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Mporpammy avcumnanHbl paspaboTan(a)(n) npodoeccop, a.H. (npodeccop) Abpamosa 3.U.
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1. Uenn ocBOEHNS AUCLUMINHBI

BUNOXNMWNS (6uonormyeckas xumns) - buonormyeckast Hayka, naydarolas XmMM1M4eckyto npupoay
BELWeCTB, BXOOSALWMX B COCTAB XUBbIX OPraHM3MOB, NX NPEeBpPaLLEHNS U CBSA3b 3TUX NPeBpaLLeHnii C
NeATeNbHOCTbIO OpraHoB 1 TkaHel. COBOKYMNHOCTb NPOLECCOB, HEPA3PbIBHO CBA3AHHbIX C
XN3HEeAESTENbHOCTBIO, MPUHATO Ha3biBaTb OOMEHOM BELLECTB.

Kypc npenHasHayeH ons cTyneHToB (oM3M4ecKoro doakynbteta yHuBepcuteta (MeauumHekas
hu3nka), BNnepBble 3HAKOMSLUXCS C OCHOBaMK Broxmmmnm Xneoi matepuu. Monyyarowme cerogHs
HOBYIO CneumnanM3aunio CTyaeHTbl 6yayT 3aHMMaTbC (OU3NYECKMI MCCNELOBAHNAMM
61ONOrMYecKNx N MeanUMHCKux 06bekToB. OoHako, Ans BOCNPUATUS oramka 3a4acTyto TPYLAHbI
6ronornyeckne 06bEKTI, MOHUMAHWNE CYTW XMBOTO, T.K. OHW U3Yy4atoT NPUHUMNUANbHO Apyrue
cuctembl. CerogHs BaxXHO 06beAMHNTL ABa pasHbiX cnocoba MblwneHuns - gouaunka n buonora.

lMporpamma BKIOHAET PaCCMOTPEHNE OCHOBHBIX XMMUYECKNX KOMMOHEHTOB KNETKN, MONEKYNSPHBbIX
ocHoB Brokartanusa, Mmetabonuama, HacneaCcTBEHHOCTU 1 MMMyHUTETa. CTPYKTypa 1 CBONCTBA
BaXXHeNWmX TMNoB 6GIOMONEKYN paccMaTpmnBatoTCS B CBA3M C UX OBUONOrMYeCKon PyHKLNEN.
MporpamMma nokasbiBaeT, YTO XMN3Hb Kak KayeCTBEHHO CBOeobpasHas chopma ABUXKEHMS MaTtepumn
MOXET ObITb MOHATA U 06 BSCHEHA C NO3MLMIA COBOKYMHOrO PAaCCMOTPEHNS 0COOEHHOCTEN 9TOM
OpMbI CyLLECTBOBaHNS O6eNnKoBbIX TeN (T.e. kakum 06pa3om B3ammoOencTeust bomonekyn
nopoxaatT 0COOEHHOCTM XNBOW Matepumn), a ¢ Apyror CTOpoHbl obpallaeT BHMMaHMe Ha T0, 4TO B
npouecce N3y4eHns XN3HN He BO3HMKAN0o XenaHus co3aaBatb HOBblE 3aKOHbI, YTO XM3Hb CTPOro
NOOYMHSAETCH U3BECTHbIM (OU3NYECKUM 3aKOHaM, TONbKO MPOLLECChI XXMBOW KNIETKM HAMHOIO
COBepLlIeHHee.

Llenn kypca

* coopMMpPOBaTb Y CTYAEHTOB NOHMMaHNe eaAMHCTBA METAbONNYECKUX MPOLECCOB B LIESIOM
opraHn3Me Ha OCHOBE CUCTEMHbIX 3HAHWIA O XMMUYECKOM CTPOEHUN XUBbIX OPraHN3MOB 1
PUINKO-XUMMYECKMX NpoLieccax, obecrneqnBatowmnx Nx XnN3HeneaTenbHOCTb;

* cpOopMMpPOBAaTL Yy CTYOEHTOB yrnybneHHble NpeacTaBNeHnsi O B3aMMOCBSA3SIX Mexay
PErynMpyoWUM CTUMYNIAaMN 1 MEXaHN3MaMUN PEryNaLMM NPOLECCOB XN3HEOEATENbHOCTM Ha
MONEKYNSIPHOM W KNETOYHOM YPOBHE.

3anaym NeKUNOHHbIX 3aHATUIA

* NpeacTaBnTb 6a30Bble NPUHLMMBI CTPOEHUS MAaKPOMOJEKYST U ONMncaTb B3aMMO3aBNCMOCTb MeXay
NX CTPYKTYPOI 1 BMONOrMYecKnMm PyHKLMSIMUA;

* N3N0XUTb OCHOBHbIE nyTn obmeHa BELWECTB B XMBbIX OpraHn3max c 0CObObIM BHUMaHMEM K
BOMpocam perynaunn BUNOXMMUNYECKNX npoueccoB Ha MOJTIEKYNAPHOM N KNETOYHOM YPOBHSAX
opraHmn3auunn XUBON MaTepun;

* onmncatb 0COHEHHOCTH MHTEerpaunm pas3yinyHblX 3BeHbEB mMeTabonusma B opraHun3me 4Henoseka.

2. MecTO oMcUMNNHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoOro o6pasoBaHus

HanHas yuebHas aucumnnmnHa BkntodeHa B pasgen " 53.4B.10 MNpogeccrmoHanbHbIin" 0CHOBHOWA
obpasosaTtenbHol nporpammbl 011200.62 duanka 1 0THOCKMTCS K AUCUUMNINHAM MO BbIOOPY.
OcBavBaeTca Ha 3 Kypce, 6 cemecTp.

BHenpeHne MeToaoB xuMmnm B 6MONOrM0 COAENCTBOBANO TOMY, YTO B1OXMMUMS OKasanacb cpeau
6ronornyeckmnx Hayk Hamny4wmnm obpas3om NnoaroToBNEHHON ONsi NPOHUKHOBEHUS B TaliHbI
PYHKLMOHMPOBaHMS KneTkun. B nouckax oTeeTa Ha BONpPOC, Kak OyHKLMOHMPYET Knetka, broxmummsi
onepenenuna UMTONOTMIO U NEepBO NPOHKKNA B MUP CyBKNeTouHbIx obpasosaHuii. Mporpecc
reHeTuKM TakxXe Ha ornpenenéHHOM aTane 3aBucen OT Pas3BUTUS BUOXMMUYECKUX METOAUK U
KOHLLEeNnuUuiA.
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3HayeHne BUOXUMUK 3aK/IYaEeTCs B TOM, YTO OHa JaeT PyHOaMeHTanbHoe NoHMaHne
dousnonorum, NoHMMaHmne Toro, kak padoTatroT 6uonormyeckue cUcTeMbl. ATO B CBOK oYepeldb
HaXoOWT MPUMEHEHNE B CENbCKOM XO3SMCTBE; B MeOULIHE; B PA3NNYHbIX OPOONNbHBIX
NPON3BOCTBAX; BO BCEM, YTO CBS3AHO C Nuilei 1 nutaHneM. C 6roxnmmnein cBA3aHo 1 NosiBNeHne
psioa HOBbIX MEPCMNEKTUBHBIX HANPaBNeHUn B BUONOrK, TaKNX Kak reHHas HXeHepus,
O61OTEXHONOTUS UM MONEKYNSIPHBIV NOAX0M K U3Y4YEHNIO reHEeTUYEeCcKUX 6onesHei.

Broxumns nrpaet Takxe BaxHy0 00 beAMHSIOLWY0 pPonb B 6bronorun. Hekotopble NepcnekTmBb
pasBuTNS Broxmmmm: Yenexm broxummnm B 3Ha4MTENbHON MEPE ONPenENsoT e BO3MOXHbIN
nanbHenwmnin nporpecc. OQHON N3 OCHOBHBIX NPOBNEM BUOXMMMK 1 MONEKYNSPHOW Bronorum
CTaHOBUTCA UcCnpasneHne edekToB reHeTM4eckoro annapara. Becbma 3amaH4vBon 3agadei
ABNAETCS OBNafeHNe MeXaHN3MOM perynsaumm CYNTKN reHeTu4eckom nHgpopmaumn,
3akoamposaHHon B HK, n pacwvdpoBkn Ha MONEKyNsIPHOM YPOBHE MEXaHn3ma KNeTo4HON
AndpdpepeHLINpPOBKU.

