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1 ®OPMBbI ITPOBEJIEHUS TOCYIAPCTBEHHOM UTOIrOBOM
ATTECTAIIHH

[ocyaapcTBeHHAS HTOTOBAs ATTECTALMs BKIIOYAET: TOCYAAPCTBEHHBIH OK3AMeH, 3alIUTY
HAaYYHOTro JI0K/ana, 00 OCHOBHBIX pe3yJbTaTax MOJrOTOB/IEHHOH HayUHO-KBTM(HKALHOHHOW padoTl
(auccepraunu), OOPMIIEHHOH, B COOTBETCTBHH C [TonokeHHeM O TIPHCYIKIEHWH YHEHBIX CTEMEHEH,
yTBepIKAEHHOro rocraHosneHuem [IpaBuTenscTea Poccuiickoii ®enepaumu ot 24 centabpa 2013 r. Ne
842.

2 LEJb IT'OCYJIAPCTBEHHOI UTOIOBOM ATTECTAIIMA

[lenbro rocy1apcTBEHHON HTOrOBOH aTTECTALHH SBJISETCS MPOBEPKA chOpMUPOBAHHOCTH
KOMIIETEHIWMI Y BBITYCKHHKA [POrpaMMbl ITOATOTOBKHU KaIpOB BBICHIEH KBaJIM(PUKALHH.

3 MECTO I'OCYJIAPCTBEHHOI UTOIOBOM ATTECTALIUM B CTPYKTYPE
onoI BO

B coorercrsun ¢ ®IOC BO (IOAroTOBKa KajpoB BEHICIICH KBaTH(HKALHH) IO
nanpasnennio noarotoBku 06.06.01 bBuonormdyeckue HayKH, HAMpaBICHHOCTH IPOTPAMMbI
Buoxumus B 670K «["OCYy/IapCTBEHHAs HTOroBas aTTeCTalWs» BXOAMT IOATOTOBKA H Clata
rocy1apcTBEHHOTO 3K3aMEHa W [PCACTAB/ICHHE HAyYHOro JOKIIaja 00 OCHOBHBIX pe3yJbTaTax
IOArOTOBJICHHON HAyUYHO-KBATH(YUKALMOHHON paboThl (mEccepTanum).

[ocylapcTBeHHas ~ WTOroBas — aTTeCTalldsi,  3aBEPUIACT ~ OCBOCHHE  OCHOBHBIX
06pa30BaTeNbHBIX POrPaMM IIOATOTOBKH KaJPOB BbICIIEH KBATH(HKALKH.

4 KOMIIETEHTHOCTHASI XAPAKTEPUCTHKA BbIITY CKHUKA

KOMIIeTeHTHOCTHAS XapaKTEPHCTUKA BBITYCKHMKA aCIHPaHTYPEI [0 HANPABICHHIO MOArOTOBKH
06.06.01 BuonorHYecKue HAYKH, HAPaBIEeHHOCTh MporpaMmel bruoxumus

[ocynapcTBeHHas ~ MTOroBas — arTeCTalds — NPH3BaHA  ONPEACIHTH  CTCTCHE
c)OPMHPOBAHHOCTH CIEIYIOMIMX KOMIICTCHIHIT BEITYCKHUKOB aCTUPaHTyphL:

VK-1 - criocoOHOCTBIO K KPHTHYECKOMY aHAIU3y M OLICHKE COBPEMEHHBIX HaydHBIX
JOCTHIKEHHUH, TeHePHPOBAHUIO HOBBIX MACH IPH PEIIEHHH HCCICI0BATENIBCKHX H TIPAKTHHYCCKHIX
327144, B TOM 4YHCIIe B MEXKIUCLUIIIMHAPHBIX 001acTX;

VK-2 - criocoGHOCTBIO MPOCKTHPOBATh H OCYIIECTBIATE KOMIIIEKCHBIE HCCIICTIOBAHUS, B
TOM 4YMClIe MEXIHCUHMIUIMHADHBIE, Ha OCHOBE LEJIOCTHOTO  CHCTEMHOro  HayqHOTO
MHPOBO33PEHHS C HCIIOJIB30BAHNEM 3HAHUH B 00/1aCTH HCTOPUH H Gunocopuu HAYKH;

VK-3 - TrOTOBHOCTHIO y4acTBOBaTh B paboTe pPOCCHHCKHX H MCKIYHAPOIHBIX
HCCITeIOBATETHCKIX KOJUICKTHBOB 110 PELIEHHIO HAYYHBIX M Hay4HO-00pa30BaTelbHbIX 3a/at;

VK-4 - FOTOBHOCTBIO HCIOJIB30BaTh COBPEMEHHBIE METONbI M TEXHOJOTMH HayqHOH
KOMMYHMKAI[HH HA TOCYapCTBEHHOM U MHOCTPAHHOM s3bIKax;

VK-5 - crocoGHOCTBbIO IUIAHHpOBaTH M peliaTh  3a1a4d  CODCTBEHHOrO
npoeCCHOHATBHOIO H THYHOCTHOTO Pa3BUTHUSL;

OTIK-1 - crnocoBGHOCTBIO CaMOCTOSTEIBHO OCYIIECTBIIATE HAyYHO-HCCIEIOBATEILCKYIO
eSTeTBHOCT B COOTBETCTBYIOWEH MpodeccHOHanpHON 00macTH ¢  HCHOJIB30BAHHEM
COBPEMEHHBIX METOZOB HCCIIEI0BaHHsl ¥ HHPOPMAITHOHHO-KOMMYHHKALTHOHHBIX TEXHOJIOTHI;

OIIK-2 - TOTOBHOCTBIO K TPENONABATENbCKOW JCATENIBHOCTH 1[0  OCHOBHBIM
06pasoBaTeNbHBIM MPOrPaMMaM BBICLIEr0 00pa3soBaHHs;
[IK-1 - FOTOBHOCTBIO K OBJAJCHHIO MCTOMOJOTMEH TCOPETHYECKHX H

IKCIIePUMEHTAIBHBIX HCCile0Banui B 061acTH OHOXHMHH;



[IK-2 - crHocoBHOCTbIO TMPUMEHATh (PYHIAMEHTAIbHBIC H NPUKIAIHBIC OHOXHMHUECKHE
mpencTaBieHns B chepe PO ECCHOHATBHOM JIESTENBHOCTH JUIS MOCTAHOBKM W pCIICHHA
HOBBIX 3a1a4.

5 TPEEOBAHUSI K TOCYJIAPCTBEHHOH HUTOIOBO1 ATTECTAIINIU

K rocyaapcTBEHHOH MTOTOBOH aTTECTALMK AOMYCKAIOTCA obyuaroluecs, He MMEIOLIUe
aKaIeMU4eckod  3aJ0/DKCHHOCTH, BBINOJHMBIIME B IOJHOM oobeme paboumit )44
WHIMBHIYATbHBIH yueOHble IUIaHBl —achupaHTa Mo COOTBETCTBYIOIEH MporpamMMme BBICLIETO
00pa30BaHUs — IPOrPaMMe I10ArOTOBKH HAy4HO-TIEJarOrHYeCKHX KaapoB B aCIHUPAHTYPE.

5.1 TIPOIPAMMA I'OCYJAPCTBEHHOI'O OK3AMEHA

5.2 TpeGoBaHusi K MOAroToBKe H caade ['ocy1apcTBEHHOr0 dK3amMena

[FocynapcTBeHHBIM — 3K3aME€H  HOCHT KOMILJICKCHBIH XapakTep U CIYXHT B Ka4d€CTBE
Cpe/icTBa MPOBEPKH KOHKPETHDIX (YHKIMOHAIBHBIX BO3MOXHOCTEH acnupaHTa, criocoOHOCTH
ero K CaMOCTOSTENbHBIM CYXKICHHAM Ha OCHOBE HMCIOLIHMXCAH 3HaHHH, YHHBEPCAIBHBIX,
061menpodeccHOHANbHBIX M NPOQECCHOHATBHBIX KOMITeTeH U .

[ocynapcTBEHHBIH 9K3aMEH COCTOMUT U3 TPEX yacTei:

- BOMpOC 110 nejaroruke BBICILEH LUIKOJIBI;

- BOMPOC MO CrELWaNbHBIM AMCLMTUTHHAM, COOTBETCTBYIOLIMM HAMpaBJIeHHOCTH (mpodunto)
obpa3zoBaTteNbHOM MPOrpamMMmbl;

-- NpeACTaBeHHe pa3pabOTaHHOrO y4eGHO-METOAMYECKOr0 KOMIIIEKea Mo BBLIOPAHHOM AMCLMIITHHE.

Ha 5K3aMeHe ACIMPAHTHI JODKHBI IPOJEMOHCTPHPOBATh HHTErPUPOBAHHbIC 3HAHMI TIO
[earoruke BhICIIeli KOMBI, 3HAHHEC COBPEMEHHBIX OHOIKOIOrHICCKHX npobieM H MOHHMAHHE
COBPEMEHHBIX OHOC(EpHBIX MPOLECCOB. [IpencTasierne pa3zpabOTaHHOTO yueGHO-METOAUIECKOrO
KOMIUIeKca 1O  BHIOpaHHOH  JUCLMIUIAHE —MPOBOAMTCS  JUIA  MPOBEPKH YCBOECHHBIX
061enpopecCHOHATBHEIX ~ H  MPOQEeCCHOHATBHBIX KOMIIETEHIMHA,  HEOOXOMUMBIX Ul
OCYLLECTBIIeHUS IPENOIABATENLCKOM ACATENbHOCTH.

5.2.1 @opma NpoBeleHHs rOCYAapCTBEHHOr0 YK3aMeHa
["ocyapCTBEHHBIN 3K3aMEH NPE/CTaBIseT c0o6Goi TpaaHIHOHHBIH YCTHBIH (mECEMEeHHBIH)
MEXTMCTIHTUTHHAPHBIH 5K3aMeH, TPOBOIMMBIH 110 yTBEPKACHHBIM Gumeram (i 6e3 GUIETOB 110
CIUCKY BOITPOCOB).
[lepedeHb BOMPOCOB JUlsl IOCYIApCTBEHHOr0 JK3aMeHA MO)KeT OBITb CBsi3aH Kak C
ob6pa3oBaTesbHON MPOrpaMMoi B LEJIOM, C €€ HaIpaBIeHHOCTBIO HIH C TEMOH Hay4HOIO
uccrieIoBaHrs aclMpPaHTa, a TaK U ¢ OCHOBaMHU neaaroru4eckom AesTeIbHOCTH.

5.2.2 Conep:xaHue rocy1apcTBeHHOro 3K3aMeHa
5.2.2.1 ConepxaHne rocyiapcTBeHHOro 3K3amMeHa (mesarornKka BbICUIEH LWIKOJbI)

Paszien . TEOPETHKO-METOJ0JIOT MYECKHE OCHOBBI IEJAT'OI'MKH
BBICHIEM LIKOJIbI

Tema 1. O0beKT, NpeaMeT, Npod/ieMbl H 321a4H NeJArOrHKH BbICHIEH MIKOJBI

[IpoucXOXKIeHHE MEeNaroruku Kak HayKH. O6BeKT W MNpeaMeT IeJaroruku BBICIIIEH
mkonsl. OCHOBHBIE KATEerOpHH I€JarorUKH. Otpacni HeJarorHkd M €€ CBi3b C IOpyTrUMH
naykamu. Conepkanue M CTPYKTypa [eJaroru4eckoro  MCC/CA0BaHMA. MeToab1
NearoruuecKoro HCeCaeI0BaHus.

Tema 2. O6paszoBaHue B COBpeMEHHOM MHDPC



O6pazoBanie B OOLIEMETONOJIOTHYECKOM — H OOLIEKyTbTYPHOM ~ aCleKTe.
O6pa30BaTeIbHOE MPOCTPAHCTBO, o0OpasoBaTe/ibHas CHCTEMA, oGpasoBaTesibHas cpena. Llenu,
colepiKaHHe, CTPYKTypa  HENpepbIBHOTO 06pa3oBaHmsi, ©NHHCTBO  OOpa3OBAHUS U
camooGpasosanus. Cucrema obpasoanus B Poccuid. MHpopMaLHoHHOe 00pasoBaTeIbHOS
MPOCTPAHCTBO U JIUCTAHIHMOHHOE obpazoBanye. MUpOBas TCHACHUHSA Pa3BHTHA 00Opa3oBaHusl.

Pasznea II. TEOPUSI LIEJIOCTHOI'O MEJATOTMYECKOT'O ITPOLECCA

Tema 3. [Tenarornueckuii npouece kak gpopma 00pa3oBaHus
O6wasi XapaKTePHCTHKA 11eJI0CTHOrO MeAaroruieckoro npotiecca. JIBIKYyIINE CHIbI 1
3aKOHOMEPHOCTH MENIaroriyeckoro [Mpouecca. BocniutaHue B IEIArorH¥yeckoM Iporuecce.
OCHOBHBIE KOMITOHEHTBI MEIaroruvyeckoro mpouecca. Cuctema mokaszaresiedl KadecTsa H
3(p(PEKTUBHOCTH ME1arOTHIECKOro Mporecca.

Tema 4. Llean U NPHHIKIBI ME1arOrUH4CCKOro npouecea

[ToHSTHe LeTH, OOLIMe LeTd BOCTHTaHHs i obpasoBanus. Mepapxus ueseif BocnuTaHus

u obpasoBaHus. TakCOHOMMSA uenelt oOyuenus. [IpUHUHMIBI [E1ArorHeCKOTO mpolecca.
[TocTpOeHHe MHOrOYPOBHEBOH CHCTEMBbI IIPHHLMIIOB N1EarOrecKoro npolecca.

Tema 5. Coepsxanne o0pasoBaHus
TpeGoBanus K (OpMHPOBAHUIO CONCPIKAHUA o6paszosanus. KoHKpeTH3alusl COACpKaHHA
ofpasosanuss B y4eOHOH jHTEpaType. Kputepuu orbopa CcoAEpXKaHHUA o0Opa3oBaHHs.
VIH(OpMAUMOHHEIE H KOMMYHHKALMOHHBIC TEXHOIOTHH H cozepkanue 00pa3oBaHUs.

Tema 6. MeToabl, cpeacTBa H OPraHU3aUHOHHDBIC ¢ opMBI NEIArOrNYecKoro
npoiecca
[loHsiTHEe M CYLIHOCTb METOJOB [1e1aroruyeckoro rpomuecea. Knaccudukamusi METOI0B
oGyuenus. CpeacTBa MeEJAarorMyeckoro rpoiuecca, Hx knaccupukanus. OpraHn3alMOHHBIC
(opMmBbI MEarorHYecKoro npouecca, Hx K1accu(puKanus.

Pasnen 1L TIPOLIECC OBYUEHMSI

Tema 7. IuaakTHKA — eAHHAS TEOPHsI NPenoaaBaHusi-y1eHuUs

O6mee monstHe O aunakrtake. Ilpeamer M 3anadd  JMAAKTHKH. OcHOBHEIE
IMIAKTHYECKHe KaTeropuu. JIBIKYlIMe CHIBI M 3aKOHOMEPHOCTH npouecca 00y4YeHHs.
@yHKUME ¥ CTPYKTYpa TpOLEcca OOyueHHS. [lenarorn4eckue CHTyallHMd W I[EAarorH<ecKHe
sanaun. JIMCTAHUHOHHOE OOydeHne. IIpodeccrHOHATbHAA ACATCIBLHOCTE M €C KOMIIOHEHTBI.
O61masi XapaKTepUCTHKA MeIaroruyecKoi npodeccun. ITpodeccuoHamusMm  ACATCIBHOCTH H
mactepcTBo menarora. Ileparormyeckas KyabTypa Mearora. VHHOBAILHOHHAS JIEATEJILHOCTD
reaarora.

Tema 8. MoaeanpoBanie npouecca o0y4eHus

CHcTeMHOE ONMCAaHHE M MOJENIMpoBaHHe  TMpoLuecca obyuenus. CraTnyeckas H
IMHAMMYecKas COCTaBJfoIas MOACIH  y4CHHA. VIR MBHAYQTBHEIH  CTHIB  y4eOHOM
nesitenpHocTH.  Mojens  IpenoJaBaHus. OcHOBHBIE 3aja4yd. YPOBHH  MacTepCTBa.
VHauBHayadbHBIH — CTHUIB memaroryeckoil  aeatenpHocTH.  Mojenp  3MOLHOHAILHO-
MHTE/UIEKTYalbHOrO B3aUMOJCHCTBHA Tenarora H obyuarowuxcs. CocraB M Ha3HAYCHME
KOMIIOHEHTOB Mojenu. OYHKUMH  BBINOIHACMBIC  HMH. PedrniekcuBHOE  YMpaBJIeHHUE.
OG6y4aeMoCTb. YPOBHH 00y4aeMOCTH. YcBOeHUE — LEHTPAIbHOE 3BEHO YUEeOHOH ACATENBHOCTH.
OBmas XapakTepHCTUKA YCBOGHWS.  YPOBHH YCBOCHHA. HaBplKH M YMEHHS B IpoLecce
YCBOEHHUS.



Tema 9. OcHOBBI MeJArOrHY€CKOro KOHTPOIs
KoHTposb B 00y4eHHH, €r0 3a[a4d H COAepKaHHe. DyHKUMA ¥ BUIIBI [I€1ar0rH4ecKoro
KOHTpOJIA. MeTobl ¥ (GOPMbI KOHTPOJIS. PeifTMHIOBBIH KOHTPOJIb [PH MOJIYJILHOM OOYYCHHH.
HeycneBaeMoCThb o0yvaromuxcs. [legaroruueckue  H3MEpEHUS. MojenupoBaHue
JIAaKTHYCCKOr 0 TECTA.

