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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 CPeJIbl UX OOUTAHUS.

2. 3a1a4d ocBOeHHS THCIHIIIHHBI

— CdopMmupoBaTh cHUCTeMaTH3HPOBaHHBIE 3HAHHS B 007JacTH OHOXMMHU B OTHOIIECHHH
OCHOBHBIX IIPOIIECCOB METadOIU3Ma Pa3/IMYHbIX OHONOTHYECKH 3HAYMMBIX COEIUHEHUN H
B3aHMOCBS3b Pa3IMUHBIX ITyTell MeTa0o/In3Ma B KJIeTKe.

— PacumpeHHoe U yriiyOJleHHOE H3Y4eHHE OCHOBHOTO Kypca o0mei OHOXUMHU, U3 YIHTh
BOIIPOCHI CTATHYECKON U JUHAMHUYECKON OMOXHMHUHU, B3aHMOCBA3aHHBIX C OOITHUMH IIPOOIeMaMH
OHOJIOTHH.

3. MecTo IHCHHILTHHBI (MOAYJ/ISI) B CTPYKTYPe 00pa30BaTeIbHOH ITPOrPpaMMBI
JIUCIMIUIMHA OTHOCHTCS K 4YacTH o0Opa3oBaTelIbHOH MporpaMMBI, (OpMHpyeMoii
YYaCTHHKAMH 00pa30BaTeIbHBIX OTHOIIEHHUI, IIPeIJIaraeTcs 00yJaroIMcs Ha BBIOOP.

4. CemecTp(bI) 0cBOeHHS B (popMa(bl) MPOMe:XYTOYHOH AaTTeCTANH IO JHCIHILIAHE
Cemectp 4, 3a4er.

5. BxoaHble TpeOOBaHHS 1)1 0CBOCHHS THCHATLTHHBI
JI1g yCIIeNIHOTO OCBOEHHS JHUCIHIUIMHBEI CTYASHTHI JOJUKHBI BIajeTh 3HAHUAMH B
00JIaCTH HEOPTaHHYECKON XUMHUH, OPTAHUYECKON XHMHUH.

6. SI3BIK peanmzanuu
Pycckmii.

7. O0beM THCHHIIIHHBI (MOTYJIA)
OO01mas TpyI0eMKOCTh JIUCITUILIHNHBI cOCTaBISACT 1 3.e., 36 9acoB, H3 KOTOPBIX:
— nexmuu: 10 9;
— CeMHHAapCcKue 3aHsaTus: 12 9.
— IpakTH4eckue 3aHaTus: 0 4.;
— madopaTtopHbIe PadboThL: 0 1.
B TOM YHCJIe IPAKTHYeCKas IoAroroBka: 0 4.
OO0BeM caMOCTOSTEILHOM Pab0ThI CTYAEHTA OIpe/ielieH Y4eOHbIM IUIaHOM.

8. Copep:kanne THCHHNINHBI (MOIYJIf1), CTPYKTYPHPOBaHHOE M0 TeMaM
Tema 1. Cunmes aunudoe. CTpoeHHE W HOMEHKJIATYpPa JHIIHAOR, UX OHOJIOTHYECKHE
¢dbyuknuu. CBoiicTBa mMUIUI0B. IIyTH CHHTE3a THUITHIOB B KIETKAX.

Tema 2. Buonocuueckue memopanevr. CTpoeHHE OHIOTHIECKHX MeMOpaH H UX (YHKITHH,
PONb I KH3HEAeSTeNbHOCTH KiIeTKH. JIumuael MemOpad. Accumerpus meMOpaH. Kanansl,
IIOPBI, IIEPEHOCYUKH, PELENTOPhl U U30HpaTellbHas IIPOHUIIAEMOCTh OHOJIOTHYECKHX MeMOpaH.



Tpancmopr BemecTB depe3 MemOpanbl. OcobGenHoctHn ¢QyHKIMoHHpoBaHHS Ca-ATPassL
Ocobennoctu ¢yuknuonupoBanus Na,K-ATPaspl. JIMIIOcOMBEI Kak MOAENIsh OHOJOTHIECKHX
MeMOpaH.

