MuHHCTEPCTBO HAYKH U BBICIICTO o0pa3oBaHuUs Poccuiickoii denepannu
HAITMOHAJIbHBIN NCCJIENOBATEJIbCKUN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

WNHCTUTYT OMOIOTHH, KOOI MU, I0YBOBEICHUS,CEILCKOTO U JIECHOTO X03sicTBa (bronornueckuii
WHCTUTYT)

YTBEPXIEHO:

Jupexrop
I. C. BopoObeB

Pabouas nporpamma JuCHUIUIMHbI
buosneprerunka
10 HAIIPABJICHUIO ITOATOTOBKHU
06.03.01 buoJsiorus

Hanpasnennocts (pouiib) TOATOTOBKU:
buonorus

dopma 00yueHus
OuHnas

KBanudukarus
bakauasp

I'on npuema
2024

COTI'JTACOBAHO:
PykoBonurens OI1
J1.C. BopoOber

[Ipencenarens YMK
A.JI. Bopucenko

Tomck — 2025



1. Iess ¥ mIaHUpPYeMBbIe Pe3yJIbTAThl 0CBOCHHS JMCIHIIIHHbI

Ilenpto OCBOCHHS TUCHMILIMHBI «brosHepreTnkay sBisieTcss GopMUpPOBAHUE CIICTYIOIITUX
KOMITCTEHIINH

- OIIK-2 - CniocobeH mpuMeHSATh MPUHIMIIBI CTPYKTYPHO-(YHKIIMOHATILHON OpraHU3aIlNH,
UCIIOJIb30BaTh (PU3UOJIOTUYCCKUE, [TUTOJIOTUICCKIE, OMOXUMHYECKHUE, ONO(PU3NISCKUE METOJIbI
aHajau3a IS OIEHKH W KOPPEKIMH COCTOSIHUS JKUBBIX OOBEKTOB M MOHHUTOPHHIA CPEIbl HX
oOouTaHus

- IIK-1 - CnocobeH yd4acTBOBaTh B HCCICIOBAHUM OHOJOTMUECKHX CHCTEM H UX

KOMIIOHEHTOB, IUIAHUPOBATh 3Tallbl HAYYHOTO HCCIEAOBAHUS, MPOBOAUTH HCCICAOBAHUS I10
pa3pabOTaHHBIM IpOrpaMMaM W METOJHMKaM, ONTHMHU3MPOBATH METOAMKH 0] KOHKPETHBIC
3a7a4H.

PesynpraTaMu OCBOCHUS AUCIUIUIMHBI SBJISIOTCS CICIYIONIUE WHIMKATOPHI JOCTHXKCHUS
KOMITCTEHIINH:

HOIIK-2.1. JleMOHCTpupyeT NOHHMaHWE NPUHIHUIIOB CTPYKTYPHO-(QYHKIIMOHAIBHON
OpraHU3aIH )KUBBIX CUCTEM

NOIIK-2.2. Hcnons3yeT (U3HOIOTHYECKHE, LUTOJIOTUYECKUE, OHOXMMHYECKUE,
Oonodu3mueckre MEeTOoAbl aHaIM3a JUIsl OICHKU W KOPPEKIMH COCTOSHUS KUBBIX OOBEKTOB U
MOHUTOPHUHTA CPEJIbI UX OOUTaHUSI.

NIIK-1.1 - IIpumensier nosiesbie 1 1a00paTOPHbIE METO/IbI UCCIIEJOBAHUS OMOJIOTHYECKUX

00BEKTOB C MCIHOJB30BAaHUEM COBPEMEHHOW ammapaTypbl U 0OOPYIOBaHHS B COOTBETCTBUU C
MTOCTaBJICHHBIMU 3aa9aMH.

2. 3aga4uM 0CBOCHHS JUCIUILINHEI

— M3yunTh MeXaHHU3MBI 3amacaHusi, TpaHchopMmaluy U Hepeadyn YHEPruM B KIETKE, UX
KOJIMYECTBEHHBIX aCIEKT U METOIUKHU U3y4ECHUS

— HayunTbcst npuMeHsATh NOHATUHHBIN annapar OnucaHus U pacy€ToB OMOIHEPTeTUYECKUX
IPOLIECCOB JUISl PELICHUS TPAKTUYECKHUX 3a1a4 NMPo(ecCHOHANBHOMN NesITeTbHOCTH.

3. MecTo AUCHUILIHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucuumnnuna otHocutes K broky 1 «/luctummnet (Moxynn)y.

JucuurniauHa OTHOCHUTCS K dYacTH 00pa3oBaTeIbHOW TMPOrpaMMbl, (POpMUPYEMOid
y4acTHUKaMU OO0pa3oBaTeNbHBIX OTHOLIEHWH, TpeqiaraeTcs oOydaromuMcs Ha BBIOOD.
JuctumimHa BXoguT B Moayib llpodeccuonanbHblii Moaynb «@DU3MONIOTHS 4YellOBEKa U
JKUBOTHBIX).

