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1. leab ¥ nJIaHUpYyeMble Pe3yJabTAThl 0CBOEHUS THCIUIIMHbI

Iesbr0 0CBOEHMSI JUCLUIUIMHEI ABIsIETCA (POPMUPOBAHUE CIEAYIOIIMX KOMITETEHIIMI:

OIIK-4 Criocoben 000CHOBBIBATh M PEANM30BBIBATH B MPO(ECCHOHAIBHON NI TEIbHOCTH
COBPEMEHHBbIE TEXHOJIOTUM C HCIOJb30BaHUEM IPUOOPHO-UHCTPYMEHTAIbHOW 0a3pl U
UCIIOJIb30BAaTh OCHOBHBIE €CTECTBEHHBIC, OHMOJIOTMYECKHE M TNPO(ecCHOHANbHBIE MOHATHA, a
TaKXe METO/bl IIPU PEeIIeHUH 001enpodecCHOHaNBHBIX 3a/1a4.

I1K-6 CrniocobeH ydacTBOBaTh B pa3pabOTKe M OLIEHKE HOBBIX METOJIOB, CIIOCOOOB M
IPUEMOB CEJIEKLIUU, KOPMJICHUSI U COJEPKAHUS )KUBOTHBIX.

Pe3ynbraramMy 0CBOEHUS NUCLUIUIMHBI SBISIFOTCS CIEAYIOIIME UHANKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-4.1 IIpumeHsieT OCHOBHBIE €CTECTBEHHBIE, OMOJIOTHYeCKHe U PO(heCcCHOHATbHBIC
HOHATHUS U METO/IbI IIPU peIlIeHUH 0011Ienpo(ecCHOHAIBHBIX 3a/1a4

UIIK-6.1 Ananmu3upyeT M OneHHBaeT PPEKTHBHOCTh METOJOB, CIIOCOOOB U TMPHUEMOB
CeJIEKLIMHU, KOPMJICHUS U CO/IEPIKaHUS )KUBOTHBIX

WIIK-6.2 Bnanmeer HaBbIKaMH pPa3pabOTKHM M OLEHKHM HOBBIX METOJIOB, CIIOCOOOB M
IPUEMOB CEJIEKLIUU, KOPMJICHHSI U COJEP KaHUS )KUBOTHBIX

2. 33}13‘11/1 OCBOCHHUA TUCHHUIIIMHBI

- O3HAKOMIJICHHEC CTYACHTOB C HpHpOI[Oﬁ n MHOFOO6pa3I/IeM OHMOTEXHOJIOTHYECKHX IpoueccoB, B
TOM 4HUCJIC C JOCTUKCHUIMH OHMOTEXHOJIOTHH B 00JIaCTH 300TCXHHH,

- U3YUCHUC BJIMSAHUA (i)aKTOPOB Ha IoKa3aTejid NIPOAYKTUBHOCTHU U BOCIIPOU3BOACTBA
CEIIbCKOXO03SCTBEHHBIX KHUBOTHBIX,

- IPOrHO3UPOBAHUC HOCHCHCTBHﬁ, HU3MCHCHUS B KOPMJICHHH, Pa3BECACHUU U COACPKAHUU
JKHUBOTHBIX.

3. MecTo AuCHMILINHBI B CTPYKTYpe 00pa30BaTe/ibHOIi NPOrpaMMbl
Hucnurnnuna otHOcUTCs K brioky 1 «/lucuurimabl (MOTYIH)».
JlucuuninHa OTHOCUTCS K 00s13aTENIbHOM YacTH 00pa3oBaTelbHON MPOrPaMMBI.

