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1. Heab u niianupyemMblie pe3yabTaThl OCBOCHHS U CHUNIHMHBI (MOIYJIA)
[lenpt0 OCBOEHUS TUCITUTIIIUHBI SIBISETCS (DOPMHUPOBAHKE CIEAYIOIINX KOMITCTCHITH:

— YK-1 — cmocoGHOCTh OCYIIECTBIATH IOMCK, KPUTHYECKHH aHaIW3 W CHHTE3
UH(pOpMaLUH, IPUMEHATh CUCTEMHBIH MOAXO0] JUIsl PELLIEHHs TOCTAaBICHHBIX 3a/1a4;
— OIIK-2 — cnocoOHOCTh TPUMEHATHh MHPUHIUIBI CTPYKTYPHO-()YHKIIMOHAIBHOM

OpraHu3ali,  HUCIOJIb30BaTh  (PU3MOJOTUYECKUE,  I[MTOJOTHYECKHE, OHOXMMHUYECKHUE,
Oonoduzmueckre MeToAbl aHaaM3a ISl OICHKU W KOPPEKIMH COCTOSHUS KUBBIX OOBEKTOB U
MOHUTOPUHTA CPEJIbI UX OOMTaHUSI.

PesynbraramMu OCBOEHUSI AUCIHUIUIMHBI SBISIIOTCS CIAEAYIOIIME WHIUKATOPBI JOCTHXKECHHS
KOMIIETECHIINH:

NOIIK-2.2. MHcnonb3yer (PU3NOJIOTUYECKUE, IUTOJIOTUYCCKUE, OHOXMMHYCCKHE,
Omodu3nuecKkrue METOAbl aHaIM3a I OLCHKH U KOPPEKIIMU COCTOSHUS KUBBIX OOBEKTOB U
MOHHTOPHHTA CPEbl UX OOUTAHUS.

2. 3an1a4yu O0CBOEHUS I CHHUILJIMHBI

— CdopmupoBaTh CUCTEMaTH3UPOBAHHBIC 3HAHUS B O0JIACTH OMOXMMHU B OTHOIICHHUU
OCHOBHBIX TIPOLIECCOB METa0O0JM3Ma pa3IMYHBIX OHOJOTMYECKH 3HAYMMBIX COCIWHEHUM U
B3aMMOCBSI3b Pa3JIMYHBIX ITyTeHd METa00IM3Ma B KIICTKE.

— Pacmmpennoe u yriryOJieHHOE M3ydeHHE OCHOBHOTO Kypca O0IIel OMOXUMHUH, U3YIHTh
BOIPOCHI CTATUYECKOHN M JIMHAMHYECKOW OMOXUMHHU, B3aUMOCBSI3aHHBIX ¢ OOIIUMH TIpoOIeMaMu
OMOJIOTHH.

3. MecTo AucuMnIuHbI (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl
JlucuumniauHa OTHOCHTCS K dYacTh 00pa3oBaTeNbHON MporpaMmel, Qopmupyemoin
YY4aCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHHUH, IpesiaraeTcsi 00yJaroumMces Ha BBIOOD.

4. Cemectp(bl) ocBOeHMA M (popMa(bl) NPOMEKYTOYHOM aTTeCTALMHU N0 JMCHUIIIHHE
Cemectp 4, 3a4er.

5. BxoaHble TpeOoBaHMsI AJIsl OCBOEHUS TUCIHILIHHBI
JInst  yCHemrHoro OCBOEHUS JUCIUIUIMHBI CTYJAEHTHI JIOJDKHBI BJIAJIETh 3HAHUSIMHU B
0o0yacTy HEeOPraHNYECKON XUMUU, OPTAHUYECKON XUMUH.

6. SI3bIKk peaau3anun
Pyccknit.

7. O0beM IUCHUIIHHBI (MOAYJIf)
OO11ast TpPyA0EMKOCTh IUCIUILTUHBI COCTaBIsAeT 1 3.€., 36 yacoB, U3 KOTOPBIX:
— nexknuu: 10 4.
— CeMUHapcKue 3aHsaTus: 12 u.
— npaktuyeckue 3auatus: 0 u.;
— nabopatopHbie paboTsI: 0 U.
B TOM YHCJIE€ TPaKTHYECKasi MOAroToBkKa: 0 4.
O6BeM caMocTOATENbHOI paboThI CTYIEHTA ONPeIeeH yUYeOHBIM TIaHOM.

