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NPOI'PAMMA

BeTynuTeabHOro 3K3amMeHa no HAy4HO CIeNHaIbHOCTH
1.5.4. buoxumus

IosicHuTebHAS 32MHCKA
TTporpamMma BCTYNUTENBHOTO 3K3aMeHa B aCIMpPaHTYpY MO CICHHATLHOCTH 1.5.4. Buoxumus
TIpe/HA3HAYEHA JUIS JIHL, JKENAloUMX MNpOHTH 0OyueHue B denepanbHOM TOCYAapCTBEHHOM
ABTOHOMHOM  YYPEXJEHMH BBICIIETO  00pa3oBaHUA "Cesepo-BocTounpii  (enepaibHbIH

YHUBEPCUTET".

B nporpaMmy BXOAST MOPAAOK NPOBEACHUS BCTYMHTEIBHOTO UCIIBITAHHS, KPUTEPUH
OLCHUBAHMS, CIHMCOK BOMPOCOB  MPOrPaMMbl,  y4eOHO-METOAMYECKOE obecrieueHue M
uHpopMaLOHHOE 0OecreYeHHe MPOrPaMMBbl.

Iopsaok npoBeeHHsl BCTYNMHTEIbHBIX HCNBbITAHUH

BeTynuTenbHOE MCIBITAHWE TPOBOJAMTCS B dopme ox3amena Ha ocHoee 6unemos. Kaxabii
SK3aMEHAIMOHHbBIH OUIET COAEPXKMT Mo 2 gonpoca. DK3aMeH NMPOXOIHUT B nucbmennoi dopme.
[ToaroToBKa K OTBETY COCTaBsAeT 1 aKajeMU4eckui Hac (60 munyT) 6€3 nepepbiBa ¢ MOMEHTa
paznayn OnneTos. 3ajaHMs OLEHUBAIOTCH OT 0 no 50 GannoB B 3aBHCHMOCTH OT HOJHOTBI H
NpaBHJIBHOCTH OTBETOB. B ciayyae NPOBEACHHA sKk3aMeHa B JMCTaHLUMOHHOM ¢opmaTte
BCTYIHTEIbHOE MCIBITAHHE NPOBOMMTCA B PENUME puneokoHpepenicpsi3n. Cobecenosanue
BKJTIOYAeT Pa3BEpHYTHI IUIaH MOArOTOBKH AUCCEPTALHOHHOIO ucenenoBanus (mpuioxenue 1) u
onenusaercs ot 0 1o 50 6an10B.

JK3aMeH U cobeceI0BaHHe IPOBOMUTHCS Ha PYCCKOM A3BIKE.

KpurepHu OleHUBAHHS

Kputepuu OLCHHBaHHS:

OtangHo (60-70 6an10B). TTocTynaroIluii B aCIMPaHTypy YBEPEHHO BJIANCCT Mamepuanom,
npueooum MoyHble GOPMYIUPOEKU MeopeMm U Opyaux ymeepoicOeH Ui, Conposolcoaem ux cmpoumu
U noAHbIMU 00KA3AMEILCMEAMY, YBEPEHHO OTBEYAeT Ha JOMONHHUTENBHBIC BOIPOCHI NTPOrPaMMBI
BCTYIHTEIBHOTO HCIIBITAHHUS.

Xopomo (50-59 6as108B). [TocTynaloyii B aCIMpaHTypy BJIafCeT MaTCpUAIOM, npueooum
mounble QOpMYNUPOBKU meopem U Opyaux ymeepoicoeHul, COnposodcOaem ux 0oKa3amenbcmeamu,

6 KOMOpLIX Qonyckaem OmOeNbHble HemOoYHOCIU. OrBeyaeT Ha OOJBIIMHCTBO JONOIHUTEIBHBIX
BOIIPOCOB 110 IIPOrpaMMe BCTYHTEIbHOTO UCIIBITAHHUS.