T.0. BUOXMMUS -ANCUMNNMHA, pacronaratowascs Ha CTbike BMoONOrnYeckmx 1 TOYHbIX Hayk,
N3yYatoWwmnx U3NYeckne n XuMnM4eckne siBneHunst B npupoae . Jns nsydeHuns brnoxmmmm HeobxoanmMo
3HaHWe B1oNorMmn, XMMMKN, eCTECTBO3HAHNS, PU3MKKN (TEPMOANHAMKKK). Broxnummnsi npnasaHa natb
npaBunbHoe 06bsICHEHNE BMONOrMYECKMM SBIEHNSIM C UCMONb30BaHNEM OaHHbIX
JOU3NKO-XMMUYECKUX UCCNEenoBaHNA.BuoxumMmns cnyxmntT OCHOBOM ONs U3YyYeHUS Takux QucumnimvH 1)
don3nonornm; 2) rurneHbl; 3) CNOPTUBHOM MeAULUNHbI; 4)0CHOB MeAVNUNHCKUX 3HAHWIA; 5)
MOHMTOPUHIa ON3NYECKOro COCTOSIHNSI YENOBeKa; 6)domanyeckor peabunmtaumm.

3. KomneteHuuu obyuatrowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (QOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
OK-1 CMOCOBHOCTBIO MCMOJb30BaTh B MO3HABATENLHOW 1
(0bLWeKynbTypHbIE NPOdECCMOHANbHOM OesaTenbHOCTV 6a3oBble 3HaHNS B obnacTu
KOMNEeTeHL M) MaTEMATMKN N ECTECTBEHHbIX HayK
OK-3 cnocobHOCTbIO NpuobpeTaTb HOBblE 3HAHWUS, UCMONb3YS
(0bLwekynbTypHbIE CcOoBpeMeHHble obpasoBaTenbHble 1 MHEPOPMALMOHHbIE
KOMMNEeTeHL M) TEXHONOrnn
MK-2 CMOCOOHOCTbIO NPUMEHSITb Ha NpakTuke 6a3oBble
(MpocpeccmonantHbie n OC*’JeCCI/IOHaﬂbEbIe HaBblKM '
KOMMeTeHuunm) P
AK-4 LEMOHCTPUPYET 3HAHME MPUHLMMNOB KNIETOYHOW OpraHn3aumm
(NPOCPECCHOHANBHBIE 6ronornyecknx 06 LEKTOB, BUOGUINYECKMX N BUOXUMUNYECKNX
OCHOB, MEMDOpPAHHbIX MPOLIECCOB 1 MOMEKYNSIPHBIX MEXaHN3MOB
KOMMeTeHuunn)
XN3HEOEeATENbHOCTH
AK-5 NPUMEHSET COBPEMEHHbBIE 9KCMEPUMEHTANbHbIE METOLbI
(NPOCDECCMOHANbHBIE pagonal ¢ buonornyecknmm 06'beKTaM6VI B NMONEBbIX W )
KOMNETEHLN) nabopaTopHbIX yCOBMSIX, HaBbIKM PAGOThI C COBPEMEHHO
annaparypoii
MK-6 CMOCOBHOCTBIO NONb30BaTbCS COBPEMEHHbBIMM METOAaMU
(npodhbeccuoHanbHbie 06paboTku, aHanM3a u cuHTe3a Pun3nyYeckor nHopmaummn (B
KOMMNEeTeHU M) COOTBETCTBUM C NPOOMIEM NOATOTOBKN)
OK-16 CNOCOBHOCTBLIO UCMOMNb30BaTh B MO3HABATENbHOMN 1
(0bLweKyNnbTypHbIE NPOdECCMOHANBHOW OeATeNbHOCTM HaBblkW PaboThl C
KOMMNeTeHLmm) NHbopMaumnen N3 pasnmyHbIX MICTOYHNKOB
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PacwudpoBka

npuobpeTaeMor KoMneTeHLUU
CNoCOBHOCTBIO UCMONb30BaTh B MO3HABATENbHOW U
OK-17 I'IpOC*JeCCI/IOHa}'IbHOVI neAaTenbHOCTH 6a30Bble 3HAHUSA B o6nacIm
VIHCDOpMaTI/IKVI N COBPEMEHHDbIX I/IHCpOpMaLI,I/IOHHbIX TEXHoOnormun,
HaBbIK/ NCMOJIb30BaHNA NMPOrpamMMHbIX CpencTs N HaBblKOB
pa60Tb| B KOMMbKOTEPHbLIX CETAX; YMEHMEM CO30aBaTb 6asbl
OaHHbIX N NCNONMb30BaTb PeCypChbl |/|HTepHeT

Lncpp komneteHLUN

(0BLwekynbTypHbIE
KOMMeTeHuunm)

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:
-OCHOBHbIE YepTbl CTPOEHUS MONEKYN YINEBOAOB, MMNNAOB, 6ENKOB, HYKNENHOBbLIX KUCNOT,

BUTaMWHOB, TOPMOHOB, MYTU N3 CUHTE3a N pacnana, CBOMCTBA U PYHKLUN 6|/|0Mone|<yn B XKNBbIX
opraHm3max, obecneunBatoLWwmx cyuwiectsoBaHune buonormnyeckom JoOpMbl ABUXEHUA MaTepun;

-3HaTb MONEKYNSPHbIE OCHOBbLI B1uoKaTanMaa; 0CoHeHHOCTU METAbONNYECKMX NPOLECCOB B XMBbIX
opraHuamax.

2. NONXEH yMeTb:

OG'bFICHFITb, Kak cBsi3aHbl (PYHKLNM BELWeEeCcTBa C €ro CTpOeHEM, Kakmne pakTopbl BAUSIOT HA ero
CMHTE3 U pacnan

3. OONXEeH BnageTb:
OCHOBHbIMW BMOXMUYECKUMU METOO4aMM

4. nONXeH OJEMOHCTpUMpoOBaTb CNOCOBHOCTb 1 FOTOBHOCTb:

bakanasp, 3aBepLlMBLWNIA OCBOEHNE KypCa LOMXEH:

- UMETb NPOYHbI€ 3HAHNA B obnact BUOXMMNYECKUX OCHOB XKN3HeneAaTe/lbHOCT OpraHn3MoOB,
BKJIlOHasa nyTn obMeHa OCHOBHbIX

KNaccoB OpraHn4yeckmx CoeanHeHuiA, NpeacTaBneHHbIX B PUpPoae, MPUHLIMMbBI 1 MEXaHN3Mb
perynaumnm obmMeHa BeWecCTB, a Takxe yMeTb NMPUMEHSITb 3T 3HAHMS B MPOLLECCE OCBOEHUS
CMEXHbIX OMCLUMNANH 1 B Npouecce byaylel Hay4HO-NpaKTUYeCcKo OesiTENbHOCTHY;

-KYNbTYPHOrO MbllieHusl, obnagatb CNOoCOBHOCTbIO K 0600LWeHNI0, aHannay, BOCNPUSATUAID
nHdopMaLMKn, NOCTAHOBKE LENN 1 BbiBOpy NyTei eé OOCTUXEHNS;

-MPUMEHNTb 3HAHUAMK O COBpeMeHHOVI eCTeCTBeHHOHay4HOou KapTunHe Munpa B o6pasoBaTean0|7| n
I'IpOCpeCCVIOHaﬂbHOVI OEeATEeNNIbHOCTU, NMPUMEHATb MEeTOAbl mMaTeMaTtn4yeckomn 06pa6OTKVI nHdpopmauum,
TeopeTn4eckoro n aKkcrepmMeHTanbHOro nccnenoBaHuA.

4. CTpyKTypa u cogepxaHve AUCLUMNINUHBI/ Moayns
Obwas TpyooemMKoCTb AMCLMMNANHBI COCTaBNsieT 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONSA AUCLMMINHBI 9K3aMeH B 6 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AOMnycKa K 3a4eTy
28 6annos.
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86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetTBopuTENbHO" (YA0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTtbl No gucuunivHe/ MOaynto
TeMmaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,

Paspen
Hepens MX TPYA0EMKOCTb Tekywume coopmbl
N 'D'"Kn":')v;lr;;:]v"l"b'/ CemMecTPemectpa (B yacax) KOHTpOnsi
Nekunn MpakTuyeckuellabopatopHbie
L 3aHsATUS paboTbl

Tema 1. BeegeHue:
XwuBble opraHn3mbl n
1. |3aKOHbI PU3NKKN 1 6 1 2 0 0
xummn. OcobeHHOCTM
XNBOW MaTepun.

Tema 2.
[MponcxoxaoeHve
XU3HU. XMUYECKNI
COCTaB XMBbIX
OpraHn3MoB.
5 Baaumocsssb XU3HM CO | o 5 5 4 0 YCTHbI ONpocC
CTPOEHMEM 3EMHOM
Kopbl (Teopus
B.N.BepHanckoro
1926r). YHuKanbHble
cBOKCTBa yrnepona u
BOJbl.

Tema 3. AMUHOKUCNOTHI.

YCTHbI ONpocC

YCTHbI ONpOC

Tema 4. benkun. benkw.
?donavHr? 6enkos

4. HeTbipe ypoBHS 6 4 2 4 0
opraHusauuu
CTPYKTYpbl 6ENKOB.

Tema 5. OcHoBbI
9H3UMONOrNN:
depMeHTbl Kak
ouonoruyeckue
Karannaartopbl.
SH3nMoOnarHocTuka.

