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1. Hesap 1 ni1aHUpyeMble pe3yJIbTaThl 0CBOCHUS 1M CHHMIIIMHbBI

[enbro 0OcBOEHUS AUCHHUIUINHBI SBISETCS POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

OIIK-1 Cnoco0GeH HCHONB30BaTh W TPUMEHATH (PyHAaMEHTAJIbHBIE OHOJOTHYECKHUE
MPEJICTABICHUS] U COBPEMEHHBIE METOJOJIOTMUECKHE IMOAXOMAbl Ui TOCTAHOBKH M PELICHUS
HOBBIX HECTAaHJIAPTHBIX 33/1a4 B chepe mpodhecCHOHATBHON 1A TEIbHOCTH;.

OIIK-2 CriocoO6eH TBOpYECKH UCIOJIB30BATh B MPOPECCUOHAITBHON JIEATeILHOCTH 3HAHUS
(GyHaaMEeHTANBbHBIX M TNPHUKIAIHBIX pa3feioB JUCHMIUIMH  (MOAYNeH), ONpeAesIommX
HAIPAaBIEHHOCTh TPOrPaMMBbl MaruCTPaTyphl;.

IIK-1 CrnocobGeH oOpabaThiBaTh M HCIIOJIB30BATh HAYYHYI0 W HAYYHO-TEXHUYECKYIO
uH(GOpMaLIMI0O TpPU PEUICHUH UCCIEOBATeIbCKUX 3a/lad B COOTBETCTBHHM C MpoduiieM
(HarpaBJIEHHOCTBIO) MaruCTEPCKON IPOrpaMMBI.

YK-2 Cnioco6eH yrpaBisiTh MPOSKTOM Ha BCEX ATalax €ro >KM3HEHHOTO IUKJIA.

Pe3ynbraramMu ocBOEHUS IHMCLUUIUIMHBI SBJISIOTCS CIEIYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINN:

NOIIK-1.1 JleMoHCTpUpYEeT MOHMMAaHUE OCHOBHBIX OTKPBITUH, aKTyaJlbHBIX IpPOOJIEM,
METOJIUYECKIX OCHOB OMOJIOTUU M CMEXHBIX HAYK

HNOIIK-1.2 AHamu3upyeT COBPEMEHHOE COCTOSHHE ¥  TEHACHIMU  Pa3BUTHS
OMOJIOTUYECKUX HAYK

NOIIK-1.3 Tlpumensier o0mme U cCHenuaibHble MPEACTABICHUS, METOJI0JIOTHYECKYIO
0a3y OMOJIOTMH U CMEXHBIX HAyK MPU MOCTAHOBKE M PELICHUHM HOBBIX HECTaHJIAPTHBIX 3a/1a4 B
chepe nmpodeccroHaNbHON AESTEIHHOCTH

NOIIK-2.1  [emoHcTpupyeT mnoHUMaHue (GyHIAMEHTAIBHBIX U MPUKIAJHBIX
IpEeJICTaBICHUN JUCIUILINH, ONPEIESIONIMX HAPaBJIE€HHOCTh IPOrPaMMbl MarucTpaTypbl

NOIIK-2.2 JleMOHCTpUpYyeT TIOHMMaHHWE METOJOJIOTMYECKUX OCHOB JIMCIUIUIMH,
OIpEAEIIAIOINX HAIPABIEHHOCTb IPOrpaMMbl MarucTpaTypbl

NOIIK-2.3 Hcnonbs3dyeT (QyHIaMEHTaIbHbIE 3HAHUS, MPaKTHUECKUE HapaObOTKUu U
METOIUYECKHI 0a3uc crienuanbHbIX JTUCIUIUIMH, ONPEAESIONMX HANPaBICHHOCTh MPOTrpaMMbl
MarucTpaTypbl, IPH IJIAHUPOBAHUM U PeaIN3aluu NPo(ecCHOHANIBHON IesITebHOCTH

NIIK-1.1 Tlpumensier 3HaHus (yHIAMEHTAIBHBIX M MPUKIATHBIX Pa3esioB TUCLUILUINH
(Monynel), OmpeAeNsAIOIIMX HalpaBlIeHHOCTh (HMPOQHIb) MNPOrpaMMbl MarucTpaTypbl Mpu
pELIEHNUH OT/IEIbHBIX UCCIIEI0BATENbCKUX 3a1a4