YaosaersoputeasHo (40-49 gasios). [locTynaomui B aCIUPaHTypPy 3HAKOM C OCHOBHBIM
MaTepHaJloM IpOrpamMMBEl, npusooum popmyIuposKu meopem U Opyaux ymeepoicOeHuul, HO
donyckaem HeKkomopble HEMoYHOCMU, conposodicOaem ux OOKA3AMENbCMEaMu, 6 KOMOopblx
donyckaem nozpeuHocmu 2ubo onucwiéaem OCHOBHYIO CXeMy 00KA3amenbCeme be3 ykasanus
Oemanedi. OTBeyaeT Ha AOTOJIHHTENbHBIE BOIMPOCH IO NPOTPaMMe BCTYIHUTENIBHOTO HCIBITAHMUS,
JlonycKas OT/J€e/IbHbIe HETOYHOCTH.

HeyoB/1eTBOPHTEIbLHO (MeHee 40 6ansos). IlocTynaromuidi B acUpaHTypy HE BIANCET
OCHOBHBIM MATEPHAIOM IPOrPaMMbl, He 3HAKOM € OCHOGHbIMU nowsmuamu, He cnocobeu
npueoOuUmy GOpMyIupoSKU meopem u Opyaux ymeepoicOeHul, He ymeem dokaszvleamv meopembl U
Opyaue ymeepirCcoeHus, He snaem daoice cxembl Ookasamenbcme. He OTBedaeT Ha OOBIIMHCTBO

JIONOJIHATEIBHBIX BOIPOCOB 110 IPOrpaMMe BCTYIHTEIBHOTO HCTIBITAaHUS.

Kpureprs OLEHHBaHHS cobeceoBaHMS 10 TEME JUCCEPTAlMU: TpH NPEAOCTABICHAN
pasBepHYTOro IIaHa TEMBI MCCEPTalliH IO Tpebyemoii popme (IPUIIOKEHUE 1) IOTONHUTENBHO

HasHayaercs 1o 30 6a/10B.



Bonpock! NporpaMmbi BCTYIIHTE/ILHOI0 3K3aMeHa B aCIIHPAHTYPY N0 CHEeNMHATLHOCTH
1.5.4. Buoxumua

1: TIpenmeT GHONOrMYECKOM XMMUH, €€ MECTO B CUCTEME ECTECTBEHHBIX HayK.

2. AMMHOKHCIIOTBI, BX CBONCTBA, KIaccuuKkauus u Guonornyeckas QyHKIHA.
TenTrbl,cnoco6s106pa3oBaHusBOpraHk3Me,0Honorndeckaspois. [ IpumeprIOH0aK THBHBIX
TICTITH/IOB.

3. Benku, xnaccudukanus, 6uonoruyeckas pojib. XapaKTEPUCTHKA BaXHEHLIHX Ipymil
MPOCTBIX M CIOKHBIX OenkoB. JlBuratenbHble Oesku. 3amuTHble OenkH, OelKH HMMYHHOH
CHCTEMBI, aHTHI'€HBI TKAHEBOW COBMECTHMOCTH, TMM(POKHHBI U LIATOKHHBI.

4. VpOBHH CTPYKTypHOW opraHu3auuu OenxoB. IlepBuyHas CTpyKTypa, METOMBI
YCTAHOBJICHHSI aMUHOKHCJIOTHOM MOC/Ie0BaTeIbHOCTH. BTopHyHas CTpyKTypa, METOABI H3y4YCHHUS.
TpeThuHas CTPyKTypa, METOIBI M3y4eHHs, IPHPOJA CHI, ee ONMpEAeNAIomHX, (yHKUHOHATBHOE
3Ha4yeHHe. YeTBepTHYHAS CTPYKTYpa, METOIBI H3Y4Y€EHHUs, TPHMEpPB] OeJIKOB, 6HOIorHYecKas poib.

5 ®epMmenTsl. WX 0COOGEHHOCTH Kak OHOKAaTalM3aToOpoB, OHONOrMYEcKas pob.
Xumuyeckas npuponaa GpepMeHTOB. AKTUBHBIE LIEHTPEL.