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

CenpMoii ceMecTp, 3a4eT

5. BxoaHblie Tpeﬁonaﬂuﬂ AJik OCBOCHHUA JUCHUIIJINHBI

Jlis  yCHemrHoro OCBOEHHUS AUCHUIUIMHBI TpeOYyIOTCS pe3ynbTaThl O0y4eHHsS IO
caenyromuM nuciummHaM: b1.0.14 Mukpo6uomnorusi, 51.0.19 buoxumus, b1.0.23 T'enerunka
#uBOTHBIX, 51.0.27 buotexHuka BOCIpoM3BOCTBa ¢ OCHOBaMHU akymiepctBa, b1.0.26 Kopmuenue
KUBOTHBIX.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM TNCUMILIHHBI

OO61mas TpyA10eMKOCTh TUCIUIUTHHEI cOCTaBisieT 3 3.e., 108 yacoB, U3 KOTOPBIX:
-nexnuu: 14 u.
-nmabopaTopHble: 28 U.
B TOM YHCJIE TPAKTUYECKasi MOArOoTOBKa: 28 4.

O0BeM caMOoCTOSTENbHOM pabOTHI CTYIEHTA ONPEIEICH YUCOHBIM TLIaHOM.

8. Coaep:xkaHue TUCHHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Pasnen 1. buorexuomorusgs. OCHOBHBIE TOHATUSA



Tema 1.1. BuOoTexXHOJOrMs: OCHOBHBIE NIOHATHUA M HCTOpUA pasButusd. Mcropus
BO3HUKHOBEHUS TEpMHHA «OHMOTEXHONOIUsA». B3auMOCBsA3p OHOTEXHOJOTUM C JPYTHMHU
OMOJOTUYECKMMH, €CTECTBEHHBIMM, WH)KEHEPHbIMU AucUMIUIMHAMU. COBPEMEHHBIN pPBIHOK
OMOTEXHOJIOIMUYECKUX NPOAYKTOB. IlepcriekTuBbl pa3BUTUS OMOTEeXHOJIOTMHU. CIIOpHbIE BOIIPOCHI
COBPEMEHHBIX  OmoTexHojormdeckux [loHSATHS O  «HOBEWIIEH  OWOTEXHOJIOTHH» W
«TpaJULMOHHON OuoTexHosorun». OCHOBHBIE 3Talbl pa3BUTHS OHOTeXHOJOrMH. Poib pador
Koona u Boiiepa B pa3BUTHN OMOTEXHOIOTHH.

Tema 1.2. bUOTEXHOJIOTHS KaK OJIHA W3 OTpacied BBICOKMX TEXHOJOTUH. OCHOBHBIE
OCOOCHHOCTH BBICOKMX TEXHOJIOTUHA. BHOTEXHOJOrMs — Kak OJHAa W3 BEOyLIUX OTpaciiel
BBICOKMX TexHoyioruil. HaykoeMKoCcTh OMOTEXHOJOIMUECKOro Mnpou3BojacTBa. CTpaTernueckue
HarpaBJIeHUs] OMOTEXHOJIOTUYECKOTO MPU3BOJICTBA.

Paznen 2. OCHOBBI COBPEMEHHOM TTPOMBIIINICHHONH MUKPOOHOJIOTUH

Tema 2.1. OcHOBHBIE OCOOCHHOCTH OHMOTEXHOJOTUYECKOTO Mpou3BojaAcTBA. OCHOBHBIE
cTaguu OMOTEXHOJIOTNYECKOTO nporuecca " ux XapaKTEPUCTHKA. Ominune
OMOTEXHOJIOIMYECKOr0 IMPOM3BOACTBA OT JPYI'MX BHUAOB IPOU3BOJACTB (UCIOJb30BaHUE
OMOJIOTNYECKUX OOBEKTOB-IIPOAYLIEHTOB U OCOOCHHOCTH B CBSI3U C 3TUM). Maremarndeckoe
onrcaHre OMOTEXHOJIOTHYECKOTO IpoIiecca — KpuBast pocTta KyinbTypsl. [lpendepmenranuonnas,
(depMeHTalMOHHAs U TOCT(hEepMEHTALIMOHHAs CTaIusl OMOTEXHOJIIOTHYECKOTO Mpolecca. Y cJIoBUs
ux 1nporekaHus. OCHOBHBIE THUIIBI PEXHUMOB KYyJbTUBUPOBAHUSA, MCIOJIb3YEMbIE IPU
dbepMeHTaIU Y.

