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l. Hean 1 32124y TUCHUTTHHBI.

Heab:  ¢dopmupoBanue MpeJICTaBlICHU 00 OCHOBHBIX TEOPETUYECKHX U
METOAOJIOTUYECKUX TOJX0/JaX K HM3y4CHHI0 MeTaboJiu3Ma YIIIEBOJIOB, JIMIHAOB M OEJIKOB,
OMOPHEPreTUUYECKUX MEXaHU3MOB M IIPUHIIUIIOB PETYISIUU OOMEHHBIX MIPOLIECCOB, IPUMEHEHUE
MOJTyYEHHBIX 3HAHUU ¥ HABBIKOB B PEUICHUH MPOPECCHOHAIBHBIX 3a/1a4.

3amaun:
- TIOJIyYCHHE IEIbHOM CUCTEMBI 3HAaHUK 0 METAa0O0JM3ME YTIIEBOJIOB, JIMITHIOB U OSIKOB.
- M3Yy4YEHUE MEXaHU3MOB PEryJsIUU U UHTErPALMH META00IMUYECKUX MPOIECCOB.
- TIOJIyYCHHE MPEJICTABICHUA 0 MEXaHU3MaxX YHEProoOeceyeHusl.

1. MECTO JUCHOUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas nucuuiuinHa b1.B.16 «OcHoBHBIE MeTaOOIUYECKUE YT M UX PETYIISIISI»
OTHOCHUTCS K 9acTH, POPMHUPYEMO ydaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHUH.

2.2. 114 vu3y4eHus JaHHOW y4eOHOU JUCIMILTUHBI HEOOXOIUMBI 3HAHUS, YMEHUS U HABBIKH,
dbopMupyeMbie MPEAMIECTBYIOMUMHU AUCHUILTUHAME: «Opranndyeckas Xumus», «L{utomorusy,
«buoxumusy», «OU3UOTOTHS paCTEHUIT», «PU3HO0JIOTUS YETIOBEKA U KUBOTHBIX», «I €HETHKa,
«buoxumus pacrenuity, «MonekynspHas Ouonorus», «buooprannyeckas XuMusi OMOTIOTUIECKU
AKTUBHBIX COCIMHECHUI .

2.3. Ilepedenp MoCHENYIOMIMX Y4€OHBIX TUCIMIUINH, A1 KOTOPHIX HEOOXOIUMBI 3HAHUS,
YMEHUS ¥ HaBBIKH, (hOpMHUpPYEMbIe JaHHOW y4eOHOH MUCHMIUIMHON: «BHOXuUMUS U (HU3UOTIOTHS
BTOPUYHOTO  MeTabonu3ma», «MHKPOIIEeMEHTO3bl U  BHUTAMUHHAs  HEJOCTaTOUYHOCTHY,
BeinojgHeHne BKP.

I1.  TPEBOBAHMUIS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI
[Ipouecc ocBoeHUs AUCUUILIMHBI HapaBieH Ha GOpMUPOBaHHE KOMIIETEHIUU!
I1K-1: CnocoOeH mpUMEHATh Ha MPAKTUKE TEOPETUUYECKHE OCHOBBI M 0a30BbI€ METOJIbI
OMOJOTNYEeCKOH XMUMHH, T€HETUKH, MOJIEKYJISIPHON OMONOTHH, (U3MOJOTUU M OMOTEXHOJIOTHUU
pacTEeHHUH.



ITepevyenb miIaHMpPyeMbIX pe3yJIbTATOB 00y4YeHHS MO0 JUCHHUIINHE, COOTHECEHHBIX €
HHIUKATOPAMH JOCTUKEHHS] KOMIIeTeH i

KoMmnerenunus HNuaukaropsl PesyabTaThl 00yyeHus
KOMIIETCHIIUH
IIK-1 WK k1.1 3HaTh: - OCHOBBI MeTab0IM3Ma YTIEBOJIOB, JTUIHIOB
CnocoOeH mpUMEHATh Ha | 3HaeT  TeopeTHdecKue | 1 0eIKOB;
MPAKTUKE TEOPETUYECKUE | OCHOBEI - TPHHLWUIBL PEryIAUd ¥ WHTErpalui  oOMeHa

OCHOBBI M  0a3oBbIe
METO/bl OMOJIOTHYECKOM
XUMHH, TeHETUKH,
MOJIEKYJIAPHOMN
ouosioruu, (PU3NOIOTHU
u OMOTEXHOJIOTHU
pacTeHuit

OMOJIOTHUYECKON XMMUHU,
FCHETHKH,
MOJICKYJIIPHOU
OHOJIOTHH,
OMOTEXHOJIOTHHU u
(GU3NONOTUH PACTEHHIA,
0a30BBIX METOJIOB
HUCCIIEIOBaHUM.

BEIIECTB;
-  HMETh MpPEACTaBICHUE O 3aKOHOMEPHOCTSIX
OHMO3HEPTeTHKY;

- obuime HPHHIMIIBI B3aHMOJICHCTBHS

MeTabOoIMYeCKUX MyTel KaK eIMHOIN CHCTEMBI.
YMeTh: - HCTIOJIb30BaTh 3HAHUS O 3aKOHOMEPHOCTSIX
METa0OJIMYECKUX MPOLECCOB Al XapaKTEPUCTHUKHU
(YHKLIMOHAIBHOTO COCTOSTHUS KIJIETKH;

- HNPUMCHATL 3HAHUA 00 OCHOBHEBIX IMpUuHOMUIIax

peryJsuuu MeTaboamn3Ma JUIST 00BIICHEHUS
(hM3UOIIOTUIECKUX TIPOIIECCOB;

- HCIOJIb30BaTh 3HAHMS 00 OCHOBHBIX
MeTa00INYECKUX My TSIX IS 00BACHEHHUS
IKCTIEPUMEHTAITLHBIX PE3YJILTATOB.

Bnamets: - mpencraBieHueM 00  OCHOBHBIX

METa0OIMYECKUX TYTAX KaK O EIUHOH CHUCTEME
HPOIIECCOB.
- HaBBIKAMH TTOMCKA HEOOXOAMMOUN MH(pOpPMAINH 10
MOJIEKYIISIPHO-0M OO HYECKUM METOAaM
UCCIIEIOBAaHUM ISl M3y4YeHHUs] OHOJIOrMYECKUX
00BEKTOB.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

®DopMa NIPOMEKYTOUYHOM ATTECTAIUM . SK3aMEH.

KOJINYE€CTBA AKAACMHUYCCKHUX YaC0B

O0beM JHCHHMILIMHBI COCTABJIAECT 4 3a4eTHLIX eIUHHIBI, 144 yacoB, B TOM unciie 1,2 3a4eTHBIX eqUHHUI, 44 yaca Ha IK3aMeH.
N3 HUX peams3yeTcs ¢ UCIOIb30BAHUEM JICKTPOHHOTO OOYYEHHMS M TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOJorHui 30 4acoB.

4.1 CopepxxaHue IMCUUILIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKAa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHUI M OTBEeJIEHHOI0 HAa HMX

Ne Paznen nucoumiinHbl/ TEMA Buner yueGHOI paboThl, dopMma TeKylIero
®
n/H $ | BKIIOYas CAMOCTOSITEIBHYIO PabOTy 00YYAtOIMXCsl , | KOHTPOJIst
= E MPAKTUYECKYIO MTOJATOTOBKY U TPYIOEMKOCTh ycneBaemMocTu/
£ 2 (B acax) dopma
o g MPOMEKYTOYHOH
- KonTakTHas paboTta npenoaaBares C =
= e o aTTrecTanuu
=) o0y4armuMucs =
@ < o ) (mo cemecTpam)
S S & =
Q = ® ®
ol =S g5
E Z ; £ Jlexknusi | Cemunap/ KoncyabTammsa | o &
- == TlpakTHYecKoe, € s
| @ = -
8 Q fs“’ S J1aGopaTopHoe 8 =
R a 3aHsiTHe/ =
1 2 3 4 5 6 7 8 9 10
1 Pemenne yueOHbIX
Paszpnen 1. Benenue. T4
. U POOJIEMHBIX
Tema 1.1. OOurie mpUHLIMIBI B3aUMOEHCTBUS 8 5 1 1 3 sanay
MeTaboIMYecKuX myTel, oopas WX eI1H .
yren, 0bpasyiott FMHYIO IIncemenHBIi opoc
CUCTEMY.
TectupoBanue
2 Kontponbubie
BOIPOCHI, YCTHBIN
Paznen 2. Merabonu3m yrieBo10B. POCBL Y
o orpoc ¢
Tema 2.1. CTpyKTypa 1 CBOWCTBA OCHOBHBIX 8 5 1 1 - 3 MCKyCCHed
Mpe/iCTaBUTENe MOHO-, IU- U MOJIUCAaXapuIOB. Y
TECTUPOBAHUE,
pelieHue 3anad




Tema 2.2. MeTa0oan3M IJIMKOreHa.

KonTposnbHbie
BOIIPOCHI,
JICKYCCH4,
MM CHMEHHBIHN
Ompoc.

Tema 2.3. MeTaGoau3M [JIF0KO3bI B KJIIETKE.

Pemenne yueGHBIX
Y TIPOOJIEMHBIX
3a7a4, TUCbMEHHBIN
orpoc,
TECTUPOBAHUE

Tema 2.4. A>poOHbIil MeTaboIU3M NTUpyBaTa

KonTposibHbie
BOIIPOCHI, pELICHHE
yueOHBIX U
Ipo0OJIEMHBIX 3aj1a4,
JICKYCCHSI

Tema 2.5. JIpixaTesnbpHas Lelb U OKUCIUTEIBHOE
dbochopmmpoBane

TectupoBanue,
peleHue yuyeOHbIX
U TIpOOJIEMHBIX
3a/1a4, JUCKYCCHSI

Paszen 3. Metaboau3M JIUIIHIOB.
Tema 3.1. CtpykTypa 1 KiIaccupukanus
OCHOBHBIX JIUIHJIOB KJICTKH.

Pemenne yueOHbIX
U IPOOJIEMHBIX
3a7a4, THCbMEHHBIN
orpoc,
TECTUPOBAHUE

Tema 3.2. KataGonu3M TpuaMITIUIEPHIOB.

KonTposabHble
BOIIPOCHI, YCTHBII
onpoc ¢
JUCKyCCUen
TECTUPOBAHUE,
peleHne 3anad

Tema 3.3. bruocuuTes TUIIHUIOB.

TectupoBanue,
pelieHre yuyeOHbIX
U POOJIEMHBIX




3a/1a4, TUCKYCCHS

10

Tewma 3.4. IlepeknucHOE OKUCIICHUE JIUTTH]IOB,
POJIb B TATOTeHE3€ TIOBPEKICHUN KIICTKH.

TectupoBanue,
penieHue yueOHbIX
U IPOOJIEMHBIX
3aja4, IUCKyCCUs

11

Pasgen 4. Meraboan3M OEJIKOB 1 aMUHOKHUCIIOT.
Tewma 4.1. TIpoTeonus.

