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1. Ilesb ¥ IUIaHHPYeMble Pe3y.IbTAaThl 0CBOEHHS JTHCITHILTHHBI (MOXYJIs1)
ITenbr0 OCBOCHHS TUCIUILTHHBI SBIsLETCS (hOPMHPOBAHHE ClIeAYFOIINX KOMITETEHITHIL:

— YK-1 — cHocoOHOCTh OCYIIECTBIATh IIOUCK, KPUTHYECKUH aHaIM3 U CHHIE3
HH()OPMAITHH, TPUMEHATh CHCTEMHBIH ITOJIX0 U PellleH s ITOCTaBIeHHBIX 3a/1a;
— OIIK-2 — CcmocoGHOCTh TPUMEHSATh IPHHITHIBI CTPYKTYPHO-() YHKITHOHATBHOM

OpraHH3alliM,  HCIIOJIB30BaTh  (PH3HMOIIOTHYECKHe, IHTOIOTHYecKHe, OHOXHMHYECKHE,
OnoH3HMIecKHe MeTOJbl aHaIH3a IS OIEHKH H KOPPEKIIMH COCTOSHHS JKHBBIX OOBEKTOB H
MOHHTOPHHIA CPeJbl HX OOUTAHUS.

PesynpraTaMu OCBOSHUS AUCITUIUIUHBI SBJIIOTCA CIEAYIOIIHE HHIMKATOPHI HOCTIKEHHS
KOMIIETEHITHH:

HOIIK-2.2. Hcnomwp3yeT (u3HONIOTHYECKHE, IMTOMOTHYeCKHe, OHOXHMHUYECKHE,
OnoH3MIecKHe MeTOJbl aHaTIH3a IS OIEHKH H KOPPEKIIMH COCTOSHUS JKHBBIX OOBEKTOB H
MOHHTOPHHI'A CPE/Ibl UX OOUTAHUS;

WIIK-2.1. BraieTs HaBBIKOM IIOHMCKA M aHAITH3a HAYTHON WH(OPMAITHH TI0 HaITPaBIeHUIO
HCcclIeJOBaHHI.

2.3aga4Yd ocBOeHHS JHCIHAIIINHDBI

— CdopMupoBaTh TpeJCTaBIeHHE O 3aKOHOMEPHOCTAX PAa3BUTHA OHOJIOTHIECKHX
MPOIIECCOB B CHCTEMAX In Vitro, ;KUBEIX OpraHaX H TKaHAX , KIETOYHBIX IIOMYISAIIHIX, Ha
MOJIEKYJIIPHOM YPOBHE.

3. MecTo IUCHHUILTHHBI (MOAYJ/ISI) B CTPYKTYPe 00pa30BaTeIbHOM MMPOrPaMMBI
Jucnuimiaa B cocTaBe  00pa3oBaTebHONM MpOrpaMMBl  OTHOCHTCS K  4YacTH,
(b opMHpyeMOli YIacCTHHKaMHU 00pa30BaTeIbHBIX OTHONIEHHUI.

4. CemecTp(bI) 0cBOeHHS B (popMa(bl) MPOM e:RKYTOYHOH aTTECTANNH IO THCIHIIAHE
CemMecTp 5, 3a4eT.

S. BxoaHble TpeOOBaHHS /151 0CBOCHHS THCIUILIHHBI
JIng ycmemrHOTO OCBOEHHS MHCIHIUIMHEI CTYAEHTH JIODKHBI BIAQJeTh 3HAHHAMH B
001acTH OMOXHMHH, HEOPTaHHIECKOH XUMHH, OPraHHIeCKOH XHMHH.