Tema 2.2. CyOcTpaTsl, areHTsl W anmapaTtypa JUisi (epMEHTAlUH, OCHOBHBIE PEXHUMBI
KynpTuBUpoBaHua. CyOcTparbl i OMOTEXHOJIOTMYECKUX  Hpou3BOACTB. OCHOBHBIE
KOMIIOHEHTbl NHUTATEIbHBIX CPEJ W MPUHLMIBI UX MPUTOTOBICHUS. MHUKPOOpPraHU3MBI -
OCHOBHBIC  areHTbl  NPOMBIIIJIEHHOM  MHUKpPOOMOJOrMH.  XapaKTepUCTHUKAa  OCHOBHBIX
IMPOMBINUIEHHBIX TaMMOB. OCHOBHAas anmapaTypa Jiisi OMOTEXHOJOTHYECKOTO MPOU3BOJICTBA —
pasnYHbIe TUIBI (PEPMEHTEPOB, MPUCTOCOOIEHUM A OYUCTKU U CYLIKH FOTOBOTO MPOJYKTa
Tema 2.3. DOxoHomuueckas 3 EKTUBHOCTh U YIOpPaBJIEHHE B OMOTEXHOJIOTMUECKOM
npou3BojicTBe. OCHOBHBIE KPUTEPUHM OLEHKH OMOTEXHOJOTMYECKUX IMPOU3BOJACTB. Y JIeNbHas
CKOpPOCTb  pocTa  MmpoayueHta. [IpoayKTHBHOCTb  OMOTEXHOJOIHMUECKOro  Ipoliecca.
DOKOHOMHUYECKHH  KOIPPUIIMEHT OUOTEXHOJOTUYECKOTO Tporecca (BBIXOJ  MPOIYKTA).
HemponyktuBHbele  3atpaTel  cyOcTpara. OcHoBHbIE  (haKTOpBI,  BIMSIOINIME  Ha
OuoTexHoJIornyeckuil npouecc. [IpUHIMIIBI KOHTPOJI OMOTEXHOJIOTHYECKUM MPOU3BOJICTBOM.
MaremaTtrueckoe MOJeINPOBaHNE OMOTEXHOJIOTHYECKOIO MpoLecca.

Paznen 3. 'eneTnyeckast HHXEHEpUs — OCHOBA HOBEilIIel OMOTEXHOJIOTUU

Tema 3.1. Ilonstue o pexom6O6unantHoil /IHK u mpuHmmMnax ee KOHCTpyHMpOBaHUS.
OnemeHTapHble NOHATUS O cTpykType M (yHkuusax JHK. PexomOunantHas JIHK. PaGotsr
Kosna u bospa — Hauano HOBoOI 3pbl B OnoTexHonoruu. Knonuposanue JJHK. OcHoBHBIE 3Tamb
sKcrepuMeHTa B reHHol mHxeHepuu. Vcrounukn JHK mis xioHupoBaHus. DHIOHYKIIEA3bl
PECTPUKIIMM UM JIUTa3bl — OCHOBHbIE HHCTPYMEHTHI B paboTax IO KOHCTPYHMPOBAHUIO
pexombunanTHbIX JIHK. OcHOBHBIE KOMTIOHEHTHI pekomOnHaHTHOM JTHK.

Tema 3.2. BekTOpHBIE CHCTEMBI JUIsl Pa3IW4YHBIX BHUJOB OpPraHM3MOB. BekTopHas
MoJieKyna — omnpeneneHue U (QyHkuu. OCHOBHbIE TpeOOBaHUS, MPEABABISIEMbIE K BEKTOPY.
[Tpocreiimre BeKTOpHbIE cUCTeMbl Ha OcHOBe (haroB W miaa3Mujl. CoBpeMEHHbIE BEKTOPHBIE
CHCTEMBI JJIs1 TpaHC(POPMALIMU KJIETOK paCTEHUH U )KUBOTHBIX.

