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1. Hean 1 3a1a4M 0CBOEHHUSI TUCITHIIINHBI

Ilenvro vizydyeHus AUCHUUILUIMHBI ABISETCS (OpMHpOBaHHE Yy aclupaHTa YIriIyOJEeHHBIX
3HaHM B 0OJMacTH OMOXMMHM, H3yYCHHE TEOPETHUECKUX W METOJOJIOTHUYECKUX OCHOB
CHEIHUAIbHOCTH, IIUPOKOW (yHIAMEHTATbHON MOATOTOBKM B COBPEMEHHBIX HAampaBiICHUIX
MEINKO-OMOIOTUIECKON HAYKH.

3aoauu:

1. VYrnybnenHoe m3ydyeHue (QpyHIaMEHTAIBHBIX MPEICTABICHUNA O CYHIHOCTH OMOXMMHUYECKHUX
MIPOLIECCOB, MPOUCXOIAIIUX B OPraHU3MeE Ha MOJIEKYJIIPHOM U KJIIETOYHOM YPOBHSIX.

2. OBnageHue HaBBIKAMU JIA0OPATOPHBIX METOJNOB MCCIIEOBAHUS C  HCIIOJIB30BaHHEM
Pa3IUYHBIX SKCIIEPUMEHTAIBHBIX MOJEIEH U COBPEMEHHOTO 000pyJ0BaHUs.

2. MecTto aucuuminnsl B ctpykrype OIIOIIT

Hucnunnuna «buoxumusi»y BXoauT B pasznen brmok 1 «/lucuummnst (Mmomymm)» OITOII,
OTHOCHUTCS K BapUATHBHOW YacTH, pasgen — ooOssarenbHbie auciuminasl (B1.B.OJI1.)
MOArOTOBKA  acCMUpPaHTOB 1Mo HampaBiieHuto «06.06.01. buonornueckue Hayku», 1O
HarnpaBJIeHHOCTH (Mpopmto) — «bruoxumus».

TpebGoBanus K IpeABAPUTEIBHON MTOATOTOBKE:

JuctumumHa Oa3upyeTcss Ha 3HAHUAX, YMEHUSX UM KOMIETCHIHSX, MOTyYEeHHBIX
oOydJaromuMcss B BBICIIEM Y4eOHOM 3aBEJCHWM B COOTBETCTBHM ¢  (enepaibHBIMU
rOCy/IapCTBEHHBIMU O0pPa30BaTEIbHBIMUA CTAHJAPTAMHU BBICIIETO OOpa30BaHUs IO MPOTpPaMMaM
MarucTpaTryphbl WIH CIIEHUAIUTETA.

N3ydyenne MUCHUIUIMHBI HANIPABIEHO HA MOJATOTOBKY K CIade KaHAUJATCKOTO 3K3aMeHa
no pucruiuiiae «bruoxumus».

3HaHHUS W HABBIKW, TMOJYYCHHBIE ACMHUpPAHTAMHU TP W3YYCHUU MAHHOW JIUCIUILINHBI,
HEOOXOOUMBl TMpU  TOATOTOBKE M  HANUCAaHUM  HAYYHO-HCCIIEOBATENbCKONM  paboTh
(muccepranun) no cneruanbHocT «03.01.04 — buoxumus».

3. TpeOoBanus K pe3yJibTaTaM 0CBOEHHSI Y4eOHON TUCUUIIMHBI
(koMmeTeHIIUM 00yUaOUIerocs, popMuUpyemMbie B pe3yJabTaTe 0CBOCHHUS AUCIHUNIHHBI)

ITponecc u3ydyeHns IUCHMILIMHBI HAIIPaBJIeH Ha (POPMHUPOBAHUE IEMEHTOB CIIEIYIOIINX
komrnereHmii B cootBeTcTBUU ¢ @I'OC no nannomy Hanpasienuto: YK-1; YK-2; VK-3; OIIK-
1; TIK-1; TIK-2; TIK-3.

TpeboBaHust K pe3yabTaTaM OCBOGHHS y4yeOHOM JHUCHUIUIMHBI B KOHTEKCTE
(opMHpYyEMBIX KOMIIETCHIIUI IIPUBEAEHBI B TaOIHIIE.



TpeOoBanus K pe3yJbTaTaM 0CBOEHHSI Y4eOHON TUCUUIIMHBI

Ne B pe3ynbrare 0cBO€HHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl 00YJaIOIIUECs JOIKHBI
Nunexc | ConepxaHue KOMIETCHIIUU
n/n 3HATDH YMETb BJIAJIETH

1. YK-1 | CnocoGHOCTH K METO/bI KPUTHUECKOTO - QaHAJIU3UPOBATH - HaBBIKaMU aHaJIU3a
KPUTUYECKOMY aHAIIU3Y U aHaJn3a ¥ OLICHKU JIbTEPHATUBHBIC BAPUAHTHI METOA0JIOTHYECKUX MPOOIIEM,
OLICHKE COBPEMEHHBIX COBPEMEHHBIX HayYHBIX pEIICHHS UCCIIEIOBATEIbCKUX | BOSHHUKAIOIIUX MPU PELICHUN
HaY4HBIX JOCTHKEHHH, JOCTH>KEHUH, METO/IbI U MPaKTHUYECKUX 3a]a4; UCCIIEI0BATENbCKUX U
TeHEPUPOBAHUIO HOBBIX HJIEH | T€HEPUPOBAHUS HOBBIX HJCH - YMETh pelIaTh MPAKTUYECKHX 337134, B T.4. B
IPU pPEeLICHUN IPU pEeLIeHUN UCCIIEI0BATEIbCKUE U MEXJUCLUIIMHAPHBIX 00JIaCTsIX;
UCCJIEIOBATEIbCKUX U UCCIIEIOBATEIBCKUX U NpaKTUYECKHE 3aJauH, - HaBBIKAMU KPUTUYECKOTO
IPaKTUYECKUX 3a/1a4, B TOM IPaKTUYECKUX 3a/1a4, B TOM TFeHEPUPOBATH HOBBIE UICH. aHaJIN3a U OLIEHKH COBPEMEHHBIX
YHCIIe B YHCIIe B MEXIUCIUITIIMHAPHBIX HAYYHBIX JOCTHKEHUH
MEK M CIUIUTMHAPHBIX o0nacTsx.
001acTsIX.

2 VYK-2 | CnocoGHOCT POEKTUPOBATh | - METO/Ibl HAYYHO- - HCIIOJIb30BaTh IOJOXEHUS U | - HAaBbIKAaMU aHaJIN3a OCHOBHBIX
U OCYILECTBIATh MCCJIEIOBATEIBCKOM KaTeropuu QGuiIocopuu HAYKH | MUPOBO33PEHUYECKUX U
KOMILJICKCHBIE MCCIIEIOBAHUS, | AEATEIBHOCTH; JUId aHalu3a M OLICHUBAHMS | METOJOJOIMUECKUX MPOOIeM,
B TOM YHCJIE - OCHOBHBIE KOHLICIIIH pa3nuyHbIX (HAKTOB U SBJICHUU. | B.T.4. MEKIUCIUIUTMHAPHOTO
MEXIUCLUIUIMHAPHBIE, Ha COBpeMEHHOM (unocopun XapakTepa, BOZHUKAIOUINX B
OCHOBE 1IEJIOCTHOT'O HayKH, OCHOBHBIE CTaIU1 HayKe Ha COBPEMEHHOM 3Talle €€
CHCTEMHOI'0 Hay4HOTO 9BOJIIOLIUM HAayKH, QYHKIIUU U pa3BUTHS,
MHUPOBO33PEHUS C OCHOBAHHUS HAYYHOI KapTHHBI - TEXHOJIOTUSIMH TIJIAHUPOBAHUS B
WCIIOJIb30BAaHUEM 3HAHUU B MHpA. npodeCcCuoHAITBHON
00J1aCTH UCTOPUH U JeSTeIbHOCTH B chepe HaAyUHBIX
bunocodun HaAyKH. MCCIICIOBAHMIA.