Tema 10. Opranuzanus caMoodpa3oBaTeNbHOI ACATEIbHOCTH CTYACHTOR

CamooOpasosaTe/ibHaA JAEATEIIBHOCTD CTYJEHTOR, ee BHIBIL. YposHH
camo06pa3oBarelbHON  AeATenbHOCTH.  DYHKIMH caM000pa3oBaTeIbHON  IeSATENBHOCTH
CTYAEHTOB. Y CIIOBUsl YCIICLIHOCTH caMo06pa3oBaTebHO AeATeIbHOCTH. M uBHIyann3aius u
AKTHBH3AIMS caMo006pa3oBaTebHOl AesTenbHOCTH. CaMoo0pasoBaHKie B IpoLccce 00yueHHs.
Camoopranu3anus caMoo0pa3oBaTe/IbHON NEATEIBHOCTH CTY/ICHTOB.

Tema 11. Opranu3auus HAYYHO-HCC/IE10BATEIbCKOM H IKCIEPHMEHTAIBLHOIM
pa6oThl B 00pa3oBaTeIbHOM YUPEKICHHH
[I1anrpoBaHue ¥ OpraHu3alus HAy4HO-KCCIIeI0BATENbCKON U Hay4HO-
SKCIIEPUMEHTANBHOM paboThl B 00pa3oBaTe/IbHOM YIPSKACHHH. HayuHo-ucce0BaTebeKast
paboTta nenarora. Hay4Ho-uccienoBare/ibckas pa6ota cryaenta. Ounerka 3 PeKTHBHOCTH HUP
n HUPC

Tema 12. CeMbsl KaK cy0beKT Mearorn4ecKoro B3anMoaeicTus

®yHKIMH U CTPYKTYpa cembd. COBMECTUMOCTD CEMBH. ®akTopbl, 00YCIOBIHBAIOLINE
ceMeiiHple HapyleHHs. TE€HICHIMH COBPEMEHHOrO CEMCHHOrO BOCIHMTAHMA. [TpuHUMIBEL |
coneprkaHue cemeifHoro Bocnuranus. IlyTH mpeonoieHus KOH(IMKTa MEXKAY POAHTENAMU H
MOJPOCTKOB.  [IpHUMHBI HENPaBHIbHOTO POAMTENBCKOrO  BOCITUTAHMA. CaMOBOCTIUTaHHUE
CTYJIEHTOB

Tema 13. YnpasJenue o0pa3oBareJbHbIMH CHCTEMAMHU

Bomnpock! Teopuu yrpapieHHs 00pa3oBaTebHEIMH CHCTCMAMH. [TpuHUKMIIBI YTIPABICHHU.
JlemMoKpaTH3allksl YIpaBIeHHsi 00pa30BaTeIbHBIMU yUPSKACHUAMH. [TnanupoBanne pabOTHI
06pa3oBaTenbHOro yupexaeHus. OpraHusaums ACSTENbHOCTH IEAArOrMdeckoro KOJICKTHBA.
VrpapieHHe [POLECCOM pPasBATHS 00pa3oBATENLHOTO  YHPEKICHHA. B3aumojeicTBue
COLMAIBLHBIX HHCTUTYTOB B yIIPaBJICHUH 00pa30BaTE/IbHBIMH YUPEKACHUIMH.

5.2.2.2 CoaepskaHue rocyapcTBeHHOro 3K3aMeHa (Buoxummus)

1. Beenenue
1.1. [peamer u 3ana4u OMOXHMHH

IIpenMeT ¥ 3amaud OMONOTMYECKON XMMHH. BHOXMMHSI B CHCTEME OMOJIOTHHECKHX
mucturnH. CBs3b GMOJNOTHYECKOH XMMMH C CONpPEIeNbHBIMH AHCLIUIITHHAMA - OuO(HU3UKOH,
6UOOpraHM4ecKoi XHMHEI, LUTOIOrHE, MUKpOOHOJIOrHEl, TEHETHKOH, ¢usuonoruern. Mecto
GUOXMMUH B CHCTEME HayK, CBA3aHHBIX ¢ (U3HKO-XHMHYECKOH OHONOTHEH. OCHOBHBIE 3Tallbl
pa3suTHs GHOXMMHH. MoneKyisipHas OHOOTHSA U FCHETHKA H X CBI3b C ouoxumueii. [IpakTu-
yecKHe NPHJIOKEHUsS OHOXMMHM; OMOXHMHA Kak (QyHIaMeHTalbHasi OCHOBA OMOTEXHOJIOTHH.
OCHOBHbIE pa3ieNbl M HampaBleHHs B OuoxumuH: OHOOpraHWYECKas XHMHS, CTaTHHuecKad,
auHampueckas M (QyHKIMOHANbHas OWOXHUMHS, MOJICKYJIApHAA Ouosiorus, KIMHHYECKast
GHOXUMHS U KJIMHHUKO-1abopaTopHasi uarHocTHka. [1epcreKTHBbI pa3sBHTHS OHOXHUMHH.

1.2. UcTopust pa3sBHTHS OHOXHMHUH



¥smb Kak ocoGas (opma aBukeHns Marepui. [Ipobnema BOJHMKHOBEHHS JKU3HU H
npe0HONOrHyYecKor IBOMOLKH. Posb CTPYKTYPHOIl OpraHM3aldy KJICTKH B ABICHHAX JKH3HH.
KOMMapTMeHTAIMs BEIIECTB U [IPOLECCOB B KIETKE. 3HAUCHUE obMeHa BelecTB (kaTaboau3M H
aHaboIM3M) B ABJICHUAX JKH3HU. [IpMHUMIEL peryIsuuH MPONECcCOoB oOMeHa BEUIECTB B KIIETKE.
[eneTnyeckas HHMOPMALKS U €€ 3HaYCHHE. DBOTIONHOHHAS OHOXHMHUSL.

Axkanemuku A.H.Bax, A.W.Onapun, B.C.I'yneBuy, A.B.ITannamuu, A.H.Benozepckuii,
B.A.Durensrapar, A.E.Bpaynwreiin, C.E.CeBepun M HX pojib B CO3JaHHH OTEYECTBCHHOM
KoLl OHOXMMHKOB. PasButHe OHOXMMHH M €€ CBA3SH C NPaKTHKOH: arpoOHOMHEI,
MuKpoGHoorei, OHOTEXHONOrHeH, MEIMIMHON ¥ BeTepuHapuell. Baxueliliie XypHabl,
CIIpaBOYHEIE H 0030pHEIE H3AaHHS 110 OHOXUMUHU. TTousitue o0 GuonHpopmaTHke. basbl JaHHEIX O
GenkoBblX cTpykTypax, JIHK-nocnenosatenphocTsX, epmentax. IIOHATHE O MPOTEOMHKE,
reHOMHUKE, TIIMKOMHKE.

O61m@s XapakTepHUCTHKA BEILECTB, BXOALIMX B COCTAB OPraHU3MOB, HX POJIb H 3HAUCHHC.
Posb MHHEpaAIBbHBIX 3JIEMEHTOB, OenKoB, JIMIMKA0B, yIJI€BOAOB, BUTAMHHOB B oOMeHe BEIIECTB U
B [HTAHUH 4YeJOBEKA W SKMBOTHBIX. KalopuifHOCTh H yCBOSEMOCTb MHIICBBIX MPOAYKTOB.
Hesamenumble GpakToOpbl MHTAHUS.

1.3. ®u3nK0o-XHMHYECKHE 0CHOBLI OHOXHMHH

DH3MKO-XMMHYECKass XapaKTePHCTHKA BOJbl KaK YHHMBEPCAIbHOrO pacTBOPHTELd B
GHONOrMUECKHX CHCTeMaX. Boga ¥ ee ponb B JKMBEIX OpraHusMax. OCHOBHBIC NOHSTHS
1EKTPOXUMHH BOJIHBIX DPacTBOPOB. 3aKOH NEHCTBYIOUIMX MAcC, KOHCTAHTBI AHCCOUHALNH
KHCJIOT U OCHOBAHMIA, BOAOPOAHBI nokasarens (pH), Oydeprbie pacTBOPEL. OcHoBHbIe QU3HKO-
XUMHYECKHe METObl, TPHMEHsAeMbIe B GMOXHMHH: CIEKTPOPOTOMETPHS, ¢ayopomerpus, DITP-
u SIMP-crekTpockomusi, Xpomarorpaus, KanopuMETpPH, anexTpodopes, BHCKO3UMETpHS,
PEHTIeHOCTPYKTYPHBIi ananu3. OCHOBBI XUMHUYECKOH KUHETHKH: MOJIEKYJIIPHOCTR M IOPSIOK
peaKiii; KOHCTAHTBI CKOPOCTEH XMMHYECKHX peakiuii ¥ (HaKTOPBI, BIMSIOLIHE HA CKOPOCTH H
paBHOBeCHs peaKiuii. [OMOreHHBIH 1 reTepOreHHbIH KaTalu3.

Pasnen 2. O0man OHOXHMHS
2.1. beaku

Copeprkanue O€IKOB B OpraHax M TKaHAX JKHBOTHBIX. ®Oyuxkunn Oenkos.  DH3HKO-
XHUMUYECKHE CBOHCTBA OEIKOB, METOAbI HX M3yueHHs. [IpupoiHbIE AaMHHOKHCIIOTHI. Paznuunble
CrocoOB! KTACCH(PHKALMH aMUHOKUCAOT. O0umue n crennUICCKHE PeAKIHH (YHKIHOHATLHEIX
rpyIn aMHHOKHMCIOT. KoHu3alus aMHHOKHCIIOT. Metoapl pa3feNeHus aMUHOKHCIOT |
nenTuaoB. [IpupoaHble OMronenTu/bL. ['II0TaTHOH U ero 3HaUCHHC B oOMeHe BEIIECTB.

AMMHOKHC/IOTHl KaK COCTaBHBIE 4yacTu OenkoB. Pu3u4ecKHe M XHMHUCSCKHE cBOMCTBA
NMPOTEHHOTeHHBIX aMUHOKHCIOT. CenenouucTenH. HempoTenHOrCHHBIE KUCIIOTI. HesameHHMBIC
AMHHOKHCJIOTHL, TloiumenTHabl. [IpHHUMIB! BBIACACHHS, OYHCTKH H  KOJIHYECTBEHHOTO
onpenenenus Genxos. IlenTmamas CBsA3b, € CBOHCTBA M BJIMAHHE Ha KoH(bopMaLHIO
nonmunenTroB. Teopus cTpoeHus GemkoBoil MoseKyibl. KOBaICHTHEIC H HEKOBAICHTHBIC CBSI3U
8 Genkax. Pabotnl A.Sl. Janmnesckoro, D. @umepa, @. Cenrepa, JI. Tlonuura. YpoBHH
CTPYKTYpHOil opramm3auuu Genkos. Ilepsuunas, BTOpHUYHAd, TPETHHIHAA H YeTBEPTUYHAS
crpykrypa Oenkos. Meroza ONMpencICHUS NepBHYHON CTPYKTYpHI OellKa. YnopsioueHHbIe U
HeyNOpA/I0YEHHBle BTOPUYHBIE  CTPYKTYpbl. ~CynepBTOPHYHBIC — CTPYKTYPEL [Ipumepsl.
[IpUHUMIBI M METOMIBI HM3YYCHHS CTPYKTYPbI GenkoB. COOTHOILIEHWE MeEXIy MEpBUYHOM
CTPYKTYPOH H CTPyKTypamH Oojee BBICOKOrO IMOpAAKa B GenkoBOi Mojiekyne. 3HaueHHe
TPETHYHOH CTPYKTYpbl GE/IKOBOM MOJIEKY/bl /Ul MPOABICHUA ¢ 6HOIOrHYECKOH aKTUBHOCTH.
AMHNATHA [ONUNENTHIHBIX LEMeH. JIMHAMHYHOCTH CTPYKTyphl Oenka. BennunHa dopma
GenKoBBIX Monekyn. [o0yispHeie d  (QUOPHIUIAPHBIC Genku. CTpykrypa (QHOPHIUIIPHBIX
Genkos. W3odnexTpuyeckas Touka OenkoB. DuU3HYECKHE U XHUMHUCCKHE cBoiicTBa OENIKOB.
Metoan uzydenus Genkos. KondopMmalnonHas AHHAMHKA GenkoBoil Monekynbl. JlenaTypaiusa
Genkos 1 mounenTiaos. ®ommmar i pedonunr. [aneponst. [IpHOHEL Kommiexcht 0ejKoB ¢



HH3KOMOJEKYISPHBIMH COEJIMHEHHAMH, O€/OK-TUraHIHbIE B3AHMOOTHOLICHHA. ConpBaranus
Genxos. Kpucrammmueckne Genkd. MeTozsl onpeaeneHus NpOCTPAHCTBEHHOTO PaCIOIOKCHHA
[OHIeNTAIHBIX Hemeii. Omuromeprbie KoMmuiekes! Genkos. Knaccuukauus Genxos. Tlpoctse
U CJI0kKHbIe OeiKkd. ATbOyMUHBI, [IOOYIHHB], THCTOHBI, IPOTAMHUHEL, MIPOJAMUHEL, TTHOTETHHBI.
®ochOnpOTEHHE, JTHIONPOTEHHEI, T[JMKOMPOTEMHBI, HYKJIECONPOTEHHDI, XPOMOIPOTCHHDI
(reMOInpOTEHHEI), METaLIONPOTEHHEL. I'oMonOTHUHEIE Oenku " TOMOJIOTHYHEIE
IOC/IeIOBATENBHOCTH aMHHOKHC/IOT B nojunentuiax. IIpenckasanue POCTPAHCTBEHHOM
opraHu3aiii Oenka Ha OCHOBAHMM MEPBUYHOH CTPYKTYDEL. CemelicTBa H CyNepCeMeEnCTBa
6enkos. Ilporeomuka. Creunuueckue METOIBI OYHCTKH Genkos  (xpomarorpadus,
amekTpoope3 OETKOB, HMMYHOIPELUUIUTAINS, BbLABACHHC H KApPTHPOBAHHE SIHTONOB ¢
[OMOIIBIO MOHOKIOHAIBHBIX AHTHTEN, YJIbTPaQHIbTpaums, H3OHpaTeIbHOE OCANKICHHE,
oOparumas JAeHaTypauus). PeakuoHHasd croco6HOCTh OOKOBBIX LETEH aMUHOKHCIIOTHBIX
OCTATKOB B MOINEKYJax HATHBHBIX M JEHATYPHPOBAHHBIX OenkoB. B3amMoneicTsue OenkoB u
maipix saurapaos. CTPYKTypa MHOMIOOMHA, reMOrnoGWHa M CBS3bIBAHWE HMH KHC/IODOZA.
[IpoTeoMHKa U €€ 3HAUCHUE.

2.2. JIunuabl

Buonoruueckas poJib Junuaos. HeoMbutieMble 0 OMBUISEMbIC JTHITHBL. Knaccudpukauus
numupoB. IIpocTele W CHOXKHBIE JHOuAbl. — PochonMmumbl. I"munepodocdonumuab:
(ochaTuaMIITAHOIAMUHBL (kedamuHbl), dbochaTHAHIXOIHHEL (IeUUTUHBI),
docharununcepussl, GochaTHAUITHHOUTEL. Counropocdomumuasr. Inukomunansl. CTepoup!
. Ob1mas XxapakTepucTHKa UX OHOJIOrHYECKOH POJIH. [onumopdusm ambHOHIBLHBIX COSANHEHUH
B BOAHBIX pacTBOpaxX (MHLEWUIBI, SMYJILCHH, JIAMEIIbL, GucioiiHble CTpYKTYpBl). Monenn
CTpoeHHs GHONOTHYECKMX MeMOpaH. JIUMocoMBbl; METO/BI HX MOMYHCHHA H usydenus. da3oBoie
mepexoibl B arperatax aMQpuuIbHbIX COCMHEHHH. [IpoHHIIAeMOCTh GHOIOTHYECKHX MeMOpaH.
JNEKTPOXHMHSI OCMOTHYECKHX ~fBICHMH. MeTolpr H3ydeHHS GuOJIOrHYecKuX MeMOpaH
(penopTepHbIE METKH, MHKPOKAIOPUMETPHS, (byopecleHTHO® 30HAMPOBAHHUE,
CBETOpAcCesHue).

2.3. Yraesoabl
CTpoeHHe, CBOMCTBA YITIEBOJIOB, X POJIb B JKHBOH NMPHPOJE. Onuro- U nojaucaxapumbl.
Jlucaxapuabl ¥ TpHcaxapuiabl. Kpaxwman M IJIMKOreH, KJIET4aTKa W IEMUUC/UTIONO3BL HX
CTpyKTypa u cBoiictBa. [erepomonncaxapuibl, INIHKO3aMHHOIIHMKAHEL. [TpoTeornukaHEl.
MeTonbl M3y4eHHs [EPBHYHON, BTOPHYHOH M 0o0jiee BBICOKHX YPOBHEH CTPYKTYPHOI
OpraHM3alliH I0THCAXapH/I0B, IITHKOIPOTCHHOB M POTCOTTHKAHOB.