6. |Tema 6. Yrnesogpl. 6 6 2 6 0

YCTHbI OnpocC

YCTHbI ONpOC

YCTHbI Onpoc

7. |Tema 7. Jlunnabi. 6 7 2 4 0 YCTHbIA ONpoC
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 8. ObmeH
yrnesooB 1 NMNnOoB
YPOBHV 1 NPUHLUMMbI
perynaumm
metabonunama.
Kartabonuam 6enkos.
Kartabonuam
aMWUHOKMCNOT.

YCTHbIA OnpocC

Tema 9. OcHOBHbIE
MPVHLMMbBI UHTErpaumm
1 perynsiumm 6enkoBsoro,
YrneBoOHOrO,
AUNNOHOrO OOMEHOB.

YCTHbI ONpOC

10.

Tema 10. MaTpuyHble
BMOCMHTETMYECKNE
npovecchl.
HyknenHoBsble
KMUCNOTbI-HYKNeoTnabl,
Hykneo3nabl. Obwue
NPVHLMMbI MATPUYHbIX
B61OCMHTE30B,
KNoYeBble aTanbl,
bronornyeckoe
3HayeHue.

10

YCTHbI Onpoc

11

Tema 11. HyknenHoBble

[kncnotbl. ObMeH

HYKNTENHOBbIX KNCNOT

11

YCTHbI ONpOC

12.

Tema 12. Buoxumuns
pennukauun OHK.
Buonornyeckoe
3HayeHne npoLeccos
penapauunn. ['eH Kkak
JoyHKUMOHaNnbHas
eavHMUa

monekynbl JHK.

12

YCTHbI Onpoc

13.

Tema 13. ObMmeH benkos
1N aMUHOKMWCOT.

13

YCTHbI ONpoC

14.

Tema 14. Bunoxmmmns:
TPaHCKPUNUUM 1
TpaHcnauum

14

YCTHbI OnpocC

15.

Tema 15.
Brnonorunyeckue
MeMbpaHbl

15

NnMCbMEHHas

paboTta

16.

Tema 16.
ApPXUTEKTOHMKA W
obLwune ceoiicTBa
mMeMbpaH. Mo3anyHas
monenb. CnocobHOCTb K
camocbopke.

16

NnMCbMEHHas

paboTta

PervncTtpaunoHHbliii Homep 69515
Crtpanunua 7 us 19.

2
1184

AE
HH

PHEORM,

KETPOHHBH

o

<
B

EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma aucumnnuHbl "Obwas GuoxnmMms 1 LMTONOrMs ¢ ocHoBamu ructonoruun”; 011200.62 dusmka; npodpeccop, 4.H. (npodeccop)
Abpamosa 3.U. , Yenbiwes HO.A.

Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N ‘D'"Kn":‘)""mv;“b'/ Cemectp cemecTpa (B yacax) ‘ll(ompgmp
Ay Nekumu MpakTnyecknellaboparopHbie
3aHATUA paborbl

Tema . NIToroeas 9K3ameH

6 0 0 0
doopma KOHTpoOns
Ntoro 36 52 0

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. BBepeHue: XKusble opraHu3Mbl M 3aKOHbl PM3NKKN U XUMUU. OCOBEHHOCTU XUBOM
matepuu.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MCTOpI/IFI pPa3BnTnA 6uoxnmuun. buonormyeckas nepapxus. Pa3Mepr M CBOMCTBA 6|/|0MOJ'IeKyfI.
OcHoBHble 0C0BEHHOCTN MeTabonnyYecKmx npoueccos. TepMO,EI,VIHaMVIKa BUOXMMUNYECKNX CUCTEM.

Tema 2. NMpoucxoxaeHue X1U3HUN. XUMNYECKUN COCTaB XMBbIX OpraHu3moB. Bzanmocssiab
)XW3HU CO CTPpOoeHueM 3eMHOU Kopbl (Teopus B.U.BepHaackoro 1926r). YHuKanbHble CBOMNCTBA
yrnepona v Boabl.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

dyHOaMeHTanbHble NPUHLUMMLI XMMUYECKOW OpraHn3aumm XnBbiX OpraHn3mMoB. XMMUYECKUA cocTas
KneTkn. HeopraHmnyeckne n opraHudeckue electea. ObMeH BelwecTs 1 npeobpasoBaHne sHeprum
B Knetke. Teopus aBoAOLNN N 3PPEKTUBHOCTL €€ NPUNOXEHNS B YETOBEYECKOW OEATENbHOCTHU, OT
MPOMBILWEHHOCTN N CENbCKOro X0358MCTBA A0 MeANLMHbBI U d0apMakonorun. YyeHune
B./N.BepHaackoro o 6uocdepe 1 Hoocdepe. Brocdepa kak xuBasi camoperynmpytowascs
cuctema. Yrnepog v ero yHukanbHble CBOMCTBA.

npaktnyeckoe 3aHsitne (4 4aca(os)):

CsolicTBa BOIbl, XMMUYECKUIA cocTas buonornyeckux xmaokocrten. CeobongHas n cea3aHHas Boaa.
ArperaTHble COCTOSIHUSI BObI.

Tema 3. AMMHOKMUCNOTDI.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

AMUHOKMCNOTbI. PN3NKO-XMMMYECKNE CBONCTBA: ﬂVII'IOCpVIJ'IbHOCTb, ontmn4yeckas akKtMBHOCTb.
lMenTngHas cBSA3b. 3aMEHUMbIE N HE3AMEHUMbIE aMUHOKNCNOTbI AMUHOKUCNOTbI, Kak CTPYKTYpPHbIE
anemeHTbl 6enkoB. Vicnonb3oBaHne aMMHOKUCNIOT B KAa4ecTBe nekKapcCTBEHHbIX Npenaparos.

npaktnyeckoe 3aHsitne (4 4aca(os)):

XuMnyeckne peakumm, UCnonb3yemble Ans 0bHapyXeHns aMMHOKMCNOT. BuomeonumHekoe
3HayeHue onpeneneHns KOHUEHTPaLUN aMMHOKMCNOT B Buonormnyeckux npobax.

Tema 4. Benku. benkn. 2donauHr? 6enkos YeTtbipe ypOBHSI OpraHM3aumnm CTPYKTypbl 6eNKoB.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

CtpykTypa u cBorictea. Ctepeoxumms. OnpeneneHme KOHLEBbIX aMMHOKUCNOTHbLIX OCTATKOB.
BuomeamnumHcKoe 3Ha4YeHne onpeaeneHms coaepXaHus NnenTMaooB U NENTUAHOrO cnekTpa B
buonornyeckux npobax. OnpeneneHne NepBNYHOM CTPYKTYpPbl 6enkoB. BropnyHas ctpykTypa
6enkoB (OCHOBHbIE CTPYKTYPHbIE 3NIEMEHTbI); PONb BOAOPOAHbIX CBSA3E. TpeTuyHas n 4eTBepTuyHas
cTpykTypa 6enkoB. PubpunnsipHble, rnobynsipHble 1 MEMOpPaHHO-CBSI3aHHbIe benkun. dunHamuka n
cTabunbHoCcTb 6enkos. PonanHr 6enKoB U MONEKYNSIPHbIE WannepoHbl. HacneacTBeHHbIE 1
npunobpeTeHHble 3a601eBaHUS, CBSI3aHHbIE C HApYyLWEeHNEM NPOCTPAHCTBEHHOrO CTPOEHUS
KkonnareHa. buonormnyeckas ponb NeNTUOOB.

npakTnyeckoe 3aHsitne (4 4aca(os)):

MeToabl N3y4eHnst nepBMYHOI CTPYKTYpbl 6enka. KoHdopMaums n noMeHHas CTpykTypa 6enkos.
AKTVBHbI LIeHTp 6enkoB 1 n3bupaTenbHOCTb CBA3bIBAHWS €ro ¢ nuraHaoM. CTpykTypa n doyHKUMS
remornobuHa. 3HadeHne Pu3n4eckmx METOLOB B M3YHEHUN CTPYKTYpPbl reMornobuHa.