3 VYK-3 | ['0TOBHOCTH y4acTBOBAaTh B -0COOCHHOCTH NPECTABICHUS | -CIIEI0BaTh HOpMaM, - TEXHOJIOTUSIMH OLICHKH

paboTe pOCCUICKHX U
MEXKIYHAPOIHBIX
UCCIIEIOBATEIhCKIX
KOJUIEKTUBOB IO PEIICHUIO
HAYYHBIX U HAYYHO-

pe3yJIbTaTOB HAYYHOM
JCATCIIBHOCTU B yCTHOﬁ u
NMMCbMEHHOU (popMme Tipu
paboTe B pOCCHIICKUX U
MEXTYHapOJIHBIX

IPUHATHIM B HAYYHOM
oO01ieHuy npu padbote B
POCCHUICKHX U
MEKTYHAPOIHBIX
VICCIIE/IOBATEIhCKUX

PEe3yIbTATOB KOJUIEKTUBHOM
ACATCIIBHOCTH I10 pemeHmo
Hay4HBIX U HAyYHO-
06pa30BaTeJII>HBIX 3aJa4, B TOM
Yyucse Benyniencs Ha




00pa3zoBaTeNbHBIX 3371249

HCCICI0BATCIbCKHUX
KOJITICKTHUBAax.

KOJUIEKTUBAX C IEIBI0
pELIEeHNs HayYHBIX U HAy4YHO-
00pa3zoBaTeNbHBIX 337124

MHOCTPAHHOM SI3BIKE;
- Pa3TMYHBIMU THITAMU
KOMMYHUKAIWNA pH
OCYILECTBICHUH PaOOTHI B
POCCHUHCKHX U MEKTyHAPOIHBIX
KOJUIEKTHBAX TI0 PEIICHUIO
HAy4YHBIX U HAYYHO-
00pa3oBaTeNbHBIX 33]1a4.

OIIK-1 | CnocoGHOCTh -IIPUHIIMITBI AaHATN3a U -COCTaBJIATH IJIaH PabOTHI 1O -HaBBIKaMU PabOTHI C
CaMOCTOSITENTEHO 0000111eHUS pe3yThTaTOB 3a/IaHHON TeMe; ANEKTPOHHBIMU TEKCTaMH,
OCYIIECTBIISITH HAYYHO- HCCJIEIOBAaHHM, COBPEMEHHbIE | -MIPOBOJIUTH MH(GOPMAIIMOHHBIN | TaOIUIIaMU U NTPE3EHTALUSIMU;
HCCICAO0BATCIILCKYHO METOAbI UCCIICAOBAHUA U IIOUCK; -HaBbIKaMU paGOTbI C
JEeSITeNIbHOCTD B CTaTHUCTUYECKOI 00paboTKH -HMCII0JIb30BaTh COBPEMEHHBIE | IpOrpaMMaMH CTaTUCTHYECKON
COOTBGTCTBYIOIHGﬁ JAaHHBIX; OCHOBHBIC UCTOYHUKHU | MCTOABI pCIICHUSA 06pa6OTKI/I JaHHbIX U
po¢eCCHOHAIBHON 00JIaCTH | HAYYHOU MH(POPMALINH U MOCTAaBJICHHBIX 33]1a4; MH(POPMAITMOHHOTO TTOMCKA.

C UCIIOJIB30BaHUEM Tp€6OBaHI/I§I K IpCACTABJICHUIO -IpOBOAUTH CTaTUCTUYCCKUU
COBPEMEHHBIX METOJIOB MH(GOPMaLIMOHHBIX aHaJIU3 JTaHHBIX C
HUCCIICO0BAaHUA U MaTCpHraJIoB. MMPUMCHCHUCM
nH(pOpMaIMOHHO- nH(pOpPMaAITMOHHBIX
KOMMYHUKAIITUOHHBIX TEXHOJIOTHH.
TEXHOJIOTHI
[IK-1 | 'oTOBHOCTH K OpraHU3aliU U | -COBPEMEHHOE COCTOSTHUE -CaMOCTOSTEIBbHO IUIAHUPOBATh | ~METOJOJIOTUEN INIAHUPOBAHUS U

IIPOBEICHUIO Ha
COBPEMECHHOM YPOBHE
HAYYHBIX UCCIICIOBAHHI B
001acTy OMOXUMHHU

poOJIEMBI HCCIIEIOBAHUS;
-COBPEMEHHBIE METOIbI
pelIeHUs HayYyHBIX 3a7a4 B
00J1acTH OMOXMMUU, B TOM
YHCIIe C UCTIOIb30BaHHEM
MEXKTACIUTITTHAPHBIX
MOJIXO/IOB;

- COBpEMEHHbIE METO/IbI cOopa
1 00paboTKu nH(pOpPMAIUHU B
M3y4aeMOM U CMEKHBIX

HCCIIENOBAHUSA B 001acTH
O6uoxumuu, HOpMyIHpPOBATDH
1eTIb 1 33/1a41;

-HaXOJUTh COBPEMEHHBIE
METOINYECKHIE OIXOIBI JUIS
pelIeH s TOCTaBICHHBIX
3aj1ad;

-pa3pabarbIBaTh HOBBIE
METO]IbI MCCIIEIOBAHMS.

MPOBEJICHUS HAYIHBIX
HCCIEI0BAHUN B 001aCTH
OMOXMMHH, C IICITBIO ITOTyUCHUS
HOBBIX HAYYHBIX JIAHHBIX,
UMeIouUX (QyHIaMEeHTAIbHOE U
MPUKJIAIHOE 3HAUCHUE.




o0nacTsx;
- METOAbI OLICHKHN KAa4Y€CTBaA
MOJTYYCHHBIX PE3yJIbTaTOB.

[IK-2 | I'oToBHOCTH K -IpaBuJia MOATOTOBKU -0()OPMHTDH B COOTBETCTBHE C -HaBbIKAMH YCTHOM Mpe3eHTaluu
CaMOCTOSITEIbBHOMY HAyYHBIX MyOJIUKaIHi 1 CYIIECTBYIOIIUMHU HAy4YHOTO JIOKJIa/ia (Ha pycCKOM
o(opMIICHHIO PEe3yIbTATOB IIpE3EHTALNT; TpeOOBaHUSMH HAYYHYIO Y MTHOCTPAHHOM SI3BIKE);
HAyYHOU JESTENIbHOCTH B -TpeboBaHus myOIUKaIUIO B -HaBBIKAMHU IPE/ICTABICHUS
cBOEH MpodecCuOHATBHOM rOCYJapCTBEHHBIX CTAHJAPTOB | OTEYECTBEHHBIN U 3apyOeKHbIM | HAYUYHBIX MaTEPUAIOB B BUJIE
obnactu K 0(DOPMIICHHIO OTYETOB O JKypHAIT; Hay4HBIX MyOIHKAIIHH;

HUP u npyroi nHayuynon -IIPEACTaBUTh HAYYHBIE -HaBBIKAMU I1IOJATOTOBKH
JOKYMEHTAIUH 110 pe3yNbTaThl B BUJIE AOKIIAA; OTYETHON HayYHOU
pe3ysbTaTaM UCCIEAOBAHUM. -COCTaBUTh OTYET 10 JOKYMEHTAIMH 10 pe3yIbTaTaM
pe3yJibTaTaM HUCCIICIOBAaHUI B | UCCIIEIOBAaHUM B CBOEH
cBOEH MpodecCHOHATBHOM npogeccuOHaTbHON 00JIaCTH.
00JacTi B COOTBETCTBUU
roCyJapCTBEHHBIMH
CTaHJapTaMH.
[IK-3 | I'oTroBHOCTH K -OCHOBHBIC TIyTH U MPUHIUIIBI | -BHEJIPSITH HOBBIE METO/IbI -HaBBIKAMH TTPUMECHCHHUSI

MPAKTHYECKOMY
HCIOJIb30BAHUIO TIOJTYYEHHBIX
HAy4YHBIX Pe3yIbTaTOB

anpoOanuy U BHEAPEHUS
pE3yAbTaTOB HAYYHBIX
HCCIENOBAaHUN B
MPAKTUYECKYIO ACSITEEHOCTD.

