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1. leab ¥ nJIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

Iesbr0 0CBOEHMSI JUCLUIUIMHBI ABISETCA (POPMUPOBAHUE CIECAYIOIIMX KOMITETEHIIMHI:

OIIK-2 CrocoGeH MpUMEHATh MPUHLIHUIBI CTPYKTYPHO-()YHKIIMOHAILHOW OpraHHU3aluy,
UCIOJIb30BaTh (PU3MOJIOTMYECKHE, HUTOIOIHYECKHEe, OMOXUMHUUYECKHe, Onodu3nuecKkue MeToabl
aHanmu3a JUId OLUEHKH M KOPPEKIMH COCTOSHUS KHUBBIX OOBEKTOB W MOHHMTOPWHIA Cpelbl MX
oOuTaHuUs.

Pe3ynbpraramMu 0cBOEHUS IMCUUIUIMHBI SBIISIOTCS CIEAYIOIIME UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-2.1 JleMOoHCTpUpYeT TOHMUMAHWE TPUHIMIIOB CTPYKTYPHO-(YHKIMOHAIHLHON
OpraHu3alUH JKUBBIX CUCTEM

2. 33}13‘[“ OCBOCHHUA TUCHHUIIIMHBI

— CdopMupoBaTh CHCTEMATH3UPOBAHHBIC 3HAHMS B 00JaCTH OMOXMMHH B OTHOIICHUH
OCHOBHBIX TIPOIIECCOB METa0O0JM3Ma pa3IMYHBIX OMOJOTMUYECKH 3HAYMMBIX COCIUHEHUU U
B3aMMOCBS3b PA3IMYHBIX ITyTeH MeTab0IM3Ma B KJIETKE, OCBOUTH MOHSATUIHBIN anmnapar.

— Ha ocHoBe pacmipeHHOTO W yYriayOJE€HHOTO H3y4YeHHUsT OCHOBHOTO Kypca oOIiei
OMOXUMUH, HAYYUTHCSI IPUMEHSITh TOHSITUUHBIN anmnapat A U3y4eHHUs] BOIIPOCOB CTaTHYECKON
Y JUHAMUYECKON OMOXUMUH, B3aUMOCBSI3aHHBIX C OOIIMMU TTpoOIeMaMu OHMOJIOTHH.

3. MecTo AucHMILINHBI B CTPYKTYpe 00pa30BaTe/ibHOIi POrpaMMbl

Jucuunnuza otHocutes K bioky 1 «Jlucuuminael (Moxysin)».
JlMcuuIuInHa OTHOCUTCS K 0053aTeNIbHON YyacTH 00pa30BaTeIbHOM NpOrpaMmbl, SBISETCS
(baKkyIbTaTUBHOM.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTAIIUM MO JUCHHUILINHE

[TaTe1il cemecTp, 3a4eT

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOCHUS THCUMIIMHBI

Jljig ycTienHoro OCBOGHUSI JUCIUIUIMHBI TPeOYIOTCS KOMIIETEHLIMH, COPMUPOBAHHBIE B
XO0/JIe OCBOEHHs 00pa30BaTeNbHBIX IPOrpaMM HPEAIECTBYIOIIETO YPOBH 00pa30BaHusl.
Jl1s ycnenHoro oCBO€HUs IUCHUIUIMHBI CTYJEHTHI JOJDKHBI BIa/I€Th 3HAaHUSIMHU B 00J1aCTH
HEOpPraHMYeCKOW XMMHUH, OPTaHUYECKOH XUMHUH, OMOJIOTHH.

6. SI3bIK peaau3anun

Pyccknii

7. O0beM INCUMILIUHBI

OO11ast TPYA0EMKOCTh AUCHUILTUHBI cOCTaBiseT 1 3.e., 36 yacoB, U3 KOTOPBIX:
-nekiuu: 10 4.

-ceMuHap: 12 4.

O6beM caMOoCTOATENbHON pabOThI CTY/IEHTA OINpeAeNieH YI4eOHbIM IJIAHOM.

8. Conep:xkaHue IMCUUILVIMHBI, CTPYKTYPUPOBAaHHOE M0 TeMaM

Tema 1. Cumme3 nunudos. CTpoeHHE W HOMEHKIATypa JIMMHAOB, MX OHOJOTUYECKHE
¢ynkuuu. CoiicTBa munuoB. [IyTn cMHTE3a TUIUI0B B KJIETKAX.
Tema 2. bBuonoeuueckue memopansl. CTpoeHHe OMIIOTHYECKUX MeMOpaH U uX (pyHKIHKH,
POJIb IS KU3HEAEATETbHOCTH KIETKH. JIunuasl memOpaH. Accumerpust MemOpas. Kanansl,
MOPBI, IEPEHOCUUKH, PELENTOPbI U U30HpaTeIbHas MPOHULIAEMOCTh OMOJIOTHYECKIX MEMOpaH.
Tpaucnopr BeriecTB yepe3 memOpanbl. OcodeHHocTu GyHkimonupoanust Ca-ATPa3bl.