Tema 3.3. Metoasl renermdeckoil TpaHchopmauuu. ['eHeTnueckas TpaHchopmanus —
onpenenenue. Tpancdekuus u TpaHcaykius. [IoHATHE O KOMIETEHTHOCTH KJIETOK. MeTomabl
CO3/1aHUSA HCKYCCTBEHHOM KOMITETEHTHOCTH (MUKPOUHBEKIUH, 3JeKTponopanus,
0aJUITMCTHYECKUI METOM, JTUIOCOMBI, Kanbluii-pocdarnbiii meron). CrocoObl TeHETHYECKOU
TpaHchopmaIuu KiIeTok (rasmugHas, ¢aropas Tpancopmanus). IPGEeKTHBHOCTh PA3TUIHBIX
croco00B TpaHc(hOpMAIIHH.

Tema 3.4. MeTonbl cenekiud TpaHCHOPMAHTOB M CO3/IaHHE YCJIOBUH JISI SKCIPECCHH
qyxepoAHbIX reHoB [Ipobnema cenexiuu (0oT6opa) TpaHChOPMHUPOBAHHBIX KIeTOK. IloHsATHE O



MapKepHbIX T'eHax. OCHOBHBIE TUIIBI MapKEpPHBIX I'€HOB, IPUMEHSEMbIX B T'€HHON HMHYKEHEPHUHU.
OcHOBHBIE CIIOCOOBI MICHTU(UKALMU MapKEpHBIX I'€HOB U OTOOpPAa PEKOMOMHAHTHBIX KJIOHOB.
Tema 3.5. MeToapl KIIOHUPOBAHUSI TEHOB: CO3/JaHHE T€HOMHBIX OMOJIMOTEK M UCIOJIB30BaHUE
metona IIP. Ilenu knoHMpoBaHus TeHOB OpraHu3MoB. OCHOBHBIE JTalbl KIOHUPOBAaHUS I'CHOB.
[TonsiTie o0 TEeHOMHOW OuONIHOTEKe (KJIOHOTEKE), JTambl ee¢ co3ganus. lloHstue o0
SHIMKJIONEIUHN '€HOB OpraHn3Ma. MeTo/1bl CKpUHMHTa KIOHOTEK: METO/ rMOpHIn3aluH in situ ¢
ucnoaszoBanueM J{HK-30u710B, uMMyHHBINH MeTon). [lonumepasnas uennas peakuus. [lonsarue
00 ammmdukanuu reHoB. [lpuHiun kiIoHUpoBaHus TeHOB ¢ momompto [II[P. OcHoBHBIC
HarnpasyieHUs ucnoJib3oBanus [1L[P.

Paznen 4. CoBpeMeHHbIe HaPaBJIEHUsI OMOTEXHOIOTUHU B Pa3IMUHBIX OTPaCIAX
CEJIbCKOXO035MCTBEHHOT'O ITPOU3BOJICTBA

Tema 4.1. CoBpeMeHHOe OHMOTEXHOJOTHMYECKOE MPOU3BOACTBO IS MEIUIUHEI.
CoBpeMeHHBIE MPEJICTaBICHUSI O TMPOMBIIIJICHHOM OHOTEXHOJOTHYECKOM IPOU3BOICTBE
aHTUOMOTUKOB. O030p OCHOBHBIX IITAMMOB-NIPOJYLEHTOB HamOOJIee BAXKHBIX AHTUOMOTHKOB.
CoBpeMeHHbI MUPOBOM PHIHOK aHTHOMOTHKOB. [Ipobiema pa3BUTHS yCTOMUMBOCTH MaTOT€HOB
K aHTMOMOTHKAM. €JIKH YeJlIoBeKa U He0OX0IMMOCTh UX IPOU3BOCTBA JJISI MEAULIMHCKUX LIEIEH.
[lepBbie KOMMepUeckHe peKOMOMHAaHTHBIE Oenku denoBeka — wmHCynuH wu  CTI.
bakrepunnpoayneHTsl 0e1KkoB yenoBeka. buocuHTe3 OenKoB YenoBeKa ¢ MOMOIIbI0 pacTeHU U
KHUBOTHBIX. (030D COBPEMEHHOTO MHPOBOTO pBIHKA OCJIKOB 4EJIOBEKa, BaKIUH W
JUAarHOCTUYECKUX IPEnaparos.

