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1. Heab u njiaHupyeMble pe3yabTaThl 0CBOCHHSI JUCHUINIMHBI (MOIYJI51)

Lenbt0 OCBOSHHSI JUCIUIUIMHBI SBISIETCS (POPMUPOBAHHE CIEAYIONIMX KOMITETSHIINA:

—OIIK-1 — CpoocobeH TpUMEHATh 3HAHWE OHOJIOTMYECKOTO pa3HoOoOpa3us |
UCTIOJIb30BaTh METOJbI HAOIIOACHUS, MACHTU(UKAIUK, KiIaccH(UKAMU, BOCIIPOU3BOACTBA
KYJIbTUBUPOBAHUS KHUBBIX OOBEKTOB ISl PELICHUS MPO(ECCHOHANBHBIX 33/1a4;

—OIIK-2 - CpoocobeH TpUMEHSTh NPUHLIUIBL  CTPYKTYPHO-()YHKIHMOHATBHOM
OpraHu3allii,  HUCMOJb30BaTh  (PU3MOJIOIMYECKHE,  LMTOJIOTMYECKHE,  OUOXMMHUYECKHE,
Onodu3nveckue METOJbl aHAIM3a JUISI OLEHKM W KOPPEKIUH COCTOSHUS KHUBBIX OOBEKTOB H
MOHUTOPHHIA Cpeibl UX OOUTaHMS;

— OIIK-3 — CnocobeH npuMeHsTh 3HaHHE OCHOB 3BOJIIOLIMOHHONW TEOPHH, UCIOIB30BATh
COBPEMEHHBIE MPEICTABICHUS O CTPYKTYPHO-(YHKLMOHAJIBHOM OpraHu3alliid T'€HeTHYECKOH
IPOTPaMMBbI JKUBBIX OOBEKTOB M METOJAbI MOJICKYISPHOH OHMOJIOTWH, T€HETHKH M OHOJIOTHU
pasBUTHSL Ul UCCIIEAOBaHMS MEXAaHHW3MOB OHTOr€He3a U (QuioreHe3a B MpodecCHOHATbHON
JIeSITEIIbHOCTH;

— OIIK-5 — CriocobeH npuMeHsTh B MPO(ecCHOHANBHON AEATEIbHOCTH COBPEMEHHBIE
IpEJICTaBICHUs] 00 OCHOBaX OMOTEXHOJIOTMYECKUX M OMOMEAMIIMHCKHX IPOU3BOJICTB, F€HHOU
MH)KEHEpUH, HAHOOMOTEXHOJIOT U, MOJIEKYJISIPHOTO MOJEIIMPOBAHMS;

Pe3ynbraramMu 0CBOEHUS IHCUUIUIMHBI SBIJISIOTCS CIEIYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETECHIINN:

NOIIK-1.3. — TlpuMeHsieT MPUHIMITEI BOCHPOM3BOJICTBA M KYJIBTHBUPOBAHHS >KHUBBIX
00BEKTOB IIPU PELICHUH NPO(eCcCHOHANBHBIX 33/1a4;

NOIIK-2.1. — JleMOHCTpHpYET MOHMMAaHUE MPUHIUIIOB CTPYKTYPHO-(YHKIIMOHATEHON
OpraHu3alUH KUBBIX CUCTEM;

NOIIK-3.1. — JIeMOHCTpUpPYET MOHMMaHNE OCHOB 3BOJIIOIIMOHHON TEOPUH, COBPEMEHHBIE
IpPEICTaBICHU O CTPYKTYpHO-(DYHKIIMOHAJILHOW OpraHu3allid TE€HEeTHYECKOH IpOrpaMMbl
JKUBBIX 00BEKTOB MPU OCYIIECTBICHUH NMPOPECCUOHAIBHON 1€ATEIbHOCTH;

NOIIK-3.2. — IlpuMeHsieT METOAbl MOJEKYISIpHOW OHOJIOTMH, T€HETUKH M OHOJIOrHU
pa3BUTHS JUIsl MCCIIEOBAaHUS MEXaHM3MOB OHTOreHe3a M (uiIoreHesa B MpoQecCHOHaTbHOU
JESATEIIHOCTH,

NOIIK-5.1. — JleMOoHCTpUpYyeT MOHMMaHUE COBPEMEHHBIX IpPEJCTaBICHUH 00 OCHOBaX

OMOTEXHOJOTHYECKUX M OWOMEIUIIMHCKUX  MPOU3BOJCTB,  TE€HHOM  HHXXEHEpUH,
HAaHOOMOTEXHOJIOTHUH, MOJICKYJIIPHOTO MOJICTUPOBAHUS;

HNOIIK-5.2. — [IlpumeHser 3HaHHEe OCHOB (IIpeiCTaBieHHE OO0  OCHOBax)
OMOTEXHOJOTHYECKHX M OWOMEIUIMHCKAX  TPOW3BOJCTB, TCHHOH  HWHXXCHEPHH,

HaHO6I/IOTeXHOHOFI/II/I, MOJICKYJIAPHOTO MOACIUPOBAHUA TIpU PCHICHUU HpO(l)eCCI/IOHaHBHBIX
3aaad.

2. 33[{3"[1/[ OCBOCHHSA JUCIHUIIJINHBI

— 3HaTh MPUHIIAITHI OPTAHU3AINH U pPeaTu3aliy HacIeACTBEHHON HH(OpMAITIH;

— 3HaTh NPUYUHBI T€HETUYECKON U3MEHYUBOCTH;

— 3HaTh 3aKOHOMEPHOCTH W MEXaHHU3MBbI TIepeIauyn TeHEeTUYECKOW MH(POPMAIMHU B PSIIY
MMOKOJICHUI;

— YMeTh HMCKaTh M aHATM3UPOBaTh WH(OpMaIuio 00 OpraHu3alii T€HOB M T€HOMOB
J)KUBBIX OPraHU3MOB;

— YMeTh aHaIM3UPOBaTh U KPUTHYECKHU OIIEHUBATh HH(GOPMAIIHIO, UMEIOIIEe OTHOIICHUE
K peajin3alny, "3MEHYMBOCTU U HACIIEIOBAHUIO T€HETUYECKH IETEPMUHUPOBAHHBIX MTPU3HAKOB

— YMeTh mondupaTh METO/BI SKCIUTYaTal[id COBPEMEHHOW anmaparypbl H 000pYyI0OBaHHS
JUTSI BBITIOTHEHUST 0003HAYCHHBIX HAYYHO-HCCIIEIOBATENBCKUX MOJIEBBIX U JIAOOPATOPHBIX paboT.



