBIE KATAKIU3MbI (UTOIEHO30B. Y CTOMYHUBOCTH
¢duTtoneno3oB. Konnenuus knmumakca I'. Kaynca u @ KnemenTtca, ee nanpHeiiiiee pa3BuTue.

Tema 7. BnusHume cpensl Ha pacmpeneieHHe (HUTOIEHO30B B TPOCTPAHCTBE H
TEPPUTOPUATBHYIO CTPYKTYPY PACTUTEIIBHOTO TTOKPOBA

[lonsitust  TepputopuanbHbix eauHull  pactutenbHoctd (TEP)  pasHeix  ypoBHel
pa3MEpHOCTH  —  IUIAHETApHOTO,  PETMOHAIBHOTO,  TOIMOJOTMYECKOTO. OcHoBHbIE
baxToprIhOPMUPOBAHHS TEPPUTOPUATBHON CTPYKTYpPBI PACTUTEILHOTO IOKpOBa. BrmsHue
KJIUMaTa W TOpHOTO penbeda Ha oOocobnenue TEP mranerapHoit W pervoHalbHON
pa3MepHOCTei: T€0OOTAaHWYECKHX MOSICOB, OOJIACTEW, HIMPOTHBIX 30H M TOJ30H, BBICOTHBIX
MOSICOB U MOJMOSCOB, AOJITOTHBIX CEKTOPOB, MAaKPOIMPOBUHIIMHI, IPOBUHIIUN, OKPYroB. BrusHue
MaKpo-, Me30-, MHKpopenbeda, TOpPHBIX TOPOA, MOYB M JPYIMX MECTHBIX (pakTopoB Ha
pacripenesnieHue (UTOLEHO30B U Ha obocobnenue TEP Tomonoruueckoid pa3MepHOCTH:
reo0OTaHWYECKUX  pallOHOB, Makpo-, Me30-, MHKpolueHoXxop. [loHATHS  30HaIBHBIX,
MHTPa30HAJIbHBIX, SKCTPA30HANBHBIX (UTOIEHO30B. Cxema cooTHomeHus panros TEP 3emiu no
B.b. Couage (1972).

Tema 8. HekoTopble MeTOIbl MOJEBBIX HCCIEAOBaHUM (hUTOLIEHO30B UM Mpobiiema
penpe3eHTaTUBHOCTH MOJIEBBIX MAaTEPHATIOB

Tunbl mnoseBBIX METOMOB H3y4deHUs (UTOLEHO30B. I[IOHATHS penpe3eHTaTUBHBIX
MHEPENPE3eHTATUBHBIX TOJEBBIX MaTepuanoB. [loHATHS NpoOHBIX IUIOMIAZEH, Y4EeTHBIX
IUIONIAI0K, TOYEK y4deTa, MOJEIBHBIX pacTeHuid. Ilnomanodnele MeToabl MOJydEHUs
penpe3eHTaTUBHBIX MOJIEBBIX MAaTEPUAIOB IPU HAA(PUTOLEHOTHYECKOM ((PUTOCTPOMATUUYECKOM),
(GUTOLIEHOTHYECKOM U CYyO(UTOLIEHOTUYECKOM YPOBHSX HCCIEIOBaHUH, TO €CTh Ha YpPOBHE
palioHa uccleloBaHuN, (UTOIEHO3a B IIEJIOM W Ha YpOBHE MpoOHOM momanu. [lomydenue
pENpe3eHTaTUBHBIX MOJIEBBIX MaTEpPHaIOB NPU HCIOJIB30BAaHUM OECIUIONIA0YHBIX METOJOB.
Metonsl wu3yueHHs (OLIEHKHM) OTAEIbHBIX MpPHU3HAKOB (uUTOIeHO30B. [nazomepHble U
WHCTPYMEHTAJIBHBIE METOJbl Yy4eTa YHCIEHHOCTH LEHomomyasuui. [nasomepHble U
MHCTPYMEHTAJIbHBIE METO/IbI OLIEHKH MPOEKTUBHOTO MOKPBITHSA U COMKHYTOCTH KpOoH. OCHOBHBIE
nokaszaTread  TNPOAYKTUBHOCTH  (UTOLEHO30B.  [lmomazounsle  METOJBI  ONpENeeHus
OMOJIOTHYECKOW TPOMYKTUBHOCTH IEHOMOMYJISAIMNA W (UTOIIEHO30B, a TaKXKe XO3SHCTBEHHOU
YPOXKaltHOCTH (HUTOIIEHO30B. MeTObl OI[EHKH KadecTBa KOpMa Ha MPUPOAHBIX CEHOKOcaX U
nactoumax. Omnpenenenne OOHUTETa APEBECHBIX Mopoa. MeToasl ompeaeneHus Bo3pacTa
pactenuii. Onpeznenenne aOCOIIOTHOIO BO3pAcTa MOJIENIbHBIX JIEPEBHEB MO TOAMYHBIM KOJbIAM
U 110 TOJIMYHBIM IPUPOCTaM B BbICOTY. Pacuer cpenHero Bo3pacta ApeBECHBIX LIEHOMOMYIIALINMN.
MeToapl OLIEHKH OTHOCHUTENIBHOTO BO3pacTa TpaB M KyCTapHHMKOB.braHkM reo0oTaHMYECKHX
OTIMCAaHUH — MOJIEBBIX OMUCAHUN (DUTOIEHO30B, UX COJIEP)KAHUE U CTPYKTYpA.

b1./1B.08.06.03 ®utoxumusi

OneKTHUBHAS JUCLHUIIIINHA.



Cemectp 7, 3a4eT.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABISIET 2 3.€., /2 9acoB, U3 KOTOPBIX

— gekuuu: 16 u.;

— CeMUHapCKue 3ausaTust: 18 u.

TemaTu4yeckuii nian:

Tema 1. buonorudecku akTUBHBIE BELIECTBA JIEKAPCTBEHHBIX PACTECHUIA.

Knaccugukanus BemecTB pacTUTEIBHOIO IMPOUCXOKICHUs. BeliecTBa NmepBUYHOIO U
BTOPUYHOrO MeTabonm3Ma. Bropuunble MeTaOOMUTBI W OCOOCHHOCTHM MX OHOCHHTE3A.
@deHosbHBIE COeMHEHMs, Kiaccuukanus no rpynnaM. KpaTkas xapakTepucTHKa CTPYKTYD,
CBOWCTB OCHOBHBIX Tpymi MoiaudeHonoB. PacnpocTpaneHune moaueHONIOB B PACTUTEILHOM
mupe. Pusnonornyeckas ponb. [IpukinanHoe 3HaueHNE B MEIULIMHE.

Tema 2. Teprienon b1 — BeLiecTBa BTOPHYHOTO META00IM3MA.

Knaccudukanus TEPIICHOUI0B (MOHOTEpPIICHOU I, -, TPUTEPIIEHOUIBI,
TETPAaTEPIEHOU b U MIOJINTEPIIEHOMUIBI ). Ocobennoctu CTPYKTYp pa3IMYHbIX
IpYyNNTEPIEHOUIOB. PacnpocTpaHeHue TPUTEPIEHOUJOB - DKIAUCTEPOUIOB BPACTUTEIBHOM
mupe. Pusnonornyeckas poib. Mcnonb3oBanue CyOCTaHIUMM, COAEPKAIIUX SKIUCTEPOUIIBI, B
MEAULIMHE.

Tema 3. Cepaeunble IIIMKO3UIbI ~-TPUTEPIIEHOUIBI.

Cunte3 crepounioB B pacTeHusiX. OCOOEHHOCTH CTPYKTYp CEpIACYHBIX IJIMKO3UIO0B.
Knaccugukanusi. Pacrnpoctpanenne B MupoBoil  ¢uiope. Ilpumepsl BUmOB pacTeHHid,
MCIIOJIb3YEMBIX B MEIULIMHE. BKJ1aJ TOMCKMX YYEHBIX B U3YYEHHUE CEPIACUYHBIX [IMKO3HUI0B.

Tema 4. Ankanoussl.

Xapakrepuctuka ocoOeHHOCTe CcTpykTypbl. I[Ipumepsl ankamongoHocoB. PyHKIMU
aJIKaJIOU0B B pacTeHUH. O3HAKOMJIEHUE C OCOOEHHOCTSIMM XMMHUYECKHX CBOMICTB aJIKaJIOHJIOB,
00yCJIOBJIEHHBIX CTPYKTYpaMM OTAeNbHbIX rpymi. Knaccudukanus ankanounnos. [Ipumenenue B
MeaunuHe. [TypuHoBbIE aKalonabl U IPUMEHEHHUE UX B MUILEBOI MPOMBIIIIEHHOCTH.

b1./1B.08.06.04 ®urtoreorpadus

DneKTUBHas AUCLHUILINHA.

CemecTp 7, 3auer.

SI3BIK peanuzanuu — pyCCKUi.

OOw1ast TpyA0€MKOCTh AUCLUIIUHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— exnud: 16 u.;

— CeMHMHApCKue 3aHATus: 18 4.

TemaTnuyeckuii niax:

Tema 1. Brenenue B huroreorpaduro.

®duroreorpadus Kak KOMIUIEKCHAas M MorpaHuyHas Hayka. [Ipenmer, oObekT u 3amauu
¢utoreorpaduu. Csazu ¢putoreorpaduu ¢ reorpa@uyeckuMu U ¢ OHOJIOTHYECKUMHU HAYKaMH.

Paznen 1. 'eorpadus pactenuit

Tema 2. OcHOBBI yueHus 00 apeanax

Onpenenenne mnoHsATUs ‘“‘apean”. Bennunmna apeana. KocMOMOMUTBI W SHIAEMHKH.
Bennuuna apeana BuAa M HaABMIOBBIX equHMI. Dopma u ouepraHus apeana. OcTpoBHBIE
MeCTOHaxoXAeHusl (9KckiaBbl). CIUIOUIHBIE W TMPEPHIBUCTBIE (IU3BIOHKTHUBHBIE) apeasibl.
Kpurepuii 1u3bIOHKTUBHOCTH apeaia. Pacnpenenenue pacteHHil BHYyTpu apeana. Llenoapeai.
IIpuembl KapTUPOBaHHUSI ApEATIOB.

Tema 2. Knnaccudukanus u aHaau3 apeanos

CxoacTBO W pa3auyMe apeajoB  pa3HbIX BHUIOB. CpaBHUTEIBHOE HM3YUYCHUE
apeanoB.CxeMbl ~ Kiaccupukamu — apeasioB.  Merox — reorpauyeckux — 3JIEMEHTOB
(memepapxudeckaskiaccudukamnus). Mepapxudyeckue knaccupukamuu apeasoB. THII, MOATHI U
rpymnmna apeana. Metoj Ouoreorpaduueckux koopaunat. Knaccudukanus apeanoB 1o craausim
pasBUTHSL.



Tema 3. Apeast Kak HICTOPUUECKOE SIBIICHUE

MOHOTONIHOE ¥ TOJUTONHOE NPOUCXOXKIeHue BUAOB. llosmTomHOE IpPOUCXOXKACHHE
KaKCII0ocOO TNPOUCXOXKICHHUS TU3IBIOHKTHBHBIX apeajoB. Bo3MoOXKHBIE MOJENN MOJUTOIMHOIO
IPOMCXOXKAECHUS BUAOB: IMOpUIU3aIMsl, aBTONOJIUIUIONANS, BUA00OOpa3oBaHUe B ropax M Jp.
Pasmepsr  mepBuuHOoro  apeanma.  ['eorpaduueckas — guddepeHnmHanus — (BHKapHU3M).
Annonarpuyeckoe U CUMIATPHUECKOe BUA000pa30BaHUE.

Tema 4. [Ie cranuu pa3Butus apeana. Cragus OMOIOIrMYECKOro Iporpecca.

®opmupoBanue nepsu4Horo apeana. Paccenenue Buga. Cpencrsa, XapakTep U CKOPOCTh
pacceneHus BU0B. EcTecTBEHHBIE CIIOCOOBI pacceIeHUs] paCTeHUNH. DKOJIOTUYECKask aMILIUTY1a
BUJAOB U poiib  (AKTOPOB, CHOCOOCTBYIOUIMX WJIM IHPEHNATCTBYIOIIUX  PACCEICHUIO.
[Iperpansl.ConpsbkenHoe paccenenue BuioB. lleHotnueckue Buasl. Bpemst u  ycnoBus
pacceneHus. XapakTep TIpaHUIbl apeana (Bo BpemeHH). MoOwibHocTh apeana. Cragus
Ouosnoruueckoro perpecca apeana. CmerieHue nepBUYHOro apeana. OCTaTOYHBIE apeajbl.
3HayeHue Najaeo00TaHUKH [T UCTOJIKOBAHUSI COBPEMEHHBIX JU3bIOHKTUBHBIX apeaioB.

Paznen 2. dnopa

Tema 5. OcHoBBI yueHus o (aope. AHanu3z ¢hraopbl

Omnpenenenne  ¢uopsl.  CooTHomeHHE TMOHATHH  “duopa”,  “pacTHTENBHOCTD”,
“pacTUTEIbHBII MOKPOB”. DTanbl U3ydyeHUs (IIophl (MHBEHTApU3ALMs, aHAINU3, PEKOHCTPYKLIHS).
Mertoap! naBeHTapHu3anuu (Guopsl. TakcoHoMuyeckuit ananu3 (Giaopsl. Tumomornyeckuii aHams
(9KOJIOTMYECKUH,  KIMMATOJIOTHYCCKUM,  Ouomormdyeckuii u  aAp.). ['eorpadudeckuii
(xoposiornueckuii) anHanmmu3 (uopel. Mcrtopudeckmii aHamu3  ¢GIOpH.  ABTOXTOHHBIC W
aIoXTOHHbIE BHJIBL. CTanuanbHblii (Bo3pacTHOM) aHamu3 ¢uiopbl. CpaBHUTENBHBIA aHAIU3
¢uop. BumoBoe OorarctBO Kak OOBEKT CpPaBHHUTENBHOW XapakTepucTUku ¢uop. Meton
KoHKpeTHbIX (uop A.M. TonmaueBa. KonkpeTHas, joOKanbHas W €cTECTBEHHas (¢uiopa.
KonmdecTBeHHbIE TMOKa3aTeNd TMPH CPABHUTEILHOM HU3ydeHHH (JIOp: BUAOBOE OOrarcTBO,
TaKCOHOMMYECKAasl  CTPYKTypa, paHroBas  KOppeinsiuus, TaKCOHOMHUYECKHE  HHAEKCHI
(ceMelcTBEHHO-BUI0BOM U p.). CTaTUCTUYECKUE METOABI CPABHUTEIBHOTO U3YUeHHsI (PIIop.

Tema 6. DHIEMU3M U PETUKTOBBIE sIBIIEHUS B (priopax. PeKoHCTpyKIMs UCTOpUN (IIOpHI.

OHaemMu3M. 3Hau€HHUE SHIEMHUKOB JUIsl BOCCTaHOBJIEHHUS uctopuu Quopsl. Kputepun
HHJIEMHUKOB. YPOBEHb SHAEMHU3Ma KakK IOKa3aTelb YPOBHS aBTOXTOHHOCTH (iopsl. dakTopsl,
onpejensolne ypoBeHb 3HAemMusMa. Juddepenuumanbuble Buabl. BumoBoit u  pomoBoit
OHAEMHU3M. PENMKTOBBII M IPOrPECCUBHBIM JHIEMHU3M, MAJCOIHIAEMHKHM W HEOIHIEMHUKH.
Penmuktel. Kpurepun penukroBoctu. CucremaTuueckue U Treorpauyeckue  penHKThI.
[TaprmaneHple W TOTaNbHBIE Treorpaguueckue peinukThl. [IceBIOpPEeTuKThl (AU3BIOHKLIUS MOJ
BO3/ICIICTBMEM aHTpPONOreHHbIX (akTopoB). Knaccudukamnus reorpaduyeckux peavkToB (10
CTETIEHU JKU3HEHHOCTH, XapaKTepy yOeXuIa, BO3pacTy  Ip.).