HCCJICTOBAHUS B
HCCIIEIOBATENIBCKHUI TTPOLIECC;
-MICTI0JIb30BaTh HOBEIC
Hay4YHbIE JTaHHBIC B
HICCIIEN0BATEILCKON U
MPENOAABATEIbCKON
JIeSITENLHOCTH.

MOJTYYEHHBIX HAYYHBIX
pe3yIbTaTOB B
HUCCIIE0BATENbCKON U
MPEINOJaBaTENbCKOU
JIESITEITLHOCTH.




4. CTpyKTypa H conep:KaHHe JUCIHUIITHHbI
4.1. O0beM TMCUMILTHHBI M BU/IbI Y4eOHOH padoThl

Tpyno€MKoCcTh yueOHON Harpy3ku oOydaromierocs Ipyu OCBOCHUU AAHHOW JUCHUIUIMHBI
cocrapiseT 11 3aueTHbIX eaunull (396 4acoB) U pactpeaensieTCs CIeayIONUM 00pa3oM:

Bua yueoHoii padoThl Obnem
y P yackl / 3.e.
KonTakTHas pa6oTa c npenoaaBareJieM (Bcero) 126 /3,5
B mom uucne:
Jlexrun (JIek) 36/1
[Mpaktuyeckue 3ausatus (I1p) 7212
[TpoMeKyTOUHBIH KOHTPOJIb (3a4€ThI) 18/0,5
BHeayautopHas camocrositejibHas padora (CP) 234/6,5
Hrorosnlii kKoHTpoJIb (KJ) 36/1
[ToaroroBka k crave u caada KaHIUAaTCKOTO 36/1
JK3aMeHa
OO01mast TPYA0EMKOCTH 396/ 11
4.2. Coaep:xxaHue TUCHHILINHBI
Ne
w/ Ha3Banmue pa3iena Coaep:xanue pazaesia
1. Ucrtopus pazsutus Bo3HHKHOBEHUE U pa3BUTHE MPEACTABICHUN O XUMUYECKUX
OMOXUMUH OCHOBaX >KU3HEesATeNbHOCTH. HoOeneBckue mpemMun mno
onoxumun. COBpEeMEHHOE COCTOSTHUE HAyKU OMOXUMUH.
2. Metonst uccnenoBanuss ~ MeToabl Kiaccuueckoit Onoxumuu. COBpeMEHHBIE METO/IbI
OMOXMMHYECKOT0 aHAJIN3A.
MeTo/1b1 BEIICTICHUS] M OYUCTKU OMOJIOTHYECKUX MOJIEKYJ, B
TOM YHCIie OSIKOB ¥ HYKJICMHOBBIX KHCJIOT.
Xpomarorpadus. dnexrpodopes. CriekrpodhoToMeTpHs.
Mertoap! (hpakIIMOHHUPOBAHUS OMOJOTHYECKOTO MaTepHalia.
LerpudyrupoBanue. DieMeHTapHBII aHATN3 B OMOXIMHUH.
DH3UMOJIOTHYECKUE METO/IBI.
3. Ctpoenue, CBOICTBa U CrpoeHue, cBOWCTBA U KIaccu(PUKAINS aMHHOKHCIIOT.
byHKIIMHA OEITKOB Meroapl 0OHApYKEHHS ¥ aHAIM3a aMUHOKHUCIIOT. [lenTuaHas

cBs3b. CTpoeHue 1 cBoiicTBa nenTuAoB. buonornuecku
Ba)KHBIE TIENTH/IBI.

Knaccudukanus u mpeacTaBUTeNd BaXXHEHIIINX KI1aCCOB
OenkoB. buonornueckue GpyHKuu OEITKOB B KJIETKE.
CTpyKTypHasi OpraHu3alys MOJIEKYJIbI OeKa: IepBUYHAS,
BTOpUYHAS, TPETUYUHAS U YETBEPTUYHAS CTPYKTYPHI.
JlomenHas cTpyktypa 6enkoB. Kondopmannonnas
nabuinbHOCTh OenkoB. JleHaTypanus 6eiakoB. DonauHr
OEIKOB U poJIb MANepoHOB. boe3Hu, cBsi3aHHBIC C
HapymeHueM oauara 6eaKoB. MeToapl n3y4eHus
CTPYKTYPBI OCIIKOB.
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OYHKIIMOHUPOBAHUS OCIKOB. AKTUBHBIN IIEHTpP OeKa 1
M30MPaTEeTFHOCTD €r0 CBSA3BIBAHUS C JIUTraHaoM. CpoaCcTBO
aKTUBHOTO IIEHTPA K JIMTAHAY U CIIOCOOBI €r0 OLICHKHU.
DUBHNKO-XUMHUUYECKUE CBOMCTBA OEIIKOB U METOIBI UX
BBIJICJICHNS], OYUCTKH U aHAJIU3A.

4, OH3UMOJIOTUSI

OcobeHHoCTH CTpOeHus, Kilaccu(uKanus, HOMEHKIATypa u
Oounosornyueckas poib GepMeHTOB. BuTaMuHbI, UX
knaccudukanus. buonornueckas poiab BATAMHHOB.
KupopactBopumeie Butamunbl A, D, E, K, ocobernnoctu nx
CTPOCHHS ¥ MOJICKYJISIPHBIE MEXaHU3MBI ICHCTBUS.
BognopactBopumble BUTaMUHBI, OCHOBHBIE TIPEACTaBUTEH,
ux Ouosiornyeckasi posib. HHKOTHHOBAsI KUCIIOTA U €€ aMH /T
Kak cTpykTypHas ocHoBa kKodepmenTtoB HAJ[ u HAJ1®. Posnb
METaJUIOB M (PYHKIIMOHUPOBaHHUE (PEPMEHTOB.

Teopus pepmenTaTHBHOTO KaTaian3a. MyabTHUCYOCTpaTHBIC
peakiuu. Kunetrnka ¢epMeHTaTUBHBIX peakiuid. Perymsims
AKTUBHOCTH (PEPMEHTOB: IEUCTBHUE HHTHOUTOPOB H
aKTHUBATOPOB.

5. OOMeH O€eNIKOB U
AMUHOKUCIIOT

TkaneBoit 0OMEH aMUHOKHUCIIOT. TpaHCIIOPT aMHHOKHUCIIOT B
KJIETKU. bruosorudeckast pojb aMUHOKUCIIOT B KJIETKE.
Peakiys cMHTE3a aMMHOKHCIIOT — BOCCTAHOBUTEIBHOE
aMUHUPOBaHUE ¥ TpaHCAMUHUpOBaHMe. Peakius pacmaga
aMMHOKUCIIOT. OKHCIUTEIbHOE U HEOKHCIUTEIBHOE
Je3aMUHUPOBAHNE aMHUHOKUCIOT. Henpsimoe
Ne3aMHUHUPOBAHNE aMHUHOKHUCIIOT. bromornueckas poib u
BaKHEHIIINE peaKkIuy TPAaHCAMHUHHPOBAHUS B KIIETKE.
Karabonn3m 6e3a30TUCTBIX OCTATKOB aMHHOKHCIOT.
Peakunn nexapOoKCcUIMpOBAaHUS aMUHOKHCIIOT. broreHHbie
aMuHbl. MHaKTHBaNMs OMOreHHBIX aMHHOB. OOMeEH
CepocoepKalIiX aMUHOKUCIIOT. MeTaboan3m
(dhennnananuHa ¥ TUpo3rHa. OOMEH aMMHaKa.