Kontponbubie
BOIIPOCHI, YCTHBIN
OIpoc C
JIUCKyCCUEn
TECTUPOBAHHUE,
penieHue 3ajaad

12

Tema 4.2. MeTa0o113M aMUHOKHUCIIOT. 8 8

TectupoBanue,
peleHue yuyeOHbIX
U TIPOOJIEMHBIX
3a/1a4, JUCKYCCHSI

13

Pa3nmen 5. OOMeH BelleCTB KaK enrHas CUCTEMA
MIPOIIECCOB.

Tema 5.1. Bsaumocss3s MeTadboImn3Ma
yTJIEBOJIOB, TUTUIOB U OEITKOB.

Pemenne yueGHBIX
1 TIPOOJIEMHBIX
3ajad,
TECTUPOBAaHUE

4.2 Ilnan BHeay[[l/lTopHOﬁ CaMOCTOSITEJILHOM paﬁoTbI oﬁyqaloumxcn o JTUCHUIIJINHE

Cemectp

CamocrosTenpHast padoTta o0yyaromuxcs

HazBanue pa3aciia, TCMbI o
BI/I,Z[ CaMOCTOATCIIbBHOU pa6OTI>I

Cpoxu
BBIIIOJIHCHUS

TpynoeMkocTsb
(uac.)

OrneHoyHoOE
CPEJICTBO

VYuebno-
METOINYECKOE
obecneyenue
CaMOCTOATEIBLHON
paboThI




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

TECTUPOBAHUE

METOJINYECKOE
OrieHOYHOE
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosTenbHO# paboTh CPEICTBO N
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
Pasznen 1. Beenenue. [ToaroToBka K NPaKTHYECKOMY 3aHSATHIO C HCIOJIB30BAHHEM Pemenue V.a) 1 (1-3)
Tema 1.1. O6mue KOHCIIEKTA JIEKI[UH 1 PEKOMECHIYEMOM JIUTEPaTyphl. YIeOHBIX U
IIPUHLIUIIBI POOJIEMHBIX
8 B3aUMOJENCTBUA 1 3 3a7a4
MeTa0O0JIMUECKUX MyTEH, [TuceMenHbI
00pa3ymoIuX eIUHYIO OIpocC
CUCTEMY. TectupoBanue
) 5 IToAroToBKa K MPAKTHYECKOMY 3aHSATHIO C HCIOIb30BAHHEM Konrponsusie [V.a) 1 (1-3)
Pazyien 2. MetabomisM |y oyenexra JICKIIMH ¥ PEKOMEHIYEMOM JINTePaTyPBIL. BOIIPOCE, V.a) 2 (4)
YIJIEBOMOB. CaMoCTOATEIbHOE HU3YYEHHE TEOPETHYECKOTO Marepuaia Iio YCTHBII o1poc
Tema 2.1. CtpykTrypau  |pompocy: CTIpyKTypa U CBOICTBA OCHOBHBIX MOHO-, OU- U <
8 . PYKTYD pocy: *IPYKIyp ’ 1 3 C IUCKyCCUeh
CBOHCTBA OCHOBHBIX mojucaxapuaoB
N TECTUPOBAHUE,
NPEACTABUTEIEN MOHO-, N
MHUCHbMECHHBIN
JIA- ¥ TIOJTUCAaXapHUI0B.
OIIpOC
IlonroroBka K NPAaKTUYECKOMY 3aHATHIO C HCIOJIb30BAHHEM Konrponsusie [V.a) 1 (1-3)
KOHCIICKTAa JICKIUHU 1 peKOMeHI[yeMOﬁ JINTEPATYypPHhI. BOHpOCBI
Tema 2.2. Merabonusm ’
8 2 3 TMCKYCCHS,
TJIMKOreHa. =
MMMCbMEHHBIN
OITpOC.
[ToaroToBKa K MPAKTUYECKOMY 3aHATHIO C HCIOJIb30BAHHEM Permenue V_a) 1 (1-3)
KOHCITEKTA JIEKIIHU U PEKOMEHIyeMOH JINTepaTyphl. Y4eOHBIX 1
MpoOJIEMHEIX
Tema 2.3. MeTabonusm P
8 2-3 3 3ajau,
TJIFOKO3BI B KIIETKE. .
MHUCbMEHHBIN
oI1poc,




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

TPUAOWITIIMICPUIOB.

TECTUPOBAHUE,
perieHne

METOIUYECKOE
OrneHouyHOE
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosTenbHO# paboTh CPEICTBO .
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
[ToaroToBka K NPaKTHYECKOMY 3aHSATHIO C HCIOJIb30BAHHEM Peinenue V.a) 1 (1-3)
KOHCIICKTA JICKIIUU U PEKOMEHTyeMOU JINTepaTyphl. yueOHBIX U
Tema 2.4. A3poOHbilii MPOOIIEMHEIX
8 00/IM3M MUpPyBaTa 4 3 afat
mera pyB IInceMeHHBIN
OIpocC
TectupoBanue
IToaroToBka K NPaKTUYECKOMY 3aHSATHUIO C HCIOJb30BAHHEM Kontponbasie |V.a) 1 (1-3)
KOHCITEKTA JIEKIIUU U PEKOMEHIyeMOH JINTepaTyphl. BOIIPOCHI, V.a) 2 (4)
Tewma 2.5. JpixaTtenbHast YCTHBIN OIIPOC
8 LEIIb 1 OKUCIUTCIIEHOE 5 3 C AUCKYyCCHUEHN
dhochoprmpoBanue TECTUPOBAHUE,
pelieHue
3a71a4
Pasgen 3. Merabonuzm  |lIogroroBka K IpakTH4ECKOMY 3aHATHIO C HCIIONB30BAHHUEM Konrponsusie [V.a) 1 (1-3)
JIUTIAOB. KOHCIIEKTa JIEKIIUY U PEKOMEHTyEMOM JTUTEpaTyphl. BOTIPOCHI, V'a) 2 (3_4)
Tema 3.1. CTpykTypa 1 CaMoCTOsTEIbHOE HM3YYEeHHE TEOPETHYECKOr0 Marepuaja o JHCKyCCHs,
8 Borpocam: CTpyKTypa M KIacCH(PHMKAIMS OCHOBHBIX JIUIIHIOB 6 3 .
KIaccupuKanus CICTKH UCHbMEHHBIN
OCHOBHBIX JIMIIH]IOB OIIpoC.
KJIETKH.
[MoaroroBka K MPAKTHYSCKOMY 3aHSATHIO C HCIOJIb30BAHUEM Kontponsabie |V.a) 1 (1-3)
KOHCIIEKTA JIEKIMU U PEKOMEHIYEMOM JINTEPATYPBHI. BOIIPOCHI,
Tema 3.2. Katabonuzm YCTHBIH OTIp %C
8 7 3 C TUCKyCCHEH

3agaq




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

METOIYECKOe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs Ouerotroe obecrieueHue
Bun camocTosiTensHOR paboTh CpPEeICTBO .
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
[ToaroroBka K MpakTHUYECKOMY 3aHATHIO C HCIOJIB30BAaHUEM Tecruposanue, [V.a) 1 (1-3)
KOHCIIEKTA JICKIIUH U PEKOMEHIyeMOil JINTepaTyphl. pelenme V.a) 2 (4)
Tema 3.3. buocunres 5 3 y4eOHBIX U
JIAIIUJIOB. POOIIEMHBIX
3aj7ad4,
JIACKYCCUs
IloarortoBka K MOPAaKTUYECKOMY 3aHATHUIO C HCIOJIB30BAHHEM TeCTI/IpOBaHI/Ie, V.a) 1 (1-3)
Tema 3.4. [lepekucHoe  [KOHCIEKTA JIKLMH M PEKOMEH/lyeMOM JIHTEPaTyphL. pelenue V.a) 2 (3)
OKHCJICHUE JIUIIN]IOB, 9 3 y4eOHBIX U
pOJIb B IaTOreHe3e POOIIEMHBIX
ITOBPEXKICHUM KIIETKU. 3azady,
JIACKYCCUs
IToxroroBka K NPAaKTMYECKOMY 3aHATHIO C HCIOJI30BAHHEM Konrpoasusie [V.a) 1 (1-3)
KOHCIIEKTA JICKIIUH U PEKOMEHIyeMOil JINTePaTypBl. BOIIPOCHL,
Paznen 4. Metabonusm YCTHBIN OTTPOC
OENKOB U aMHUHOKHCIIOT. 10 3 C IUCKyCCHEM
Tema 4.1. IIpoTeonus. TECTUPOBAHUE,
pelieHue
3a7a4
IToaroToBKa K MPAKTHYECKOMY 3aHATHIO C HCIIOJIb30BaHHEM Tectuposanue, [V.a) 1 (1-3)
KOHCIIEKTA JICKIIUH U PEKOMEH/IyeMOil JINTePaTypBl. pereHe
Tema 4.2. Merabonusm 11 3 y4eOHBIX U
aMHUHOKHCIIOT. pOOIEMHBIX
3azad4,

JAUCKYCCH




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

Oteroumoe METOANYECKOE
Cemectp| Haspanue pasnena, Temsbl B caMoCTOSTebHOI paboThi Cpokn  |TpymoeMKocTs CpencTBo obecrieueHue
BBIIIOJTHEHMS (uac.) CaMOCTOATEIHHON
paboTHI

Pasznen 5. O0men [ToaroroBka K MpakTHUYECKOMY 3aHATHIO C HCIOJIB30BAaHUEM KonTponbHbie V.a) 1 (1-3)
BEIECTB KAK €UHAs KOHCIIEKTa JIEKIIMU U PEKOMEHIYEMOH JTUTEPATypBL. BOIIPOCHL, V.a) 2 (3)
CHCTEMa TIPOLIECCOB. ITucemenHass pabora — cocTaBjeHHE CXeMbl BzauMocBs3b JHCKyCens,
Tema 5.1. B3aMOCBA3h MeTa00JIM3Ma YTIICBOJIOB, JIUITUIOB U OCITKOB. 12 HHChMEHHBIIH
MeTabonM3Ma yriieBoJioB, orpoc
JUNHUIOB U OEIKOB.

OO6muii 00beM CaMOCTOSTEITLHOM PabOTHI TTO TUCIUIUIMHE (Jac) — 39

N3 HuX 00BeM CcaMOCTOSITENIbHOW pabOThl € HCHOJIb30BAHMEM 3JJI€KTPOHHOr0 OOy4YeHHMSl H
AUCTAHIIHOHHBIX 00pa30BaTeJbHBIX TEXHOJIOTHIi (Yac) — 8




4.3 ConepixaHue y4eOHOTr0 MaTepuasa

Paznen 1. Beenenue

Tema 1.1. O0mue NpUHIUIBI B3AaUMOAEHCTBUS MeTa00/INYeCKUX IyTeil, 00pa3yoimux
eIMHYI0 CHCTeMY.