2.4. HykjJ1eHHOBbIE KHCIOTEI

Hyxneosunsl. Hykneotuasl. XUMHYECKHH COCTaB M CTPYKTypa HYKJIEHHOBBIX KHCJIOT
(JHK, PHK), uX OT/IMYHATE]bHBIE OCOOCHHOCTH H fuonoruyecKas pojb B JKHBOM OpraHH3ME.
[Momunykneotuasl. Ctpyktypa JIHK. IIpuHIMN KOMIICMEHTAPHOCTH a30THCTBHIX OCHOBaHHM.
Munopusle ocHosanus. A-, B-, C-, T- u Z- ¢opmbr [IHK. Cynepcrupanusaius JHK.
Crpykrypa # (QyHKLUHOHHPOBAHHE XPOMATHHA. JIHK xmopomnactoB # MuToxonapuil. JIHK
BupycoB u 6aktepuit. [Inazmuaer. OcoOEHHOCTH CTPOCHHS JIe30KCHPHOOHYKJIEHHOBOH KHCIIOTBL.
Pors JIHK Kak HOCHTeNsl HACIGICTBEHHOW HWH(poOpMaluu B KICTKE. CrpykTtypa
puGonykneunosblx kucior. Tumsr PHK: snepuas, puGocomuast, TpaHcrmoptHad, M- PHK.
BiaumoeiicTBie GEIKOB H HYKJIEHHOBBIX KHCIOT. MeTOIbI H3yHICHUS CTPYKTYPBI HYKJICHHOBBIX
xucior. Knonmposanue JHK. Banku JaHHBIX reHOB. I'eHHAs HHIKCHEPH. ['enoTtepanus.
['eHOMHKA U €€ 3HAUYCHHE.

2.5. Buramunbl
Wcropusi pa3BUTHS ydeHus o BuTamuHax. OnpelencHue BUTAMHHOB Kak BRKHENIINX
GHONOrHYEeCKH AKTHBHBIX BellecTB. IloHaTHe 00 AaBUTAMHHO3aX, THMOBUTAMMHO3X,



[HTEpBUTAMMHO3aX, AHTHBHTaMHHaX. KraccHpukaums ¥ HOMEHKIATypa  BHTaMHHOB:
GyKkBeHHas, XMMHUecKas (MeXAyHapomHas, (u3Honoruueckas)BuTaMuHbL, KO(epMEeHTEl U
Ipyrie OWONOTMYECKH AKTHBHBIE COeAMHEHMS. POib BUTaMMHOB B NHTAHHH JKHBOTHBIX H
4eJI0BeKa.

JKupopacmeopumvle 6UmMAaMuHbL.

Butamusbl rpynmbl A (peruHonbl). CTpoeHHe, CBOHCTBA, UCTOYHHKH. IIpOBHTAMHHEL
BHTAMHHA A: 0-, B, Y-KAPOTHHbLI PACTEHMUIl U MX NPEBPAILEHUE B OPraHu3Me. Y4acTie BUTaMUHa
A B 3pUTETLHOM TIpolecce, o0MeHe OelKoB, yriieBoaoB, THMUA0B. CoaepiKaHHe BHTAMUIA Au
KapOTHHOB B OCHOBHBIX OHOJIOTHYECKHX 00BEKTax (KpOBb, MOJIOKO, JKEJITOK SHIL, MeYeHb).

Burtamuss! rpymmsl D (kansuudepors). Crpoerne. McTounuky. [1poBuTaMiHbl D, u Ds.
YyacTHe B peryuiuuu oOMeHa Kampiusa U ¢pocdopa B KpOBH (Ca:P), akTUBHOCTB IIEJIOYHOM
¢ocdaraspl Ipu paxuTe.

Butamunbl rpynnsl E  (Toxodeponsl). buonorndeckas M aHTHOKCHIAHTHAA  POIb
TokodeposoB. Mblmeunas auctpodus. KpeaTnnypus.

Buramussl rpynnsl K (bunnoxunonsr). Uerounuku sutamuna K. Brkacor. Crpoenue u
GHoMorHuecKas pojib. Yuactue BUTaMuHa K B CBEPTEIBAHMU KPOBH.

Buramus F. Ero npuponssie ncrounukn. CTpoeHne 1 OHOOrHYeCKas poJib.

Kooansum Q (youxuHoH). bruonornyeckas poJib.

BomopacTBOpUMbIE BUTAMHHBIL.

Buramuus! rpynnel B. Butamun B (tuamun). [Ipupo/iHble HCTOYHHKH. buonoruyeckas
poJIb, yuacTHe B 00pa3oBaHHU KOpepMEeHTOB (tuamuunEpodocdara).

Burtamud B, (pu6oduasus). [Ipuponnble HCTOUHUKH. bruonornyeckas poib, y4acTie B
o6pasosannu kopepmenTos (PMH, PAL).

Butamun B3 (maHTOTeHOBas KucnoTa). [IpHpoIHEIC MCTOUHHKH. BHoOmormyeckas poib,
y4acTHe B 06pa3oBaHuH KOGEPMEHTOB (KOIH3HUMA A).

Butamud Bs (HAKOTHHOBas KuciaoTa W HHUKOTHHamun). [IpHpoiHBIC HCTOYHHKH.
Buonoruyeckas polib, yuacTue B o6pasosanun kodepmentos (HA).

Buramun Bg (MHpHIOKCHH, NMHPUIOKCAIID, nupuaokcamuH). [IpupoaHble HCTOYHHKH.
Buonornyeckas poib, ydacTie B 06pa3oBaHuH KOHEepMEHTOB (nupupoxcanbpocdara).

Buramus B, (unarko6anamun). [Ipupoasbie HCTOUHHKH. Bruoorudeckas posb.

Buotun (eutamun H). Ctpoenue u cBoiicta. [IpHpoaHbIC HCTOYHHMKH. Buonoruyeckas
poIib, ydacTHe B 00pa3oBaHHH KOepMeHTa.

@onueBas kucioTa (Butamut Be nin Bo). IIpuponsbie HCTOTHHKH. Buonoruueckas ponib
(OuTHEBOI KHCIOTHI, ydacTne B 0Opa3’oBaHHH KODEPMEHTOB. YdacTue (donueBoil KHUCIOTHI B
oOMeHe HYKJIEHHOBBIX KHCJIOT. Merano0iactuyeckas aHeMHus.

Buramus C (ackopGuHOBas Kucnota). [Ipuposbie HCTOUHHKH. Buonornyeckas pods.

ButamuH P (6nopnasononst). [IpupoiHbe HCTOYHUKH. bronoruyeckas posb.

Buramus U. [Ipu3Haku aBuTaMuHO3a. [IpHpOIHbIE HCTOYHHKH. brHonorndeckas posb.

AHTHBUTAMHUHBI H HX 3HAUCHHUE.

2.6. PepMeHTBI

TlonsTHe © (epMEHTaX Kak OMOJIOrMYecKHX Karanusaropax. Kcropus pasBuTHA
SH3UMOJIOTHH. XuMuueckas npupoaa. OJTHOKOMIOHEHTHbIE M JBYXKOMIIOHEHTHbIC (JePMEHTBIL.
MeToIb! BhIICTCHHS W OYHCTKH (epMeHTOB. OCHOBHBIE IIOJIOKEHHA TEOPHH (epMEHTATHBHOIO
KaTamu3a. DHeprus aKTHBaluu (epMeHTaTHBHBIX peakiwi. OOpasoBaHHE NMPOMEKYTOYHOIO
KoMIUtekca «depMeHT-cyGeTpar», I0Ka3aTenbCTBa ero 00pa3soBaHHA. [MTousitTue 00 aKTUBHOM
LeHTpe (epMeHTa W METOAbl ero m3ydeHus. Teopus HHAYLMPOBAHHOrO AKTHBHOIO LEHTpA.
Kuneruka (epMeHTaTHBHOTO Kartanusa. OOpaTMMOCTh AEHCTBHS (EPMEHTOB. CranuoHapHoe
NpuOIMKEHHE TpH  PACCMOTPEHHHM (DEPMEHTATHBHBIX — PEaKLHH. HavanpHass CKOpOCTB
(epMEHTATHBHON peakuMH H METOJ e¢ OmnpeleieHHs. YPaBHCHHE Muxasnuca-bpurrca-
Xonmeiina. Koucranta Muxasmuca ¥ MeToIbl e¢ HaxoXkaeHWs. EJMHHIBI aKTHBHOCTH

dbepmenToB. CTannaprTHas eIMHHIA, yAelbHAs W MOJNEKYIApHAs aKTHBHOCTD. AKTHUBHOCTL U



ypca 000poToB hepmenTa. KpuTepuH YUCTOTHI (hepMEHTHBIX NIpenapaToB. [IBYXKOMIIOHEHTHBIC
U OJHOKOMIOHEHTHble (QepMeHThl. JHHAMHYHOCTH CTPYKTYPhl H (epMeHTaTHBHBIN KaTaH3.
XUMHYECKHUE MEXAHH3MBI (PEPMEHTATHBHOTO KaTam3a (CepUHOBBIC TPOTEA3bL, M PUAOKCAICBBIH
KaTan3, KapGoaernapasa, puGoHyKieasa U p.). KodakTopsl B (DePMEHTATHBHOM KaTaju3e.
TIpocTeTHUeCKHe TPyIIIBI M KohepMeHTEL XuMHUUeckasd nprHpola kodepmentos. KodepmeHThI
anu(aTHIecKoro, ~ ApOMATHYECKOro W IETEPOLMKIMYECKOro  paia. ButamuHBl  Kak
[pe/IeCTBEHHUKH ~ KODEpMEHTOB.  3HAuUCHHE  MOTALIOB UL neiictBus  )EpMEHTOB.
HereMHHOBBIC JKENE30OMpOTeHAbl. BrusHue (QU3AYECKHX M XMMHHYCCKHX (akTopoB Ha
aKTHBHOCTE (pepMeHTOB. JleicTBME TeMIepaTypbl H KOHUCHTpALUMH BOJIOPOJIHBIX HOHOB.
Cretmuuycckne aKTUBATOPS! H HHIHOMTOPhI (EPMEHTATUBHBIX NPOLCCCOD. MexaHu3M
uHrHGHpoBanus GepmentoB. OOpaTUMOE U HeoOpaTHMOe, KOHKYPEHTHOE H HEKOHKYPEHTHOE
HHrHOUPOBAHUE. H3ocTepudeckue " AJUTOCTEPHUCCKHC JIMTaHIbl-PEry/IATOPEL.
KooneparuBHOCTE B (PePMEHTATHBHOM KaTajlH3e. depMeHT KaK MOJIEKYJSIpHAsd MallvHA.
MojieTH KOOTepaTHBHOro (yHKIHOHHPOBAHHS HEPMEHTOB. Jlokanu3aiws GepMEHTOB B KIIETKE.
Cneunduunocts (epmentos, CoBpemeHHas HOMEHKIaTypa H gnaccudukanus (GepMEHTOB.
OKCHIOpPeaYKTa3bl, BaKHelue MpeiCcTaBuTesH. Tpancdepassl, BaXHEHIIHE MPENCTABUTENH.
[uaponasbl, pacnpOCTpaHCHHE B MPHPOLE, BaKHeiillMe TNPEACTABUTE]IH, 3HAYCHHE HX B
numepoif  TexHonmoruw. JImasel, BRXHEHIIME TMPEACTABHTEIIH. M3omepaspl, BaXHEHIIHE
npencrasutend. JIMrasel, BaKHCHIUHE NPEJCTABHTEIM. Perynsiudss aKTHBHOCTH H CHHTE3
(GepmeHTOB. AJIOCTEPHUYECKHE depmenThl. Teopus MHAYUHPOBAHHOIO CHHTE3d (bepMeHTOB
axo6a u Mowno. INToustue o mpodhepMeHTaX (3umoreHax), H3o(epMeHTax u ux BaKHOH poJik B
perymnsiuui (bepMeHTaTHBHO AKTHBHOCTH. MyabTudepMeHTHBIC CHCTEMBI.
[lupyBaTaeruaporenasa. VMMoOHIH30BaHHbIC depmentl. Mcnonp3oBanue (epMeHTOB B
GHOTeXHOMOrMM W Mexmiupe. Omusumotepanus. IloHATHE 00 ab3umax. PuOO3HMBL
DH3UMOIUArHOCTHKA.

2.7. T'opmonbl
TopMorbl Kak 9(QeKTopsl 00MEHA BCLICCTB. Knaccudukauus ropMoHOB. Penentopsl
ropMoHoB. TkaHeBas M BHIOBas crienn(UYHOCTD  PELENTOPOB TOPMOHOB. [opMOHBI €
TpaHCMeMOPaHHBIM ~ MEXaHM3MOM  JICHCTBHA. MeMOpaHHble PELEnTopbl W BTOPHYHBIC
OCPEIHAKH. AJCHHIATIHKIA3A H docpomuscrepasa. [[-AMSP kak BTOPUYHBIH MeCCeKep H
KoBaIeHTHas Moaudukauns GenKoB-(PepMEHTOB. G-6enxu. PenenTop3aBHCHMBIE HOHHBIC

kanansl. MHosuton-Tpudocdar u Ca2* kak BTOpUuHble nocpeanuku. [opmonzaBHCHMAS
xumuueckas Moauukauus 6enkos. [IpoTeHHKHHA3BL. [IpocTarnaHIuHbl. BHYTPHKIECTOYHBIC H
sUIEHBIE PELICIITOPbI TOPMOHOB, HX BIIHSAHHE Ha SKCTIPECCHIO IE€HOB.

Mexanusm jgeficTeus. Mecto OGHOCMHTE3a TOPMOHOB — OHIOKDHHHBIC JKEJEBI. [unep- H
runoQyHKIHA JKeTes.

["'opMOHEI LM TOBHIHOM XKelle3bl, CTPYKTYPa, cBOMCTBA, OMOIOrHYecKoe NeHCTBHE.

TOpMOHBI MOKEITyIOYHOH JKeye3bl — MHCYJIHH, IIOKaroH; JIMTIOKAUH CTPYKTYypa, CBOMCTBA,
fuonoruueckas poib.

[OpMOHBI MO3TOBOTO CIIOS KOPBI HA/ANOYCTHHKOB; HX CTPYKTypa, CBOHCTBa, OHOIOrHYeCKas
pOJIb.

[opMOHBI THIIOTanamyca. ['opMOHEI nepefHel U 3a1HeH N0I1 runodusa; CTPyKTypa, CBOHCTBA,
Ouosoruueckas poib.

[opMOHBI [OJIOBBIX Kenes. VIX cTpykTypa, cBOlicTBA, OHOIOrHYecKas poib.

[TpocTarianIHuHBL

MCIo/b30BaHMe TOPMOHOB | HX CHHTETHUYECKHX aHAIOrOB B KHBOTHOBOJICTEE.

2.8. O6GMeH BemecTB H SHEPTHH B OPraHuzMe
OO61as XapakTepucTHKa oOMeHa BEIIeCTB U SHEPTHH. KpyroBopoT BEIIECTB B ouochepe.
BuoOJIOrHyecK e 00BEKTHI KaK cTaloHapHble cuctemsl. Conpskenne OHOXHMHUECKHX PEeaKlHi.
MeTaGommyeckue Lemd, cetd ¥ IMKaIsL  OOpaTMMOCTh OMOXMMHYECKUX TPOLIECCOB.



Karabonnyeckue u anabonuyeckue npouecchl. E1MHCTBO OCHOBHBIX METa0OIMYECKUX MyTEH BO
BCEX JKHBBIX cHcTeMax. OCHOBHBIE 3Tanbl 0OMEHa BEILECTB.

buonoruyeckoe okucnenue. Mcropus popMUpoBaHusl COBPEMEHHOIO INPENCTABIEHUS O
OnonornyeckoM okucieHHH. OCHOBHBIC MOHATHA OmosHepreTHkH. ATQP — yHHBEpCAIbHBIH
HCTOYHUK OJHEprud B Ouonoruyeckux cucreMax. COEIMHEHUS C BBICOKHM IOTEHLHAIOM
[epeHoca Pyl - MaKpOIpru4eckue coeauHenns (Hykiaeosun au- u tpudocdarsl, nupodocdar,
ryanuauHgocdarel, auuatHosupsl). OHepreTHueckoe —compsbkeHHe.  DochopunbHBI
noteHuMan kiuetkd. Hyxneosun 1u- u TpudocdarkuHazpl.  ANCHUIATKHHA3Has U
KpeaTHHKHHA3Has peaKlnu.

TepmuHanbHOE  OKHCTeHHe. MexaHH3MbI — aKTHBalMK  Kuciopoga.  Okcuaasbl.

KobepMeHTEl OKHCIHTENIEHO-BOCCTAHOBHTEIBHEIX PeaKIHi (HAI["'IHAI[H, HAI[(DJUHA,I[CDH,
OMH/OMH-Hp, OAJI/DAJ-HD). DnexkrpoHTpaHcdepasHble peakuuu. YOHUXHHOH, Kele3o-

cepHble O€JIKM W LMTOXPOMBI KaKk KOMIIOHEHTBI JpIxareipHOd wuend. Jlokanusauus
OKHCJIMTEJIBHBIX IPOLECCOB B KJICTKS. MHTOXOHAPHH H HX POJb KaK OHOYHEPreTHYCCKHX
MaluH. Jlokanu3auus 3JIEeKTpOH- TpaHcdepas B Ouosnorudeckux MemOpanax. CTpykTypa
AbIXaTebHON  HenmH.  XHMHOCMOTHYECKas  TEOpHA  CONPKEHHSA  OKHCJIUTETIBHOTO
ochopunupoBanus u TkaneBoro Apixanus. D m H u ero 3nauenue. [{uknuueckuii BEKTOPHBI
nepeHoc NpoToHa. buosornyeckue reHepaTtopbl pa3HOCTH 3JIEKTPOXMMHUYECKMX IMOTEHIHMANIOB
HOHOB. DJICKTPOXMMHYECKOE CONpPsKEHHEe B MeMOpaHax U OKUCIHTeIbHOE GochopHiHpoBaHHe,
cuntes AT®. Mexanusmbl okucnutenbHoro U ¢orodochopunuposanus. Pazobmurtenn u
noHOGOpsl. MexaHu3Mbl pa300LIeHHs OKHCIUTEIBHOTO (ochOpHIHPOBAHHS H TKAHEBOIO
nbixanus. ATd-azpl ux cTpoeHne u (yHkuus. OOmHOCT MeMOpaHHBIX NpeobpasoBaTelneil
MHTOXOHIPHH, XJIOpomnacToB H XpomatohopoB. DddeKTHBHOCTD aKKyMyJSIIHH OJHEPrHH,
CONPSDKEHHOH C TIEPeHOCOM 3JIeKTPOHOB. AJBTEpPHATHBHBIE (QYHKIHMH OHOJIOTMYECKOTO
okucnenus. Tepmorenes. JlpixatenbHble nend MukpocoM. Llutoxpom P-450 u oxuciaurtenpHas
JECTPYKIMS  KCEHOOMOTHKOB. AKTUBHBIE (opMBl  KHUciopoaa, HX oOpa3oBaHue U
00e3BpekrBaHne. 3HaYeHHE aKTHBHBIX (popM Kucnopoaa amst QyHKLHOHUPOBAHUS KJIETKH.

