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1. leab ¥ nJIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

Iesbr0 0CBOEHMSI JUCLUIUIMHBI ABISETCA (POPMUPOBAHUE CIECAYIOIIMX KOMITETEHIIMHI:

OIIK-2 CnocoGeH MpUMEHATh MPUHLIHUIBI CTPYKTYPHO-()YHKIIMOHAIBHOW OpraHU3alluy,
UCIOJIb30BaTh (PU3MOJIOTMYECKHE, HUTOIOIHYECKHEe, OMOXUMHUUYECKHe, Onodu3nuecKkue MeToabl
aHanmu3a JUId OLUEHKH M KOPPEKIMH COCTOSHUS KHUBBIX OOBEKTOB W MOHHMTOPWHIA Cpelbl MX
oOuTaHusl.

[IK-2 CnocoGeH wu3ydaThb HAyYHO-TEXHMUYECKYI0 HMH(OpPMAIMIO [0 HAampaBIECHUIO
UCCJICIOBAaHUN U NMPE/ICTABIIATh PE3yJIbTaThl CBOMX UCCIIEAOBAaHUI B HAYYHOM COOOILECTBE.

Pe3ynbpraramMu 0cBOEHUS NHMCLUUIUIMHBI SBIISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-2.1 JleMOoHCTpUpYeT TOHHUMAHWE TPUHIMIIOB CTPYKTYPHO-(YHKIMOHAIHLHON
OpraHU3al1H )KUBBIX CUCTEM

NIIK-2.1 BiageeT HaBBIKOM MOKWCKA U aHAIHM3a HAyYHOU MHGOPMAIUU 10 HATIPABICHUIO
HUCCIEeI0BAaHUN

2. 33}13‘11/1 OCBOCHUA TUCHHUIIIMHBI

— ChopmupoBaTh MpeACTaBIEHHE O 3aKOHOMEPHOCTSAX Ppa3BUTUS OMOJIOIMYECKHX
IPOIIECCOB B CHCTEMax in Vitro, JKMBBIX OpraHax M TKaHIX, KJIETOYHBIX MOMYJSIUIX, Ha
MOJIEKYJIIPHOM YPOBHE, OCBOUTh IIOHATUNHBIN anmnapar.

— HayunTbcsi MpUMEHATHh NMOHATUMHBIN armapaTr, OCBOCHHBIN IIPU OCBOEHUU Kypca, Ui
peleHHs MPAKTUYECKHUX 33134 NPo(hecCHOHAIBHON e TeIbHOCTH.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMmbl

Jucuumnnuna otHocutes K broky 1 «Jlucuuminaet (Moxynn).

JlucuunianHa OTHOCHTCS K 4YacTH OOpa3oBaTeNbHON MporpaMMebl, (HOpMHUpPYyeMOit
y4acTHUKaMU OOpa30BaTeNbHBIX OTHOLICHHWM, TMpeuiaraercs oOydalomuMcs Ha BbIOOD.
Huctunnuna BXxoauT B Moayib llpodeccronanbubiii mMonynb «DU3MONOTUS PACTCHHH,
MUKPOOPTaHU3MOB, OMOTEXHOJIOTUS U OMOWH(OPMATUKA.

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

[IaTe1it cemectp, 3aueT

5. BxoaHblie Tpeﬁonamm AJik OCBOCHHUA JUCHUIIJINHBI

JUisl yCHenHoro OCBOCHUS AUCHUIUIMHBI TPEOYIOTCSI KOMIETEHIIUH, COPMHUPOBAHHBIE B
X0JIE OCBOEHHS 00pa30BaTENbHBIX IIPOrPaMM IPEALIECTBYIOIIETO YPOBH 00pa30BaHusl.

JUIs yCHEIIHOTO OCBOEHHUS IUCLUIUIMHBI CTYIEHTBI JOJDKHBI BJAJETh 3HAHWSIMH B
o0nacTu GMOXUMUH, HEOPraHMYECKONH XUMUHU, OPTaHUYECKON XUMUH, ONOJIOTHH.

6. SI3bIK peanuzanuun

Pyccknit

7. O0beM TUCHHUILIAHBI

OO6m1ast TpyI0€MKOCTh TUCIHUIUIMHBI COCTABIISET 2 3.€., 72 9acOB, U3 KOTOPHIX:
-neKuun: 16 u.

-cemuHap: 16 4.