LlenTpasnpHbie METAOOIMYECKHE NYTH, CXOAHBIE y BCEX JKUBBIX OpraHu3MoB. OCHOBHbBIE
HOPUHIUIBI PErysauuu MeTabonu3ma. THIbl peryIupoBaHusl aKTUBHOCTU (DEPMEHTOB; JeiicTBUE
QJI0- ¥ M30CTEPUYECKHX HWHTUOMTOPOB, KOBaJEHTHAs MoAudukanus: (ochopuimpoBaHue,
anumupoBanue, AJ[®-pudosmmmposanue. [IporennkrnHassl U nporenHdocdaTaspl. KackaaHpli
OPUHIUN peryiupoBaHusi (epmMeHToB. ['OpMOHBI Kak NEPBUYHBIC YIPABISIOUINE CUTHAJIBI
MeTaboau3mMa. BTopuuHble MOCpeAHNUKH Iepefadd CUTHajla: LUKINYECKHEe HYKJIEOTHU[bl, HOHbI
Ca2+, hocdharnauaIuHO3UTON U IP. MOJCKYIIBI.

Paznen 2. MeTa00,143M YIJ1eBOJ0B.

Tema 2.1 Crpykrypa W CBOICTBA OCHOBHBIX IMpeACTABHTeJeli MOHO-, IU- U
MOJIMCAXapH/I0B.

Knaccudukanus u HOMEHKIAaTypa yrieBoaoB. PesepBHble (OpMBI YIIIEBOAOB, CIyXallue
JUISL 3aracaHust SHepruu kietkoil. Pacman momucaxapuaos. ['uapomus u pocdoponns kpaxmana
u riaukoreHa. llepeBapuBaHNe W BCachblBaHHWE YIJIEBOJOB B IKEIYJOYHO-KHIIEYHOM TPAKTE.
TpaHcmopT TIIOKO3BI W3 KpPOBH B KIETKA. HapymieHuss mnepeBapuBaHHMs ¥ BCACBHIBAaHUS
YIJIEBOJIOB.

Tema 2.2 MeTa00J1M3M IIHKOT€HA.

Cunre3 riukoreHa (raukoreHorenes). Pacmaa rnmmkoreHa (rimkoreHoiun3). Perymsus
MeTa0oaM3Ma TIIMKOTeHa. XapaKTepHCTUKAa TOPMOHOB, PEryJIHMPYIONIMX OOMEH TJUKOTeHA.
Perymsimuss  akTuBHOCTH — riukKoreHdocdopunasbl U TIHUKOTEHCUHTETa3bl.  Perymsmus
MeTa0oM3Ma TIMKOTeHa B TIeUYeHH W MbIax. Hapymenus oOMeHa TIIMKOTeHa: TIIMKOTEHO3bI
(6one3np ['mpke, TUMOTIIMKEMHUS ), arTUKOT€HO3BI.

Tema 2.3 MeTa00J113M ITIOKO3bI B KJIETKe.

dochopunupoBanue rar0Ko3bl. [ledocdopunmpoBanue Ta0K030-6-pocdara. Yyactue
TII0K030-6-pocara B cuHTe3e rimkoreHa, karabomusme ¢ obpazoBanmem CO2 m H20 wm
JIaKTaTa U €ro UCIOIB30BaHUs JJI CHHTE3a HOBBIX COCTMHEHUH.

['mukonu3 — UeHTpalbHBIM NyTh KaTaboiu3Ma IUIOKO3bl. J[Be cTaauuM TIMKOJIM3A.
Ob6pazoBanue AT®, compspkeHHOE € pacnagoM TI0K030-6-gocdaTa 10 MOITOYHOM KUCIIOTHI.
DHepreTHyeckuii OamaHc mporecca. [ TMKOIN3 W TIUKOTeHONMM3. Perymsnus TrimKoin3a U ero
O6uonornyeckas poib. bpoxenue, ero 6uosornyeckas posib.

I'mokoHeorenes. Peakiuy riirokoHeoreHe3a M MX JOKaJIH3alus B KIETKE, YHEPTeTHUECKUI
6amanc. Perymsanus. ®ochodpykToknHaza u  Ppykro3o-1,6-6udocdaraza — OCHOBHBIE
perynsSTOpHbIE (EepMEHTHl TIIOKOHEOTeHe3a | rimkoim3a. Dpykro3o-2,6-Oudpochar —
pErynaTopHas MOJIeKyjia MeTa0OoIu3Ma yriIeBOIOB.

Tema 2.4 A3poOHbIil MeTa00/IM3M MUPYyBaTa.

OxucnutensHoe  JAEKapOOKCHIIMPOBAaHME  MHPOBUHOTpAagHOW  KuCHOThL.  CTpyKTypa

NUPYBaTACTUAPOT€HA3HOTO KOMILJIEKCa: nupyBateKkapOoKcuiasa,
JUTHIIPOJIUNOWITPAHCAlleTHIa3a W AUTUAposMnowiaeruaporesasa. IlocinenoBarenbHoCTh
peakuuii oOpazoBanus adetmi-KoA. Anetun-KoA — yHUBepcaidbHBI HHTEpMEIUaT B

MeTaboar3Me OENIKOB, JKUPOB U YIIIEBOAOB. Perynsius nupyBaTeruiporeHa3sHoro KOMILIeKca.

Hukn gu- u TpukapOoHOBBIX kHciIOT (uuki Kpebca). IlocienoBaTenbHOCTh peakiuii u
(bepMeHTHI IMKIIA. DHepreTudeckas d3PPeKTUBHOCTb. AHAIIEPOTHYECKHE peakiuu. [IpuHIHIbI
perynauun nukina Kpebca. Ponp manuksnsuma B perymsnuu. IleHtozodocdatHbiii myTh
IPEBpAICHHS TJIFOKO3bI M ero Ononoruueckasi posib. OKUCIUTEIbHBIN 1 HEOKUCIUTEIbHBIHN JTAll.
DHepreTudeckuii 3QPexT.

Tema 2.5 /IpixaTe1bHasA HeNb U OKUCJINTENbHOE (pocopuaiuposanue.

JlpIxaTenpHasi LENb, OCHOBHBIE KOMIIOHEHTBI, HMX IIPOCTPAHCTBCHHAs OpraHM3alMs B
mMemOpane. Kommiekcsl, ux cTpykTypa ¥ (yHKLIHH, MEXaHH3M IepeHoca anekrpoHos. HAJIH-



JeruaporeHasHbli komriekc. CyKIMHATACIIpOTreHa3Hbli koMIutieke. Llutoxpom b/c komriekc.
[luToXpOMOKCHIa3HbIM KOMILJIEKC. MexaHu3M oO0pa3oBaHMs TPaHCMEMOpPAHHOIO TI'paJueHTa
OpOTOHOB. MeMOpaHa Kak CTPYKTypHas OCHOBa  OWOIHEPreTMYECKHX  IPOLIECCOB.
ONEeKTPOXUMHUYECKUI MOTeHLMal — JBMXKyIlas cuia QochopuinpoBanus. TpaHchopMmarius
PHEPIUU Ha CONPATAIOIIMX MeMOpaHax: 3armacaHue >HEpPruu B KOHBepTHUpyemoil ¢hopme H+ u
AT®, equHCTBO 3JIEMEHTAPHBIX YHEPrETHUECKUX IPOLIECCOB y OPraHU3MOB Pa3HBIX CIIOCOOOB
YKU3HU.

OxucnutensHoe  ¢ochopunupoBanue. MexaHu3M  3JIEKTPOHHOIO  TpaHCIOpTa B
napixatenbHol menu ¢ pocdopunupoBanneM. AT®d-cunrtaza wmuroxoHmpui. CTpykTypa,
JIOKaJIN3alMsl, IPOCTPAaHCTBEHHass opraHu3anus. COBpPEMEHHBIE IPEICTABICHUS O MEXaHU3ME
cuare3a AT®. Perymsuus »7IeKTpOHHOTO TpaHCIOpTa B AbIXxarenbHOW I1enu. lloHsTHe 00
nonodopax. [Ipupona pazodbmaromiero 3¢ dexra. Porb MeMOpaHHOTO TOTEHIIMANIA B PETYIISAIIUN
KJIETOYHOTO MeTaboIn3Ma.

Pa3nea 3. MeTa601M3M JINNIN/I0B.

Tema 3.1 CTpykTypa u KIaccuGuKanus OCHOBHBIX JTUIIHI0B KJIETKH.

JKupHble KUCIOTHI: HACBIILIEHHbIE, MOHOCHOBBIE, ITOJIMEHOBbIE, HOMEHKIIaTypa. [IpupoaHbie
Tpuanmiarauneponsl. CTpykrypa u  kinaccudukauus QochonunuaoB U CHUHTOTUTUIOB.
Crepousl.

Tema 3.2 KaraGosusm TpuanWJITIMUEPUAOB. JIMNoONW3 pe3epBHBIX  JIUIUJIOB.
['OpMOHOUYBCTBHUTENbHAS JTUMAa3a — PEryIATOPHBIA (hepMeHT numonu3a. OKUCIEHUE >KUPHBIX
KHUCTIOT. AKTUBALIUA KUPHOI KUCIOTHI B LIUTOIIa3Me KJIETKH. TPaHCIOPT B MUTOXOHJIPUH TPU
y4acTUU KapHUTHUHA. Perynsuusi OKUCICHUS JKUPHBIX KUCIOT MaJoHUI-KoA.

[lepeBapuBaHue TPUALMITIUIICPOJIOB. OMYIbTUPOBAHUE KUPOB >KETYHBIMU KHUCIOTaMH.
Crpykrypa, ¢(yHKIMM U OHOCHHTE3 JKETYHBIX KucioT. IlaHkpearnueckas mumasa.
Creruduunocts ee aerictBus. [Iponunasa u konumnasa.

BcacbkiBanue TpuanuiaruueposaoB. PecuHTe3 KUPOB B 3MUTEIHAIBHBIX KJIETKaX HIIEYHHKA.
Tpancnopt AUNUI0B U 00pa3oBaHUE XMIOMUKPOHOB (XM). JIunmonpoTeonHs! 11a3Mbl KpOBH, UX
COCTaB U CTPyKTypa. Ponp numomnporennnumnassl. KirodeBass posib meyeHW B METa0OIU3ME U
TPAHCIIOPTE JIUIHIOB.

[TocnenoBarenbHOCTh peakuuii [-okucienus ammi-KoA B MaTpukce MHUTOXOHAPUH.
OHepreTvka OKUCJIECHUS MKUPHBIX KUCIOT. OKHCICHHE HEHACHIIIEHHBIX JKUPHBIX KHUCIOT.
KeroHoBbie Tena (ameroarerar, aneToH, 2-OKCHOyTHUpaT), OMOCHMHTE3 M OUOJIOTHYECKas POJib.
Perynsanus xerorenesa. Copep)kaHue KETOHOBBIX TN B IIa3Me€ KPOBHM Kak (DPM3HOJIOTHYECKUI
MOKa3aTelb.