4. Cemectp(b1) ocBoeHHs U opMa(bl) IPOMEKYTOUHON ATTECTANMH MO TUCHMUILINHE

Bocemoii cemectp, 3auer

5. Bxoansblie TpeOOBaHUSsI 1JI51 OCBOEHHS U CIUNIHHBI

J1J1st yCTenTHOro OCBOSHUS TUCIIUTUTHHBI TPEOYIOTCS pe3yNIbTaThl 00yUEHUs IO CIEAYIOIUM
JUCHUIIJIMHAM: (((DI/ISI/IKa)), ((XI/IMI/ISI)), ((BI/IOXI/IMI/IH)), «Dusnonorusa 4ejoBeka U KHUBOTHBIX,
«buoduszukay. Jucrurumna «buosHepreTrKa» sSBISETCS JOTMUYECKUM MPOJOHKEHHEM B IEMU
JTUCIUATUTAH 110 TPHUHITUITY «OT MPOCTOTO K O0Jiee CIOKHOMY», H caMa SIBJISIETCS OCHOBOW JUIS
yrayOIeHHOTO U3YYEeHUH CIeIIMATbHBIX UCIUTUIHH.

6. SI3bIk peasnzanun

Pycckuin

7. O0beM TUCHHUILUTHHBI (MO1YJIA)

OO01mast TpyA0€MKOCTh JUCIHUTUINHBI COCTABISIET 2 3.€., 72 4acoB, U3 KOTOPHIX:



— nexuuu: 20 4.;
— CEeMHHApCKHeE 3aHATUA: 14 4.
O06beM caMOCTOATEIBHON pabOTHI CTY/ICHTA ONPECIICH YUeOHBIM IIJIAHOM.

8. Conep:kanne TUCHUIIMHBI (MOAYJISA), CTPYKTYPHPOBAHHOE MO TEMaM

TEMA 1. Uepapxuss OuosHepreTudeckux mpoueccoB. Buner sueprun. Tpoduyeckas
CTPYKTypa dKocucTtemsl. [lepemerenne BemecTsa 1o nuuieBsIM Lensam. [lepememenne sueprun
10 NuuIeBbIM LensaM. Llenu Bbienanus u neTpuTHble nenu. [lupaMupl 3HEPruyu B 3K0JI0rMUYECKUX
cucremax. [loHsiTue BajoBOil M YMCTON NEPBUYHON MPOTYKTUBHOCTH.

TEMA 2 Dmuepreruka 1enoro opranumsma OOmpe d4epTsl M pasHHIa aHaOomu3Ma H
katabosm3Ma. [ToHATHS acCUMWIALUY U AUCCUMMIIALMU. MeXaHU3MBbl peryssiiuu MeTadbosin3ma.
YpOBHU B3aUMOCBSI3M MEXIy Karaboimu3mMoM U aHaboiam3MoM. OCHOBHBIE 3Tambl pacraaa
YIJI€BOJIOB, OEJIKOB U )KHPOB.

TEMA 3. OcHOBbl TEpMOAMHAMUKH  HEpPaBHOBECHbIX  mpoueccoB  [lonsaTus
TEPMOJUHAMHYECKON CHUCTEMBI, TEPMOJMHAMUYECKOTO paBHOBecUs. BHyTpeHHss sHeprus
cuctembl. @OpMBI ITepeiaull SHEPTUU B JKUBbIX cucTeMax. CBOOOAHASI SHEPTUs KUBBIX CUCTEM U
e€ cpoiicTBa. TUIBI XMMUYECKON CBSA3M. DHEPrusl akTHBALMU OOpa30oBaHUS U Pa3pbiBa ciaalObIX
XUMHYECKHX cBs3eil. OTKyna Oepercs cBoOOHAs SHEPTHs B OMOIOTHYECKUX CHCTEMaX M KaK C ee
HOMOIIBIO coBepIaeTcst pabora? ConpsiKeHHbIE TPOLECCHI. Y CIOBUS CONPSKEHUS XMMUYECKHX
peaKuHnii.

TEMA 4. 3akons! 6uosHepreTuku PaznooOpasue myteil mpeBpaileHusi SHEPTUU B KUBBIX
KJIeTKax.3akoHbl OnodHepreTuku. OTIMYUS SHEPreTUKH PACTUTEIBHON KIETKH OT SHEPreTUKU
KUBOTHOM KJIETKH.

TEMA 5. LlenTpanpHasi pojib aJJ€eHHWIOBOM CHUCTEMbI B dHepreTuke kierok. Poas ATO B
KJIeTouHOU »HepreTuke. Ctpoenue monekynsl AT®. OcHOBHbIe «cTaTbu pacxogoB» AT B
kieTke. Makpospruueckue coequHeHus. CTpykTypa u npeacrtaBurenu. Huskosneprernueckue
docar-oprannyeckre coeauHeHus. llpuHIMI o00LEro MPOMEXYTOYHOrO MpoaykTa. JlBa
BaXHBIX crocoba cuHte3a AT®, koTopble peannsyroTcs IO Bcex kierkax. Knaccuduxarus
(bepMeHTOB.