NYK-2.1 ®opmynupyeT 1eib MpoeKTa, 000CHOBBIBAET €r0 3HAUUMOCTh U peai3yeMOCThb

NVYK-2.2 Pa3pabaTbiBaeT nporpamMmy JEHCTBUI MO PELIECHHUIO 33/1a4 MPOEKTa C yYETOM
MUMEIOLINXCS PECYPCOB U OTPAHUUYEHUIN

NVYK-2.3 OOecnieunBaeT BBINOJIHEHHE IPOEKTa B COOTBETCTBMM C YCTaHOBJIEHHBIMU
LEJISIMH, CPOKAMH U 3aTpaTaMu

2. 33}]3‘11/1 0CBOCHUA JUCHUIIJIMHBbI

— CchopmupoBaTh CHUCTEMAaTU3UPOBAHHBIC 3HAHHS B OONACTH OMOXMMHH B OTHOIICHHH
OCHOBHBIX TIPOIIECCOB MeETa0O0NM3Ma pa3IMYHBIX OHOJOTMYECKH 3HAYMMBIX COCIWHECHUH U
B3aMMOCBSI3b PA3IUYHBIX IMyTeH MeTa00IM3Ma B KJIETKE, OCBOUTH MOHSATUIHBIN anmapar.

— Ha ocHoBe pacmpeHHOTO W YriayOJE€HHOTO H3Yy4YeHHUs] OCHOBHOTO Kypca oO0Imieit
OMOXUMUH, HAYYUTHCS] TPUMEHSTh OHATUUHBIN anmapat JJIsl U3Yy4eHHUs BOIPOCOB CTATHUYECKOM
Y JUHAMUYECKON OMOXWMUHU, B3aUMOCBS3aHHBIX C OOITUMH TTpoOIeMaMu OHUOJIOTHH.

3. MecTO AUCHMIIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMmbl

Huctunnuaa otHOCUTCS K biioky 1 «/lucuuminabl (MOIyIH)».
JlucuumiuHa OTHOCHTCS K dYacTh 00pa3oBaTeNbHON MporpaMMbl, QopMupyemMon
YY9aCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH, TIPEJIaracTcsl 00 yJaronuMcs Ha BEIOOP.



4. Cemectp(bI) ocBOCHHS U (popMa(bl) MPOMEKYTOYHON ATTECTALMH 110 AUCHHUIINHE

Tpetuii cemecTp, 3a4eT

5. BxoaHblie TpeﬁoBaHl/Iﬂ AJIsE OCBOCHHUA JUCHUIIJINHBI

Jl1sl yCHemHoro 0OCBOeH!s AUCHUILIMHBI TPEOYIOTCSI KOMIIETEHIIMH, CPOPMHUPOBAHHBIE B
XO0/JIe OCBOEHHS 00pa30BaTeIbHBIX IPOTrPaMM HPEAIIECTBYIOIIETO YPOBHS 00pa3oBaHusl.
JUi ycrienHoro OCBOEHUs JUCUMIUIMHBI CTYIEHTHI JOJDKHBI BIaJIeTh 3HAaHUSIMU B 00J1aCTH
HEOPraHMYECKOW XMMHUH, OPTaHUYECKON XUMHUH, OHOJIOTHH.

6. SI3bIK peasu3anumn

Pycckuit

7. O0beM AUCIHUILIHHBI

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIIACT 3 3.€., 108 uacoB, U3 KOTOPHIX:
-nmexkuu: 10 4.

-cemuHap: 12 u.

O06beM caMOCTOSATENbHON pabOThI CTY/IEHTA ONpeAeNicH YIEOHBIM IIIaHOM.

8. Conep:kanue IUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

Tema 1. Cunumes nunuoos. CTpoeHHE U HOMEHKIATypa JHIHJIOB, UX OHOJIOTHYECKHe
¢ynkunu. CoiicTBa munuoB. [IyTn cMHTE3a TUITUIOB B KJIETKAX.

Tema 2. bBuonoeuueckue memopansi. CTpoeHHE OMIOTHYECKUX MEMOpPaH U UX (PYHKIIUH,
POIIb LTSI XKU3HENEATENILHOCTH KIeTKHU. JIunmer memOpan. Accumerpust meMOpan. Kanaisl,
MOPBI, IEPEHOCUYHUKH, PELENTOPBI U H30HpaTeIbHAs IPOHUIIAEMOCTh OMOJIOTHYECKIX MEMOpaH.
Tpancnopt BemecTB yepe3 memOpansl. OcodbenHoctu GpynkimonupoBanus Ca-ATPas3sl.
Ocob6ennoctu ¢pynkunonuposanusi Na,K-ATPas3sl. JIunocoms! kak MoziesTb OMOJIOTHUECKUX
MeMOpaH.