— YmeTb AHAJIM3UPOBATL H 0606IJ_IaTB AAHHBIC, TIOJYYCHHBIC B XOAC MPOBCACHUA
MIOJICBBIX M JJAOOPATOPHBIX UCCIICMOBAHUMN, AJISl UX MPEICTABICHHS B BUAC HAyYHO-TEXHHUECKUX
OTYETOB.

— Bnamers HaBbIKAMH  TIPOBEACHUS  MOJICKYISPHO-TEHETHUECKOTO  aHallM3a ¢
UCTIONB30BaHUEM coBpeMeHHOro obopynoBanus (I[P, ITP®D, rexs anekTpodopes u apyrue)

3. MecTo AucuMnaIuHbl (MOAyJisl) B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMblI

HI/ICHI/IHHI/IHa OTHOCHUTCS K 003aTEILHON YacTH O6pa3OBaTeHBHOﬁ IMporpaMmal.

4. Cemectp(bI) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTALMM 110 AUCHHUIINHE

Cemectp 6, K3aMeH.

5. BxoaHble TpeﬁoBaHl/Iﬂ AJIsi OCBOCHHUA JUCHUIIJINHBI

HJ'ISI yCHICIHOTO OCBOCHHUA OUCHHUIIJIMHBI Tpe6yroTc>1 PE3YIbTAaThI O6yLIeHI/1H 10
CICAYIOUM ANCHUITIMHAM: «EI/IOXI/IMI/IH», ((]_II/ITOJIOFI/DI " TUCTOJIOTHA», «MI/IKp06I/IOJIOFI/I$I)).

6. SA3bIk peanu3anuu

Pyccknii

7. O0beM IMCUMIIMHBI (MOYJI51)

OO6m1ast TpyA0€MKOCTh TUCHHUIUIMHBI COCTABISIET 4 3. €., 144 vaca, u3 KOTOPBIX:
— nexumu: 30 u.;
— ceMuHapckue 3aasTus: 18 4.,
— mabopaTtopHbie padoTHI: 28 4.
B TOM YHUCJIC TTPAKTHIECKasl MOATOTOBKA: 0 .
O06beM caMOCTOSATENbHOM pabOThI CTY/IEHTA ONpeeNieH Y4eOHBIM MIIaHOM.

8. Coaep:xkaHue TMCUHUILIMHBI (MOYJIsl), CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. Benenue B kypc «I'eHeTuka»

[Ipu3naku cnoxkHble U npocteie. DeHoTun. 3a7aTku MPU3HAKOB (F€HbI) U F€HOTHUIl Kak
BapHaHT pealln3allly MIPorpaMMbl pa3BUTHs. Ponb cpenbl B peanusaluy NporpaMMbl pa3BUTHS.
Hacnenyemsie u HeHacneqyembie Tpu3Haku. [ eHEeTHKA KaK HaykKa, €€ MPeaMeT U 00bEKT; MECTO
cpeau ApYrux AMCUUIUIMH. ['eHeTHueckuil aHanu3 u rudpunosorndyeckuit Meros. CUMBOJIMKA B
TeHETHKE.

Tema 2. IHK u rens

Pa3BuTtHe mnpencrtaBieHWi O TeHE Kak HHPOPMAIIMOHHOM, TaK W B MaTepUATbHOM
cMbIciie. «JloMeHaeneBcKkrue» MpEeACTaBICHU O HacleqoBaHUM Npu3HakoB. KopryckymnsapHas u
XPOMOCOMHAsi TEOpUU HACIEACTBEHHOCTH B oOmieM Buje. [IpencraBieHust 0 JeIUMOCTH TEHa,
crynendatbiii - ayuiennomoppusm A, C. CepebpoBckoro. OOIme NPUHIUNBI XUMAYECKON
OpraHM3allii HYKIEUHOBBIX KHUCIOT. LleHTpanbHas JorMa MOJEKYISIpHOW OHOIIOTHH.
I'enernueckuii ko1, COBpeMEHHBIE MPEACTABICHHUS O CTPYKTYpe I€Ha SYKApPUOT U MPOKAPHUOT.
Benok-xonupyromme u PHK-komupytomue rensl. OO0mue MPUHIUIBL PErYISIIUN KCIPECCUU
TE€HOB y AYKapUOT U MPOKapuoT. [ eHOMHBIE Opay3ephl.

Tema 3. I'enHOMBI

JInnelHOE pacnoIoKEHUE I'eHOB B XpoMocoMax. HepaBHOMepHOE pacIpeielieHHe T€HOB
B XpOMOCOMax, KJIacTephbl T€HOB, F'€HHbIE MyCTHIHU. [ 'eHOM. SInepHblii reHoM U uncino BuHkiepa.
Pa3mep renoma. Uucio reHoB B TEHOME U CBSI3b UMCIIA TEHOB C pa3MepoM reHoMa. C-mapajokc.



((HGKOI[I/IpyIOH_IaSI» 4YaCTb I'CHOMA: TAHACMHBIC ITIOBTOPLI U M06I/IJII>HI:I€ T€HCTUYCCKUE DJICMCHTHI.
IIceBnorensl. ' eHOMHBIE TPOEKTHI U 3pa TEHOMUKH.