TEMA 6. DnHepretnueckuil MeTa0o0JIM3M >KMBOTHOM KJIETKH. OTalbl SHEPreTHYECKOTo
oOMeHa. AdpoOHBIE M aHa’poOHBIE MYTH TMOJNydyeHHs »HHepruu. IlocrnenoBaTenbHOCTh
MOJKJIIOUEHUS! MEXaHHU3MOB AaHa’pOOHOro0 U a’3poOHOro SHEProoOpa3oBaHUs y KUBOTHBIX.
MacuraGsl paboThl 5IeKTpOHTpaHCHOPTHOM ey U AT®-cuHTa3bl MUTOXOHAPHIA

TEMA 7. TI'muxomm3. Craguu Tiaukoiu3a. JIMMUTHpYIOIIME TJIMKOIU3  YCIIOBHUS.
[TocnenoBarenbHOCTh ydacTusi GEpPMEHTOB B peakUUsAX INUKoau3a. OCOOEHHOCTH MPOTEKAHUS
[JIMKOJIN3a B KJIETKaX B MPUCYTCTBUU KHUCIOPOJA U B €r0 OTCYTCTBHE. DHEPIreTUUYECKUIl BBIXO]
[JIMKOJIN3a

TEMA 8. Hukis TpukapOOHOBBIX KUCIOT, TITMOKCHIIATHBIM IIUKII, TeKCO30MOHO(pOChaTHBII
mryHT. L{ukn TpukapOoHOoBbIX KUcIoT. Ero ¢pyHkumu B kietkax. [ muokcunatHelid muki. OTauauns
ot LITK. Ero ¢pyakuuu B knetkax. yHkiun rekco3oMoHo(ochaTHOro MyHTa B KIETKAX.

TEMA 9. JlpixarenpHasi L€llb MUTOXOHIPUN, TEOPUS XEMHOCMOTHYECKOTO CONPSKEHUS.
OOmiee MoOHATHE O CTPOEHUMU M (YHKIUOHUPOBAHMU JbIXATE€IbHOW IeNH. XapaKTepUCTHKa
KOMIIOHEHTOB JbIXaTeabHOM Ienu: komiuieke | u xommiekc 1, kommiekc 1l u xommiekc 1V,
youxuHoH u muroxpom C. Cxema mocien0BaTeNbHBIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuyii IpyU MEPEHOCE JIEKTPOHOB U IIPOTOHOB € Y4aCTHEM IIPOMEKYTOUHBIX IIEPEHOCYUKOB.
OcoOeHHOCTH  CTpOEHHSI  3JEKTPOHTPAHCHOPTHBIX  1Hemneid  Oakrtepuil.  CompsikeHHbIE
OKHUCJIUTEIbHO-BOCCTaHOBUTENBHbIE mapsl B OTL[.  OxucnurenbHO-BOCCTAaHOBUTEIbHBIN
MOTEHITMAT KOMIIOHEHTOB JIbIXaTeNbHOMW 1ienu. MI3MeHeHne CTaHaapTHON CBOOOHON PHEPTUHU B
peakuuy, CBSI3aHHOW C IIEPEHOCOM DJIEKTpPOHOB. HampaBineHue IOTOKa JIIEKTPOHOB U
JHEPreTUYECKHE COOTHOIICHNUS B JBIXaTEIIBHOM 1eNH. BemecTsa, ogaBIAIoIKue OKACIUTEIbHOE
dochopmmuposanne. Crenuduyeckue WHTUOUTOPHI, OJOKUPYIOMIMM OIPEISICHHBIE 3TaIlbl
IbIXaTenbHOM 1enu. Benuuusbl, Xapakrtepusyronme 3((EKTUBHOCTh  OKUCIUTEIBHOTO



dbocdopmupoBanus. AKIENTOPHBI KOHTponb abixanusa. CrpoeHue komriuiekca FOF1 wu
obpazoBanne AT®. OCHOBHBIE TIOJIOKEHUS XEMHOCMOTHYECKOH TEOPHHM COTPSIKCHUS.
OKCHepUMEHTAJIbHBIE JJOKA3aTEIbCTBA XEMUOCMOTHYECKON TEOpUHU conpsbkeHusl. CUHTETUYECKUE
noHbl. OCcOOEHHOCTH TpOoIlecca OKUCIUTENBHOTO (ochopuInpoBaHUs CBUAETEILCTBYIOIIUE B
[10JIb3Yy XEMHOCMOTHUYECKON T'MIIOTE3bl. AJIbTEPHATUBHOE MCIOJb30BAHUE SHEPIrUU MIPOTOHHOIO
rpaaueHTa. MUTOXOHIPUH U CTAPEHUE OpraHu3Ma.

TEMA 10. buoxemumomunecuenuus. Ilonsarue Ouomtomunecuenuus. I[lporneccsr,
Jexane B OCHOBe OuostoMHHCLEHUUHU. Jlronndepunsl u monudepasbl pa3HbIX OPraHU3MOB.
benok GFP, ero ocoGeHHOCTH (YHKIMOHMPOBAHUS M TEPCHEKTHBBI MCIOIB30BaHUA. Poib
OMOXEMIIIOMUHECLICHIIUH B peaiu3alui ON0IOrnYecKuX (PyHKIIUMA.