Tema 7. [IpoOnemsl (GIOPUCTHUECKOTO PaiOHUPOBAHUS CYIIN

OO6mme poOIeMbI pailoHHpOBaHMUS. Boranuko-reorpaduueckoe "
dnopuctuueckoepaiionrpoBanue.  IlpuHuunel  paiioHupoBaHus.  ['paHullbl  BbIIEJOB
paiionupoBanus. LlenocTHocTh  BBIAENOB  palioHMpoBaHus. IIpobrmema  KimaccupuKanuu
pacturenbHocTd.  CooTHomeHue  OoTaHHMKO-reorpaduueckoro,  (IOPUCTHUECKOTO U

reo0oTaHn4YecKkoropaiionupoBanusi. Eguaunbel  paiionupoBanus. COBpPEeMEHHBIE CHUCTEMBI
(hIOpUCTUYECKOTO paiOHUPOBAHMS.

Pazgen 3. PactutenbHOCTh 3€MHOTO HIapa

Tema 8. Teorpadmst Qutomeno3oB. @DakTOphl, ONPEACISIONINE paCIpeaeICHue
¢uToneHo30B. OCHOBHBIC 3aKOHOMEPHOCTH pactpeneneHus gurorneHo3oB. Cxema uiaearbHOTO
KOHTHUHCHTA

Tema 9. BeuHoszeneHble TPONUYECKHE W OSKBaTOpHalbHbIE jieca. OCHOBHBIE 00JIACTH
pacrpoCTpaHEHHs JOKIEBBIX TPOIMHYECKUX JiecOoB. ['mien, cenbBa, JHKYyHITIM. BepTukanbHas u
TOPU30HTANIbHAS CTPYKTYpa 3KBaTOPUANBHBIX JiecoB. JKu3HeHHBbIE (HOpPMBI pacTEHUM THICH.
Masrpsl.



Tema 10. JIucTonagHele Tponuueckue jeca U CaBaHHOBBIE pefkosiechs. Jloxkae3eneHble
neca lOro-Bocrounoii Asum (THKOBbIE W casioBble). KaaTWHra — CE30HHBIC TPOIHMYECKHE
necalOxHolt AMepuku.

Tema 11. Adpukanckue caBaHHb. KOMIIEKCHOCTh PAaCTUTEIBLHOTO IOKPOBAa CaBaHH.
bao6aboBasi, akammeBas W  mnanpMmoBas  caBaHHbL.  CaBanHbl  FOxHOM — Adpukm.
IOxHOamMepuKkaHCKHME BapUaHThl CaBaHH (KaMIOC CEppafoc, KaMIoC JIMMIIOC, JbSHOC).
CaBaHHBIABCTpAIUY.

Tema 12. CyOTponuveckne W YMEPEHHO TEIUIbIE JKECTKOJUCTHBIC, XBOWHBIE,
JaBpONMCTHBIE  Jeca u  kycrapuuku  (CpemmsemHoMopckuii  ckpa0).  OOGmactu
COCPEIU3EMHOMOPCKUM  KIMMaToM. OCOOEHHOCTH pacTeHHMM — 3aupUKaTopoB CcKpada.
Dkonoruyeckass KOHBepreHuus (iaopsl ckpaba B pa3HbIX paiioHax. Makkusi, MakBHUC, rapura,
toMuusipel, ¢purana (CpenuzemHoMopbe), danmapaib (CeBepHas AMepHKa), MaTTOpalib,
scriHanb (Yumm), pundom (FOxnas Adpuka), ckpa6 (ABcTpanus).

Tema 13. ITycteinu. Tpomuueckue u cyOTponuueckue NycThiHU. JKH3HEHHBIE (POPMBI
NYCTBIHHBIX BHUJOB pacTeHuid. Caxapa — Benuuaiimas mycTeiHs Mmupa. HOxHOoadpukaHckue
nycteiHu. [Tycteian CeBepHoit u IOxHOoN Amepuku. Ilycteinn EBpasun. CeBepHbIE ITyCTBHIHU
A3un. ABCTpaJIMHCKNE MYCThIHMU.

Tema 14. TpaBsHuCcTBIE cooOmiecTBa (cTenu W Jjecocrenu). Hacrosiuue, J1yroBble M
omycThlHeHHble  ctenu. [opHas  necocremb.  EBpa3uarckas ~— cremHas — 00JacTh.
Bocrounoesporneiickue, 3ananHocubupcko-Kazaxcranckue u lleHTpanbHOa3MaTCKUE CTEIU.
[Tpepun CeBepHoii Amepuku. [Tamna (mamnacer) FOxuoi Amepuku. Tyccoku HoBoii 3enanauu.

Tema 15. YmepeHHble nucTonaaHble, CMEIIaHHbIE U XBOMHBIE jeca. CXoacTBO (IIOpHI B
TpeX TJaBHBIX OOJIACTSAX PACHpPOCTPAHEHUS IIMPOKOJIUCTBEHHBIX JIECOB. 3aIlaJHOEBPOINEHUCKUE,
LIEHTPaJIbHOEBPOIEHCKUE u BOCTOYHOEBPOIIEHCKHE jeca. BocTtounoasuarckue
HIMPOKOJINCTBEHHBbIE Jeca (OCTPOBHBIM M MaTepUKOBBIM cektop). llpuarnantuueckue
LIMPOKOJINCTBEHHBIE Jeca CeBepHONI AMEpPUKH.

Tema 16. BopeanbHble XxBoHHBIE Jeca (Taiira). TaexHnas 3oHa EBpasun. OcHOBHbIE
snupuKaTopsl eBpa3zuaTckoi taiiru. Taiira CeBepHoil AMEpUKH.

Tema 17. Tynapel. Apktuueckas TyHApa. ['opHble TyHApbl. OCOOEHHOCTH CHEXHOIO
nokpoBa TyHap. lllupoTHast u nonrotHas auddepeHunanus eBpasuarckux TyHap. TyHaposas
30Ha CeBepo-Bocrounoit Asun. TyHpsl CeBepHO AMEPHUKH.

Tema 18. PacTUTENIBHOCTh BBICOKOTOPHBIX PallOHOB

BricoTHoe pacnpenenenne 6MoMoB. BricoTHast mosicHOCTh. TUIBI BBICOTHON MOSICHOCTH.
PacTuTenbHOCTh BEICOKOTOPHBIX PaiflOHOB YMEPEHHBIX, CyOTPOMMUYECKUX U TPOIMUYECKHX ILUPOT.

b1./1B.08.06.05 borannueckoe pecypcoBeieHue

OneKTUBHAs AUCLUILINHA.

CemecTp 8, ok3ameH.

SI3BIK peanuzanuu — pyCcCKuu.

OO0mmas Tpy10eMKOCTh TUCIUTUIHHBI cocTaBiseT 3 3.¢., 108 yacoB, U3 KOTOPBIX

— nexnud: 20 u.;

— ceMUHapcKue 3aHaTus: 14 4.

TemaTnyeckuil njian:

Tewma 1. Beegenue. OcHOBHBIE 3a7aun Kypca. MicTopHst n3ydeHHusl OJE3HbIX paCTeHUN

Tema 2. MeTonuKu pecypCHBIX MCCIEA0BaHNN TIOJE3HBIX PACTEHUI

Tema 3. bruosornueckue OCHOBBI PALMOHAIIBHOTO UCIIOJIB30BAHUS M OXPaHbI IPUPOIHBIX
pPacTUTEIBHBIX PECYPCOB

Tema 4. Knaccudukanusi mnosne3Hsix pacteHuil. LIeHTpbl MPOUCXOXKAEHUS KYJIbTYPHBIX
pacTeHui

Tema 5. [luiieBsie pacTeHust

Tema 6. KopmoBble pacTeHus

Tema 7. JlekapcTBEHHbBIEC PACTCHUS



Tema 8. BuTaMMHOHOCHBIE pacTEHMS

Tema 9. DdupHOMACTUYHBIC pACTEHUS

Tema 10. BonokHuctele pacTeHus

Tema 11. ByMa)kHO-1LIEJITIOJIO3HBIE PACTEHUS

Tema 12. CMOJIOHOCHBIE pacTEHUS

Tema 13. KayuyKkOoHOCHBIE U T'yTTallepYEHOCHBIE PACTEHUS
Tema 14. KameneHocHbIE U KIIEHAAIOIINE PACTEHUS

Tema 15. KpacuiibHble pacteHus

Tema 16. XKupomacinyHsle pacTeHus

b1./1B.08.06.06 PacTtureabnocts Cudupu

DneKTUBHAs JUCLMILIMHA.

Cewmectp 8, 3auer.

SI3BIK peanuzanuu — pyCCKui.

OO0w1ast TPyA0EMKOCTh AUCLUILIUHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— nexumd: 20 u.;

— ceMUHapcKue 3aHsaTus: 14 4.

TemaTnuyeckuil nian:

Bsenenue

Tema 1. Ucropus uccnenoBaHus pacTUTENLHOTO MokpoBa Cudbupu

Hcropus wuccnenoBanus pacturenbHoro mnokpoa Cubupu. IlepBbie OoTanumueckue
ceeneHus. Akagemuueckue skcneguumn XVII-XIX BexkoB. Marepuansl Ilepecenendeckoro
ynpasinenuss Hadana XX B. ILLH. KpbuioB — 0CHOBOIOJOXHHK OOTaHUKO-reorpapuueckoit
mKojiael ToMckoro yHuBepcuTeTa. |'eo00TaHWYECKHWEe WCCIIEIOBAaHUS TOMCKHX OOTaHHMKOB,
yueHbIX AKaJeMHM HayK U APYruX ydpexaeHuil n opranusanuii. [IpeemcTBeHHOCTH B paboTax
IL.LH. KpsutoBa, B.B. Pesepmarro, JI.B. IlymunoBoii, npyrux aBTopoB. COBpPEMEHHUKH —
UCCIIeIoOBaTeIN pacTUTENbHOro mokpoa Cubupu.

Tema 2. OcHOBHBIE 4YepThl pAcCTUTENBLHOrO TMOKpoBa CuOMpPHM U TIJIaBHEWIINE
3aKOHOMEPHOCTH €ro reorpauiyeckoro pacrpeieaeHusl.

I'eonoruueckas ucropuss Cubupu. MarepukoBoe U TOPHOE YETBEPTUYHOE OJIECHEHHUE B
Cubupu. Hcropus pacTHUTEIBHOCTH KakK OTpakK€HHE TIe0JIoTMYecKoil uctopuu. Pa3ButHe
pacTutenbHOCTH B TosoneHe. dopmupoBaHHE COBPEMEHHOW 30HAJIBHOCTU PACTUTEIBHOIO
nokpoBa. Penbed Cubupu, ero ocHoBHble uepThl. KpymHble oporpaduueckue moapasieneHus
Cubupu, ux xapakrepucruka. Knumar Cubupu. O6mune noHsATHS 0 CTPYKTYype KiinMara 3eMid U
OCHOBHBIE YEpTHhI, OMPEICISAIOLINE €ro pernoHajgbHble 0COOEHHOCTH. OCHOBHbBIE OCOOEHHOCTH
knumata Cubupu, IOKazaTead €ero KOHTHHEeHTanbHOCcTU. Tumbl kimMara Cubupu, wux
XapaKTepuCcTHKa. BeuHas mep3nora, ee paclpoCTpaHEHUE U MPOUCXOXKICHUE. THUIIBI MEP3IIOTHI,
uxreorpaguueckoe pacnpeneieHue. [I[puunHbl MOSBIEHUS M COXpPAHEHHS] BEYHOW MEP3JIOTHI.
B3aumHOe BiMsSIHHME MEpP3JIOTBI M PACTUTEIBHOIO TOKpoBa. JlMHamMka TepMoKapcTa U
Mep3ioTHOro ny4deHusi. CoBpeMEeHHbIE TEeHACHIIUN JTUHAMUKU BEYHON MEpP3JI0ThI, CBSI3aHHBIE C
KJIMMAaTHYeCKUMU W3MEHEHMsMH, uccienoBanus ydeHbix TI'Y. IlouBennslii mokpo Cubupw,
€ro peruoHajibHble OCOOEHHOCTH, XapaKTePUCTHKA MO KPYHMHBIM OOTaHMKO-reorpaduyecKkum
NOJpa3JIeNIeHUsIM, TUIIaM OHOreoneHo3oB. ['eorpadus pactutensHoro nokposa Cubupu. Ooume
BONPOCHl KJIACCU(PUKALMKA PACTUTEIBbHOCTH. MeraTumnbsl W TUIBI PACTUTENBHOCTU. THMBI U
kjgaccel  QopmanmiipacturenbHocTd.  Ilonstme  mmakopa.  Tumbl  30HAJBHOCTH 11O
MepUIMOHANBHBIM cekTopaM Cubupu. HezonanpHas pacturensHocTh. Pacunenenne Cubupu Ha
6oTaHuko-Teorpaduyeckre odaacTu.

Tema 3. Xapaxrtepuctuka pactuTenbHOCTH Cubupu mo OoTaHMKO-reorpapuuecKum
00J1aCTSAM UM 30HaM.

TynnpoBo-apkThueckass 00sacTb, reorpaduueckas XapaKTepUCTHKA. ODKOJOIMUYECKHUE
0COOEHHOCTH PACTUTENIFHOTO TIOKPOBA, JKM3HEHHBbIE (DOPMBI M SKOJIOTHYECKHE aJalTaluu
TYHAPOBBIX pacTeHUH. CTpyKkTypa apKTHUECKMX M TYHJIPOBBIX COOOILIECTB, MO3aWYHOCTb U



KOMILUIEKCHOCTh. [louBbl. XapakTepHCTUKa pPAaCTHUTEIBHBIX coobmiecTB. bopeanbHO-ecHas
obnacte. I'eorpaduyeckoe mosoxkeHue. ['ocrmoacTBo XBOWHBIX JiecoB B CuOupu. 30HaIBHOE
qiieHeHUue 00sacTh. DauduKaTopsl JIGCHOW PACTHTEIBHOCTH, MX apeanbl W OWOoJIOTHYecKas
xapaktepuctuka. IIpoBuHumanbHOEe wieHeHHWe oOnactu. TemMHOXBOiHBIE — (opmaruu,
xapakrepuctrka. CTpyKTypa, cocTaB U (UTOLEHOTHYECKOE pa3HOOOpa3ue 3amaJHo-CUOMPCKUX
TEeMHOXBOWHBIX JiecoB (Taiirm). OXOTckas Taiira, ee coctaB. UepHeBble jeca. Peakonechs.
CeemiioxBoiiHble (hopMaruy, xapakrepuctuka. JluctBeHHuuyHble seca. COCHOBBIE Jieca.
Hennakopusie mecrooOutanusi obnactu. HeszonanbHas pactutenbHOcTh. OOnacTb XBOWHO-
HIMPOKOJIMCTBEHHBIX JIECOB, TMOJOXEHHe, (uopuctuyeckuii coctaB. CTpyKTypa JIecOB, HX
MOJIMJJOMUHAHTHOCTD, sipycHOe cnokeHue. CtemHas obnacth. ['eorpaduueckoe mnoioxkeHue,
OCHOBHAsl XapaKTePUCTHUKA. DAU(PHUKATOPHI CTEMHBIX COOOIIECTB, MX MOPQOJOrHUYEcKas W
9KOJIOTHYECKas XapaKTepucTuKa. 3oHalbHOEe wieHeHue oOiactu. OctpoBHble ctenu Culupu.
OcTenHeHHble JIyra, JIYTOBBIE CTEIM, HACTOSLIUE CTEINH, OIYCThIHEHHBbIE cTenu. Jlecocrens.
BricokoropHasi pacTUTENbHOCTh. AJIBIHICKAs U TOJBIOBAas PACTUTEIBHOCTh. AIBIMUNCKUE U
cyOanpnuiickue ayra. ['obIIOBBIE M TOATOIBIIOBBIE PACTUTEIbHBIE cooOImecTBa. ['opHbIe OomoTa
Cubupu. boranuko-reorpaduyeckoe panonupoBanue Cubupu. [IpuHIHOBI U METOMABI
palioHupoBaHMs. XapaKTEpUCTUKA OOTaHUKO-Teorpapuyeckux MakponpoBuHIui Cubupu.
Hepapxust TeppUTOpUATBHBIX €IUHUI]: pallOHbI, 00JIACTH, OKPYTH, 30HbI, IPOBUHIIUH.

b1./1B.08.06.07 Boabmioii npakTukyMm (0oTaHuka)

DneKTUBHAs AUCHUILTNHA.