Tema 4. MyTtaniuoHHasi U3MEHYHUBOCTh

Buner mamenumBoctu: Mopdo3bl, TepaThl, MOAHU(PHUKAIMN W MyTaluu. MyTaroHHas
teopusi Kopxkunckoro-ne @puza, ee ocHOBHble moJoKeHUs. CIOHTaHHBIE MYTalUU:
xapakrepuctuku, npuuuHbl. Cucremsl JIHK-penapanuu (moctpermivkaTuBHas, 3KCIU3HOHHAS,
dotopeaktuBanusa, COC-pemapanus). MaaynupoBaHHbI MyTareHe3. [IpwHIMI MmomagaHus.
['enetnueckue 3pPexTI, 3aBUCUMOCTD 103a-3(dexr. Xumuueckuit myrarenes. Meroasl ydyera
MyTalui y Ipo30(puiiel ¥ MUKpOOpraHu3MoB. DIyKTyallMOHHBIN TecT. 3aKOH FOMOJIOTMYECKUX
pAloB HaciencrBeHHoW u3MeHunmBoctd H.M. BaumoBa. ToukoBble MyTanuM U UX
kiaccudukanus, 3HadyeHue. CoBpeMeHHbIE Mpe/cTaBieHHus 00 amenu3me. MHOXKECTBEHHBIN
atenu3M. [amnotunsl. XpOMOCOMHBIE U T€HOMHBIE MYyTallid, MEXaHU3Mbl BOZHUKHOBEHUS U
3HAaYCHHE.

Tema 5. Peanuzanus renernyeckoit uHGpopMauu: OT reHa K Ipu3HaKy

[Iporpamma pa3Butus opraHu3mMa M oHToreHe3. ['enHble cetu. CTpyKTypHbIE U
GbyHKIIMOHATIbHBIE KOMIIOHEHTHI W (YHKIIMOHAJIbHBIE MOJYIU TEHHBIX ceTeil. ba3oBbie
MPUHIIMIIBI OpPraHU3alliy TeHHBIX ceTeid. MosekynspHas Oropokparus. Ilneliorponus reHoB U
MPOJIYKTOB HUX HKcrpeccuu. [leHeTpaHTHOCTh M HSKCIPECCHBHOCTh TI'E€HOB. MexamenbHoe
B3aUMOJICHCTBUE T€HOB M HACIEIOBaHUE IMPU3HAKOB IPU MEXKAIEIbHOM B3aUMOJEHCTBUH.
BzaumogpeiictBue reHoB B 00biTax Y. batcona, JIx. buana u O. Tatyma. Dnucras, cympeccus,
KOMIUIEMEHT, MoIu(UKalusg HEKYMYISTHBHAas W KyMYJSTHBHas TMOJIMMEPHUH B CBETE
COBPEMEHHBIX NpEACTAaBICHWH 00 OpraHuM3alui  B3aUMOJCHCTBUS  MEXIY TI'€HaMHU.
HacnenoBanue npu B3auMoaelcTBUM Mexay TreHaMu. [eHHblii OamaHc. ['eHoTMn Kak cucrema
B3aMOJIEHCTBYHOITMX I'eHOB. CHcTeMHas1 OMOTIOrYs, €€ 3a1a4r U TIEPCIIEKTHUBBL

Tema 6. OOmmas pekOMOMHAIUSA U MEH/IEIIEBCKOE HACIIEJOBAHUE

I'enernueckuii aHanu3, €ro cojaepkaHue M YacTHble MeToJbl. OCOOEHHOCTHM MEeToja
ruOpuIooruueckoro anaiausza. Yucrele tuHuu. MoHornubpuaHoe ckpeumbanue. Jlonymenus I
Mengens ayis 00bsSCHEHUS pe3yNbTaTOB €r0 ONBITOB. AHaJIM3Mpyoliee ckpemnyBanue. [lepsoiit
U BTOpOHl 3akoHbl Menzens. HacnenoBanue npu AUTHOPUIHOM CKpeIIMBAaHUU. TpeTHil 3akoH
Mengensa. LluTomornyeckue OCHOBBI pacUICIVIEHUH HpPU MOHOTUOPUJIHOM M JUTHOPUIHOM
ckpeuBaHuax. PexomOunanus, yacrora pekomOuHammu (rf). MeHneneBckoe Haclen0BaHUE B
o0miemM BUJE: YMCIIO KJIACCOB TaMET Yy MOJMIeTEPO3UroT, UX MPONOPLUHU, YUCIIA U TPONOPLUUU
TEeHOTUIUYECKUX U (EHOTHIHMYECKHX KJIaccoB cpeau moToMkoB F2. Kpurepun MeHaeneBckoro
HacsenoBanusl. [IpaBuio unctorel raMer. TeTpaaHbiii aHanu3. 3aKOHOMEPHOCTH MEHJIEJIEBCKOTO
HacJlleIoBaHMs, OWOJIOTUYECKUE MEXaHMU3MbI, YCJIOBUS M CTaTUCTMUYECKHHM XapakTep HX
peanuzanuu. [IpuuMHBI M TpUMeEpbl OTKIOHEHUH OT OXHJaeMbIX paciieruieHuid. OCHOBHbIE
MIOJIO’KEHUS KOPITYCKYJIIPHOM TEOpHUU HACJIEICTBEHHOCTH.

Tema 7. CrieriieHHOE Hacae10BaHUE U KPOCCUHIOBED

[TonrHoe W HemonHOE CcuUEIUIEHWE TeHOB. ['pynmbl cuemieHus. 3akoH Moprasa.
Kpoccunrosep. Llutonornueckoe 10ka3aTeabCcTBO KpOCCUHIoBepa. LluTonorndyecknii MexaHusm
KpOCCUHIOBEpa. MUTOTHYECKHI KPOCCUHIOBEP. XHa3Mbl U KPOCCUHIOBEp. TeTpaaHblil aHAIN3
OpU  KPOCCHHIOBEpe. 3aKOH aAIUTHBHOCTH. MHOXecTBeHHbIH oOmeH. ®opmyna Tpoy.
WnTepdepennus u e€ uzmepenue. Jlokanuszamnus resa. ['eHeTndeckue U HUTOJIOTUYECKHE KapThI.
Kaprupyromme ¢pynkunn. OCHOBHBIE MOJIOKEHUS XPOMOCOMHOM TEOPHH HACIEICTBEHHOCTH.