OepMmenThl abIxaTesnbHOR wenu. CBoOoxHoe okuciaeHHe. OKUCICHHE, CBS3aHHOE C
pocopunnpoBanreM. PazoOwmenue oxkuciaeHHs U  (QochopHIUpoBaHHS H (aKTOpbl €ro
BBI3BIBAOIIUE.

2.9. OdmeH yriieBoaoB

Buonornyeckoe 3HavyeHue YriieBoa0B. HCpCBapHBaHHe YriepoagoB B IKEJIYIO4HYHO-
KHIIEYHOM TPaKTe M X BcackiBaHHe. PepMeHTHI, YYacTBYIOIIHE B TIepeBapHBaHUH YTJIEBOJIOB.
OcoOeHHOCTH MNUINEBAPEHUs YTJIEBOJIOB Y JKBauHBIX KMBOTHBIX. Ponp kietyatku. Cynwba
BCOCABIIUXCA  MOHOcaxapuaoB  (rmokosel). OOpasoBaHHe  TIJIMKOT€Ha B TEYEHH.
[IpomesxyTo4HbIH OOMEH YIJIEBOAOB B OpraHax U TKaHAX.

OcHoBHEIE YOIeBOAbl HBOTHDBIX, HX COOCPIKaHHC B TKaHAX, OuoornyecKas PoOJIb.
OcHoBHBIe yriieBozbl nuiy. [lepesapuBanue yrineponos. [7oko3a Kak BaKHEHIIMH MeTabOIUT
yrneBosiHoro obMeHa: obuias cxema UCTOYHHKOB W MyTel pacXoA0BaHHs MIIOKO3bl B OPraHu3Me.
KaraGonu3m roko3sl. A3poGHBIH pacnal — OCHOBHO# MyTh KaTaboln3Ma [IIOKO3bI Y YesloBeKa
H JpyrHx a’poOHbIX opraHu3MoB. [locnenoBarenbHOCTh peakumii 10 00pa3oBaHHWs MHpyBara
(aopoOHBIf TMTUKONMM3) KaK crenu(HUecKuil Ui MIFOKO3kI MyTk KarabonuiMa. PacnipocTpanenue
1 (U3HOJIOrMYECKOe 3Ha4YeHHe a’po0HOro pacmaza MIOKO3bl. Mcrnonb3oBaHWe INFOKO3BI VIS
CHHTE3a JXHPOB B IICYCHH M B JKUPOBOH TKaHH. AHa’poOHBIM pacnan IoKo3bl (aHa’poOHbIN
MIMKONK3). [ITMKomMTHYeCKas OKCHAOPEeIYKIIUS, TUPYBAT KaK aKklenTop Boaopoaa; cybcrparHoe
bochopunuposanue. PacnpenencHue u (PH3HOIOTHYECKOE 3HAYEHHE aHa’poOHOro pacnana
DIIOKO3bl. BHOCHMHTE3 IUIIOKO3bl (IVIIOKOHEOreHe3) H3 MOJIOYHOM KHCIOThL B3aumocssse
IJIMKO/IM3a B MBILILAX H [IIOKOHEOreHe3a B neyeHu (uuka Kopu). Annocrepuyeckie MEXaHH3MBbI
perynsuuu adpoOHOro M aHa’pobHOro myTeil pacmaja DMIOKO3Bl W [IIOKOHEOreHesa.
[Ipencrasnenue o neHro3odocharHoM MyTH NpeBpalleHui I0K03bl. OKHCIUTENBHBIE PEAKLIUH
(mo craguu puOynoso-3-(ocpara). CymmapHble pe3ynbTaThl NEHTO30(OCPATHOIO IYyTH.
ObpazoBanue HAJI®H wu mneHto3. PacnpocrpaHeHre ©  (QHU3HOJIOTHYECKOE 3HAYCHHE.



[Tento3oocdarupii myTs W (orocHHTe3. CBOKCTBA M PACNPOCTPAHCHHE DIMKOICHA KaK
pe3epBHOTO Moucaxapuaa. buocnuTes riukorena. Mobummsauus KiMKoresa. GH3HOIOTHYECKOE
3HAYCHHE pe3epBUpOBaHMs W MoOWm3amuu riukoreHa. OCOGEHHOCTH OOMeHa IIOKO3bI B
pa3sHBIX OpraHax H KJI€TKax: JpUTPOLHTEI, MO3T, MBIMINEL, JKUPOBas TKaHb, IIE€YCHb. H3meHeHus
[JIIOKO3BI B TI€YeHH (CHHTE3 ¥ paclai IVIMKOreHa, TIMKOIM3) MPH CMEHE MEpHOa NHIIeBapeH s
Ha noctabcopOTHBHBIA NMEPHOA M COCTOSHHS MOKOA HA MBILICUHYIO paboTy. Pojib MHCYIHHA,
[JIIOKaroHa, alJpeHalliHa, aﬂeHHﬂaTHHKIIa?.HOﬁ CHCTEMBI W TNIPOTEHHKHHA3. npeﬂCTaBHCHHﬂ (6]
CTpOEHMH M (YHKLMHM YIICBOAHOH YacTd IIMKONMPOTCHHOB H IIMKOIMIIHIOB. CuasoBsie
KHCJIOTEL [ 'MuKro3aMHHOTTTHKAHEL H IIPOTEOTIHKAHEL. I nanypoHOBasd KUCJIOTa, XOHIPOUTHUHCEPHAA
KICJI0TA, OpraHu3auuss W (YHKUMH MEKKJIETOYHOTO BeulecTBa. IemapuH: TpPeCTaBICHHE O
CTPOEHMHM, pacmpocTpaHeHHH H (QyHKuusx. lIpuMeHeHHE B MEIMLHMHC. HeiliporymopanbHas
perymauus  ymieBogHoro obMena. [unormukemus. —['HIEprIHKEMHA. HacnezncTBeHHBIE
HapyLICHHA obmeHna MOHOCaxapHJIO0B H JucaxapHaoB: rajakTo3zeMusi, HENepeHOCHMOCTh
(hPYKTO3BI, HEMIEPEHOCHMOCTD TMCAXapU/IOB. [TIHKOreHO3b! M ArTMKOTE€HO3BI.

2.10. OdmeH JTHNIHI0OB

Buonoruyeckoe 3HaueHue IUMHA0B. [lepeBapuBaHye JMITHIOB B JKEIYA04YHO-KHIICTHOM
TpaKTe M MX BCacblBaHHE. OMYJIbTHpPOBaHHe H 3HAYEHHE 3TOro mpouecca B oOMEHEe JIHITHJIOB.
JKequnble KMCJIOTH U X OHOMoruuyeckas pojib. [IpOMEKKTOYHBIH OOMEH JHMIHIOB B TKaHAX H
knetkax. OKHCICHHE TJIMIEpPUHA W ero Ouoyoruyeckas posb. Jlumomus. ®epMeHTaTUBHBII
rUPOJIM3 JKHpPOB. JIMMasel, paclpocTpaHeHHe B TIPHPOJE M XapaKTEPHCTHKA. JIumokcurexasel,
UX CBOMCTBA, MEXaHW3M JCHCTBHA M PONb B MHUIUCBOH MPOMBIILIEHHOCTH. OKHCIHTENbHBIH
pacnaj JKMPHBIX KHCJIOT. DHepreTuueckas 3()(QeKTHBHOCTh pacrajna JKMPHBLIX KHCIJIOT. Posb
KapHUTHHA B METaOOJMYECKHX MPEPAICHUAX JKMPHBIX KHCIOT. Bera-, anbda- U omera-
OKHCJICHHE KHPHBIX KHCIOT. KOSH3MM A M ero posis B npoueccax 00MeHa JKMPHBIX KHCIJIOT. 4-
(ochonaHTeTenH U €ro ponb B OHOCHHTE3€ KHPHBIX KHCJIOT. buocHHTE3 KHPHBIX KHCJIOT.
CHHTa3a )KMPHBIX KMCJIOT. BHOCHHTe3 TpHrauLepu/10B. [IpeBpaluenue )upos Npu CO3PEBAHNH 1
[POPacTaHHU CeMSH M IUI0AO0B. (DepMEHTaTHBHBIE NPEBPAIICHUS docharunos. Ctpoenue H
dyukiuu memGpan B KieTke. 3HaueHHe (pochaTHI0B B MHIIEBOH MPOMBILIICHHOCTH. Buocunres
XOJECTePHHA H ero peryJsiius. 3HadeHHe XolecTeprHa B opranu3me. CHHTE3 KETIHBIX KACIIOT.
Crepoupl Kak rnpoBuTamuHbl JI. DdupHBIE Macia H UX NPEBpallleHue B PaCTCHHAX. Kayuyk u
ryrra. BHOCHHTE3 H30IIPEHOHI0B, TEPIICHOU/I0B U KapOTHHOHIOB.

OKHCIIEHHE JKMPHBIX KHMCIOT. BuocuHTes IKMpHBIX KuHCAOT. OOMEH XO/eCTepHHA,
docdonunuaos, pacnan, OHOCHHTE3 U OHONOrHYECKast pojb B JKHBOM OpraHH3Me.

KeronoBele Tena. OOpa3oBanue, OHOXMMHYECKOE HasHaueHHe. MoeKy/ApHbIC
MEXaHHU3MbI BOSHUKHOBEHHS KETO30B.

Perynsiius TUnuUIHOro ooMeHa.

2.11. O6men GenkoB

Buonormueckas polp OenkoB. IlpotemHsl M mpoTeuisl. bamanc asora H - €ro
Pa3HOBUJIHOCTH.

Pacimennenue 6elK0OB B opraHax nuuesapenus. [lentuaassl.

OcoGEeHHOCTH IpEeBpalleHHs] a30TCOEPKAlIUX BEIIECTB Y IKBAYHBIX IKUBOTHBIX.
MukpoOuaibHblii CHHTE3 OeNKa B MpeUKeNyIKaX KBauHbIX, CIIENOi KHIIKE U TOJCTOM OTIENe
KHMIIIeUHHKa. JHaYeHue O0eIK0B MUKpOOHaIbHOrO CHHTE3d B TUTAHUH JKBAYHBIX )KHBOTHBIX.

[TonHOlLIEHHBIE W HEMOJHOLEHHble Oenku. BcachiBanWe MPOAYKTOB MNEPEBapHBAHHA
OenKoB.

['HyeHHe GEIKOB B KHIICYHHUKE MO BIHSHHEM OakTepuili 1 MeXaHW3M 00e3BpeKUBAHUS
TOKCHYECKHX MPOIYKTOB.

BrocuHTe3 GEIKOB H €r0 OCHOBHBIE JTAllbL.

[lytu  mpeBpamleHHs  AMHHOKHCIOT  (Ae3aMHMHHMpOBaHME,  TpaHCAMHHHPOBAHHE,

nexkapGokcuupoBanue). buocuHTes aMMHOKHMCIIOT B OpraHU3MeE.



OGe3BpeKMBAHHE aMMHAKa B OpraHu3Me (CHHTE3 MOYEBHHBI, IyTaMHHa, acriaparuia u
ap.)

OcoGennocTn oOMeHa aMHHOKHCNOT. Vcmonmb3oBaHue —Ge3a30THCTBIX — OCTATKOB
AMHHOKHCIIOT B TKaAHAX.

O61Me TPUHIUIIBI PETYIISIHE 00MeHa OeKOB.

TpuHUMIE] HOPMHPOBAHUS G€TKOBOIO X AMHHOKHCIIOTHOTO MIUTAHHA JKHBOTHBIX.

OcobennocTd 0OMeHa OeKOB Yy NTHIL.

[TaTonorun oOMeHa OeKoB.

OcobeHHOoCTH 0OMEHa XPOMOIIPOTEMHOB U APYTHX CIIOKHBIX OenKoB.

2.12. O6MeH HYKJIEeHHOBBIX KHCJI0T
PaciuernieHue U BCAacblBaHME HYKIEHHOBBIX KHCJOT B JKeITyJOYHO-KHUIICYHOM TPAKTE.
BuocuHTe3 MypHHOBBIX M MHPUMHINHOBBIX HYKIICOTHJIOB. MaTpuuHbIi MEXaHH3M CHHTE3a
HYKJIEHHOBBIX KHCIOT. Pacinennenne HyKICWHOBBIX KHCIOT B TKAHSIX OpraHu3Ma. KoHneunsle
NpOAyKTHl pacnaja IYpPHHOBBIX H IHPHMHIIWHOBBIX HYKICOTHIOB y pasHBIX BHIOB
CelLOKOXO3SHCTBEHHBIX ~ JKMBOTHBIX M MeXaHusM  HX  00pasoBaHHA. Hyxneassl
MHIIEBAPUTEILHOrO TPAaKTa M TKaHe#. Pacmaj mypHHOBBIX HYKJICOTHIOB. [IpencraBnenue o
GHOCHHTE3e MYPHHOBEIX HYKJICOTHIOB, MPOUCXOXKICHHE HaCTEH MyPUHOBOIO ANpa; HAIATBHEIC
crammu GuocuHTe3a (0T pub030-5-hocdara 10 S-pochopudosnnamiuHa). MHO3WHOBAs KUCIO0TA
KaK MpeIIIeCTBCHHHK aIe€HHUIOBOH H ryanuioBoi kucnot. llpencrasnenue o pacmane H
GUOCHHTe3e IMPHMHIIHHOBBIX HyKjieoTHaoB. Koopaunamusi OHOCHHTE3a ITyPHHOBRIX M
NMPUMHIIMHOBBIX HYKIeOTHIOB. HapyweHus OOMeHa HYyKICOTHIOB. [Toparpa; nmpUMEHCHHE

AZIONYPHHONA JUTS Nevenus noaarpel. Keantunypust. OpoTaluaypus.

2.13. MunepaabHblii H BOAHBI 00MeH

KoNMuecTBEHHOE COIEpKaHHEe M COCTOAHHE BOJBI B TKaHIX. Boaupiii oOMeH H ero
peryasuus. CoJepKaHWe MHHEpPAIBHBIX BEIIECTB B OpraHax M TKaHsX. Makpo- H
MUKDO3/IEMEHTBI, UX GHOJIOTHYECKas POJb U OOMEH. Perynsuus oOMeHa BOJbI H MHHEPAIBHbIX
BCILIECTB.

3HaueHHWE MaKpo- H MHKPO3JEMEHTOB B KHBOTHOBOJCTBEC. BoHo-coneBoit 0OMEH.
DNEeKTPOJIMTHBIA ~ COCTAB  JKHAKOCTEH  OpraHu3ma. MexaHH3MBl ~ peryjsiiuu  o0nema,
3MEKTPOJIUTHOrO coctaBa M pH JKuaKocTel opraHu3Ma. Ponp mouek B peryjisiUd BOAHO-
COJNEBOro OOMeHa. AHTHAMYPETHYCCKHil TOPMOH, albJOCTEpPOH H pPEHHH-AHTHOTEH3MHOBAs
cHCTeMa, MEXaHH3M BOCCTaHOBJCHHS 00beMa KpOBH I10CIE KPOBONOTCPH. BuoXUMHYECKHE
MEXAHH3MBI BO3HHKHOBEHHS ITOYGUHON THIIEPTOHHM. YCJIOBHS W MEXaHHW3MBl BOZHHKHOBCHHS
AIMIO3a M AIKaI03a, 00e3BOXMBAHMS OpraHusma, otekos. Harpui u KaJIHi B OpraHu3Me.
TpancmMeMOpaHHBIM IpaideHT HOHOB HATpus W KallH4, HaTpuii-kasmeBbli Hacoc (Na, K-
AT®a3a) u ero pynkuun. Hapymenns oOMeHa HATpHs U KaJIUs. dochopHO-KaTbLHEBBIH 0OMEH.
MunepaspHble u opranudeckie Gocdarsl. PyHKIMH HOHOB KalIbLHA B TKAHAX. MuHepanbHbIiH
cocTaB KOCTHOH Tkauu. Perymuus (ochopHO-KalblueBoro obMeHa TNapaTropMOHOB,
KaJbIIMTOHHHOM U KajpuuTproloM. Butamun D, TpaHCnopTHas ¥ aKTHBHASA (opMBI BUTAMHHA
D. ['uneprnapaTupeonu3M, THIIONAPaTHPEOHIU3M.