Tema 3.3 buocuHTe3 JHIIHAI0OB.

buocuHTE3 KHMpPHBIX KHCIOT. TpaHCOpPT BHYTPUMHUTOXOHAPHAIBHOrO anetwi-KoA B
muToruiazMy. LlutpatHelii Mexanusm TpaHcnopta aneTmi-KoA. OOpasoBanue manoHmi-KoA,
ponbs OuoTtnHa (ButamuHa H) B aToMm mpouecce. MynbTudepMeHTHBIH KOMIUIEKC — CHHTETa3a
KHUPHBIX KUCJIOT M alWI-MEpeHOCAIM Oelnok Kak OJUH M3 €ro KOMIIOHEHTOB.
[TocnenoBaTenbHOCTh peaKIMi CHHTE3a MaIbMUTUHOBOW KUCIIOTHI.

CHHTe3 HEHACBHIIEHHBIX JKMPHBIX KHUCIOT. MHKpocomallbHas JecaTypa3Has CHCTEMA.
buocuntes Ttpuanmiriuueponos. Perynsuus nunugHoro obmena. HapyiieHus naumugHOro
oOMeHa (TUTepIUTIEMUs], aTePOCKIIEPO3).

Tema 3.4 IlepekucHoe OKHCJIeHHE JHUIIHMIOB, POJib B IAaTEHOreHe3e IOBPEKICHUI
KJIETKH.

JlpixaTenpHas 1IeTb KaK UCTOYHUK aKTHUBHBIX (GopM Kuciopona. Peakiuu, katanusupyembie
OKCHJa3aMH M oKkcureHazamu. IlepekucHoe okucieHue aunuaoB. CHUCTEMBI 3aIIUTHI KIETOK OT
aKTHBHBIX (OopM Kucioponaa: (pepMeHTHl aHTHOKCHUAaHTHOTO aeciicTBusi, Butamuubl (E, C, B-
KapOTHH — MPEIIIECTBEHHUK BUTaMUHA A), 001aJaroIye aHTHOKCHIAHTHBIM JICHCTBUEM.

Pa3znea 4. Mera0013M 0€eJIKOB 1 aMUHOKHCJIOT.



Tema 4.1 IIporeosns.

[IpoTeonurnveckne (GEepMEHTHI KETyJOYHO-KUIICYHOTO TpaKTa: METNCHH, XHUMOTPHUIICHH,
TpuricuH u apyrue. Mx crnenududHocts. 3UMOreHbl M UX akTuBanus. KapOokcumenTtuaasbl u
aMHHONENITUAA3bl. BHyTpuKiIeToOuHBIH mpoTeonn3. Jlumocombr u  mporeocombl. Poib
yOukBuTHHA. TKaHEBbIE IPOTEA3bl AKUBOTHBIX. TpaHCIOPT AMUHOKUCIIOT B KJIETKH.

Tema 4.2 MeTa00113M aMHHOKHCJIOT.

TpancamunupoBanue.  MexaHM3M  peakMd W poib  NUpHAOKcaimbdocdara.
Opranocnenuduyeckue amMHHOTpaHCepa3bl U aMHUHOTpaHCdepasbl ¢ cyOCTpaTHOM
CHGLII/I(I)I/I‘IHOCTLIO. Buomorugeckoe 3HAYCHUC TpaHCAMHUHUPOBAHML. I[I/IaFHOHCTI/I'-IGCKOC
orpeneneHne aMuHoTpaHcdepas B KIMHUYECKOW IMpakTHke. Jle3aMHHUpOBaHHE aMHUHOKHCIIOT.
OxucnuTeNnbHOE Je3aMUHUPOBAHKE, TIIOTaMaTAerHaAporeHasza. HempsmMoe ne3aMUHUPOBAHUE U
ero Omosormueckas poib. OOpa3oBaHHME aMMHaKa W €ro TOKcH4Yeckoe JneiicTBue. CBsi3bIBaHHE
aMMuaka B KkieTrkax. OOpa3oBaHue TIJIyraMMHA U acnaparuHa. BHOCHHTE3 MOYEBUHBI —
OpHUTHHOBBIN 1UKI Kpebca. DHepreruueckuii OanaHc u OMONIOTHYECKAs POJIb OPHUTHHOBOTO
IUKIJIia. Bbuocunres 3aMEHUMBIX aMHUHOKHCIIOT. A30Tconep>1<aume COCIMHCHUA — IMPOU3BOAHLBIC
AMHHOKHCIIOT.

Paznen 5. O0OMeH BelecTB KaK eIMHAsI CHCTEMA MPOLECCOB.

Tema 5.1 B3aumocBsi3b MeTa00/11M3Ma YIJIEBO0B, JUIHA0B H 0€JIKOB.

OOmre MPOMEXKYTOYHBIC MPOIYKTHI. Perynsius MeTa0OIMUYeCKUX IyTed IO MPUHIIHITY
OTpuLATENIbHON 00paTHOM cBsA3U. OCOOEHHOCTH PEryISIMK METa00JIM3Ma Y OJHOKJIETOYHBIX U
MOTOKJIETOYHBIX OpraHu3mMoB. KitoueBble mapel metabonutoB: HAJ(®P)+ / HAA(D)H + H+,
ADT /AP, ammnKoA / KoA, nakrar / nmupyBaT, OKCHOyTHpaT / ameroanerar, - U (GpakTopsl,
BJIMSIIOIIME HAa WX KOHIICHTpaluio. J(uBepreHmus kaTtaOOJIMYECKUX M aHAOOJIMYECKHX IIeTei
MeTabonan3ma. [[OpMOHBI B KaueCTBE MEPBUYHBIX YITPABJISIONINX CUTHAIOB META00IM3MA.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTHYECKHUX 3aHATHIA M J1a0OPaTOPHBIX padoT

Ne Ne HaunmenoBanne TpynoeMKocTh Ouenounbie | PopMupyembie
I/H | pa3zeia CeMHHApPOB, (1ac.) cpeacrsa KOMIIeTEeHIINH
U TEMbI NPaKTHYECKUX H Bcero | U3 nux (MHAMKATOPDI)
J1a00paTOPHBIX Pad0T | YacoB | MPAKTHY. *
MOAT0TOBKA
1 2 3 4 5 6 7
1 | Pasmea 1. | Obmme TIPUHIIHITBE Perrenne ITK-1
Tema 1 B3aUMOJICHCTBHS y4eOHBIX U MK 1k 1.1
MeTa0OJMUYECKUX IIyTEeH, POOIEMHBIX
06pasyromux eINHYTO 1 3ajad,
CHCTEMY. MUCHbMEHHBIN
orpoc,
TECTHPOBaHHE
2 | Pazmen 2. | CTpykTypa ¥ CBOWCTBa KonTtposibHbie IK-1
Tema 1 OCHOBHBIX BOIPOCHI, HJIK pc 1.1
MpeacTaBUTeNied  MOHO-, YCTHBIH OIPOC
JIM- U TIOJTHCAaXapUIoB. 1 C IMCKyCCHUe
TECTHPOBaHHE,
peieHue
3aj7a4
3 | Pa3gen 2. | MeTtabonu3M riuKoreHa. KonTponsHbIE K-1
Tema 2 BOIIPOCHI, MK 1.1
2 JIUCKYCCHS,
MACbMEHHBIN
orpoc.
4 | Paznen 2. | MeTtaGonusm TJIOKO3BI B 2 Pemenue IK-1




Tema 3

KJICTKC.

YYeOHBIX U
IPOOJIEMHBIX
3a;ad,
MHCbMEHHBIN
ompoc,
TECTHUPOBAHUE

MK pirc 1.1

Pa3nen 2.
Tema 4

AdpoOHBIIE  MeTaboJIu3M
nupyBaTa

KonTponbHeie
BOTIPOCHI,
perieHue

Y4eOHBIX U
MPOOJIEMHBIX
3ajady,
JHCKyCCHs

K-1
MK nxc 1.1

Pa3nen 2.
Tema 5

HpixatenpHass Uenb U
OKHUCIIUTENIbHOE
tdhochopunmupoBanue.

TectupoBanue
, perieHue
Y9eOHBIX U

MPOOIIEMHBIX
3ajad,
JHMCKyCCHS

K-1
MK i 1.1

Pa3gen 3.
Tema 1

CrpykTypa u
KJIACCU(UKAIUS
OCHOBHBIX JIUIIUI0B
KIIETKH.

Pemrenne
Y4eOHBIX U
MPOOJIEMHBIX
3a7a4,
TMCHhMEHHBIHN
ompoc,
TECTUPOBaHHE

K-1
VI

Pazpgen 3.
Tema 2

Karabomnsm
TPHALIMITITUIICPHUJIOB.

KontponbHbie
BOTIPOCHI,
YCTHBIN oIIpoc
¢ AUCKycCcHUEl
TECTHPOBAHHE,
perieHne
3aga4

K-1
MK rxc 1.1

Pazngen 3.
Tema 3

buocunTes JIUITUIOB.

TectupoBanue
, peleHne
y4eOHBIX U

MPOOIEMHBIX
3ajad,
JICKYCCHS

K-1
MK rxc 1.1

10

Paznen 3.
Tema 4

ITepexucHoe okuciieHrE
JIUIHUIOB, pOJIb B
[1aTOT€HE3€E TIOBPEXKACHUMN
KJICTKH.

TectupoBanue
, peleHue
y9eOHBIX U
POOJIEMHBIX
3a;ad,
JCKyCCHUs

nK-1
MK rxc 1.1

11

Pazgean 4.
Tema 1

IIporeonus.

KontposbHbie
BOTIPOCHI,
YCTHBIN 0npoc
C AUCKyCCHUEHN
TECTUPOBAHUE,
peleHue
3aJa4

K-1
WK 14

12

Paznean 4.
Tema 2

Mertabonmsm
AMHUHOKHCJIOT.

TectupoBanue
, pereHue
YYeOHBIX U

IPOOJIEMHBIX
3ajad,

K-1
MK rxc 1.1




JHUCKYCCHSI
13 | Pa3nea 5. | B3aumocss3b Pemenne IK-1
Tema 1 MeTaboIIH3Ma yTIeBOIOB, y4eOHBIX U HIK 1k 1.1
JUMHJOB U OEJIKOB. 2 MPOOJIEMHBIX
3aj1ad4,
TECTHPOBAHHE

4.3.2. IlepeueHb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITEIbHOE H3y4YeHHe
CTyJIeHTAMH B paMKax caMocTosiTeJibHOI padoTsl (CPC)

Ne Tema 3ananue dopMmupyemas NAK
n/n KOMIIeTeHIIUs
1. Tema 2.1 Crpykrypa u | U3yuuts TEOPETUUECKUI IIK-1 WK i1
CBOMCTBA OCHOBHBIX | MaTepHall no BOIpocam:
MpeJCcTaBUTEEH MOHO-, Knaccuduxanus U
JIA- ¥ TIOJINCAaXapua0B HOMCHKIJIaTypa YrijieBOJA0B,

PesepBHbIe OpMBI YTIEBOJIOB,
clIy)Xallpe s 3aracaHus
SHEPTUU KIETKOU.