Tema 3. ObmeHn nypunosvix u NUPUMUOUHOBLIX OCHOBAHUN. | UAPOIN3 MONUHYKIICOTUIOB.
Kartabomm3M mypHHOBBIX HYKIEOTHAOB. KaTabomm3M NMUPUMHUIMHOBBIX HYKICOTHAOB. CHHTE3
NYPUHOBBIX W NHMPUMMIUMHOBBIX HYKJI€OTHJI0B de novo. Perymsuus cuHTe3a HYKJIEOTH]IOB.
3a0oneBaHus, CBsI3aHHBIE C HAPYIIEHHEM 00OMEHA a30THCTBIX OCHOBAHHA.

Tema 4. Bumamunvl u eumamunonodobusie gewecmea. Knaccupukaius, HOMEHKIATYpa,
CTPYKTYypa, CBOWMCTBa, pacrpocTpaHeHue B Tpupoje. buomormueckas poib (BUTAMHUHBI Kak
KOo(akTOpbl KIHOYEBbIX (hepMeHTOB). Butamunsl rpynnsl A, rpynns! J[. rpynnst E, rpynmner K.
Buramun F. Butamunel rpynnel B. ®onueBas kucnora. Buramun C. IlapaamnnoOeH3oliHas
kucinota. Buramun PP. buotun. 3a0oneBaHus, CBA3aHHBIE C HEJOCTATKOM U M30BITOUHBIM
CoJIepKaHNEM BUTaMUHOB.

ILnaHbl ceMUHAPCKHUX 3aHATHH

Cemunap 1. Buonocuueckue memopansi (2 yaca). CeMuHap BKIIOYAET BBHICTYIICHUS
CTYJICHTOB C JIOKJIAJaMH U JUCKYCCHIO 110 TEME 3aHSTHS.

Cemunap 2. Bumamunul u gumamunono0dobuvle sewjecmsa (2 yaca). CeMuHap BKIIOYAeT
BBICTYIUICHHUS CTYJICHTOB C JOKJIAJJaMHU M TUCKYCCHIO TI0 TEME 3aHATHS.

Cemunap 3. ObmeH nypuHo8vlX U NUPUMUOUHOBLIX OcHOBaHUl. Cunmes u pe2yiayus.
CeMHHAp BKJIIOYAET BBICTYIUICHHS CTYICHTOB C JTOKJIaJIaMHU M INCKYCCHIO TI0 TEME 3aHSATHSI.

Cemunap 4. Cunmes nunudos. 3nauenue 05 sHepeemuyeckux npoyeccos. CeMuHap
BKJTIOYAET BBICTYILICHUS CTYJACHTOB C JIOKJIQJaMH U JUCKYCCHIO 110 TEME 3aHSTHS.



9. Tekyuuii KOHTPOJIb N0 JMCHUIIJIHHE

Texymuii KOHTPOJIb IO JAUCHUUIUIMHE MPOBOAUTCS IyTeM KOHTPOJS IOCEHaeMOCTH,
MPOBEJICHUSI KOHTPOJBHBIX Pa0dOT, TECTOB IO JICKIIMOHHOMY MaTepHaiy, BHIMIOTHCHHS 33 aHUN
no TemaMm pedeparoB, u Gukcupyercs B popMe KOHTPOJIHHONM TOUKH HE MEHEe OJHOrO pas3a B
ceMecTp.

OueHouHbIC MaTepHUajbl TEKYILIEro KOHTPOJA pa3MelleHbl Ha caiite TI'Y B pasnene
«udopmarms 06 oOpa3oBareapHON porpaMme» - https://www.tsu.ru/sveden/education/eduop/.

10. Iopsiok npoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOH aTTeCTAIlUM

3aueT B TpPETbEM CEMECTpe TMPOBOJUTCS B NHUCHBMEHHOW (opMe 1o Oueram.
DK3aMEHAIIMOHHBIA OMJIET COCTOUT M3 ABYX YacTeil. [IpogomkuTensHOCTh 3a4eTa 1 vac.

Pe3ynbrarhl paboThl ONPEIEISIFOTCS OLIEHKAMHU «3a4TCHO» U «HE 3a4TCHO».