6. J3BIK peasnzanuu
Pycckwmii.

7. O6beM THCHHIIHHBI (MOTYJIA)
OO0mas TPyI0eMKOCTh JUCIHILINHBI COCTABIISET 2 3.€., 72 4acOB, U3 KOTOPBIX:
— nexkmuH: 16 4.;
— CeMHHAapCKHe 3aHATHA: 16 4.
— IpakTu4eckue 3ansaTus: 0 4.;
— nabopaTopHsbie padoThl: 0 4.
B TOM YHCIIe IPaKTHIeCKasd MoaroToBka: 0 4.
O0BeM caMOCTOATEIbHOH PAa0OTEI CTYICHTA OIpeAeieH YIeOHBIM IIAHOM.

8. Cogep:kaHue TUCHHMILIMHBI (MOIY/ISI), CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1. Uto Takoe OuokuHeTHKa? ODepMeHTaTHBHAs KHHETHKA — OIIPEJICIICHHE,
OCHOBHBIE TIOHSITHS, UCTOPHS Pa3BUTHS. 3a7]a4M, KOTOPhIE peltaeT XUMHYecKasi KUHEeTHKA.

Tema 2. @epMeHTHI, UX 3HAUeHHE B OHOJIOTHH. bellki — OHOIOTrHYecKHe KaTalIu3aTopPbl.

Tema 3. Kuneruka epMeHTaTHBHBIX peakinii. KnHeTnka Muxasnuca-MeHTOH.

Tema 4. Kunetndeckue cxeMbl (epPMEHTAaTHBHBIX PEaKIHH H HX IPEJICTABICHHUE
rpagamu.

Tema 5. IToustue 06 HHTHOHPOBAaHUH (epPMEHTATHBHBIX PEAKITHI.



Tema 6. O630p IBYXCYOCTpPaTHBIX-IBYXIPOAYKTHBIX MEXaHH3MOB (hepPMCHTaTHBHBIX
peakimii. MexaHH3M 3aMeleHHs GepMeHTa.

Tema 7. UHTerpampHas dhopMa ypaBHeHHS Muxasauca-MeHToH. DaKTOPEI, BIHAIOIIHE
Ha (epMEHTAaTHBHYIO aKTHBHOCTb.

Tema 8. Kunernka aeneHus KJI€TOK U OCHOBHBIE ITapaMeTPEI TOTO HpoIlecca.

Tema 9. KuHeTnka cOalaHCHPOBaHHOTO pocTa. Y paBHeHHEe MoHO.

Tema 10. HempepsiBHOE KY/IbTUBHPOBAaHHE KJIETOK. XeMOCTaT, KaK CHCTeMa C
IIOCTOSHHBEIM ITPOTOKOM.

Tema 11. Cucrema ypaBHeHHH MOHO A1 XemocTaTa. AHAIN3 CTAI[HOHAPHOTO
COCTOSTHUSL

Tema 12. CtexuoMeTpus KIETOYHOTO POCTA.

Tewma 13. I[leprosl HHAYKIIMY Ha KHHETHYECKUX KPUBBIX POCTA.

Tema 14. OcTaHOBKa pOCTa, aIllOIITO3 U THOEIb KIIETOK.

Cemuuap 1. O6cykneHne BOIMPOCOB O ()epMEHTATHBHON KHHETHKE — OIpelelleHHe,
IOHATHS, HUCTOpUA pa3BUTHA. KHHeETHKa peakuMil IIepBOrO IIOpPSOKA: OCHOBHBIE TEPMHUHBI U
IIOHATHA. YPaBHEHHE HKCIIOHEHIHAIBHOIO pocra M pacnaga. [lonstue o karamuse. Ilouemy
OeJIKH BBIOpAHEl B KaYeCTBE IIaBHBIX OHOKATAIN3aTOPOB. OCOOEHHOCTH CTPOEHHS OEIKOB Kak
OHOKaTaIN3aTOPOB.

Cemunap 2. Ompoc H 0O0CyXkJeHHE BOIPOCOB HHTHOMPOBAaHHA (hepMeHTAaTHBHBIX
peakmuii, KiaccupUKalMH W MEXaHHU3MOB JIeHCTBHS MHTUOUTOPOB, KOHKYPEHTHOE H
HEKOHKYPEHTHOE HHTHOHPOBaHHE ()epPMEHTATHBHBIX peakiuii. CIiocoObl onpeaeneHns KOHCTAHT
ypaBHeHHS Muxasmuca-MeHTeH IpU KOHKYPEHTHOM H HEKOHKYPEHTHOM HHTHOHPOBAHHH.