6. Mexanusm ¢pepmenTatuBHOro karanusa. KopepMeHTs!, BATAMUHBI, METAJUIBI U IpyTHe
KO(aKTOphl B QYHKLIMOHHPOBAaHHH (PEPMEHTOB.

7 OCHOBHBIE TpeiCTaBleHHss O KHHETHKEe (EpPMEHTATHBHBIX peakuud. BiusHue
Pa3IMYHbIX YCIOBHH Ha ()epMEHTAaTHBHBIE NPOLECCHl. HrHOUTOPBIL.

8. [IpyHUMNBI  peryasiudd  (epMEHTATMBHBIX MPOLIECCOB B KIETKE W PeryJisuus
MeTabonusma. M3odepmeHTEI.

9. HomeHkinatypa ¥ mpuHUIMNbI knaccudukauuu pepmenton. Jlokanuzauus GepMEeHTOB B
Ki1eTke. MyIbTH()EpMEHTHBIE KOMIUIEKCHI.

10. Oobwmen GenkoB. ITporeomuruyeckre pepMeHTH M ux crnenuduyHocts. COBpeMeHHbIE
NPEACTaBIEHUS] O POJIM TNMpOTeas B pEryislHHM aKTUBHOCTH (epMeHTOB. IlyTH oOpa3zoBaHus |
pacnaga aMMHOKHCIOT B opraHudMe. OCHOBHble OMOJOTHYECKM aKTHUBHBIE MeTabOIUTHI

AMHHOKHCIIOT.

11. HyxnenHoBple  kucnoThl. CTpOeHHE HYKIEMHOBBIX KHCIOT. [lypuHOBBIE M
NHPHMHINHOBEIE OCHOBAHHUS. YTJIEBOAHBIE KOMIOHEHTHI HYKJIEMHOBBIX KHCIIOT.

12, Mononyxkneotunsl. Hykneo3nIMoHo-, HyKI€O3HAMN- U HykJeo3ua Tpudocharthl U ux

¢dusnosnoruyeckas poib. Qynkuun AT B opranusme.

13. JHK u PHK, nx snokanusanus B kieTke M Ouonoruuyeckas ponb. Buonormueckoe
3Ha4yeHue JByxcnupaipuoro crpoenus JJTHK.
14. Cunre3 u permukamus JIHK. TIpHHIMD KOMIUIEMEHTApHOCTH M ero Ouojormyeckas

POJIb. CHCL[HQ)H‘{HOCTB B3aUMOJEHCTBUSA HYKJICHHOBBIX KHCIIOT. Cunres u pacnan mypuHOBBIX U
NHPpHUMHUJIMHOBBIX HYKJICOTHUOB.

15 Matpuynble GHOCHHTE3BI: peruMKalus. MeXaHH3M, OCHOBHBIE CTaMH, GHONIOrHYEcKoe
3HayeHue. [ eHeTHYECKHH KO M ero CBOHCTBA.

16. puuunbiMyTaumii. Knaccudukanuamyranuii. MexaHu3Mel penapanuu.

I7. buocunres  Genka. Ero  OCHOBHBIE JTambl.  AKTMBUDOBAHME AMMHOKMCIOT.

Tpancnopraeie PHK. ®yHkunoHanbHas 3Ha4MMOCTh OTAENBHBIX yuacTkoB JIHK. XpOMOCOMBI.
OGuee npe/icTaBIeHye O CTPYKTYpe XpPOMAaTHHA.