Tema 4.2. CoBpeMeHHOE OHMOTEXHOJOTMYECKOE IPOU3BOJACTBO B  IHUIIEBOU
IIPOMBINUIEHHOCTH  Vcronb30BaHue  KU3HEAEATENbHOCTH MHUKPOOPIaHM3MOB B IHILEBBIX
IIPOU3BOJICTBAaX. BHOTEXHOJOrMYECKHUE OCHOBBI IMPOMU3BOJICTBA BUHA, IUBA, KHCIOMOJOYHBIX
HalMTKOB, xJyieboneueHus. IIpou3BOJICTBO aMHMHOKHCIOT M BUTaMHHOB. IIpom3BojacTBo
THIIOBOrO cnupTa. Mcnonb3oBaHue (GepMEHTOB B MULIEBBIX NMPOU3BOACTBax. lcmonbp3oBaHue
amuia3 Juid TMPOU3BOJACTBA TIIOK030-(PpyKTO3HOro cupona. lcrmonp3oBaHWe MNEKTHHA3 IS
IIPOU3BOJICTBA COKOB. lcmosnb3oBaHue OakTepHalbHBIX PEKOMOMHAHTHBIX (EPMEHTOB IpHU
IIPOU3BOJICTBE CBHIPOB.

Tema 4.3. JlocTwkeHuss COBpEMEHHOW OMOTEXHOJIOIMM B  PACTEHUEBOJICTBE.
buorexHonornyeckue rmpemapatbl ISl pacTEHMEBOJACTBA: TepOMIUABI, HMHCEKTHUIU]IBI,
OakTepuaiabHble yIOOpEHUs, CPelICTBA 3alUThl pacTeHUi. OCHOBHBIE HAIPABJICHUS CO3JaHUS
TPAaHCTEHHBIX PAaCTEHUH M COBPEMEHHBIE KOMMEDPYECKME TPOAYKTBI TE€HHOM WHKEHEpUU
pactenuil. PacteHusi, ycroiiuuBble K repOunugam. PacTeHus, ycTOHYHMBBIE K HACEKOMbBIM
Bpenutensm (Btpactenus). PacteHus ¢ y/JUIMHEHHBIM CPOKOM XpaHEHHMs IUI00B. PacreHus —
NPOAYLEHThl OENKOB dYeloBeKa M OMOJIOTMYECKU-aKTUBHBIX BellecTB. [IpoMbliieHHOe
MKPOKJIOHAJIbHOE Pa3MHOKE€HHE pacTeHuil. Bo3MoxHbIEe MPoOIeMbl MIMPOKOIO MCHOIb30BAHUS
TPAHCT€HHBIX PACTEHUII.

Tema 4.4. JlocTHkeHUS] COBPEMEHHOW OMOTEXHOJOTMM B YKMBOTHOBOZCTBE. OCHOBHBIE
HaIpaBJIEHUSI CO3/IaHUS TPAHCTCHHBIX >KUBOTHBIX U COBPEMEHHbIE KOMMEPUYECKHE IMPOIYKTHI
TE€HHOH WH)KEHEPUM >KMBOTHBIX. OCHOBHBIE NPHUHLHUIIBI CO3JAHMSI TPAHCTEHHBIX IKUBOTHBIX.
CoBpeMeHHbIE HANpaBICHUs CO3[aHUS U UCIOJIb30BaHUS TPAHCTEHHBIX KUBOTHBIX (>KUBOTHBIE-
IPOAYLIEHTHl OEJIKOB YeJIOBEeKa, HBOTHBbIE — MPOAYLEHTHl JOHOPCKUX OPraHOB, >KUBOTHBIE-
MoJenu s u3ydeHus Oosie3Hel uenoBeka). Mcmonb30BaHHME KIIETOYHBIX TEXHOJIOTHHM B
KUBOTHOBOZCTBE. TpaHcIIaHTaust SMOpHOHOB. DMOprocenekius. KioHnpoBaHue »KMBOTHBIX.
XuMepHble KMBOTHbIE. B0O3MOXHBIE TpPOOJIEMBbl HCIONB30BAaHUS TPAHCTEHHBIX KUBOTHBIX,
ATUYECKas CTOPOHA BOIIPOCA.