O0BbeM caMOCTOSTENEHON padOThI CTY/ICHTA ONpeaeNieH YIeOHBIM IIaHOM.

8. Coaep:xkaHue TUCHHUILINHBI, CTPYKTYPHMPOBAHHOE 10 TEMaM

Tema 1. Yro Takoe OumoxkuHeruka? DepMeHTaTUBHAs KHHETHKAa — OIpEAEIICHHUE,
OCHOBHBIC ITIOHATHS, HCTOPUS Pa3BUTHUSA. 3a7a4d, KOTOPBIE PEIIACT XUMUYECKask KHHETHKA.



Tema 2. ®depMeHTHI, UX 3HaUCHHE B OMosioruu. benku — Ononornyeckue KaTaau3aTophl.

Tema 3. Kuneruka pepmenTaTuBHBIX peakiuid. Kunernka Muxasnuca-MeHTOH.

Tema 4. Kunernuyeckue cxembl (EPMEHTATUBHBIX DPEAKUMHA W WX MpEICTaBICHHE
rpadamu.

Tema 5. [lonstue 06 HrHOMpoBaHNH (HEPMEHTATUBHBIX PEAKIUil.

Tema 6. O030p IBYXCYOCTpPaTHBIX-IBYXIPOJYKTHBIX MEXaHU3MOB (epMEHTATUBHBIX
peakuuii. MexaHu3M 3ameleHus pepmenra.

Tema 7. MnTterpansHas ¢opma ypaBHeHHss Muxasnuca-MeHTOH. DaKTOPbI, BIUSIONINE
Ha (EPMEHTATUBHYIO AKTUBHOCTb.

Tema 8. Kunernka neneHus KJI€TOK U OCHOBHBIE TAPaAMETPhI 3TOTO MPOLECCa.

Tema 9. Kuneruka cOamaHCHpPOBaHHOTO pocTa. YpaBHeHHE MOHO.

Tema 10. HemnpeppiBHOE KyJbTUBUPOBAHME KJIETOK. XEMOCTaT, KakK CHCTEMa C
MOCTOSIHHBIM IPOTOKOM.

Tema 11. Cucrema ypaBHeHudd MoHO n1s XeMocTaTa. AHalu3 CTAMOHAPHOTO
COCTOSIHUSI.

Tema 12. CrexuomeTpusi KJIETOUYHOTO POCTA.

Tewma 13. Ileproibl THAYKIIMY HA KUHETUYECKUX KPUBBIX POCTA.

Tema 14. OcTaHoBKa pocTa, alonTo3 U TH0eNb KIETOK.

[liman ceMuHapCKUX 3aHATUN

Cemunap 1. O0cyxenue BOmpocoB 0 (epMEHTATUBHOW KUHETUKE — OIpeesieHHe, 10-
HATHSL, UCTOpUA pa3BUTHA. KuHeTHka peakuuii mepBoro nopsijika: OCHOBHbIE TEPMUHBI U MOHS-
TUS. YpaBHEHHUE SKCIIOHEHIMAJIBHOTO pocTa M pacnaja. [lonstue o karanuze. [louemy Oenku
BbIOpaHbl B Ka4eCTBE INIaBHBIX OMOKaTanu3aTopoB. OcOOEHHOCTH CTpOeHUs OEIKOB Kak OMoKa-
TaJIU3aTOPOB.

Cemunap 2. Ormpoc u 0oO0CyXJIeHHE BONPOCOB HHIMOMpPOBaHMSA (EPMEHTATHUBHBIX
peakmuii, KiIacCHPUKAIMKM W MEXaHU3MOB JICHCTBUS HMHTHOUTOPOB, KOHKYPEHTHOE H
HEKOHKYPEHTHOE UHTMOMpOBaHUE (epMEHTATUBHBIX peakiuii. CriocoObl onpeeneH st KOHCTaHT
ypaBHeHHst Muxasnrca-MeHTeH py KOHKYPEHTHOM U HEKOHKYPEHTHOM WHTHOUPOBAHHU.

Cemunap 3. 3ammra ciymaTelsMu MOATOTOBIEHHBIX pedepaToB. OOCyxIeHue.