8. Conep:xkaHue IMCHUILIMHBI (MOYJIsl), CTPYKTYPHPOBAHHOE M0 TeMaM
Tema 1. Cunmes nunuoos. CTpoeHHE U HOMEHKJATypa JIUMMUIOB, UX OHWOIOrMYecKue
¢ynkuuu. CoiicTBa munuaoB. [Tyt cuHTe3a TMNHMIOB B KJIETKAX.

Tema 2. Buonozuyeckue membpansl. CTpoeHHE OMIOTMUECKUX MeMOpaH U MX (YHKIUH,
pOJb JUIS JKU3HEAEATENhHOCTH KiIEeTKH. Jlummmel memOpaH. Accumerpust MemOpan. Kanaiel,
HOpPBI, IEPEHOCUYUKH, PELETITOPhl U U30MpaTebHas TPOHUIIAEMOCTh OMOJIOTHYECKUX MEMOpaH.



Tpancnoptr BemectB uepe3 MemOpanbl. Ocobennoctu ¢ynkiuonupoanus Ca-ATPa3zbl.
Ocob6ennoctu ¢ynkimonupoBanus Na,K-ATPa3pl. Jlumocombsl kKak MoOJenb OHOJOTHYECKHUX
MeMOpaH.

Tema 3. Obmen nypuHo8vlx U NUPUMUOUHOBLIX OCHOBAHUU. | UIPOITIN3 OTUHYKICOTHUIOB.
Karta®omu3M mypHHOBBIX HYKJICOTHAOB. KaTabomu3M NMUPUMHUIMHOBBIX HYKICOTHAOB. CHHTE3
NYPUHOBBIX W MHPUMHIAHOBBIX HYKJICOTHIOB (€ NOVO. Perymsmus cHHTE3a HYKJICOTHIIOB.
3a0oseBaHus, CBSI3aHHBIC C HAPYIICHHEM OOMEHA a30TUCTBIX OCHOBAHHIA.

Tema 4. Bumamunsl u gumamuHonodobHvle sewjecmsa. Knaccuduxaiysi, HOMEHKIATypa,
CTPYKTYypa, CBOMCTBa, pacrpocTpaHeHue B mpupoje. buonorumdeckas poib (BUTAMUHBI Kak
Ko(akTopb! KitOUeBbIX (pepMeHToB). Butamunsl rpynmsl A, rpynmsl [, rpynmser E, rpynmsr K.
Buramun F. Butamunel rpynnel B. ®onueBas kucnora. Buramun C. IlapaamMnHoOeH30MHas
kucinota. Buramun PP. buotun. 3a0oneBanus, CBS3aHHBIE C HEIOCTATKOM M H30BITOYHBIM
COJIEpKaHUEM BUTAMHUHOB.

Ilnanbl ceMUHAPCKUX 3aHATHIA

Cemunap 1. Buonocuueckue membpanst (2 vaca). CeMuHap BKIIOYAET BBICTYIICHUS
CTYJICHTOB C JIOKJIaJIaMH M IUCKYCCHUIO TIO TEME 3aHATHUSA.

Cemunap 2. Bumamunvl u eumamurnonodobHvle geuwjecmsa (2 daca). CeMuHap BKJIIOYAET
BBICTYIUICHUS CTYACHTOB C JIOKJIaJlaMHU U JUCKYCCHIO 110 TEME 3aHATHUS.

Cemunap 3. Obmen nypuHo8vix u NUPUMUOUHOBbIX OCHO8anuti. Cunmes u pecynayusi.
CemuHap BKJIIOYAET BHICTYIJICHUS CTYACHTOB C JOKJIaAaMHU U TUCKYCCHIO TIO TEME 3aHSATHUS.