Tema 3. ObmeHn nypuHoGvIX 1 NUPUMUOUHOGHIX OCHOGaHUIl. T UAPOIN3 TOTHHYKIECOTHIOB.
KaraGonu3sM IypHHOBBIX HYKJICOTHAOB. KaraGoau3M NHPHMHIHHOBBIX HYKICOTHIOB. CHHTE3
MIYPUHOBBIX H IHPHMHJIHHOBBIX HYKIEOTHIOB de novo. Perymaaims cHHTe3a HYKJICOTHIOB.
3a0oJ1eBaHMs, CBA3aHHBIE C HAPYIIEHHEM 00OMEHA a30TUCTBIX OCHOBAHHIA.

Tema 4. Bumamunst u eumamuronodobusie eeujecmea. Kimaccudukanus, HOMeHKIATypa,
CTPYKTYpa, CBOMCTBA, paclpocTpaHeHHe B MpHpoje. buomorndeckas poib (BHTaMHHBI Kak
Ko(aKTOpH! KIFOYeBEIX (GepMeHTOB). BuraMuHb! rpynmel A, rpymmsl . rpynmsl E, rpymmns! K.
Buramun F. Buramunasl rpymnmer B. @onueBas kucinora. Butamua C. IlapaammHOOEH30MHAS
kucinora. ButamuH PP. buotuH. 3a0olneBaHus, CBS3aHHBIE C HEJOCTAaTKOM U H30BITOYHBIM
coJiepKaHHeM BUTAMUHOB.

ILl1aHBI CEeMHHAPCKHUX 3aHATHH

Cemunap 1. Buonozuuecxue membpanst (2 daca). CeMHHap BKIIOYaeT BBICTYIUIEHUS
CTYJEHTOB C JIOKJIaJaMH U JUCKYCCHIO I10 TEME 3aHATUSL.

Cemunap 2. Bumamunsl u eumamuronodobueie ¢eujecmea (2 daca). CeMHHAp BKIFOYAeT
BBICTYIUJIEHHUS CTYAEHTOB C JOK/IaJaMHU U JUCKYCCHIO 110 TEME 3aHITHSL.

Cemunap 3. Obmen nypuHoevix u nupumMuouHoevix ocnoeanuti. Cunmes u pe2ynsyus.
CeMHHap BK/IIOYAET BBICTYIUIEHHS CTYACHTOB C JOKIAJaMH U JUCKYCCHIO II0 TeMe 3aHATHS.

Cemunap 4. Cunmes nunuooe. 3HaueHue o0as >Hepzeemuyeckux npoyeccoe. CeMUHAP
BKJIF0YaeT BBICTYIUIEHHS CTYAECHTOB € JOKIaJaMH U JUCKYCCHIO IT0 TeMe 3aHSTHS.

9. Tekyniuii KOHTPOJIb IO THCIAILIAHE

Texkymuii KOHTPOJIb IIO JUCHUIUIMHE IPOBOJIUTCSA IIYTeM KOHTPOIA IOCEIIAaeMOCTH,
MpOBeJCHHU KOHTPOJIBHBIX PabOT, TECTOB IO JCKIIHOHHOMY MaTe€pHaly, BBIIIOTHEHHS 3alaHHI
mo TemMaM pedeparoB, H HUKCHpPYeTcs B GopMe KOHTPOJIBHOH TOYKH HE MeHee OJHOTO pasza B
ceMecTp.