6.  HykienmHOBBIC KUCIOTHI
1 6uocuHTe3 Oenka
(MaTpHUYHBIE TIPOIECCHI)

CrpykTypa HyKjIenHOBbIX KHCIOT. Hykieotunpl. AT® u
MaKpodpruyeckue cBsizu. buosornueckas poiab HyKICOTHIOB
Y HYKJIEMHOBBIX KMCIIOT. MOJIEKyIsIpHbIE MEXaHU3MBI
pEIUITMKALMM U IPUHIUIIBI BO3HUKHOBEHUS MYyTaIUH.
Cucrema aHTUMYTareHHOU 3aUThL. POCTOBEBIE (haKTOPHI.
buocuntes 6enka. Tpanckpumims, MOJEKYISIPHBIC
MEXaHU3MBI nporiecca. Perynsius TpaHCKpUIIUU.
[Tpoueccunr n-PHK. MonexkynsipHbie MEXaHU3MBbI
aKTUBAIMU aMUHOKUCIOT. [Iporecc Tpancasuum.
[ToctTpancnauronHas MoauuKalys TOJIUIENTHIHOMN LETH.
WMHrubéuTopsl MaTpUYHBIX OMOCHHTE30B.

Perynanus skcripeccuu reHoB. Perynsius TpaHCKpUIILUK.
[TocTpaHCKpUNIIMOHHAS PETYIISIIU.

Opranuzanys reHoma 4esioBeka. MexaHu3Mbl T€HETHYECKON
W3MEHYUBOCTH.

7. CrpykrypHas
OpraHu3zanus u

OcCO0EHHOCTH XMMHUYECKOTO COCTaBA OUOIOrMYECKUX
MeMOpaH. MoJIelTbHBIC CHCTEMBI KJIETOUYHBIX MeMOpaH. Poib

(byHKIIMOHMPOBAHUE MeMOpaH B MeTaboJIM3Me U uX pasHooOpasue. benku
KJICTOYHBIX MEMOpaH MeMOpaH.
8. Ounepreruyecknii oOMeH  buonornyeckoe okucienue. BeicokosHEpreTnueckue
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docdarbl. OKUCIUTETHLHO-BOCCTAHOBUTENIBHBIE PEAKIINU.
OKHUCIUTENEHO-BOCCTAHOBUTEIBHBIN MOTCHIIHAT.
[TepBuunbie akenTopsl Bogopoaa. Llens nepenoca
anekTpoHoB oT HAJI-H u ®AJI-H2 Ha xucnopon.
OxucnurensHoe dochopunupoBanue AJ1dD. Tpancropt
Al1® u ATO yepe3 memOpanbl MUTOXOHIpUH. Pa3obmenue
neixanust u pochopunrpoBanus. OOpa3oBaHHE TOKCHUESCKUX
(dbopM KHCITIOpOoIa B LIEMH NTEPEHOCA HIEKTPOHOB.
AHTHOKCUIAHTHAsI CUCTEMA KIIETOK.

[y TpukapOOHOBBIX KUCIOT: OCHOBHBIE PEaKIIUH,
OMOJIOTHYECKAs POJIb, PETYJISIINSI, HHTHOUTOPHI.

9.

OOMeH yrieBo10B

Crtpykrypa, knaccupuKkamus, U30Mepust U OMOJIOTHIECKast
poJib yraeBo10B. BaxkHelie MoHOCaxapHabl, JUCaxapu bl
Y TIOJIUCAXAPUIBIL.

OcHoBHbIE MeTa0OINYECKUE TYyTH MPEBPAIICHUS YTIEBOIOB.
[lepeBapuBanue yriieBoJI0B B XKEIyTOYHO-KUIIIEYHOM TPAKTE.
Hapymenue nepeBapruBaHus U BCaChIBaHUs YIJIEBOOB.
MexaHu3MBbl TPAHCMEMOPAHHOTO TIEPEHOCA TIIFOKO3BI U
JOPYTUX MOHOCaxXapHua0B B KJIETKU. MeTabonu3m
MOHOCAXapHuJ0B U ero HapyiieHus. OOMEH IIMKOreHa.
I'mrokoHeorenes u ero 6uosoruyeckas poib. Perymsmus
[JIMKOJIM3a U TJIFOKOHEOTEHE3a B MEUEHH.

10.

OOMEH TUIAIO0B.

Knaccudukanus mummumnos, ux OU0I0rudecKas poib.
[Tpocteie u cnoxubie TUNUAbL. CTpoeHue U Kiraccudukarms
dbodbonmunuaoB u chuUHTOTUNUAOB. [ THKOIUITHIBL.
Crepoupl, UX CTPOCHUE M OMOJIOTUYECKAS POJIb.
OcHoBHBIE MeTabOIMYECKUE MTyTH JIUMHA0B. OCOOCHHOCTH
MepeBaprBaHUs U BCACBIBAHUS TUTTUIOB B XKEIyI0YHO-
KHUIIIEYHOM TpaKTe. POJIb KETYHBIX KUCTIOT.
Murnennoo6pa3oBanue. Hapyienus nepeBapuBaHus U
BCACBIBaHHS JUIMUIOB B KHIIICUHUKE.

TxaneBoit 0OMeH TUNUA0B. beTa-okucaeHne KUPHBIX
kucioT. CHHTE3 BBICIINUX KUPHBIX KUCIOT. Kiterounsie
MEXaHHU3MBI PETYIISALUN CHHTE3a M OKUCIICHHSI BBICIITHX
KUPHBIX KUCIIOT. DWKO3aHOUBI — KJIacCU(DUKAITUS, CHHTE3,
Ouosiorndeckas posb. MTHrHOUTOpBI CHHTE3a DIKO3aHOHIOB.
[TepexncHOE OKHCIIEHNE JTUTTUIOB B €T0 POJIh B
noBpeXAeHUH KieToK. CuHTe3 U KaTtabonm3m docdo- u
chunrommnuaoB). OOMEH XOJIeCTEepUHA: CHHTE3
XOJIECTEpUHA, MEXaHU3MBbI PETYIISIIINA BHYTPUKIETOUHOTO
coJiepkaHus XoJiecTepruHa. buonorudeckas poib
xonectepuHa. [IyTu BeIBeIeHUS XOJIeCTeprHA U3 OPraHUu3Ma.
CUHTE3 JKEMYHBIX KHCIIOT.

11.

OOMEH HYKJICOTHIOB.

CunTe3 1 KaTaboJIn3M MyPHUHOBBIX HYKJIEOTH]IOB.
Hapymenne oOMeHa myprHOBBIX HYKJICOTHA0B. CUHTE3 U
KaTa6OJII/13M MUPUMHUIHUHOBBIX HYKJIICOTUIOB. HapymeHHe
oOMeHa MUPUMHUIUHOBBIX HYKJI€oTHI0B. CHHTE3
JI€30KCUPHUOOHYKICOTHIOB.
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12.