Cemunap 4. Cunme3 nunuoog. 3HaueHue Onsi 3Hepeemuyeckux npoyeccos. CeMHHAP
BKJIFOYAET BBICTYIUICHUS CTYJIEHTOB C JOKJIAJIaMHA U TUCKYCCHIO TI0 TEME 3aHSITHSI.

9. Tekymmii KOHTPOJIb MO0 JUCHHUILINHE

Texymuii KOHTpOJIb IO JUCUUIUIMHE IPOBOAUTCA IIyTEM KOHTPOJSA IIOCELIAEMOCTH,
IIPOBEJEHUS KOHTPOJIBHBIX padOT, TECTOB IO JIEKIMOHHOMY MaTepUaily, BbIIOIHEHUS 3aJlaHUM
1o temam pedeparoB, U Gukcupyercst B (opMe KOHTPOJIbHON TOUYKM HE MEHEee OJHOro pas3a B
cemecTp.

10. ITopsiaok npoBe/ieHUsI U KPUTEPUH OLEHNBAHUS MPOMEKYTOUYHOI aTTecTAlMU

dopma NpoMeXyTOUHOH aTTecTaly Mo JUCHUIUIMHE «/30paHHbIe TJ1aBbl OMOXUMHMY» —
3auer. Jlomyck K 3a4eTy M0 JAUCHUIUIMHE IPOUCXOAUT IIOCIE OCBOEHMS CTYIEHTOM
TEOPETUYECKOro MaTepuaia Kypca. MiToroas oneHka 1o JUCHMILIMHE COCTOUT u3: (1) olleHkH 3a
3HaHME OCHOBHBIX MOHATHH M TEOPETUUECKHUX MOJOKEHUH, (TEKYII KOHTPOIb), (2) OLIEHKH 3a
UH/IMBUYaJIbHOE 3aJJaHKe (JIOKJIA).

IIpumepnwiii nepeuenb meopemuieckux 60npPoCcos:
Tema 1. buonoruueckue MeMOpaHsbI.

K mpou3BoiHBIM ITIUIIEPHUHA OTHOCATCS (2 MPaBUIIBHBIX OTBETA)
a. TPUAIMIITIIUICPUIBI

0. xonecTepuH

B. COMHT OJTUITHTBI

r. hoconmunuabt

II. SHKO3aHOU B

Oueprus B Buge AT® 3arpaunBaercs Ipu TPaHCIIOPTE:
a. yepes Oucioi mununoB (quddys3us)

0. uepe3 Oenku-KaHanbl (oOnerdeHHast U py3us)

B. yepe3 OeNKM-HacoChl (AKTUBHBIA TPAHCIIOPT)

T. BO BCEX NMEPEUNCICHHBIX CIIydasx



CocrosiHre MeMOpaH ((KUIKOE, BI3KOE WU TIOYTH TBEPAOE) 3aBUCUT OT:

a. KoJIm4ecTBa 0eJIKOB B MeMOpaHe

0. pa3HUIIBI ATEKTPUICCKUX 3aPsI0B HAa BHEITHEH U BHYTPEHHEH MTOBEPXHOCTH
B. COCTaBa JIMIHJIOB ¥ TEMIIEPATYPbI

T. HE 3aBHCHUT OT MIEPEUUCIICHHBIX (DaKTOPOB

Tema 2. ButamuHbBI 1 BATAMHHOTIOIOOHBIC BEIIECTRA.
BuramuHONIOJ00HBIE BEIIECTBA:

a. OJIOKHPYIOT JIEHCTBUE BUTAMHHOB

0. MOT'YT BBITIOJHATH (DYHKIIK BUTAMHHOB

B. MOT'YT CHHTE3UPOBATHCS U3 BUTAMUHOB

T. MOTYT OBITh MIPE/IIIECTBCHHUKAMIA BUTAMUHOB
Bri6epuTe npaBuiIbHOE YTBEPKICHUE:

a. BUTAMHH A Ha3bIBaeTCs TOKO(eposIom

0. BUTaMUH A COJCPKUT U30aJUIOKCO3UHOBOE KOJIBIIO
B. BUTAMUH A SIBIISICTCS aHTHKCEPO(TATbEMUYECKUM
. BATAMUH A OTBEYaeT 3a YCBOCHHE Kalblus U dochopa
1. BATAMHH A XOpOIIIO PaCTBOPUM B BOJIC