TEMA 11. Crtpykrypa Boabl B Ouonormdeckux cucremax, Comutonsl. KosekTuBHbIE
npoueccel. Conurton. [loTpebiienne u mnpeoOpazoBaHUE SHEPTUU MOCPEACTBOM COJUTOHA.
[TonsiTe MonexkyasspHON sueiiku. OIS KUBOW U HEXUBOW MOJIEKYJISIPHBIX siueek. PDpaxTail.
[TpuHuMn enuHCTBa 1ETOro mpu cBoOonae yacteil. KoHIenmuss MONEKyNISpHOW SYEHKH Kak
OCHOBHOM €IMHUIIBI dKUBOTO.

TEMA 12. JIuckyccHOHHBIE BOTIPOCH COBPEMEHHOW OMOIHEPTETHKN

9. Tekyumuii KOHTPOJIb 110 JMCHUIIJIMHE

Tekymmii KOHTPOJb IO TUCHMIDIMHE MPOBOJUTCS IYTEM KOHTPOJIS MOCEIIaeMOCTH,
MMPOBEACHNA KOHTPOJIbHBIX pa60T, TECTOB I10 JICKIUOHHOMY MAaTCpHraly, BLIIIOJHCHUA TBOPYCCKUX
JOMAIIHUX 3alaHuii U (ukcupyercs B (opMe KOHTPOJIBHOM TOYKM HE MEHEE OJHOTrO paza B
ceMecTp.

OneHouHble MaTepuanbl TEKYIIEro KOHTpOJA pa3MenieHsl Ha caiite TI'Y B pazmene
«Mudopmarms 06 oOpa3oBareabHON TporpaMme» - https://www.tsu.ru/sveden/education/eduop/.

10. Iopsiok NpoBeeHUs] U KPUTEPHUH OLIEHUBAHUS NMPOMEKYTOUYHON aTTeCTALUM

3ader npoBoauTCS B YCTHOM (opme mo OuieraM. buier cogep uT Tpu TEOpEeTHUYECKHUX
Bonpoca. [IponomxurensHocTs 3auera 1,5 yaca.
®opmupoBanue MOIIK-2.1., UIIK-2.2. orpaikaercsi B MNOATOTOBJIEHHBIX CTYACHTOM
JIOKJIa/IaX K CEMUHAPCKUM 3aHATHUSAM IO TEMaM:
1. Tema. LlenTpanbHas poJib aICHUIOBOI CUCTEMBI B SHEPreTHKE KieTkH. [lnan cemunapa:
a) Pone AT® B knerounoil snepretruke; 0) OcoOenHoctu crpoeHus TAD, nenarommue ee
YHHMBEpPCAIbHONW MOJIEKYJION B KJIeTOUHOU 3HepreTuke; B) CpaBHeHUs Beln4uH dHeprun AT u
BBICOKO- UM HH3KOIHEpPreTHuecKux QochaTopraHMuecKux COoeluHeHHH; r) Makposprudeckue
COEIMHEHUS: 0COOEHHOCTU CTPOEHHUS U Nepeauu SHEPruu; ) AHAIN3 UCIOJIb30BaHUs SHEPTUU
AT® B peakuusix Mmerabonusma; ) [yt ¢pepmentraruBHoro nepeHoca GpochaTHbIX MPYIIIL.
2. Tema .HauanpHble (HOATOTOBUTENIBHBIE) PEAKIIUU SJHEPIETUYECKOr0 0OMeHa B kieTke. [lnan
CeMMHapa: a) AHaJIM3 ATAMlOB YHEPTETHUECKOro OOMEHa Ha pa3HBIX YPOBHSIX OpraHu3aluu; 0)
CpaBHeHue a’poOHBIX M aHa’pOOHBIX MyTell moiMydyeHus »HHepruu; B) PaccMmoTpeHue

MOCIIE0BATEIHHOCTH MOIKITFOUEHUS MEXaHHU3MOB aHa’poOHOTO u a’poOHOTO
sHeproobpaszoBanus; r) MacmTabbl pabOThl 3JyieKTpoHTpaHCTOpTHON Hemu U ATd-cuHTa3bI
MUTOXOHIPUI

3. Tema. I'nuxonus. Ilnan cemunapa: a) AHanu3 yCIOBUN NPOTEKaHMs PEaKIMil TNIMKOIM3a U
MOUCK «y3KOro MecTa» 0) AHaiu3 OCOOEHHOCTEH MPOTEKaHHWs TJIMKOJIM3a B a’poOHBIX U
aHa’pOOHBIX yCcIOBUX B) Pacyer sHEpreTHuecKoro BbIXoa IIIMKOIN3a.
4. Tema [{uxn TpukapOoHOBBIX KUCIOT. [1man cemunapa: a) OOmuit TOpSAOK peaKiuii IUKIa
Kpebca; 6) Ananus craauii LITK; B) 'muokcunatapiii muki; 1) @ochoraoKoHaTHRINA MYTh
nepeadn SHEPIuy;