10. Ilopsaok MpoBeAeHU U KPUTEPHH OLEHUBAHUS MPOMERYTOYHOM aTTeCTAIMH

@opMa TPOMEKYTOIHOH aTTECTAIMH 10 JUCITHIUTHHE «30paHHbIE TJIaBBl OHOXHMHH» —
3ageT. JlomycK K 3aueTy IO [JUCHUIUIMHE IIPOHCXOAUT IIOCIIeé OCBOEHHA CTYIEHTOM
TEOPEeTHIeCKOro MaTepHana kKypca. IToroas oreHka 1o JUCIUIUTHHE cOCTOUT U3: (1) OIleHKH 3a
3HAHHE OCHOBHBIX MOHATHH M TEOPETHYECKHUX IT0JIOKEHHH, (TEKYITUIl KOHTPOJb), (2) OIEHKH 3a
WHIHBHAYaIbHOE 3a/laHHe (JOKIa).

TlpumepHuviil nepeveHv meopemudeckix 60NPOCOE:
Tewma 1. buonorndeckue MeMOpaHbL

K npous3BogHBIM ITHIIEpHHA OTHOCSTCS (2 IPAaBIWIBHBIX OTBETA)
a. TPUALUIT UL EPUIBI

0. XOJIECTEPHH

B. COUHTOJTUITHIBI

T. GoCHOTUITHABI

. SKO3aHOH B

OHeprus B Buae AT® 3arpaunBaeTcs IIPH TPAHCIIOPTE:
a. yepe3 OHciIoH THIHA0B (MU Py3Hs)

6. gyepe3 OenKkn-KaHaIbI (00aerdeHHas AU y3ms)

B. 4epe3 OelIKU-HAcOCH (aKTUBHBINH TPAHCIIOPT)

I. BO BCEX IIE€PEYUCIIEHHBIX CIy4asax



Cocrosaue MeMOpaH (KHAKOE, BI3KOE HIIH ITOYTH TBEPIOE) 3aBUCHT OT:

a. KOJIMdecTBa OeJIKOB B MEMOpaHe

0. pa3HHUIIBI SJIEKTPHYECKUX 3aPSI0B Ha BHEIIHEN H BHYTPEHHEH MIOBEPXHOCTH
B. COCTaBa JTUMHUIOB U TEMIIEPATYPBI

T. HE 3aBHCHUT OT IIEPEYUCIICHHBIX (PaKTOpOB

Tema 2. BuTaMHHBI U BUTAMHHOIIOJIOOHBIE BelIleCTBA.
BuramMuHOIIOJI00HEIE BellleCcTBa:

a. OIIOKHPYIOT JIEMICTBHE BUTAMHUHOB

0. MOTYT BBITIOTHSATH ()YHKITHH BUTAMHHOB

B. MOTYT CHHTE€3UPOBAThCA U3 BUTAMHHOB

I. MOT'YT OBITh IIPeNIIECTBEHHNKAMH BUTAMUHOB
BriOepure nmpaBUIIbHOE YTBEPKIEHUE:

a. BUTAMHH A Ha3BkIBaeTCsS TOKO(epoIoM

0. BUTaMHH A COIEPKUT U30AUIOKCO3MHOBOE KOJIBIIO
B. BHTAMHH A ABIISETCS aHTHKCEPODTATEMHYECKUM
I. BUTAMHH A OTBeYaeT 3a YCBOEHHE KalbIuA U (pocdopa
JI. BUTAMHH A XOPOIIO PaCTBOPUM B BOJe

Tema 3. MeTaOboIU3M IYPUHOBBIX H IMMPHMHIHMHOBBIX OCHOBAHHII.
@opma BBIJIETIEHUS aMHHHOTO a30Ta, IIPH KOTOPOH KOHEYHBIM HPOJYKTOM BBIIEICHHS
AB-JISIeTCSl MOUEBHHA, HAa3bIBaeTCS:
a. aMMOHHOTETTHS
0. ypeoTems
B. I[HKJI MOYEBUHBI
T. YPUKOTEIHS
. HETIOJTHOE BBIIENIEHNE
JIig cuHTe3a MypHHOBOT'O KOJIbIIa HY/KHBEI (2 MPaBHIIbHBIX OTBETA):
. TIIyTaMHH
. N10-¢popmun-H4-domnar
. METHOHHH
aMMHaK
OEII