Cemunap 4. Onpoc no nmpobsieMaM KHHETUKH JCJICHUs KJIETOK U OCHOBHBIM TMapaMeTpam
ATOro mpolecca. YpaBHeHne MOHO Ui onMcaHus KHHETUKU pocTa Omomaccsl. Mojenu pocra
MUKpPOOHBIX NOMYJIALINN, OTpaKarollire X0 KpuBoi pocta. Mozaens depxrionbcra.

Cemunap 5. OOcyxaeHHEe BOINPOCOB MO TEME CTEXMOMETPHM KJIETOYHOIO pocTa M
00pazo-BaHMs MPOIYKTOB META0OIM3MA.

Cemunap 6. Ompoc U o0CyxkJeHHe BONPOCOB O (a3ax MHIYKIIHMH, OCTAHOBKE pOCTa,
anonro3e u rudenu kierok. Kunernyeckue monenu anonrto3a. OrpaHuueHusi pocta coMaTuye-
CKUX KJIETOK B KYJIbType. AIONTO3, TEJIOMEPHI U TeroMepa3a. MHOroCTauiHOCTh KJIETOYHOTO
UKJIa. 3aBUCUMOCTh CKOPOCTH POCTa OT KOHLEHTPALUU JIMMUTUPYIOLIETO cyOcTpaTa U mapa-
METPOB KJIETOYHOTO LIUKJIA.

CemuHap 7. 3amura ciymareasiMi MOArOTOBIEHHBIX pedepaToB. OOCyxaeHUE.

9. Tekymuii KOHTPOJIb O AUCHUILIUHE

Texymuii KOHTpOJIb MO JAWCHUUIUIMHE MPOBOAUTCS IIyTEM KOHTPOJS IOCEUaeMOCTH,
IPOBE/ICHUS] KOHTPOJIHBIX paboT, TECTOB IO JEKIIMOHHOMY MaTepually, BBIIIOJIHEHUS 3aJaHUM
no TeMaMm pedeparoB, U GuKcupyercs B popMe KOHTPOJIbHOM TOUKH HE MEHEe OJHOTO pasza B
CEMECTDP.

OueHouHble MaTepUajbl TEKYIIEro KOHTPOJA pa3MemieHsl Ha caiite TIY B pasnene
«Mudopmarms 06 oOpazoBarenbpHOM porpammey - https://www.tsu.ru/sveden/education/eduop!/.



10. Ilops/10k NpoBeeHUsI U KPUTEPUH OLeHUBAHUS MPOMEKYTOYHOM aTTecTAlUH

3ayeTr B TPEThEM CEMECTpe MPOBOAUTCS B NUCbMEHHOU (hopMme 1o Ouneram. buiier cocrout
u3 AByx uyactedd. IlponmomxurensHOcTh 3auera 1 wac. B Oumner BxomuT 2 Bompoca u3
nepedncieHHblx Hike. [lepBblil Bompoc mnpezacraBisier coO0il  TeopeTHyecKuil Bompoc,
npogsepstoumii MOIIK-2.1. Bropoit Bonpoc, TpeOyromuii onepupoBaHus NpuMepaMu Ha OCHOBE
paHee MPOBEAECHHOIO MOMCKA U aHAJIN3a HAYYHOH MHGOpPMALMU 110 HANPaBIECHUIO JUCLUIUINHBL,
nposepsier UI1K-2.1.

Bormpocsl k uTOroBoMy KOHTPOJIIO 110 quctuiuinie «Kierounas KUHETHKay:
brox 1 (MOIIK-2.1. — TeopeTrdeckuid BOMPOC Il PACKPBITHS MOHUMAHUS TTPUHITUIIOB
CTPYKTYpHO-()YHKIIMOHATBHON OPTaHU3AIMH KUBBIX CHCTEM)

1. Ilpenmer kierouHoi KUHETUKUA. OCOOCHHOCTH KJIETOYHOH KUHETHKH B CPaBHEHHUH C
XUMHUYECKON KMHETUKON. PepMeHTaTuBHAs KMHETHKA. bronornyeckas KUHETHKaA.

2. OcHOBHbIE TOHATHUS (PEPMEHTATUBHON KWHETUKU - MEXAHU3MbI PEAKIUH, CKOPOCTb
peaxkuuy, KOHCTaHTa CKOPOCTH PEAKIIMHU, KOHCTAHTa PAaBHOBECHSI, TOPSAIOK PEAKLIUH.