UIIK-1.1. popmupyercs npu NOATOTOBKE K CEMUHApaM MO TEMaM:
«[lepeHoc 37EKTPOHOB B JBIXATEIbHOM LENH M OKUCIUTeNbHOe (ochopuiupoBanuey. [lnan
ceMMHapa: a) Y TUIM3alus BbICBOO0XKJAEMOI SHEPTUHU B TYHKTAX SHEPreTUYECKOTO CONPSHKEHUS;
0) XapakTepuCTHKa KOMIIOHEHTOB JbIXaTeNbHOM 1enu; B) (CxeMa MOCiIeqoBaTeIbHBIX



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI ITPU IEPEHOCE FIEKTPOHOB U IPOTOHOB C YYAaCTUEM
MIPOMEKYTOUHBIX MEPEHOCYUKOB; T) AHAIN3 OCOOCHHOCTEH CTPOEHUS 3JIEKTPOHTPAHCIOPTHBIX
nenei 0akTepwii; a Takke K TeMe «XeMUOCMOTHYECKasl Teopus conpsbkeHus». [1nan cemuHapa:
a) Conepkanue xemuocMoTrueckoit Teopuu [Turepa Mutuena; 6) O6ocHOBaHUE T0KA3aTEILCTB
B II0Jb3Y XEMHOCMOTHMYECKONW TEOPUM CONPSKEHUS; B) BO3MOXKHOCTH anbTEpHATUBHOIO
UCIIOJIb30BAaHUsl MPOTOHHOTO TIpajueHTa. TecThl MPOBEPSIOT OOIIYI0 TOTOBHOCTH CTYAEHTa K
npuMeHeHuto nHaukaTopoB komnerenuuit MOIK-2.1., MOIIK-2.2., u UTIK-1.1.
Ecnu nabpano menbine 85 % 0amioB OT MaKCUMaibHO BO3MOXKHON CYMMBI, TO CTYJIEHT
C/IaeT YCTHBIN 3auet nmo OmneraM. Kaxapiii Ouier cogep kUt 3 TeOpeTHYeCKUX BOIPOca, OTBET Ha
KOTOpBIE OTpa)kaeT ocBoeHue cryjaeHtoM uHaukaropoB MOIIK-2.1., UOIIK-2.2., u UIIK-1.1.
[TponomxurenbHOCTh 3a4yeTa 1 yac.
Bomnpocsl k 3a4eTy no aucuuiinie «bnodnepreruka
NOIIK-2.1. JleMOHCTpUpYeT MOHMMAaHHE MPUHIUIIOB CTPYKTYPHO-(QYHKIIMOHAIBHOM
OpraHu3aly )KUBBIX CUCTEM
1. Omnpenenenue noHaTuii bnocepa, OMOIOrUIEeCKast )KU3Hb, JKUBOC BEIIECTBO
[TupaMu bl SHEPTHH B HKOJIOTMYECKUX CHCTEMaX
Criermuduika >xuBoro BemiecTBa. OCHOBHBIE (DYHKITHH KHBOTO BEIIECTBA
Tpoduyeckas CTpyKTypa 3KOCUCTEMBI
[lepemenienne sHepruu o NUUIEBbIM LensaM Llenu BelegaHus U JETPUTHBIE LEIU
[lonsiTHE BaIOBOM M UMCTON NEPBUYHON MPOLYKTUBHOCTH
7. Otkyna 6epercst cBOOOIHAS SHEPTHSI B OMOJOTUIECKIX CUCTEMAaX M KaK C €€ TIOMOIIBIO
coBepiaercs pabora?
8. Tumbl xuMHuecKOll CBA3M. DHeprus akTUBAlMM oOpa3oBaHMsI U pa3pbiBa ciIaObIX
XUMUYECKHUX CBSI3Er
NOIIK-2.2. Hcnoms3yeT  (U3HOIOTHYECKHE, IUTOJOTHYCCKUE, OHOXMMHYCCKHE,
O6uodu3nyeckue MEeTOJbl aHAINW3a JUIsl OLUEHKHM M KOPPEKIMH COCTOSHUS KMBBIX OOBEKTOB U
MOHMTOPHHTA Cpeibl UX OOUTaHUS.
9. YpoBHU B3aMMOCBSI3U MEX/y KaTab0IM3MOM U aHabomu3MoM OO1ue 4epThl U pa3HHLa
aHabonM3Ma 1 kaTabonuzma
10. ComnpsikeHHBIE TPOLIECCHL. Y CIIOBUS CONPSKEHUS XUMUYECKUX pEaKIUi
11. CBoGojHas 3HEPrHsl )KUBBIX CUCTEM U €€ CBOMCTBA
12. OcHOBHBIE 3TaMNbl pacrnaja yriaeBo0B, OEIKOB U KUPOB
13. MexaHU3MBI pETryIsaIuy MeTadoIru3mMa
14. BHyTtpeHHss sHEprus cucreMbl. @OpMBI IIEpeaui SJHEPTUU B KUBBIX CUCTEMAaX
15. IIpoTOHHBIN U HATPUEBBINA MOTEHIIAATIBI
16. PasHooOpa3ue myTeil mpeBpallieHust SJHEPTUH B )KUBBIX KJIETKaX
17. Ponp AT® B knerounoi auepreruke. Ctpoenue mosnexkyssl ATO
UIIK-1.1 - Ilpumensiet noseBblie ¥ 1a00paTOPHbIE METOABI UCCIIEAOBAHUS OHMOIOIMYECKIX
00BEKTOB C HCIOJB30BAaHUEM COBPEMEHHOM ammapaTypbl U 0O0OpYIOBAaHMSI B COOTBETCTBUHU C
MIOCTaBJIEHHBIMHU 33Ja4aMHU.
18. IlepBblit 3aKOH OMOPHEPTETUKHU
19. Bropoii 3aK0H OMO’HEPTeTUKH
20. Tpetuii 3aKk0H OMO’HEPTETUKH
21. OcnoBHble «cTaTb¥ pacxonoB» AT® B kieTke
22. Makpospruueckue coenqnHenns. CTpykTypa u npeacraButend. HuskosHepretuueckue
docdar-oprannueckue CoeTMHEHUs
23. OTau4us SHEPreTUKHU PACTUTEIBHOMN KIETKU OT SJHEPTE€THKN KUBOTHOM KIETKH
24. Drambl SHEPreTH4eckoro ooMeHa
25. IlocnemoBaTtenbHOCTh TOJKIIOYCHHS MEXaHHW3MOB aHa’poOHOTO U a’poOHOTO
9HEProoOpa3oBaHus y KUBOTHBIX
26. buonornueckoe 3Ha4YeHHE Mpoliecca riaukoan3za. CyMMapHOe ypaBHEHHUE
27. AspoOHbIe U aHaYPOOHBIEC YTH MOIYYEHHS SHEPTHH