Oco6ennoctu ¢pyakiuorupoanus Na,K-ATPa3sb1. JIumocoMsr kak MOIeTh OMOIOTHUECKUX
MeMOpaH.

Tema 3. ObmeHn nypuHo8vixX U NUPUMUOUHOBLIX OCHOBAHUN. | UAPOIU3 TOIUHYKIICOTUIOB.
KarabonusMm mypuHOBBIX HYKI€OTHAOB. KaraGomm3m mUpUMUAMHOBBIX HYKJIEOTHAOB. CHHTE3
NYPUHOBBIX W MHPUMHIMHOBBIX HYKJICOTHIOB (€ NOVO. Perymsmus CHHTE3a HYKJICOTHIIOB.
3a0osieBaHus, CBA3aHHbIE C HAPYIICHHEM 0OMEHA a30TUCTHIX OCHOBAHHIA.

Tema 4. Bumamunvl u eumamunonodobusie sewecmea. Kinaccuukaiys, HOMEHKIATYpa,
CTPYKTypa, CBOMCTBa, pacnpocTpaHeHHe B mpupone. buonormueckas poip (BUTaMHHBI Kak
Ko(akTOpsl KIHO4EBbIX (hepMeHTOB). Butamunsl rpynmsl A, rpynnst Jl. rpynnst E, rpynmer K.
Butamun F. Buramunsr rpynmnel B. ®onueBas kucnora. Butamun C. [lapaamunoOeH30MHas
kuciaora. Butamun PP. Buorun. 3a0oseBaHus, CBSI3aHHBIC C HEIOCTATKOM M H30LITOYHBIM
COJIEpKaHUEM BUTAMHUHOB.

Ili1aHbl cCeMUHAPCKUX 3aHATHH

Cemunap 1. buonoeuueckue membpanvi (2 uvaca). CemMuHaAp BKIIOYAET BBICTYIUICHHS
CTY/ICHTOB C JIOKJIaJIaMH U JUCKYCCHIO 110 TEME 3aHSTHU.

Cemunap 2. Bumamunsl u eumamunonoooodnvle seujecmea (2 yaca). CeMrHap BKIIOYAET
BBICTYILJICHUS CTYACHTOB C JOKJIAIaMH U JUCKYCCHIO 110 TEME 3aHSTHUSI.

Cemunap 3. Obmen nypuno8vix u NUpuUMuounHosvix ocrosanui. Cumnmes u peeyasyus.
CeMuHap BKJIIOYAET BBICTYIUICHHSI CTYIEHTOB C JOKJIAJaMU M IUCKYCCHIO TIO TEME 3aHSATHSI.

Cemunap 4. Cumme3 nunudos. 3nayeHue O dHepeemuueckux npoyeccos. CeMHHAp
BKJTIOYAET BBICTYIUICHUS CTYICHTOB C JIOKJIAJIAMH U JIUCKYCCHIO IO TEME 3aHSTHSI.

9. Tekyumuii KOHTPOJIb MO AUCUHUIIUHE

Texkymuii KOHTPOJb 10 JUCHMIUIMHE INPOBOAMUTCA IYyTEM KOHTPOJS IOCEIAeMOCTH,
IIPOBEJCHUSI KOHTPOJIBHBIX paboT, TECTOB IO JEKIIMOHHOMY MaTepuaiy, BHIMOJIHEHUs 3aJaHuil
no temam pedeparoB, U GUKcHpyeTcst B (opMe KOHTPOJIHHOM TOUYKM HE MEHEE OJHOIrO pas3a B
CeMecTp.

OrleHOYHbIE MaTepUalibl TEKYIIEro KOHTPOJS pasmemnieHsl Ha caiite TI'Y B pasgene
«Mupopmarust 06 o6pazoBaTenpHOM Iporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. INops10k NpoBeeHUsI U KPUTEPUH OLIeHUBAHUS NMPOMEKYTOYHOM aTTecTAlUH

3aueT B ATOM CEMeCTpe MPOBOAUTCS B MUCbMEHHON (popme o O6uiietam. bunet cocrour
u3 AByx vacrel. [IponomkurensHOCTh 3a4era | yac.