CeMmunap 3. 3ammra cIynIaTeIsMH HOATOTOBJICHHBIX pedepaToB. OOCYKIeHHUE.

Cemunap 4. Ompoc 110 rmpodiieMaM KHHETHKH JIeJIEHHUS KIIETOK 1 OCHOBHBIM ITapaMeTpaM
3TOTrO Ipolecca. YpaBHeHHe MOHO IS OIHCAaHHS KUHETHKH pocTa O0momacchl. Monenu pocra
MHKPOOHBIX HOIYJISAINI, OTPpakaloniue XoJI KpUBoH pocta. Mojens DepXTioibCTa.

Cemunap 5. OOcCyXIOeHHE BOIIPOCOB II0 TeM€ CTeXHOMETPHUH KIETOYHOTO pocTa U
o0pa3zoBaHUA TPOAYKTOB METa0O0IHU3Ma.

CemuHap 6. Ormpoc U 00CYXJIEHHE BOIPOCOB O (pa3aX HHIYKIIUH, OCTAHOBKE POCTa,
amonTo3e H THOemH KIeToK. KuHeTHdeckHe MoJelH amonro3a. OrpaHHYeHHS pocTa
COMAaTHYECKHX KIETOK B KYIbType. AIIOINTO3, TeIOMeEPbl U TeloMmepa3a. MHOTOCTaIHIHOCTh
KJIETOYHOIO IMKIA. 3aBUCHMOCTB CKOPOCTH pOCTa OT KOHIEHTPALUH JIMMHTUPYIOIIETO
cy0OcTpara U IapaMeTpoB KI€TOYHOTO IHKIIA.

Cemmunap 7. 3anmuTa caymaTeIIMH HOATOTOBIEHHBIX pedepaToB. OOCYKIeHHE.

9. Tekymui KOHTPOJIb N0 TUCHHUILIHHE

Texkymuii KOHTPOJIb IIO JUCHUIUIMHE IPOBOJIUTCSA IIYTeM KOHTPOIA IOCEIIAaeMOCTH,
MMPOBEJCHH KOHTPOJIBHBIX PaboT, TECTOB IO JICKIIHOHHOMY MaTepHAaITy, BBIMIOJTHCHHS 3aTaHHIT
Mo TeMaM pedepaToB, H (HKCHpPYeTcs B (popMe KOHTPOIBHOH TOYKH HE MeHee OJHOIO pasza B
CEMECTP.

10. Ilopsanok nMpoBeeHUS U KPUTEPHH ONEHNBAHHAN MPOMEXKYTOIHOH aTTeCTAIHH

@opMa IPOMEKYTOUHON aTTeCTalllu 110 JUCHHIUINHe «KileTouHas KMHETHKa» — 3adeT.
Jomyck K 3adeTy II0 AMCHMIUIMHE IPOUCXOAUT IIOCIIE OCBOEHHUS CTYAEHTOM TEOPETHYECKOIO
MaTepHaga Kypca. MToroBas OIleHKa IO UCIUIUIMHE COCTOUT U3: (1) OIEHKH 3a 3HaHHE
OCHOBHBIX ITOHATHH M TEOPETHISCKUX IIOJOKEHHH, (TEKyIIHil KOHTPosb), (2) OIEHKH 3a
WHIUBUIYATBHOE 3a/laHue (JIOKTa).

Ipumepnuviii nepevens neopemuiecKux 60ONPOCOE.
1. IIpenmet wieTo4HOM KHHETHKHA. OCOOEHHOCTH KIETOYHOH KHHETHKH B CPAaBHEHUH C
XUMHYecKol KuHeTHUKoH. MepMeHTaTHBHAS KUHeTHKA. BHOJIOTHYecKas KHHeTHKA.