['opmonanbHas
perymsius ooMeHa
BCILIECTB

I'opmoHbI, onpenenenue, nX (GU3HOIOTHIECKOE 3HAUCHHUE.
CrpykTypa ropMOHOB. MeXaHN3Mbl AEUCTBUSI TOPMOHOB.
Penientopsl ropMoHaIbHOM peryasanuu. Monaekymsl -

IIOCPEIHUKU JACUCTBUS TOPMOHOB Ha KJIETOUHOM YpPOBHE.
CrepouiHbie TOPMOHBI.

I'opMonbI runIOTaNaMyca 1 runopusza

["'opMOHBI OKETYTOUHOMN KETE3bI

["'opMOHONIOJOOHBIE MOJIEKYJIbI, TUTOKHUHBIL.

4.3. Pa3zgennl IMCUUILIMHBI M BUABI 3AHATHIA

I‘Di Ha3Banmue pasgesa IuCHUIIHHBI Jlek IIp Cp E:cezg
1 HcTopust pa3BuTHs OMOXMMHUHN 6 6
2 Crtpoenue, CBOMCTBA U HYHKIIUH OCITKOB 4 6 24 34
3 DH3UMOJIOTHUS 4 8 24 36
4 OO6MeH 0eKOB U aMUHOKHUCIIOT 4 8 24 36
5 HyxnenHoBbIe KUCTOTH U OMOCUHTE3 4 8 24 36
OernKka (MaTpUYHbIE TPOIECCH)
6 CTpyKTypHasi OpraHu3anus u 4 6 24 34
(YHKIIMOHUPOBAHUE KJIETOYHBIX MEMOpaH.
7 DHepreTUIecKuii 0OMeH 4 6 24 34
8 OOMeH yrieBoioB 2 6 18 26
9 OOMEH TUITUIOB 4 6 18 28
10 | OOMeH HyKJIeOTH OB 2 6 18 26
11 | Mukpo31€eMEHTHI B )KUBBIX CHCTEMAX 2 6 12 20
12 | 'opmoHanbHas peryisius ooMeHa 2 6 18 26
BEIIICCTB
HToro nmo Bugam 3aHATHH 36 72 234 342
[IpoMexyTOUHBIN KOHTPOJIb (3a4€ETHI) 18
IToxroroBka K ciade ¥ ciada KaHIMIATCKOTO SK3aMeHa 36
BCEI'O 1O MOJVYJIIO: 396
4.4, Jlekuuu
Ne n/m Ha3BaHue TeM JeKuui Obnem B
yacax
1 benku — BakHele 6MoI0OrHIecKue MakpoMoJieKyisl. CTpoeHue. 4
' DyHKIHH.
2 DH3UMOJIOTHUS 4
3. OOGMeH aMHHOKHUCIIOT U OEJIKOB 4
4 HyxenHoBEBIE KUCIOTHI, Tiepeada HHGOPMaIMK B OHOIOTHIECKIX 4
' crucremMax. MaTpu4HbI€ MPOLIECCHI
5. Knerounbsie MeMOpaHbI 1 OpraHesuIbl 4
6. DHepreTHdeckuii 0oMeH 4
7. OGMeH YIIIeBOI0B 2
8. OOGMeH JHUITHI0B 4
9. O6MeH HyKJIEOTHIOB 2




10. MHUKpO3IIEeMEHTBI 2
11. I'opMoHanbHas perymsnus 2
BCEI'O: 36
45. IIpakTH4ecKHe 3aHATHSA
Ne ni/m Ha3sBaHue TeM NPAKTHYECKUX 3aHATHH Odnem b
yacax
1 benku — BakHelne 6noornueckiue MaKkpomosiekyinbl. CTpoeHue. 6
' DyHKIHH.
2 DH3UMOJIOTHUS 8
3. OGMEH aMUHOKHUCIIOT U OEJIKOB 8
n HyxnenHnoBbIe KUCTOTHI, iepenada HHGOPMAIMH B OMOJIOTHYECKIX 8
cucTemMax. MaTpu4HbIE MPOIIECCH
S. Knerounbsie MeMOpaHbI U OpraHesuIbl 6
6. OHepreTuyeckuii oOMeH 6
7. OGMeH yIIeBOJIOB 6
8. OOMEH TUITUIOB 6
9. O6MeH HyKJIEOTHIOB 6
10. MHUKpPO3IEeMEHTHI 6
11. I"opMOHaNbHAs PErysIus 6
BCEI'O: 72
4.6. CamocrosTejbHas padoTa
Buabi camocTosiTeJIbHOM PadoThI Obnem B
yacax
[ToaroroBka K MpakKTUYECKUM 3aHATUIM 066
PaGora c nmureparypoit 60
[ToaroroBka k 3aueram 72
Jlpyrue BUIbI CAMOCTOSITENIEHONU PabOTHI 36
BCET'O 234
4.7.  KoHTpoJb 0CBOCHHS JUCHUNIHHBI
Buabi koHTpOJIs Obnem B
yacax
IIpoMe:KyTOUYHBII KOHTPOJIb: 18
Cnaua 3aueToB 18
HToroBplii KOHTPOJIb: 36
[ToaroroBka K caue KaHIUJATCKOTO dK3aMEeHa 30
Crava kKaHIMJATCKOTO dK3aMEHa 6
BCET'O 54
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4.7.1. Cucrema n (popMbI KOHTPOJISI

Texymui KOHTPOJIb YCIIEBAEMOCTH M BBIMIOJIHEHUS HAay4YHO-UCCIIEI0BATENbCKOM PabOTHI
IIOCTOSIHHO OCYILECTBIIICT HAYYHbIN PYKOBOJUTEIb aCIIUPAHTA.

[Io mepe ocBoeHHs MporpamMMmbl AUCHUILIUHBI «BHOXUMUS» acCUpaHT IOJDKEH CHATh
3 3agera, mocie 4ero MoJiydaeT JOMYCK K cAade KaHAWAATCKOrO JK3aMeHa [0 TUCIUIUINHE
«buoxumus».

3a4yeTsl 10 OCBOSHHBIM pasaciiaM JUCHUIIIIMHBI BXOAAT B COACPIKAHHUC HpOMe)KYTO‘-IHOI\/'I
arrectaruu 1o uroram I, IV u V cemecTtpoB, GUKCHPYIOTCS B 3a4€THON KHIDKKE aCIIUPAHTA.

3ayer MPOBOAMUTCS MyTEM COOECeIOBaHUS IO TEMAaTHUKE pa3iesioB IMporpammsl (1o
oTpezieIeHHOMY MIepEeYHIO BOIIPOCOB).

Bpewms nposenenus Conepxxanue Ornenka
3auer 1. Il cemecTp Tewmsr 1 - 8. 3a4yeT/He3ayeT
3auer 2. IV cemectp Temsr 9 — 18. 3a4eT/He3a4eT
3auer 3. V cemectp Pa3nen nporpammsl, 3aueT/He3auer,;

COOTBETCTBYIOILUN TEME AOITyCK K
JECCEpTAIHH. KaHIUAATCKOMY
JK3aMEHY
Kangunarckuit V cemectp IIporpaMMa-MUHUMYM. A THOAITBHAS
JK3aMEH JlononaurenbHas cucTema
IIporpaMMa.