Tema 3. MeTaboyu3M MypUHOBBIX ¥ MAPUMHUIMHOBBIX OCHOBaHUIA.

dopma BBIZIETICHUS] aMHHHOTO a30Ta, MPH KOTOPOH KOHEYHBIM MPOIYKTOM BBIICICHUS
SIB-JISICTCSl MOYECBHMHA, Ha3bIBACTCS:

a. aMMOHHUOTEIHSA

0. ypeorenus

B. IIUKJI MOYECBHHBI

T. YPUKOTEIIHSI

7. HETIOJTHOE BBIACTICHHUE

Jliist cMHTE3a ITYPUHOBOTO KOJIbIA HY>KHBI (2 TIPaBUIIBHBIX OTBETA):

a. TIlyTaMUH

0. N10-popmun-H4-donar

B. METHOHUH

T. aMMHaK

1. OEII

Tembl 01151 00KNIA008 HA CEMUHAPAX:
. Mctopust u3ydenus: OMoIoruueckux MeMopaH.
. OyHKIIMK OMOJIOTUYECKUX MEMOpaH.
. PU3HUKO-XUMHUECKHUE OCOOEHHOCTH MEMOPAHHBIX JIUHIOB.
. Ponp Gmonornyecknx MmeMOpaH B KaHIIEPOTCHE3E.
. MemOpaHHbIe peLenTophl.
. Mexanndeckne MOJENU B3aWMOJICHCTBHS MaKpOMOJIEKYJ B JByMepHoi cpene. ben-
KOBO-JIMITUHbBIE B3aUMO/ICHCTBHSL.
7. Tpancdopmarus 3Hepruu Ha OMOJIOTHUECKUX MeMOpaHax.
8. Metoap! uccnenoBaHus MEMOpaH.
9. UckyccTBeHHBIE MEMOpPAHBI, YCIOBUS MX 00pa30BaHMsI U MCIIOJIIb30BaHUE B Kaye-CTBE
MO/JICJIBHBIX CHCTEM.
10. Bunbl u cBOICTBA AETEPTEHTOB.
11. Buramuns! rpynner A.
12. Burtamunsl rpynmst 1.
13. Buramuns! rpynnsl E.
14. Buramunsl rpynmsl K.
15. Buramusn F.

OOl WN



16. Buramunsl rpynnst B.

17. ®donmeBast KUCIIOTA.

18. Buramun C.

19. [TapaamMmuHOOCH30IHAS KHCIIOTA.
20. Buramun PP. buoTus.

11. YueOHO-MeTOAMUYECKOE 00ecIeueHne

a) DJICKTPOHHBIM Y4YeOHBI KypCc IO JUCHUIUIMHE B JJICKTPOHHOM YHHBEPCHTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=17060

0) JICKIIMOHHBIC MaTePHAJIbI U TIJIAH CEMUHAPCKUX 3aHATHH 110 JTUCIUILINHE.

B) OueHOYHbIE MaTepHalbl TEKYIIEr0 KOHTPOJISI U NPOMEKYTOYHOW aTTecTaluu IO
JUCLIUIUIHHE.

12. Ilepeyennb y4eOHOM JuTEPATYPHI U pecypcoB cetu UHTEepHeET

a) OCHOBHas JUTEparypa:

- OcHoBsl Onoxumuu Jleannmkepa T. 1: B 3 1. /. Henbcon, M. Kokc ; mep. ¢ anra. T. I1.
MoconoBoii ox pen. A. A. bormanosa, C. H. KouerkoBa - Mocksa : BUHOM. Jla6. 3nanuii ,
2011 - 694 c.

- XWMHYECKHE OCHOBBI XHU3HU : [ydeOHOe TMOCOOHME 10 HAMPaBICHHUIO TOATOTOBKHU
OaxanaBpoB u MaructpoB "Xumus'"] /E. B. Pymsuues, E. B. Autuna, FO. B. Uucrtskos - M. :
KomocC , 2007 - 559 c.