18. Ilpouece Tpanckpumuun. Mndopmaunonnas PHK u reneruueckuii kxon. PuGocoMbl
Mnxcrpymypa.PnﬁoCOMMLHaﬂPHK.(DyHKuPIOHHpOBaHnepuGocomu.Hocnpancnxunouﬂme



npoueccs HOPMUPOBAHKS TPETHIHON CTPYKTYPEI U (YHKIMOHAIbHO-aKTHBHBIX GEJKOB, cbopka

YeTBEPTHUHOM CTPYKTYPHI 6eNka 1 HaMOJIEKYISPHEIX CTPYKTYP KJIETKH.
19. VrieBoasl M UX OHonoruyeckas poib. Kiaccuukauus ¥ HOMEHKJIATypa yrieBOXOB.
CTpykTypa ® CBOWCTBA MOHO- H TOJHMCAaXapHiOB. KoudopmarsoHHble (OpMEI  yIJICBOTOB.
BakHeIune NpeiCTaBUTENA YIIeBONoB. I THKONPOTEHHEL, IeNTHAOTTHKAHEIH TPOTEOrTIHKAHbI, HX

duznonoruyeckas pois.
20. O6men yrnepofoB. Pacmanm ¥ OHOCHHTE3 no/McaxapuoB.  B3anMonpeBpalmeHHe

yrneBooB. TpancdepasHpie peaKuHy. AHaspoOHBI 1 adpOOHBIA pacnai yrieBoaos. PaznuyHbIe
Bubl GposKkeHuit. [MKoMMTHYECKHE (PEPMEHTBI. OxuciuTesHoe pocdopuaupoBaHue Ha ypoBHE

cybcTpara.

21, I'iMKkoHeoreHes. OKHCIUTE/IbHBIE MpeBpalleHHs rmoko30-6-¢pocdara
(nenTo30odochaTHbIH MyTh) U HX 3HAYCHHE.

22. Jlumuael W MX  Ouosoruyeckas poJib. O6mue CBOHCTBA, pacnpoCTpaHEHHE,

xaaccHuKanus, HOMEHKIaTypa M CTPOCHHE JIHITHIOB. Wupbl. ©ocomunuapt. [THKOTHIHILL.

Oxcummnuusl. Crepunsl. [Ipespauienne Tum1a0B. [Iponecck! OKUCICHHA YKUPH
23. BHOCHHTE3 >KMPHBIX KHCIIOT, TPHITTHUEPHAOBH bochonunuIoB.
Bro>¢ddheKTOpHBIe JTHIH/IbL: OCHOBHBIE IYTH HX o6pa3oBaHus M pacrnaja, MEXaHH3MbI JEUCTBUS U

bIX KHCJIOT.

Gronoruyeckast QyHKLHSL.
61030 (PEeKTOPHBIX JIHITHIOB: pochoaunuIHbIe 6noadpdexropsl,

24. OCHOBHBIE THIBI

C()MHTOTHIIH/IBI, TPOCTATIAHIHHBI, TPOMGOKCaHBbI, JICHKOTPHEHE, MTIOKCHHBI, JHI0KAaHHAOWHOUIBL.

25. ButamuHbl. PoIb BHTAMHHOB B INHTaHWH JKMBOTHBIX H yejjoBeKa. BHTaMHHBI KakK
J1. Buramus E.

Mble BUTAMHHBI. BUTaMuH A. BuTtaMHuHBI

KoMroHeHTh! pepmeHTOB. JKrpopacTBOpH
rpynnet B: Bl, B2, B6, B12. Buramuu PP.

Bo0pacTBOpHMblE BHTAMHHBI. BHTaMHHEI

AnTunuHrotHbii BuTaMuH C. @yHKIHMH BUTAMHHOB.
26. Buosnepretuka. OOpa3oBaHHE AT® u apyrux MakpoIPruyecKux COENVHEHUN B

KJIETKax. OxucIUTENBHOE JeKapOOKCHIMPOBAHHE MHUPOBMHOT PAHOM KHCIIOTBI.
[InpyBaTAerHapOreHasHbli KOMILICKC. HepreTHdeckuit 3QdexT MMKIa TpUKapOOHOBBIX KUCJIOT U