Tema 5. OCHOBbI 3H3UMONOIMMMU: q)epMeHTbl KaK buonormnyeckume Kataansartopbl.
dH3uMoguarHocTumka.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

CDepMeHTbI Kak buonoruyeckne Katanmsartopbl. KnHetnka bepmeHTaTnBHOrO nNpotiecca. Tunbl
VIHI'I/I6I/1TODOB. Knaccmcpleau,vm doepMeEHTOB. Kartanutmnyeckne mexaHnambl. KncnoTHO-OCHOBHOM,
WOHHbIN 1 SﬂeKTDOCTaTVI‘-IeCKVIIZ KaTtanmnms. KOCpepMeHTbI. OH3MMognarHocTmka. MOﬂeKyﬂﬂprle
OCHOBbl BOBMO>XXHOCTWU ONArHOCTUKN I'IpI/I06peTeHHbIX N HacneaCTBEHHbIX 3a60N1eBaHU C NOMOLLbIO
aHanmsa akTMBHOCTW U cnekTpa oepMeHTOoB B buonormyeckmnx npo6ax. Mcnonb3oBaHue doepMeHTOB
B K&4eCTBe NeKapCTBEHHbIX NpenaparoB: 3aMecTuTenbHasa Tepannsa n tTepanusa KceHogoepMeHTamm

npaktudeckoe 3aHsitne (4 yaca(os)):

MeToabl BbIAENEHMS U OYNCTKN (hepMeHTOB. MeToabl onpeneneHns akTMBHOCTA (DEPMEHTOB U
KMHETMYECKNX NapaMeTpoB (hePMEHTATUBHbIX peakumin. PepMeHTbl Kak UHCTPYMEHTI
nccnepoBaHuii, MCNoNb3oBaHNE (DEPMEHTOB B KAYECTBE aHANUTUYECKUX PEAreHTOB.

Tema 6. Yrnesoabl.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Yrneeonbl: onpeneneHne, 0COBEHHOCTM XMMNYECKOro COCTaBa M CTPOEHUS, knaccudpukauum,
buonornyeckne goyHKLUN, CTPYKTYPHO-GOYHKLUMOHANbHbIE B3aMMOCBSI3W. YINEeBOAHbIE KOMMOHEHTI
CNOXHbIX HENKOB, NX PONb B (OOPMMPOBAHNM CUrHANbHBIX U PeLenTopHbIX Monekyn. CyTo4Has
noTpebHOCTb B yrnesoaax, Ux nuileBble CTOYHUKN. [epeBapuBaHne 1 BcacbiBaHWe YrNeBoaos B
Xenyno4YHO-KUIEYHOM TpakTe YenoBeka. HapylweHns nepesapuBaHns U BcacbiBaHWS YrNeBoAoB U
cBsA3aHHble ¢ HUMK 3aboneBaHnsa Yyenoseka

npaktnyeckoe 3aHsitne (6 4aca(os)):

"MUKOreH NeYeHn 1 rKOHeoreHes3 B NoAaepXaHumn YPOoBHS MOKO3bl B KPOoBUW. HapyweHns
mMeTabonnama yrneBonos.

Tema 7. llunuppl.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

Onpepnenexune, bronormyeckne PyHKLUM, 0COOEHHOCTN CTPOEHNS, MPUHLIMMbBI Knaccuapukauum.
Ocob6eHHOCTN CTPOEHNS U Bruonornyeckme gyHKLMN BbICINX XMPHbIX KUCNOT. HedaMeHuMble
BbICLIME XUPHbIE KNCNOTbI. Tprauunrimueponsl: CTpoeHne, buonornyeckne goyHKLMKU, nokanmasaums
B opraHuname. docconunuibl: Gronornyeckas pofib, OCHOBHbIE MPUHLIMMbBI CTPOEHMS,
OM3NKO-XMMMYECKNE CBONCTBA, OCHOBHbIE KNACChl (ruuepodpocdonmnmibl i CEOUHIONUNUab).
CTepuHbI: XMMUYECKOEe CTPOEHME, Bronormyeckmne oyHKLMN, NPUHLMNBLI knaccudomkaumm. CytoyHas
NOTPebHOCTb B NUNMAAX, OCHOBHbIE MULEBLIE NCTOYHMKUN. He3amMeHMble chakTopbl MUTaHKS,
nocTynarowme B OpraHM3M 4enoBeka B CocTaBe NUNnAoB NuwK. HapyweHns nepesapusaHns
BCacbIBaHNA NUN1O0B

npakTudeckoe 3aHsitne (4 yaca(os)):

Xonectepon, CTpyKTypa u oyHKUMS. YyacTme xonectepona B CUHTE3€e XENYHbIX KUCNOT,
CTeponaHbIX TOPMOHOB 1 BUTaMmHa D3. HapylweHune obMeHa xonecTtepona B natoreHese
aTepockneposa.

Tema 8. O6MeH yrneson0B U NIMNUA0B YPOBHU U NPUHLMMBI perynsumm metabonmama.
Katabonuam 6enkoB. Karabonuam aMMHOKUCNOT.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Katabonnam 6enkoB. Ponb 6enkoB B NMTaHnM Yenoseka. A30TUCTbI 6anaHc u ero Buapl. Hopma
notpebneHus 6enka, KoaPUUNEHT N3HALNBAHUS, OUINONOTNYECKUIA BENKOBBIA MUHUMYM.
depMeHTbl, NepeBapvBatolme 6enku B xenynke (onTumym pH-nencTems, cneundnyHoOCTb
LencTBUS, peaynbTat aencteus). MexaHnam obpas3oBaHust CONSIHOM KMCNOThI 1 ee
comamonormyeckas ponb. |1.3. Katabonunam ammHokmncnot. MexaHuambl BCacblBaHWSt aMUHOKUCNOT B
KMwWweYHuKe. TpaHCnopT aMMHOKMCOT B opraHmame. [epeHoc aMUHOKMCNOT Yepes KNeTouHble
MeMOpaHbl, Y-rnyTaMUNbHbIV LK.

npakTudeckoe 3aHsitne (4 yaca(os)):

JInnonpoTenHbl, CTPYKTypa, B3aMMO4ECTBIE C peLenTopamii Ha NOBePXHOCTM KNeToK, 3axsar
TKaHAMU. JIMNonpoTenHbl NnasMbl KPOBU, KNaccuduKaLms U CBOWCTBA, yYacTue B NaToNornyeckmx
peakuusXx.

Tema 9. OCHOBHbIe npuHUMNbI UHTEerpauvu n perynsaumun 5el1KOBOFO, yrnesonHoro,
NUNUOHOro o6mMeHoB.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

MeTtabonuyeckue Nyt - rMKONN3, 6PoXeHne, OKUCNEHNE XMUPHbIX KACNOT: [NnKonuna:
6uonoruyeckas ponb, oblas cxema npouecca, NocneaoBaTenbHOCTb peakuunin, obpaTumble n
HeobpaTUMble peakumm, xapakTeprucTuka oepMeHToB, IMMUTMPYowWMe cTaamn. OCHOBHblE CTaauw,
NONHbI 6anaHc 1 aHepreTrka raukonnsa. MnukoreH. Linkn Kpebea. HapyweHus perynaumm
yrnesogHoro obmeHa. N'mnep- n runornnkemms. OcobeHHOCTM 06MeHa yrneBoioB Npu caxapHoM
nunabere.

npaktudeckoe 3aHsitne (4 yaca(os)):

[MpakTuyeckoe 3aHATME: DHEpreTnka okncneHms yrnesonos Llenb: Ha npumMepe pacnaga yrnesonos
Hay4YUTbCS BbIYMCNSATb AHEPreTnyeckuin acpdoektT obMeHHbIx npoueccoB. 3anayn: CoctaBnatb
aHepreTnyeckme CXembl pacnana v cuHTesa bmomonekyn, BbIAENATb peakummn 0bpasoBaHms
MakpO3aprnyecknx coeAMHEHN, paccymnTbiatb konnyectso AT® ¢ y4eTom peakuui
OKMCNUTENbHOIO OOCCOPUNNPOBAHNS, MHTEPNPETUPOBATb aKCNEePUMEHTaNbHble faHHble. [Mopanok
BbINONHeHMS paboTbl (anropuTm) 1.Pa3obpatb CTpoeHne MuToxoHapuii 2. MNpueectu cxemy
CTpoeHus apixatenbHoi uenn 3. O6bACHNTL XEMUOCMOTUYECKYIO Teopuio MuTyenna 4. Boinenutb
yyacTku reHepupoBaHua AT® 5. Paccuutatb SHEpreTm4ecknin BbIxon rimkonnsa, rnmkoreHonmnsa,
NEeHTO030000CAaTHOro LKA U OKUCNEHNS TNHOKO3bl B a3P0OHbIX YCNOBUSIX.

Tema 10. MatpuuHbie 6uocuMHTETMUECKME NpoLecchl. HyknemHoBble KUCNOTbI-HYK/1€0TUAbI,
HykKneo3ugpbl. O6LwmMe NPUHLUMNBLI MaTPUYHbIX 6MOCUHTE30B, K/THOYEBbIe 3Tanbl,
6uonormyeckoe 3HauyeHue.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OcHogHble Tunbl PHK. M'mbpuansauns HyknemHoBbIx Kncnot. Pennnkauns. MHnunaumns pennmkaumm
SnoHrauus.

npaktnyeckoe 3aHsitne (4 4aca(os)):

MoBpexaeHne reHeTM4eckoro annapara 1 HapyleHe MaTPUYHbIX CUHTE30B B kneTke. dusnyeckue,
XUMMUYECKUE 1 B1onornyeckne oakTopbl, Bbi3bIBAKOLWME HAPYLWEHNS MATPUYHBIX BUOCUHTETUYECKMNX
MpoLEeCcCcoB.