Cemectp 7, 3a4€T C OLIEHKOM, cEeMecTp 8, IK3aMEH.

SI3bIK peanu3anuu — pyCCKUM.

OOm1ast TPyA0EMKOCTh AUCHUILTUHBI cocTaBisieT 11 3.e., 396 yacoB, U3 KOTOPBIX

— mabopatopHbie paboThl: 324 4.

TemaTruueckui nmJian:

Tema 1. Beenenue. Llenu u 3agaum kypca. TpeGoBanust k pabore. O030p OCHOBHOIA
dropucTHyecKoi muTepatypsl o CHOMPH U TPUIICIKAIIIM TEPPUTOPHSIM.

Tema 2. CemeiictBa Lycopodiaceae, Equisetaceae.

Tema 3. CemeiictBo Polypodiaceae.

Tema 4. Cemeiicta Pinaceae, Cupressaceae, Typhaceae.

Tema 5. CemeiictBa Potamogetonaceae, Alismataceae, Butomaceae, Hidrocharitaceae,
Araceae, Lemnaceae.

Tema 6. CemeiictBo Cyperaceae.

Tema 7. CemetictBa Juncaceae, Liliaceae.

Tema 8. Cemeiictna Iridaceae, Orchidaceae.

Tema 9. CemeiicTBo Poaceae.

Tema 10. CemeiictBa Salicaceae, Betulaceae.

Tema 11. CemeiictBa Cannabaceae. Urticaceae, Polygonaceae, Chenopodiaceae.

Tema 12. CemeiictBo Caryophyllaceae.

Tema 13. CemeiictBa Nymphaeaceae,Ceratophyllaceae, Paeoniaceae.

Tema 14. CemetictBo Ranunculaceae.

Tema 15. Cemeiicta Papaveraceae, Fumariaceae .

Tema 16. CemelicTBo Brassicaceae.

Tema 17. CewmeiictBa Droseraceae, Crassuiaceae, Saxifragaceae, Parnassiaceae,
Grossulariaceae.

Tema 18. CemeiictBo Rosaceae.

Tema 19. CemetictBo Fabaceae.

Tema 20. CemetictBa Geraniaceae, Oxalidaceae, Polygalaceae.

Tema 21. CemeiictBa Euphorbiaceae, Callitrichaceae, Empetraceae, Balsaminaceae,
Hypericaceae.



Tema 22. CemeiictBa Violaceae., Thymelaeaceae, Lythraceae, Onagraceae, Trapaceae,
Haloragaceae, Hippuridaceae.

Tema 23. CemeticTBo Apiaceae

Tema 24. Cewmeiictea Cornaceae, Pyro.laceae, Ericaceae, Primulaceae, Gentianaceae,
Menyanthaceae, Convolvulaceae, Cuscutaceae, Polemoniaceae.

Tema 25. CemeiicTBo Boraginaceae.

Tema 26. CemeiictBo Lamiaceae.

Tema 27. CemeiictBa Solanaceae, Scrophulariaceae, Orobanchaceae, Lentibulariaceae,
Plantaginaceae.

Tema 28. CemeiictBa Rubiaceae, Caprifoliaceae, Adoxaceae, Valerianaceae, Dipsacaceae,
Campanulaceae.

Tema 29. CemeiicTBo Asteraceae.

Tema 30. OcoGeHHOCTH MOXOBHIHBIX KAaK BBICIIUX PACTCHHIA.

Tewma 31. Ileuenounsie Mxu (kacc Marchantiopsida).

Tema 32. AnaToMO-MOP(OJIOTHUECKHE OCOOEHHOCTH JHMCTOCTEOETBHBIX MXOB (KIJIAcC
Bryopsida), MeToauka ux onpeacicHus.

Tema 33. Carnossie mxu (moakitacc Sphagnidae).

Tema 34. 3enensie mxu (nmoakiacc Bryidae).

b1./1B.08.07.01 KineTrounasi KWHeTHKA

OneKTUBHAs AUCLMILINHA.

Cemectp 5, 3a4er.

S3BIK peanu3anuy — pyCCKHM.

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABISET 2 3.€., /2 9acoB, U3 KOTOPBIX

— gexuuu: 16 u.;

— CeMHHAPCKUE 3aHATHs: 16 u.

TemaTn4yeckuil njian:

Tema 1. Yro Ttakoe OuokuHetnka? @OepMeHTaTHBHAas KHHETHKA — OIpEJEICHHE,
OCHOBHBIE ITIOHATHS, UCTOPUS Pa3BUTHUSA. 3a7aul, KOTOPBIE PEIIAET XUMUYECKash KHHETHKA.

Tema 2. ®epmeHThI, UX 3HaUeHHE B OMoJ0oruu. benku — 61oaornueckre Karaan3aTophl.

Tema 3. Kuneruka ¢epmMeHTaTuBHBIX peakiuil. Kunetnka Muxasnuca-MeHTOH.

Tema 4. Kunernueckue cxembl (PepMEHTAaTHBHBIX pEAKIMM M UX TMpeACTaBICHUE
rpadamu.

Tema 5. [lonsiTue 06 MUHTMOMPOBAHUH (PEPMEHTATUBHBIX PEAKIINUM.

Tema 6. OOG30p IBYXCYOCTpPaTHBIX-ABYXNPOJYKTHBIX MEXAaHHU3MOB (DEpPMEHTATUBHBIX
peakuuii. MexaHu3M 3aMenieHus: pepMeHTa.

Tema 7. UnterpansHast ¢opma ypaBHeHHs Muxasnuca-MeHTOH. PakTopbl, BIUSIOIINE
Ha ()EpPMEHTATUBHYIO AKTUBHOCTb.

Tema 8. Kuneruka neneHus KIETOK U OCHOBHBIE ITapaMeTPhI ATOIO MpolLecca.

Tema 9. Kunetuka c6anancupoBaHHOTO pocTa. Y paBHeHHe MOHO.

Tema 10. HenpepblBHOE KylIbTHMBHPOBAaHUE KIETOK. XEMOCTAaT, KaK CHCTEMa C
MOCTOSTHHBIM ITPOTOKOM.

Tema 11. Cucrema ypaBHeHMH MoHO A xemocraTa. AHaJINW3 CTallMOHAPHOIO
COCTOSIHHUSI.

Tema 12. CrexuoMeTpus KIETOYHOIO POCTA.

Tewma 13. Ileproibl ”HAYKIIMM HA KWHETUYECKUX KPUBBIX POCTA.

Tema 14. OcTaHoBKa pocTa, arnonTo3 U rudesb KIETOK.

b1./1B.08.07.02 MuHepajJbHOe NUTAHHE

DNeKTUBHAs TUCHUILINHA.
Cemectp 5, oK3aMeH.
S3BIK peanuzanuu — pyCCKuu.



OO01mmast TpyI0eMKOCTh IUCHHUIUIHHBI cocTaBiseT 3 3.€., 108 uacoB, U3 KOTOPHIX

— gekuuu: 16 u.;

— CEMHHAPCKUe 3aHATUs: 26 .

TemaTu4yeckuii niian:

Tema 1. Benenune. Knaccuduxanus, cogep>kanue U pacipeesieHie 3JIeMEHTOB

MUHEPAIBHOIO IUTAHUS B PACTEHUU

MunepabHOE TUTaHUE pACTEHUH — pasaen GU3noIoruu pacteHuid. Mcropus pa3Butus

UCCIIeIOBaHUM MUHEpAJIbHOrO NUTaHus pacteHuil. IlpuBineueHne GMONOrMYECKUX HaykK
UL

UCCJICIOBAHUsI ~ MUHEPAJIBHOIO  IUTaHWs  pacreHud.  MeTtoael  McciaenoBaHus
MUHEPAIBLHOTO

IIUTaHUS PaCTEHUM.

Knaccugukanus 31eMeHTOB MUHEPAIBHOTO MMUTAHHUS: MAKPO-, MUKPO- H

YIBTPAMHUKPOIEMEHTHI. KOMMUecTBEHHOE COlep KaHNE IIEMEHTOB U PaclpeelIEeHUE 110

opraHaM pacTeHus. ba3sunuTaibHOE M aKpOIETaJIbHOE PACIPEACIICHHE DJJIEMEHTOB B
pacTeHHUH.

V3meHenne conep)kaHWs dJIEMEHTOB B OHTOreHese pacreHuil. Koaddummenrs
OMOJIOTHYECKOT0  NOMVIOIIEHHUsI  3JeMEHTOB. OTHOCHUTENBHOE  COJCpXKAHHUE  HIIEMEHTOB
MUHEPAJIBHOIO NUTAHMUS B Pa3HbIX BUAAX pacTeHU. AncopOUMOHHAs KpHUBas IMOTJIOLIECHUS
3JIEMEHTOB. B3anMonelicTBHE 2J1EMEHTOB MUHEPAIBHOIO TUTAHMS.

Tema 2. Kopenb — opras noriouieHus MUHEpaJIbHbIX BELIECTB

CTpyKTypHO-(pYHKLIMOHATIbHBIE OCOOCHHOCTM KOpPHS M  IOIJIOLIEHHWE  BEILECTB.
IlocTymieHne MOHOB M3 cpeabl B KIETKY M KOpeHb. IlocTymieHne HMOHOB B amoILIACT.
MexaHu3MBbl TPAaHCIIOPTa MOHOB Yepe3 MEMOpaHy.

Tema 3. PanuanbHblil 1 1aNbHUM TPAHCIIOPT HOHOB 1O PACTEHUIO

Ilytn pagmanpHOro TpaHcmoprta. IBHMKyIIME CHUIIBI PaJUalbHOIO TPAHCIOPTa MOHOB U
3arpy3ka kcuijieMbl. [[anbHuil TpaHcmopT BoAbl U MOHOB. Hutm Botuena. Teopusa kore3uu-
aare3ud W HarTsbkeHus. Perymsanus TpaHcnmopTa BOJBI M PacTBOPEHHBIX BEIIECTB B IIEJIOM
pacTeHuN.

Tema 4. BkitoueHue B 0OMeH BelecTB U (YHKIUU 3JIEMEHTOB MUHEPATbHOTO MUTaHUS

Ponp Makpo- U MHMKPO3JIEMEHTOB B KU3HEAEATEIBHOCTH pacTeHuil. «HenurarenbHbIe»
AJIEMEHTBI, UX HETraTMBHOE JIeMCTBUE B KOHKYPEHIIMU C MUTATEIbHBIMU DJIEMEHTaMH (HATpHif,
AITIOMUHUI).

Tema 5. ITouBa kak cpena oOuTaHus pacTeHuil. buoreoxumuyeckre NPOBUHLIMY.

[mopoponue  mouBbl. BonHBIA, TEMIOBOW, MEXAHUYECKHI  PEKHUM  IMOYBBHI.
[TornoturenbHass CHOCOOHOCTh MOYB (MeXaHMUYecKas, (Qu3nueckas, QU3NKO-XUMHUYECKas,
XUMHUEcKasl, Ouonoruueckas). Peakiusi mouBeHHOTo pacTBopa (IIOTEHIMANbHAS U aKTyajbHas
KHUCJIOTHOCTB). bydepHas criocoOHOCTh mouBkl. buoreoxummuueckue NpoBUHLIMHU. 30HAJIbHBIE U
a30HAJIbHBIE OMOT€OXUMHYECKHUE MPOBUHIIMM. 3HAUEHUE PACTEHUN B IUPKYISIIUN MUHEPATIbHBIX
3JIEMEHTOB B Onochepe u GopMUPOBAHUH TTOYB.

Tema 6. ®U3HOIOrO-TeHETUYECKHE OCHOBBI IPUMEHEHUSI Y100peHU I

Bunsl  ynoOpenuit (HeopraHuuyeckue, opraHudeckue, OaxTtepuanbHble). CrocoOb
MOJKOPMKH (KOpHEBasi 1 BHEKOpHeBasi). Pacuer 10361 BHOCUMOTO y100peHus (perieHue 3ajad).
PerynupoBanue KMCIOTHOCTH MOYB (M3BECTKOBAaHNUE) (pEIICHHUE 3a/1a4).

'enernka MUHEpadbHOrO MHUTAHUA PACTEHUN — HayyHas 0a3a JUIsl HamNpaBJIE€HHOTO
KOHCTPYUPOBAHMS HOBBIX T'€HETHUECKHMX MpPOTpaMM, JUIsl CO3/aHUS OCHOB OMOJIOTMYECKOIo
3eMJIEIeTUSl U SHEPTeTUYECKU PAallMOHABHBIX TEXHOJOTUH. (PU3HOI0r0-TeHETUUECKHUE TTOIXO b
K TO3HaHHIO H(PQeKTa B3aUMOJCHCTBUS copTa U YyAOOpEHHUs, CO3JaHHE arpoXUMHUYECKU
3¢ (EKTUBHBIX COPTOB PacTeHUU. ACHEKTHI CO3JIaHUS MOJIENEH COPTOB CENbCKOXO03HCTBEHHBIX
pacTeHUN.

Tema 7. CucTeMbl TPOMBIIIICHHOTO BbIpAIl[MBAHUS PACTCHHI



[TouBeHHOe W OecrouBEHHOE BHIpAllMBaHWE. MHHEpalbHBIE W CHHTETUYECKHE
cyocrparbl. ['mppononnka. KadecTtBo Boabl (00mIasi KOHLEHTpAlMs PacTBOPUMBIX COJIEH,
COZIep’KaHHUE IIEMEHTOB MAJI0 YCBOSIEMBIX PACTEHUEM, COJACp)KaHHE OMKapOOHATOB, KECTKOCTb
BO/J1bl, I11€JI0YHOCTH BOJIBI).

[IpurotoBnenue nurtaTenbHoll cMecu. COOTHOIIEHHE 3JEMEHTOB MHHEPAIbHOIO
NUTAHUSA. YPaBHOBEUIEHHOCTh DPACTBOPOB. BpIOOp mNuTaTenbHOM cMecH M 3aMeHa OJHHMX
KOMIIOHEHTOB Ha JIpyrue (peleHue 3aaay).

dusnonornyecku Kucible U 1menodnsle coiau. Koppekuus pH ¢ ydetoM kapOOHaTHBIX
MOHOB (pelLIeHHE 3a/1ay).

Tema 8. DOkonorudeckue acneKkTbl XHMHU3ALMHA 3E€MIEACIUs W aHTPOIOTEHHOE
BO3JICHCTBUE HA MUHEPAJILHOE IIUTAaHUE PACTCHUM

ATtMmochepHOoe M TOuYBEHHOEe 3arps3HeHue. IlepeHoc 1O MNUIIEBBIM LENAM U
OMOaKKyMyJsiMsl 3arps3HeHui. llepeHoc TOKCHMUYECKHMX BELIECTB MUIPAHTAMHU. AKKYMYJISLIHS
TSDKEJIBIX METa/UIOB PACTEHUSIMU B TE€YEHHE CYTOK M BETETAalMOHHOIO IIEpPUOJA U U3MEHEHHE
NOTJIOUIEHUS], TPAaHCIOPTAa U YCBOCHHE MHUHEPAIBHBIX 3JEMEHTOB. ODKOJIOTMYECKUE AaCIEKThI
XUMU3ALUU 3€MIJIEJIENNS], OCHOBBI OXPaHbl OKPYXKAIOLIEH Cpeabl.