IJIMKOJIM3a. TCpMHHaJ'H:HBIC NpoLeCChl OKHCJICHHA.
27. HuxoTuHaMH/IHBIE KO(i)epMeHTI:I — HCTOYHUK BOCCTAHOBHUTEIBHBIX 3KBUBAJICHTOB B

wieTke. d1aBHHOBBIE GEePMEHTHI. Y OHXHHOHBL. L{ATOXpOMBI U LIATOXPOMOKCHAA3A.
Llens mepeHoca 3J1eKTPOHOB(JIbIXaTEIbHAS 1e1b). DHEpreTHUecKoe 3HaYCHUe Mporecca

28.
CTYIIEHYaToro TPAHCIOpTa 3/IeKTPOHOB OT cy6CTpaToB OKHMCIIEHHS K KACTIOPOAY.
29. OxuciuteabHoe  (pochopuIpoBaHiue B neixaTenpHOM uenu. llpeacraBieHne O

MeXaHH3Max COINPSDKEHHS OKHUCJICHHS 1 docdopunupoBaHus B JBIXaTenbHol nenu. MemOpaHHbIH

[oTeHIMal. DHepreTHka 0OMeHa BEIeCTB.
30. OyHKIHOHAIbHAS ~ OHOXMMHS  KJICTOUHBIX CTpYKTyp  Spa, ~ MMUTOXOHIpHH,

3H/I0IJIa3MaTHYECKOI 0 pemxynyma, pH60COM, JIM30COM H Jp. Buonoruyeckue MeMGpaHbl, ux

crpoenne H pynxuus. TpaHcmopt

31. [IpyHLHMOBL  peryIsuiHd 6HOXHMHYECKHX MpOLECCOB. Peryisuus TpaHCKPHIIHU H

TpaHC/IALHMH. Pery/isnus aKTHBHOCTH depmenTos. [IpuHIMI obpaTHO} cBsi3u. HelpomMeMaTophl.
Mexanu3Mbl jeiicteus. Ponb

peryJsius. BeKkoBble M CTEPOMIHBIE T'OPMOHBI,
aluy OOMEHHBIX

I'opmoHasIbHAA
MoHO(ocdaToB. Pob kKoMIapTMEHTATH3AINAH B Oprasus

LHUKJIMYECKAX HYKJICO3H
IpOLIECCOB.



32.

Tlepenaya curHaioB B OMOJOrMYECKHX CHCTEMaX. PenienTopbl: OCHOBHBIE THITEI,

cnocoObl Tepefayn CUrHana, OHOXUMHYECKHE COMPSDKEHHS, BTOPHYHBIC MECCEHIDKEPBI. Honnsle
KaHAJbL: THIIBL, CIIOCOOBI UX perynsund. [lepenaya HEpBHOrO MMITYJIbCA.

33.

BruoxuMuyeckuid coCTaB M Q)HBPIKO-XHMPI‘-ICCKHC CBOMCTBA KJIETOK H IUIa3Mbl KpOBH.

MexXaHu3MBl OCYIIECTBIICHUS! KPOBBIO CBOMX OMOXHMHYECKHX (yHKIMi: TPaHCIIOPTHOH (IIEPEHOC
Me—TaG0IMTOB, KHCIOPOJA U YIIEKHCIIOro ra3a), 0CMOTHYECKOH, OydepHOI.

34.

Benkossie (’ppaxuym I1a3Mbl KpOBH H JIMarHOCTUYECKOE 3HA4YCHHE HUX OIpeICIEHHS.

AnpOYMMHBI: TPaHCTIOPTHBIE QYHKIMH, Y4aCTHE B peryJiAlnH OCMOTHYECKOrO JaBJICHHS, pOJib B
pa3BHTHHM OTEKOB M 1I0Ka. Benku ocTpoii pasbr.