HHw o

Temobl 01 00KNAO06 HA CEMUHAPAX:
. Ucropud n3zydeHus OHOJIOTHYECKHUX MeMOpaH.
. OyHKITUH OMOJIOTHIECKUX MEeMOpPaH.
. OU3HUKO-XUMIYIECKHE 0COOCHHOCTH MEMOPaHHBIX JTHITHJIOB.
. Pomp OHOIIOTHYECKHX MEMOPaH B KaHIIEPOr €HE3E.
. MeMOpaHHBIE PELENITOPHL.
. MexaHudeckue MOJEIH B3aUMOJIEHCTBHS MaKpOMOIEKYI B JBYMEpPHOH cpene. bei-
KOBO-JIUIHIHBIE B3aUMOJEHCTBHUS.
7. Tpaunchopmarmg SHeprul Ha OHOJIOTHIECKHX MEMOPaHaXx.
8. MeTo/bl UCClIeI0BAaHUSA MeMOPaH.
9. UckyccTBEHHBIE MEMOPAHEI, YCIOBHSI UX 00Pa30BaHMSA U UCIIO/Ib30BaHHE B Kaye-CTBE
MOJIETTBHBIX CHCTEM.
10. Busel 1 cROMCTRA JIETEPTEHTOR.
I1. Buramunsl rpymiesl A.
12. Buramunsl rpymis [
13. Buramuns rpynms E.
14. Buramuns rpymnms K.
15. Buramun F.
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16. Buramuns rpymms B.

17. ®omnueBas KHCIOTA.

18. Burammun C.

19. ITapaamuHOOEH30/HAS KUCIIOTA.
20. Burtamun PP. buotuH.

11. YuedHO-MeTOAHYECKOE 00ecmedeHHe

a) DJEeKTPOHHBIM Y4eOHBIH KypC II0 JHUCIUIUIMHE B 3JIEKTPOHHOM YHHBEPCHUTETE
«Moodle» - https://moodle.tsu.rw/course/view.php?id=17060

0) JlekIMOHHBIE MaTEPHUATBI U TITAH CEMHHAPCKUX 3aHSATHI MO JIUCITUILTHHE.

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

12. IlepeueHb Y4eOHOI THTEPATYPHI H pecypcoB ceTH MHTepHET

a) OCHOBHa4 JINTepaTypa:

- OcHoBsl 6noxumun Jlennumkepa T. 1: B 3 1. /JI. Henmscon, M. Kokce ; mep. ¢ anrn. T. IT.
MoconoBoii mog pea. A. A. bormanosa, C. H. KouerkoBa - Mocksa : BUHOM. JIad. 3HaHuUii ,
2011 - 694 c.

- XuMu4ecKHe OCHOBBI KH3HH : [ydeOHoe moco0ue IO HalpaBIeHUIO IO O0TOBKH
OakamaBpoB u MarucTpoB "Xumus'| /E. B. Pymsannes, E. B. Aatuna, }0. B. UnctakoB - M. :
KomocC , 2007 - 559 c.

0) IOTIOIHUTEbHAS JINTEPATypa:

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

- 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.

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

B) CIIHCOK 3JIEKTPOHHBIX PECYPCOB

- llepuoamdeckoe mznanue PLoS Biology http://biology.plosjournals.org DmekTpoHHas
BepcH JKypHAa.

- IIpuknagHas GHOXUMHS H MHKpoOHoIorug : xKypHail /Poc. AH, MH-T OHOXHUMHH HM. A.
H. Baxa. DnekTpoHHBI pecypc. http://elibrary.ru/contents.asp?titleid=7955.

- OTKpBITBIE OHIAHH-KYPCHI;

- CaitT 6uoxumus T cTymenTa: https://biokhimija.ru/

- Caifr, NOCBAMEHHBIH MOJECKYIIPHBIM OCHOBAaM COBPEMEHHOH OHOIOTHH H
MPAaKTHYEeCKUM [PHMEHEHHSM HAy9YHBIX JOCTHXKEHHH B MEIUIIMHE U OHOTEXHOJIOTHH:
https://biomolecula.rw/;

- BubGmorpadudeckas H pedepaTuBHas 0aza JIAHHBIX «Scopus»
https://www .scopus.com.