AU



28. Craguu riukonusa. [locienoBaTebHOCTh Y4acTUsl JEPMEHTOB B PEAKIHAX TIMKOIN3a

29. JIuMUTUPYIOIIHE ITUKOJIN3 YCIOBUSA

30. I'muoxcunatnelii nuKi; ero gyakuuu. Otmryns ot L[TK.

31. [uks TpukapOOHOBBIX KUCIOT. Ero GyHKIMM B KIeTKax

32. ®yHKIUU TeKcO30MOHO(pOC(hHATHOTO IIYHTA B KIETKAX

33. Macmtabsl paboThl 37eKTpOHTpaHCHOPTHOH nenu 1 ATd-cuHTa3b61 MUTOXOHIPUI

34. OxkucnurensHoe hocopunupoBanue. CyTb U CMBICI ATOTO Mpoliecca

35. OcoOGeHHOCTH MpPOTEKaHUsl TJIMKOJIU3a B KJIETKaX B MHPUCYTCTBUM M OTCYTCTBHH
KHCII0poJia

36. Ilpunnun o01Iero NpoMexyToOuHOTO MPOAYKTa

37. Cnoco0sl oOpazoBanust AT® B kieTkax

38. DneKTpoHTpaHCHOPTHAs IIeMb MUTOXOHIPUI CTpOoeHUE U QYHKIIUU

39. Knaccudukanus ¢pepMeHTOB

40. IlepeHocC >IETKPOHOB MO ABIXATEIBHOM LIEMH U OKUCTUTENbHOE (PochopummpoBaHue

41. VHrnOuTtopsl, OJOKHPYIONME TEPEHOC JIIEKTPOHOB B  JBIXATENBHOW  IIETIH.
['unpaBnuyeckas MoJIeib IbIXaTeIbHOMN IENH

42. Xemuocmotuueckas teopus [lutepa Mutuemnna.

43. BbICBeUMBAHHE JHEPTrUU OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAaKIUil B BHJE
OMOJIOMUHECIIEHTHOTO U3TYy4YEHHUSI

44. O6mue npeacrapieHus 00 ADOK

45. AHTHOKCHIAHTHAs 3alIuTa KIETOK.

46. MUTOXOHJIpUH U CTapeHUE OpraHu3Ma
Kpurepun onenuBanus:

OueHka Kputepuu onenku

He 3aureno Her otBera naxke Ha 001111e BOIPOCHI

Hemnonnelii oTBET Ha BCE BOIPOCHI, IOJHBIA Pa3BEPHYTHIA WIH

3auTeHo o
JAaCTUYHO HCIIOJIHBIN OTBECT HA BCC BOHpOCI)I

OneHouyHble MaTepuanbl sl IPOBEIECHUS MPOMEKYTOYHON aTTeCTallMi pa3MeEIIeHbl Ha
caiire TI'Y B pasgene «MHpopmanus 00  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOAMYECKOE O0ecIIeueHne

a) DJIEKTPOHHBIN Y4eOHBII Kypc MO AMCUUILIMHE B 3JEKTPOHHOM yHUBepcurere «iDO»
https://Ims.tsu.ru/course/view.php?1d=1601

6) OrneHoyHble MaTepHualbl TEKYLIEro KOHTPOJS U MPOMEKYTOYHOW aTTecTalu Io
JUCLUIUINHE, IPEACTABIEHHBIE B COOTBETCTBYIOIIEM Kypce «iDO».