Tema 8. Onpezenenue nojia, CIEMIEHHOE C TI0JIOM HAacjlel10BaHKEe, FTEHETUKA 1oJa
[Ton. PaznenpHOMONMOCTh M repmadpoauTu3M. PaciieruieHue mo Moy B TMOMYJISIHSX
pa3fenbHONoNbIX opranu3moB. [wumoresa I. Mennens. Drosophila- u  Abraxas-tum



TeHEeTHYecKoro ompenaenenus mnona. [Ipuponma ¢dakropa, ompenensomero mnoia. ['omo- u
rereporameTHbli  mos. Lygaeus- u  Protenor-tum XpOMOCOMHOrO ONpENEieHUsl IMoJa.
CuenieHHoe ¢ M0JI0M HAcAeA0BaHUE, €ro KpUTepUH. TUIIbI CLHEIIEHHs C TI0JIOM U OCOOEHHOCTH
HacienoBanus. HacnemoBanue mpu HEpacXOXAEHUU IMOJIOBBIX XpoMocoM. OCOOEHHOCTH U
ABOJIIOIMSA TOHOCOM. XpoMocoMmHasi wuHBepcus nmnona. bamancoBas (K. bpumkec) wu
¢uznonornueckas (P. Tonmpammuar) Teopuwm omnpeaeneHus mnoja. [ uHaAHAPOMOPPHU3M.
Huddepenumanus U mepeonpenesneHre Iojia B OHTOTreHe3e. TecTec-IeTepMUHHUPYIOUIHA
dakrop. SRY mnexonuraromux. [lepBuunas OucekcyanbHOCTh pa3/ieIbHOIOJBIX OPraHU3MOB.
CootHomenue oo (CII) u ero peryssnus B IpakTUUECKUX LIEIAX.

Tema 9. I{uTomnasMaTH4ecKOE HACIICIOBAHUE

Cnenuduka IATOIIA3MATHYECKON M SICPHON HACIEACTBEHHOCTH. METObI BBISBICHUS
[UTOIJIA3MAaTUYECKOT0 HacleAoBanus. MarepuHckuit dddext (MaTpoknuuus). BHesnepHas
HACJICJACTBEHHOCTh. IlmacTuabpl W MUTOXOHIIPUHM, Tapa3uThl M CUMOMOHTHL [lnmasmumHOe
HaclieqoBaHue. B3anMmoneincTBue SAEpPHBIX M BHEAJECPHBIX TeHOB. LluTormmazmarudeckas
MY>KCKasi CTEpUIIbHOCTb.

Tema 10. ['enbl B IpUPOJHBIX MOMYJIALUAX

Bun wu nomymsamus. I'eHetmdeckast crpykTypa nomymsiuuil. OrmnpeneneHue 4YacToT
IFeHOTUIIOB M TeHOB. 3akoH Xapau-BaiinOGepra. OrpanundyeHue naHMUKCUU (MHOPUAMHT,
acCOpPTaTUBHOE CKpEUIMBAaHUE) U €€ IeHeTU4YecKue cieacTBus. llomynsnnoHHO-reHeTUYeCKuit
romeoctad. MUKpOIBOIIOIMOHHBIE (akTopbl. MyTHpOoBaHME — TIEPBUYHBIM HCTOYHUK
U3MEHYMBOCTU M (aKTOp MUKpOlIBoOronHH. Murpamus. [petid rexos. IIpucrnocobieHHOCTs U
ecrecTBeHHbIN 0TOOp. KonmuecTBeHHas oneHka 3(p@eKTUBHOCTH (PAKTOPOB MHUKPOIBOJIOLUH,
CXOJACTBO U OTJIMYUE pe3ylbTaToB UX JelcTBUA. DOpMBI  €CTECTBEHHOro 0TOOpa:
CTaOWIIM3UPYIOLIMHA, HANpPaBICHHbIM, IU3PYNTUBHBIN, AeCTaOMIM3UPYIOUINHA, 3aBUCSILIUN OT
MJIOTHOCTH. [ €TepOreHHOCTh, TOJIMMOPPU3M U T€HETUYECKUN T'PY3 MOMYJSIui. MoJaeKysipHO-
TeHETUYECKHEe OCHOBBI 3BOJIIOLMHU. 3aJaud TeHOCHCTEMAaTUKH. ['eHO(OHIIBI, aKTyabHOCTh HX
OXpAaHBbI.

Tewma 11. I'eHsl B pa3zBuUTHHM OpraHu3Ma

OnTOreHes - TmpoLecC peaJn3al¥  HACJIEICTBEHHOW IPOrpaMMbl  pa3BUTHS.
TorunoTeHTHOCTH KiETOK. JluddepeHunanbHas akTUBHOCTh I'€HOB B TEYEHHE OHTOTEHE3a.
[lepBuunas nu¢depeHuupoBKa LUTOMIA3Mbl, JeHCTBUE T'€HOB B pPaHHEM HMOpHOTeHese.
Tpancrutanranus  siaep.  SlnepHoO-IMTOIUIA3MaTUYECKHEe  OTHOIICHMs.  TkaHecnenupuyHas
aKTUBHOCTh T'eHOB. Mopdo-pyHKIIMOHANbHbIE W3MEHEHHsI XpoMocoM (mydduHr, "maMmnoBble
mietkn"). BiusHue ropMOHOB M 3MOPHOHANBHBIX MHAYKTOpOB. CTaHOBIEHHE IPHU3HAKOB B
OHTOI€HE3€, IIIEHOTPONHs, B3aUMOIEHCTBUE TEHOB U KIIETOK, JeTepMUHaLusA. TpaHCIutaHTanus
KJIETOK. I'eTepokaproHsl. Meron COMaTHUYECKON rUOpUAN3aLIH. XuMepHl.
I'mcronecoBMecTUMOCTD. ['€HETHKA NMMYHHTETA.

Tema 12. I'enHas uHXEHEpUSL.

['opu30oHTanbHBI TE€HETMYECKUH IepeHOC. BbifeneHne M CHUHTE3 TEeHOB. BeKTopsl
npokapuot: miazmuabl, ¢arosas JJHK. PekomObunantasie JIHK. KionupoBanue renos. banku
reHoB. [IpoGiema skcnpeccun reTeposornyeckux reHoB.