Tema 4.5. JloctuykeHus: COBpeMEHHONM OMOTEXHOJIOTUH B DHEProcOEpEKEHUH U OXpaHe
OKpyKaromiel cpensl buorexnomornueckue crnocoObl YTHIM3AUM OTXOAOB PACTUTEIHHOTO U
KUBOTHOTO MPOUCXOXAeHUs. [Ipon3BoicTBO Onorasa u OMo3TaHoOJa — ATbTEPHATHUBHBIN CITOCOO
noiy4deHus: sHeprur. CoBpeMEHHBIE OMOTEXHOJIOTMYECKHE CIOCOObI YTMIIM3ALUU BPEIHBIX
OTXOJIOB M KCEHOOMOTHKOB. BHOTEXHOJOrHMUECKHE METOABI OYUCTKH 3arps3HEHUl HEPThIO U
CO3/laHHe IpenapaToB MHIUKAIMK 3arps3HeHus. [Ipobiema 3arpsi3sHeHns He(ThIO 3eMeNb U BOJ



B He(premoObBarommx paiioHax. CoBpeMEeHHbIE OMOTEXHOJIOTHUYECKUE CITOCOOBI OYUCTKH BOJ U
3eMeNb OT 3arpsisHeHud HedThio U Hedrenpoaykramu. Co3maHWe MHUKPOOPTaHU3MOB —
WHNKATOPOB 3arpsi3HEHUST OKPYKAFOIICH CPEIbI.

9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texymuii KOHTpOJb MO AUCIUIUIMHE MPOBOJUTCS MYTEM KOHTPOJII IMOCEHUaeMOCTH,
TECTOB IO JICKIIMOHHOMY MaTepuaiy, BBICTYIJICHHSIM Ha ceMHHapax U (uxcupyercs B Gopme
KOHTPOJIbHOM TOYKM HE MEHEE OJJTHOI'O pa3a B CEMECTP.

OueHouHbIE MaTepHUasbl TEKYIIETO KOHTPOJA pa3MelleHbl Ha caiite TI'Y B pasnene
«Hupopmarust 006 oOpazoBaTenpHOM porpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. lopsaiok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTeCTAllUH

3auer B cebMOM CEMECTpe MPOBOAUTCS B MUCbMEHHOW (opme. IIpomomkurenbHOCTD
3auera | yac.

OrneHoYHBIC MaTEpHUAIIBI U1l MPOBEICHUS MPOMEXKYTOUHON aTTECTAIlMM Pa3MEIICHbI Ha
cahte TI'Y B pasmene «Mudopmamus o0  oOpa3oBaTelbHOW  MporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHoO-MeTOoaAN4YECKOE 00ecnmeyeHmne

a) DJNEKTPOHHBIA Y4YEOHBIA KypC MO JUCHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodle» - https://moodle.tsu.ru

0) O1ieHOYHBIC MaTepHallbl TEKYHIETO KOHTPOJISI M IPOMEKYTOYHOW ATTECTAIMH I10
TUCITUILINHE.

B) MeToaudeckue yKa3aHus 10 MPOBEICHHUIO Ja0OpaTOPHBIX padoT.

r) MeToanyeckue yka3aHus 10 OPraHU3aI[MHA CaMOCTOATEILHOM pabOThI CTYICHTOB.

12. Mlepeuyens yueOHOii TuTEpaTYyphI U pecypcoB ceTu UHTepHeT
a) OCHOBHas JIUTEparypa

1. Axumona C.A. buorexnomnorus: yaeoHoe nocooue / C.A. Axumona, .M. ®@upcos. - 2-
e u3a. - Bomrorpan: Bomrorpanckuii 'AY, 2018. - 144 c. - Tekcr: snektponHbiid. - URL:
https://e.lanbook.com/book/112369. - Pexxum mocTyrma: a1 aBTOPU30BAaHHBIX MOJIH30BATEIICH.