B)I[1nan ceMuHapcKuX 3aHSITUHA MO TUCUUIUIMHE, NMPEICTABICHHBI B COOTBETCTBYIOLIEM
kypce «iDO» (LleHTpanpHas poib aJeHWIOBOM CHCTEMBI B JHEPreTUKE KIETKM -2 daca,
HavanpHbIe /MOATOTOBUTENBHBIC PEAKIIUH YHEPTETUUECKOTO0 0OMEHA B KJIETKE — 2 Yaca, TITUKOJIN3
— 24aca, IUKJI TPUKApOOHOBBIX KHCJIOT — 2 Yaca, MEePeHOC 3JIEKTPOHOB B JIBIXATEIbHOM LU U
oKucnuTeabHoe pochopuarpoBaHue — 2 yaca, XeMUOCMOTHYECKAsi TEOPHsI CONIPSDKEHUS -2 Jaca,
JIMCKYCCHOHHBIE BOIIPOCHI COBPEMEHHOW OMORHEPreTHKH — 2 Jaca.)

r) Meroanueckue yka3zaHUs 10 OpraHU3alUU CaMOCTOSITENbHONW pabOThl CTYAEHTOB,
IIPEJICTaBICHHBIE B COOTBETCTBYIOLIEM Kypce «iDO».

12. [lepeuyens yueOHoIi 1uTepaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas TuTeparypa:
— bonpmakoB M.A., Xapkosa JLII. MemOpannble mporecchl (U3HOIOTUYECKHA U

Oouodusnveckuit actekTel. YuebHnoe nocodue. 2011.



— XKapkosa JL.II., bonbsmiakoB M.A. OCHOBBI HEPTETHKH )KUBBIX CUCTEM. Y 4eOHOE TIOCOOHE.
Tomck:TT'Y. 2013. 164c.

— Memb6pannas 6uosnepreruka: /B. I1. Ckymaues, A. B. boraues, ®. O. KacnapuHckmii
Mocksa: U3n-Bo MockoBckoro yausepcurera, 2012 367 c.

0) IONOJIHUTEIbHAS TUTEPATYpa:

— AptioxoB B.I'. u np. buodusuka. Yuebnuk ams BY30B. M: AkageMUyecKuil MPOECKT,
2013. 29%4c.

— XKypasnés A.W. KBantoBas 6uodusnka >KMBOTHBIX W YeJIOBEKa: yueOHOe rmocodue. M:
BMHOM. JIaGoparopus 31anuii, 2011 — 398 c.

— Banar B.K. JluccunaTuBHBIE CTPYKTYphl B pPEaKIHOHHO-IU(DPY3MOHHBIX cHCTEMax.
OxcnepuMeHT u Teopus. M: KU, 2008. 300 c.

— Spocnasues A.b. MemOpanbl u MemOpaHHbIe TexHOMOruU. M: Hayunsrit mup, 2013. 612c.

— Jlxakcon M.b. Monekynspaas u kierounas Ouodmsuka. M: Mup; BMHOM.
JlaGopartopus 3nanui, 2012-551 c.

— Pyobun A.b. buodwusuka: B 3-x Tomax. (11. - Teopernyeckas 6uopusuka. 472 c.; 2 T. —
buodusuka knetouHsix mporeccoB. buoduszmka memOpanubix mnpoueccoB. 384 c.; 3 T. -
brodusnka KIEeTOYHBIX TPOIECCOB. MeXaHN3Mbl TIEPBUYHBIX (HOTOOMOIOTHIECKUX TIPOIECCOB.
480 c.). M: UKU, 2013.

— JLH.I'amns, H.P.I'ame. HoBeIl moaxon k mpoOsiemMe OMO3HEPTeTUKH - HOBBIE METOJIBI

UCCIIeIOBaHMM B HayKax o >kxu3HH. Hayunoe npubopoctpoenue, 2008, 1.18, No2, ¢.52-60.

— JLH.I'anne, H.P.I'ayue. Mexanu3m MEXMOJIEKYIAPHOM MEPENadYyd YHEPTUU UBOCIPUATHS
CBEPXCJIA0BIX BO3JCUCTBUN XMMHYECKUMHU U OMOJOTHYECKUMH cucteMamu. buodwusuka, 2009,
T.54, Ne3, ¢.563-574.

—JI. Tans buosnepreruka — marus xxu3zau M: ACT; CII6.: Actpens-CII06, 2010. — 349c.

— Anws6epre b., bpeii [1., JIsrouc JIx. u ap. MonekymnsipHas OMo0Tust KJIETKU. 2-€ u3f. -M.:
N3n-Bo «Mupy, 1994. T.1.