2. | Tema 3.1 Crpykrypa u | U3yunuts TEOPETUYECKHUIA IK-1 HJIK k1.4
KJ'IaCCI/I(bI/IKaI_II/IH MaTepuall 1o BOIPOCaM.
OCHOBHBIX nurnuzgos | JKUpHbBIE KHACJIOTBI
KJIIETKHU HaCbhIIICHHBIC, MOHOCHOBBEIC,
[IOJIMEHOBBIE, HOMEHKJIATypa.
IIpuponusie
TPUALMITIIMLEPOIIBL.
CtpykTypa ¥ Kiaccuukanus
dochonunuion u
cunromunuioB. CTeponasl.
3. | Tema 3.4 [Tlepekucnoe | U3yuntn TEOPETUUCCKHUI IK-1 UK pre1a
OKHCJICHUE JHUIUI0B, | MaTeprail 110 BOIIpOCaM:
poJib B marecHoreHese Cucremsl 3allIUThI KIICTOK OT
MTOBPEKICHHUIN KIIETKH. aKTHBHBIX (hOpM  KHCIOpOZa:

(epMEHTHI aHTHUOKCHIAHTHOTO
neiictBus, Butamunsl (E, C, B-
KapOTHH — MPEAIMECTBEHHUK
BUuTamMuHa A), obianaromue
AHTHOKCHJIAHTHBIM JCHCTBHEM

44. | Tema 5.1 Bsaumocss3pb | CocraButh cxeMy B3anMoCBsI3b IIK-1 HIIK pikc 11
MeTaboiM3Ma yIiieBOJ0B, | MeTaboIM3Ma yriIeBOIOB,
JUIIHA0B U OEIIKOB. JUTIHA0B U OEIIKOB

4.4. Meroauyeckue YKa3aHUsi MO0 OPraHU3alMUd CAMOCTOATE]bHOH PadoThI

CTY1E€HTOB

CaMocTtosiTenpHast paboTa CTYACHTOB SIBISIETCS COCTABHOM 4YacThi0 y4eOHOTo mpolecca u
UMEeT IIeNIbI0 3aKpeIyieHne © yriayOJieHWe TIOJYYeHHBIX 3HAHWW ¥ HaBBIKOB, TOUCK |
NpUOOpEeTEeHNE HOBBIX 3HAHMM, a TaKXKe BBINOJHEHHWE Y4YeOHBIX 3aJaHui, MOJTOTOBKY K
MPEJICTOSIIIIUM 3aHATHUSAM, 3a4€TaM U K3aMEHaM.

JlJis opranu3aiuy caMoCTOATEIbHON paboThl MO quciuIuinHe «OCHOBHBIC METa0OTMYECKHE
MyTU U UX PETYJSALUs UCTIOIb3YIOTCS cleayroiue GopMbl CaMOCTOSATEIbHON yueOHOM paboThI:

- PaboTa Haj KOHCTIEKTOM JICKITHH.

- [TonGop, n3yveHue, aHaaInu3 peKOMEHI0BAaHHOU JTUTEPATYPHI.




- CaMocTosITeTbHOE U3yUeHHE OTACIBHBIX TEM, aparpagon, He U3TI0KEHHBIX B JIGKLIUH.

- IloaroroBka K NpPaKTHUYECKOMY 3aHATHUIO COCTOMT B TEOPETHYECKOM IMOATrOTOBKE U
BBITOJIHEHUH MTPAKTUYECKHX 331aHUH (peleHne 3a1a4, OTBETHI HA BOIIPOCHI U T.1.).

- [loarotoBka k TECTUPOBAHUIO.

- [IoaroroBka K sK3aMeHy.

Iucomennvie pabomwi. JIns u3ydeHUs T€M, HE H3JIOKEHHBIX B JIEKIIMU, PEKOMEHIYETCS
UCTIOJIb30BaTh OCHOBHYIO M JIOTIOJIHUTEIIBHYIO JINTEPATYPY, & TAKKE UCTOUYHUKH, HaliIeHHBIC TIPH
MOMOIIN MH(OPMALMOHHO-CIIPABOYHBIX M MOUCKOBBIX cHCTEeM. J[Is 3akpersieHus Marepuana
pEeKOMeHIyeTcsl JieflaTh KpaTKhe KOHCIEKTHI Mo TeMe. B pamkax aucruminHsl «OCHOBHBIC
MeTaboNIMyecKue MyTH M MX PErylalusy TakkKe MPEeIyCMOTPEHO BBIIMOJHEHUE MUCHMEHHOU
paboThl, B KOTOPBIX CTYICHTHI JOJDKHBI COCTABUTH CXEMY B3aUMOCBS3H META0OIMUYECKUX IyTeH
oOMeHa yTJIEBOJIOB, )KHPOB, OCITKOB.

4.5. IlpumepHasi TeMaTHKA KyPCOBBIX pPadoT (MPOEKTOB): HE MPEIyCMOTPEHBI YUeOHBIM
TJIAHOM.

V. YYAEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECITEYEHUE
JUCHUTIIMHBI

a) l.ocHoBHAas1 JInTepaTrypa

1. Buoxumus [Tekcr] : yueonuk / B. I1. Komos, B. H. IlIBenosa. — 3-e u3x., crep. — M. :
Hpoda, 2008. — 639 c. ; 24 cMm. — (Bricuiee o6pazoBanne: CoBpeMeHHBIN yUeOHHK). —
[Mpeam. ykas.: c¢. 620-630. — ISBN 978-5-358-04872-0. (50 ak3.).

2. buoxumus [DneKkTpoHHBIH pecypc| : y4eO, /uid akajeM. OakajaBpwara : JJIs CTYI.
BY30B, 00y4. 1o Harpasi. 655500 "buotexnonorus" / B. I1. Komos. - 4-e u3na., ucnp. u
nom. - OBK. -M. : IOpanr, 2014. - 640 c. - (bakanaBp. AkagemMuueckuii Kypc). - Pexum
nocryma: DU3 "bubmmotex". - Heorpanud. nocry. - ISBN 978-5-9916-3929-3.

3. OcnoBsl 6uoxumuu Jlenunmxepa [Texer] / 1. Henbcon, M. M. Kokc ; niep. ¢ anri.: T.
I1. Moconosoii, O. B. Eppemenkosoii ; pexn.: A. A. bornanos, C. H. Kouetkos. — M. :
bunom. Jlabopatopus 3Hanmid, 2011. - . - 27 cm. — ISBN 978-5-94774-364-7. T. 3 :
[Tytn nepenaun napopmamuu. — 2015, — 448 c. : uB. un. — bubauorp. B KoHIE pa3. —
ITep. u3a. : Leninger principles of biochemistry / David L. Nelson, Michael M. Cox. —
New York, 2008. — ISBN 978-5-94774-367-8. (5 7k3.).

a) 2.100JIHUTEIbHAS JTUTEpPaTypa

1. Mounekynsipuas ouonorus [Tekct] : yue6, mis cryn. By3oB / A. C. Konuues, I'. A.
CeBacThsiHOBA. - 2-¢ m3A., uchp. - M. : Axagemus, 2005. - 398 c. : un. ; 21 cwm. -
(Briciiee mpodeccronanbHoe 00pa3zoBaHHE @ IMEJarormyeckue CHelUalbHOCTH). -
bubnmorp.: c. 393-395. -ISBN 5-7695-1965-7. (58 3k3.).

2. [TpuHIMITBI ¥ METOJBI OMOXUMHUHU U MOJICKYJIIPHOW OHMOJIOTHH [DJIEKTPOHHBIH pecypc]
—2-e u37. (971.). [Dnextponuslii pecypc] / K. Yuncon, JIx. pen. Yonkep. - Mocksa :
BMHOM. JlaGoparopus 3Hanuii. 2015. - 855 c. : un. - Pexxum gocrymna: 9bC "Aidykc".
- Heorpanuu. noctym. - ISBN 978-5-9963-2877-2 : b. 11.

3. Knerku [Texkcr] : nHayunoe usganue / pea. b. JIstoun [u ap.] ; mep. ¢ anrn. U. B.
@ununnosuya. — M. : bunowm. Jlabopatopus 3uanuii, 2011. — 951 c. : uB.ui. ; 30 cm. —
(JIyummii 3apy0OesxHbiif yueOHuK). — bubnuorp. B koHie rias. — [Ipeam. ykas.: c. 937-
941. —Iep. u3n. : Cells. — Boston, 2007. — ISBN 978-5-94774-794-2. (1 7k3.).

4. Bbuoxumus pactenuii [Teker] : yueOonuk / I'.-B. Xennr ; nep. ¢ anrn. M. A. bpelirunoii
[ np.] ; pen.: A.M. Hocog., B. B. Uy0. - M.: bunom. JlaGoparopwus 3Hanwmii, 2011. - 471
C.: WL.: 26 cM. - (JIyummii 3apyOexHbIl yaeOHUK). - bubmuorp. B KoHIIE CT. - YKa3.: C.
464-471. - Tlep. uzn. : Plant biochemistry / I lans-Walter Heldt. - 2005. - ISBN 978-5-
94774-795-9. (3 7K3.).



0) mepuoguYecKne U3IAHUS
B) CIIMCOK aBTOPCKMX METOAUYECKUX Pa3padoToK.
r) 6a3bl JaHHBIX, HHPOPMAIHOHHO-CTIPABOYHbIE H MONCKOBbIE CHCTEMBI

1. Hayunas Dnekrponnas bubanoreka http://www.e-library.ru

2. Nndopmanuonnas cucrema «EauHOE OKHO JOCTyMa K 00pa30BaTEIbHBIM pecypcam»
(http://window.edu.ru)

3. OBC «IOPAMTY. Anpec moctyma: https://www.biblio-online.ru/

4. Db WM3patenbckoro meHTpa «Akaaemusi». Anpec gocryna: http://www.academia-
moscow.ru

5. http://www.fptl.ru/biblioteka/biotehnologiya.html

6. http://www.medbook.net.ru/010512.shtml

7. Coro3 00pa3oBaTelIbHBIX CAalTOB - EcTeCTBEeHHBIC HAYKH

8. http://tusearch.blogspot.com - Tlouck 3JIEKTPOHHBIX KHHWT, MyOJHKAIMid, 3aKOHOB,
I'OCToB Ha caiiTax Hay4HbIX IEKTPOHHBIX OMOIMOTEK.