0) IOTOTHHUTENBHAS JIUTEPATypa;

- 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) CIMCOK 3JIEKTPOHHBIX PECYPCOB

- Ilepuonnyeckoe m3manue PLOS Biology http://biology.plosjournals.org DnekTpoHHas
BepcuUs )KypHaa.

- [lpuknagnas 6uoxumus 1 MukpoOuosnorus : xxypHain /Poc. AH, UH-T 6uoxumun um. A.
H. Baxa. DnektponHsIii pecype. http://elibrary.ru/contents.asp?titleid=7955.

- OTKpBITBIE OHJIAWH-KYPCHI;

- Caiit 6uoxumus aist cryaenta: https://biokhimija.ru/

- Caiit, TmNOCBSIIEHHBIA MOJEKYISAPHBIM OCHOBAaM COBPEMEHHON OHOJOTUH W
NPAaKTUYECKUM IPUMEHEHHUSIM HayyHBIX JIOCTWXKEHMH B MeAMLIMHE M OHOTEXHOJIOTUU:
https://biomolecula.ru/;

- bubnuorpaduueckas " pedepaTuBHas 6a3a JAaHHBIX «Scopus»
https://www.scopus.com.

13. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOT M

a) JIMLIEH3UOHHOE U CBOOOHO pacipoCTpaHsIeMoe IPOrpaMMHOe oOecrieueHHe:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Brirouaer mpHIOXKCHHUS:
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);

— my0aMYHO AOCTYyIHBIE o0sauHble TexHonoruu (Google Docs, SInnekc Auck u T.11.).

6) I/IH(I)OpMaI_II/IOHHBIC CIIPABOYHBIC CUCTCMBI:


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

— ONEeKTPOHHBIN Karajuor Hayunon O6uboTeKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— OneKTpoHHas oubnmoreka (peno3uTopwuii) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlansb — http://e.lanbook.com/

— OBC Koncyneranr cryaenra — http://www.studentlibrary.ru/

— O6pazoBatenbHas miardopma FOpaiit — https://urait.ru/

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

— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuanbHO-TeXHHYECKOe o0ecrevyeHne

Aynuropun JUis NPOBENCHUS 3aHATHM JIEKIMOHHOIO THIIA, OCHALICHHOM IOCKOH M
MYJbTUMEAUMHBIM 000pYJOBaHUEM JUIsl IEMOHCTPALMM MIPE3EHTALNM, a TAKKE ayInOCUCTEMOI
JUI AEMOHCTPALUU 00Y4aroLUX BUACOPOIUKOB.

Aynutopun JUisl NPOBEACHUSA 3aHATHM CEMHUHApCKOrOo THIIA, WHIUBUAYAIbHBIX M
IPYIIOBBIX KOHCYJIBTALMH, TEKYLIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALIUH.

[TomenieHust It CaMOCTOSITENTFHON pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOH U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 MH(POPMalMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(OPMAaLIMOHHBIM CIIPABOYHBIM CHCTEMAM.

Aynuropun Uil TPOBEACHMsI 3aHATUM JICKUUOHHOTO W CEMHUHApCKOro THIIA
UHAMBUAYAJIbHBIX M TPYIIOBBIX KOHCYJIbTAl[Mi, TEKYLIEr0 KOHTPOIS M IPOMEKYTOUHOU
aTTecTallud B cMelleHHOM ¢(opMmaTe (kpoccriardopMeHHas cucTeMa YIpaBlIEeHUS KypcaMu
Moodle, «AKTpy», cHCTEMBI JTsl 00ECTICYeHUS TIPOBEIACHUS TEICKOH(DEPEHIUH).

15. Undopmanus o paspadorunkax

Uypun Anexceil AllekcaHApPOBHY, JOKTOp MEAMLMHCKUX Hayk, kKadenpa ¢usnonorun
pactenuii, OuorexHosoruu U OnomHpopmaTrku buonormueckoro mHcTHTYyTa HarmoHaibHOTO
UCCIIEI0BATEIbCKOr0 TOMCKOr0 rocy1apcTBEHHOI'O YHUBEPCUTETA, IIpodeccop.