2. Jlykanun A.B. UmxeHepHas OMOTEXHOJOIMSA: TMPOLECCHl W  ammaparhbl
MUKpPOOHOJIOTUYECKUX MPOU3BOACTB: yuebd. mocodue / A.B. Jlykanun. - M.: UH®PA-M, 2018. -
451 c. - (Beiciiee obpaszoBanue: bakamaspuar). - www.dx.doi.org/10.12737/16718. - Tekcr:
anekTponHbiii. - URL: https://znanium.com/catalog/product/961375. - Pexum nmocrtyma: st
ABTOPHU30BAHHBIX MOJIb30BATEICH.

3. SAxynoB T.P. Monekynsapnas 6uotexnosnorus: yueOuuk / T.P. Skynos, T.X. ®auzos. -
CII6.: Jlanb, 2019. - 160 c. - Tekcr: anexTponnsiid - URL: https://e.lanbook.com/book/123684. -
PesxuMm mocTyna: 1uist aBTOPU30BAHHBIX MTOJIB30BaTeINEH

0) TOTIOTHUTEIbHAS JTUTEPATYPA

1. Bupyconorus u 6uorexnonorus: yueonuk / P.B. benoycosa, E.W. fpeiruna, 1.B.
TperbsikoBa [u Ap.]. - 3-e u3n., crep. - CI10: Jlans, 2018. - 220 c. - TekcT: anmekrponHsIit. - URL:
https://e.lanbook.com/book/103898. - Pexxum nmoctyma: i1t aBTOPU30BAaHHBIX MOJIH30BATEIICH.

2. bypoBa T.E. Beeaeaume B mnpodecCHOHAIBHYIO JAeSITeNbHOCTh. [lumieBas
ouotexHomnorus: ydeoHoe mocobue / T.E. Byposa. - CII6: Jlanp, 2018. - 160 c. - Tekcrt:
anektpounsiii — URL: https://e.lanbook.com/book/108329. - Pexum goctyma: s
ABTOPU30BAaHHBIX MOJb30BATEIEH.

3. 3acna JI.®. buorexHomorus B XKWBOTHOBOJACTBE: MeToandeckue ykazanus / JI.O.



3acna, A.M. YxtBepoB. - Camapa: CamI'AY, 2019. - 27 c. — Tekcr: anekrponnsii. — URL:
https://e.lanbook.com/book/123525. - Pexxum mocTyma: ajis aBTOPU30BAaHHBIX [0Jb30BATEEH.

4. BanoBa JI.A. [Tumesas Ouorexuonorus. T. 2. [lepepaboTka pacTUTETBHOTO CHIPHA /
JILA. UBanoga, JI.U. Boiino, 1.C. BanoBa. — M.: KonocC, 2008. — 472 c.: ni. - (Y4eOHUKH U
yueOHbIe TOCOOUs ISl CTYIEHTOB BBICIINX y4eOHBIX 3aBEICHUH).

5. CaguukoB A.Il. buorexHonmorusi KyJIbTUBUPOBAHUS BOIHBIX OECHO3BOHOYHBIX: KYypC
nexiuit / mox pen. B.JI. ®@emopoBa. — M.: MAKC Ilpecc, 2008. - 160 c.: wr - Tekcr:
snekrponnsii. - URL: https://znanium.com/catalog/product/348855. - - Pexxum mocryma: ist
aBTOPU30BAaHHBIX I10JIb30BATEIIECH.

B) pecypcbl cetu HTEepHET:

1. DnexTpoHHO-OMOIMOTEeYHAs cUcTeMa u3aTeibeTBa «Jlanby» http://e.lanbook.com

2. DnexTponHas oubnumoreka TT'Y https://www.lib.tsu.ru/ru/elektronnye-resursy

3. Hayunas snextponnas 6ubnuoteka http://www.elibrary.ru

4. DneKTpOHHO-OMOIMOTeUHas crucTeMa u3aatenbcrBa «Mudpa-M» wWww.znanium.com

5. CnpaBouno-mipaBoBas cuctema «Koucynsrantlnroc www.consultant.ru

7. Pedeparunas 6aza BUHUTU
http://www2.viniti.ru/index.php?option=com_content&task=view&id=236&Itemid=101

8. «IToctHayka» cereBoe nHpopmannonnoe uznanue https://postnauka.ru/

9. llenTpanbHas Hay4dHas CEJIbCKOXO03sicTBeHHAs Oubimoreka PAH http://www.cnshb.ru/
10. «buomorekyia» cereBoe HHPOPMAIMOHHOE U3ianue o ouomnoruu https://biomolecula.ru/

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTU

a) JTUIIEH3MOHHOE M CBOOOTHO pacmpocTpaHsIieMoe MPOrpaMMHOE o0ecTieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BKIrO4aeT MpHIOKEHHS:
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);

— yOaMYHO AOCTYyIHBIE o0sauHble TexHosnoruu (Google Docs, SInnekc auck u T.1.).