3. OCHOBHbIE TOHATHSA XUMUYECKOW KHHETHKHU: 3aBUCUMOCTb CKOpPOCTH pEakUUu OT
KOHIIGHTPALlMM PEareHTOB; MIPUHLUI COXpaHEHHs! O0IIell KOHLEHTPAllUuK BELECTBA B PEAKIIMSIX;
IPUHLINIT HE3aBUCUMOCTH IIPOTEKAHUS PEaKuil.

4. OcHOBHble TOHATHA (PepMEHTATUBHONM KUHETUKU. benkum Kak coBeplIeHHbIE
O6unokartanu3atopsl. DepMeHTHI: aKTUBHBIN HEHTP (pepmenTa; cydcTpar; ¢pepMeHT- CyOCTpaTHBIN
KOMILJIEKC; aKTUBUPOBAHHBIA KOMILIEKC; CIIEHU(PUUHOCTD AEHCTBHS (PEPMEHTOB.

5. XapakTepucTuKa HHTHOMTOPOB M aKTUBATOPOB (DePMEHTATUBHBIX PEAKIIHH.

6. MexaHu3MblI 1efiCTBUS OMOJIOTHYECKUX KaTaJau3aToOpOB.

7. YpaBHeHue Muxasnuca-MenrteH. ['paduueckre MeTOIpl ONpeAeseHusl MapaMeTpoB
ypaBHeHus Muxasnuca-MeHTeH.

8. UnterpanbHas ¢popma ypaBHeHuss Muxasnuca-MeHTeH.

9. NurubupoBanue GpepmMeHTaTUBHBIX peakuuil. Kimaccupukanus u MexaHus3Mm JeHCTBHS
WHTHOUTOPOB.

10. KoHKypeHTHOE€ M HEKOHKYPEHTHOe HHIHOMpOBaHHE (PEPMEHTATHUBHBIX PEAKIIHMM.
CnocoObl ompenieneHnusi KOHCTAaHT ypaBHEHHMs Muxasnuca-MeHTeH INpu KOHKYPEHTHOM U
HEKOHKYPEHTHOM MHTUOWPOBAaHUH.

11. Mexanusm BausiHus pH Ha ckopocTh (hepMEHTAaTUBHON PEAKIIMH.

12. MexaHu3M BIMSHUS TEMIIEPATyphl HA CKOPOCTh (DEPMEHTATUBHOM peaKIum.

13. YpaBHeHue MoHO 117151 OnMcaHUsl KWHETUKU pOCTa OMOMACCHI.

14. YpaBHeHue pocra B 3KCIOHEHLIMANbHOM (haze. YienbHas CKOpocTh pocTa. Bwixon
OroMaccel, YJKOHOMUYECKUN KOAPPUITUECHT.

15. Kynbrypa xnerok. Kpusas pocra. Xapakrepuctuka a3 pocra.

bnok 2 (MIIK-2.1. OtBeTsl Ha BONPOCHI MPUBOAATCSA C NPHUBICYEHHUEM COBPEMEHHBIX
JTaHHBIX U aHaJIN3a HAyYHOU MHGOpPMAIUH 10 HANpPaBIECHUIO AUCLIUILINHDI)

1. Monenu pocta MUKpOOHBIX MOMYJSIIIMM, OTpa)karoliue XoJ KpUBOM pocra. Mozens
PepxronbCTa.

2. XapakTepucTHKa TIPOIIECCOB HWHTHOMPOBAHUS U AaKTHUBAIMM POCTAa KJIETOYHOMH
KyJIbTYpbl. MO/IeH, yYUTHIBAIOIINE KOHKYPEHTHOE M HEKOHKYPEHTHOE MHTMOMPOBAaHUE POCTa.

3. MHrubupoBaHme pocra KIETOYHOH KYyJIbTYpHl B YCIOBUSX H30BITKA CyOcCTpara H
IPOAYKTaMU METa0oIM3Ma.

4. BnusHue TeMmneparypbl U KOHIIEHTpPAIMM BOJOPOJHBIX MOHOB Ha POCT KIETOYHOM
KYJIBTYpPbI (MUKPOOPIaHU3MOB).

5. XapakTepucTHKa CUCTEM U YCJIOBUH I HEMPEPHIBHOTO KYJIbTUBUPOBAHUS KIETOUHBIX

KYJIBTYP.