2.14. BzanMocBsizb 00MeHa Pas/IH4HbIX BellecTB

MosneKy/pHBIE MeXaHH3MBI, OO€CrevMBAIOIIME €IMHCTBO H B3aHMOCBA3L B oOmeHe
pemects (0OLLIHe, TPOMEKYTOYHbIC IIPOMYKTHI MPH 0OMEHE aMHHOKHCIIOT, yIICBOJIOB, KUPHBIX
KHCIIOT, JIMLepHHa 1 Ap.). OGpaTHMOCTh peakiuii Ipi 0OMeHe BELIECTB. EIMHCTBO MPOLIECCOB
oGMeHa BemecTB. CBS3b MpOLECCOB Karaboau3Ma M aHabONM3Ma, OJHEPreTHYCCKHX M
KOHCTPYKTHBHBIX IIPOLIECCOB. DHEpPreTHKa OOMEHa BEIIECTB. B3auMocBsA3b MeXIy oOMeHamu
GelKOB, YIJIEBOIOB, KHpOB M Junuos. Kirouessie ($EpMEHTHI. CniocoOBl peryIHpoBaHusd
MeTabonusma. PerynupoBanue JKCIIPECCHH TEHOB. HacnencTtBeHHbIS 00JIe3HH.
[IOCTTpAaHCIAMOHHAS KOBAICHTHAS MOM(UKALHUS OenkoB (BHYTPUKJIETOUHBIE [pPOTEA3bl,



POTEHHKHHA3bI, TIPOTeHH(OCHaTaskl), METUIHPOBAHHE, TTHKO3HIMPOBAHHC, aMHIMPOBAHHE H
Je3aMUApOBaHKe W Ap. Moauukanuu. PerynmpoBanue aKTHBHOCTH depMmenTOB cybCTpaToM,
[IPOLYKTOM H MeTab0THTaMH. MOJIEKy IIPHEIE OCHOBBI FOMEOCTA3a KICTKH.

[opMOHATLHEIE MEXAHH3MBI PETYJIsilini OOMEHa BEILCCTB.

Pasnes 3. BHOXHMES CHeLMAIN3HPOBAHHBIX TKaHeH H OpraHos
3.1. buoxumus KPoBH

XuMugeckuii coctaB KpoBd. OCOOEHHOCTH Pa3BUTHSL, CTPOCHHA M XMMHICCKOrO cOCTana
OPUTPOLMTOB.  ['€MOTIOOMH, — OKCHIeMOrJIOOWH;  TPaHCmopT — KHCIOpOAa KPOBBIO.
Kap6okcnreMornoOuH, MeTreMorio6ut. TpaHCIopT ABYOKHCH YIIEPO/d KPOBBIO. ['emornodun
mioga ¥ ero (M3MOIOrMYecKHe CBOMCTBA, 3HadeHue. Bapnaumu HEePBHYHON CTPYKTYpbl H
CBOMCTBA IeMOIJIOOMHA uenoBeka. 'eMornoOuHonaTnd, AHEMHYECKHE THIIOKCHH. Buocunres
rema. OOMen xenme3a; TpaHcheppuH W (QEppHTHH. KenezonepuuuTHEIE aHEMHH,
WIHONATHYECKUH reMoXpoMaTo3. ['paHy/IOUUThl H arpaHy/IoUHTel. PeryaaropHas U 3alliTHAsA
dyskuu. Benku CEHIBOPOTKH KPOBH. AJIBOYMUH W ApYTHE TPaHCTOPTHBIC 6enku. 'noOynuHEL
[MTousite o Genkax ocTpoil (aswl, ONPENCACHHE ¢ LEJIbIO AHATHOCTHKH. @epMeHTBl KPOBH.
KunugoBas cucrema. CoBpeMeHHBIE TIPeICTaBlACHHS O TEMOCTase:  CBEpThIBArOLNad,
[POTHBOCBEPTHIBAIONIAA CHCTEMBI, HHOPHHOTHS. CocyaHcTo- TPOMOGOIHTAPHBIH, [Ia3MEHHBIH,
TKaHEeBBIi reMocTa3. BHyTpeHHUI W BHELIHWI MEXaHH3M CBEPTHIBAHH. KackaaHblli MeXaHH3M
AKTHBAllMM (DEPMEHTOB, Y4acCTBYIOLIMX B CBCPTbIBAHMH KPOBH. INpespawenne GuOpHHOreHa B
¢uGpun, obpasosanme TpomGa. Pomp  BHTaMHHA K B CBepThIBaHHH  KPOBH.
[IpotuBocBepThIBatomas  cuctema. [lnasMuHOreH M IUIA3MHH,  THIPOJIHM3 bubpuna.
AHTHTPOMOHMHBI M Trenapud. BpoikacHHBIC H npuOOpeTeHHbIE HApyIIeHHs reMocTasa.
AKTHBATOpbl IUIa3MHHOTEHA H I[POTEOJMTHYECKHE depmeHTBl KaK TPOMOOIHTHYCCKHE
nekapcTBeHHble cpencTBa. KIMHHYECKOE 3HAYCHHE OMOXMMHYECKOTO aHaIH3a KpOBH.
[IpaKkTHYECKOE HCIONb30BaHHEe OeMkoB KpoBH. Bo3pacTHbIE W BHIOBBIC 0COOEHHOCTH
XHMHYECKOr0 COCTABa KPOBH >KUBOTHBIX. TPaHCIOPT KHUCIOpOJda SPUTPOLHTAMH. Kpuerie
JMCCOLMAlH OKCHIeHHpoBaHHoro remornobuna. KapbokcnaHruapasa. BydepHsle cHCTEMBI
kpoBH. CucTema CBepTEIBaHMA KpoBH. beiku mnasmbl KpOBH H GyHKIHOHAIbHAS OHOXHMMUS
(hOPMEHHBIX 3]IEMEHTOB KPOBU. BHOXHMHIYECKHE OCHOBBI HMMYHHTETA. [ToHsATHE O LMTOKHHAX U
XeMOKHHaX. PerenTopbl HTMTOKHHOB U XeMOKHHOB.

Xumuueckuit cocTaB UMbl H JIHKBOPA.

3.2. BHOXHMHSI MbILHIEYHOI, HEPBHOIi, COETHHATEIbHBIX TKAHEll H WePCTHOH
NpoayKIHH

XHUMHUYECKHH CcOCTaB MBI OEJKM, YIJIEBOAbI, JHMUIBI, a30THCTBIC H 0e3a30THCThIE
erecTBa. MUHepaIbHBIH cocTaB. OTIHYUTEIBHBIE 0COOCHHOCTH XMMUYECKOrO COCTaBa MBILIL
Y pasHBIX BHJOB JKMBOTHBIX, NTHII, PbIO. BHOXMMHUS MBIIIEYHOTO COKPAIICHHA. XHUMHYECKHH
COCTaB U O0COOEHHOCTH OOMeHa B CepaeuHOM Mbllle. bHOXHMUYECKHE M3MEHCHHSA B MBILILAX
npu atpoduu 1 aucTpodud. OKOYCHEHHE MBILIIL BuoxuMus MSCHON NPOAYKTHBHOCTH: BIHAHUC
reHeTHUYeCKHX (DaKTOpOB, KOPMIIEHHS H colepxkanusd. OCOOCHHOCTH SHEPreTHIeCKOro obMmeHa B
MbIIIIAX, KpeaTHH(pocdaT. BHOXUMHYECKME H3MEHCHHS INpH MBIICYHbIX JHCTpOUsAX H
JieHepBalii MbIIIIL. KpeaTnHypus.

XuMHYECKUi cOCTaB HEpBHOH TKaHW. benku, yrieBOMIbI, JMITHIEI HEPBHOM CHCTEMBL
Cneunduueckne Oenxu HepBHOW Tkanu. HeGenkoBbie OJKCTPAKTHBHBIC U MHUHepaIbHbIE
BeiiecTBa. OYHKIMOHAIbHAS CBS3b MEKAY COCTOAHHCM HEpBHOM TKaHH ¥ OOMEHOM BELIECTB,
XHMH3M T€peJayd HEPBHOTO HMIyjibca. MHETHHOBEIC MeMOpaHbl: OCOOEHHOCTH COCTaBa H
CTPYKTYpBl. BHOXHMMUSI BO3HMKHOBEHHS M NPOBEICHHS HEPBHOTO HMITYJILCA. MonekyJsipHbIe
MEXAHH3Mbl CHHAINTHYECKOH mepeaun. JHepreTuyeckuii 0OMeH, 3HaUCHHE a’po0HOro pacmnana
FoK03bl. OCOBEHHOCTH 0OMeHa aMHHOKHCIOT. Pojb [IyTaMiHOBOH KuCOThl. BosOyxatomue
M TOPMO3HBIE MEIMATOPBl B LEHTPAIbHOH HEPBHOH CHCTEME. Kputepuu. buosnorayecku



AKTUBHbIE menTiasl. HOMHMIEMMs H aHTHHOLHIENTHBHEE MeXaHW3MEL OOMeH U (YHKIHK
OMOr¢HHBIX AMHHOB.

Kommaren. Omactud. Ilporeornmkanbl. — Mykomonucaxapuasl. — bHOXHMHYECKHE
H3MEHSHHSH B COQ)IHHHTBHBHOﬁ TKaHu IpH CTApEHHH H aToOJIOTHYECKHX IpOoleccax. Buoxumus
KOXM, XHMMYECKHH COCTAB IIEPCTH ¥  LIEPCTHAdA MPOAYKTHBHOCTB.  CTPYKTYpHO-
(hYHKUMOHAIbHBIE ~ OCOOCHHOCTH  COCAMHHTE/IBHOH — TKaHH. Knetounsle  3JIEMEHTBI,
OuoJIOrHYecKas posib. MEKKICTOYHOE BEUIECTBO: [JIMKO3AMHHOITIMKAHBI, MPOTCOrIHKAHBI.
ITonspHOCTb, (YHKUMH B OpraHu3Me. Pojb MpOTEOrTMKAaHOB B oOMeHe KAaTHOHOB U BOJBI.
OcHOBHBIE OelTKH coeqMHUTeNBHOM TkaHu. KomareH: ocoOGeHHOCTH aMHHOKHCIIOTHOTO COCTaBa,
NepBUUHOMA # TPOCTPAHCTBEHHOH CTPYKTYphl, Guocunresa. Pors acKOpOHHOBOIl KHCJIOTHI B
FHIPOKCHIMPOBAHWH MPOTHHA M ju3uHa. OOpasoBaHHE KOJUIATCHOBBIX BOJIOKOH. Hpyrue
uOpHLIApHLIe GeNKH COeNMHUTENBHOH TKaHW. Pa3sHOBHIHOCTH COCAMHHUTEIIBHON TKaHH.
O6uemerabonnyeckue U crnenuduueckue GyHkuud, V3MeHeHHA COEIMHUTEIBHON TKAHU IpH
CTApeHHH, KOJUIAreHo3aX, 3aKMBICHMH paH. bBuoxumus kocTHOH Tkamu. KommareH #
HEeKOJ/UIAreHOBbIE OENKM KOCTHOH TKaHH. Poip B  PEMOJETMPOBAHMH KOCTHOM TKaHH.
MHHepa/IbHbIe BEIIECTBA KOCTHOH TKaHH. ['HIPOKCHANATHT i HeanaTHTHBIE GopMBI KaIblHSA U
docdopa. Peryssuus npoueccoB MUHEPATH3ALMH U IEMUHEPATH3ALIMH.

DaxTopb! MOBBILIECHUSA EPCTHOH MPOTYKTHBHOCTH.

3.3. BuoxuMus Mo4ex H MOYH
OcoBGeHHOCTH OOMEHa BemecTB B Moukax. [loukd, QYHKUHH: pPeryasaTOpHO-
roMeocTaTHueckas, 00€3BpEKMBaIONasi, IKCKPETOpHAasA, BHYTPHCEKPETOpHAs, MOLNCPXKAHUMA
KHCJIOTHO-IIEIOYHOI0 PaBHOBECHS
CoctaB U (U3MKO-XMMHYECKHE CBOMCTBA MOYH, MATOJOIHYECKHE KOMIOHCHTBI MOYH —
6eI10K, KpOBb, caxap, KeTOHOBbIE (ALETOHOBEIE) TeNa, OUIMpYOuH, ypOGHIHH, NOPQUPHUHBL.
XuMHU4YeCKHH COCTaB MOYH ITHIL

3.4. Buoxumus ne4eHH

Posib TeueHH B OOMEHE YIVICBONOB, JHIMUIOB, aMHHOKHMCIOT. CHHTE3 OeNKOB I1a3Mbl
KpOBH B NedueHH. Peakuus o0e3BpexuBaHMs (IETOKCHKALMH) BCIIECTB B NEYCHH; OKHUCICHHE
(THIPOKCHIIMPOBAHHKE ¥ Jp.), KoHbIorauusa. O0e3BpekHBaHHE GunpyouHa. TIpsaMoii 1 HelpsAMOn
ounnpyoun. Hapymenns oOmena OunupyOuHa. JKenTyXu: reMOIUTHHYCCKAs (HaamedeHoYHas ),
napcHXHMarosHas  (medeHounasn), OOTYpaUHOHHAS IWIM MeXaHWYecKas (nonneyeHoYHAsN).
OU3HONOTMYECKas JKENTYXa HOBOPOXKICHHBIX M TEMOJMTHYCCKas OO0J€3Hb HOBOPOMKICHHDIX.
JlMarHoCTHYECKOe 3HAUeHUe onpeeenns OunupyOrHa i APYTrHX JKETYHBIX THIMCHTOB B KPOBH
1 Moue.MHaKTHBanMs rOPMOHOB B NE4YeHH (MHCYIHH, CTCPOUIHBIC TOPMOHBI, KaTeXoJaMHUHbL).
O6e3BpeXXHBaHKE B MEYEHH IPOIAYKTOB MHKPOGHOIO PacUICI/ICHHs AMUHOKUCIIOT B KMIICTHHKE.
MeTtaGoau3M 4YKEpPOAHBIX, B TOM HYHCIE JICKApPCTBCHHLIX BCIICCTB. [TpencraBienue o
XHMHYECKOM KaHIleporeHe3e.BHOXHMMHUECKHE MeXaHH3MBl [ATOre¢Hesa Ne4YeHOYHO-KIETOUHOH
HENOCTAaTOYHOCTH M MEYEHOYHOM KOMBl. bHOXMMHYECKHE MapKephl AHArHOCTHKH nopakeHu’
[IeYECHH.

Pasnen 4. BHoxuMHsa HEKOTOPBIX NPOAYKTOB KHBOTHOBOACTBA
4.1. Buoxumus M0JIOKa H M0JI0K000pa3oBaHus
OBGMeH BelecTB B MOJIOUHOI skenese. CocTaB H pHU3NKO-XMMHYIECKHE CBOHCTBA MOJIOKA H
MOJIO3HBA Y Pa3HBIX BHIOB JKHBOTHBIX. DHOCHHTE3 KOMIIOHECHTOB MOJIOKA (Oenku, KUPBL,
YIIeBOAbl M JIP.), PEry/silids MOJNOKoOOpasoBaHms. bHOXHMHA MOJIOYHOH IPOJYKTHBHOCTH
(BMMSIHKE TeHETHYECKHX (aKTOPOB, KOPMIICHHUS M TEXHOJIOTHH IIPOM3BO/ICTB MOJIOKa).

4.2. Bunoxumus siiina, SHYHOH NPOAYKIHH H Meaa
OcoBennocTu o6MeHa BenecTB y nTHIl. CocTaB U GH3HKO-XHMHYECKHE CBOHCTBA sina.
CocTaB 1 pU3UKO-XHMHUYECKHE CBOMCTBA Me/a



5.2.2.3 CopepkaHue rocy1apcTBeHHOr0 YK3aMena (3amuTa yueOHO-MeTOHYEeCKOro
KOMILIeKca o BBIGPAaHHOIl  AHCIMILIMHE)

y'—ICﬁHO-MeTOHH‘{eCKHﬂ KOMILJIEKC IO AHUCIHIIIMHE BKIIOHACT!
- paGouyo porpammy;
= y‘JCGHO*MCTO,ﬂH‘ieCKHC MaT€pHaJIbl (KeﬁCBI, JeN0BBIE HIPBI; MaTepualibl Il MPaKTHYECKHX H
naGopaTopHBIX paboT, 3aJa4H H Apyrue yueOHbIe MaTepuasl);
- (OHJI OLIEHOUHBIX CPE/ICTB.

5.2.2.3.1 Pado4ana npozpamma y4e6Hoi QUCUUnIUHbI

Padowasa npozpamma — 3TO COJEpXKaTebHAd OCHOBA OIIOIT. Ee oTaMyuTeNIBHON
0Cc00EHHOCTBIO SBISETCS KOMIIETEHTHOCTHAS opueHtauus. [loMHMO TpaTMIHOHHLIX
TpeGoBaHMii B cojepianue  paboucH — MPOrpamMMel HeoOXOIUMO BHECTH CIENYIOMIIYHO
HHpOpMaLHIO:

- mepeueHb pe3yabTaToB oOpasoBamus, (GOPMHPYEMBIX MUCLMIUIMHOM C YKa3aHHeM
YPOBHSI HX OCBOCHHSA, U COOTBETCTBYIOIIHUX KOMIIETEHIIHIA;

-MaTpHILy pacrpesieneHus KOMIETEHUHH 10 pasienaM 1 TeMaM yueOHOM AUCLHUILIHHBI,

-TiepeveHb OCHOBHBIX 00pa3oBaTe/bHBIX texuosoruii  (popMm, MeTOmOB O0Oy4eHHS,
THITOBBIX 3a7a4), HCIIOIB3YEMBIX JUTS (HOPMHPOBAHHS KOMIECTEHIM;

- mepeueHb (OpM, METOIOB, THIOBBIX 3al@HHMil JUIL KOHTPOJS W CaMOOLCHKH YPOBHA
c)OPMHPOBAHHOCTH 3asB/ICHHBIX B IMCIHUILIMHE pe3yITATOB oOpazoBaHHs.