Ponb MuHepanbHOro NUTaHUs pacTEHUH B AalbHEHIIEM Pa3BUTUN OMOJOTHYECKON HAyKU
U MoAbeMe MPOAYKTUBHOCTH CEIbCKOro Xo3sicTBa. HepemieHHble mpoOaeMbl U NEpCHEKTUBBI
JATbHENIIETO PA3BUTHSI MUHEPAJIBLHOIO IMTAHUS PACTCHUH.

b1./1B.08.07.03 buoTrexHo/10rusi pacTeHui

DneKTUBHAs AUCLUILINHA.

Cemectp 6, 5K3aMEH.

S3BIK peanu3anum — pyCCKUi.

OO61as TpyA0eMKOCTh IUCHHUIUIHHBI COCTaBIseT 3 3.€., 108 uacoB, U3 KOTOPBIX

— mexnmd: 18 u.;

— cemuHapckue 3ansatus: 20 4.

TemaTruueckui nJian:

Tema 1. Ilpeamer u 3amaum Kypca HO KIETOYHOW KYyJIbTYpe PACTUTEIbHOW TKaHH.
TOTUIIOTEHTHOCTh PACTUTEIBLHON KIIETKH.

Conepxxanue Kypca, mpeamer u 3aaadyd. [loHsTHe OMOTEXHONOTHS, METOJ KYJIbTYpPbI
KJIETOK M TKaHell pacteHuidl. OOnactu mpuMeHeHuss merona. TepMuHbl AuQQepeHIrnpoBKa,
nenugdepeHnuanys, TOTUIOTEHTHOCTh U CIOCOOBI €€ I0Ka3aTeIbCTBA.

Tema 2. Hctopuss merona, ydeHble, NMPUBHECUIME 3HAUUTEIbHBI BKJIAJ] B DPa3BUTHUE
OMOTEXHOJOTHH pacTeHuid. [lepcriekTuBbI pa3BUTHS METOAA.

OcHOBHBIE 3Tanbl CTAHOBJIEHUS OMOTEXHOJIOTUU pacTeHuil. Bkinaa B pazsutue meroxaa I
['aGepnanara, P. T'otpe, @ Vaiita, ®.K. Ckyra, K. Munnepa, T. Mypacure, ®. Croapra, E.
Kokkunra, W. Takeb6e. OcHoBaTenu pOCCHUICKON IMIKOJIbI OWOTEXHOJOTUHM PACTEHHI.
CoBpeMeHHOE COCTOSIHUE U TIOCTUKEHUS B 00J1aCTH OMOTEXHOJIOTUH U MEPCTIEKTUBBI MOTy4YeHUS
pa3IMYHbIX TPOAYKTOB HA OCHOBE KYJIbTYP PACTUTENIbHBIX KIETOK M TKaHEH.

Tema 3. OCHOBBI TEXHUKH BBEJCHHS B KyJIbTYpPY in Vitro.

[IpuHIUIIBI ¥ METOABI KYJTBTUBUPOBAHUS In Vitro KJIETOK M TKaHEW BBICIIMX PACTCHHI
Opranuzanus 6MOTEXHOJIOTHUECKON JabopaTopun. AcenTHuecKue TeXHOIoruu. KoMnoHeHTHbIH
COCTaB MUTATENbHBIX Cpel U UX Tulbl. Ouroropmonsl, npasmwio Ckyra-Muepa. YcioBus
KYJIbTUBUPOBAHUA.

Tema 4. Tunsl KIETOYHBIX KyNbTYp pacTeHHMi. KamiycHble, CyClIEH3MOHHBIE, KYJIbTypa
IIPOTOIIACTOB.

[Tonsitue kammyca, ¢asbl, KOTOpPble MPOXOOUT KallycHas KieTka. OCHOBHBIE THUIIBI
KyJIbTYp PACTUTENIbHBIX KJIETOK W TKAHEW: KyJIbTypbl KaJUIyCHBIX TKaHEH, KJIETOYHBIX
CYCNIEH3UM, NPOTOIUIACTOB. [ yOMHHOE KYyJIbTHBHPOBAHHE KJETOK pACTCHUH B IKUIKOU
nutatenbHo  cpeae.  KynbTuBHpoBaHME — ONMHOYHBIX  KJIETOK.  Mopdonoruyeckue,



(U3UOTIOTHUECKUE U IUTOTCHETHYECKUE OCOOCHHOCTH KYJIbTHBHPYEMBIX KiIeToK. PDa3bl pocTta
KJIETOYHBIX KYJIBTYP.

Tema 5. Comaruueckast TuOpuau3anus U TUIHL JU(PEPESHIUPOBKH B KYJIBType KIETOK

[lonsiTe comaTthyeckoll THOPUAM3AINM, 3TAlbl €€ OCYIIECTBICHHS, MNEPCIEeKTUBBI
npuMeHeHHs. TeXHUKH CIUSHUS MPOTOIUIACTOB, MOJyYSHHE U CeleKIus ruOpuaoB. Bropuunas
nuddepernpoBka U MopdoreHes B KyiabType in vitro. Tumbl nud@epeHIHpPOBKH KIETOK,
MeXaHU3Mbl Mop¢oreHesa B KyJIbType KIETOK pacTeHHid. @DakTopbl, ONpeAessIomue
MopdoreHes in vitro, poyib GUTOrOPMOHOB B HHIYKIIMA MOPGOTEHE3a.

Tema 6. KiioHanmpHOE MUKPOPa3MHOKEHUE PACTEHUH U COMAKIOHAIbHAS H3MEHYHBOCTb

Oranbkl U METOJAbl KJIOHAIBHOIO MHKPOPa3MHOXKEHUSI pacTeHHil. BiusHue pazmuuHbIX
¢dakTOpoB  (FeHETHYECKHX, (U3UOJOTHUECKUX, TOPMOHAIBHBIX W  (pU3MuYecKuX) Ha
MUKpPOPA3MHOKEHHE pacTeHHl. TEeXHUKH O3I0pOBJICHUS PACTHUTEIBLHOTO Marepuaia. SIBieHue
BUTpu(UKanun. BO3MOXHOCTM M  TNpPEeUMYINECTBa KJIOHAJIBHOTO  MHUKPOPA3MHOXKCHHS.
Onpenenenre COMaKIOHATbHON N3MEHYHBOCTH, IPUUNHBI €€ BOSHUKHOBEHHUS.

Tema 7. KynbTypa N307MpOBAHHBIX KJIETOK M TKaHEH B CEJIEKLMHU PACTCHHU. AJIPOreHes3
Y TUHOTEHE3.

[lonatne otnaneHHoi THUOpuAM3anuu. VCHoIb30BaHMWE TAIUIOMIHBIX KYIBTYp JUIS
CO3/IaHHsI TOMO3UTOTHBIX JUIIJIOUIOB. AHIPOTEHE3, METObI KYAbTYPhl MbUIbIBI U MBUIBHUKOB,
peuMyIIecTBa U HEJOCTaTKA MeToa. OCOOEHHOCTH MOMYYEHHUs TAIUIOMIHBIX PACTEHUH MyTeM
TUHOTEHE3a.

Tewma 8. I'ennast unxenepus pacrenuid. Kynbrypa 60poaaTsix KOpHEH.

OcHoBHbIE TIPECTABICHUS O TEHHON MHXKeHepHs pacteHuil. TpaHcopmanus pacTeHuit
nocpeactom Agrobacterium. Kymnstypa hairy root, crmoco0Obl mosyueHust, (GSHOTHIT KYJIbTYPbhl
(cunapoM hairy root), mpeumyiecTna.

Tema 9. CriocoObI COXpaHEHHUs PACTUTEIBHBIX MOMYIISAINH (KPUOCOXPAHEHHUE).

3amaun M 3HAUEHHE COXpPAHEHMs pacTUTENbHOro TeHodoHaa. JlenmoHUpoBaHME
KJIETOYHBIX KyJIbTYp. KprocoxpaHeHue: TEXHOIOTHS 3aMOPaKUBAHMSI, COXPaHEHHSI, OTTAaUBaHHMS,
pEeaKTUBALINY.

b1./1B.08.07.04 ABTOoTpOdHBIE NPOKAPHOTHI

OneKTUBHAs AUCLUILINHA.

Cemectp 7, 3a4eT.

SI3BIK peanuzanuu — pycCKuu.

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISIET 2 3.€., 72 9acoB, U3 KOTOPBIX

— gexnuu: 16 u.;

— ceMUHapcKue 3aHsaTus: 18 u.

TemaTn4yeckuil njian:

Tema 1. Tunbl nuTaHus XKUBBIX OpraHu3MoB. Tumbl MeTaboJM3Ma MO OTHOLIECHUIO K
UCTOYHHKAM DJHEPruM, JJIEKTPOHOB M yriepoja. Marpuna JIbBoBa. Pa3nooOpasue THIIOB
MeTabonu3ma cpeau npoxkapuoT. Mcropus nzydenus aBToTpopuu. ABTOTpOGHBIE TPOKAPUOTHI.

Tema 2. VYraepoauslii MeTaboiau3sM Yy aBTOTPOGHBIX MNPOKApHOT. OcoOeHHOCTH
MeTabonu3ma yriepoaa y aBToTpodHbIX mpokapuot. [{ukn KanpBuna-beHcona kak OCHOBHOM
nyTh (UKCAMM JAMOKCHAA YyTiepofa aBTOTPO(HBIMH MHUKPOOpPraHW3MaMH. AJbTEpHATHBHBIC
nyTd (UKcalMM JUOKCHJA YIJIepoja y MPOKApUOT, UX OHOXUMHUYECKHE OCOOEHHOCTH U
pacripocTpaHeHue (PeIyKIMOHHBIA LMK JHMMOHHOMH KHUCIOTHI (UMKA ApHOHA), 3° —
TUPOKCUNIPONTMOHATHBIN MyTh, pelyKUNOHHBIN aneTui-KoA nyts (myts Byna-Jlstonrnana), 3°-
THJIPOKCUIIPOITMOHATHBIN/4’ -TUIPOKCUOYTUPATHBIH LIUKJI, JTMKapOOKCUIAaTHBIN/4 -
TUAPOKCUOYTHUPATHBIM LIUKIT).

Tema 3. OcHOBHBIE TPYMNIBI XEMOJUTOABTOTPO(MHBIX MPOKAPHOT, UX IHEPreTHUECKHI
00MEH, DKOJIOTHS U MPAKTHIECKOE MpUMEHEHHE. Bogopo10oKucsomme, KapooOKCHI00aKTepHH,
Hutpupunupyronme (B tom uncie ANNAMOX), >xene300KHCISIONINE, CEePYOKHCISIONINe



IIPOKAPUOTHI. AJBTEPHATUBHBIE MCTOYHHMKH 3JIEKTPOHOB U 3HEPIUU AJIS JKU3HEIEATEIbHOCTU
XEMOJUTOTPO(HBIX MPOKAPHUOT.

Tema 4. QPaKynbTaTUBHbIE XEMOJIUTOABTOTPO(EI. MeraHoreHssie u
cynb(haTpeIyLUpPYIOIINe MPOKAPUOTHL: 0COOEHHOCTH (PU3UOJIOTUHU, IKOJOTUU U MPAKTHUECKOE
IIPUMEHEHUE.

Tema 5. Dxocucrembl, ocHOBaHHbIe Ha XxemocuHTe3e («dark energy ecosystemsy):
rIyOMHHBIE MECTOOOUTAHHS CYIIH U OKE€aHa, THAPOTEPMAIbHbBIC BEHTHI.

Tema 6. ®@oronuroaBToTpodus. OKCUTEHHBIH HW AaHOKCHTCHHBIH (OTOCHUHTE3.
OBOJIOLMOHHBIE acClEeKThl. POTOCMHTETHMUECKUE IMIMEHTHl IpokapuoT. OpraHuzauus U
dbyHKIIMOHUpOBaHHE  (OTOPEAKIIMOHHBIX IIEHTPOB Y OKCHUIE€HHBIX M  aHOKCHUTECHHBIX
(OTOCHHTETUKOB.

Tema 7. OcHoBHbIE TPyNIbl (POTOIUTOABTOTPOMHBIX MPOKAPUOT, MX IHEPreTUUYECKUI
00MEH, PKOJIOTHSl M TMpaKTHYeckoe npuMmeHeHue. [lypnypHble cepHble M HecepHbIe OaKTepHH,
3eJieHble CEepHblE M HecepHble Oakrepuu, 1HaHoOakTepuu. DOTOCHHTE3 Ha OCHOBE
OaxTepuopozoricuia y apxeil. IlpocTpaHcTBeHHOe pacnpeneneHue (OTOCUHTE3UPYIOMINX
MIPOKApHOT B BOJIHBIX 3KOCUCTEMAX.

b1./1B.08.07.05 Buoxumusi BTOpMYHOTr0 MeTadoIm3mMa

OneKTUBHAs AUCLMILINHA.

Cemectp 7, 3a4eT.

S3BIK peanu3anuy — pyCCKHM.

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABISIET 2 3.€., 72 9acoB, U3 KOTOPBIX

— gexuuu: 16 u.;

— CeMUHapcKue 3aHsaTus: 18 u.

TemaTn4yeckui nian:

Tema 1. BBenenue B ¢uroxumuto. IlepBuunblii BropuuHbIH MeTabonu3M. JKupHbie
KHUCIOTHI. PacTuTenbHble aHTHOKCHIAHTBHI.

Tema 2. YraeBoanl. | THKO3UILL.

Tema 3. Cepycoaeprkariyie BTOpUUHbIE METAOOIMTHI.

Tema 4. Azorconeprxalue BTOPUYHbIE META0OIUTHI.

Tema 5. @enonbHble coenuHeHud. TepreHouapl. MHUHOpPHBIE TPYIIBI BTOPUYHBIX
MeTabOoIUTOB.

b1./1B.08.07.06 Dxonoruyeckass 6MoXuMusi

DneKTUBHas AUCLUILINHA.

CemecTp 8, 3auer.

SI3BIK peanuzanuu — pyCCKUi.

OOw1ast TPyA0EMKOCTh AUCIUILTUHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— exrmn: 20 u.;

— ceMUHapcKue 3aHsaTus: 14 4.

TemaTnueckuii niax:

Tema 1. IHoOpMamoHHBIN TPOLIECCUHT U CTPATETUN BBKHUBAHMUA.

1. Konuenmus ctpecca: pacteHue u ero mectooouranue. Ilonarue ctumyna, curHaia u
cTpecca. buortnyeckne m abuoruueckue crpeccopsl. Ilepenaua curHana u ¢GopMHpoOBaHUE
¢duznonoruueckoro oreera. IlepBuyHbie U BTOPUUYHBIE MECCEHKEPHI.

2. Tpancaykuus curHaia v GoOpMHpPOBaHUE OTBETA Ha CTpecC. AKTHUBAIUS BTOPUYHBIX
MECCEH/KEPOB B CUTHAJIbHOM KACKaJIe.

3. TpaHcaykuMsi curHajga 4epe3 AEpEnpecCUur0 IKCIIPECCUM I'€HOB. benku penpeccopsl.
[Tocanka PHK-nonumepasbl u TpaHCKpUNLIKS reHa. Y OMKBUTHH-JIUTa3HbIH KOMILIEKC.

4. TpancmeMmOpaHHbIE M HE acCCOIMHPOBAHHbIE C MeMOpaHaMH PELENTOPHI.
DUTOrOPMOHBI M X PELENTOPBI: MEXAaHU3M IEpeadn CUTHAIA.



5. CucreMa BTOPUYHBIX U TIEPBUYHBIX MECCEH/KEPOB. AKTUBHBIE ()OPMBI KHUCIOPOIA U
okcun azota NO. CurHanbHbie MoJIeKy bl menTuaoB. [Tomnamunel. Cucrema hochOonHO3UTHIOB.
G-6enku. Monnsie kanansl. Kaneiuii. [Ipotenn kuna3Hast cuctema. miRNA

Tewma 2. buoxumusi abOHOTHIECKOTO CTpecca

1. Kucnopon. OKUCTUTENBHBIA CTpecC M akTHBHBIE (OpPMBI KHcIOpoaa. PenenTopsl
KHCJIOPOJIa ¥ aKTHUBALUSI BTOPUYHBIX MECCEH]IKEPOB.