O1eHKa «3a4TE€HO» BBICTABIICTCS, €CIIM JaHbl NMPABUJIbHBIE OTBETHI HA TECOPETUUYECKUE
BOITPOCHI.

OneHka «HE 3a4TCHO» BBICTABIISICTCS, €CIM JIaHBl HE IIPaBUJIbHBIC OTBETHl Ha
TEOPETHUECKUE BOTIPOCHI.

Bompocsr k 3adery no aucuurinHe «30paHHbIe T1aBbl OMOXUMEI

1. CrpoeHne 1 HOMEHKJIaTypa JIMIUJO0B, UX OMOJIOTHYecKre (PyHKLUH.

2 CBolicTBa JIMIKJIOB.

3. [TyTu cuHTe3a TUNHUIOB B KJIETKAaX.

4 Crpoenue Omiiornyeckux MeMOpaH U UxX QYHKIUH, POJIb AJIs KU3HEAESITEIbHOCTU
KJICTKH.

5. Jlununaer memOpas. AccumeTpus MeMOpaH.

6. Kananbl, mopbl, NMEpeHOCUYMKH, PELEenTOpbl M H30MpaTeiabHas HPOHHUIAEMOCTb
OMOJIOrNYEeCKUX MEMOpaH.

7. TpaHcopT BelecTB uepe3 MeMOpaHsbl.

8. Ocob6ennoctu pynkimonupoBanusi Ca-ATPas3si.

9. Ocob6ennoctu ¢pynkunonuposanus Na,K-ATPa3bl.

10.  JIumocomsl Kak MOJIE€Ib OMOJIOTMYECKUX MEMOpaH.

11.  I'maponus NOIMHYKJIECOTHIOB.

12. Karaboau3M nypHHOBBIX HYKJIEOTHIOB.

13.  Karabonu3m NUpUMHUAMHOBBIX HYKJIEOTUIOB.

14.  CuHTe3 MypuHOBBIX U MUPUMHINHOBBIX HYKJIEOTHIOB de novo.

15.  Perymsaums cuHTe3a HyKJIEOTHIOB.

16.  3aboneBaHusi, CBSI3aHHbIE C HApYIIEHHNEM 0OMEHa a30THUCThIX OCHOBAHUU.

17.  Knaccudukanusi, HOMEHKJIAaTypa, CTPYKTypa, CBOWCTBa, paclpoCTpaHEHUE B
IpUpOJIE.

18. buonorunveckas posib (BUTAMUHBI KaK KO(aKTOPBI KIIOUEBBIX (PEPMEHTOB).

19. Buramunsel rpymmsl A.
20.  Bwramunsl rpynmns! /1.

21. Buramunsl rpynmel E.

22.  Bwramunsl rpynmnsl K.

23. Burtamun F.

24.  Bwuramunsbl rpynnsl B.

25.  donueas KUCIOTA.

26.  Bwuramun C.

27.  IlapaamuHOOEH30MHAas KUCIIOTA.

28. Buramun PP.
29. buotun.



30. 3a0oneBaHus, CBS3aHHBIE C HEJOCTAaTKOM H HM30BITOYHBIM COJEpIKaHHUEM
BUTaMHHOB.

OneHouyHble MaTepHalIbl ISl TPOBEACHUS MMPOMEXKYTOUHON aTTeCTallud pa3MeEIIeHbl Ha
caiire TI'Y B pasgmene «Mudopmanus 00  oOpa3oBareNbHOM  mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEKTPOHHBIN y4eOHBIN KypC IO TUCIHUILIMHE B AJIEKTPOHHOM YHUBepcutere «iDOy -
https://lms.tsu.ru/course/view.php?id=33897

0) JIekImoHHbIE MaTepHalbl U TUIAH CEMUHAPCKHUX 3aHATUN 1O JUCIUILTUHE.

B) OueHouHbIE MaTepHalbl TEKYIIEr0 KOHTPOJIS M MPOMEKYTOYHOM aTTeCTallud IO
JTUCIUILINHE.

12. Ilepeuenn y4eOHoOI1 TuTEpaTyphl U pecypcoB cetn UHTEepHeT

a) OCHOBHAs TUTepaTypa:

1. OcuoBbl 6noxumuu Jleannmkepa T. 1: B 3 1. /JI. Hembcon, M. Kokc ; miep. ¢ anri. T.
IT. Mocomnogoii mox pea. A. A. bornanora, C. H. KouetkoBa - Mocksa : BUHOM. JIa6. 3nanwii ,
2011 - 694 c.