Komnonenm paboueii npozpammet «Llenu oceoenun npozpammsiy:

LleJIb OCBOGHHMA MHCUMIUIHHBI JOJKHA OBITH COOTHECEHA C OOUIMMH HEISAMH OINIOII u
cpopMyIHpOBaHa KaK MpeJcTapienue o OyayIueM pesybTare y4e6GHOM AesITeIbHOCTH, KOTOPBIi
omnpe/esseT LeIOCTHOCTD H HANPaBJICHHOCTD ONpPEeIeHHBIX IelcTBUH;

Komnonenm paboueit npozpammyt «Mecmo oucyuniuisl 6 Cmpykmype OIIoIl»:

ykasath pasmen OIIOII, k KOTOPOMY OTHOCHMTCS HaHHai NUCLMILTHHA, OIMCatb
JIOTHYECKYIO M COJEpPKATeIbHO-METONMUYECKYIO B3aUMOCBSA3b € APYTHMH HACTAMH OIIOI1
(AMCLMIUIMHAMY, MOJYJISIMH, MPAKTUKAMH); BBIICTHTH TpeGoBaHUs K «BXOIHBIM» 3HAHHAM,
YMEHHAM K FOTOBHOCTAM 00yvarolerocs, Heo6XOJMMBIM 71 OCBOEHHS JaHHOM MUCLMIUIMHEL, U
npuOOPETEHHBIM B PC3yJIBTATC OCBOCHHA IPEAMISCTRYIOLLIX JUCITUTIIIMH, YKa3aTh JTHCIIUIIITHHBI
U IPAKTHKH, 1715l OCBOCHHS KOTOPBIX HEOOXOIUMO H3yUCHHE JAHHOM JUCLMTITHHEI,

Komnonenm paboueti npozpammol «Komnemenyuu obyuaiowjezoca, popmupyemoie 6
pe3yibmante 0C60€HUA OUCUUNTIUHBIY:

PacKpBHITE OKHIAeMBIe De3y/bTaThl OCBOCHHs IMCLMIUIMHBI BO  B3AHMOCBA3M €
KOMIETEHTHOCTHOM MOJIC/IBIO BLIITYCKHHKA,

Komnonenm padoueit npozpammol «CmpyKkmypa u cooepycanue OUCUURTUHbL):

BKJIFOYHTH CBEIEHHA 00 oOmell TPYAOeMKOCTH IHCUMIUIMHEL B 3aUCTHBLIX CIMHHIAX,
Buiax y4eOHOW paboTel, (opMax TEKYLIEro KOHTPOId H MPOMEKYTOUHOH aTTecTallu, O
pazzenax ¥ TeMaX JMCUMILUIHHBI, PACKPBITh KPaTKO COACPIKAHHME QUCLMIUIAHBL 10 TeMaM ¢
yKa3zaHHeM OTBECHHOTO Ha HUX KOJIYECTBA AKaJeMHUCCKIX 4aCOB U BUIIOB yueOHbIX 3aHATHH;

Komnonenum paboueil npozpammol «O6pazosamenbHble MEXHON0ZUUY:

yKa3aTh 0OOpa3oBaTeNbHbIe TEXHOIOTHH, HCIOIB3YEMbIE MMPH PEATH3ALHMH pasTHIHbIX
BHO0B y4eOHOMH paGOTHI, MPeIyCMOTPETh HCIOJIB30BAHHE AKTHBHBIX W HHTCPAKTHBHBIX bopm
[pOBEJICHHs 3aHATHH B COYCTAHHHM C BHEAYIMTOPHOH paboToit ¢ menbilo (HOPMHPOBAHUA H
pa3BUTHA MPO(eCcCHOHATBHBIX HABBIKOB 00yHAIOIIHXCS;

Komnonenm paboueii npozpammel «Quenounsie cpeocmea 01 MeKylie2o KOHMpoia
ycneeaemocni, RPOMeXNCymo HOI ammecmayuu no Umo2am 0C60eHUA OUCHUNTUHBI):

NpeCTABUTH TIepedeHb KOMIETEeHIWIT ¢ yKasaHHeM GOopMbl B HHCTPYMCHTA OUCHHBAHMA,
ONKCATh KPUTEPUH, MOKA3aTE/IM, WIKANBl OUEHHBAHHUS KOMIETEHIIMH, TUIOBBIE KOHTPOJIBHBIE



3aaHNs ¥ MHBIE MaTepHaibl, HeOOXOMMMBIC [UIA OLCHKH 3HAHHH, YMEHHH, HABBIKOB U (umm)
OIIBITA JCATEBHOCTH IIPH POBEIEHHH TEKYLIEro KOHTPO/IA M MPOMEIKYTOYHO# aTTeCTalllH;

Komnonenm paboueil  npozpammsl  «yuebHO-Memoouueckoe  obecnedenue
OUCHUNRTUHDBIN

TIPMBECTH CBeleHUs 00 OCHOBHOH M [OTOJHHMTENBHOI THTEPATYPe, YKa3as y4eOHUKH H
yueOHbIe 1ocodus,

IPEICTABHTL TEpeueHb y4eOHO-MEeTOIMUECKOro OobecrneyeHus s CaMOCTOSTENbHON

paboThI 0OYYAIOMHUXCS 10 AMCLMILINHE, YKa3aB cBeieHus 00 y4eOHO-METOANYECKHX TOCOOHSX,
METOIHYECKHX PEKOMEHIAIHSIX, pabouuX TETpa/liX, MPAKTHKYMax, 3ala4HAKax H APyruxX BHAAX
y4eOHO-METOANYECKHX MaTEPUATIOB;

MpPeJCTABUTL  IIepedeHb  MPOTPaMMHOr0  o0ccneueHHA M HHTEPHET-PECypCoB,
HeoOXOIMMBbIX [T OCBOCHHSA JHCLHUILIHHEL

Komnonenm paboueit  npozpammsl  «MamepuanbHo-mexHu4eckoe obecneuenue
OUCHUNTUHBIN:

yKa3aTh HCIIOJIb3yeMble TEXHHUECKHE CPE/ICTBA H CPEICTBA HAIVIAAHOCTH, HeoOX0IHUMbIe
JULS OCYLLECTBIIEHUs yueOHOro npouecca 1o JHCHHUIIHHE.

[pumeuanue: madnon padoyeii mporpamMmsl nipezctasiet B «[looxenne o paspaborke
H YTBEp)KICHHH 00pa30BaTe/bHbIX IPOrPaMM BhicIero o6pasoBaHus (ypoBeHB IMOATOTOBKH
KazapoB Beicieii kpanmudukaunui) 8 @0V BO HosocubupckoMm 'AY CMKIIH/ 111-01-
2015.

5.2.2.3.2 Yueono-memoouueckue mamepuaninl

KoMIUtekT y4eOHO-MEeTOAHYeCKHX MATepHaIoB MO NUCLUIIMHE JIOJDKEH COCTOATbH H3
CIEAYIOIIUX 3JIEMEHTOB!

-METOIMYECKUE pa3pabOTKH JCKUHIA,

-METOMYCCKHEe pa3paGoTKH  MPAaKTHYECKHX 3aHATHH (CeMMHApOB, 1a0OpaTOPHbIX
3QHATH, TPAKTHKYMOB),

-METOAMYECKHE YKa3aHus K BBIOJHEHHIO KypcoBOi paboThl,

-nepeyeHb BOMPOCOB K 3a4eTy, IK3aMEHY,

-[IpaKTHHYECKHC 3aaHus K 3K3aMCHY,

-METOAHYECKHE PEKOMEHJAlMH 110 H3YUYEHHIO JUCIUTUIHHBL
VueoHo-memoduueckue Mamepuaisl J10JKHbI yI0BIETBOPSTE CICAYIOUIHM COACPKATEILHEIM
TpeOOBAHUAM:

- obecreunBaTh KauecTBO OOPAa30BAHHS, OPHEHTHPOBATHCS HA COBPEMEHHBIC (JOPMEI
o0yueHHs, BBICOKYIO  HHTePAKTHBHOCTb,  YCWIeHHe  Y4eOHOH  CaMOCTOATEIbHOCTH
o0y4arouxcs;

- obecreuMBaTh BO3MOXKHOCTHL ypoBHEBON muddepeHUMalMd W HHIMBUAYATH3ALHH
o6yueHus (3T0 OTHOCHTCS Kak K YPOBHIO (OPMHPOBAHUS NMPEIMETHBIX yMeHHU U 3HaHHH, TaK U
MHTEJUIEKTYAIbHBIX U OOILIMX YMEHHUIA);

- YYHTHIBATH BO3PACTHBIE IICHXOJIOTO-NEJArOrHUECKHEe 0COGEHHOCTH 00YHatOMXCs;

-colepXKaTh  MaTepuankl, OpHEHTHpOBaHHbe Ha paboTy ¢  HH(bOpMaUHei,
npencTaBIeHHON B pasiMuHBIX (opmax (rpaduxy, TAONHIEI, TEKCTHl PA3IHYHBIX KAHPOB.
BUIEOPSLIBI U T.11.);

- coaepxarh Habop 3amaHMil (Kak 00ydarollero, TaK W JHarHOCTHYCCKOTo XapakTepa),
OpPHEHTHPOBAHHBIX NIPEUMYIIECTBEHHO HA HECTAHNAPTHBIE, TBOPYCCKHE CIIOCOOBI pEIIEeHHS;

-obecreynBaTh OpraHM3anuio y4eOHOH [eATENbHOCTH, MPEANOoIaralolmyo UHpoKoe

HCIIOJIB30BaHHe (OPM CaMOCTOSITE/IbHOH TIPYIIOBOH H HHAMBHIYaIbHOM HCCIEI0BATENbCKOM
JIeSITeNIbHOCTH, (JOPMBI M METOIbI IPOEKTHOM OpraHu3aiii 00pa3oBaTeIbHOIO Npouecca.

Memooduueckaa  paspabomka  TPENCTaB/AE€TCA  KaKk — MporpaMma  yIpaBiICHHA
coziepaHneM OGYYeHHs M JAEATebHOCTHIO ACIMPAHTOB M0 YCBOCHHIO 3HAHWH H YMEHUH 110
3a71aHHON TeMe B HpejieNaX OpraHu3aluoHHbIX Gopm ydeGHoro npouecca. B aroit mporpamme B
JIOrHYECKOll B3aUMOCBSI3M JOJDKHBI OBITh OTPaXKeHbl OPraHU3allHOHHO- YNPABJICHYCCKHUC



GYHKUHH — NpemofaBaTend, — y4eOHO-IO3HABATENBHBIC (QYHKIMH ~ aCHMpPaHTOB H  HX
COTPYAHUYECTBA B IpoLiecce O0yICHHUS.

Meroauueckas pa3paboTKa MOJXKET COCTaBIATBCS I mo6oro BHIa 3aHATHH:
JIEKIIHOHHBIX, CEMHHApHBIX, NPAaKTHYCCKHX, naGopatopubeix. B MeToauyeckoi pazpaboTke
yKa3bIBAETCs, MUId KaKHX LMKJIOB H KAKOTO KOHTHHICHTA 00yyaouMxcs MpOBOIMTCA NaHHOE
3aHATHE WM M3y4aeTcs JaHHas TeMma, Ompelensercs MPOJOJDKUTEIBHOCTD yueOHOro 3aHATHS
WIH KOJIMYECTBO 9acOB, BBUICNEHHBIX UI H3ydYEHHs JaHHOH TEMbI, LCTb, 00beM MOBTOPHOM
nHpopMaluK B y4eOHBIX Hacax.

B MeToaMueckoil pa3pabOTKe MpPAKTUYECKOro 3aHATHA YKasblBaiOTCA yCJIOBHA,
HeoOXOMMMEIE IS €ro MPOBEIEHMS, YTO [OJDKHBI BBIMOJHHTD aCIHPaHThI CaMOCTOATE/BHO,
KAKHMH METOJaMH TIPOBOJIMUTCS KOHTPOIb, YKa3bIBacTCA paboTa, KOTOpPYK OHH JOJIKHBI
BBIMOIHUTD IOIOMHHTENBHO. B MeToIMuecKol pa3paboTke HEOOXOMMO MOKAa3aTh, Kak M3yHarh
C acTMpaHTaMd TeMy, Ha YTO oOpaTuTh BHMMAHHE, KaKHMH CPCACTBAMH JOCTHYDL IIPOYHOIO
yCBOEHHs yueOHOro Marepuana.

CmpyKmypa Memoou4ecKoll pazpabomxu 1eKyuu:

- TeMa;

- nenu (s mpenojaBarens: yueOHas, BoCMTaTeIbHAL, pa3BHUBAlOIas ),

- 11eJM (JU1s aCIIMPaHTOB: ACIMPAHT JIOJDKEH 3HATD, YMETh);

- THII JIEKLIMH,

-KOJIMUECTBO YaCOB, BLIIEIECHHBIX IS H3y4EHHUs JaHHOH TEMBIL,

- OCHALIEHHUE;

- TIJIaH JICKIIHH;

- COIEPIKaHue,

- BBIBOJIBI,

- IUTEpAaTypa, HCIOIB30BAHHAs IPH COCTABJICHUH JICKIIMH.

Cmpykmypa Memoou4eckoi paspadomru npaKkmueckux (nabopamopHbix) 3aHAMUL
0214 ACnUPAHMO8:

- TEMA;

- [[€JIb: ACMIUPAHT J0JIKEH 3HATh U YMETB;

- OCHALICHHE;

-KOJTHYECTBO 4acOB, BBIICNEHHDIX UT H3yUSHUS JAHHOH TEMEI,

- IUIAH CaMOCTOATENbHOH paboThl aCIHUpaHTOB; 3afaHusl Il CaMOIOATOTOBKH;
BONpOChl  J1Ad CaMoOnoAroTOBKH H CaAMOKOHUTPOJIA, ﬂHHaKTHHECKHﬁ MarepHall LT
CaMOCTOSTEILHOM paboTh! ACTUPAHTOB; JOMAIIHUE 3a1aHHs;

-uTepaTypa.

Menoouueckue peKoMeHOAuuU O  UZYHeHUI) OUCKUNAUHbI 014 ACHUPAHMOB
MeToauuecKie PEeKOMEHAAUNH 10 HM3YYEHHIO NHCLMIUIMHBL MPEACTABIAIOT coboif KOMIIICKC
peKOMEHJAUuil ¥  pasbsCHEHHH, IMO3BOJIOIHX  ACMHpPaHTy ONTUMAIBHBIM  00pazom
OpraHM30BaTh MPOLECC H3YYeHHs NAHHOH MMCIHMIIIHHBL IIpu paspaboTke PEKOMEHIALHH
HEOOXOAMMO MCXOAMTH M3 TOTO, YTO YacTh Kypca MOMKET H3y4arbCs aclHpaHToM
camocTosTebHO. ColepikaHne METOAMHYECKNX PEKOMEHIALHH, KaK MPaBHIIo, MOKET BKIIOYATD.
COBETHI TIO TIAHHPOBAHHMIO M OPTaHH3aLMH BPEMEHH, HEOOXOAMMOr0 Ha H3yHCHHE IUCLHIUIHHBL,
ONMMCAHHUE [OC/IeI0BATENBHOCTH ACHCTBHI acIMpaHTa, HiIH «CLeHApUH H3Y4eHUs TUCUHILIHHDD;
PEKOMEHIALMK IO  HKCIOJb30BAaHMIO ~ MATepHAIOB yueOHO-METOAMYECKOTO  KOMILICKCE;
peKOMeHJaluK 10 paboTe ¢ JUTEPAaTypoH; COBETBHI [O NMOArOTOBKE K 9K3aMeHy (3a4ery);
pa3bSCHEHHs M0 MOBOMY paboThl C TECTOBOH CHCTEMOM Kypca, MO BBLINOJHEHHIO JNOMAIIHHX
3aJlaHuH.

5.2.2.3.3 ®ono oueHo4nblx cpeocms
JTo  KOMIUIEKT METOIWYECKHX M  KOHTPOJIbHO-H3MEPHUTENIBHBIX — MATCPHAIOB.
NpeHa3HAYeHHBIX Ul OTpeieNienus yPOoBHs C(OpMHPOBAHHOCTH KOMIIETEHIIUH, OLEHHBaHHs



3HaHWi, BIAJEHHH Ha pasHbIX cragusax oOydeHus acnupantoB no OIIOII Ha coorseTcTBHE
ypoBHs UX noarotosku tpeSosanusm PI'OC BO.

dynkunu POC:

-BXOJJHO€ OLICHWBaHME [UIi (PUKCAMH HA4YajlbHOrO YPOBHA MOArOTOBICHHOCTH
06y4aloMXcs ¥ TOCTPOEHHS HHIHBHIYATBHBIX TPACKTOPHH 00yueHuUS,

-TeKyIu# KOHTPOJTb JUI OMEPATHBHOTO M PEryISPHOrO YNpaBleHHs y4eOHO¥
NEATENbHOCTBIO aCIIHPAHTOB,

-IPOMEKYTOYHAS aTTecTalus OOyYaroIMXCs MO AMCLUMIUIMHE IJI1 OLCHKH CTCNEHH
JIOCTHXKEHMS  3alVIAHMPOBAHHBIX  pe3yNnbTaToB OOy4YeHHs [0 3aBEPIICHHIO H3YYCHHA
OHCUMILIHHBL

B coctas @OC Bxoaar:

-CTPYKTYpPHUPOBAHHBIN NepeveHb 00BEKTOB OLICHHBAHHUS,

-COBOKYITHOCTb 3a/laHuii, TMpeIHAa3HAYeHHBIX I MNPEIbSBICHHS ACHMPaHTY B XOJe
onpesieNeHus ypOBHS CHOPMHPOBAHHOCTH KOMIICTCHIMH TMOCPEACTBOM OLEHKH 3HAHHH,
ymenuif, Bragenuif. OcHoBHOe TpeGoBaHHE — CTPYKTypuUpoBaHHe Oas3el 3alaHui IO
KOHTPOJHMPYIOIIMM MEPONPHATHAM M CBA3b C OINPEIECNCHHOH LEIBI0 HCIOJIb30BaHHUA, T.€. C
00BEKTOM H OIpeAeTIeHHOH MPOLEAYPOH KOHTPOIA.