Bektopel sykapuor. JIpoxoku Kak OOBEKT TeHETHYecKOW uHxeHepuu. OCHOBBI
TeHETUYECKON HWHXXEHepUHW pacTeHU W JKMBOTHBIX: TpaHCcpopMalusi KIETOK BBICIIUX
OpPraHU3MOB, BBEJICHUE I'€HOB B 3apOJBIIIEBbIE U COMATUYECKUE KIETKH KUBOTHBIX. KieTouHas
uHxkeHepusi. [uOpugombl. ['eHernueckas UWHXKEHEpUS U (QyHIAMEHTAIbHbIE MPOOIEMbI
Ouosoruu, ee 3HaYUMOCTh JUISl IPAKTUKU U COIMAIbHbIE aclekThl. CHHTeTHYecKas OUOJIOTUS U
€€ NEPCIEKTUBBI.



Tema 13. MeauunHCKasi TCHETHKA U OHKOI'CHETHKA

UemoBeKk KaKk OOBEKT I'€HETHMYECKUX HCClienoBaHWi. ['eHealormdyeckuii MeTOH, JTAIlbl,
pemaemble 3anaud. llutorenermueckuii meron. Kapmotun uenoBeka. [luddepennmanbHas
oKpacka xpomocoM. CHHAPOMBI XPOMOCOMHOW ASTHOJOTMH. Merton rulOpuaM3anuu
COMaTUYecKuX KieTok. [Ipoure MeTonsl (OJU3HENOBBIA, OMOXUMUYECKUH, OHTOTCHETUYECKUH,
MONYJSAMOHHBIN). 3amaun W MpoOJeMbl MEAWIIMHCKOW TeHETHUKU. BpokaeHHBIE U
HacJIeICTBEHHBIC Oosie3Hu. HacrencTBeHHas peIpacioIoKeHHOCTh K 3a00neBanmsiM. Meauko-
FEHETHUYECKOE KOHCYIbTHpOBaHUE. OXpaHa 370pOBbs M HACIIEICTBEHHOCTH YEJIOBEKa. 3HAUYCHUE
OXPaHbI OKPYKAIOIIEH CPEABL.

Tema 14. OCHOBEI CEIICKIIMU

[Ipenmer u 3agaum cenekiuu. CBsi3b CEJNEKIMM ¢ TeHETUKON. MIcXOoaubIii Matepuail ajis
cenekiuu. LIeHTphl MPOMCXOXKICHUS M TEHETHYECKOTO Pa3HOOO0pa3us KyJIbTYPHBIX PACTCHUMN 110
H.U. BaBunosy. [lopoaa, copt, mtamm.

Hcnonb30BaHrne MHAYIUPOBAHHBIX MYTAIlUH, pEKOMOMHANNHU, MOMUILIONIUN. CUCTEMBI
CKpCIIMBAaHM B CEJICKIMM PACTCHHH M JKUBOTHBIX. JIMHeHHas (aHAIMTHYECKas) CEJICKITHSI.
Nubpunuar. Kospdpuuuent nabpuanara. Cunrernyeckas cenekius. Ayropuauar. OtaaneHHas
rubpuan3anus. MexBuaoBas U MEXpojoBas rudpuau3anus. OepTUIIbHOCT M PaCIICIUICHUE
noromcTBa rudpu1oB. [IpeooieHne HeCKPEMBaEMOCTH.

I'ereposuc, ero npupoaa. [IpocTeie U 1BOHHBIC MEXIIMHEHHBIC THOpUIBL. VIcToib30BaHNe
[IUTOIJIA3MATUIECKON MY>KCKOH CTEPHUIIBHOCTH TPH TIPOU3BOACTBE THOPUIHBIX CEMSIH.

Pa3znuumne HMCKyCcCTBEHHOTO M €CTeCTBEHHOro otbopa. HacmemyemocTs, xo3dduimieHt
HacienyeMmocT. Kpurepuu orbopa: heHOTHIT, pOIOCIIOBHAS, KAYECTBO MMOTOMCTBA. MacCoOBEIN U
WHAUBUAYAIbHBI 0TOOp. D¢deKTUBHOCT, OTOOpa U ycnoBUs cpensl. Mcmonb3oBaHue
JIOCTM)KEHUN TEHETUYECKOM W KJIETOYHOM HWHXKEHEPUHM B CEJIEKUMH. [armoHThl. Ycnexu u
MEPCIEKTUBBI CEJICKIIUH.

9. Tekyummii KOHTPOJIb MO TUCHUTLTAHE

Texkymuil KOHTpPOJIb IO JUCUUIIMHE IIPOBOAMUTCS IIyTEM IPOBEACHUS TECTOB IO
JEKIIMOHHOMY U CEMHHAapCKOMY MaTepuany U (uxcupyercs B (opMe KOHTPOJIBHON TOYKH HE
MEHEE OZHOIO pasa B CEMECTP.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO‘lHOifI aTTeCTallumn

JK3aMeH B WIECTOM ceMecTpe MPOBOAUTCSA I CTYJEHTOB YCIEIIHO CIaBIIUM BCE
OTYeTHl M0 JIabopaTOpHBIM paboTaMm, a TaKKe NMPOLIEANINE TEeKYIIUH KOHTPOJIb MyTEM CAAuu
MPeyCMOTPEHHBIX TecToB Ha 50 unu Oonee 6aminoB u3 100. Dk3amMeH MPOBOIUTCS B YCTHOU
¢dopme no Gmiietam. bunersl kK 3K3aMeHy COCTOSIT U3 JABYX BOIIPOCOB M OAHOM 3amauu. [lepssiit
Bomnpoc Owmiiera HampasiieH Ha npoepky MOIIK-2.1. u MOIIK-5.1., Bropoit Bonpoc — MOIIK-
3.1. u Tpernii Bonpoc —Ha Gpopmuposanue MOIIK-3.2. u UOIIK-5.2.

IIpuMepHBIi NepedYeHb BONPOCOB K IK3aMeHY 0 JucuuIiube «I'eHeTuka»

1. T'eneruka, €€ mpeamerT, 3a1a4l U METOJIbI.

2. YMmo3puTenbHble THUNOTE3bl 0 mpuposae HacienctBeHHoctu (Y. Hapsun, K. Heremu, A.
Beiicman).

Hcropust reHeTUKHU. POJIb OTEYECTBEHHBIX YUEHBIX B PA3BUTUH HAYKH.