2. OcHOBHBIC IOHATHS (hepPMEHTAaTHBHOI KHHETUKH - MEXaHU3MbI PeaKI[HH, CKOPOCTh
peakiiuy, KOHCTaHTa CKOPOCTU PeaKIHH, KOHCTAHTa PABHOBECH, ITOPAIOK PEaKIIUH.

3. OCHOBHBIE NOHATUSA XMMHYECKOH KHHETHKH: 3aBHCUMOCTh CKOPOCTH peaklHH OT
KOHIIEHTPAI[MH PEeareHToB; IIPHHIIUII COXPaHEeHHs O0IIell KOHIIEHTPAllMH BellecTBa B PeaKIUiX
MIPUHIIAI HE3aBHCHMOCTHU IIPOTEKAHUS PEaKIHI.

4. OCHOBHBIE IIOHITHI (epPMEHTATHBHON KHHETHKH. DBelKH KaK COBEpIIECHHBIE
Onokatanu3atopbl. @epMeHTHI: aKTUBHEIHN IeHTp depMeHTa; cyocTpar; GpepMeHT- CyOcTpaTHBIHI
KOMIUTEKC; aKTHBUPOBAHHBIN KOMIUTEKC; CTIeIU(HIHOCTh AeHCTBUS (hePMEHTOB.

5. XapakTepHCTHKAa HHTHONTOPOB H aKTHBATOPOB ()ePMEHTATHBHBIX PEAKIIHH.

6. MexaHHW3MBI 1IeHcTBUA OHOIOTHIECKHX KAaTaMH3ATOPOR.

7. YpaBHeHne Muxasmica-MenTeH. I'padgudeckie MeTOIbI olpejieieHHs ITapaMeTpPOB
ypaBHeHHs Muxasnuca-MeHTeH.

8. UuterpanpHas Gopma ypaBHeHUS MuXasinuca-MeHTeH.

9. WuarubupoBanue (epMeHTATHBHBEIX peakruil. Kimaccupmkamusa W MeXaHH3M
JIeliCTBUS HHTHOHUTOPOB.

10. KoHKypeHTHOe H HeKOHKYPEeHTHOe HHTHOHpOBaHHe (DepMEeHTAaTHBHBIX PEaKITHI.
CnocoObl olpeAeleHus KOHCTAaHT ypaBHeHHsS Muxasnuca-MeHTeH NpH KOHKYPEHTHOM U
HEKOHKYPEeHTHOM HHTHOUPOBAHUH.

11. Mexanu3m BiusHHS pH Ha cCKOpoCTh (hepMEHTAaTHBHOMN PeaKIlHH.

12. MexaHH3M BIHSHHS TeMIIepaTyphl Ha CKOPOCTh (pepMEHTaTHBHOMN PeaKIIHH.

13. KymbTypa knetok. Kpuas pocta. XapakTepucTuka (pas pocra.

14. VpaBHeHHe pocTa B 3KCIOHEHITHATRHON (Dase. YelpHas CKOPOCTh pocTa. BEIxox
O1oMacchl, SKOHOMUYECKHI K03( (QUITHEHT.

15. YpaBuenne MoHO JUIS olMCcaHHS KHHETHKHA pocTa OHOMAcCHI.

16. Mopemu pocta MUKPOOHBIX TIOMYIIAIHI, OTPaXKArOIIHe X0 KPUBOIl pocTa. Mojemns
DepXrIIbCTa.

17. XapakTepHCTHKA MPOILIECCOB HHTHOMPOBAHHA H AaKTHBAIlHH POCTa KICTOYHOH
KYJIbTYphL. Mozenu, y4UTEIBAIONIHE KOHKYPEHTHOE U HEKOHKYPEHTHOEe HHIHOHPOBaHUE POCTA.