— CkynageB B.II. 3akonsl Ouosnepretuku// CopoBckuil 0011eo0pa3oBaTeIbHbIA KypHa.
1997. Nel. C 9-14

— Tuxonos A.H. MonekynsipHble npeodpa3zoBaTei SJHEPriH B *KUBOH KieTke// COpoBCKUi
oOpa3oBaTenbHbIN xypHaIL. 1997. Ne2. C 10-17

— DHeprus, cexc, caMoyouiicTBo. MuToxoHipuu u cmbicia ku3Hu. Huk JIsiin 2016, 368

— B. II. CxynaueB Kak 310 nenanocs: 0 T€X, KTO CO3/1aBajl COBPEMEHHYIO HayKy. MockBa:
N3n-Bo MockoBckoro ynusepcurerta, 2010. 220 c.

— buoxumusi: [yueOHUK i cTyneHTOB MenuiuHckux By3oB /T. JI. Aneiinukosa, JI. B.
AsneeBa, JI. E. Aunpuanosa u ap.]; mox pen. E. C. Cesepuna M.: [DOTAP-Menua , 2005. 779 c.

— Ckymages B.II. Kucnopong B xuBoil kierke: ngo0po u 310/ CopoBckui
061eobpazoBaTenbHbIN KypHal. 1996. Ne3. C 4-16.

— Ckynaues B.I1. Duepreruka Ouonornueckux Mmemopas. - M.: M3a-Bo «Haykay, 1989.

— Hukounc J1.JIx. buosnepreruka. BBenenue B XeMHOCMOTHYECKYIO Teoputo. - M.: M31-Bo
«Mup», 1986

— MenunuHckas u 6uoioruueckas ¢pusnka: [yuedHoe nocodue ajsi CTyI€HTOB YUpexkKIeHUN
BhICIIEro 00pa30BaHus M0 MEAUIIMHCKUM criennanbHocTsaM] /B. I'. Jlemenko, I'. K. Nnbuy

— Pyoun A.b. buodusuxa: B 2-x tomax. T.2. — buodusuka KJIETOUHBIX MPOIECCOB:
Vueouuk— M.: MI'Y umenun M.B.JIomonocosa, 2004. — 480 c.

— A. Kamkun, U. Kucenera ®usnonorus u MOJEKyJIsspHas 0nosiora Mmemopan kietok 2008.
592 crp.

B) pecypchl cetu MHTEepHET:



— https://postnauka.ru/video/70630 OTkpbiTast JeKIUsS MOJEKYJIspHOro Ouonora Pudapna
Xennepcona, mardopma IloctHayka

— https://postnauka.ru/video/40273 Ortkpeitas sekmust A.Sl. MynkumkansH, 1.0.H.,
npodeccopa dakyapTeTa OMonHxkeHepun U ouonndopmatuku, ¢ MI'Y um. M. B. JlomoHocoBa.
brosHepreTryeckne MEXaHU3MBbI U UX IBOJIOIHS, atdgopma [loctHayka

— https://openedu.ru/course/msu/BIOPHY/ OtkpoiThiii kype buodusuka. Makcumos I'.B.,
1.0.1H., npodeccop MI'Y umenn M.B. Jlomonocosa, [Inatrpopma OTKpbITOE 00pazoBanue

13. Ilepeyenb MHGOPMAIMOHHBIX TEXHOJIOT Uil

a) TUIIEH3UOHHOE ¥ CBOOOTHO PaCcIpOCTPaHsIEMOE MPOTrPaMMHOE O0ECTICUCHNE:

— Microsoft Office Standart 2013 Russian: naker nporpamm. BxirodaeT npunoxxenus: 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);

— IyOJIMYHO JOCTYITHBIE O0JIAYHBIE TEXHOJIOTUH (SIHIEKC INUCK U T.I1.).

0) nH()OpPMAIMOHHBIC CIIPABOYHBIC CHCTEMBI:

- DNEKTPOHHBIN KaTaJjior Hayunoit o6ubnuorexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKkTpoHHas Ooubnmoreka (pertozuTopHin) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBbC Jlanp — http://e.lanbook.com/
— OBC Koncynbrant cryaenTa — http://www.studentlibrary.ru/
— ObC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHHUYECKOe o0ecrieyeHue

Aynutopuu Ui IPOBEICHUS 3aHATUHN JIEKIIMOHHOTO THTIA.

Aynuropuu 1S IPOBEAEHUS 3aHITUH CEMMHAPCKOT0 TUIIA, UHANBUIYAJIBHBIX U TPYIIIOBBIX
KOHCYJIBTALIMM, TEKYILIEr0 KOHTPOJIS ¥ IPOMEXKYTOYHOU aTTECTALUH.

[ToMemienust Ui caMOCTOSITEbHON PabOThI, OCHALEHHbIE KOMITBIOTEPHOM TEXHHKOW U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMallMOHHO-00pa30BaTENIbHYIO Cpely M K
UH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

15. Undopmanus o paspaboTunkax

Kapkosa JIto60Bb [leTpoBHa, k.0.H., TO1IEHT, Kadeapa GU3HOIOTUN YEIOBEKA U
*kuBoTHRIX HU TT'Y.
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