VueGHo-MeToAnYecKoe obecnedenne H MHGopMaUHOHHOe obecnedeHne nporpaMmbl

BCTYNHTEILHOT0 JK3aMeHa B ACMHPAHTYPY M0 CeNHATLHOCTH 1.5.4. Buoxumusn

O6si3aTenbHast JIMTEpaTypa:

Ne ABTOpP(BI) HaumeHoBaHHE U3zn-Bo, roa Haznayenue Hanuuue
H3AaHHUA (yueOHHK, rpudos
YueGHoe nocodue,
CNpaBOYHHK H
T.04.)
1 Bepeszos T.T., Buosornyeckas M.:MenuuuHa, | Y4eOHUK YMO
Koposkunb.®. | xumus.3-eusa-e, 2002
nepepab.Mmon.—
M.
2 HukonaeB A.5. | buonoruyeckas M., 1998, | YuebHuk YMO
XUMUSA «Bricias
IIKOJIa»
3 | E.C.CeBepun- | buonoruyieckas Nan.«DOTAP- | YueOHuK YMO
penaKTop XHUMHSA ME/I», 2004 J
4 | E.C.CeBepun- | «bHOXHMHS) M., 2001, | Yuebuoe YMO
peaKTop Kpatkuii Kypc © «'DOTAP- nocobue
ypaKHEHUIMH U ME»
3aa49aMH J
JlonoIHHTEIbHASH IUTepaTypa:

Ne AsTop(bI) HaumeHoBaHHE WN3a-Bo, roa u3nanus | Hashauenue Kos-Bo B
(yueOHHK, O6ubIHOTEKE
yueGHoe
nocobue,

cnpano-mmc
HT.0.)
1 | Mapuaul KimHugecKast C-Tler.,2000 Yuebuoe YMO J
B.JIx. OUOXUMHUSL. nocobue
2 CrpaiiepJL. Broxumusi(B3-X M.,1984,«MWP» | Yuebnuk \ J
TOMAXx)
3 B.2muor, /1. BuoxuMHus 1 M.,1999,u3. VuebHoe
Dot MOJIEKYJISIpHast HUU niocodune
OuoNIOorus BHOMETMIMHCKON
xumun PAMH
4 | E.C. BHOXHMHYECKHE M.,2000, | YueGuoe | FE




Cegepun, OCHOBBI «MenuuuHay nocobue
PEeNaKTop TIATOJIOTHYECKUX
IIPOLIECCOB
S EC. Buoxumus M.,2000, VyebHHK
CesepuH, «MeaunuHa YMO
T.A.
AneiHUKOBa,
E.B. Ocunos
6 | Mak-Mroppeii OOMeH BelecTBy Mocksa «Mup», YuebGHoe
Vi yeJoBeKa 1980 nocobue
7 Konbmansl, Harsiinas Onoxumus MockBa«Mup», YyebHoe
Pem K-T' 2000 nocooue
8 CunrepM., I'enbmrenomsr: B2-x M.: Mup,1998. YyeOHHK
BeprlIl. TOMax
9 Hocon P., CrnipaBOYHMK M.: Mup,1991 CripaBoYHH
Dot . OMOXHMHKA K
Dot U.U
ap.

YyeGHas, yueGHO-MeTOIMYeCKas ¥ HHble GHOIHOTEYHO — HHPOPMAIMOHHBIE PECYPChI
00ecneYnBaoTy4eOHBIANIPOLIECCHTapaHTHPYIOTBO3MOXKHOCTBKAUECTBEHHOT00CBOCHHA
acnMpaHToOM 00pa3oBaTEIbHON HAYKH.
JIocTyn K 37MeKTpoHHbM H3fanusM Hayunoit DnextponHoi bubmiorexu -
https://elibrary.ru/HHTepHET-pecypebl: (Ykasvieaeme no YCMOMpPEHUIO)

1. DBC VuuBepcurerckas 6ubnmotekahttps://biblioclub.ru
2. KoncynbTasT cryaenTahttps://www.studentlibrary.ru/
3. IPRbookshttps:/mww.iprbookshop.ru/

CocTaBuTeb(-1)IpOrpaMMBL:

Mupososa I".E. 10KTOp 6HOIOrHYECKHX HayK, npodeccop, npodeccop GHONOTHYECKOro OTACICHHUS

HEH

IIporpaMma peKOMEHIOBaHO Ha 3aCelaHHH OHOJIOTHYECKOTO OTAC/ICHHS OT 14. 4 / _2025r.
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