2. Caert. CBeT Kak cTpeccop u Tpurrep. Penientopsl 1 MexaHu3M Nepeaadn CUrHajia.

3. Bona. Bognsriii neunur, ocMouThl. AanTaius K BOJHOMY CTPECCY.

4. MunepanbHblii geguuut. MexaHU3MBl ajanTaldl K MHHEPAJbHOMY JIe(UIUTY.
HacekomosiiHbIE pacTeHus.

5. Tsaxensle Mertamnbl. Penokc-akTuBHblE MeTaIbl. MeXaHM3MBbl AKKYMYJSILUU U
JIETOKCUKAIUU TSKEJbIX METAJIJIOB.

6. Kcenobuoruku. Kiacchl KCEHOOMOTHMKOB, OCHOBHBIE HMCTOYHHKH 3arps3HEHUS.
buoperpanamus u 6uotpanchopmaliiis KCeHOOMOTHKOB. buopemennanus.

Tema 3. buoxuMuueckre 0CHOBBI MEKBUIOBBIX B3aUMOIEHCTBUI

1. CoobiiecTBa M OMOXUMHYECKHE IPUHIUIBI (PYHKIIMOHUPOBAHUS SKOCHCTEM. ByKOBBIi
JIEC - MOJIEJIbHBIN 0OBEKT IKOJIOrMUYECKUX uccienoBanuil. OO0mas MUKOpU3Has ceTb. buoxumus
CUMOHMOTHUYECKHIX B3aMMOCHCTBUI B SKOCUCTEME.

2. buorutenku. bakrtepuanbHble MaThl W (OPMHPOBAHHE TIEPBBIX IKOCHUCTEM.
BiaumopeiicTBie BHYTpH OUOIIIEHKU. DOMEPKEHTHBIE CBOWCTBA OMOIIIICHOK. KBOpYM CEHCHHT.

3. BzaumopeiictBusi B pusochepe. bakrepmanbHOoe coobmiectBo B dmmiocdhepe u
pusocdepe. bakrepuansHoe coobmectBo B puzocdepe: PGPR. MuaynupoBannas cucreMHas
PE3UCTEHTHOCTb.

4. buoxumus B3aMMOACUCTBUIA: pacTeHHe — )XUBOTHOE. Kitacchl OMOXUMUYECKUX areHTOB
YYaCTBYIOIIMX BO B3aUMOJCUCTBUU MEXKAY KUBOTHBIMH M PaCTEHUSAMH. MyTyallu3zm MExXIy
pPacTeHUsIMU U XKMBOTHBIMU. ONBUIEHHE PACTEHUMN )KMBOTHBIMU. ATTPAKTAHThl KAK MUMUYECKUE
depomonsl. TpoifHON MyTyanu3M: MypaBbH — pacTeHUE — rpud

5. Annenonatust u apyrue GOpMbl MEKBHUIOBBIX B3aUMOJCUCTBUN. AJUIENONATUYECKUE
areHTsl. BzaumopeicTBus: rpud — 6akTepusi.

b1./1B.08.07.07 BuorexHoJiorus

ONeKTUBHAg TUCHHILINHA.

CemecTp 8, sx3ameH.

SI3BIK peanuzanuu — pyCCKUi.

OO61ast TpyA0€MKOCTh IUCHHUIUIHHBI cOcTaBiseT 3 3.€., 108 yacoB, U3 KOTOPBIX

— exrmd: 20 u.;

— CeMHMHAapCKue 3aHsATus: 14 4.

TemaTHyecKHUi MJIaH:

Tema 1. MonekynsipHast OMOJIOTHS KaK OCHOBa OMOTEXHOJIOTUH

CoBpeMeHHBIE TIPEJACTABICHUS O OHOTeXHOJOTHU. [Iporpammupyemslii XapakTep
MPU3HAKOB KUBBIX OpraHu3MoB. KauecTBeHHbIE U KOJMYECTBEHHbIE MPU3HAKH. MOHOTEHHbIE U
NOJIMTeHHble Tpu3Haku. ['enermueckue ¢akropbl. dakTopsl BHEmIHEH cpeapl. MyTareHes u
HCKYCCTBEHHBI OTOOp Kak OCHOBa OmoTexHojoruu. [IpeacraBieHue O T€HHON WHXKEHEPHH U
CHHTETHYECKOH OMOIOTHM.

Tema 2. Metoas! Beiienenus JJHK

Uctounukn g Beigenenus JIHK. OcHoBuble mnpuHOMIBL. OCHOBHBIE METOBI
Boiienenus JIHK, mx npeumymectBa u Hemoctarku. Otamnbl BblaeneHus JIHK. Tumosbie
Boiienenuss JIHK. TpeOGoBanust k ycnoBusiM B Jabopatopuu. HampaBneHus mcnosib30BaHUs
BeigencHHor JIHK. Breinenenne mnasmugaon JHK.

Tema 3. Metonr! Beineneaus PHK

Uctounuku mis Beimenenuss PHK. Muoroo6pasue tumoB monekyn PHK B kietke.
OcHoBHble npuHLUIBL. OcHOBHBIE MeTObI BhieneHuss PHK, ux nmpeuMyiiecTBa 1 HEJOCTaTKH.



Oransl Beiaenenns PHK. Tunossie Boienenuss PHK. TpeboBanus k yciaoBUsM B 1a00OpaTOPHH.
Hanpasnenus ucnosb3zoBanus BoiaeaeHnon PHK.

Tema 4. AHanM3 KOIMUYECTBA U KaU€CTBA HYKJIEMHOBBIX KUCJIOT

I'enb-anexTpodopes: arapo3HbIi, MOJUAKPUIAMUIHBIN, KamWUIApHBINA. [IpenmymecTBa u
HEIOCTaTKM  pa3IMYHBIX  METOJOB  renb-diekTpodope3a.  OueHuBaeMble  HapamMeTphbl
HYKJICMHOBBIX KHUCIOT. TpeOoBaHUs K KauyecTBY HYKJIEHHOBBIX KuCiIOT. AHanu3 JIHK. Ananus
PHK. Cnekrpodoromerpus. dmyopomerpus. THUIIOBbIE HPOTOKOJBI aHAIN3a KOJIUYECTBA U
KAaueCTBA HYKJIEMHOBBIX KUCIOT. [IpenmyiiecTBa 1 HEIOCTATKHU Pa3IMYHBIX METO/IOB.

Tewma 5. I[lonumepasHas LenHas peakuus

TpynHoctu paboThl ¢ MalbIMH KOJIMYECTBAMH HYKJIEHMHOBBIX KHCJIOT B OMOJIOTHYECKUX
00BbEeKTaxX W HEOOXOAMMOCTh MX aMIuMpuKanuu. [IpuHIMI MonMMepasHOM HEemHOH peakuuu
(ITLLP). OcHoBubie komnoneHThI [11[P. Temneparypusiii npoduns peakiuu. O6opyaoBaHUE IS
nposenenus [ILIP. TILIP ¢ ropsuum craprom. Pasnuussle tunel JAHK-nonumepas. IIpuHnmn
JNETeKIMU 1o KoHeyHou Touke. MynbrumiekcHas [1LP. Bnoxxennas (ruesmomas) IILIP. TILIP
JUIMHHBIX ~ (pparmenToB. Asutenb-cnenmduunas [ILP. IIlpumenenme [IL[P. IIpumeps
ucnojb3oBanus I11P.

Tema 6. [TogOop OAUTOHYKICOTHIHBIX MTPAMEPOB /IS MOJIUMEPA3HOI EMHON peaKIuu

leneBas ammnudukanusg y4yacTKOB TIE€HOMAa KaKk OCHOBa JUIsl  IOJIy4eHUs
PEKOMOMHAHTHBIX OMOTEXHOJIOIMYECKUX MPOAYKTOB. Vcnonb3oBaHue 6a3 1aHHBIX U TE€HOMHBIX
OpaysepoB. @opMmaT mpencraBienust AaHHbix o nocienoBatenbHocTH JITHK (FASTA). Drtambl
nogoopa mpaiimepos. [lomyuenue nocnenoBarensHocTd JJHK KOHKpEeTHOTO ydyacTka TeHOMA.
TpeGoBanus k mpaiiMepaMm. AHaNIU3 BO3MOXKHOCTU HECHEIM(PUUIECKOTO CBA3BIBAHUS MpaliMepoB
¢ momotpto anroputma BLAST. TlpoBepka TepMOAMHAMUYECKHAX CBOWCTB MpaiiMepoB in silico.
ITpoBepka paboTocnocobHOCTH MpariMepoB B peakiuu [T1IP.

Tema 7. KOnM4ecTBEHHBIM aHalIU3 AKTUBHOCTU TI'€HOB C IOMOUIBIO KOJIMYECTBEHHOU
MOJIMMEPAa3HOM LEMHON peaKun

[Ipunnun nerexuuum pesynbraToB I[P B peanmbHOM BpemeHu. KuHeTHKa HAKOIUIEHMS
npoaykta B peakuuu ITHP. DddextusHocts TILP. IToporossiit MeTon cpaBHeHHs IpaduKOB
nakorienus JIHK (Ct). ®nyopecuennus u ¢uyopodopsl. MHTEpKamupyromumue Kpacutead u
cneunduyHbie MeTonbl neTekiuu. OcoOeHHOCTH TeMmepaTypHoro npoduis peakuuu [P B
peansHoM BpemeHu. [Ipumenenue konudectBenHoi [1LP. Ouenka sxcnpeccuu reHoB. OOpatHas
Tpanckpunuusa. OcobeHHocTH noadopa npaiiMepos i I[P B peanbHOM BpeMeHHU ISl OLIEHKU
skcnipeccuu reHoB. Onpenenenue ddpdexrtusHoctu [IIP mo mocnenoBaTeabHBIM pa3daBICHUSIM
oOpasua. OTHOCUTENbHOE ONpE/IeTICHNEe YPOBHS MPEACTaBIEHHOCTH TPAHCKPUIITOB.

Tema 8. CexBenupoanue JTHK

AxTyanbHOCTb W nHpuMeHeHue  cekBeHupoBanus JIHK B OuoTexHomorum.
CexBenupoBanue no Conrepy (Meton oOpbiBa Lenu): npuHIUN Metona. CekBeHUpPOBaHHUE IO
CoHrepy: KJIacCMUECKHMI M COBPEMEHHBIN BapuaHThl. IIpoTokos cexBeHupoBanus 1no CaHrepy.
[IpenmyiiecTBa M HEIOCTATKN CEKBEHUPOBaHUs M0 CrHTEPY.

Tema 9. [IpumeHeHne CeKBEHUPOBAHUS IS Lieel OMOTEXHOIOTUN

[Ipumenenue cexkBeHupoBaHuss 1o CoaHrepy: HAGHTU(UKAIUS JIMYHOCTH, aHaIU3
MyTalui, uaeHTuUKaus MUKpoopranu3smoB no reny 16S pPHK. O6mee npencraBnenue o
CEKBEHUPOBAHMM IIOJIHBIX TE€HOMOB. [IpriMeHeHHe CEeKBEHHPOBAaHMS Ui T€HOTUIIHPOBAHUS
COPTOB pacTeHUil M IMOPOJ >KUBOTHBIX. AHAJIN3 I€HETUYECKOH BapHaOeNbHOCTH, JIeXkalled B
OCHOBE KOJINYECTBEHHBIX MPU3HAKOB.

Tema 10. KauecTBeHHBIN 1 KOJIMUYECTBEHHBINH aHATIN3 OEIKOB

MHuoroo6pa3ue Mosekyn OenkoB B kjeTke. OCHOBHBIE METONBI pabOTHI ¢ OemKamH.
Mertoab! BbiZeneHust OenkoB. MeTo/bl aHanM3a KOHIEHTpAalUu OEJKOB: CIEKTPO(OTOMETPHS,
bayopoMeTpus, KOJIOPUMETPUIECKHE METOMABI. IJIEKTpodope3 OETKOB B MOJHMAKPHIAMHUIHOM
rejie B IpUCYTCTBUH Aojaeiicynbdara Hatpus (SDS-PAGE).

Tewma 11. UMMyHOJIOTHUECKHE METOIBI aHAJTM3a OCITKOB



NmmyHonoruueckue Metonsl. MMmyHOpepMeHTHBIH aHanu3. MMMyHOOKpalImBaHHE.
[Tpotounas nurodyopumerpus. Becrepu-6s0t. UMMyHONpenunuanus.

b1./1B.08.07.08 BoJibmioii npakTuKyM ((pM3H0JIOTUSI pACTEHUH M OMOTEXHOJIOTHS)

DneKTUBHAs AUCHUILINHA.

Cemectp 5, 3auer, ceMecTp 6, SK3aMEH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas Tpy10eMKOCTh TUCHUIUTHHEI cocTaBisieT 11 3.e., 394 yacoB, U3 KOTOPBIX

— mabopaTtopHbie paboThl: 324 4.

TemaTruueckui nJian:

Tema 1. MeToapl KyJIbTUBHPOBAHUS PACTEHUH In Vivo | in Vitro.

1.1. Bsemenue. VYCTpOWCTBO  OHOTEXHOJOTHYECKOW  JTaOOpaTOpPHH, OCHOBHOE
o0opynoBaHue M UHCTPYMEHTHl. COCTaB NUTATENBHBIX CPel U OCHOBBI UX INPUTOTOBJICHHMSL.
[TonroroBka mocyabl, MarepuajioB M HMHCTPYMEHTOB K crepuwiuszanuu. [IpaBuia pabotbl B
JaMHUHApHOM OOKCe.

1.2. Meronp! cTepiiin3alii pacTUTEIbHOT0 MaTepraiia. TUIIbI CTEpUIIN3YIOIINX areHTOB,
MPUTOTOBJIICHHE CTEPUIIU3YIOIINX PACTBOPOB U MOJ00D YCIOBUH.

1.3 Unaykmus xamtycooOpaszoBanus. [logbop CTUMYISTOpPOB poCTa, MPHUTOTOBJICHHUE
nuTaTenbHbIX cpel. [locaaka cTepubHOrO PacTUTENBHOIO MaTepraia Ha MUTaTeNbHbIE CPEIbI.

1.4 KinonanesHOE€ MUKpPOpa3MHOXKEHUE pacTeHuid. [Ipurotosienue cpen, oTOop u mocaaka
9KCILJIAHTOB.

1.5 Mopdonoruueckasi XapaKTepUCTUKA TIIOJyYEHHBIX KYJIbTYp KIETOK W TKaHEH
pacteHuil. Mopdonoruueckoe OMUCaHUE IMOJYUYEHHBIX KyIbTyp in vitro. Onpenenenue
KHU3HECTIOCOOHOCTH.

1.6 OOnapyxeHue BuUpycHOM HHPeKIuU B pacTteHusx metogom IIIIP B peanbHOM
BpPEMEHU

Tema 2. V3yuenne GyHKIIMOHAIBHOTO COCTOSIHUSL PACTEHUH.

2.1 Metoasl onpeseneHus coaepxaHus OeIKoB

2.2 Metoapl onpeaeneHus CoAEpKaHUs peIyLUPYIOIIHX CaXapoB

2.3 Metoapl onpeaeneHus coaepkaHus GOTOCUHTETUYECKUX TUTMEHTOB

2.4 MeTtoap! BbIIEIECHUSI XJIOPOIIACTOB

2.5 Metoas! onpeseneHust GOTOBOCCTAHOBUTEIBHON aKTUBHOCTH XJIOPOILIACTOB

2.6 MeTozb! OIpeiesieHus] aKTUBHOCTU (hepMEHTOB

Tewma 3. U3yuenue sxkcripeccuu reHOB paCTCHUIM.