6. JIaGopaTopHble U IPOMBIIIICHHbIE (pepMeHTEephl. X Ha3HAuUCHHE, THIIBI, KOHCTPYKIIHS
1 00J1aCTH IPUMEHEHHUS.

7. XemocraTbl, TypOUAOCTaTbl M JApPYrHE€ CIIOCOOBI  YIpaBJIECHUS  IPOILECCOM
KYJIbTUBUPOBAHUS KIETOUHBIX KYJIbTYD.

8. AKTyabHOCTh MPUMEHEHHS KJIETOYHBIX KYJIbTYp B pa3iIMYHBIX 00IACTAX OUOJIOTHH,
MEIUIUHBI U CeNIbCKOro X03siicTBa. COBpeMEHHOE COCTOSIHUE OMOTEXHOJIOIHH.

9. IlpuHimn paboThl XeMocTaTta u TypougocTara.

10. Ilepuoapl MHIYKIMH, OCTAHOBKA POCTA, alonTo3 U rudens kierok. Kunernueckue
Mojenu arnonto3a. OrpaHuveHus: pocTa COMaTUYECKHUX KIETOK B KYJIbTYpe.

11. AnonTo3, TenoMepsl M Tenomepa3a. MHOrOCTaJMHHOCTh KJIETOYHOIO IIMKJIA.
3aBUCUMOCTh CKOPOCTH POCTa OT KOHIICHTPALWU JMMUTHPYIOIIETO CyOcTpaTa M mapaMmeTpoB
KJIETOYHOT'O LIUKJIA.

12. O0630p ABYXCYOCTpaTHBIX-ABYXIPOIYKTHBIX MEXaHM3MOB  (epMEHTATHBHBIX
peaknuii. Cxema YoHra-XeinHca.

13. CrexuomeTpus KJICTOYHOTO POCTa M 00pa30BaHUs MTPOAYKTOB MeTabOoIM3Ma.

14. Metonbl KyIbTUBUPOBaHU KiIeTOK. OOII1e TPHULUIIBI.

15. OGmue 3aKOHOMEPHOCTH Pa3BHUTHUS MOMYISnUU. [lomynsun, B3anMOAECHCTBYIOIIHE
[0 IPUHIMITY XUIIHUK-kepTBa. Mozens JIoTku-BonbTepsl.

Kputepuu onieHnBanus:

PesynbTaThl paboThl ONPEENIOTCS OLEHKAMH «3a4TEHO» U «HE 3a4TCHOY.

OrneHka «3auTEHOY» BBICTABISETCS, €CIHM JaHbl MPAaBUIIbHBIE OTBETHl HA TEOPETUUECKHE
BOIIPOCBHI.

OneHka «HE 3auTE€HO» BBICTABISIETCS, €CIM JaHbl HE TMpaBWIbHBIE  OTBETHI Ha
TEOPETUYECKHE BOIIPOCHI.

OneHouyHble MaTepuanbl JUIsl IPOBEIEHUS NMPOMEKYTOYHON aTTeCTallMi pa3MeIIeHbl Ha
caiire TI'Y B pasgene «MHpopmanus 00  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOAMYECKOE 00ecIeueHne

a) DJICKTPOHHBIN yU4eOHBIH KypC MO AMCIHUIUIMHE B CHCTEME yIpaBiieHus kypcamu iDO
(https://Ims.tsu.ru/)- https://Ims.tsu.ru/course/view.php?id=16939

0) JlekmonHble MaTepHaNbl U TUTAH CEMUHAPCKUX 3aHATUN 110 JUCIUTUIMHE.

B) O1leHOYHBIE MaTepUaNIbl TEKYIEr0 KOHTPOJIS U TPOMEKYTOUHOM aTTECTAIMH 110
JTUCIUTIITNHE.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEpaTypa:
1. OcuoBwl 6uoxumun Jlenunmkepa T. 1 : B 3 1. /1. Henbcon, M. Kokc ; mog pea. A. A.
bormanosa, C. H. KouerkoBa. Mocksa : BUHOM. JIa6. 3nanmii , 2022. 694 c.
2. Skulachev V.P. Principles of Bioenergetics / V.P. Skulachev, A.V. Bogachev, F.O.
Kasparinsky. — Berlin, Heidelberg : Springer Berlin Heidelberg, 2013. — 436 p.