2. X¥MHUYEeCKUE OCHOBBI KH3HU : [yueOHOE MOCOOHE 10 HAMPaBIECHUIO TOITOTOBKU
OaxanaBpoB u MaructpoB "Xumus'"] /E. B. Pymsaues, E. B. Aatuna, 0. B. Uncrsikos - M. :
KomocC , 2007 - 559 c.

0) KONOJIHUTENbHAS JIUTEpaTypa:

1. Textbook of biochemistry: with clinical correlations /edited by Thomas M. Devlin -
Hoboken [a. o.] : 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) CHIHCOK 3JIEKTPOHHBIX PECYPCOB

1. Ilepmommueckoe wu3manue PLoS  Biology  http://biology.plosjournals.org
DNeKTpOHHas BEpCHsl )KypHaa.

2. [Ipuknagnas Ouoxumus U MUKpooOuosorus : xypHan /Poc. AH, MH-T 6noxumun um.
A. H. baxa. DnextpoHHsIif pecypc. http://elibrary.ru/contents.asp?titleid=7955.

3. OTKpBITbIE OHJIAWH-KYPCBHI;

4. Caiit 6moxuMmus Jij1s CTyaeHTa: https://biokhimija.ru/

5. Caiit, NOCBAUIEHHBI MOJEKYJISPHBIM OCHOBAaM COBPEMEHHOW OWOJIOTUH U
MPAKTUYECKUM TMPUMEHEHUSM Hay4yHbIX JOCTH)KEHHH B MeIUIUHE U OMOTEXHOJOTHH:
https://biomolecula.ru/;

6. bubnuorpadpuueckass u  pedepatuBHas ~ 06aza  JaHHBIX «Scopus»
https://www.scopus.com.

13. Ilepeyenb HH(POPMAIIMOHHBIX TEXHOJIOT Ui

a) TUIIEH3UOHHOE ¥ CBOOOTHO PacCIpOCTpaHsIeMOe MPOrpaMMHOE O0eCTIeUeHHUE:

— Microsoft Office Standart 2013 Russian: makeT nporpamm. Bxirouaet npmnoxenus: 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);

— IMyOJIMYHO JOCTYIHBIE 00JIaYHbIe TEXHOJIOTUH (SIHIEKC TUCK | T.I1.).



0) MH(pOPMALIMOHHBIE CIIPABOYHBIC CUCTEMBI:

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

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlansb — http://e.lanbook.com/
— OBC Koncynbrant crynenta — http://www.studentlibrary.ru/
— ObpazoBarenbHas mnardgopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TeXHUYECKOe o0ecreyeHue

Aymutopuu Ui TPOBEJIEHHs 3aHATUN JICKIMOHHOIO THIA, OCHAIEHHOM JOCKOH W
MYJbTUMEAUMHBIM 000pYIOBaHUEM JUIsl IEMOHCTpALMU MPE3CHTALUM, a TaKXKe ayAHMOCUCTEMON
JUI IEMOHCTPALMU 00Y4arOIUX BUACOPOIUKOB.

Aynuropun Ui TPOBENEHUS 3aHIATUH CEMUHAPCKOrO THUIA, WHAWBUIYaJbHBIX U
IPYNIOBBIX KOHCYJIbTALUM, TEKYIIETO KOHTPOJISL U IPOMEXKYTOUYHON aTTECTALIUH.

[Tomemienust Ui caMOCTOSITEILHON PAa0bOThl, OCHAILEHHbIE KOMIBIOTEPHON TEXHUKOW U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMALMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Aynuropun  JUIsi  TPOBEACHMSI 3aHATUH  JIEKIIMOHHOTO UM  CEMHHApCKOro  THUIa
UH/UBUYAJIbHBIX W TPYNIOBBIX KOHCYJIbTAllMi, TEKYIIEro KOHTPOJS U IPOMEXKYTOUHOU
aTTeCTalluy B CMeIIeHHOM ¢opmare (kpoccrardopMeHHas cuctema yrpasieHus: kypcamu iDO,
«AKTpY», CUCTEMBI U151 00ecTIeYeHNs POBEICHUS TeJIeKOH(epeHLuil).

15. Undopmanus o paspadorunkax

Uypun A.A., n.M.H., npodeccop kadeapsl (HU3MOIOTUU pacTeHUH, OMOTEXHOIOTUU U
6uonnpopmaruku bU TI'Y