@DOHJ OLIEHOYHBIX CPEICTB:

Bomnpocs! k 3auery 1:

Beaxn. Crpoenue, knaccudukanus ¥ (QU3MKO-XMMHUYECKHE CBOWCTBA MPOTEHHOBBIX
aMUHOKHUCJIOT. DU3UKO-XMMHUYECKHE CBOICTBAa M Ouonoruueckue (QyHKUUU OENKOB. YPOBHHU
CTPYKTYpPHOM opranu3zanuu 6enkoB. [lepBuuHas cTpykTypa Oelnka, CBs3U, ee CTaOMIM3HpYIOLIHe,
Ouostornueckas pojib. Mexanu3m o0pa3oBaHMs NMENTUIHON CBA3U. Bropuunas cTpyktypa Oenka:
o-crupanb, B-cTpykrypa. Poinb BomoponHbIX cBsizeil B ()OPMUPOBAHUM BTOPUYHOM CTPYKTYPHI.
Tpetnunast u 4yeTBepTUYHAs CTpyKTypa Oenka. IIpocTbie M cioXkHBIE OENKH, XapaKTepUCTHUKA
OTJIENbHBIX TIPEACTaBUTENCH. METONbl OmpeneaeHrus MOJICKYIIPHOM Macchl OenKoB. MeTomabl
BBIJICJICHUS] U OUYUCTKH OCJIKOB, B TOM YHCJIE OT HU3KOMOJIEKYIISIPHBIX TIPUMECEH.

®epmenThl. [lonsatue o depmentax. depMEHTH, UX CBOMCTBA KaK OWOJOTHYECKUX
Katanu3aropoB. [loHsATHE 00 aKTMBHOM M aJUIOCTEPHUYECKOM ILeHTpax (epmeHTOB. [IpocThie n
cinoxubie pepmentol. KodakTtopel, ux cTpykTypa, Kinaccupukamus u (GyHKIHH. MexaHu3M
neiictBust hepmenToB. ['mnoresa uHAyMpoBaHHOTO cooTBETCTBH (10 Konutanay). OcHOBHBIE
MOJIOKEHUsI (PEpMEHTAaTUBHOW KWHETUKH. YpaBHeHHMe Muxasnmuca-MenteH. Koncranra
Muxasnuca, rpaduueckue MeTonbl ee ompezeneHus. MexaHH3M JeHCTBHUS aKTHUBAaTOPOB H
WHTUOMTOPOB HA CKOPOCTh (PEpMEHTAaTUBHOTO KaTanu3a. IHruOUTOphl EPMEHTOB, UX THIIBI.

HyxkyienHoBble Kuca0Thl. OOIIas XapakTepUCTHKAa HYKIEHMHOBBIX Kucior. T-PHK,
CTPOCHHE, CTPYKTypHas opranu3anus, owonorumyeckas poib. JIHK, crpoenme, crpykrypHas
opranu3zaysi, 6uojoruyeckast poib.

Bomnpocsl k 3auerty 2:

buomemoOpanbl. Tpancnmopr BemecTB 4Yepe3 MeMOpaHbl. JXKuakocTHO-mMo3andHas
MoJielb CTPYKTYpbl MeMOpaH. OCHOBHbIE (DYHKUHUU MX OEIKOBBIX M JIMIHUIHBIX KOMIIOHEHTOB.
OO0mas xapakTepuCTHKa MEXaHW3MOB MACCHBHOIO M aKTUBHOTO TPAHCIOPTAa BEIISCTB 4epe3
memOpany. Coornomenue Mexny K u Na * B kinerke. @yukuuonuposanue K¥, Na * macoca,
Ouosornyeckas pob.

Buonornyeckoe oxucieHue. MUTOXOHIPHUH, CTPYKTypHash OpraHu3alusi U pojib B
nporeccax OuodHepreTukn. OCHOBHBIE KOMIIOHEHTBI JBIXATEIBHON IIeMH MHUTOXOHIPHIA.
XapaktepucTuka (EepMEHTOB JbIXaTEIbHOM Iemu MUTOXOHIpui. [lupuanH3aBUCHMEBIE
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JIETUIpOreHasbl, Ouosornyeckas poiib, crpoeane HAJTY u HAJI®®. ®naBonpoTerHbl, CTPOCHUE
DAl u ®MH. AT® — OCHOBHOW MakKpOdPr KJIETKH. YOMXMHOH M CHCTEMa ITMTOXPOMOB,
IIUTOXPOMOKCH/Ia3a, KaK TEPMHHAIBHBIN epMEHT AbIXaTenbHOM 1nernu. OCHOBHBIC TyTH CHHTE3a
AT® B kierke. DHepreTuueckuii 3QGeKT KIETOYHOTO AbIXxaHusA. Poyb cTymeH4YaToro BBIXO/AA
SHEPTUU Tpu OuonmoruueckoM okucieHuH. COBpEeMEHHbBIC IMPEJICTABICHUS O MEXaHHU3Me
mpoIriecca CONnpsiKEHHOTO OKUCITUTEIBHOTO POoCHOpUITUPOBAHHUS.

Butamuusbl. Knaccudukarus ButamMuHOB. CBsi3b BUTaMUHOB C (depMmeHTamu. Ponb
BOJIOPACTBOPUMBIX BUTAMHHOB B peryisiiun ooMmena Bemects (But. Bi1, B2, Bz, Bs(PP), Be, H,
B12), ux 6uonornyeckas poib. AHTHaHEMHUYECKUI BUTaMUH By, ero kodepMeHTHbIE (DYHKITUH.
Buramun C, cTtpoenue Owomoruueckas poiib. JKupopacTBOpuMbIE BHUTaMUHBL. Tokodepon
(Buramun E), crpoenue, Ouomoruyeckas ponb. Perunon (BuTamMuH A), CTpOCHUE,
Ouosornueckasi posnb. Butamuabel rpynnel K Ouonormyeckas poib. Butamuubel rpymmsr /[l
CTpOEHHUE ONOJIOTHYECKast POJIb.

I'opmonbl. IlonstTe o0 TrTOpMOHaxX M KJIeTKax MuIlneHsX. Kraccudukanmus wu
ouonornyeckue corcTBa ropMoHOB. CBsizb LIHC u 3HIOKpPUHHOW CHCTEMBI B PETYJISILUH
npoueccoB oomeHa BemiecTB. CHHTE3 U CEKpelys TOPMOHOB MO MPHUHIMIBI OOPaTHOMN CBSI3U.
CtpoeHue u OWONOTHYECKass pOJb WHCYIWHA, TJIFOKAroHa, aJpEHalIMHA, CTEPOHMIHBIX U
TUPEOJHBIX TOPMOHOB. BTopuunbsie nmocpemnuku: 3°5'-; AM® u 3'5S' i 'M®, ux crpoenue,
Ouonornyeckas poib. Perymsums ypoBHS HMX coaepkaHust B Kiertkax. docdommdcrepassl,
Ouosornueckas poib. JlekapcTBeHHBIE BemecTBa — HWHTHOMTOPHI (Pochoaudcrepas. HMonsl
KaJIbLIMSI KaK BHYTPUKIIETOYHBIE MOCPEIHUKHU JeHCTBHUSI rOopMOHOB. KanbmonynuH, CTpoeHuUe,
CBOMCTBa, OMOJIOTHYECKast POJIb.

Bomnpocsl k 3auery 3:
3auet npoBoaUTCS B hopMe coOeCeTOBaHUS M0 TeMEe KaHIUAATCKON JUCCEePTAIIHH.