0) TOTOJIHUTENFHAS TUTEPATYpa:

1. Xumuueckasi sH3uMoJorus : [ yueOHuk no cneruaibHoctd 011000 "Xumus" u
Harnpasieruto 510500 "Xumusa" | /C. 1. Bapdomomees. M. : Axagemus , 2005. 471 c.
2. buokuneruka : Ilpakthueckuii kypc: YueOHoe mocoOue JUIsi BY30B 11O

XUMHUYECKUM, OHMOJIOTHYeCKUM U MeauiuHckuM crennanbHocTsM /C. JI. Bapdonomees, K. T
I'ypeBuu. M. : DAUP-ITPECC , 1999. 715 c.

3. OcHoBbl (pepmenTatuBHON kuHeTHkn /O. Kopaum-boyaen; Ilep. ¢ anrn u
npenuci. b. M. Kypranosa. M. : Mup , 1979. 280 c.



4. [Tnakynos, B. K. OcnoBsl su3umonorun / B. K. IlmakyHoB. - 2-e u3n. — M.:
JIoroc, 2001.

5. buccpanrep, X. [Ipaktuueckast su3umosiorust = Practical Enzymology : yue6nuk : mep.
c anri. / I'. buccBanrep. — M.: bunowm. JIaboparopus 3nanmii, 2010.

6. Keneru T. OcnoBsl ¢pepmenTaruBHoOi kuneTuku. T. Keneru. M.: «Mupy, 1990

7. bennep M. buoopranuveckas xumus (hepMeHTaTUBHOTO Karanusa. M. bennep, P.
Beprepon, M. Komusima M.: «Mupy, 1987

8. bepesun U.B. OcHoBbl (u3nueckoii xumun (pepMeHTaTUBHOrO Karanusa. U.B.

bepesun, K. Maprunek Boiciias mikosna, 1977

9. Yourep Y. Kunernka hepmentatuBHbIX peakiuii. Y. M. Yoarep M.:Mup, 1969

10.  bepesun W.B., KomecoB A.A. IlpakTHueckuif KypCc XHMHUYECKOH U
dbepmenTaTuBHOM KuHETHKU. V3n-Bo MI'Y, 1976.

11.  beiimm Jx., Omnuc JI. OcHoBBI OMoxumMudeckoii nmxeHepun. M.:Mup, 1989, T.1.
['n.3. c. 118-206.

12.  beiimm J{x., Ommuc JI. OcHOBBI OMoxuMudeckoi nmkeHepun. M.:Mup, 1989, T.1.
I'n.5. c.360-390, I'n.7. ¢.484-589.

13.  Tlepr Jx. OCHOBBI KyJIbTHBHPOBAaHHS MHKPOOPTraHM3MOB W KJIeTOK. M.:Mup,
1978.

14.  Ileuypxun H.C. u ap. [lonynsaiuonssle acnekTsl 6uotexHonoruu. Hopocubupck,
Hayxka. 1990.

15. Bapdomomees C.[., Kamoxusii C.B. buorexHonorusi: KWHETUUYECKHE OCHOBBI

MHUKPOOHOJIOTHYECKHUX IMporieccoB. M.: Bricmas mkoma. 1990.

B) CMCOK 3JIEKTPOHHBIX PECYPCOB

1. Tlepuommueckoe w3manume PL0OS  Biology http://biology.plosjournals.org
DJeKTpOHHAas BEpCHs KypHaa.

2. [Mpuknagnas 6noxumust 1 MUKpooOuoorus : xypHai /Poc. AH, H-T OnoxuMuu um.
A. H. baxa. DnektpoHHbIii pecypce. http://elibrary.ru/contents.asp?titleid=7955.

3. OTKpBITBIE OHJIAHH-KYPCHI,

4. Caiit Onoxumus Ui crynenra: https://biokhimija.ru/

5. Cailt, NOCBSIIEHHBIM MOJEKYJISIPHBIM OCHOBaM COBPEMEHHOH Ouoyioruu u
NPAaKTUYECKUM IPUMEHEHHUSIM HayyHbIX JIOCTWXKEHHH B MeAMLIMHE M OHOTEXHOJIOTUH:
https://biomolecula.ru/;

6. bubmuorpadpuueckas  u  pedepatuBHas ~ 0aza  JaHHBIX «Scopus»
https://www.scopus.com.

7. Hayunas snextponHass Oubnmoreka eLIBRARY.RU [OnextpoHHsblii pecypc]. —
DnexTpoH. aaH. — M., 2000- . — URL.: http://elibrary.ru/defaultx.asp?