Tema 11. HyknenHoBble KUCNOTbl. O6MEH HYKNIeMHOBbIX KUCNOT
JNeKuMoHHoe 3aHsiTne (2 4aca(oB)):

CTpyKkTypHas opraHm3aums HyKNenHoBbIX KUCNOT, CTpoeHue Hykneotnaos. CtpykTtypa JHK,
nepBuYHas, BTOpu4Has, TpetndHas. [f'eHeTnyeckas cuctema MUTOXoHApUIA. Perynauus skcnpeccum
reHoB Y MpOo- 1 3yKapnoToB. Teopusi onepoHa. Penpeccusi cnHTesa 6enkos. TpuntodaHoBbIi 1
FMMCTUAMHOBBIV OnepoHbl. MexaHu3Mbl perynsumm aKkcnpeccumn reHos y aykapnotos. OpraHnsauns
XpoMmatuHa B AmdpepeHUMpPOBaHHbIX KNeTkax MHOrOKNeTOYHOro opraHmama. ismeHeHve
Konu4yecTtBa reHos. [lepecTporika reHoB. Perynaumsa TpaHckpunumn.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

BrocuHTe3 HyknenHoBbIX KUCNOT. HapyweHns obMeHa HyKNenHOBbLIX KUCNOT: peayninkauum m
penapa@uunn OHK, cuHTe3a nHopMaLOHHOR, TpaHCNOPTHON 1 pubocomansHoi PHK. MNMona@rpa:
POJib 3K30- N 3HLAOreHHbIX DaKTOPOB, NaToOreHes.

Tema 12. Buoxumus pennukauum O HK. Buonormyeckoe saHayeHue npoL,eccos penapauum.
NeH Kkak dpyHKUMOHanbHasa eanHuua monekynbl O HK.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Tonounsomepass! |, Il, xenvkasa nx ponb B penakcaunu ceepxsutkos OHK. [1syHanpasneHHas
pennukauunsl, yCTporucTBO pennukatmeHom sunku. Tunsl JHK-nonnmepas n nx gpyHkuun. MNpanmep.
®parmeHTbl Okasaku. TepmuHaums pennukaumm. Tenomepsl 1 Tenomepasa, ux buonormyeckoe
3HadeHue. MNospexaeHua OHK v nx penapauns B Xuebix opraHnamax. buonormnyeckoe sHavyeHue
NPOLLECCOB penapaumm reHeTmyeckor nHpopmaumm. MpuynHbl nospexaerus OHK: ownbkn
pennukaumu, nenyprvHusaums, obpasoBaHne NMpMMUOMHOBbIX AumepoB. Cnocobbl penapaumn OHK.

npakTudeckoe 3aHsitne (2 yaca(os)):

MexaHuambl penapauun OHK. MHoyunbenbHas cuctema reHeTnyeckon penapaummn. Penapaums:
CMOHTaHHbIE U MHAOYyUMpPYyeMble noBpexaeHus. edoekTbl penapaumoHHbIX CUCTEM U
HacnencTeeHHble bone3Hun. Penapauns OHK B norvke paspabotkm hapMakonornyeckmx
npenapaTos C NPOTUBOANMONTO3HbIM U LIUTOMNPOTEKTOPHbLIM AENCTBUEM.
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Tema 13. O6MeH 6enKoB 1 aMUHOKMCIOT.
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MexaHn3Mbl BCACbIBAHUS aMUHOKUCIIOT U NepeBapuBaHns 6enkoB B XesyA04HO-KMWEYHOM TpakTe.
PacnpeneneHvne aMMHOKUCNOT B cucTeMax opraHuama. KoHeuHble npoaykTbl o6MeHa 6enkoB 1 nx
obpasoBaHue. A30TMCThIV BanaHc 1 ero HapyweHusi. KOMNOHEeHTbl 0OCTaTOYHOro as3oTa.

npaktnyeckoe 3aHsitne (4 4aca(os)):

MyTn nocTynneHms aMMHOKUCONOT B KNETKM: aMUHOKMCNOTLI, 06pa30oBaBlIMeCs NpunepeBapuBaHnm
6enKoB 1 OOCTaBNEHHbIE N3 KULWEYHMKA; aMUHOKUCIOTbI, CUHTE3UPOBaHHbIE N3 MeTabonunToB
YyrneBoOHOro v NMNMOHOro 0OMEHOB; aMUHOKMCNOTLI, 06pa3oBaBWMECS NPY NPOTEO0NN3E TKAHEBbIX
06enkos.

Tema 14. Buoxmmus: TpaHCKpPUNLUK U TPaHCASLMN
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

Ocob6eHHOCTN TpaHCKpUNUMK y aykapuoT. CnnaicuHr: Bolpe3aHne NHTPOHOB U COEANHEHME
9k30HOB. KannposaHue, 06pasoBaHne nonnaneHUnoBoro XBocTa, ankuinpoBaHme HyKneoTnaos.
TpaHcnauus - nepeBog A3blka reHeTMYeCKoro Koga Ha s3blk MocnefoBaTenbHOCTM aMUHOKUCHOT,
KonuHeapHocTb. buonoruyecknin kog. OCHOBHblE CBONCTBA U XapakKTepucTuku. AKTmBaLms
amuHokucnot, obpasosaHune amnHoaumn-1-PHK. AMuHoaumn-1-PHK cuHTeTasbl, cybctpatHas
cneunduyHocTb. T-PHK-anantopHas monekyna. CtpoeHue n oyHkummn pubocomM. Coopka
NoNMNEeNTUAHOW Lenun Ha pubocome, MHMLMaums TpaHcnsaumm y E. coli. NocnenoBatensHOCTb
WanHa-OanbrapHo. AMUHOAUWAbHBIA U NENTUANbHBIA y4acTKu. SnnoHrauus: obpasoBaHune
nenTugHon ceasn. TpaHcnokaums. TepMmHaums.

npakTnyeckoe 3aHsitne (2 4aca(os)):

OCHOBHbIE KOMMOHEHTbLI BeNOKCMHTE3UpPYLOLLE cnuctembl. BnokaTopbl cMHTE3a 6enka, ux
NPUMEHEHNE B MEONLIMHE.

Tema 15. Buonornyeckme MmembpaHbl
JNeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

CTpyKTypa KOMMNOHEHTOB nna3mMaTnyiecknx membpaH. AMdudpunbHble Monekynol. Vix noseneHue B
BoAHOM cpaze. ObpasoBaHne nunuaHoro bucnos. HomeHknatypa nunnoos MemobpaH.
doccpornuuepnibl, KapanonunuH. CuHronnnuabl, rnkonunuabl. benkn membpaH.
Benok/nunnoHoe oTHoweHne. benkun nHterpancHble, nepudepnyeckre. Ceasb nepneprnyeckmx
6enkoB ¢ MembpaHoii. DyHKLUMM MeMbpaHHbIX 6enkoB. PeuenTtopbl Kak MHTerpanbHble 6enku.
LinTockeneT Ha npumepe MembpaH apuTpounToB. Benkn knetoyHol agreauu. [le OCHOBHbIE BETBU
CVHTEe3a MeMbpaHHbIX 6enkoB

npakTudeckoe 3aHsitne (2 yaca(os)):

Ponb MmembpaH B meTabonmame un nx pasHoobpasue. NHTerpanbHble 6enkm MembpaH, nx CTpykTypa v
PYHKLNS.

Tema 16. ApxuTeKTOHUKa 1 obwme ceoncTtea MembpaH. MosanyHas Mopenb. Cnocob6HOCTb K
camocbopke.

JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):

MoaBnXHOCTb. ACUMMETpPUS NMNAoB 1 6enkoB B cocTaBe MeMbpaHbl. M3bupaTtenbHas
npoHnuaemocTb. MexaHnM3Mbl NepeHoca BELWECTB Yepe3 MeMbpaHbl. YHUMNOPT, CUMMNOPT, aHTUMOPT.
MaccumBHbIA TpaHCMOPT, NpocTas Anddy3uns, obneryeHHas andpdoyams, Mogenb ?NMHr-MOHr?. XemMo-
N NOTEeHUMan-3aBMCcUMble NOHHbIE KaHasbl. [1epBMYHO 1 BTOPUYHO aKTUBHbIA TPAHCMOPT.
Hatpuin-kannesas n kanbuuesas AT®asbl. CUMNOPT HATPUSA W FIOKO3bl. AHTUNOPT HATPUS 1
Kanbums. OHOOUUTO3 1 3K30UMTO3. Buabl nuHountosa.

npakTnyeckoe 3aHsitne (2 4aca(os)):

MepeHoc BellecTB Yepe3 MeMbpaHbl. Y4acTve MeMbpaH B MEXK/IETOYHbIX B3aMMOOENCTBUSIX.
TpaHcmeMbpaHHas nepegaya curHana

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLUUMINHBI (MOLYNSA)
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" lyrneBoaHoro,
NMNNOHoOro o6MeHoB.