Teopus “oauH reH — oauH GepMeHT” .

Mertoa renerudeckoro ananusza. OCOOEHHOCTH THOPUI0IOTUYECKOTO aHaIH3a.
MenneneBckoe Hacnea0BaHNEe B O0LIEM BHIE

TerpanHblil aHAIU3 U MEH/EIEBCKOE HACIIEI0BAHMUE.

MarepuabHble OCHOBBI HACIEACTBEHHOCTH.

CuenneHHoe HaclleJOBaHUE, TPYIIIIBI CUETIIEHUS, 3aKOH MeHaens.

©CoOoNO AW
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KopnyckynspHas Teopus HacI€ACTBEHHOCTH.

JurnbpuaHoe CKpemnBaHue.

IIpnuuHbI ¥ IpUMEPBI OTKIOHEHUM OT 0’KMIaEMBIX PACLICIUICHUH.
['eHeTnyeckas CUMBOJIUKA.

MopnenbHble 00BEKTHI TEHETHKH.

bronornueckre OCHOBBI M CTATUCTHYECKUN XapaKTep HACIEIOBaHUS.
['eHeTHYeCKHE U OCHOBHBIE XPOMOCOMHBIE TUIIBI OIIPEIEICHHUS [10JIa.
OcCHOBHBIE TI0JIOKEHUS XPOMOCOMHOM TEOPUH HACIEICTBEHHOCTH.
3aKOH FOMOJIOTMUECKUX PSAJIOB HACIEICTBEHHON U3MEHYUBOCTH.
IIeHeTpaHTHOCTD U HKCIIPECCUBHOCT.

Dymnonusi, TpUpoa MOTUILION 0B, (PePTUIIBHOCTD U HACIIEOBAHUE Y MOJUILIIONI0B.
MHOkeCTBEHHBIN ajenu3M. MexaieabHble OTHOLIEHUS.

[Tonmumepust.

KomnMmeHTapHbI€ T€HBI.

MHoxecTBeHHbIE 0OMEHBI, UHTephEpEHIHs, e€ PUPOIa U U3MEPEHHUE.
I'enHas koHBepCHs

[TonHOe 1 HenonHOE cueruieHue. PekomOnHamus, € KoJIM4ecTBEHHAs OIICHKA.
SAnpo u nuTomIa3Ma Kak MaTepualbHble HOCUTEIU HACIEACTBEHHOCTH.
XHMHYECKUI COCTaB U OpraHU3alys HYKIEUHOBBIX KUCIIOT.
Hoxka3zarenbctBa reneruueckoit poau JJHK u PHK.

PazButHe npepcraBneHuii o rene. CTymneH4YaThli A IoMOPhU3M.
CrpyKTypHas 1e1MMOCTb T€Ha.

CoBpeMeHHBIE MPEJICTABICHUS O T€HE, €ro CTPOSHUH U (PYHKIINH.
ITpouecc penukanuu JJHK: atansl, peakuyuu, SH3UMOJIOTHS.
Tpanckpunuus.

Penapanusa JJHK

[lenTpanbpHas 10rMa MOJIEKYJISIpHOM Onosiorun

I'eneTnyeckuii Ko, CBOMCTBA KOAA.

CTpyKTypHBIE XPOMOCOMHBIE MIEPECTPOIKHU, NX OHoIornueckue 3(h(HEKTh: HHBEPCUU.
Jlokanu3anus (KapTUpOBaHKE) TeHa.

JeranbHas ¢puznueckas cTpykTypa resa. Kapra rena.

3aKOH aJIUTUBHOCTH. [ eHeTHUYECKOE pacCTOsTHUE.

Kaptupyromue pynkuuu.

Omnprte! rpynnel T.X. Moprasa no u3y4eHur0 KpOCCHHIOBEDPA.
[{rTonornyeckoe 10Ka3aTenbCTBO KPOCCHHIOBEPA.

[TuTonornyecknuii MEXaHM3M KPOCCHHIOBEpA.

Xura3Mbl, KPOCCUHTOBEP U F€HETUYECKas JJINHA XPOMOCOM.

[Ton. PaznensHononocts u repmMadpoauTusm. Pacuienienue mno moiy.
CuernieHHoe ¢ MoJI0M HaclieZJoBaHue. TUIbI CIeTIEHUs C MOJIOM.
[TepBryHas 6MceKCyaTbHOCTh Pa3/ieNbHOIONBIX OPTaHU3MOB.

[TonoBoe pazMHOKeHUE: aMPUMHUKCUC, TAPTEHO-, THHO-, aHAPOTEHE3.
Konuenus reHo- u ¢peHoruna. i3MeHYUBOCTD, €€ BUIBI K HCTOYHHUKH.
MyranmonHas n3aMeHunBOCTh. Kiaccudukanus MmyTarui.
Myrtannonnas reopust Kopxxunckoro-ae ®@puza (0OCHOBHBIE IIOJIOKEHUS).
TecTbl Ha ayIeNN3M MyTalUi.

MounekynsipHble MEXaHU3Mbl BOSHUKHOBEHMSI MyTALIMM.
WuayuupoBaHHbIM MyTareHes, (akTopbl, BbI3bIBAIOIINE TIOSBICHNE MYyTaIU.
PaguanuoHHbI MyTareHes: MexaHu3M, 3aBUCUMOCTD “703a-3pdext”.
Myrtarenssiit 3Q ekt yapTpaduosiaera u TeMnepaTypsl.

CrnioHTaHHBIN MyTallMOHHBIN nponecc. MeToas! yuéra MyTanui.
MopaudukanronHass I3MEHYUBOCTh, OCHOBHBIE CBOMCTBA MOAM(UKAITHIA.
Opranuzanus reHoB B reHoMme. Kitactepusanus reHos.



62. Perynsauus 3KCpeccuu TeHOB y IPOKAPHOT.

63. Perynsius S5KCIpecCHy TeHOB Y 3YKapHOT.

64. Pazmepsl reHoMa. CBs3b C YMCIOM T€HOB. VI30BITOYHOCTH T€HOMA.

65. Hekoaupyromye 31eMEeHTH TeHOMA: TaHIeMHBIE TIOBTOPBI U MOOMIIBHBIC SJIEMEHTHI.

66. ['enHas MHKEHEPHs B CEIbCKOM XO03S5IIICTBE M MEUIIMHE.