9. Google Scholar —TTouckoBas cucTema 1Mo HayYHOM JINTEPATYPE.

10. Science Research Portal - Hay4ynas mnouckoBasi CHCTEMa, OCYIIECTBISIOIIASL
MOJTHOTEKCTOBBIN MOUCK B JKypHaJdaX MHOTHX KPYITHBIX HAyYHBIX H3JAaTEIbCTB, TAKUX KaK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Mmer craTbu M TOKYMEHTHI B
OTKPBITHIX HayuHbIX Oa3ax maHHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JJUCLHHUIIJINHBI
6.1. YueoHo-1a60paTopHoe 000py10BaHHeE:

Aynutopus  JUIs  TPOBENEHUS  3aHATHH  JIGKIMOHHOTO  THma:  000opyJoBaHa
CrelUaTu3upOBaHHON (y4eOHOM) MeOenpl0o Ha 25 TMOCaJOYHBIX MECT; TEXHHUYECKUMU
cpeactBamMu oOydeHusi: mpoekrop Epson EB-X03, nocka mapkepHas; y4ueOHO-HArJsAHBIMU
nocoOMsIMH, 00ECTIEUNBAIONINMH TEMATHYECKHE WIUTIOCTPALMU TI0 JUCHUIUIMHE: TPe3eHTAIUN
[0 TeMaM IPOTrPaMMBl.

AymuTtopuss  JUIS  TIPOBEINCHHMS  3aHATHH  MPAKTHYECKOro  TUmHa:  00OpymoBaHa
crienManu3upoBaHHONl (y4eOHOM) MmeOenbpto Ha 10 moOcalouHBIX MeCT; JOCKOH MeNOBOMH;
TEXHUYECKUMHU cpeAcTBaMU o0yuyeHus: mpoekrop BenQ MSS521P  yueGHO-HarnsgHpIMU
NOCOOUSMU: IPE3EHTALIUH 110 TEMaM IIPOrpaMMBbl.

KomnbrotepHsiii  knacc (yueOHast ayauTopusi) Uil TPYNIOBBIX M HMHAWBHUIYAJIbHBIX
KOHCYJIbTAllMi, TEKYyLIEro KOHTPOJs M TMPOMEXKYTOYHOM aTTecTalliM, OpraHu3aluu
CaMOCTOSITEJIbHON paboThI: ayauTOpHs 000pyA0BaHa CrEeUaTU3UPOBAaHHON (yueOHOM) MeOebio
Ha 20 mOCaJO4YHBIX MECT, JOCKOM MeNoBOi; 000pynoBaHa TEXHUYECKMMHU CpPEACTBAMHU
0o0ydeHust: cuctemMHsbIin 6510k PentiumG850, morutop BenQ G252HDA-1 mit.; cuctemMHbIi 610K
Athlon 2 X2 250, monutop BenQ G252HDA — 8 mit.; cuctemusiii 610k PentiumD 3.0GHz,
MoHuTOp Samsung 740N — 3 mT.; MmoHOO10K IRU T2105P — 2 mT.; cuctemusiii 6510k Pentium
G3250, monutop BenQG955 — 1 mt.; cucremusiii 6mok Pentium G3250, monutop BenQ
GL2250 — 1 mr.; cucremubiii 610k Pentium G3250, monuTop Samsung T200 HD — 1 mir.;
cucteMHbiit 610k Pentium G3250, monuTtop Samsung T190N — 1 mT.; cuctemuslit 610k Pentium
G3250, morutop Samsung 740N — 1 mr.; mpoektop BenQ MX503; sxpan ScreenVtdiaEcot.
C HeorpaHW4eHHBIM JOCTYNOM K ceTH MHTepHeT M obecredeHueM J0CTyna B DJIEKTPOHHYIO
nH(pOpPMaAITMOHHO-00Pa30BaATENHHYIO CPEly OPraHU3aINH.

[Tomemmenne s XpaHeHMS M NPO(UIAKTUYECKOTO  OOCIY)KMBaHUS  y4eOHOTro
000pyIOBaHUs: ayIuTOpHs 000pyI0OBaHA CICIMAIM3UPOBAHHOW MeOeNb0 Ha 3 TOCaJT0YHBIX
mecta; HoyTOyk Lenovo I1580, mpoexktop BenQ MS521P.

6.2. [IporpamMHoe obecrieyeHnme:
DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service



Pack 1 32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and
Standard without Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016
32/64-bit (Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft
Imagine). Jlorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mis ousneca - Cranmaptabiii Russian Edition. 250-499.
®opyc Konrpakt Ne04-114-16 ot 14n0s0ps 2016T KES. Cuer NePCI[3-000147 u AKT ot
23n0510ps 20161 JIu.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep JInnensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep JInuensun Microsoft 41059241.

Office 365 mpodeccronanbHbli mIr0C A yuamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. Texunyeckue M JIeKTPOHHbIE CPeICTBA:
[TpeseHTanmu 1o BceM TeMaM Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

HJ’IH OCBOCHUsA OHUCLHMIIIINHBI «OCHOBHBIE META0OIHYECKHUE OyTa H HUX Pperysanusa»
MMPUMCHAIOTCS CIICAYIOIINEC O6p3.30BaTeJH)HI)I€ TCXHOJIOTHNH

[IpakTuueckoe 3anstue. [lpakTukym cC 53JI€MeHTaMU JUCKYCCUU; KOMOWHHPOBAHHBIN
CEeMMHap; MOBTOPUTENHHO-0000IIAIONINI CeMUHAp; MPAKTUYECKOE 3aHATHE 110 WHTEepHpeTaluu
pe3yabTaTOB 3KCIEPUMEHTA; CEMUHAP C AJIEMEHTaMHU JHCKYCCHM; MPAKTHYECKOE 3aHATHE II0
PELICHUIO JKCIEPUMEHTAIbHBIX 3a1a4; IPAaKTUYECKOE 3aHATHE C DJJIEMEHTAaMU MHKpPO-
IpenojaBaHus; IMPAKTUUYECKHE 3aHATUA-TPEHUHTH; CEMUHap-KOH(epeHIus ¢ 3apaHee
HOJTrOTOBJIEHHBIMU BONIPOCAMH Il OOCYXKIECHUSI.

CamocrosTenbHas paboTa CTyJIEHTOB B X0/1€ ayAUTOPHBIX 3aHATUH. [InceMeHHBIH sKcnpecc-
ONPOC CTYACHTOB II0 COJCPKAHUIO TIPEABIAYIIEH JEeKIMH, KOHCIEKTHPOBAHHE JICKIUH,
MOCTPOCHHE CTPYKTYPHO-JIOTUYECKOH CXEMBl JIEKLMH, pa3paboTka OINOPHOIO KOHCHEKTa K
MaTepHaliaM JIEKIHH, TIOJATOTOBKA BOMPOCOB MPENOAaBaTeN0, PEIICHNE 3a/1a4 TI0 TeMe JICKIINH;
JTUKTAHT TI0 OCHOBHBIM HayYHBIM TMOHATHSAM M TEPMHUHAM TeMbl (WM pa3jiena); TeCTUPOBAHUE;
DIIEMEHTHl MUKPO-TIPETIOJIaBaHWsT HA TPAKTHUECKUX 3aHATHAX; TIOBTOPEHHE Pa3JIelioB
IPOTPaMMBI C IIeJIbI0 IOJTOTOBKU K IPOMEKYTOUHONW U UTOTOBOM aTTeCTaLlUH.

- Ungopmayuonnasn nexyus. Jlekuust — 3TO C)KaToe WM3JIOKEHHE OCHOBHBIX HAyYHBIX
¢dakToB, uTO sABNAETCS 0a30W s aHAIMW3a PACCYKICHHH, OIEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJIEHTOB MpeoOpa3oBbIBATh YCTHYIO M TNHCbMEHHYIO
UHOPMALIMIO B BU3YaIbHYIO (hopMy, uTO POpMHUPYET Yy HUX TPOQecCHOHANTBHOE MBIIIJICHUE 3a
CUeT CHCTeMaTH3allii ¥ BBIIEICHUS HaumOoyiee 3HAYMMBIX, CYIIECTBEHHBIX 3JIEMEHTOB
cojepkaHusl oOydeHus. 3ajgaya IperojaBaTeNs MCIOJb30BaTh Takhe (OPMBI HATSAHOCTH,
KOTOpPBIE Ha TOJIKO JOTOJHSIOT CIOBECHYIO MH(OpMAIUIO, HO U CaMH SIBIISTFOTCS HOCHUTEISIMU
uHpopMaluu (CXEMbl, PUCYHKH, CIAWJBI-MIPE3EHTAllUU, U T.I.). DTOT BHJ JIEKUUH JydIle
BCETO HMCIOJB30BAaTh HA JTale BBEICHUS CTYACHTOB B HOBBIM pasfell, TEMY IUCIUILTHHBI.

- [Ipobnemnas nexyusa. B otiimune oT conxepkaHuss MHPOPMALMOHHOM JIEKIHUH, KOTOpOe
npeJularaeTcsl TpernojaBarelieM B BHIE H3BECTHOTO, MOJICKAIIETO JIHIIh 3alIOMHHAHUIO
Marepuaia, Ha MpoOJEMHON JIEKUMHM HOBOE 3HAHHWE BBOJUTCS KaK HEM3BECTHOE IS
obyuaronuxcsi. [IpoOiieMHast JeKIMsi HAYWHAETCS C BOIMPOCOB, C TIOCTAHOBKH MPOOJIEMBI,
KOTOPYI0 B XOJ€ H3JOKEHHUS MaTepuajla HEoO0XOAWMO pemuTh. JIeKIus CTpOUTCS TaKuM
00pa3oM, 4TO MO3HAHUSI O0y4YaroIIeTroCcss MPUOIMKAIOTCI K TTOMCKOBOHM, MCCIIEIOBATEIbCKON



JIeATEIbHOCTH. 3/1eCh YYaCTBYIOT MBIIIICHUE OOYYalOUIerocss W €ro JIMYHOCTHOE OTHOIICHUE
K YyCBaWBaeMOMY MaTepHay.

- Jlexyus-6eceoa. Ilpenmonaraer HEIOCPEICTBEHHBIA KOHTAKT NPENOAABaTENd C
aynuropueit. [IpenmyniecTBo JieKIMu-0ecelbl COCTOUT B TOM, YTO OHA MO3BOJISET MPHUBIICKATH
BHUMAaHHE CTY/ICHTOB K HanOoJiee BaKHBIM BOIIPOCAM TEMbI, OIMPEICIATh COJACPKAHHE U TEMII
U3JI0KCHUsI Y4eOHOTrO MaTrepuasa ¢ y4eToM OCOOCHHOCTEH CTYICHTOB.

- Ilpakxmuueckue 3ansamus — 3TO 3aHATHE, TPOBOAUMOE I0JI PYKOBOACTBOM IIPEIIONABATEIIS
B y4eOHOW ayIUTOPHH, HAIpPABICHHOE HAa YIIyOJICHWE HAYYHO-TEOPETHUECKUX 3HAHUH U
OBJIAJICHUE ONPEACICHHBIMH METO/aMH CaMOCTOSTEIBHOM pPaboThl, KOTOpoe (opMHpyeT
npaktndeckue ymeHus. OMHON W3 GOpM NPAKTUYECKUX 3aHATUH B By3€ SIBISICTCS CEMUHAp.