8. HaumoHnanpHBIN 1IeHTp OmoTexHonorndeckor mHpopmarmu (anrn. National Center
for Biotechnological Information, NCBI) https://www.ncbi.nlm.nih.gov

9. http:/fisir.ras.ru/ - WarerpupoBannas Cucrema HWHpopmammonnsix Pecypcos
Poccuiickoit Axkanemun Hayk.

10. http://www.viniti.msk.su/ - Bcepoccuiickuit Mucturyr Hayunoit u TexHuueckoin
Nudpopmanuu (BUHUTU PAH).

11. http://www.ncbi.nlm.nih.gov/Pubmed - ba3a HayuHbIX pgaHHBIX B 00JacTH
OMOMETMITMHCKUX HayK.

12. www.chem.gmul.ac.uk/iubmb - buoxumuueckas kinaccudukaiysi 1 HOMEHKIIATypa
dbepmenToB. CBOOOMHBIN JOCTYym Ha cailTe MeXIyHapoJHOTO COM3a OHOXUMHUU |
MOJIEKYJISIPHOM OMOJIOTHH.

13. www.molbiol.ru, www.nature.ru - VueOHHKH, HaydHble MOHOTpaduu, 0030pHI,
1abopaTopHbIe MPAKTHUKYMBbI B CBOOOJHOM JOCTYIlE Ha calTaX MPAaKTUYECKOH MOJIEKYISpHOU
Ouonoruu.



http://elibrary.ru/contents.asp?titleid=7955
https://biokhimija.ru/
https://biomolecula.ru/

13. llepeyenb HHPOPMAIMOHHBIX TEXHOJIOTUH

a) JMIIEH3UOHHOE U CBOOOTHO pacIpOCTPaHIEMOe TPOrpaMMHOE 00eCcTIcUueHHE:

— Microsoft Office Standart 2013 Russian: maket nporpamm. Britoyaer npusoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office OneNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOJIMYHO JTOCTYITHBIE 00JIaYHbIe TEXHOJIOTHH (SIHACKC JUCK U T.I1.).

0) MH(pOPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— ONEeKTPOHHBIN KaTaJjor Hayunoit OoubmoTeKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— OneKTpoHHAas 6ubnuoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBbC Koucynbrant crynenta — http://www.studentlibrary.ru/
— O6pazoBarenbHas mwardopma FOpaiit — https://urait.ru/
—DBC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOE o0ecrieyeHue

Ayautopuu Il TPOBEACHMS 3aHIATUM JIGKMOHHOTO THIA, OCHAIIEHHOM JOCKOM H
MYJIbTUMEIUIUHBIM 000pYIOBAaHUEM JIJIsl AEMOHCTPALIUM MPE3CHTAIHNM, a TAaK)Ke ayJAHMOCUCTEMOMN
JUTSL IEMOHCTpAIMK 00YYaroIIUX BUACOPOITHKOB.

Ayautopuu Ui TIPOBEACHUS 3aHATHH CEMHUHAPCKOTO THIA, WHAUBUAYAIbHBIX H
TPYIIOBBIX KOHCYJIbTAllM, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTaluu.

[Tomerenust st caMOCTOSATENBHON PabOTHI, OCHAIICHHBIE KOMITBIOTEPHOW TEXHHUKOW W
JIOCTYTNIOM K ceTH VHTepHET, B 3IEKTPOHHYI HWH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
MH()OPMAIIMOHHBIM CIPABOYHBIM CHCTEMAaM.

Ayautopuu AN OPOBEAEHUS  3aHATHM  JIEKIMOHHOTO W CEMHHApCKOro Tuma
WHIUBUIYAJIbHBIX W TPYIIOBBIX KOHCYJIbTAIlMM, TEKYIIEro KOHTPOJS M IPOMEXKYTOUHOMN
aTTeCTaIlK B CMEIIEHHOM (opmMaTe (KpoccriardhopMeHHas cucTeMa ynpasieHus Kypcamu iDO
(https://Ims.tsu.ru/), «AkTpy», cuCTeMBI JJIsl 0OOeCTIeYeHUsI TPOBEICHHS TEICKOHPEPECHITHIA).

15. Uupopmanus o pa3padoTUnKax

Uypun A.A., A.M.H., podeccop kKadenpsl (U3MOIOTHH PACTEHUN, OMOTEXHOJIOTUU U
o6uoundopmaruku bU TT'Y