0) nH(hOpMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTPOHHBIN KaTaJjior Hayunou O6ubaoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas O6ubanoreka (peno3uTopwii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT crynenra — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHHYECKOe ofecreyeHme

Anpec (MECTOTIONIOKEHHE)
y4eOHBIX KaOMHETOB, OOBEKTOB
IUIE TIPOBEJICHUST TIPAKTHYECKUX
3aHATUH, OOBEKTOB (HU3UUECKOM
KYJIBTYPHI U CIIOPTA.

HanvenoBanne o00OpyqOBaHHBIX Y4YeOHBIX KaOWHETOB,
O0BEKTOB  JJIi  TPOBEJNCHHsS IMPAKTHMYECKUX  3aHSATHH,
00BEKTOB (PU3NYECKOW KYJIbTYpbl U CHOpPTa C MEpEeYHEM
OCHOBHOTO 000pYyIOBaHHUS.

Aynuropun Nel 634050, Tomckast 00J1aCTh, T.
(momMeteHue sl TECTUPOBAHMSI )KUBOTHBIX ): KieTku n Tomck, np-kT Jlenuna, 36, cTp.
CTEIJIaXKH IS COICP KaHUSI JKUBOTHBIX, CMOTPOBOM CTOI, 13

aHaJIM3aToOpP MOYH, aHAIM3ATOP KPOBHU, IIEHTPUYTH, (1 mo macopty BTH)

paboumii CTOJ, KOMIBIOTEP, TOUJIKU JJIs )KUBOTHBIX, Motika, | [Tnomans 30,7 M2



http://www2.viniti.ru/index.php?option=com_content&task=view&id=236&Itemid=101
https://postnauka.ru/
http://www.cnshb.ru/
https://biomolecula.ru/
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/

XOJIOIMJIBHUK JJISl P€aKTUBOB, MUKPOCKOTI, Kad AJis
PacXOIHBIX MaTE€pPUAIOB, TECT OTAEPIrUBAHUS XBOCTA, TECT
opodanuaibHOl CTUMYIISLINU, KOJIECO JIJIS U3MEPEHUS
AKTHUBHOCTH, KJIETKA JJI OIIEHKH aKTUBHOCTH.

VYyeOHast ayTuTopust i1l CaMOCTOATEIILHON PaOOThI 634050, Tomckast 061acTh, T.
Aymutopus Ne 28 Tomck, np-kT Jlenuna, 36
O6opynoBanue: Paboune craniuu, mporeccop Intel Core 15, | (56 mo maciopty BTH)

8I'6 onepaTuBHOI NamsiTH, 23-A10WMOBBI MOHUTOP ITnomans 37 M-

ViewSonic, MaTepaktuBHast maHens Prestigio, paboure
MECTa [0 KOJIMYECTBY 00ydaromuxcst (ayIMTOPHBIC CTOJIBI,
CTYJIbs); pabouee MeCTo IpenoaBaress (CTo, CTy).

15. Undopmanus o paspadorunkax

HNanunoBa Enena JImMutpueBHa, KaHAWIAT OMOJOTMYECKMX HAyK, JOUEHT Kadeapsl
busnoNorNH pacTeHui, OMOTEXHOJIOTUU U OnonHpopMaTuku MHCTUTYTa OMOJIOTHH, YKOJIOTHH,
MMOYBOBEJICHUS, CEILCKOTO U JIecHoro xo3sicrea HU TI'Y.



https://www.tsu.ru/education/faculties/bio/
https://www.tsu.ru/education/faculties/bio/