3.1 Pabora B NSBI. Bri6op 11€1€BbIX T€HOB.

3.2 TloxGop mpaiiMepoB AJIs 11ETIEBOTO T'eHa

3.3 Onrumusanus ycinosuil nposenenus [P peaknun

3.4 Beinenenne JIHK pactenuii

3.5 Brinenenne PHK pactennii.

3.6 OreHKa ypOBHSI SKCIIPECCUU LETEBBIX TeHOB MeTo1oM [I1IP B peanbHOM BpemMeHH

Tema 4. Ouenka ycTOWYMBOCTH pacTeHul K pakTopam HEOIAaronpUsaTHON Cpebl.

4.1 [InannpoBaHuE HKCIIEPUMEHTA

4.2 TlocTaHOBKa SKCIIEPUMEHTA IO KYJbTUBUPOBAHHUIO PACTEHMH B ONTHUMAIBHBIX H
HEOJIaronpusATHBIX YCIOBUAX (3aCOJICHHE, 3aCyXa U Jp.)

4.3 HaGmoieHus 3a X010M 3KcriepuMenTa. [lonnepkanue 3KCepruMEeHTAIBHBIX YCIOBH
KYJIbTUBHPOBAHUS pacTCHUI.

4.4 TIpywxu3HEHHOE CHATHE MTapaMeTPOB PAaCTeHUH U (PUKCHPOBAaHUE PACTEHUI.

4.5 AHanu3 poCTOBBIX IAPAMETPOB.

4.6 Onpenenenue coaepkanus (HOTOCHHTETHUECKUX TUTMEHTOB.

4.7 Ouenka (U3HOIOTUYECKOTO COCTOSHHUS (DOTOCHMHTETHYECKOTO ammapara pacTeHHI
METO/IOM MEePEMEHHON (hITyOpeCLIeHITNH.



4.8 Metoabl OINpENeNIeHNs]  aKTUBHOCTHU AHTUOKCHJIAHTHBIX  ()EpMEHTOB
(cynepokcuaaucMmyTasa, KaTajiasa, Iepokcuaasa).

4.9 Metoapl onpeaeneHus CoAEpKaHUs IPOJIMHA

4.10 Metonpl onpeieieHusi HHTEHCUBHOCTU MEPEKUCHOTO OKUCIICHUS JIUITHIOB.

Tema 5. Onpezenennie ypoBHSI BTOPUUHBIX META0OIUTOB PACTEHUIN.

5.1 Metoap! onpenesieHus: COAEpKaHUs aHTOLIMAaHOB

5.2 Metobl onpeieNieHus CoAep aHus (IaBOHOHUIOB

5.3 Metoap! onpeiesieHus: COACPKaHUs CAlIOHMHOB

5.4 MeTtoap! onpeneneHust coepKaHust (PUTOIKIUCTEPOUIOB

Tema 6. Mukpobuonoruueckas mnaboparopus. IlpaBuma paboTsl B Jaboparopuu.
Crepunuzanus u 1e3uHpEKIus.

Tema 7. MeToibl KybTUBUPOBAHUSI MUKPOOPTaHU3MOB.

7.1. CocraBnenue cpen sl KyJIbTHBHPOBAaHUS MHKpoOopraHu3moB. Kiaccubpukarmm
MUTATENbHBIX CPE/I.

7.2 TloceB MUKpO(hIOPHI BO3IyXa, BOJBI, MOYBHL. [lody4eHne HAKOMUTEIBHBIX KYIbTYP.

7.3 Konn4yecTBeHHBIN y4eT MUKPOOPTaHU3MOB. BblieneHue YucThiX KyIbTYp.

Tema 8. M3yuenne mopdonaoruu U GU3UOIOTHA MUKPOOPTaHU3MOB

8.1 Mukpockonus. [Ipurotopnenue npenaparoB U OKpalIMBaHHE MUKPOOHBIX KJIETOK

8.2 Nnentudukamnusi MUKPOOPTraHU3MOB W3 TPUPOTHBIX COOOIIECTB O€3 BBIJICICHUS B
YHCTHIE KYIbTYPHI.

8.3 XpaHeHre MUKPOOPIaHU3MOB.

Tema 9. Hcnonb3oBaHWe KOMIBIOTEPHBIX MporpamMMm s OOpaOOTKH MOMYyYEHHBIX
pe3yJbTaToB.

9.1 BHeceHne TaHHBIX M X TIepBUYHas oOpaboTka B mporpamme Microsoft Excel.

9.2 Cratuctuueckas o0pabOTKa JaHHBIX.

9.3 Iloctpoenue rpadukos B mporpammax Microsoft Excel, SigmaPlot.

®OTA.01 ’Ku3ub B nouBe

daxynpTaTUBHAS AUCLUIIINHA.

Cemectp 1, 3auer.

SI3BIK peanuzanuu — pyCcCKuu.

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI cocTaBisieT 1 3.e., 36 9acoB, U3 KOTOPBIX

— nexnuu: 18 u.;

TemaTnuyeckuii niax:

Tema 1. OcoGeHHOCTH MOYBBI KaK Cpe/ibl OOMTaHUS JAJIS )KUBBIX OPraHU3MOB. AJlalTalluu
0ecro3BOHOYHBIX K JKM3HMU B mouBe. Metoasl cOopa M XpaHEHUs MpeACTaBUTEIEH pa3IMYHBIX
IpyMI NOYBEHHOH (ayHBbI.

Tema 2. Dkonoruueckast KjacCu(pUKalys MOYBEHHBIX OpraHu3MoB. ['pulbl, UX 3HaUeHUE
B JKM3HM NOYBHL. [l0YBEeHHbIE KUBOTHBIE, UX pa3MepHble U Tpoduueckue rpymmsl. Hanogayha:
OCHOBHbIE TPEJCTABUTENN U UX POJb B MouBe. MukpodayHa: OCHOBHBIE TPYIIIBI U UX POJIb B
noyBe. Me3o- u MakpodayHa; poib KpPYNHBIX TOYBEHHBIX JKMBOTHBIX B Ipolieccax
o4YB0OOpa30BaHUS.

Tema 3. UHTpOayKIIMS M aKKIMMATH3AIMsI TOYBEHHBIX 0€CIO3BOHOYHBIX. OCOOEHHOCTH
MOYBEHHOH (ayHbl arpouieHo3oB. [louBeHHas (ayHa ypOalieHO30B U pallOHOB MHTEHCHUBHOTO
IIPOMBIIIJIEHHOT'O OCBOEHUS.

Tema 4. Benenue KynbTyp NMOUBEHHBIX O€CHO3BOHOYHBIX. VcCIoOb30BaHKE MOYBEHHOMN
(bayHbI 17151 TepepabOTKU OPraHMUECKUX OTXOJI0B U BOCCTAHOBIJICHUS TUIOIOPOIUS TTOYUB.

®OT/1.02 U30panHblie ri1aBbl OHOXHUMHUH

@dakynbTaTUBHASA TUCLUILIMHA.
Cewmectp 5, 3ader.
S3BIK peanuzanuu — pyCCKuu.



OO01mmas TpyA10eMKOCTh TUCIUIUTHHBI cOCTaBisieT 1 3.e., 36 4acoB, U3 KOTOPBIX

— nexuu: 10 9.;

— CeMUHapcKue 3ausaTust: 12 u.

TemaTnuyeckuil mIax:

Tema 1. Cunre3 nunuuoB. CTpoeHHE UM HOMEHKJIATypa JIMIMIOB, UX OHMOJIOTHYECKUE
¢byukun. CoiictBa munuaoB. [IyTi cuHTe3a TUNNA0B B KIETKaX.

Tema 2. buonornueckue memOpanbl. CTpoeHne OMIOTHYEeCKUX MeMOpaH M uX (yHKIIUH,
pPOJIb NJISl JKU3HENEATENbHOCTH KiIeTKH. Jlumuael MmemOpaHn. Accumerpusi memOpan. Kanambl,
HOpPBI, IEPEHOCUNKH, PELIETITOPBI U H30UpaTeIbHas IPOHUIIAEMOCTh OMOJIOTHYECKUX MEMOpaH.

Tpancnopt BemecTB uepe3 memOpanbl. Ocobennoctu pynkimonupoBanust Ca-ATPa3ebl.
Ocobennoctu ¢ynkuuonnpoBanus Na,K-ATPa3el. JIumocoMbl Kak MOAETh OHOIOTHYECKHX
MeMOpaH.

Tema 3. OOMEH mypHHOBBIX M NUPUMMJIMHOBBIX OCHOBaHMM. I'maponus
NONMHYKJIeOTHI0B. Karabonusm mNypHHOBBIX HYKIEOoTHJ0B. KaTabonu3M NUPUMHANHOBBIX
HyKJ1€oTH10B. CHHTE3 MypHHOBBIX M NUPHUMUIUHOBBIX HYKJIEOTHIOB de novo. Perymsmus
CUHTE3a HYKJICOTHU IOB. 3a00JIeBaHus, CBSI3aHHBIE C HApYyIIEHHEM 0OOMEeHa a30TUCThIX OCHOBAaHUH.

Tema 4. BuramuHbl U BUTAMUHONIOI0O0HBIE BemiecTBa. Knaccudukaius, HOMEHKIATypa,
CTPYKTypa, CBOWCTBA, pacHpoCTpaHEHUE B Mpupojae. buonmormyeckas poib (BUTAMHHBI Kak
KO(aKTOpsl KIHOYEBHIX (hepMeHTOB). Butamuusl rpynmsl A, rpynmsl [, rpynmer E, rpynmsr K.
Buramun F. Butamunsl rpynnel B. ®@onueBas kucnora. Butamun C. IlapaamunoOeH3oiHas
kuciiora. Butamun PP. buorun. 3aboieBaHusi, CBSI3aHHBIE C HEIOCTATKOM U H30LITOYHEIM
COJIepKaHUEM BUTAMUHOB.

®T/1.03 3amuTa 1eKOPATUBHBIX PAaCcTeHUIt

@dakynbTaTUBHASA JUCLUILIMHA.

Cemectp 5, 3a4er.

SI3BIK peanuzanuu — pyCcCKuu.

OO6m1ast Tpy10€MKOCTh TUCIHUIUIMHBI COCTaBISIET 1 3.€., 36 4acoB, U3 KOTOPBIX

— nexiuu: 10 9.

— CEMUHAPCKUE 3aHATHUS: 4 d.

TemMaTH4eCKHH MJIAH:

Tema 1: Bregenue. KomriekcHas 3amurta pacrenuil. OOImue MOHSTHS, ONPEIETICHHUS,
TepMuHbl. OCOOEHHOCTH 3alIUTHl PACTCHHH B JEKOPATUBHBIX HACAKICHUSX. DKOJIOTHUECKHUU
MOJXOJI: BIMSIHUE (PAKTOPOB OKpYXKarouiei cpebl Ha 3 PEeKTUBHOCTD 3aLUTHI PACTEHUH.

Tema 2: O6mue cBeaeHus o Oozne3Hsx pacteHuil: Ilonatue o Oone3HAX pacTeHHH U
natoyiorudeckoM  mporecce.  dakTopbl,  BBIBBIBAIONIME  MATOJIOTMYECKHH  MPOIECC:
HKOJIOTMUYECKHE, a0MOTUYECKHe (PKCTpeMallbHas TeMIiepaTypa, CBOWCTBA IMOYBBI, 3arpsi3HEHUE
atMocdepsl, 1p.), OuoTmyeckue (rpuObl, OaKTEpUH, BUPYCHl, MHUKOIUIA3MbI, HACEKOMBIC,
pacTeHUs-TIapa3uThl, [p.), aHTponoreHHble. (OCOOEHHOCTH UW3Y4YeHHUS (UTOMATONIOTUN
MPUMEHUTEIBHO K JaHAmapTHOMY au3aitHy. OCHOBHBIC TPYIIIBI OOJIE3HEH JIEKOPATHBHBIX
pacTeHui

Tema 3: I'prOHble HUH(EKINN paCTEeHUIA.

I'pubHble wuH(DEKIMM NHUCTHEB, IUIONOB, CEMSH, BCXOJOB. [pubHble WHGDEKINH,
BBI3bIBAIOIINE THUJIb JPEBECUHBI, KOPHEH JepeBbeB. DKOJOTMYECKUE OCOOEHHOCTH OOPHOBI C
rpUOHBIMU WHOEKIUSIMH U TPATUIIUOHHBIE MEPBI 3aIUTHI.

Tema 4: OCHOBBI CETLCKOXO03SICTBEHHON YHTOMOJIOTHH.

OCHOBHBIE TpPYIIBl HACEKOMBIX, MPUHOCAIIUX BpEJ JEKOPATUBHBIM PACTCHHUSIM U
HAaHOCUMBIE HWMH TOBpeXKACHHS. JKU3HEHHBIE IMKIBI HACEKOMBIX M CKPBITAas OIACHOCTb.
Hacexomble Bpenutenu IUCThEB, MOOETOB, KOPHEW, CTBOJOB. YCTOWYMBOCTH PACTEHUH K
MOBPEKICHUSAM HACEKOMBIMU.

Tema 5: Cpencra 3a1UThl paCTEHUH.



CoBpeMeHHbIE BO3MOXKHOCTH 3alllUTHl PACTEHUH: arpOTEeXHHYECKHE, XHMHUYECKHUE,
Ouonoruueckue, (GU3NYECKUE METOAbl OOpbObl C OOJIE3HSIMH, BPEIUTEISIMH, COPHSIKAMHU.
[Mectunuapl, ux Kiaccudukamusi, OCOOCHHOCTH TPUMEHEHUs, 3(P(HEKTUBHOCTH JIEHCTBHAL.
['ocynapcTBEeHHBINM KaTaJor MECTULMIOB U arpOXMMHUKATOB, PA3pPEIIEHHBIX K MPUMEHEHHUIO Ha
tepputopun Poccuiickoit @enepannu. TexHuka Oe30macHOCTH HpU paboTe € MECTHUIMIAMH.
OKOJIOrMYecKUi OIX0/1 B UCIIOJIb30BAaHUM Pa3InYHbIX METO10B 00pbObI. Can 0e3 XuMuu.

®T/1.04 Tpodoorus

QPakynbTaTUBHASA JUCLUILINHA.

Cemectp 7, 3a4er.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmast Tpy10eMKOCTh TUCIUTUTHHBI COCTABISET 2 3.€., /2 4aca, U3 KOTOPhIX

— nexiuu: 20 4.;

— CEMUHAPCKUE 3aHATUs: 4 4.

TemaTn4yeckui niian:

Tema 1. Tpocdomoruss - HOBas MeXAMCUMIUIMHApHAs Hayka. Vcropus Tpodoioruu.
buocdepa kak Tponochepa. Mecto Tpodonoruu B monyasIuOHHON (PU3NOIOTUN U

¢buznonornueckoit sBomonun. Tumel mutanust. CTpykTypa Tpodudeckux memneil. Mecto B
TpouuecKkoil menu — Kak HeoOXOAMMOE yCIOBHE MPOLIBETAHUS BU/IA.

Tema 2. CymHOCTb NUILEBAPEHHUS: MMUIIEBAPEHNUE U €r0 3HaYEHHE, TUIIbI MUIIEBAPEHUSI.
BHeksieTrouHoe OUCTaHTHOE MuUIIeBapeHue. BHyTpukieTouHoe mnuineBapeHue. MemOpaHHOe
NUIIeBapeHue. CumOuoHTHOE IIUILEBAPEHUE. AyTonuTtnueckoe IIUILEBAPEHUE.
B3anmooTHOIIeHHE pa3NIuYHbIX THIIOB MUILEBApeHUs Tpu dk30Tpodun. KoHBeliepHbIl MPUHIUI
OpraHu3alUy MUILEBAPEHMUS.