PesynbpTaTel paboThl OIIPEEIIAIOTCS OLEHKAMH «3a4TEHO» U «HE 3a4TEHO».

OneHka «3auTeHO» BBICTABISETCS, €CIM JIaHbl NTPaBWJIBHBIE OTBETHl HA TEOPETUYECKUE
BOIIPOCHI.

OneHka «HE 3auTE€HO» BBICTABISIETCSA, €CIM JaHbl HE IpaBWIIbHBIE  OTBETHl Ha
TEOPETUYECKHE BOIPOCHI.

Bonpocs k 3a4uery no gucuunianne «30pannbie riiapbl 0OMOXUMHU K
CrpoeHre 1 HOMEHKIJIaTypa JUIUI0B, UX OMOJIOTHYecKre (PYHKIUH.

CBolicTBa TMINIOB.
[Tyt cuHTE3a TUNUIO0B B KIETKAX.

HwbhE

CrtpoeHue Oumornyeckux MeMOpaH U HX (QYHKIUH, POJb JJS >KU3HEAEATEIbHOCTH
KJIETKH.

o

Jlunmnaer MmemOpan. AccumMerpusi MeMOpaH.

S

Kananpl, mopbl, NEpPEeHOCUMKH, pELenTopsl U H30uparenbHas MPOHUIAEMOCTh
OMONIOTHYECKUX MEMOpaH.
7. TpaHCHOPT BEIIECTB Yepe3 MeMOpaHsbI.



8. Ocobennoctu pynknuonupoBanus Ca-ATPa3bl.

9. Ocob6ennoctu ¢pynknuonupoBanus Na,K-ATPa3br.

10. JInmocombl KaK MOJIENTb OMOJIOTHYECKHX MEeMOpaH.

11. l'upponu3 noJMHYKIEOTH/IOB.

12. Kata®onu3M nypHUHOBBIX HYKJICOTHIOB.

13. Kataboa13mM NUpUMHUIMHOBBIX HYKJICOTHIOB.

14. CuHTe3 MypUHOBBIX U MUPUMHIAHOBBIX HYKJICOTH 0B de NOVO.

15. Perynsmus cuHTe3a HYKJICOTHIOB.

16. 3abosieBanus, CBA3aHHBIC C HAPYIIEHHEM OOMEHA a30TUCTHIX OCHOBAHUHA.
17. Knaccudukaius, HOMEHKIATypa, CTPYKTypa, CBOMCTBA, paCpOCTPAHEHUE B IPHPO/IE.
18. Bbuonoruueckas poib (BUTAMHHBI KaK KO(PAaKTOPHI KIFOYEBBIX (HEPMEHTOB).
19. Butamunsl rpymnisl A.

20. Butamuns! rpynms! /.

21. Butamunsl rpymisl E.

22. Butamunsl rpymisl K.

23. Butamus F.

24. ButamuHbl TpymIisl B.

25. ®onueBas KHCIOTA.

26. Butamun C.

27. IlapaaMuHOOCH30HHAs KHCIIOTA.

28. Butamun PP.

29. buotuH.

30. 3a0oneBaHusl, CB3aHHBIE C HEAOCTATKOM U M30BITOYHBIM CO/IEpP/)KaHUEM BUTAMHHOB.

OrneHoYHBIE MaTepHANbl ISl TPOBEACHUS MPOMEKYTOUHON aTTECTAllMH Pa3MEIIeHbI Ha
caite TI'Y B pasmene «Mudopmamus o0  oOpa3oBaTenbHOW  mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEeKTPOHHBIN yueOHbIHM Kypc 1O AUCHUIUIMHE B CUCTEME yrpaBiieHus Kypcamu iDO -
https://Ims.tsu.ru/course/view.php?id=17060

6) .HCKI_II/IOHHBIG MaTCpHraJIbl U IJIaH CCMUHAPCKUX 3aHITHN 11O AJUCILUIIIINHE.

B) O1ieHOYHbIE MaTepuabl TEKYILEro KOHTPOJIA U IPOMEKYTOUHOM aTTecTallu 1o
JUCIUILINHE.

12. Mlepeuens y4ueOHOii TUTEpaTYphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHaAa4 JIMTCpATypa:

1. OcHoBbl 6uoxumuu Jlenunmxkepa T. 1: B 3 1. /JI. Henbcon, M. Kokc ; nep. ¢ anrn. T.
I1. Mocomnogoii mox pexa. A. A. borganosa, C. H. KouetkoBa - Mocksa : BUHOM. Jla6. 3Hanwif ,
2022 - 694 c.