4.7.2. Kpurepuu npoMe:KyTOUYHOI OIleHKH OCBOEHHSI TN CIIUTIIHHbI

JIst TOSTy9IeHUSI OIIEHKH «3@uem» aClPaHT T0JKEH
3HATH.
- 3a/1a4¥ COBPEMEHHON OMOXUMUH U OCHOBHBIE MMOHSTHUS CTPYKTYPHOU U
(GYHKIIMOHATLHON OpraHU3alMK BCEX YPOBHEH OpraHU3aliH KICTKH,
- HMMETh MPEJICTABICHUE O B3aUMOCBSI3U TaKUX (PYHIAMEHTAIbHBIX OMOJIOTHYECKUX
JTVCIUTUIAH KaK KJIeToYHast Onoorusi, GU3noIorus, FreHeTHKa;
- CHCTEMBI OMOXUMHUYECKOT0 MeTabonn3Ma, ONOXUMUYECKUE TICTTH U ITUKJIBL,
MPOTEKAIOIINE B )KUBBIX OPTaHU3MAaX, U PETYISIUI0 3TUX MPOIIECCOB;
- IJIaBHBIE XUMHUYECKHNE KOMIIOHEHTHI KIIETKH, IPOCTPAHCTBEHHYIO CTPYKTYPY
OHMOTIOIMMEPOB M POJIh HEKOBAIICHTHBIX B3aMMOJICHCTBHIA B OMOJIOTHYECKUX CHCTEMAX;
- METOJbI KOJIMYECTBEHHOTO aHAJIN3a MMPUPOIHBIX COSTMHECHU;
- pousib (hepMeHTOB, Kiacchl (hepMEHTATHBHBIX PEAKINH, KWHETUKY (DepMEHTAaTHBHBIX
peakuii, KopepMeHThI U TPOCTETHUECKUE TPYIIIIHI,
- TIPOIIECCHI, TPUBOAAIINE K CHHTE3Y MAKPOIPTUICCKUX COCIUHEHHIA, BCE
OMOPHEPTETHYECKHE MTPOIIECCHI - TIIHKOIIN3, OKUCIUTEIHHOE (HOCHOPUITHPOBAHKE IP.;
yMeTh:
- paboraTh Ha crieKTpooTOMETpax, ciekTpodiayopumerpax, HeHTpudyrax u Apyrom
1a00paTOpHOM 000PYIOBAHHUH, HUCTIOIB3YEMOM B OMOXUMHYECKUX UCCIEIOBAHUSIX
- aHaJIM3UPOBATH MOTYUYEHHBIC PE3YIbTAThI UCCIICTOBAHHUS.
BJIajIeTh HABBIKAMU:
- paboThl Ha CIIEKTPO(OTOMETPAX, CIIEKTPODIYOPUMETpax, LEHTpUyrax u Ipyrom
Jab0paTOpHOM 000PYIOBAaHUH, UCTIOIB3YEMOM B OMOXUMHUYECKHX UCCIIEIOBAHUSX;
- aHaju3a NOJyYEHHBIX JaHHBIX U MPOBEACHUS HEOOXOIUMBIX PACUCTOB
OMOXMMHUYECKUX MTapaMeTPOB.
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OreHka «He3auem» CTaBUTCS B clydae, €CIIM aclUpaHT UMeeT (parMeHTapHbIe 3HAHUS
[0 OJHOMY M3 3a/laHHBIX BONPOCOB U JIEMOHCTPUPYET HEIOCTATOYHBIC YMEHHUS W BIAJCHUS
IIEJIEBBIMU HaBBIKAMU.

4.7.3. UTOroBblii KOHTPOJIbL OCBOEHUS TUCUMILIUHBI

cDOpMOI‘/JI HUTOTOBOI'O KOHTPOJISI OCBOCHUA JUCHUIUIMHBI ABJIACTCA KaH,Z[I/I,Z[aTCKI/II\/'I 3K3aMCH
1Mo OMOXUMHH B COOTBETCTBHE C IIPOTPaMMOil, yTBEPKIEHHON npukazoM MunoOpHayku Poccun
ot 08.10.2007 r. Ne 274.

Bomnpocel opranuzanuu ¥ IpoBeNeHHUS KaHIUAATCKOTO 3K3aMeHa pPErIaMeHTHUPYIOTCS
JIOKAJIbHBIM IIPABOBBIM aKTOM OpraHU3alnu.

5. PecypcHoe o0ecnieueHue peajm3anuu TUCUUIIMHBI
5.1. Kagposoe o0ecnieueHue

[Tpodeccopcko-npenogaBaTeTbCKUMA COCTaB, o0ecIeuynBarOIIHI peanu3anuio
nporpamMmbl: 1.M.H. nipod. B.b. BacunweB, n.m.H. mpod. A.Jl. Jenucenko 1.6.H. mou. M.IO.
Mangensmram, K.M.H. J[.A. Tarsackuii, k.0.H. A.B. Cokoios.

5.2. MarepuajbHO-TeXHHYECKOe o0ecrieyeHmne

MynbTUMEANIHBIA KOMIUIEKC (HOYTOYK, MPOEKTOpP, dKpaH), TEIEBH30p, BUICOKaMepa,
MYJIbTUMEINIHBIE Tpe3eHTaluy, Tabiauubel. HaOopbl chaifloB MO pa3Iu4HBIM  pasaesiaMm
JVICIIATUTHHBI.

Hccnenoarenbckoe odopynosanue oraenoB PI'BHY «MIOM» obecnieunBaer o0ydeHue u
BBITIOJITHEHHE HAYYHO-HMCCIICOBATEILCKOH pPaOOThl aCIHUPAHTOB HA COBPEMEHHOM HAYYHOM H
METOJIMYECKOM YPOBHE.

Buvicokomexnonozuunoe obopyoosanue:

CO2 unkybartopsl

AMruinukaTops

AHanu3aTop pa3mepa 4acTull

buoxumuueckue aHanu3aTopbl

BubpanronHas KppoMeIbHHUIIA

['omorenunzaropsel

JIpioreneparop

JlromuHOMETp

Macc-cniekTpomMeTpsl

MoynbHBIN TIJIAHIIETHBIA PUIEP

HuskoremmiepatypHbie MOPO3UIBHUKHI

O6opynoBanue 151 ABYMEPHOTO dJeKTpodopesa
O6opynoBaHue ISt U3yYCHHS MEKMOJICKYISIPHBIX B3aMOJICHCTBUI
OO6opynoBanue IJ1s1 U3YYEHUS TTOBECHYCCKUX PEAKITUi
Ob6opynoBanue A 3IEKTpodopesa B MyIbCHPYIOIIEM JIEKTPUIECKOM I10JIe
O6opynoBanue ajs anexrpodopesa u 6i1orrunra JIHK u 6enkon
CexBeHaTOpPBI

CunTe3aTop nenTUI0B

Cucrema ajst IOTy4eHUs YIAbTPAYUCTON BOJIBI

CucreMsl refb-J0KYMEHTUPOBAHUS

Ckanupytomuii (ryopeclieHTHBII CIIEeKTPOMETP
CrnextpodoToMeTpsI

@iyopockaH
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XpomarorpapuuecKkue CUCTEeMbI
Hentpudyru u ynprpaneHrpudyru

Menkoe nabopamopnoe odopyoosanue:
pH-meTpel, BonsHBIE OaHW, MArHUTHBIE MEUIAIKH, IIEHKEPhl, AHATUTHYECKUE W

3JIEKTPOHHBIE BECHI, CYIINIbHBIE MIKa(bl, aBTOKIaBbI, OCHUIIIOTpadsl U Ap.

5.3. HudpopmanmoHHoe odecnieyeHne

VYyebHas, y4eOHO-METOAMYECKass W WHBIE OMOIMOTEYHO-WH(POPMAIMOHHBIE PECYPCHI

o0ecreynBarOT y4eOHbIM Mpolecc M TapaHTHPYIOT BO3MOXKHOCTb KadeCTBEHHOT'O OCBOCHHS
aclMpaHTOM 00pa30BaTEIbHOIN NPOrPaMMBI.

Pexomenayemas qurtepartypa:

a) ocHoBHaA:

1.
2.
3.

9.