18. UurudupoBaHue pocra KIETOYHOH KYIBTYPHEI B YCIOBHSAX H30BITKa cyOCTpaTa u
MPOAYKTaMH MeTaboIH3Ma.

19. BausHHEe TeMIIepaTyphl H KOHIIEHTPAIIHH BOJOPOAHBIX HOHOB Ha POCT KIETOYHOH
KYJIbTYPBI (MHKPOOPTaHU3MOB).

20. XapakTepHUCTHKAa CHCTEM H VCIOBHH ISl HEMPEPBIBHOTO KYJITUBHUPOBAHUSA
KJIETOYHBIX KYIBTYP.

21.JIaGopaTopHEle H TPOMEBINLIEHHBIE (epMeHTephl. WX HasHa4YeHHe, THIIBL,
KOHCTPYKIIUA U 00J1aCTH TPUMEHEHHS.

22. XemocrtaTbhl, TYpOMIOCTaTbl U JPYIHE CIOCOOBI VIIPAaBJIEHUI IIPOIECCOM
KYJIbTHBHPOBAHHUS KIECTOYHBIX KYIbTYP.

23. AKTyalbHOCThP IIPHMECHEHHS KJICTOYHBIX KVIBTYP B Pa3IHYHBIX OOIACTAIX
OHOJIOTUH, MEIUIIMHEI U CEIIBCKOT0 X035icTBa. COBpeMeHHOE COCTOSIHIE OMOTEXHOIOTHH.

24. IIpuHium padoThl XeMOcTaTa U TYpOUI0CTaTa.

25. Ilepuoasl MHAYKITMH, OCTAHOBKA POCTA, allONTO3 H THOENb KIETOK. KHHETHIecKHe
MOJEIH anonro3a. OrpaHuYeHus pocTa COMaTHYECKUX KIETOK B KYIIBTYDE.

26. ArmomnrTo3, TeloMepbl M TelnoMepa3a. MHOTOCTaAHMHOCTh KIETOYHOI'O ITHUKIA.
3aBUCHMOCTb CKOPOCTH POCTa OT KOHIIEHTPALlMH JIMMHUTHPYIOLIErO CcyOcTpara U MapaMeTpOB
KJIETOYHOTO ITUKIIA.

27. 0030p JBYXCYOCTPATHBIX-IBYXIIPOAYKTHBIX MEXAaHH3MOB (pepMeHTaTHBHBIX
peakiuii. Cxema YoHra-XemnHca.

28. CTexuoMeTpHus KIETOUYHOI'0 POCTa U 00pa3oBaHUs MPOAYKTOB MeTa00IH3Ma.

29. MeTo/ipl KyITbTUBHPOBAaHUS KIETOK. OOIIHe TPHUITUTIHIL.

30. Oommue 3aKOHOMEPHOCTH Pa3BUTHS IO YIS H. Tlomymsiuu,
B3aHMOJICHCTBYIOIINE 10 IIPUHIIUITY XUITHUK-KepTBa. Moenb JIoTku-BoibTepsl.



Temvi 013 00K1A006 HA CeMUHAPAX:

1. IToyemy OeJIKU SABIIMIOTCS COBEPIIEHHBIMH OHOKATAIH3aTOPAMH?

2. Tumsl peakITHil, KaTaTH3HPyeMble (ePMEHTAMH.

3. TepmonnHaMHKa (hepMEeHTaTHBHBIX PEaKIH.

4. Uctopus pa3BUTHS (epMEHTaTHBHON KHHeTHKH. OTpaHHYeHHS KHHeTHKH Muxasuca-
MenTtoH.

5. WuraktuBanusi hepMeHTOB IO IeHCTBHEM Pa3IMIHBIX (paKTOPOB.

6. CmocoOsI  aHamM3a MeXaHH3MOB (pepMEeHTATHBHBIX peakmuil. «XHMHIecKas
penaKcaius».

7. BmussHUe pa3nHYHBIX (PAKTOPOB HAa CKOPOCTh XHUMHYECKHX H (hepMEeHTaTHBHBIX
PEaKIHii.

8. HectarmoHapHast KHHeTHKAa (DepPMEHTATHBHBIX peakIuil. DKCIepHMeHTalbHBIe
METOJbI U3YUEHHS KHHETHKU.

9. Kunetudeckuil 3KCIIepUMEHT (HCTOPHS, COBPEMEHHBbIe IpeJICTaBICHHS, OCHOBHBIE
rapaMeTpsl KHHETHYECKOTO 3KCIIEPHMEHTA).

10. KuneTnka eficTBUS (pepMEHTOB B OTKPBITEIX CHCTeMaX (OCHOBHBIE BOIIPOCHI).
I1. IIpumenenune GepmMeHTOB B 6HOTeXHONTOIHH. COBpeMEHHOE COCTOSHHE BOIIPOCa.
12. Croco0BI perysiiii KaTaTuTHYeCKOH aKTHBHOCTH .

13. IIpumeHeHue pepMEeHTOB B OMOJIOTHH, B METUIIUHE, B JTHATHOCTHKE.

11. YuedHO-MeTOAHYECKOE 00ecmedeHHe

a) DJEeKTPOHHBIM Y4eOHBIH KypC II0 JHUCIUIUIMHE B 3JIEKTPOHHOM YHHBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=16939

0) JIekImOHHBIE MaTePHANbI U TIJIaH CEMHHAPCKUX 3aHSITHH 1O JTHCITUILTHHE.

B) OreHOYHBIE MaTepuaibl TEKYIIEro KOHTPOIS M IPOMEKYTOYHOM aTTeCTAalluH II0
JUCIIUIIINHE.

12. IlepeueHb y4eOHOI JHTEpaTYpPhI H pecypcoB ceTH HHTepHET

a) OCHOBHas JIMTeparypa:

1. OcnoBnl 6noxumun Jleanrkepa T. 1: B 3 T. /J1. Hembcon, M. Kokc ; o pen. A.
A. bormanoBa, C. H. KodeTrkoBa. MockBa : BMHOM. JIa6. 3HaHwuii , 2011. 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) IOTIOJIHUTENbHAS JIUTEPATYpa:

1. XuMHudecKass SH3UMOJIOTHS : | yIeOHHK 1o crenuanbHOocTH 011000 "Xemusa" u
HanpabiaeHmro 510500 "Xumug" | /C. JI. Baphonomees. M. : Akagemus , 2005. 471 c.
2. buokunernka : IIpakThdeckwii Kypc: VYd4eOHoe Ioco0He UL BY30B IIO

XHMHYECKHM, OHOTOTHYeCKHM H MeIHIIMHCKHM clennanbHocTsM /C. JI. Bapdomromees, K. T
T'ypeBuu. M. : ®DAHUP-IIPECC , 1999. 715 c.

3. OcHOBHl (epMmeHTaTHBHOH KuHeTHKH /O. KopHum-boymen; Ilep. ¢ aHrin. u
npenuci. b. M. Kyprasosa. M. : Mup , 1979. 280 c.

4. ITnakynoB, B. K. OcnoBsl sH3uMosiorun / B. K. IlmakyHoB. - 2-e u31. — M.:
Jloroc, 2001.

5. Buccpanrep, X. [Ipaktudeckas 3H3uMoToTHS = Practical Enzymology : yue6HuK : mep.
c anrn. / I'. BuccBanrep. — M.: burowM. JIaGopatopus 3HanwHit, 2010.

6. Kenetn T. OcHoBHl (hepMmeHTaTHBHOM KHHeTHKH. T. Kemetn. M.: «Mup», 1990

7. Berpep M. buoopranndeckas Xxumus GepMeHTaTHBHOT O KaTamm3a. M. bernep, P.
Beprepon, M. Komusma M.: «Mup», 1987



8. Bepesurn U.B. OcHOBBI (hH3HYECKON XHMHH (hepPMCHTaTHBHOTO KaTamm3a. M.B.
Bbepesun, K. Maptunek Beicmiag mkoma, 1977

9. Yonrep U. Kunetnka pepMeHTaTHBHBIX peakiimii. Y. M. Yourep M.:Mup, 1969

10. bepesun HW.B., KomecoB A.A. IIpakThdecKHii Kypc XHMHYECKOH H
(¢ epmeHTaTUBHOM KHHETHKH. M31-B0 MI'Y, 1976.