Tema 3. IlumeBapurenvHbie (YHKUMM MOUIIEBAPUTENBHOTO Tpakta. Cekpenus
MUIIEBApUTENbHBIX Kese3. MoTopHas (yHKIUS NHIIEBApUTENILHOTO TpakTa. BcacbiBaHue.
Mertobl U3ydeHus MUIEBApUTENbHBIX (PYHKIMHA. Perynsaius numeBapuTeabHbIX )yHKIUH.

Tema 4. Dx30Tpohus y OpraHu3MOB C pa3BUTON aIMMEHTAapHON CHCTEMOIA.

[InmeBapenue B nonoctu pra u riotanue. CocTas CIIOHBI, XapaKTEPUCTHKA aKTHBHBIX
BEIIECTB CIIOHBI. MexaHu3M 00pa3oBaHus CIIOHBL. Perymsiuus caonootaenenus. [ noranue.

IMumeBapenue B xenyake. CekperopHas ¢yHkuus xenyaka. CoctaB M CBOWCTBa
KEIyA0YHOro coka. MoTopHast pyHKIMs xenynka. GepMeHThI KeyI0YHOT0 COKa, PeryJsuus
uxX oOpazoBaHMs W BblleNeHUs. DYHKIUU COJNSHOW KHCIOTHI, MexaHu3Mm cekpeuun HCL
Kenynounas cnusp, ee poiab B POPMUPOBAHUH 3aLIUTHOrO Oapbepa. Perymsmus xemyno4Horo
nunieBapeHus. @aspl  KEIyLOYHOIO MUIICBApEHUs. BiusHWE NMILEBBIX pPEXUMOB Ha
KETYIOUHYI cekpeuuto. OYHKIMOHAIBHAs aJanTalus KEeNyJAO4YHbIX kene3. HepsHas
pEryJsliAs KEIyJOYHOrO MUILEBApEHUs. Poib LEHTpanbHBIX HEMPONENTHIOB B PETYISALUU U
napakpuHHas peryisuus. JBuratenbHas JesiTebHOCTD JKeTyAKa 1 MEXaHU3MBbI €€ PEeryJIsLuu.

[InmeBapenne B aABeHaauatuHepcTHOM kumke. CocraB M CBOMCTBA  CEKpeTa
MOJDKENTYI0YHON Kene3bl. MexaHu3M oOpa3oBaHHMsl MAaHKPEAaTHYeCKoro coka. Ajanranus
MOJKEITYIOYHOM KeJle3bl K XapakTepy NUTaHMsA. BiMsHHE NMUIIEBBIX PEXUMOB Ha CEKPELHIO
MOJKETYIOYHOM JKene3bl, Peryndius maHkpeaTudecKod cekpenuu. B3auMocBs3b BHEIIHE- U
BHYTPUCEKPETOPHON JEATEIBHOCTH IOMKEIYAOYHOW kene3bl. HepBHas M rymopanbHas
perynsuus.

Pone meuenm B numeBapeHuu, ¢yHkuuum nedeHu. JKemueoOpasoBaTenbHas U
KemyeBblaenuTenbHas (QyHkuuu. Merabonandeckue M HeMeTabonuyeckue (QYHKIMM TEYEHHU.
CocTaB ne4eHOYHON U My3bIpHOHN kemuu. Cekpenust )KeTYHbIX KUCIOT. L{upKymsanus sKemuHbIX
kucnoT. JKemynble nurMeHThl. XojectepuH. Perymsuus sxemueoOpazoBanus. HepsHas u
TyMOpaJIbHas peryJsiusl.

[umeBapenre B TOHKOW KuIlke. DYHKIIMU TOHKOTO KHIIEYHHKA. COCTaB KHUILIEYHOTO
coka. Perynsmnus cekpenuu KMILIEYHOrO COKa. BiMsiHME MECTHBIX MEXAHUYECKUX U XMMHYECKHUX
pazmpaxuteneil. MemOpaHHOE THINEBapeHWE U BcachiBaHWe. Perymsmuss MeMOpaHHOTO



nuineBapeHus. BcacbiBaHnue yrieBosoB, OenkoB, xHpoB. Perymsuus BcacsiBanusi. deHomeH
TOMEOCTATUPOBAHMSI SHTEPAIIbHOM cpezbl. CIu3b TOHKOTO KUIIEYHUKA, €€ POJIb B IMILEBAPCHUH.
OU3NKO-XUMHUYECKUE CBOWCTBA CITH3H, €€ (DYHKIUH.

OyHkuMM ToJNCTOM KUIIKM. Cekpenus TOJCTOrO KHIIEYHHKA M €€  Peryisalus.
Oco0eHHOCTH, BCACKIBAHUS B TOJCTON KHIIKE U €€ POJIb B PETYJISAIMHA roMeocTa3a. Mukpodiopa
TOJICTOT'O KUIIIEYHUKA U €€ POJIb. MOTOpHAs aKTUBHOCTB TOJICTOTO KUIIEYHHUKA U €€ PEryJIaus

Tema 5. HenmmeBaputenbHble (YHKUUU MUIIEBAPUTEIBHOTO TPAKTa. DKCKPETOpHAs
JEATEIIBHOCTh ULICBAPUTEIBHOIO TPAKTA. Y4YacTHE IUIIEBAPUTENBHOIO TpakTa B BOJHO-
COJIEBOM OOMeHe. DOHAPOKPUHHAS (QYHKIHS MHUIICBAPUTEIILHOTO TpakTta. WHKpenus
NUILEBAPUTEIIbHBIMU JKejle3aMU (pepMeHTOB. IMMyHHas cucTeMa NUIEeBapUTEIbHOTO TPAKTA.

Tema 6. IInmeBapenue 1 0OMeH BelecTB U 3Hepruu. lIpeBpaiienne BeniecTB U SHEPTUH
IUILY B OpraHu3Me. DHepreTHYecKuid, BOJHO-COJIEBOM, KUCIOTHO-IIEIOYHOM OanaHc opraHusma.
OcHOBHOII 00MEH, NHIIEBOW CTaTyC, MHJEKC Macchl Tena, Kod(pQUIHMEHT (U3ndecKoi
AKTUBHOCTH.

Tema 7. OcHoBbl 06mel Hyrpunmonoruu. HyTpueHTh M UX COOTHOIIEHUE, OMACHOCTH
HEXBAaTKU WIM INepen30bITKa. DCCeHIMaNbHbIE MUIIEBbIE BEIIECTBA, OMOJOTUYECKU AKTHBHBIE
BELIECTBA, BUTAMUHBI 1 BUTAMUHOIIOA00HBIE BellecTBa U np. be3onacHocTs nutanus,

KCEHOOMOTHUKH, MHILEBbIEe TOKCUKOMH(EKINH, ajuiepreHbl. PU3nosornyeckue acrneKThl
B3aMMOJICHCTBYS MUTATENbHBIX BELLIECTB U UX BIMSHHUE HA OPTaHU3M.

Tema 8. OcHoBbl aueronoruu. llutanue uenoBeka dvepe3 NpU3MY €ro HBOJIOLHH,
O0COOEHHOCTH NHILEBAPEHUS YEJIOBEKA B CPABHEHUHU C )KMBOTHBIMH U B 3aBUCUMOCTU OT CPEJIbI
obutanusa. CUCTEMBI U TEOPUH MUTAHUA, pa3dupacM MUQBI, TUIFOCHI U MUHYCHI C TOUKH 3PEHUS
¢uznonorun  (Teopuss cOANAHCHPOBAHHOIO MUTAHMS, TEOpUS  aJEKBAaTHOIO IUTaHUS,
BEreTapuaHCTBO, BEraHCTBO, JAKTOBETE€TAPUAHCTBO, CHIPOEICHME, PEAYLUPOBAHHOE MHUTAHUE,
JUINTEIbHOE U MEPUOJUYECKOe TroojaHue, paszaenbHoe nutanue, [111). Bapuantsl, npuuuHsl u
MOCJIECTBHSI HapyIIEHUH (OTKJIOHEHUI) B MTUTaHUM.

Tema 9. JluckyccroHHBIE BONPOCHI COBpeMEHHON Tpodosaorui. CHMOMOHTHI U Mapa3uThl
4eJI0OBEKa M UX BIUSHUE HA MUTAaHUE. bruosorndyeckue puTMbl U pekuM nuraHusd. EcrecTBeHHas
Y MCKYCCTBEHHAsI IETOKCUKALIAs OPTaHU3Ma.

®OT/1.05 UnocTpaHHbBIii A3BIK (IIPOEKT)

®daxynpTaTUBHAS AUCLUUIUIMHA.

Cemectp 1, 2, 3auer.

SI3BIK peanuzanuu — pyCCKUi.

OO6mas TpyA0eMKOCTh TUCHHUIUIHHBI COCTaBiseT 4 3.e., 144 yaca, U3 KOTOPBIX

— mpakTHuecKue 3ansaTus: 118 u.

TemaTuueckui nJan:

1 cemecmp. A u moti 06pas sxncusnu.

Tema 1. Mos cembs. CemeiiHble Tpagunuu U oOpa3 xku3HHU. Tumel cemeir. IIpoOraembl
OTILIOB M JeTeil: Kak npeojosieTs HenmoHuMmaHue. [Ipobiema crapeHus] HaceleHUs] U CHHXKEHUS
poxnaemoctd. Oco3HaHHBI OTKa3 OT UAEH 3aBOJUTh B ceMmbe JeTel (wainadpu):
3aKOHOMEPHOCTH UM 3rou3m? [IpoGnemsl neMorpaduu B pa3HbIX CTpaHaxX M KaK MX MBITAIOTCS
pelars.

I'pammaruka: Yactu peun. CTpykTypa npennoxeHus. BolpocuTenbHble TPenIoKeHMs .
['naron to be\to have.

Tema 2. Mot noM. YcnoBus xu3zanu. Moit ropoa. KomdopTHas ropoackast cpena. Kakoi
ropoJi, MO BallleMy MHEHHIO, MOKHO Ha3BaTh JIydluM B mupe. Kakoit ropo Bel ObI TOCETUIIH B
nepByro odepens. [IpobGiaemMbl coBpeMeHHOTO ropoja. BrusHue ypOaHM3anid Ha SKOCHCTEMBI
3emin. [IpoexT ropona Gyaymiero. JKusHb B ropofie Vs JKU3Hb B CEITLCKOW MECTHOCTH.

I'pammaruka: Bpemena Present Simple, Present Continuous.

Tema 3. CBoOomHoe Bpems. PaspieueHus. DKcTpemanbHBIE BHIBI criopra. Mou
yBiedyeHus. bamanc cBoOomgHOro m padbouero/y4eOHOro BpeMEHH. YMEHHE TUIAHHPOBATH CBOE



Bpemsi, camoopranuzaius (Time management). Jlyis 4ero 4enoBeKy HYKHO X000H. 3 cambIx
CTpaHHBIX X000u. X000H, KOTOPOE MPEBPaTUIIOCH B OM3HEC/IpodhecCro/IpU3BaHHE.

I'pammaruka: O6oport there is / there are. IIpaBuibHbIC / HENPAaBUIBHBIC TJIATOJIBI.

Tema 4: Epma. 3nmopoBoe mnutaHue. 370pOBbIA 3aBTpak: 4yTO 3T0? TpaaullMOHHBIN
anrnuiickuii 3aBTpak. Fish and chips. Kyxuu naponoB mupa. Tpaauuuu pycckoil HallmoOHaIbHOM
KyXHHU: JOJDKHBI JIM Mbl UX MOJAJEPKUBAaTh M MOYeMy. TpaJullud CEMEWHOTO 3acTOJIbs.
Paznuunbie Buapl mpoaykToB. CrocoObl MPUTOTOBIEHHS MUIIM. Pacckakl penent TBOETO
mobumoro omona. [Toxon B kade/pectopan. Ena Ha BeiHOC. DacT dya: CEKpeThl MOMYISIPHOCTH.
[IuieBkie amiepruu.

I'pammaruka: Past Simple, Past Continuous.

2 cemecmp. A u moii 06pa3z dncusnu.

Tewma 1: IToxynku. Jlenpru, punancel. Kapsepa. JInuneie qoctmwxkenus. Mctopuu ycnexa.
ObpazoBanne — pgopora JumHOK B ku3Hb (mpuHmmn Lifelong learning). I[Ipuobperenue
COBpEMEHHBIX HaBBIKOB U yMeHui (soft and hard skills).

I'pammaruka: Bpems Future Simple. Ctpykrypa be going. [Ipunarounsie mpemioxeHus
YCIIOBUS U BPEMEHHU.

Tema 2: Hayka m texnomormu. LlmudpoBas tpanchopmanms oOmectBa. MHTEpHET.
Wnrepuer-obmenue. Ludposoii cnex u counanbubie cetd. L{udposas 6e30macHOCTh U TUTHEHA.
KubepOymmuar u kubeprpectynHocts. LndpoBoii netokc.

I'pammaTuka: HeompeneneHHble MecTOMMEHHS Some, any, N0 U HMX IPOU3BOJHBIE.
CreneHu cpaBHEHUS MPHJIAraTeNIbHBIX.

Tema 3: IlyremectBus. [louemy moau ar00sT myTenecTBoBaTh. Bunbl Tpancnopra. Bam
yIAQ4YHBIA OMBIT MyTEMIeCTBUSA. TpPYyIHOCTH, C KOTOPBIMH JIIOJU CTAJKHBAIOTCA BO BpeMs
nyTeniecTBus. MecTo WM CTpaHa, KOTOPYIO Bbl Obl XOTENM MOCETUTh B IMEPBYIO OYEPE[b.
Crioco0bl OpraHM3anuy MyTeMeCTBUN ISl CTYIEHTOB. DKO-TYPHU3M.

I'pammaruka: MopaanbHble r1aroisl (6a3oBble MOHATHS U CITydaH YIIOTpeOIeHMs).

Tema 4: CniopT u 370p0oBbIi 00pa3 »ku3HU. MUQBI U TpaBaa o 310pOBOM 00pasze KU3HU U
310pOBOM NuTaHUU. BererapuanctBo: 3a u nmpoTuB. Co31aHue eabl MPH IOMOIIY COBPEMEHHBIX
Ouonoruueckux TexHosjoruil. CHUKEHHME MHUIIEBBIX OTX0A0B. IIpobnema mnepeHaceneHus
IUTAaHETHl M YTPO3bI T0JI0/1a AJIs HaceleHus 3eMid. [IpomoKUTenbHOCTh KU3HH COBPEMEHHOTO
yesioBeka: Oy/eM JIu Mbl )kUTh BeuHO? CaMble onacHble 00JIe3HU B UCTOPHUH yeroBeuecTB U X XI
BeKa. MOXKET JIU YeI0BEK KOJIOHU3UPOBATH KOCMOC: BOIPOCHI ACTPOMEIUIIUHBI.

I'pammaTuka: MHUHUTHB.

DT/.06 Ilorpy:xeHne B YHUBEPCUTETCKYIO Cpeay

®daxynpTaTUBHAS AUCLUUIUIMHA.

Cemectp 1, 3auer.

S3BIK peanu3anum — pyCcCKUi.

OO1m1ast TpPyA0€MKOCTh IUCIUILTUHBI COCTaBIsAET 1 3.€., 36 4acoB, U3 KOTOPBIX

— MpaKTHYecKue 3ausTus: 18 4.

TemaTnyeckuil njan:

Tema 1. «Oco3nannoe oOpazoBaHue: 4yeMy yunuThbes B 21 Beke?”

bnok marepuanoB mo teme co3ziaH s GOPMHUPOBAHUS Y CTYACHTOB IPEICTABICHUS O
MPUHIIMIIAX COBPEMEHHOIO0 00pa30BaHUs W BaXXHOCTH CYOBEKTHOM MO3ULMU B IpoLecce
00y4YeHHsI B YHUBEPCUTETE.

Marepuansl:

- Becena ¢ pexropom o mpuHIMnax oopazoBanus B TT'Y

- [IpakTuyeckoe 3aHsTHE C THIOTOPCKOM Clly:k00ii Ha Temy —5 B yHUBepcurerel

Tema 2. Kapra o6pa3oBarenbHbIX pecypcoB TT'Y

Kommiiekc BcTped M MaTepualioB HalpaBieH Ha WH(POPMHPOBAHUE CTYIEHTOB 00
oOpa3oBatenbHbIX pecypcax TI'Y ¥ HaBUTHPOBAHUH 10 HUM.