Buoxumus: Yueonuk / pea. Cesepun E.C. — M., 2009 — 768 c.

buoxumus uenoseka, B 2 Tomax / Mappu P. U ap. — M., 2009 — 381 +414 cc.
BuosnepreTrka kiaeTku. XUMHUS MATOJIOIMYECKHX IMpoIeccoB: YueOHoe mocodue / Pen.
Cepebpos B.1O. — Tomck, 2008 — 180 c.

Kamkun A.T'., Kucenea U.C. ®usnonorus u MOJNeKyIsgpHas OMOJIOTHS MEMOpaH KJIETOK:
VYuebnuk — M., 2008 — 592 c.

Konnue A.C., CeBacthsinoB I'.A. buoxumuss u MonekyisipHas OUOJIOTHS: CIOBapb
TepMuHOB — M., 2008 — 359 c.

Mapmani, Bunbsam Jx. Knmuanueckas 6unoxumus [Teker]: nep. ¢ anrn. / B. JIx.
Mapmamn, C. K. Banrept ; pea. C. A. bepexnsik, 2015. - 408 c.

@amnep k.M., lunnac /. MonekynsipHast 6uonorus KieTku. PykoBoacTBo i Bpayeit
-M.,, 2012 - 256 c.

Kamman WM. T. Mexmonekynspable B3aumojeiictBus  [Tekct]:  dusnueckas
UHTEpIpeTanys, KOMIBIOTEPHbIE PacyeThl U MOAEIbHBIE MOTEHLUANBL: Nep. ¢ aHri. / .
I'. Kamnan ; pen. H. @. Crenanos, 2012. - 394, [5] c.

LpiranoB A.P. u ap. buoxumus. [Ipaktukym — Munck, 2007 — 150 c.

0) OonoHumenbHaA:

1.
2.
3.

4.
5

~

10.

11.

12.
13.

Konweman 4., Pém K.I'. Harnsnnas 6uoxumust: [lep. ¢ vem. — M., 2009 — 469 c.

Baynes J.W., Dominiczak M.H. Medical biochemistry — Mosby, 2009 — 653 p.
Biochemistry of Lipids, Lipoproteins and Membranes / Ed. Vance et al — Hungary, 2008
- 631 p.

Bonner, Philip L. R. Protein purification [Text] / P. L. R. Bonner, 2007. - 190 c.

Dill, Ken A. Molecular driving forces [Text]: statistical thermodynamics in biology,
chemistry, physics, and nanoscience / K. A. Dill, S. Bromberg, 2011. - 756, [5] c.

Ferrier, Denise R. Biochemistry [Text] / D. R. Ferrier, 2014. - 552 c.

Fry M. Essential Biochemistry for Medicine — Chichester, 2010 — 308 p

Grodzinsky, Alan J. Fields, forces, and flows in biological systems [Text] / A. J.
Grodzinsky, 2011. - 308 c.

Halliwell B., Gutteridge JMC Free Radicals in Biology and Medicine — Oxford, 2010 —
851 p.

Kuriyan, John. The molecules of life [Text]: physical and chemical principles / J.
Kuriyan, B. Konforti, D. Wemmer, 2013.- 1008 c.

Rosenthal M.D., Glew R.H. Medical biochemistry. Human metabolism in health and
disease — NY, 2009 — 426 p.

Williamson, Mike. How proteins work [Text] / M. Williamson, 2012. -464 c.

benku u nentuael. /Pen. Banos B.T., Jlunkua B.M. M.: Hayxka, 1995.
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14.

15.

16.

17.
18.

19.

20.

21.

22.
23.

buoxumus mosra: Yu. mocodbue. [Tox pen. Ammapuna W.I1., Crykanosa I1.J]., Emenko
C.A. CII6.: uzn-so CIIOI'Y, 1999.

I'ennuc P. buomemOpanbsl: MonekymsipHas ctpykrypa u @ynkuuu: Ilep. ¢ anri. - M.:
Mup, 1997.

HccnenoBanus B 06macTu OMOXUMUU U MOJIEKYIsIpHO# Ouonorun B Cankt-IletepOypre —
CII6., 2013 - 227 c.

Koctenko B.I'. ’)KuBas kierka rmazamu xumuka-opranuka — CII6., 2009 — 376 c.
Kosnzum Q10 (youxunon) B knuHNYecKor npaktuke /Ilox pex. I'puano JLII. — M., 2006
-120c.

Monekynsapraoe MoaenupoBanue. Teopus u npaktuka /Xeénbthe X.J1. 1 1p. — M., 2010 —
318 c.

OcHoBbl onoxumun. /Yaut A., Xegmiep @., Cmut 3. u ap.: B 3-x T.: Ilep. ¢ anrn. M.:
Mup, 1981.

ITepeBo3unkoB A.Il. Cteposnbl U UX TPAHCHIOPT B PA3BUTHUU W HBOJIOLMHU >KUBOTHBIX —
CII6., 2011.

[TnakynoB B.K. OcHoBbl 3H3uMONIOTHHU. M., 2001.

[poumma C.H., la6anoB I1.JI. T'anrnuo3uasl u cuanunasbl B (PU3UOIOTUYECKUX U
MaTOJIOTHYECKUX peakiusax opranuszma — CII6., 2014 — 207 c.

24. ladpan JI.M. u ap. Meramuiornonennsl - Onecca, 2011 —428 c.
Kypnanwi

1. buoxumwus

2. XypHan 3BOJIOIMOHHOW OMOXUMHUH ¥ (PU3HOJIOTUN

3.

MonexynsipHasi Ononorus

Humepuem-pecypcol

Kaxmoe pabodyee MecTo acmupaHTa M OpAWHATOPA OCHAIICHO KOMIIBIOTEPOM C

HEOrpaHUYeHHBIM JocTynoM B MHTepHeT. Takol mocTyn mo3BoiisieT o0pamarbes K MOCTOSTHHO
OOHOBIIIEMBIM 0a3aM JTaHHBIX, HMCIOJb3yeMbIM B oOpa3oBarenbHOU aesTenbHocTH DPI'BHY
«A3M», TakuM Kak

http://doprimer.interactiva.de

http://www.cbs.dtu.dk/services/OligoWiz

http://berry.engin.umich.edu/oligoarray/

http://www.tigr.org/software/

http://www.r-project.org

http://affymetrix.com

http://ambion.com

http://invitrogen.com

http://amershambiosciences.com

http://www.ncbi.nlm.nih.gov/Entrez

http://www.ebi.ac.uk

http://www.ncbi.nlm.nih.gov/geo

http://www.kegg.com

http://genome.jp

http://expasy.org

http://www.protocol-online.org

http://www.toulouse.inra.fr/multalin

http://pubmlst.org

http://www.mlst.net

http://www.restrictionmapper.org

http://www.fr33.net u ap.)
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http://doprimer.interactiva.de/
http://www.cbs.dtu.dk/services/OligoWiz
http://berry.engin.umich.edu/oligoarray/
http://www.tigr.org/software/
http://www.r-project.org/
http://affymetrix.com/
http://ambion.com/
http://invitrogen.com/
http://amershambiosciences.com/
http://www.ncbi.nlm.nih.gov/Entrez
http://www.ebi.ac.uk/
http://www.ncbi.nlm.nih.gov/geo
http://www.kegg.com/
http://genome.jp/
http://expasy.org/
http://www.protocol-online.org/
http://www.toulouse.inra.fr/multalin
http://pubmlst.org/
http://www.mlst.net/
http://www.restrictionmapper.org/
http://www.fr33.net/

OI'BHY «MIOM» B TedyeHHE MHOTHX JIET MMEN JOCTYN K 3JIEKTPOHHBIM pecypcam
n3narensctB Springer, Elsevier, Wiley. B Hacrosmee Bpems MHCTUTYT uMeeT OOCTym K
3JIEKTPOHHBIM pecypcaM u3zatesbcTBa Karger.
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