11. beiim k., Omwmuc JI. OcHOBBI OHOXHMHYeCKOH HHKeHepun. M.:Mup, 1989, T.1.
I'n.3. c. 118-206.

12.  beim JIx., Omwmc JI. OcHOBB OHOXHMHYECKON HHAKeHepun. M.:Mup, 1989, T.1.
I'n.5. c. 360-390, I'n.7. c.484-589.

13. Tlept JIx. OcHORBI KYTETHBHPOBAHUS MHKPOOPTaHUIMOB H KhneTok. M.:Mup,
1978.

14.  Ilewypxun H.C. u np. I[TonydmronHble acleKThl OMOTeXHOIOTHH. HOBOCHOHPCK,
Hayxka. 1990.

15. Bapdonomeer C.JI., Kamroxuerii C.B. BHOTEeXHOTOrHS: KUHETHYECKHE OCHOBEI
MHUKpPOOHOJIOTHYEeCKUX mpoleccoB. M.: Bricimas mkomna. 1990.

B) CIIHCOK 3IEKTPOHHBIX PECYPCOB

1. Ilepuognueckoe m3manue PLoS Biology http://biology.plosjournals.org SmekTponHas
BEPCHS KypHAJIA.

2. IIpuxnagnas GHOXHUMHA U MHKpoOHoIoTHA : KypHal /Poc. AH, MH-T OHOXHMHH HM.
A. H. baxa. DnektponHbIii pecypc. http://elibrary.ru/contents.asp?titleid=7955.

3. OTKpBIThIE OHITAWH-KYPCHI;

4. Caift 6moxuMus 11 cTyaenTa: https://biokhimija.ru/

5. Cailr, TOCBAIIEHHBIH MOJIEKYSIPHBIM OCHOBAM COBPEMEHHOH OHOJIOTHH U
NPAaKTHYeCKUM [PHMEHEHHSM HAy9YHBIX JOCTHXKEHHH B MEJUIIMHE U OHOTEXHOJIOTHH:
https://biomolecula.u/;

6. bubmnorpadmuaeckas H pedepaTHBHASL 0aza JAHHBIX «Scopus»
https://www.scopus.com.

7. Hayunas »snexkTpoHHas OuOnnoteka eLIBRARY.RU [OneKkTpoHHBII pecypc]. —
DnektpoH. maH. — M., 2000- . — URL: http://elibrary.ru/defaultx.asp?

8. HarmoHabHBIN IeHTp OHoTeXHoIoTHdeckoil nHdopmamuu (anri. National Center for
Biotechnological Information, NCBI) https://www.ncbi.nlm.nih. gov

9. http://isirrasrw/ - HWarerpupoBanHas CucreMa WMHpopmaruoHHBIX PecypcoB
Poccwmiickoit Akagemun Hayk.

10. http://www.viniti.msk.su/ - Bcepoccuiickuii MacTHTYT Hayunoil m TexHHYIecKoit
HNudopmamuu (BUHUTHU PAH).

11. http://www.ncbinlm.nih.gov/Pubmed - ba3a Hay4yHBIX JaHHBIX B 00JaCTH
OHOMEIHIINHCKUX HayK.

12. www.chem.qmul.ac.uk/iubmb - Brnoxmmudeckas KiraccH(HKAIMgd X HOMEHKIATypa
(bepmenToB. CBOOOJHBEIN JOCTYm Ha caiiTe MeXIyHapoOJHOTO CcO03a OHOXHMHH H
MOJIEKYJIIPHOH OHOJIOTHH.