2. XUMHYECKHE OCHOBEI KU3HU : [yqe6Hoe [IocoOue 1o HaITpaBJICHUIO ITOATOTOBKHU
OaxanaBpoB 1 MaructpoB "Xumus"] /E. B. Pymsuues, E. B. Aatuna, FO. B. Yuctsakos - M. :
KomocC , 2007 - 559 c.

0) OTOMHUTENbHAS TUTEPATYpa:

1. Textbook of biochemistry: with clinical correlations /edited by Thomas M. Devlin -
Hoboken [a. 0.] : John Wiley & Sons , 2006 - 1208 p.

2. Principles of Bioenergetics electronic resource /by Vladimir P. Skulachev, Alexander
V. Bogachev, Felix O. Kasparinsky. Berlin, Heidelberg : Springer Berlin Heidelberg : Imprint:
Springer, 2013 - 436 p.



3. Biochemistry and molecular biology compendium /Roger L. Lundblad - New York [a.
0.] : CRC Press, 2007 - 409 p.
B) CHMCOK 3JIEKTPOHHBIX PECYPCOB

1. TIlepmommueckoe wu3manme PL0OS  Biology http://biology.plosjournals.org
DJIeKTpOHHAsl BepCHUs KypHaJa.

2. [lpuxknagnas OMoxuMus 1 MUKpoOuosiorus : xypHai /Poc. AH, H-T Onoxumun um.
A. H. baxa. DnextponHsIii pecypc. http://elibrary.ru/contents.asp?titleid=7955.

3. OTKpBITbIE OHJIANH-KYPCHI;

4. Caiit Omoxumus 1yis cryaeHTa: https://biokhimija.ru/

5. CaiiT, TOCBAIIEHHBIA MOJICKYJSIPHBIM OCHOBaM COBPEMEHHON OHOJOTUH W
MPAKTUYECKUM TPUMEHEHUSM HAyYHBIX JOCTIDKEHUH B MEIUIMHE U OMOTEXHOJOTHH:
https://biomolecula.ru/;

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

13. llepeyenb HHPOPMAIMOHHBIX TEXHOJIOT Ui

a) JTUICH3MOHHOE U CBOOOIHO pacipOCTpaHsIeMOoe MPOrpaMMHOE 0OeCIICUeHHUE:

— Microsoft Office Standart 2013 Russian: maket nporpamm. Britogaer 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);

— MyOJIMYHO JOCTYMHBIE 00TauHbIe TEXHOIOTHH (SIHIEeKC JUCK U T.I1.).

0) MH(pOPMALIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DNEeKTPOHHBIN KaTajior Hayunoit OoubMoTeKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNEeKTpOHHAas Ooubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbsranT crynenra — http://www.studentlibrary.ru/
— O0pazoBarenbHas mwiatdopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— DBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOE o0ecrieyeHue

AyauTopuu I TPOBENCHMS 3aHIATHM JIEKIIMOHHOTO THIA, OCHAIIEHHOM JOCKOM H
MYJIbTUMEIUHHBIM 000PYIOBAaHUEM JIJISl IGMOHCTPAIIUU MPE3CHTAINH, a TAaK)Ke ayJAHMOCUCTEeMON
JUTSL IEMOHCTPAINH 00YJarOIIUX BUACOPOITHKOB.

Ayautopun 1 TIPOBEACHHS 3aHATHH CEMHWHApPCKOTO THIA, WHAWBUAYAIBHBIX W
TPYNIOBBIX KOHCYJIBTALUN, TEKYILETO KOHTPOJIS U IPOMEKYTOYHOM aTTECTALINH.

[TomereHust st caMOCTOATEIBLHON PaOOTHI, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHUKOW H
JOCTYNOM K ceTH VHTepHET, B AJIEKTPOHHYI0 HWH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
WH()OPMAIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

AyauTopuud AN OPOBEAEHUS  3aHATHM  JEKUMOHHOTO U CEMHUHApPCKOTO  THIa
VHIUBUIYAIbHBIX W TPYNIOBBIX KOHCYJIbTAlM, TEKYIIErO0 KOHTPOJIS M MPOMEKYTOUHOMU
aTTecTaluy B cMelleHHoM (opmare (KpoccrutaropMeHHas cucrteMa yrpasienus kypcamu iDO,
«AKTpYy», CUCTEMBI JIJIs1 0OecTieueHUs MPOBEACHUS TEICKOH(EPEHITN).

15. Undopmauus o paspadorunkax

Uypun A.A., n.M.H., npodeccop kadenapsl (U3NOIOTUU pacTeHUH, OMOTEXHOIOTUU U
ouonnpopmaruku bU TI'Y