B Ga3y 3amaHuil BKITIOYAIOTCS KaK CTAHAAPTH3HPOBAHHBIE OLCHOYHbIE CPECTBA (AHKETEI,
ONMPOCHHUKH, TECThHl), TUNOBBIE 3aiaHus (3agaud, CHTYAl[HOHHBIE 3aJaHHs W [1p.), TaK H
TBOpYeCKHe 3anaHusl (Keific-3alaHus, ONMcaHWe NPOOGJEMHBIX CHUTYallli, CHEeHApHeB JEJOBbIX
HIP, MCCJIEN0BATEIbCKHE, KOHCTPYKTOPCKHE M JIp. 3a/laHHA) ¢ 00A3aTe/NLHBIMH KPHTEPHAMH
OLICHOK.

-METOIMYECKHE OCHALIICHHE, ONPEIEIAIONIEe IPOLEAYypPY POBEICHHS OLIEHKH.

MeToauuecKoe OCHAIlleHHE BKJIFOYAeT MaTepualibl, ONUCHIBAIOLINE YCIOBHS IIPOBEICHNU
OLIEHOYHBIX MPOLENYp, XapaKTePUCTHKY MCIOJIb3YeMOro WHCTPYMEHTapus M METOOB,
MHCTPYKIMH Ui Yy4acTHHKOB M Ap. K MeTOIH4YecKOMy OCHALIECHHIO OTHOCAT IOKYMEHTBI,
perjiaMeHTHPYOLIHE IOJArOTOBKY, MPOBEICHNE, aHATTH3 U UHTEPINPETALHIO PE3YIIbTAaTOB.

6 TpeGoBanus K MOATOTOBKE H MPEACTABICHHI0 HAYYHO-KBATHYHKALHOHHOI PadoThI

O6yuarommiics, WIM JIHLO, MPUBIEKaeMoe K rocyJ1apCTBEHHOH HTOrOBOH aTTeCTalluH,
TMIOJYYHMBIIEE TI0 pe3ynpTaTaM rocyJJapCTBECHHOI'0 3K3aME€Ha OLICHKY «HEYOOBJICTBOPHTCIBHOY,
HC [OOIIYyCKaroTea K rocyaapCcTBCIIHOMY ATTeCTALlHOHIOMY HCNBITAHHIO NnpeacTaBJIeHHIO
HAYYHOTO JOKJIaAa 00 OCHOBHBIX PE3yJbTATaX MOATOTOBICHHOH HAay4HO-KBAIH(HKALMOHHOM
paboThl.

[pencTaBIeHHE OCHOBHBIX PE3yIbTATOB BBINOJHEHHOH Hay4HO-KBAIM(UKALHOHHOI
paboTh! MPOBOAUTCSA B (pOPME HAYUHOIO JOKIa/a.

Hay4HBIMH PYKOBOAMTENISIMH Hay4HO-KBaJIH(HKAIIMOHHON pabOThI SBIISIOTCS HayuHbIC
PYKOBOIHMTEIM AacIUPAHTOB, KOTOpble MOAOHPAIOTCS M3 YMcna TpodeccopoB M IOLEHTOB
kaeap yHMBepcHTETa, MMEIOIIHX YdeHylo cremeHb. Kadenpa ocymiecTBisieT KOHTPOJb Hal
XOJIOM BBIIIOJHEHHUS HAY4YHO-KBATH(DHUKAIMOHHBIX paboT (aMCCEpTaurOHHOrO HCCIICIOBAHHUA), a
B cy4ae HEOOXOIMMOCTH, OCYLIECTBISICT 3aMEeHY HAayJHOTO PYKOBOAMTE/s. 3aKpeIJIeHHE TeM
HAyYHO-KBATH(UKAMOHHBIX paboT (IHCCepTALMOHHBIX HCCIEOBAHMN) 3a aclHpaHTaMH H
Ha3HAaYeHWEe MM HAYYHBIX PYKOBOJAHMTENEH OCYIIECTBIAETCS IPHKA30M IO YHHBEPCHTETY B
Hayarne oOyueHHs B aclUpaHType (B TEYEHHE MEPBBIX TPEX MECSLEB NEPBOro rojga o0yYeH:s).
[Tocne 3aBeplieHUs I[OATOTOBKH aCMUPaHTOM Hay4HO-KBATH(UKAUMOHHOH paboThI, €ro
HayuHbIi PyKOBOJMTE/b AET MMCbMEHHBIH OT3bIB O BBIOJIHEHHOH Hay4HO-KBATH()HKAIMOHHOM
paboTel ofyuaromerocs. B OT3bIBe PYKOBOAMTENb OTMEYAET XOJ BBINOJHEHHS pPabOThI B
COOTBETCTBHH C TpaduKoM, I0OPOCOBECTHOCTb, ONpPEIENIAET CTENEHb CaMOCTOATEIBHOCTH,
AKTUBHOCTH M TBOPYECKOTO IMOJIXO/4, MPOSBJICHHBIE aCIIUPAHTOM B IEPHOJ HaNMCaHHs paboThl,
CTeNeHb COOTBETCTBHUS TPeGOBAHUAM, MPEABABISEMbIM K HAy4YHO-KBATH(UKAIIMOHHBIM paboTam
COOTBETCTBYIOLLErO YPOBHH.



Hayuno-kBanu(uKamuOHHBIE pabOTBl  MOJTEKAT  BHYTPEHHEMY M BHELIHEMY
pelleH3HPOBAHHIO. PelleH3eHTEI MPOBOIAT QHATH3 U IIPEJICTABIISIOT B OpraHi3alliio MICbMEHHBIC
pelleH3!H Ha yKa3aHHylo paboty. B peueHsnn nomkeH ObITh JaH KBAJIHQULHPOBAHHLIH aHAIN3
CYIIECTBA M OCHOBHBIX NOJIOKEHHH pelleH3upyeMoii paboTel, OLEHKA aKTyalbHOCTH U30paHHOK
TeMbl, CAMOCTOSITEILHOCTH MOAXO0AAa K €& PacKphITHIO, HAIW4YWs COOCTBEHHOH TOYKH 3peHHMs
aBTOpa, YMEHHs IIOJIb30BaThCid MeTojamMu cOopa M 0OpabOTKH uHpOpMaLUH, CTENEHH
000CHOBAHHOCTH BBIBOJIOB M PEKOMEHJAIHi, JOCTOBEPHOCTH IOJTYYCHHBIX PE3yJIbTATOB, HX
HOBH3HY H [pPAaKTHYeCKylO LEHHOCTb, Hapsaldy ¢ TMOJIOKHTEIBHBIMA CTOPOHAMH paboTel
OTMEUYAaloTCS HEJOCTATKH, B UACTHOCTH, YKAa3bIBAIOTCS OTCTYIJICHHS OT JIOTHYHOCTH H
rPaMOTHOCTH M3JIOKEHUs Marepuana, BbIABIAIOTCA haktryeckue omwmbku. B sakmouenue
PELICH3CHT M3/araeT CBOIO TOYKY 3peHHs 00 oOIleM YpOBHE HAYYHO-KBATU(DUKALMOHHON
paGotel 1 oueHuBaeT e€. O6BEM peleH3un NOJDKEH COCTaBIATH OT OMHOH 10 TpeX CTpaHHL
TekcTa. DBHeceHHe H3MCHEHHH B Hay4yHO-KBATH(HKALMOHHYIO paboTy mocje MONy4eHHs
pELEeH3HH He JOMyCKaeTCs.

[lepen  npeacTaBICHHEM  OCHOBHBIX  PE3YJIbTAaTOB BBLIMIOJIHEHHOM ~ Hay4HO-
KBATH(QHKALKMOHHOW  paboThl  BbIDycKaomas  Kapempa MPOBOAMT  NPEABAPUTEILHOC
npencrasieHue BceX — pabor Kadenapbl Ha PacIIMPEHHOM 3aCCHAHHH. [IpenBapuTenbHOe
rpejicTaBjieHHe pabOThI MPOBOJAMTCS HE MO3JHEe, YEM 33 MECAL J0 NpC]CTaBICHHA paboThI.
3aMeuaHus ¥ JONONHEHHs K HaydyHO-KBalIM(uKaUHOHHOH paboTe, BBICKA3aHHBIC HA
MpeBAPUTEILHOM IPEACTABICHHHM, 00A3aTeJNbHO YYHTBIBAIOTCS AaCIHPAHTOM. [To wutoram
[peIBApUTEIBHOrO MpeICTaBICHUs 3aBeytouuii kaheapod MPHHHMACT PELICHHE O XOMyCKe
acnypaHra K MPEACTABNCHHIO  OCHOBHBIX  PE3Y/JbTAaTOB  BHIIONHEHHOH — HAY4HO-
KBaJIH(pUKAMOHHO paboThL

BMecTe ¢ OT35IBOM Hay4HOIO PyKOBOAMTEIIS M PELCH3UAMH HAay4HO-KBATH(QHKAIHOHHAS
pa6oTa Ha OyMa)XKHOM M 3JIEKTPOHHOM HOCHTENE CHACTCs  Ha BBINYCKAMOMIYIO Kadenpy.
OZHOBPEMEHHO C Hay4HO-KBAIM(HKAUMOHHOH paGoTOH acmMpPaHTOM  MPEAOCTABIITIOTCA
Omy6IHKOBAHHBIE MM (MOHO COBMECTHO C JPYTHMMHM aBTOPaMH) Hay4HBIC paboTel (Hay4HbIE
CTAThH, TE3UCHI, Hay4HbIE JOKIabl ¥ COOOIEH s Ha KOH(EPEHLMAX Pa3HOro CTaTyca).

6.1 TpeGoBaHHusI K CTPYKTYpPE H COAEPKAHHIO HAY4YHO-KBAJIH(PHKAIHOHHOIT padoThbI

[ToaroToBieHHas Hay4yHO-kBanuduKaloHHas paboTa [OO/DKHa  COOTBETCTBOBATDH
KpUTEpUSAM, YCTAHOBJICHHBIM JUIA HAYYHO-KBAIH(PHKALHOHHOH paGoTel (auccepraumy) Ha
COMCKAHHE Y4YEeHOH CTelNeHU KaHaujaTa Hayk, H o¢opmIIeHa B COOTBETCTBHH C TpeOOBaHUAMHU,
yCTaHaBINBaeMbIMH MUHHCTEPCTBOM obpasosanusi ¥ Hayku Poccuickon OenepanyH.

O61re TpeGOBAHUAMH K COACPIKAHUIO HAYIHO-KBATH(HUKALMOHHOH paboThL:
aKTYaJIbHOCTb;

Hay4YHO-HCCIIEI0BATEIbCKUI XapaKTep;

MpaKTU4ecKas U TEOpETHYECKas 3HAUHMOCTB;

yeTKas CTPYKTYpa, 3aBEPLUICHHOCTD;

JIOTHYHOE, MOC/IeI0BaTeIbHOE H3/I0KEHHE MaTeprala;

000CHOBAHHOCTH BBIBOJIOB U NPEAJIOKEHHIA;

CaMOCTOSITENTbHEI XapaKTep HCCIIe0BaHNs (CIPaBKa «AHTHILIArHATY);

anpoGAaIHs OCHOBHBIX Pe3y/IBTATOB HCCIENOBAHMA (HAIMYME HAyYHBIX MyOnMKaumi, B
TOM YHCIIe B U3JaHUAX, pekomennoBaHHbIX BAK).

Hayuno-kpanudukauuoHHas paboThl I0J)KHA BKIIOYATE B Ce0sl CIISAYIOLIAE JJICMCHTBL:

Ne DJIeMEHTBI CTPYKTYpPbl Hay4HO-KBaIM()HKALMOHHOH paboThl

L, TutynpHbli UCT
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rNe DMeMEHTH! CTPYKTYPbl HayUHO-KBAMIDUKAIHOHHOM paboTHI
3, Beenenue
4. 0630p nyOnMKanuil Mo TeMe HCCJISI0BaHUA
5. XapakTepucTika 00bEKTa, IPEAMETA H MPHPOIHEIX yCJI0BHI{ paifoHa MCCIIeNOBAHMUS (TTPH
HEOOXO0AUMOCTH)
6. MaTtepuasnsl ¥ METOIbI HCCIICIOBAHUA
1 Pe3ynbTaThl HCCICN0BAHUA H HX obcyxacHue
8. BbIBOIBI
9. CIHCOK MCIOIB30BAHHON U TEPaTyphbl
10. | I[Tpunoxenus

6.2 TpeGoBaHusi K NPeICTABJIEHNI0 HAYMHOr0 10K/Ia/1a 1O BBINOJIHEHHOH HAYYHO -
KkBaM(pHKALHOHHOI padoTe

[lpy NOArOTOBKE K NPEACTABJICHMIO OK/IAa acrHpaHTy PeKOMEHJYeTCs COCTABUTH
Te3UChl IOKIAAa, OPOPMHTE CIai/bl, @ TAKKE IPOJyMaTh OTBETHI HA 3aMEYaHHUs PELICH3CHTA.

CozepaHHe TE3UCOB JOKIANa W HH(POPMALMIO, BHIHOCHMYIO Ha Claibl, aclHpaHT
COrNIaCOBBLIBAET C HAYYHBIM PYKOBOJHUTEJIEM.

[IpencTaBneHHe HayyHOrO JOKJIana 1o BBIMOJIHEHHON Hay4HO-KBAIH(QUKALUXOHHOM
paGote mpoBoauTes B (hopMe MyOTHYHON 3aIIUTHL. Ha 3amuTe acmMpaHT JO/DKEH B KPaTKOH
(opMe M3NTOKHTH OCHOBHOE COMEpyKaHhe paboThl H CE/NAHHBIC BBIBOBL, & TAKKE OTBETHTb Ha
BOIPOCHI, 3a/AHHBIE WICHAMH OK3aMCHAUMOHHOH KOMHCCHH, HAy4qHBIM PYKOBOJUTENIEM,
PELIEH3EHTOM M IPHCYTCTBYIOWMMA. [Iepes HauaoM 3alUThl MPEACEAaTeb 3K3aMeHaLHOHHOM
KOMHCCHH 3HAaKOMMT AaCHHPAHTOB € MOPSIKOM IPOBENACHHS 3AIIHTBL. 3ammra HaYMHAeTCd C
HAyYHOrO JOKJaja achupaHTa. ACMHPaHT JAO/DKEH HM3/araTb OCHOBHOE COJCpXKAHHC cBoeH
paboTel CBOOOJHO, C OTPHIBOM OT MHCBMEHHOrO TEKCTa. Jloknax ciaeayeT HauuHAThL C
0GOCHOBAHMS AKTYAIBHOCTH TEMbl HMCCICNOBaHMA, €ro LM M 3ajad, panee 1o rJasBaM
PacKpbIBaTh OCHOBHOE COJEpKaHHE HAYIHOM paboThl, @ 3aTeM OCBETHTh OCHOBHBIC PE3yJ/IbTAThl
JCCIIeIOBAHMS, BHIBOJBI H MpPEUIOKeHHs. B Iporecce 3aluThl aClMPaHT MOXKET HCMO/B30BATh
[pe3eHTalIo0 paboThl, 3apaHee MOArOTOBNCHHBIH HArISAHBIA rpaduyecKuil (TabIULbl, CXeMBI)
WM MHOM MaTrepuan (HalpuMep, [POEKTbl HOPMATUBHBIX AKTOB H T. 1.), HUTIOCTPHPYIOLUI
OCHOBHBIE MOMOYKEHUs paboThl. B joknaze 00s3aTeNbHBI CChUIKM HA BCE TPEACTABJICHHbIC
criaiipl ¥ IUIaKaTel. Bpems 1oKaaaa He J10JKHO MPEBBILIATh 20 MUHYT.