- Cemunap-uccieooganue. TeXHOIOTHSI TPOBEICHHUS TAaKOTO CEMHUHApa MOXET OBITh
pa3InYHON, B 3aBHUCHMOCTH OT TOTO, KaKOW METOJ] 3aJI0)KeH B €ro OCHOBY. B pamkax
JTUCHUTUTHHBL «JKOJIOTHS MHUKPOOPraHU3MOB» IMPOBOAMUTCS CEMHHAP C TMOATOTOBKOW H
3aciylMBaHUEeM pedepaToB 0 aKTyallbHIM Mpo0JiieMaM TEOPHH H  TNPAKTHKH U
HOCIEAYIOIUM HUX 00CYKICHUEM.

- Camocmoamenvuas paboma cmyoenmog (cM. 1m.4.4).

- Hucmanyuonnvie  obpazosamenvhvie  mexuworocuu.  Ilom  AUCTaHIIMOHHBIMH
00pa30oBaTeIbHBIMU TEXHOJOTHSMH IMOHUMAIOTCS 00pa3oBaTeIbHbIE TEXHOJIOTHH, PEaTn3yeMble
B OCHOBHOM C IPUMEHEHHEM HH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTeid. [Ipu ocBoeHUM
TUCIUTUTHHBI «OCHOBHBIE META0O0JMYECKUE MTYTH U UX PErYJISALHU» UCIOIB3YIOTCS CICAYIONIHE
TEXHOJIOTUH:

" WHTCPHET-TEXHOJOTHS — CIOCO0 TUCTAHIMOHHOW Iepeaadynd WHPOpPMalui, OCHOBAHHBIN
Ha MCIOJIb30BAaHUH TJI00AJIBHBIX M JIOKAJIBHBIX KOMIIBIOTEPHBIX CETEH Ui 00ecIieueH s JOCTyIa
oOy4aromuxcsi K WH(POPMALMOHHBIM 00pa30BaTelIbHBIM pecypcaM H Ui  (OPMHPOBAHUS
COBOKYITHOCTH METOJUYECKUX, OPTraHH3allMOHHBIX, TEXHUYECKHX M TMPOrPAMMHBIX CPEJICTB
peanu3ali W YIpaBiIeHHS Y4eOHBIM TPOIIECCOM HE3aBUCUMO OT MECTa HaxXOXJCHHUS €ro
cyobektoB. Mcnons3yercs ObpazoBarenbhblii mopran UT'Y - educa.isu.ru.

HaunmeHnoBaHMe TeM 3aHATHH € MCI0Jb30BAHHEM AaKTHBHBIX (l)OpM Oﬁy‘{el-l]/lﬂ:

Bun ®opma / Metoasl Komn-Bo

Tema 3agaTus
3aHATHSA WHTEPAKTUBHOTO O0yUeHUs 4acoB

HUroro gwacos

VIIl. OOEHOYHBIE MATEPUAJIBI 1JISA TEKYIHEI'O KOHTPOJIAA U
MPOMEXYTOYHOM ATTECTALIMA

Ouenounvlie mamepuanst 011 6X00H020 KOHMPONA

B kaudecTBe OLEHOYHBIX CPEACTB MU BXOJHOIO KOHTPOJS OLEHKH YPOBHS 3HaHUUI
CTYJIEHTOB HCIIOJIb3yeTCsS TECTUPOBaHME (TECTHl C 3aKpbITHIMU Bompocamu). B mporecce
TECTUPOBAHUS OLIEHUBACTCA YPOBEHb BIIAZIeHHUsS 0a30BBIMH 3HAHUSMM, YMEHUSMH, HABBIKAMH,
HEOOXOIUMBIMHU ISl Havaja oOydeHus no auciumuinie «OCHOBHbIE METa00IMYeCKHUe IMMyTH U UX
perymsuus», ONpeNeNsIeTCs CTENEHb BIaJeHUs HOBBIM MaTEPUAJIOM 10 Hayala ero U3y4eHHUs..

Ouenounvie mamepuanvlt meKyuie20 KOHMPOAA POPMUPYIOMCA 6 COOMEEMCMEUU C

JIHA ynueepcumema
B pamkax nucnuminnbl « OCHOBHBIE METa00JIMYECKUE TIYTH U UX PETYISLUS UCTIONb3YIOTCS
cienyomuye GOpMbI TEKYIIEro KOHTPOJIS:




- TECTUPOBAHME (HUCIOJB3YIOTCS TECThI C OTKPBITBIMUA M 3aKPBITBIMU BOIIPOCAMH, TECTHI C
MIO3JIEMEHTHBIM aHAJIM30M YPOBHS YCBOCHHSI TOHSATHIA)

- peleHre y4eOHbIX U TPOOJIEMHBIX 331a4 [0 TeMaM.

- OTBETHI HA BOIIPOCHI B XOJI€ JICKIIUH.

- IMCBMEHHBIN OIIPOC I10 TEME.

- y4acTHe B IMCKYCCUU TI0 TIPEIIOKECHHOMY K 00CYXICHUIO TIEPEUHIO BOIIPOCOB.

DOH/1 OIICHOYHBIX CPEJICTB BKIIOYALT:

- (hoH TeCcTOBBIX 3aAaHUI MO TUCIUILINHE,

- TEMaTHKa U MaTepHaJibl 3aaHUH,

- BOIIPOCHI JyIsl camocTosiTeabHoro nzydenus (CPC)

- BOIIPOCHI U OMJIETHI JUIsl 9K3aMEHa,

- KpUTEPHUH OIICHKU 3HAHUM CTYIECHTOB.

Ha3nauenue O1eHOUHBIX CPEICTB: BBIIBUTH cpopMupoBaHHOCTh KomreTenuuu [1K-1 (cm. m.

).

OI{BHO‘lele mamepuaiibl onsa npomealcymoquoit ammecmauuu 6 ¢0pme IK3amena.

CDopMa HpOMe)KYTOHHOﬁ aTTCCTalluH - IK3AMEH. Cucrema OLICHOK: ngtudamabHag. OC 3Toro

THUIIa

JOJDKHBI  BBIABJIATH CTCIICHL OCBOCHHA TCOPETUUCCKHUX 3HAaHUM Kak 6a3y JUISA

GopMHpOBaHUS ~ KOMIICTCHIIMH, YMEHHUS KX TPUMCHSTh B CHTYalUsAX, MOJCIUPYIOIIAX
po(heCCHOHANBHYIO  JIESATEIBHOCTh, a Takke CcHOpMHUPOBAHHOCTh KommereHimu [I1K-1,
3asBieHHoi B 11. |11,

Hw

oo

10.

11.

IIpuMepHBIH CIUCOK BONPOCOB K YK3aMEHY
[lenTpanbHble META0OINYECKHE MYTH, CXOJHBIE y BCEX KHUBBIX OpraHu3MoB. OCHOBHbIE
HPUHIUIBI PEryJIsuU MeTabosIn3Ma.
Tunsl perynupoBaHusi aKTUBHOCTH (EPMEHTOB; NEHCTBUE aljlo- M H30CTEPUUYECKUX
UHTUOUTOPOB, KOBaJIeHTHast Moau¢ukanus: docopunupoBanue, anunupoBanue, AJlD-
pubosunuposanue. IIporemHkuHazsl U  nporenH@ocdarazpl. KackagHbplii  NpUHIMI
peryaupoBaHus (epMEHTOB.
["opMOHBI KaK IEpBUYHBIE YIIPABJISAIOLINE CUTHAJIBI META00IU3MA.
BropuuHble MOCPENHUKM IEepeladd CUTHAA: LUKJIMYECKHE HYKIEOTHIbl, MOHbI Ca2+,
dbochaTuIUITMTHO3ZUTOIL.
Knaccugukaius 1 HoMeHKIaTypa yrieBoJI0B.
Pe3epBHble (QOpMBI YII€BOAOB, CiyXallue AJis 3alacaHus SHEpPruu KieTkoil. Pacman
noaucaxapuaoB. ['unponus u pochoponns kpaxmania 1 IIMKOT€Ha.
[lepeBapuBaHue U BcachlBaHUE YIJIEBOJIOB B JKEIYJOYHO-KUIIEYHOM TpakTe. TpaHCIopT
IJIIOKO3bI U3 KPOBU B KJIETKU. HapyieHnus nepeBapuBaHus U BCaCbIBAaHUS YTJIEBOJOB.
Cunre3 raukoreHa (riaukoreHorenes). Pacmaa ramkoreHa (rmukoreHonus). Perymsnus
MeTaboIM3Ma INIMKOreHa. XapaKTeprCcTUKa TOPMOHOB, PETYIUPYIOIINX 0OMEH IIIMKOreHa.
Perymsimust akTUBHOCTH TiuKoreHdocdopunaazpl M TIMKOT€HCHUHTETas3bl. Perymsnus
MeTaboaM3Ma TJIMKOreHa B TEYeHM M Mblax. HapymeHuss oOMeHa TIJIMKOTeHa:
[JIMKOTeHO3b! (00sie3Hb [ upKe, TUIOTINKEMHUS ), arTMKOT€HO3bI.
®ochopunupoBanue rmOKo3bl. [ledocdoprnnupoBanue riroko30-6-¢pocdara. Yuactue
TII0K030-6-pocara B cuHTE3e IIMKOTeHa, karaboiu3me ¢ obpazoBanuem CO2 u H20
WJIM JIAKTaTa U €ro UCIOJIb30BaHUS AJIsl CUHTE3a HOBBIX COETUHEHUI.
['mukonmu3 — NEHTpalbHBIM NTyTh KaTaOoim3Ma TJIOKO3bl. J[BE cTaguu TIMKOJIM3a.
Ob6pazoBanue AT®, compspkeHHOE C pacmagoM TIIIOK030-6-¢ocdara 10 MoOIOUHOM
KHUCJIOTBI. DHEPreTHYecKuid OanaHC mporecca. [ JTMKOMU3 M TIMKOTEHONN3. Perymsimms
TJIMKOJIN3a ¥ €ro Ouosorndeckas posb. bpoxkenue, ero Ouonoruveckas poib.
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I'mrokoHeorenes. Peakiium rIrOKOHEOT€HE3a U UX JIOKAIU3ALMS B KJIETKE, SHEPTE€TUUECKUM
6amanc. Perymsamusa. @ochodpykroknHaza u (pykro30-1,6-6udocdaraza — ocHOBHBIE
perynsTopHble (epMEHTHl TIIIOKOHEOTeHe3a M TiuKonu3a. PpykTo30-2,6-6udocdar —
perynaTopHas MoJieKyjla MeTaboJIu3Ma yriieBOI0B.

OxucnuTenbHOe  1€KapOOKCHWIMPOBAHHE HUPOBHHOTPANHOW  KUCIOTHL. — CTpyKTypa
NUPYBaTACTUAPOT€HAZHOTO KOMILJIeKCa: nupyBatiekapOokcuiasa,
JUTHUIPOIUIIOWITPAHCALlETHIa3a U JUTHApoIUIIomieruiporenasa. [locienosareiabHoCTh
peakumii oOpa3zoBanms aneTwi-KoA. Anerun-KoA — yHuBepcanbHBIH WHTEpMEIUAT B
MeTaboau3Me O€NKOB, XHPOB M YIJIEBOJAOB. Perymsuus mnupyBaTerHApPOTreHA3HOTO
KOMILIEKCA.