13. www.molbiol.ru, www.nature.ru - Y4eOHHKH, HaydHble MOHOTpadHH, OO30DHI,
n1ab0paTOpHEIE IIPAKTHKYMEI B CBOOOJHOM JIOCTYIIE HAa CalTax MPAKTHYeCKOH MOJIEKYISIPHOR
OHOIOTHH.

13. Ilepevdens HHPpOPMANMOHHBIX TEXHO.10T Hil

a) TUIIeH3HOHHOEe M CBOOOIHO pacmpocTpaHsieMoe IporpaMMHOe obecTievueHue:

— Microsoft Office Standart 2013 Russian: makeT mporpaMM. BKiIrodaeT MpHIOKEHHS:
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);

— IIyOJTMYHO JTOCTYITHEIE 001agHble TeXHoIoruu (Google Docs, SIHIeKc MUCK U T.I1.).



0) uH}OpMaITHOHHBIE CIIPABOYHBIE CHCTEMBI:

- DJIeKTP OHHBIN KaTajior Hayganoi OHOIHOTEKH Ty -
http://chamo lib.tsu.rwsearch/query?locale=ru&theme=system
- DJIeKTpOHHaA OubImMoTEKA (pemo3uTopHii) Ty -

http://vital lib.tsu.ru/vital/access/manager/Index
— DBC Jlasp — http://e.lanbook.com/
— 9BC KoHcynbTaHT cTyAeHTa — http://www studentlibrary.ru/
— O6pa3oBarenbHag wiatdopma FOpaiit — https://urait.ru/
— B3BbC ZNANIUM.com — https://znanium.com/
— BBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepHaIbHO-TeXHHYeCKO€e o0ecmedeHHe

AyIUTOpUH JUIS IPOBEJICHHS 3aHSTHH JIEKIIMOHHOTO THIIA, OCHAIIIEHHOHW JOCKOH H
MYJIbTHMEIUHUHBIM 000PYIOBaHHUEM IS IEeMOHCTPAIIMH IIpe3eHTallHi, a TakKe ayAHOCHCTeMOH
JUTS JEMOHCTPAITUN 00Y4aroIIuX BHIEOPOJIHUKOB.

Aynutopun U TMPOBEAEHUS 3aHATHH CEMHHAPCKOIO THIA, HHIUBHIYAIBHBIX H
TPYIIIIOBBIX KOHCY/IbTAIIUH, TEKYIIETO KOHTPOISA U IIPOMEKYTOUHOI aTTeCTAIHH.

TloMeneHns IS caMOCTOATENIbHOU paboThI, OCHAINEHHbIE KOMIBIOTEPHOH TeXHUKOH H
JIOCTYIIOM K ceTH MHTepHeT, B AJIeKTPOHHYIO HHGOPMAIIHOHHO-00Pa30BaTEIbHYIO cpeay H K
HH()OPMAITHOHHBIM CIIPABOYHBIM CHCTEMAaM.

AyIuTopuH [UI1 [POBEIECHHS 3aHATHH JIGKIITHOHHOTO M CEMHHAPCKOro THIIA
UHAUBUIYAIBHBIX M TPYIOIIOBBIX KOHCYJIBTAIlHH, TEKYIIEro KOHTPOIS H HPOMEKYTOYHOH
aTTeCcTallHH B cMellleHHOM (opMaTe (KpoccImaTopMeHHas cHcTeMa YIIpaBIeHHS KypcaMH
Moodle, «AKTpy», CHCTEMBI J7Is o0ecIedeHHs MPoBeAeHUS TeJIeKOH(epEHITHIT).

15. HadopMmanms o pa3padoTInKax

YUypun Alnekceil AJeKCaHAPOBHY, JOKTOP MEIHIMHCKHUX HaykK, Kadeapa (H3HOIOTHH
pacTeHHi, OHOTEXHOJIOTHH M OGHOHH(OPMAaTHKH BHoIOTHYeckoro HHCTUTYTa HaltmoHalIbHOTO
HCCIeI0BaTeNbcKoro TOMCKOTo TocyIapcTBEHHOTO YHHBEPCUTETA, IIPOQeECccop.