MeponpusTus 1 MaTepHaibl B PAMKax TEMBI:



— IlpakTnueckoe 3anarue «dem MHe nose3Ha kapta pecypco TI'Y ?»;

— IlpakTnueckoe 3anaTHe «OpraHuzanvs HAyYHO-HCCIIEJOBATEIbCKON AEATENBHOCTH B
TTVY»;

—  Ilpaktnueckoe  3amstue  «Bo3moxknoctn  crymenta TI'Y B cdepe
IPEIIPUHUMATEILCTBAY;

— [IpakTtrueckoe 3ansTHe «CoIManbHO-00IIECTBEHHAS AeATeIbHOCTh B TI'Y Kak BayKHBII
00pa30BaTebHBIN pecypey;

— Ilpaktuueckoe 3anatue —UTOo nenate B yHHBeEpcuTeTe A Oyayliei kapbepsil ot
LIEHTPa YHUBEPCAIbHBIX KOMIIETEHIIHII;

— Bupeomatepuanst ot LleHTpa coBMecTHBIX 00pa3oBaTeNbHBIX IMPOTPAMM
«MexyHapoaHble 00pa30BaTeIbHbIE BO3MOXXHOCTH JUIS CTYACHTOBY;

— Jlnarnoctuka npoQecCUOHANIbHBIX TUIIOB JIUYHOCTH.

Tema 3. PaGoTa B 3JIeKTpOHHOM cpejie

Kommiekc BcTped M martepuanoB, MO pe3yibTaTaM IMPOXOXKACHUS KOTOPBIX CTYAECHT
Hay4yuTCsl paboTaTh C 3JEKTPOHHBIMU pecypcamu TI'Y.

MeponpusTus 1 Matepuasbl B paMKaxX TEMBbI:

— Ilpaktuueckoe 3ansatTue «MHCTpYMEHTHI U TpaBwiIa 3PPEKTHBHOTO TUCTAHIIHOHHOTO
0o0y4eHus»;

— JlnynbIil KAOMHET CTYACHTA;

— Omnnaiin kype «OcHoBbl paboTsl B MOODLEY;

— Bugeomarepuanst Hb TI'Y  «B03MOXHOCTM  HCHOJIB30BAHUS  DJIEKTPOHHOMU
OMOTMOTEYHON CUCTEMBIY.

Tema 4. Ucropus u xynerypa TT'Y

B pamkax 1aHHOW TE€MBbI CTYIE€HTBI 3HAKOMSATCS ¢ UCTOpUEN U KynbTypoi TT'Y.

Marepuainsl B paMKax TEMBI:

— Buneomarepuaiibsl OT 3KCKypCHOHHO-IIPOCBETUTENBCKOrO LieHTpa TT'Y;

— Buneomarepuainsl «KynbTypa KOMMYHUKAIIUU B YHUBEPCUTETEY.

®TA.07 OcHOBBI BOEHHOI MOATOTOBKH

®daxynpTaTUBHAS AUCLUUIUIMHA.

CemecTp 5, 3auer.

S3BIK peanu3anuy — pyCCKUi.

OO61as TpyA0eMKOCTh IUCHHUIUIHHBI cOcTaBiseT 3 3.€., 108 uacoB, U3 KOTOPBIX

— Jiekun: 26 4.

— MpaKTUYeCKue 3aHaATus: 46 d.

Temaruueckui nmJian:

Paznen 1. O0meBouHckue ycraBbl Boopyxkennsix Cun Poccuiickoit denepannn

Tema 1. OO6meBounckue yctaBbl Boopyxenubix Cun Poccuiickoit deneparuu, ux
OCHOBHBIE TPeOOBAHUS U COJIEPKAHHE.

Tema 2. BHyTpeHHUI MOPSIIOK U CYTOYHBIN HapsIA.

Tema 3. OOmmue nosoxeHus Y craBa rapHU30HHON U KapayibHOM CIIykOBbI.

Paznen 2. CtpoeBast noAroToBka

Tema 4. CTpoeBble IpUEMBI U IBHXKEHUE 0€3 OPYXKHSL.

Pasznen 3. OrHeBas mOArOTOBKA U3 CTPEIKOBOTO OPYKHS

Tema 5. OcHOBBI, IPUEMBI U IIPABUJIA CTPEIHOBI U3 CTPEIKOBOTO OPYKUSI.

Tema 6. Ha3nauenue, OoeBble CBOIiCTBa, MarepualbHas YacTb W TMPHUMEHEHUE
CTPEJIKOBOT'O OPYKHUSI, PYyYHBIX IPOTUBOTAHKOBBIX TPAHATOMETOB M PYYHBIX I'paHar.

Tewma 7. BoimonHeHue ynpaxxHeHUH y4eOHBIX CTPEThO U3 CTPEITKOBOTO OPYIKHS.

Paznen 4. OCHOBBI TAKTHKH OOILIIEBOWCKOBBIX MO/Ipa3/ieieHu

Tema 8. Boopyxennbie Cuiibl Poccutickoit denepaiui UX COCTaB M 3aJadyd. TaKTHUKO-
TexHnueckue xapakrepuctuku (TTX) ocHOBHBIX 00pa3iioB BoopyxkeHus u TexHuku BC PO.

Tema 9. OcHOBBI 00IIIEBOIICKOBOTO 004.



Tema 10. OCHOBBI HHXEHEPHOTO OOECIICUEeHUSI.

Tema 11. Opranuzanus BOWMHCKHX YacTe W TOJpas3/eicHU, BOOPYKEHHE, OoeBas
TEXHUKA BEPOSTHOTO MPOTUBHUKA.

Paznen 5. Paguanuonnasi, xumuueckast 1 OMOJ0rH4ecKast 3alura

Tema 12. SnepHoe, XuMUYEeCKOe, OMOIOTHYECKOE, 3AKUTATEIILHOE OPYKHE.

Tema 13. PagnannonHas, XMMHA4YecKas 1 OMOJIOrHYECKas 3alIluTa.

Paznen 6. Boennas ronorpagus

Tema 14. MecTHOCTh Kak 3JeMEHT 00eBOM 0O0CTaHOBKHU. M3MepeHuss U OpUEHTHPOBAHHUE
HA MECTHOCTH 0€3 KapThl, ABMKCHHE IO a3UMYyTaM.

Tema 15. Tomorpadguyeckue KapThl M UX YTEHHUE, MOATOTOBKA K pabdoTe. OmnpeneneHue
KOOpJMHAT 0OBEKTOB U IIeJieyKa3aHus M0 KapTe.

Pasznen 7. OCHOBBI MEAUIIMHCKOTO 00€ECIIEYEHNS

Tema 16. Menununckoe obecrieueHUe BOWCK (CuJl), MepBas MEAUIMHCKAs TOMOLIb IpU
paHEeHMSIX, TPaBMax M OCOOBIX CIIydasix.

Pa3nen 8. BoenHo-noauTHuUeCcKas MOATOTOBKA

Tema 17. Poccuss B coBpemeHHOM wMupe. (OCHOBHBIE HAIPaBICHUS COLUAIBHO-
HKOHOMHUYECKOTO, TOJIMTUYECKOTO U BOEHHO-TEXHUUECKOTO PA3BUTHUS CTPAHBI.

Paznen 9. IlpaBoBas moaroToBka

Tema 18. Boennas noxrpuna Poccuiickoit ®@enepaunu. 3akoHogarenbcTBo Poccuiickoi
®denepaliiv 0 IPOXOKIACHUN BOCHHON CITYKOBI.

b2.0.01.01.01(Y) IIpakTnka 10 T1OYBOBeJAEHMIO, OOTaHHMKeE, 300JI0THMH
0eCr03BOHOYHBIX

Bun: yuebnast.

Tun: o3HakOMHTENbHAS TPAKTHKA.

[IpakTuka obs3aTenpHas A U3YUEHUS.

Cemectp 2, 3a4€T C OIIEHKOM.

[Ipaktuka mpoBomutcs Ha 0Oaze TI'Y. CmocoObl MpoBeACHUS: CTallMOHApHAS WIH
BbIe3/IHas (MecTo npoBeneHust — O310poBUTENbHO-yueOHbIHN 1IeHTp TI'Y «["apmoHus»).

dopma TpoBeACHMs: HEMPEPHIBHO B COOTBETCTBUU C KAJICHIAPHBIM TpaduKoM U
y4€OHBIM IJIAaHOM.

OO61ast TpyA0€MKOCTh MPAKTUKHU COCTABIISIET 9 3a4€THBIX €AMHUIIBI, 324 YacoB.

[TponomKUTENBHOCTD TPAKTUKHU COCTABIISET O HECIb.

b2.0.01.01.02(Y) IIpakTHKa 10 300JI0rHHM MO3BOHOYHBIX

Bun: yuebnas.

Tun: o3HaKOMHUTENbHASI TPAKTUKA.

[IpakTuka oOs3arenpHas s U3y4EHUs.

Cewmectp 4, 3auer.

[IpaxTuka npoBoautcs Ha 0aze TI'Y. CriocoObl mpoBeieHusI: CTallOHAPHAS.

dopma mHpOBEAEHUS: HENPEPHIBHO B COOTBETCTBUU C KaJleHJAApPHBIM TIpadukoM U
y4eOHBIM IJIAaHOM.

OOw1ast TpPyA0EMKOCTh MPAKTUKU COCTABISAET 3 3au€THBIX eAMHHUIIBL, 108 yacos.

[IpoaomKUTENEHOCTD PAKTUKN COCTABIISET 2 HEAETH.

b2.0.01.01.03(Y) IIpakTuka no reo0oTaHuKe

Bun: yuebnas.

Tumn: o3HaKOMUTENbHAS MPAKTHKA.
[TpakTrka o0s3aTenbHas ISl U3YYICHUSI.
Cewmectp 4, 3auer.



[Tpaktuka npoBoautcs Ha 6aze TI'Y. CriocoObl mpoBeACHNUs: CTallMOHAPHAS.

dopMa mnpoBeNEHUS: HEMPEPHIBHO B COOTBETCTBUU C KaJCHAAPHBIM TpaduKOM |
y4€OHBIM IIJIaHOM.

OO6m1ast TpyI0EMKOCTh MPAKTUKH COCTABIISACT 3 3a4ETHBIX eAuHUIIBI, 108 qacoB.

[IponomKUTENBHOCTD TPAKTUKKU COCTABIISET 2 HEIEIH.

b52.0.01.01.04(Y) Cneunpakruka

Bun: yaebnas.

Tun: o3HakoMuUTENbHAS TPAKTUKA.

[IpakTuka o0s3aTenbHast 11 U3y4YEHUSI.

Cemectp 4, 3a4er.

[IpakTuka npoBoautcs Ha 6aze TI'Y. CnocoObl poBefeHMs: CTallMOHApHAsI, BbIE3/IHAS
(Pecnybnuka Xakacus, Pecryonuka TriBa).

@®opma TpPOBEACHUS: HENPEPHIBHO B COOTBETCTBUU C KaJICHAAPHBIM TpapuKOM U
y4eOHBIM IJIAHOM.

OO6m1ast TpyA0€MKOCTh MPAKTUKHA COCTABISET 3 3a4€THBIX eAMHUIIBI, 108 yacos.

[TpoaomKUTENEHOCTD MPAKTUKU COCTABISET 2 HENETH.

b2.0.02.01(H) Hayuno-ucciaenoBareiabckasi padora

Bun: mpousBoacTBeHHas!.

Tumn: npakTrka o npoduiTto NpoecCHOHATBHON NeTETLHOCTH.

[IpakTuka oOs3arenpHas A U3y4EHUS.

Cemectp 6, KypcoBas paboTa, ceMecTp 7, 3a4eT C OLIEHKOM.

[Ipaktuka npoBoautcs Ha 6aze TI'Y / Ha Gasze mpodriibHON opranm3anuu (Tomckuit
HAIMOHAILHBIA HCCIICIOBATEILCKUI MEIMIIMHCKUI 1LeHTp Poccuiickoil akageMuu Hayk).
CriocoObl MpoBECHUS: CTallMOHApHAS!.

dopMa npoBeAeHUS: MyTeM YepeoBaHus ¢ peanusanueit nHpix kKomrnoneHToB OITOII B
COOTBETCTBUU C KaJIEHAAPHBIM IpaUKOM U y4eOHBIM TLIAHOM.

OO01mmast TpyT0eMKOCTh MPAKTUKK COCTABIISCT 8 3a4€THBIX eMHHUIIBI, 288 Jacos.

[TpoaomKUTENEHOCTD MIPAKTUKU COCTABISET 32 HEJIENH.

b2.0.02.02(IT) ITpakTuka no npoduia npodeccuoHAILHOI AeATeTbHOCTH

Bun: nponsBoacTeeHHasl.

Tun: npakTuka o npo@uiito npodeccuoHalbHOMN 1eATENbHOCTH.

[IpakTrka oOs3aTenbHast 11 U3Y4YEHUs.

Cemectp 6, 3a4€T C OIIEHKOM.

ITpaktuka mpoBoxutcs Ha Oaze TI'Y / nHa Gaze mpoduinbHON opranuzanuu (MHCTHUTYT
HBOJIIOLIMOHHON (u3nonioruu u 6uoxumun umenu M. M. CeuenoBa PAH, Ka3zaxckuii Hay4HO-
UCCIIEOBATEIbCKUA ~ MHCTUTYT  JKMBOTHOBOJCTBA UM  KOPMOIIPOM3BOJCTBA, KaszaHckuit
@denepanbHbll  YHUBEPCHUTET, ballkanbCKMil TOCYJapCTBEHHBIM 3aloOBEIHHUK, HHCTUTYT
CHUCTEMaTHKH W SKOJOTMU >KUBOTHBIX LlenTpanbubiii Cubupckuii OoTaHMueckuil can,
Kysbacckuii Gotanmveckuii can). CriocoObl TpoBeneHUs: cTarmoHapHas, Bble3qHas (CaHKT-
[TerepOypr, Peciyonuka Kazaxcran, Kazans, Upkyrck, HoBocuOupck, Kemeporo).

dopma TpoBeAEHMS: HENPEPHIBHO B COOTBETCTBMM C KaJCHJApHBIM TIpaduKOM U
y4€OHBIM IIITAHOM.

OO0mmas TpyT0eMKOCTh MPAKTHKK COCTABIISACT 9 3a4€THBIX eMHUIIBI, 324 J4acoB.

[TpooIKUTENLHOCTD MPAKTUKK COCTABIISIET 6 HEAETb.

b2.0.02.03(I1x) IpexaunioMHas NPAKTHKA

Bun: npousBocTBeHHAs.
Tun: mpakTrka mo npodriro mpodeccuoHaTbLHOM NS TEIbHOCTH.



[IpakTuka obs3aTenpHas s U3YUCHUS.

Cewmectp 8, 3auer.

[Ipaktuka nmpoBoautcs Ha 6aze TI'Y / ma 6aze mpodunbHOI opranuzammu (Tomckuit
HallMOHAIBHBIA HMCCIIEIOBATEILCKHUN METUITMHCKUN 1IeHTp Poccuiickoll akajgeMuu Hayk).
CriocoObI MPOBEICHUS: CTAIlHOHAPHAS.

dopma MpOBEJCHUS: IMYyTEM YepeloBaHus ¢ peanu3anuei nHbix komrnonentos OITOIT B
COOTBETCTBUU C KAJICHAAPHBIM IpaGUKOM U y4eOHBIM TUTAHOM.

OO6m1ast TpyI0€MKOCTh MPAKTUKHA COCTaBIsET 3 3a4€THBIX eauHMIIbI, 108 yacos.

[TpoaomKUTENEHOCTD IPAKTUKU COCTaBlsieT 13 Hemenb.