[Mukn au- u TpukapOoHOBBIX KucaoT (mmkn KpebOca). TlocnenoBaTenbHOCTh pEaKIuid U
depmenThl 1HKIA. DHeprernyeckas 3P(GEeKTUBHOCTh. AHAIIEPOTHYECKHE pEeaKIIUu.
[Tpunuumns! perymsiuuu nukia Kpedca. Posb ManuksHMMa B peryJisiLum.
[TenTo3odocdaTHplii MyTh MNpeBpalleHUs TIIOKO3bl W €ro OHOJOrHYecKas poJlb.
OKHCITUTENBHBIN U HEOKUCIIUTEIBHBIN 3Tall. JHEepreTHIecKuii 3 PeKT.

JlpixaTenpHas LeMb, OCHOBHBIE KOMIIOHEHTHI, MX IPOCTPAHCTBEHHAs OpraHU3alus B
MeMmOpaHe. KoMIuiekcel, UX CTpyKTypa U (PYHKIMM, MEXaHU3M IEPEHOCa 3JIEKTPOHOB.
HA/IH-perunporenasnsiii komruiekc. CyKUMHATIEIMAPOreHa3Hbl KoMIuieke. [{utoxpom
b/c xommieke. [{TuToXpoMOKCHIa3HBINA KOMIUICKC.

Mexanu3m o00pa3oBaHus TpaHCMEMOPAHHOTO TpaJueHTa MPOTOHOB. MemOpaHa Kak
CTPYKTYpHasi OCHOBa OMOPHEPTeTHUECKUX MPOIECCOB. DIEKTPOXUMHUUYESCKHIA MMOTSHIIUAI —
nBukymas cuwia ¢ocopunupoBanus. Tpanchopmarusi SHEPrUM Ha CONMPSTAIOLIUX
MeMOpaHax: 3amacaHue SHEepruu B KoHBeptupyemoi ¢opme H+ m ATD, emuHcTBO
3JIEMEHTAPHBIX SHEPTeTUUYECKUX MPOLIECCOB Y OPTaHU3MOB Pa3HbIX CIIOCOOOB KHU3HU.
OxkucnurensHoe  (ochopunupoanre. MexaHu3M  SIEKTPOHHOTO TpaHCIOpPTa B
neixaTenbHol 1enu ¢ docdopunupoBanneM. AT®D-cuHTaza MutoxoHapuii. CTpyKTypa,
JOKaJM3alus, MpOCTpaHCTBEHHas opraHu3anus. CoBpeMEHHBbIE [MPEACTaBICHUS O
MexaHu3me cuHre3a ATO.

Perynsuust 35eKTpOHHOTO TpaHCHopTa B AbIxareiabHOW Henu. [loHsTue 00 MoHOdOpax.
[Tpupona paszobmaromero s¢dexra. Ponp MeMOpaHHOrO NOTEHHMANa B PEryisLud
KJIETOYHOTO MeTaboI13Ma.

JKupHble  KUCIOTBI:  HACBILIEHHbIE, MOHOEHOBBIE, IIOJIMEHOBBIE, HOMEHKJIATYpA.
[Tpuponubie Tpuanuarauueponsl. CTpykTypa U kinaccupukamms (ochonunuaos u
chunronunuaoB. CTEpOUIbL.

Jlunonu3 pe3epBHBIX JIMNUAOB. ['OPMOHOUYBCTBUTENbHAS JIMIIA3a — PETYJIATOPHBIN
(bepMeHT aunonu3a.

OxucneHue JKUPHbIX KUCIOT. AKTUBALINS KUPHON KUCIOTHI B IUTOIIa3Me KIIETKU.
TpaHCHOPT JKUPHBIX KUCIOT B MHTOXOHJAPUU MPU YYaCTUU KapHUTHHA. Perynsuus
OKHCJICHUS )KUPHBIX KACIOT MamoHUI-KoA.

[lepeBapuBaHue TPUALMITIULEPOIOB. IMYJIBIUPOBAHUE KUPOB KEITUYHBIMU KHUCIOTAMH.
Ctpykrypa, GyHKUMH ¥ OWOCHHTE3 >KENYHBIX KuciaoT. [laHkpeaTuueckas mumasa.
Criermuduunocts ee aerictBus. [Iponunasa u koaumnasa.

BcaceiBanne TpuanumiruieposioB. PecuHTe3 KMpOB B OIUTENHATIBHBIX  KJIETKax
KUIIIEYHHUKA. TpaHCIOpT IUMUI0B ¥ 00pa3oBaHNEe XUIOMUKPOHOB (XM).

JlunonpoTeonHsl IMIa3Mbl KPOBHU, UX COCTaB M CTPYKTypa. Poyib JIMmOnpoTenHIINIA3HI.
KnroueBast posib neueHn B MeTabO0IU3Me U TPAHCIIOPTE JIUITHIOB.

[TocnenoBarenbHOCTh peakuuil P-okucineHus ammi-KoA B maTpukce MUTOXOHIIPHM.
DHepreTuka OKUCICHUS KUPHBIX KUCIOT. OKUCICHNE HEHACBIILIEHHBIX KUPHBIX KUCIIOT.
KetoHoBbIe Tema (ameroarerar, areToH, 2-OKCHOyTHpaT), OMOCUHTE3 U OHOJoTHYecKast
ponb. Perynmsauusa kerorenesa. CoJep)kaHUME KETOHOBBIX Tl B IIJIa3M€ KPOBH Kak
buznonornuecKuil moKasarTenb.
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buocunTe3 XKUPHBIX KHUCIOT. TpaHCHIOPT BHYTPUMHUTOXOHJpHUAIbHOro aneTuin-KoA B
nuroruiazmy. LlutpaTHeiii Mexanu3m TpaHcropTa anetwi-KoA. O6pa3oBaHne MaJTOHMII-
KoA, ponb 6uoruna (Butammaa H) B 3TOM mporiecce. MynbTu()EPMEHTHBIH KOMIUIEKC —
CUHTETAa3a KUPHBIX KUCIOT U alujI-NIepeHOCAIUi Oel0K KaK OAUH U3 €ro KOMIIOHEHTOB.
[TocnenoBarenbHOCTh peaKIMi CUHTE3a MaJIbMUTUHOBOW KUCIIOTHI.

CuHTe3 HEHACHIEHHBIX JKUPHBIX KHUCIOT. MUKpocoMalbHasl JecaTypa3Has CHCTEMA.
Buocunres Tpuanuiarauneposaos. Perynsaus munungHoro ooMena. Hapymenus aumnuaHoro
oOMeHa (TUIIEPIIUIIEMHES, aTEPOCKIIEPO3).

JlpIxarenbHass 1Lenb KaK MCTOYHUK AaKTHBHBIX (QopM  Kuciopoma. Peakmmw,
KaTaJu3upyeMble OKCUAa3aMU U OKCUTeHA3aMU.

[lepexucHoe okucneHne UNUAOB. CHUCTEMBI 3alIUTHl KJIETOK OT AaKTUBHBIX (OpM
Kuciaopona: (hepMeHTbl aHTHOKCHIAaHTHoro neictBusi, BuTamuubl (E, C, B-xapoTtun —
NPE/IIECTBeHHUK BUTaMHHA A), 00J1aAaioNie aHTHOKCUAHTHBIM JICHCTBHEM.
[Tporeonutuueckre (GpepMEHTBHI KETyTOUYHO-KUIIIEYHOTO TPAKTA: MENCHUH, XUMOTPUIICHH,
TpurncuH u  apyrue. HMx  coenupuyHOCTh. 3UMOreHbl W HMX  aKTUBAlMS.
Kapbokcunentuaaszsl 1 aMUHONENTHAa3bl. BHYTpUKIETOUHBINA npoTeonus. JIumocomsl u
nporeocombl. Ponb  yOukBuTHMHA. TkaHeBble MpoTea3bl KUBOTHBIX. [paHCHOPT
AMUHOKUCIIOT B KJIETKH.

TpancamuHupoBanue. MeXaHM3M  peakuu W poib  nupHaoKcanbdocdara.
Opranocneunduueckue amuHoTpaHcdepasbl M aMUHOTpaHcdepasbl ¢ cyOcTpaTHOH
cnennuyHOCTHIO. bHonmorndeckoe 3HaYeHHWE TpaHCAMUHHUPOBaHMA. J{MarHocTHdyeckoe
ornpezeneHne aMMHOTpaHc(epas B KITMHUYECKON IPAKTHKE.

JlezamuHupoBanue AMUHOKHCIIOT. OxucnauTenpHoe J1I€3aMUHUPOBAHUE,
[III0TaMaTJAeruaporenasa. HempsiMoe ne3aMHHHpOBaHHE M €ro OHOJOrHYecKas polib.
OOpa3oBaHue aMMHaka U €ro ToKcuuyeckoe jaelictBue CBA3bIBAaHME aMMMaKa B KJIETKax.
Cas3bpIBaHNE aMMHaKa B kiieTkax. O0pa3oBaHue ryTaMruHa U acraparuHa.

buocunTes MoueBUHBI — OpHUTHHOBBIM 1K KpebGca. OHepreTuueckuit OamaHc u
Ouonornyeckas pojb OPHUTHMHOBOIO LHMKIA. BHOCHHTE3 3aMEHUMBIX aMHUHOKHCIOT.
A3oTcozepikalie coeIMHEHNs — MPOU3BOAHBIE AMUHOKHUCIIOT.

OO0ue MpOMEKXYTOUYHbIE MPOAYKTHl PA3IUYHBIX MeTaboIMyecKux myTe. Perymsmus
MeTaboNIMYeCKUX MyTed MO MPUHLUIY OTpULIaTeNbHOW oOpaTHOW cBsizu. OcobeHHocTH
peryssuu MeTadoau3Ma y OJHOKIETOUHBIX 1 MHOTOKJIETOYHBIX OPIaHU3MOB.

KioueBsie mapsl Metabomutos: HAJI(D)" / HAII(®)H + H', AT® / AII®, anmonKoA /
KoA, nakrar / nupyBaT, okcuOyTupar / ameroanerar, - U (akTOpbl, BIUSIOLIME HAa UX
KOHIEHTPALHIO.

JluBepreHiuss KaTaOOMMYECKUX M aHAOOJMYEeCKUX Iened merabonu3ma. ['OpMOHBI B
KayeCcTBE NMEPBUYHBIX YIPABIIAIOIIMX CUTHAIOB MeTabo0IM3Ma.
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Hacmosuyas npozpamma, He modicem 6oimb gocnpouseedena Hu 6 Kaxoi (opme be3

npeodsapumenbHo20 NUCbMEHHO20 PA3PEULen s Kagheopwi-paspabomyuxa npocpammbot.