6 Y4yebHo-memoduyecKoe u uHhopmayuoHHoe obecreveHue nodz2omoeKu K
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3HaKaM [DnexTpoHHBIH pecypc]. - Pexum JOCTYyIa:
http://www]1 fips.ru/wps/wem/connect/content_ru/ru

Poccuiickuii 00paszoBaTe/bHbIH MPABOBOI MOpTan [DEeKTPOHHBIHA pecypc]. — Pexunm
noctymna: http://www.law.edu.ru

denepanbHas cayxkba Mo Haa3opy B cdepe 0oOpasoBaHHA M HAYKH [2nexTpoHHBIN
pecype]. — Pexxum goctyna: http://old.obrnadzor.gov.ru

WnpopmanronHo-nipasopoit  mopran  «['apaHTy [DnekTpoHHBIH pecypc]. — Pexum
pocryna: http://www.garant.ru

«YunTenbcKas razetay» [DIeKTPOHHBIH pecype]. — Pexum goctyna: http:// www.ug.ru
JKypran «Beiciiee o0pa3oBaHHe CErojHs» [DIeKTPOHHbIA pecype]. — Peskum mpoctymna:
http://www.hetoday.org

Kypuan  «[lemarormka»  [DnmeKTpomHEIH  pecypc]. -  Pexum  poctyma:
http://www.pedpro.ru

Usnarensckuii nom «Ilepeoe ceHTAOps» [DnexTpoHHEBIH pecypc]. — Pexum noctyna:
http://1september.ru

Hayunas osnextpoHHas OuGiuorexa [DneKTpoHHbIH pecype]. — Pexum pocryna:
www.elibrary.ru

Hayuno-meTonuueckuii  kypHan  «Mndopmarusanms — oOpazoBaHus M HAayKH»
[OneKTpOoHHBIA pecypel. - Pexum JOCTyIIa:
http://www.informika.ru/about/informatization_pub/about/276

HayuHo-nearorudeckuii sxypHan MHHHCTEpCTBa 00pa3oBaHUA H HAyKH PO «Bricuiee
oGpazopanue B Poccuny» [DnekTpoHHBIi pecype]. — Pexxum noctyma: http://www.vovr.ru
Hayuno-neaarorudeckuit xypHan Munucrepcrsa 00pa3soBaHHs W HAayKH P® «Bricmiee
obpasopanue B Pocciny» [D1eKTpoHHEIH pecypce]. — Pexum pocTyna: http://www.vovr.ru
Menarornueckas  OuGamoTeka[dnekTponHblit  pecypc]. —  Pexum  jpoctyna:
http://pedagogic.ru

29. DnexTponHas 6Gubmuoreka: 6nbimoTexka AUCCePTALMH [DnexTponHbIi pecype]. — Pexum

poctyna: www.diss.rsl.ru

http://www.genetics.org/



http://www.genetics.nature.com/
http://www.molbiol.ru

Doal — 6a3a JaHHBIX HHOCTPAHHBIX XKYPHAJIOB;

Kotcop, ArpornoncK — COBpeMeHHBbIe 0a3bl IaHHBIX;

PedepariBHas 6a3a JaHHBIX ArPHKOJIA H BUHUTH;

ChemExper - MOUCK COEAHHEHHA B Pa3THYHBIX 0a3ax JaHHBIX;

IST's Reaction Citation Index (RCI) — 6a3a JaHHBIX IO XHMHYCCKHM PEAKIHsIM,
PubSCIENCE - nocTyn K aHHOTALMAM CTaTel B XKypHaJax;

Cambridee Crystallographic Data Centre — mouckoBas CHCTEMA 110 cBOMHCTBaM BellecTB B 0asze
Cambridge Structural Database;

BA3A JIAHHBIX "XUMMSI" BeepocCuiickoro HHCTUTYTa HayYHOH M TEXHUYECKOH
urpopmarmu (BUHUTH) - noctynen pasaen no bH3HKO-XUMHYECKOH OHONIOTUH;

MDL Information Systems — nuGOPMAIHOHHO-NOUCKOBAS CUCTEMA B 00.1aCTH €CTECTBEHHbIX
HAYK U XUMHH;

AntiBase 2.0 — 6a3a JaHHBIX IPHPOAHBIX BEUISCTB;

Rambler, Yandex, Google — nH$OpMaMOHHO-CIPABOYHBIC H ITOHCKOBLIC cuctemsl; 1.
[TepBHuHBIE CTPYKTYpBI GekoB — Swiss Prot [http://au.expasy.org/sprot/];
[http:/crisceb.unina2.it/ ASC/]; [http://www.genome.ad.jp/aaindex/]

[lpocTpaHCTBEHHBIE CTPYKTYPhI GekoB — Protein Data Bank [http://www.BindingMOAD.org];
[http://www.biochem.ucl.ac.uk/bsm/cath new/];
[http:z‘!w»w-'.ncbi.nlm.nih.uow’Stru.clure;’cddfcdd.shtml]

IlepBuuHbIe CTPYKTYPEI Genkos — Swiss Prot [http://au.expasy.org/sprot/];
[http://crisceb.unina2.it/ ASC/]; [http://www.genome.ad jp/aaindex/]

CTpykTypHble (OPMYJIbI XHMHYIECKHX COCIHHCHUH — ChemIDplus
[http://chem.sis.nlm.nih.gov/chemidplus/]

Be6-cTpaHuiia HOMEHKIATYPHOTO KOMHTETA — [http://drnelson.utmem.edw/Cytocrome P450.
Html]

CTpyKTypa reHOB, OC/IE0BATEIbHOCTH HYKJICOTHIOB JTHK — GenBank
[http://www.ncbi.nlm.nih.gov/Genbank/index.html]; [http: //www.allgenes.org/]

JloKa/M3aIs FeHOB Ha XpOMOCOME H CpesicTBa Busyanusauuy renos — HapMap
[http://www.hapmap.org]

Merabonuueckue nyta — KEGG [http://www.genome.ad.jp/keg/]
JluTepaTypHbIe CChINKKU Ha BUOXMMUYECK1e UCCNea0BaHNA — PubMed

[htm:f!mv\fv.ncbi_nih.nih.govfentre?jqucrv.f'cui?db=Puchd] ; [http://www.biomedcentral.com/

8 MamepuanvHo-mexnuiecKkoe obecneyenue 20Cy0apcmeeno20 IK3AMeHa u
HAy4H020 00K1A0a
[ToMelieHuss [UIs TPOBENAEHHs TOCYIapCTBEHHOTO — 3K3aM€Ha  YKOMILICKTOBAHBI
HeOoOXOAMMOl CrEUHATH3UPOBAaHHOH — MeOesbio, TeXHHYECKUMH CpelICTBaMH, CIIPaBOYHON H
METOIMYECKOM U TEepaTypoil.

9  Ocobennocmu op2aHuU3aUUU U RPOGEOCHUA 20Cy0apcmeeH Ol UmMozo6ol
ammecmayuu 1A UHEATUO06 U NUY C 02PAHUYEHHBIMU 603MOHCHOCHAMU
300p06bA
Jlns  ofydalomuxcs M3 YMCIA JIMIL C OrPaHHYEHHBIMH BO3MOXHOCTAMU 310POBBA
rocylapcTBEHHAs UTOroBas aTTECTALMs MPOBOMMTCA B YHHBEPCHTCTE C yHUCTOM 0CODEHHOCTEIH
HX NCUXO(QH3UYECKOTO Pa3BHTHSA, UX HHIHBHIYaJIbHBIX BO3MOKHOCTEH M COCTOSIHHS 3710POBbs
(manee — MHAMBHAYAIbHBIE 0COOEHHOCTH).
IIpu NpOBEASHNH TOCYNAPCTBEHHOH MTOrOBOH aTTECTALUMH JIOJIKHbI OBITH O0ecIe4YeHbl
crneayiomue TpeboBaHMs:



- MpoBe/ieHHe TOCYAAPCTBEHHOM WTOrOBOI AaTTeCTalMy s JIHL C OrpaHHYCHHBIMH
BO3MOKHOCTSAMM 3J0POBbSI B OJIHOM ayJAUTOPUM COBMECTHO € 00y4aroluMHUCs, He HMEIOLIUMU
OTpaHUUEHHBIX BO3MOKHOCTEH 310pOBbs, CCIIH 3TO HE CO3AACT TpyAHOCTelH 171 00y4JarouXCs
[pH IIPOXOKIEHHH TOCY1apCTBEHHOM WUTOrOBOM aTTeCTalllu;

- NPUCYTCTBUE B ayJUTOPHUM ACCHCTCHTA (aCCHCTEHTOB), OKA3HIBAIOLIET0 O0YYarOLIMMCs
HEOOXOIMMYIO TEXHHYECKYIO TNOMOIUB C Y4eTOM HX HHAWBHIyaJIbHBIX ocobeHHOCTeH (3aHATH
paboyee MECTO, MEpeIBUIarbCsA, NPOYHTATL H odopMHTE 3azaHHe, OOLWATECA C WICHAMH
rocy1apCTBEHHON 9K3aMEHAIIMOHHOH KOMHCCHH);

- HONb3OBAHHE HEOOXOAMMBIMU  OOYYalOIMMCs —TEXHHYCCKHMH — CDEACTBAMU - IIpH
MPOXOXKIEHHH TOCYAapCTBECHHOM WMTOrOBOH AaTTecTALMHd C Y4eToOM UX HMHIMBHIYaIbHBIX
0c0OEeHHOCTEH;

- oBecIeueHHe BOAMOKHOCTH GEcIpensTCTBEHHOr0 I0CTyna 00ydaioluxces B ay IMTOPHH,
TyalleTHBIE U APYTHe MOMCIICHHU, 8 TAKKE UX npeObIBaHNs B YKa3aHHbIX OMCIICHHAX (Hanuuue
MaHIycOB, MOpy4YHeH, PaCIIMPEeHHBIX ABEPHBIX MPOEMOB, nudTOB, MpH OTCYTCTBHH JTH(TOB
ayJMTOpHUs JOJDKHA PACTIONAraTbCs Ha MNEpPBOM ITAKE, HATHIHE CrielMalIbHBIX Kpecell U APYruX
IPUCTIOCOONEHHIH).

Bee IIOKaJpHblE HOPMATHBHBIE aKThl YHHBEPCHTETa [0 BONpOCaM  IOBCACHHA
rocy/IapCTBEHHOH  HTOrOBOH — aTTeCTALMH JOBOASTCA O CBENEHHS  OOydYalommxcs ¢
OrpaHMYeHHBIMH BO3MOJKHOCTSMH 3/10pOBBS B JOCTYTHOM 11 HUX (opme.

OGyuaromeMycsi ¢ OTPAHHYEHHBIMH BO3MOXKHOCTSMH 310POBbA [IPOIOKHTEILHOCTD
c/raup 0GY4YAIONIMMCs FOCYIApCTBEHHOTO aTTeCTAlMOHHOTO HCIILITAHHA MOKeT OBITh yBENTH4eHa
MO OTHOLIEHWIO K YCTAHOBJCHHOH MPONODKMTENLHOCTH €ro CHaid B COOTBEICIBHH c
ycTaHOBIEeHHBIMH B HOBOCHOHPCKOM TAY HopMamu pacyera 00beMa yIeOHBIX MOpYyUYEeHHI.

Mo NUCHMEHHOMY 3asBICHHIO OOYHYAlOIIerocs MHBANMIA MPOJOIDKHTEIBHOCTD CAatH
00y4aloIMMCsl  HHBATHAOM [OCYIAapCTBEHHOrO aTTCCTALHOHHOIO MCITBITAHUA MOYeT OBITh
YBeJIM4EeHA 110 OTHOLICHHIO K YCTaHOBJIEHHO#H MPOJIOKUTE/ILHOCTH €ro CIatH:

MPOIOKHTEIBHOCTh C/Iaul TOCYIApCTBEHHOTO K3AMEHA, IPOBOAMMOIO B IMUCHMEHHOH
dopwme, - He Gonee ueM Ha 90 MUHYT;

MPOIOJDKATENBHOCTD  TTOArOTOBKH o0yuarolerocss K OTBETY Ha TOCyAapCTBEHHOM
3K3aMeHe, IPOBOMMOM B yCTHOH popme, - He Gonee yem Ha 20 MUHYT;

[POJIO/KUTENBHOCTb BBICTYIUICHHs O00YHaiolerocs MpH NpeJCTaBJIeHHH HAyJHOTO
oK7aga 00 OCHOBHBIX pe3yJbTaTax IMOJroTOBICHHOMU HAYYHO-KBATH(HKAIMOHHOH pPaboTEI
(MccepTalMM) Ha COMCKaHWC y4eHOH CTEMEeHH KaHJIuJara HayK (nanee — Hay4YHO--
kBaM(pHKanOHHas paboTa) - He Oosiee ueM Ha 15 MUHYT.

B 33BHCHMOCTH OT MHAWBHIyalbHBIX OCOOCHHOCTEH OOYYarOIIUXCs ¢ OrpaHuHeHHBIMH
BO3MOKHOCTSIMH 3/J0pOBbsi OpraHu3aLys 00ecrneuuBacT BBIIOTHEHHC CJIELYIOIHX TpeOOBaHNH
[pH IPOBEIeHHH TOCYIaPCTBEHHOTrO aTTECTAllHOHHOTO HCTIBITAHMS:

a) JUIA CIENBIX:

3a71aHMs 1 HHBIE MATEpHAbL JUTS CJIAUH FOCYAaPCTBEHHOrO aTTeCTALHOHHOTO UCTTBITAHHS
odopmIsIoTCs pelibe(pHO-TOYETHBIM wpudToM Bpaiing WM B BUAE MEKTPOHHOTO JAOKyMCHTA,
JOCTYITHOTO C [OMOIIBIO KOMIIBIOTEPA CO CTICLHANN3HPOBAHHBIM MpOrpaMMHBIM O0€eCTieyeHHEM
TUIsl CJIeTIbIX, JTH00 3a4UTHIBAIOTCS aCCHCTEHTOM;

HCBMEHHBIC 3aJaHUs BBIIOJHSIOTCS OOydarouniMucs Ha Oymare penbe(HOTOYCUHBIM
mpuToM Bpaiisis UM Ha KOMITBIOTEPE CO CHCLHATH3HPOBAHHBIM IporpaMMHBIM oGecreyeHueM
JUIS CTIeTbIX, IH00 HaUKTOBBIBAIOTCS ACCHCTCHTY,

MpH  HEOOXOAMMOCTH ~ OOYHalOUMMCS  TPEOCTABIIACTCA KOMIUIEKT THCBMEHHBIX
npuHaIIeKHOCTEH U Oymara Ui nucbMa penbedHO-TOYedHEIM Wpn(TOM bpaiiiis, KOMIBIOTED
CO CTIELMATH3HPOBAHHBIM IPOTPAMMHBIM O0eCTIeueHHEM st CIICTIBIX:

6) ans cnaboBHISALIMX:

3aJaHUs ¥ MHBIC MaTepHallbl U ¢yl rocy1apCTBEHHOr0 aTTeCTallHOHHOTO UCITBITAaHHS
ohopMIISIIOTCS YBEITHYCHHBIM wpudTom;

o6ecrieunBaeTCs WHIMBATyATbHOE PABHOMEPHOE OCBELICHHE HE MEHCE 300 moKc;



mpd HeOOXOMMMOCTH 00yYAIOWMMCS NPEJIOCTAB/IAETCA yBEIMIUBAIOLICE YCTpPOHCTBO,
[0y CKAETCS HCTIONb30BAHHUE YBEIMYMBAIOLIMX YCTPOHCTB, HMEIOLIHXCs y 00ydalomuXcs;

B) JUIA TUIYXHX H CTa00C/BIIAIIMX, C TSOKEIBIME HAapYIIEHUAMH Pei:

oGecreurBaeTcs HalMuKe 3BYKOYCHIMBAIOLIEH annaparypbl KOJUICKTHBHOTO
MOJIB30BaHHA, TPH HEOOXOAUMOCTH OOydHaromMMesd IPeJOCTABIAETCS 3BYKOYCHIMBAIOLIAs
annaparypa HHIUBUAYAITEHOTO MOJIb30BAHUS;

0 MX JKEIaHWIO TrOCYJapCTBCHHBIC AaTTECTALHOHHBIC HCIBITAHUS TIPOBOASTCA B
MHCbMEHHOH (opMme;

) A1 M C HAapyWIEHHAMH ONOPHO-ABHIATEBHOrO — anmapara  (TKellbMH
HapyLICHHAMH JIBMTaTe/bHBIX (YHKUMH BEPXHHX KOHEUHOCTEH WM OTCYTCTBUEM BEPXHUX
KOHEYHOCTEH):

NUCbMEHHBIE  3aJaHHsd  BBINOJNHIIOTCA  OOYydJalOIUMMHCS  HAa  KOMIIBIOTEpE  CO
CIeLHATH3UPOBAHHBIM IPOrPaMMHBIM 00€CeYeHHeM HIIH HaIHKTOBBIBAIOTCS aCCHCTCHTY;

[0 MX JKETAHWIO FOCYAAPCTBEHHbIE aTTECTALMOHHBIC MCIIBITAHUS MPOBOJATCS B YCTHOMH
dopme.

OGyuaiomuiics MHBATMA HE IO3AHEE 4YeM 3a 3 Mecdna 10 Hayala IMpOBENCHMU:
rocyIapcTBEHHOM HTOrOBOM aTTECTAallMH MOJAeT NHCBMEHHOE 3asBICHHUC O HE00XO0IMMOCTH
CO3JaHMS U1  HEro CIIEHHaIbHBIX YCJIOBMH MpH  MPOBEACHHH  roCylapCTBEHHBIX
ATTCCTALMOHHBIX MCIBITAHHI ¢ YKa3aHHeM OCOOEHHOCTEH ero MCHMXO(pU3HYECKOro pa3sBUTHA,
MHMBUAYQIGHBIX BO3MOKHOCTEH M COCTOSHHA 310poBbS  (Jamee - HMHAMBHIYabHBIE
ocobennocTn). K 3adBICHHIO TpPHIAraloTess MAOKYMEHTBI, MOATBEPXKAAIOLME HATHIHE Y
06yualomerocss HHIMBUAYANBHBIX 0COGeHHOCTEl (MpH OTCYTCTBUM YKA3aHHBIX JOKYMCHTOB B
OpraHu3alun).

B sasBiendn  obyuwaloumiics  ykaspiBaeT ~Ha  HeoOXOaMMOCTh  (OTCYTCTBHE
HeoOX0MMOCTH) NPUCYTCTBUS aCCHCTEHTa HA rOCy1apCTBEHHOM aTTECTALMOHHOM HCIIBITAHNH,
HEOOXOOUMOCTh (OTCYTCTBHE HEOOXOAMMOCTH) YBEJIM4YEHUS [POJODKUTENPHOCTH  CHatdH
rocyJapCTBEHHOTO — aTTECTAMOHHOIO —HCIBITAHMA MO  OTHOLICHHIO K yCTaQHOBIIEHHOMH
IPOJOKHTEIBHOCTH (UL KaXKI0r0 rocy1apcTBEHHOI0 aTTeCTallHOHHOIO MCIBITAHUS).
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