YCTHOMY Onpocy

Buabi
Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 1. BBegeHue:
XwuBble opraHn3mbl n
. |3aKOHbI U3NKN 1 6 1 Hg.TuHrghTAOBOKr? 'é c 3 YCTHbI ONpocC
xumnn. OcobeHHOoCTH y y onpocy
XWNBOW MaTepuun.
Tema 2.
[MpoucxoxaeHune
XU3HN. XMNYECKNA
COCTaB XWBbIX
OpraHun3moB.
B3anMocBs3b XU3HM CO noaroToBka K o
. - 2 THbIA On
CTPOEHMEM 3EMHOW 6 YCTHOMY Onpocy 3 yc onpoc
Kopbl (Teopus
B.W.BepHanckoro
1926r). YHukanbHble
CBOKCTBa yrnepona u
BOODbI.
Tema 3. AMUHOKMCNOTBI. NnoaroToBka K o
. THbI On
6 3 YCTHOMY Onpocy 3 ye onpoc
Tema 4. benku. benkn.
?donauHr? 6enkos
. |HeTblpe ypoBHS 6 4 nngrgthosoKrell 'é o 3 YCTHbIA ONpoC
opraHu3aumm y y onpocy
CTPYKTYypbl 6€NKOB.
Tema 5. OcHoBbI
9H3MMONOrnNn:
depMeHTbI Kak NoAroToBka K o
. THbI On
bruonornyeckune 6 5 YCTHOMY Ornpocy 3 ye onpoc
Katanuaartopbl.
OH3MMoOnarHocTuka.
noaroToBka K o
. [Tema 6. YrneBogpbl. THbIA On
ema 6 esoq 6 6 YCTHOMy OMPOCY 3 yc onpoc
NnoaroToBka K o
. [Tema 7. lunngpb!. 7 THbIA on
eMa A 6 YCTHOMY Onpocy 3 ye onpoc
Tema 8. ObmeH
yrnesonoB 1 NMNNA0B
YpOBHU 1 MPUHLMNBI
perynsummn noaroToBka K o
. THbI On
MeTabonuama. 6 8 YCTHOMY Ornpocy 3 ye onpoc
KaTtabonuam 6enkos.
KaTtabonuam
aMUHOKNCNOT.
Tema 9. OCHOBHble
APUHUMMNBI MHTErpauunn
n perynsauumn 6enkoBoro, 6 9 [noAroToBka K 4 YCTHBI OMPOC
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Bupbl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AucumnnnHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 10. MaTpuyHble
6uocuHTEeTUYECKNE
npoueccsl.
HyknenHoBble
KWCNOTbI-HYKNeoTnabl,
noaroToBka K .
10.|Hykneo3nabl. Obwne 6 10 nggMo or? oc 4 YCTHbIA ONpOC
ANPUHLMMbI MATPUYHBIX y y onpocy
61MOCUHTE30B,
KNto4YeBblE 3Tanbl,
6uonorunyeckoe
3HavyeHue.
Tema 11. HyknenHoBble

11.|[kucnotbl. O6MeH 6 11 I'Ig.TuHrgthOBoKrell I:)c 4 YCTHbIA ONpPOC
HYKNEWHOBbIX KNCNOT y y onpocy
Tema 12. Bnoxmmuns
pennukaunn JHK.

Bnonornyeckoe
3HayeHue NpoLeccos noaroToBka K .

12. 12 4 THbIN On
penapauuun. ['eH kak 6 YCTHOMY Onpocy yc onpoc
dpyHKUMOHanbHas
eanHuua
monekynblOHK.

Tema 13. O6meH benkos NoAroToBka kK .
13. 1 4 THbIA On
3 N aMUHOKWCOT. 6 3 YCTHOMY Onpocy ye onpoc
Tema 14. bBunoxmmns:

14.|TpaHckpunumnn n 6 14 nngrg;OBoKr? ';C 4 YCTHbI ONpocC
TpaHcnauum y y onpocy
Tema 15. noaroToBka K

15.|buonormnyeckune 6 15 |[MncbMeHHoW 4 I'I:gl;l-\r/I:HHaﬂ
MeMOpaHbI pabote P
Tema 16.

ApX1TEKTOHMKA U
16 obLue ceBolicTBa 6 16 ﬂgg;ﬁ;?:g; 4 NUCbMeHHas
‘IMembpaH. Mo3sanyHas abote pabota
mooenb. CnocobHOCTb K P
camocbopke.
NToro 56

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

AyOnTOpPHbIE 3aHSATUSI, UHTEPAKTMBHAS (hOpMa U3YyHeHUSt N306pakeHnii MUKPOCTPYKTYPbl KNETOK 1
TKaHel. KoMnbloTepHasi cuMynsiLmsi MOpgooreHeTn4eckmx npoueccos, Buayannsaumm JHK,
NepecTpoikn CTPYKTYpPbl TKAHW B HOPME 1 NaTonoruu.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHON
aTTecTauum rno UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue: XKusble opraHu3Mbl U 3aKOHbl (PM3nKN U xumMmn. OCo6eHHOCTU XUBON
maTtepum.

YCTHbIVI ornpoc , npnMepHblie BOMNPOCHI:

PervncTtpaunoHHbliii Homep 69515
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Bronorunyeckas nepapxusi. Knaccndgoumkaums, pasmepbl 1 cBoinctea bromonekyn. OCHOBHble
MeTabonmyeckne NPoLECChl U NX XxapakTepuctumka. MoHsATNEe 0 BUOXMMUYECKNX CUCTEMAX.
TepmoanHammka 6UOXUMUYECKMX NPOLIECCOB.

Tewma 2. NpouncxoxapeHne X1U3HU. XMMUYECKUIA COCTaB XMUBbIX OpraHu3mos. BaaMocBa3b
)XXUW3HU CO CTPOEeHMeM 3eMHOoM Kopbl (Teopusi B.U.BepHaackoro 1926r). YHUKanbHble CBONCTBa
yrnepona v BoAapbl.

YCTHbIi OMPOC , MPMMEPHbIe BOMPOChHI:

KoHuenummn o NponcxoXaeHnn XunaHu. NpruHLMnbl XUMMYeCKOM OpraHn3anmm XnBbiXx OpraHn3moB.
OcHoBHble NonoxeHns Teopun aponounn. YyeHme B.N.BepHaackoro o 6uocgepe 1 Hoocdepe.
B3anMMoCBSA3b XN3HU CO CTPOEHNEM 3EMHON KOpbl. Bruocdepa kak Xusas caMoperynmpyowascs
cuctema. Yrnepon v ero yHukanbHbole cBoicTea. Boaa n ee pyHAaMeHTanbHOE 3HaYeHne ons XnBbixX
cucteMm. CBoboaHas n cBsizaHHas Boaa. ArperaTtHble COCTOSIHUS BOIbI.

Tema 3. AMMHOKUCNOTHL.
YCTHbIA ONPOC , NPUMEpPHbIE BOMNPOCHI:

AMUHOKMCNOTbI KaK CTPYKTYPHbIE 3neMeHTbl 6enkoB. MNentuaHas cBsa3b. 3aMeHUMbIE U HE3aMeHUMble
aMUHOKMCNOTbI. AMUHOKMCIIOT B KQYE€CTBE NEKAPCTBEHHbIX CPeACTB. XMMMYECKME peakuun ons
obHapyxeHus amnHokmcnoT. OnpeneneHne KOHLEHTpaunM aMMHOKMCOT B Buonormyeckmx npobax.

Tema 4. Benkun. Benku. 2donauHr? 6enkos YeTtbipe ypoBHS OpraHu3aLmm CTpyKTypbl 6enkos.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

CtpykTypa u ceorictea 6enkoB. KOHLEBbIE aMUHOKUCNOTHbIE OCTaTKW. [1enTnaHbIi cnekTp B
bruonoruyecknx npobax. NepernyHas, BTOpUYHas, TPETUYHASA U YETBEPTUYHASA CTPYKTypa 6enkos.
dunbpunnsapHbie n rnobynsipHole 6enkn. JuHamuka n ctabunbHocTb 6enkoB. bronornyeckas ponb
nentnpos. CTpykTypa u ceoicTBa. Ctepeoxmmms. OnpeneneHne KOHUEBbIX aMUHOKUCIOTHbBIX
ocTaTkoB. briomeouunHcKoe 3HaYeHne onpeaeneHns CogepXaHns NenTuaoB 1 NENTUAHOMO CnekTpa
B Gmonornyeckmx npobax. OnpeneneHne NepBUYHON CTPYKTypbl 6enkoB. BropnyHas ctpyktypa
6enKoB (OCHOBHbIE CTPYKTYPHbIE NEMEHTbI); PONb BOLOPOAHbIX CBA3EW. TpeTUYHas 1 4eTBepTMYHas
CTpyKTypa 6enkoB. ®nbpunnspHble, robynspHble 1 MeMBpaHHO-CBA3aHHble 6enkn. JuHammka v
ctabunbHocTb 6enkoB. PonanHr 6ENKOB 1 MONEKYNSIPHbIE WannepoHbl. HacneacTBeHHble 1
npnobpeTeHHble 3ab0neBaHNs, CBA3aHHbIE C HAPYLWEHMEM NPOCTPAHCTBEHHOIO CTPOEHMS KonnareHa.
Bronorunyeckas ponb nenTnoos.