13. IlepedyeHb HHPOPMAITHOHHBIX TEXHOJIOI Hil

a) JHIIEH3NOHHOE U CBOOOIHO PacIpOCTPaHAEeMOe MPOTrPaMMHOE O0ecTieueHHE:

— Microsoft Office Standart 2013 Russian: makeT mporpaMM. BKTro4YaeT HPHITOKEHUS:
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);

— IIyOJTHYHO TOCTYIHBEIE 00IadHble TeXHOIoTHH (Google Docs, AHAEKC AHCK H T.I1.).

0) nH(pOpMaITHOHHBIE CIIPABOYHBIE CHCTEMBI:



- DIIeKTp OHHBIHI KaTaJor Hay4anoit OHOIHOTEKH Ty -
http://chamo lib.tsu.rw/search/query?locale=ru&theme=system

- DJIeKTpOHHaA OubImMoTEKA (pemo3uTOpHIT) Ty -
http://vital lib.tsu.rw/vital/access/manager/Index

— BBC Jlasp — http://e.lanbook.com/

— DBC KoncympTaHT cTyaeHTa — http://www studentlibrary.ru/

— O6pa3oBarenbHag wiatdopma FOpaiit — https://urait.ru/

— 9BC ZNANIUM.com — https://znanium.com/

— BOBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepHaIbHO-TeXHHYeCKO€e o0ecmedeHHe

Aynutopun Ui IPOBEAEHUS 3aHATHN JIEKIIHOHHOTO THIIA, OCHAIIEHHOW JOCKOH H
MYJIBTHMEIUIHBIM 000PYAOBAHHUEM IS JIEMOHCTPALIMY [IPE3EHTAIUI, @ TAK/KE ayAHOCHCTEMON
JUTS JeMOHCTPAITHH 00YIarONHX BHIEOPOTHKOB.

Aynutopun UL TPOBEAEHUS 3aHATUH CEMHHAPCKOIO0 THIA, HWHIUBUAYaIbHBIX U
TPYIIIIOBBIX KOHCY/IbTAIIUH, TEKYIIETO KOHTPOISA U IPOMEKYTOUHON aTTeCTALIHH.

TloMenieHus A1 CaMOCTOSTENBHON padoThI, OCHAIIEHHBIE KOMIIBIOTEPHOH TEXHUKON U
JIOCTYIIOM K ceTH HMHTepHeT, B RJIeKTPOHHYIO HH(OPMAIIMOHHO-00pPa30BaTEeIbHYIO Cpely H K
HH()OPMAITHOHHEIM CITPABOYHEIM CHCTEMAM.

AynuTtopud [UI1 [OPOBEIECHHUS 3aHATHH JIGKIITHOHHOTO M CEMHHApPCKOro  THIIA
UHAUBUIYAJIBHBIX M TPYIIIOBBIX KOHCYJIbTAIlMH, TEKYIIEro KOHTPOIA H MPOMEKYTOYHOMH
aTTeCTAllHH B CMeIIeHHOM QopMmaTe (KpocciuiaThopMeHHas CHCTeMa YIIPaBIeHHS KYpcaMH
Moodle, «AKTpy», CHCTEMBI JUIA o0ecliedeHHs MPOBeACHUS TeIeKOH(e PEHITHIT).

15. HadgopManms o pa3padoTInKax

Uypun Anekceil AJIeKCaHAPOBHY, JOKTOP MEIHITHHCKHX HayK, Kadeapa (H3HOIOTHH
pacTeHHIl, OHOTEXHOJIOTHH H OHOMH(pOPMATHKH BHOIOTHYeCKOro HHCTHTYTa HaIlmoHAIBHOTO
HCCIeI0BaTENbCKOro TOMCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA, podeccop.