67. OCHOBBI CeJIEKITNH: KOJMYECTBEHHbBIE MPU3HAKH, CIIOCOOBI 0TOOPA M TUIIBI CKPELIMBAHUH
68. HexpomocomHoe HacienoBanue. [Inactuanoe Hacieq0BaHueE.

Kpurtepuu oneHnBanus:

Pesynbratel  9K3aMeHa ~ ONPENENSAIOTCS ~ OIECHKAMH  «OTJIMYHO»,  «XOPOIIO»,
«YAOBIETBOPUTEIBHOY, «HEYIAOBIECTBOPUTEIBHO.

Pe3ynbrarthl TEKylIero KOHTPOJIS YYHUTHIBAIOTCS B BHJE JOMONHEHHWs | Oamma k
pe3yNbTaTy MPOMEKYTOYHOM aTTecTally B ciydae, eclid 00y4aroluiics mocemail Bece JeKIUU U
CEMHUHAPCKHE 3aHITHSI M TTOJATOTOBUII HE MEHEe 3 pa3BEePHYTHIX JOKIIAI0B IO TeMaM Kypca.

OneHuBaHUE OTBETa Ha HK3aMEHAIIMOHHBIA OWJIET MPOU3BOJAUTCS MO S5-THU OaIBHOM
HIKae, TJe:

5 6ay1oB (OTJIIMYHO) — HA KaXIbId BOIPOC OMIJIETA JaHBI MOJHBIC, CAMOCTOSATEIbHbBIE 0€3
HABOJISAIIUX BOIPOCOB OTBETHI, COMPOBOKIAIONINECS MOSCHUTESIILHBIMU PUCYHKAMH, CXEMaMH U
npuMmepamMu.  JlaHbl ~ HMcYepNbIBAIOUIME  OTBETHl  HAa  JIONOJHUTENbHbIE  BOMPOCHI
JEMOHCTPHUPYIOIINE, YTO OTBCYAIOIIMA OPHUEHTUPYETCS B CMEXKHBIX BOIpPOCAX W HMEET
LEJIOCTHOE MPEe/ICTaBICHHE O podieme.

4 Oamma (XOpomio) — Ha BCE BOMPOCH JaHbl OTBETHI, COMPOBOXKIAOITUECS
MOSICHUTENIbHBIMA PUCYHKaMU U cxemamu. [Ipu 5ToM oTBedarommii HYKJaeTcsl B HaBOJSIINX
BONIPOCAaxX JUIsl MOJIHOTO OTBETA, a MPUMEPHI, WLIIOCTPUPYIONIME TOHUMaHUE TPOOJIEMbI, HE
npuBosATCcs. Takke BOZMOKEH BapHaHT, KOTJIa HCUEPIIBIBAIOIINE OTBETHI JAIOTCS JIUIIL HA JBA
BOIpoca OwmieTa, TOra Kak Ha TPETUH BOIPOC OTBET JAeTCs HEMOJHBbIN. J[aHBl OTBETHI Ha
JIOTIOTHUTEIbHBIE BOMPOCHI JEMOHCTPHUPYIOIINE, YTO OTBEUAIOIIUN OPUEHTHPYETCS B CMEKHBIX
BOIPOCAaX U UMEET LIEJIOCTHOE MPeICTaBIeHNE O Mpoleme.

3 Ganna (YIOBIETBOPUTEIHHO) — Ha BCE BOMPOCHI IaHbI HETIOIHBIE OTBETHI, TUOO MOHBIHA
WCYCPIBIBAOIINNA OTBET JaH JIMINb HAa OJUH BOMpoc u3 Tpex. OTBeyaromuil HMCIBITHIBACT
TPYAHOCTH C WCIOJIH30BAaHUEM TEPMHHOB M HE MOXKET IMPHUBECTH MPHUMEPHI, MPEIOCTABUTH
MOSICHEHHSI, CXeMbI. OTBETHI Ha JIOTOJIHUTEIBHBIE BOMPOCH! JINOO HE JEMOHCTPUPYIOT MOJHOTHI
MOHMMAaHUA TpoOJeMbl U €€ MecTa B CMEXKHBIX O00nacTax, Iu00 JEeMOHCTPUPYIOT
(dbparMeHTapHOE TOHUMaHKE BOIPOCA.

2 Oamna (HEYIOBIETBOPUTENHHO) — OOYUAIOLIUIICS HE OTBETUI HU Ha OJUH BOMPOC
HK3aMEHAallMOHHOTO OmiIeTa.

11. YueOHO-MeTOOAM4YECKOE 00ecIeueHne
a) DIEKTPOHHBIN y4eOHBIH Kypc MO JUCIHHUIUIMHE B JJICKTPOHHOM YHHUBEPCHUTETE
«Moodle» — https://moodle.tsu.ru/course/view.php?id=16962&notifyeditingon=1

0) OrleHOUHBIC MaTepHalbl TEKYIIErO KOHTPOJIS U MPOMEKYTOUHOW aTTECTAI[MH 10
JICIIATIIINHE.
B) [Inan ceMUHAPCKUX 3aHATHIA MO JTUCIIUIUIHHE.
CeMHUHAPCKUE 3aHATHS TPOBOISTCS MO €ANHOMY ILIAHY:
1) nokmambl  OOyYaroONUMXCs IO TeMaM, COOTBETCTBYIOIIUM  COJICPKAHUIO
JUCHUILTUHEI (1. 8.);
2) oOcyKeHHUe MpeICTaBICHHOW HHPOPMAIINHY;
3) 3HaKOMCTBO ¢ HH(POPMAIMOHHBIMA HWCTOYHHKAMH TI0 TEME CEMHHapa H
pe3yabTaTaMH HCCIICIOBAHUM 110 COOTBETCTBYIOIICH TEME.