Tema 5. OCHOBbI 3H3UMOJIOINMK: depMeHTbI KakK 6uonorunyeckue Katanan3artopbl.
3H3nmoaunarHocTmka.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

q)epMeHTbI Kak buonorunyeckmne Katanm3aTtopbl. KﬂaCCVICpI/IKaLI,VIFI (pbepMeHTOB. Katanutunyeckne
npouecchol. KOCpepMeHTbI. OH3umMognarHocTumka. CbepMeHTbI B Ka4eCTBe NneKapCTBEHHbIX CpencTB.

Tema 6. Yrnesoabl.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

Yrnesogpl: CTPYKTYpa 1 oyHKLMKN. YTNeBOAHbIE KOMMOHEHTbI CNOXHbIX OENKOB, NX POnb B
JPOPMMPOBAHNM CUTHASBbHBIX U PELLENTOPHbIX Monekyn. Metabonvam yrneBoAoB 1 ero HapyLweHus.

Tema 7. Jllununppbl.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

CprKTypa 1 CBOMCTBA NMUMULOB. )KI/IprIe KNCNOTbI. Tpmaumnrnmueponbl: CTpoOeHue, buonornyeckue
PyHKLMK, NoKkannsaumsa B opraHmn3me. q)OCCpO}'II/IFII/I,E,bIZ buonormyeckas pONb, OCHOBHbIE NMPUHLUWXMbI
CTPOEHUS, PU3NKO-XUMUYEecKne CBOWCTBA, OCHOBHbIE KNaccChbl.

Tema 8. O6MeH yrneBonoB 1 NMNUAOB YPOBHU U NPUHLMNbI perynsuum metabonusma.
Katabonuam 6enkoB. Katabonuam aMMHOKUCHOT.

yCTHbIVI ornpoc , npnMepHbie BOMNPOCHI:

Katabonuam 6enkos. Ponb 6enkos B nutaHum yenoseka. A30TUCTbI 6anaHc 1 ero subl.
dusnonornyeckunii 6enkosbit MUHUMYM. dDepMeHTbI, NepeBapvBatollne Henku.

Tema 9. OCHOBHble NPUHLMUMNbI UHTErpaLMn U perynsiuum 6enKoBoro, yrneBogHoro, IMnNUMaHoro
o6MeHOoB.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:
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JlunonpoTeunHbl, CTPYKTypa, B3aMMOOENCTBME C PELIENTOpaMm Ha NOBEPXHOCTU KNEeTOK, 3axeBat
TKaHAMK. JIMnonpoTenHbl NnasMbl KPOBU, KNacCUgouKaLUns U CBOMCTBA, y4acTme B NaTonormyeckmnx
peakumsXx.

Tema 10. MatpuuHbie 6uocuHTETMUECKME NpoLecchl. HyknemHoBble KUCNOTbI-HYK/1I€0TUAbI,
Hykneo3uapbl. O6Lme NPUHLMINbI MaTPUYHBbIX 6MOCUMHTE30B, K/loYeBble 3Tanbl, 6uonormyeckoe
3HaueHue.

YCTHbIi OMPOC , MPMMEPHbIe BOMPOChHI:

OcHogHble Tunbl PHK. Pennukaums. MHuumaumsa pennukauuun. dnoHraums. [NospexaeHne
reHeTU4eckoro annapara v HapylleHe MaTpuYHbIX CUHTE30B B KneTke. Pusnyeckme, XmuMmyeckne n
bronornyeckne pakTopbl, BbI3bIBAIOLWME HAPYLWEHNS MATPUYHBIX BMOCUHTETUYECKIMX NPOLECCOB.
KntoueBble aTanbl MaTprYHbIX BUOCUHTETUYECKMX MPOLLECCOB.

Tema 11. HyknenHoBble KUCNOTbl. O6MEH HYKNeMHOBbIX KUCNOT
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

CTpyKTypHas opraHusaums HyKnevHoBbIX KMCROT, CTpoeHne Hykneotnaos. Ctpyktypa OHK,
nepBnYHas, BTopuyHas, TpetnyHas. Teopus onepoHa. Penpeccusi cuHtesa 6enkos. MexaHnambi
perynsiumm aKcnpeccum reHoB y aykaprnoTos. OpraHmsauus xpomaTvHa B AnddepeHUnpoBaHHbIX
KneTkax MHOrokfeTo4YHoro opraHn3ma.

Tema 12. Buoxumunsa pennukauum OHK. Bnonornyeckoe 3aHayeHue npoueccos penapauun. NeH
KakK pyHKUuMOHanbHasa eanHuua monekynbl O HK.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Penapauus: cnoHTaHHble 1 nHOyUMpyeMble NOBPEXAeHUS, MexaHn3Mbl. [ledoekTbl penapaumoHHbIX
CVCTEM 1 HacneacTBeHHble 6bonesHn. Penapauus OHK n paspabotka dpapmakonornyeckmx
npenapaToB C NPOTUBOAMONTO3HbIM U LUTOMNPOTEKTOPHbLIM AEACTBUEM.

Tema 13. O6MeH 6enkoB U aMUHOKUCNOT.
YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

I'IepeBapMBaHme 6enkoB 1 MEXaHN3Mbl BCACbIBAHMNSI aMMHOKUCNOT. KOHEeYHble npPoOyKTbl obmMeHa
6enkoB 1 nx O6pa3OBaHVIe. A30TUCTLI BanaHc n ero HapylweHns. |_|yTV| NnocTynneHnsa aMMHOKMNCONOT
B KJIETKW.

Tema 14. BUOXUMUS: TPAHCKPUMLUKN U TPAHCNSALUAN
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

Ocob6€eHHOCTN TpaHCKPUNUMK y aykapuoT. CRNaicuHr: Bolpe3aHne NHTPOHOB U COeAMHEHNE 9K30HOB.
KanupoBaHue, obpa3oBaHme NonmanaeHnnoBoro XBocta, ankmnmpoBaHue HykneoTnaos. TpaHCcnsaumus -
nepeBoL s3blka reHeTUYEeCKOoro Koaa Ha s3blk NocnenoBaTenbHOCTN aMUHOKMCIIOT, KONTMHEeAPHOCTb.
Buonorudecknii kog. OCHOBHblE CBONCTBA U XapakTepPUCTUKK. AKTMBALMS aMUHOKUCAOT,
obpaszoBaHue amnHoaumn-T-PHK. AMuHoaumn-1-PHK cuHTeTasbl, cybctpatHas cneumguyHoCTb.
1-PHK-apantopHas monekyna. CtpoeHue n cpyHkumm pubocom. Coopka nonunenTuaHon uenu Ha
pnbocome, nHnumaums TpaHcnsumm y E. coli. MocnenosatenbHocThb WaiiHa-anbrapHo.
AMVHOAUUNBHBIA 1 NENTUANbHBINA y4acTKW. ANNoHraums: obpasoBaHne NENTULHON CBSA3N.
TpaHcnokauusi. TepmuHauus. CnnaicuHr. KanvposaHue, o6pa3oBaHune nonvaneHunoBoro XsocTa,
ankunupoBaHue Hykneotupos. TpaHcnaumsa. buonoruyecknin kon. AMuHoaumn-1-PHK cuHTeTassl,
cybcTpaTHas cneungunyHocTb. CTpoeHne n oyHkumm pnbocom. Coopka NonnnenTUaHON Lenn Ha
pnbocome. AnnoHraums: obpasoBaHne NenTUAHON cBa3n. TpaHcnokaums. TepMuHauus. bnokaTopsl
CuHTe3a benka, X NPUMEHEHVE B MeONLIMHE.

Tema 15. Buonornyeckmne membpaHbl
nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

CTpyKTypa, XMMUYeCKMiA cocTaB, TpaHCMeMOpaHHble 1 nepudepnyeckne MembpaHHblie 6enku,
peLenTopbl, NOHHbIE 1 BOAHbIE KaHaNbl, NEPEHOCHUKN.