TeMbl ceMHUHApPOB:

CemuHap 1. MaTepuanbHble OCHOBBI HACIIE€ICTBEHHOCTH
Cemunap 2. MyTranuoHHas U3MEHYMBOCTh

CemuHap 3. OT reHa kK npu3HaKky

Cemunap 4. I'eneTnueckuii aHanus

CemuHap 5. HednepHasi HaciaeCTBEHHOCTh

Cemunap 6. DnureHeTuka

CemuHap 7. MeauuMHCKasi TeHETUKA

Cemunap 8. I'eHbl 1 pa3BuTHE

Cemunap 9. CuHTeTHUYECKas] OMOJIOTHS

r) MeTtoauueckue yka3zaHus 1o IpoBEACHUIO TaOOPaTOPHBIX padoT.
MeToaudeckue yka3aHusl K MPOBEACHUIO JTAOOPATOPHBIX pabOT MPUBEICHBI B MPOEKTE
yueOHO-MeToinYeckoro nocobus «JIlaboparopHbsie pabOThI O TEHETUKEY.

1) Meroauyeckne yka3zaHHs IO OpTraHU3aIlMy CaMOCTOSATENILHON paboThI CTYICHTOB.
[enbto camocToATENbHON paboThl 00YUaOLIUXCS SIBJIAETCA:
— 3aKperuieHne (yHIaMEHTAIbHBIX 3HAHUH B OOJIACTH TEHETUKH, PACIIUPEHHE 3HAHHH O
MPUKJIIAAHBIX aCIICKTax MCIIOJIb30BaHUA IlOCTI/I)KCHI/Iﬁ TCHCTUKH,
— pa3BUTHE YMEHUS CAMOCTOSTEIBHO PadOTaTh C y4eOHBIM MaTEpPHAIIOM;
— MpHOOpETeHNE HABBIKOB MOMCKA U pe(eprupoBaHHS JOCTYITHON HAyYHOH WH(pOpMAIUU B
00JIaCTH TEHETHKH.

CamocTosiTenbHast paboTa CTYAEHTOB IIPElyCMAaTPUBAET:

— IMOBTOPEHHME JICKIMOHHOTO MaTepuala, HOAr0OTOBKY K CEMHHAPCKUM 3aHSATHM;
— [IOATOTOBKY K OK3aMCHY.

Bo Bpemsi camMOCTOSTENbHOH pPabOTHI Ui TOATOTOBKM K CEMHHAPCKUM 3aHSATHSAM
o0yyaromuiicss MOKET UCIOIb30BaTh PEKOMEH/IOBAHHBIE JINTEPATYPHbIE HCTOYHUKN U UHTEPHET-
pecypcehl, a TakKe MHblEe UCTOYHMKHM MH(pOpMalMU (CTaThU B MEPUOAMYECKUX U3IAAHUAX U Ap.),
II03BOJISIOIINE MTOTYy9YaTh COBPEMEHHYIO HH(OPMALNIO 00 NCCIEIOBAaHUSX B 00IACTH F€HETHKH.

12. Mlepeyens y4ueOHOii TuTEpaTYyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JTUTepaTypa:

Nure-BeutomoB C.I'. T'enHetmka ¢ OCHOBaMM CENEKIIMU. YUYEOHUK I CTYACHTOB
BbIcIINX y4eOHBIX 3aBeneHuil. Cankr-IlerepOypr: Uzn-so H-JI, 2010, 2015. — 720 c.

Nure-BeutomoB C.I'. PerpocnektuBa renetuxu. Kype nexumii. Cankr-IlerepOypr: U3n-
Bo H-JI, 2015. — 356 c.

0) 1OMOJIHUTENbHAS ITepaTypa:

WNure-BeutomoB C.I'. T'eHetmka ¢ OCHOBaMM CENEKIIMU. YUYEOHUK I CTYACHTOB
OMOJIOTHYECKHX CIeIUaNIbHOCTeH yHUBepcuTeToB. MockBa: M3n-Bo Beicmras mikomna, 1989. —
592 c.

Krnar V., Kammuare M. OcHoBbl reretrki. M.: Texaocdepa, 2007. — 896 c.

HogukoB KO.M. T'eneruka: perierre u oopMiIeHHE 3a/1a4, OCHOBHBIE TEPMUHBI, TIOHSTHS U 3aKOHBL.
Vyebnoe nocodre. Tomck: M3n-Bo TT'Y, 2006. —260 c.

B) pecypchbl cetu HTepHeT:

Maxkcumona H.II. Kypc nekuuii o reneruke (¢ mpesenranusmu) — URL:
http://www.bio.bsu.by/genetics/genetics.phtml (mata oopamenus 16.11.2016).

Kumynes N.d. OOmias u mosnekyisipHas reHetuka. Kypc nexiuii s cTyaeHToB 3-ero
kypca. 2007. Dn. Bepems: http://bookfi.net/book/1397395.



http://www.bio.bsu.by/genetics/genetics.phtml
http://bookfi.net/book/1397395

13. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOT Ui

a) TUIICH3MOHHOE ¥ CBOOOTHO PacIpOCTPaHsIEMOE MPOTrPaMMHOE O0ecTIeueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BKirodaeT MpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOJIMYHO AOCTYIHBIE 00JIAYHbIE TEXHOIOTUH (SIHIAEKC TUCK U T.IL.).

0) nH(hOPMAIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoii OMOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas OoubIMoTeKa (pemozutopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT crynenra — http://www.studentlibrary.ru/
— O6pazoBarenpHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

AyauTopun [Uisl IPOBEICHUS 3aHATUH JIEKIMOHHOTO THUIIA.

Aynuropun JUis TIPOBENEHUS 3aHATHM CEMUHApCKOro THIIA, WHAMBHIYAIBHBIX U
IPYIIIOBBIX KOHCYJIbTALUM, TEKYIIETO KOHTPOJISA U IPOMEKYTOUHOM aTTECTALUU.

ITomemieHust U1 caMOCTOSITENILHOW paboThl, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely M K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

15. Undopmanus o paspadorunkax

AptemoB ['ne6 HwukomaeBuu, kaHauaaT OWOIOTHYECKUX HAYK, IOLEHT Kadeapsl
TE€HETHUKH U KiieToyHou ounosoruu b TI'Y.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