Tema 16. ApxuTeKTOHUKa 1 obwme ceoncTtea MembpaH. MosanyHas Mogenb. Cnoco6HOCTb K
camocbopke.
nMCbMeHHas paboTa , NpYMepHble BONPOCHI:

Ponb MembpaH B y3HaBaHWM KNETOYHbIX MAPTHEPOB 1 MONEKYNSIPHBIX MexaHn3Max aare3um, ponb
MeMOpaH B peannsaumnm MeXKNeToYHbIX MHOPMAaLMOHHbIX B3aMOLENCTBUIA, yHacTue MmembpaH B
npoLeccax 9HAoLMTO3a M 9K30UMUTO3a.
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Tema . UToroBasi oopma KOHTpOns

MprMepHble BOMPOCHI K 9K3aMeHy:

MpuMepHble TeMbI pedoepaTos:

CTpykTypa 1 coyHKLMM NnasmaTnyeckon MembpaHsi
CTpykTypa 1 61Monornieckoe 3Ha4eHne HykKNemHoBbIX KMCNOT
OpraHunsaums 1 yHKUMKM umMTockeneTa

TecTbl Mo Kax,aoMy pasfeny AMCUMUMINHBI.

MpvMepHbIe KOHTPOJbHbIE BOMPOCHI:

N3bupaTenbHasi NPoOHMLAeMOCTb Nnas3mMaTnieckoin MembpaHbl, TpaHCMEMOPaHHbIV TPaHCMopT
BELLECTB, MOHHbIE KaHasbl

CTpoeHue 1 ponb pecHu4ek

Nokanuzaums n UMTONOrNS KNEToK, MPOLAYLIMPYOWNX FOPMOHbI

VIMMYHOKOMMNETEHTHbIE KNETKWU: UX TUMbl, (OYHKLMM 1 B3aUMOLENCTBMSA NPU UMMYHHOM OTBETE
AnutennanbHble TKaHW. Obwme 3aKOHOMEPHOCTU CTPYKTYPHO-GYHKLIMOHANBbHOM OpraHn3aunm
Merios

dunbpobnact. MNMponcxoxoeHune, nokanmsaumns, MOpdoonorms, yHKLMmn

Pbixnas BonokHUCTas coeauHUTeNnbHas TkaHb. Jlokannaauns, CTpoeHue, yHKUnm

5. OputpounTt. KonnyecTBeHHble XxapakTePUCTUKN, CTPOeHME, PyHKUMKN. [[eMornobuH n ero Buapbl.
PaspyweHve sputpoumTtos

€3

1. KneTo4HbIn umkn

2. T-numcpounTsl

3. lecMocoMmbl

4. O6oHATENbHbIA anuTeNnnid. NponcxoxaeHne, KNeTouHbI coctas. Mopdoonorus n goyHKUMM KNeTok

5. MukpoBopcuHkn. CTpoeHne, 3Ha4eHne, NpuMeps

@4

1. MuT03 1 ero hasbl. [loHATME O NNONAHOCTH

2. T-knnnepol

3. CkpenneHne KneTok B 0AHOCNONHOM anutenuu. MNpumepsl

4. Ty4Hble kneTtku. MpoucxoxoeHne, nokanusaums, Mopdonorus, broakTMBHbIE BEWECTBA,
pyHKUNN

5. Knaccudpukaums kneToyHbIX nonynsaumm

@5

1. CTpoeHne n PyHKUMS aapa KNeTku

2. MNnasmatuyeckas knetka. MNoHsATNE 0 KNOHe Nna3mMaTUYecKnx KNeTok 1 ero obpasosaHuve
3. ObHoBnsIIOWMECS KNeTo4Hble nonynauun. MNMoHaTne, coctas, NpMMepbI

4. TpaHcnnaHTaumsa opraHoe 1 TkaHen. IMMyHonornyeckast CoBMecTuMocTb. Ponb
NMMYHOKOMMETEHTHbIX KNEeTOK B OTTOPXEHUU TpaHcnnaHtara. ViIMMyHonenpeccaHTbl. [1pumepsl

5. Weneoi koHTakT. CTpoeHne, nokannasauuns, pyHKLNn
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7.1. OcHOoBHas nuTteparypa:
1.Broxmnmnsg: yuebHuk / MNop pen. E.C. CesepuHa. 5-e nsa., ucnp. n gon. 2012. - 768 c.
http://www.studmedlib.ru/ru/book/ISBN9785970423950.html

2. Brnoxmmus ¢ ynpaxHeHusmm n 3agadamm: y4ebHmk + CD. CesepuH E.C., Myxos A.U.,
"oneHyeHko B.A. v gp. / MNopg pen. E.C. Cesepuna. 2010. - 384 c.

http://www.studmedlib.ru/ru/book/ISBN9785970417362.html

3.broxumms. PykoBoaCTBO K MpakTUYECKUM 3aHSATUSIM: y4ebHoe nocobue. YepHos H.H., Bepe3zos
T.T., BypobuHa C.C. n gp. / MNoxa pea. H.H. YepHosga. - M. : "TSOTAP-Meauna", 2009. - 240 c.

http://www.studmedlib.ru/ru/book/ISBN9785970412879.html

4.'vcTonorns, ambpuonorus, untonorus: yuebHuk ansa sysos / MNopn pen. 3.I.Ynymbekosa,
HO.A Yenbiwesa - 3-e n3g., - M.: F'OOTAP-Meaua, 2012. - 480 c.

http://www.studmedlib.ru/ru/book/ISBN9785970421307.html

7.2. lononHutenbHasa nuteparypa:

1.OCHOBbI KNIMHMYECKOIN LMTONOrMYECKON anarHocTuku: y4ebHoe nocobue. LWabanosa W.I1.,
MonoHckas H.KO. 2010. - 144 c.

http://www.studmedlib.ru/ru/book/ISBN9785970415597 .html

2.'mcTonorus. CxeMbl, TabnuLbl U CUTyaUMOHHbIE 3a4a4M MO YaCTHOWM r'MCTONOrMK YenoBeka:
yuyebHoe nocobue. BuHorpanos C.10., AuHases C.B., Kpuwton B.B. n ap. 2012. - 184 c.
http://www.studmedlib.ru/ru/book/ISBN9785970423868.html

7.3. UHTepHeT-pecypcChl:
Bronorunyeckne membpatbl - http://www.biochemistry.ru/biohimija_severina/B5873Part34-227.html

Buoxumnyeckne oCHOBbI XpaHeHNs 1 Nepenayn reHeTU4ecKon nHgopmauuy -
http://www.slideshare.net/timidin

Buoxmumus - http://biochemistry.com.ua/?cat=31

BOMPOCHI 014 CAMOMNOAOrOTOBKN K SAHATUIO MO TEME: "MOJIEKYNAPHbBIE
MEXAHN3Mbl BUOCNHTE3A HYKJIEMHOBbBIX KNCJTOT M BEJIKOB". -
http://budil.ru/docs/259/index-94763-4.html

KomnnekT 2. YHEEHO-METOONYECKWIN KOMMNEKC ONS BAKANABPOB MO OUCLIMMNNIHE.
BUOXUMUA. HOY OMO ?UncTtutyT ?AnTun?. 2009 . -
http://85.142.23.144/packages/mifi/BEA81DB3-7096-4051-83BC-2C30A200F40D/1.0.0.0/UMK_Biohimiya.

Nunuab - http://www.chem.msu.su/rus/teaching/kolman/52.htm
Pennukauns OHK. Buoxumus - http://www.biochemistry.ru/biohimija_severina/B5873Part26-150.html

CesepuH E.C. BUOXNMUSA -
http://biochem.vsmu.edu.ua/biochem_common_u/severin_biologicheskaya_khimiya.pdf

Yrnesogdbl - http://www.chem.msu.su/rus/teaching/kolman/40.htm

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLUMUNINHbI(MOAYS)

OcBoeHue ancumnanHbl "Obwas 6MOXMMUS U LMTONOIMS C OCHOBaMu rucTonorum" npegnonaraet
NCMNONb30BaHNE CNeayolero MaTepunanbHO-TEXHNYECKOro obecneyeHmns:

PervncTtpaunoHHbliii Homep 69515
CrtpaHnua 17 n3 19. -~



Mporpamma aucumnnuHbl "Obwas GuoxnmMms 1 LMTONOrMs ¢ ocHoBamu ructonoruun”; 011200.62 dusmka; npodpeccop, 4.H. (npodeccop)
Abpamosa 3.U. , Yenbiwes HO.A.

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

"'McTonornyeckme npenapatbl, MUKPOCKOMbI, KOMMbOTEPbI.

MNporpamma coctaBneHa B cooTBeTcTBUM C TpebosaHnamm @I OC BIMO un yyebHbiM nnaHom no
HanpasneHno 011200.62 "duamka" n npocunio NoAroToBKN He NPesyCMOTPEHO .
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AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbiii Homep 69515 5AE
CrtpaHnua 18 n3 19. 111 yHlf[

S OEMALR G



Mporpamma aucumnnuHbl "Obwas GuoxnmMms 1 LMTONOrMs ¢ ocHoBamu ructonoruun”; 011200.62 dusmka; npodpeccop, 4.H. (npodeccop)
Abpamoea 3.U. , Yenbiwes H0.A.
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