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1. HABHAYEHHE U OBJIACTb IPUMEHEHMUSI
Hacrosimee monoxeHne pa3paboTaHO B COOTBETCTBHHM C  3aKOHOJATEIHCTBOM
Poccuiickoit Denepaiyu B chepe 00pas3oBaHus U ONpeessieT Leib, 3aaul CO3JaHus U o0LIue
NpUHLMIEL  (QyHKIHOHUpOBaHUS acmupaHTypsl B ®IAOY BIIO «CeBepo-BocTouHblit
(benepanbHelil yHuBepcuTeT nMeHH M.K.AMmocoBay (nanee — Yuusepcurer, CBOVY).
TpeOoBanust IaHHOrO MOKYMEHTa O0s3aTeNbHbI [Uld (UIHATOB W BCEX Yy4EeOHBIX
NoApa3ieIeHu, JODKHOCTHBIX JIUI U cOTpyIHHKOB CBOY.

2. HOPMATHUBHBIE JOKYMEHTbI

Axanemudeckas IporpamMMa NOATOTOBKH aCIMPAHTOB (ACIIHpAaHTypa) OCYLIECTBISETCS
Ha OCHOBE CJIEAYIOUIUX HOPMAaTUBHO-IIPABOBEIX H JIOKAJIBHBIX aKTOB!
* 3akona Poccwuiickoit @enepanun ot 10 urons 1992 roma Ne 3266-1 «O6 obpasoBanun» (¢
TOCTIELYIOIUMH U3MEHEHHSAMHU U JIONOJHEHUSIMH) JI0 BCTYIUIEHHUS B Crity PenepaibHOro 3aKoHa
P® ot 29 nexabps 2012 r. Ne273-®d3 «O6 obpasoBarnn B Poccuiickoit @enepaunu» (¢ 1
centaAbpa 2013 r. 3a HCKITIOYEHHEM I10JOKEHHUH, JUIsl KOTOPBIX YCTAHOBIIGHBI HMHBIE CPOKH
BCTYIUIEHMs] B CHIIy B COOTBETCTBUH €O cT.111 HacTosiero P3);
» OesepanbHOro 3akoHa ot 22 asrycta 1996 roma Ne 125-®03 «O BBICIIEM H TIOC/IEBY30BCKOM
npodeccroHanTbsHOM 00pa3oBaHUI (C MOCIEAYOUIMMHA U3MEHEHHUSIME U [OTIOJIHEHUSIMHE );
* ®enepanbHoro 3akoHa PP or 29 nexabps 2012 r. Ne273-d3 «O6 obpasoBanuu B Poccuiickoit
Denepanuny;
* TuroBoro mosoxeHus: 06 00pa3oBATEIBHOM YUPENKACHHH BBICIIErO MPOPECCHOHAIBHOIO
o6pa3oBaHus (BbICIIEM y4yeOHOM 3aBe/IcHHM), YTBEPKAECHHOIO nocTaHoBieHuem [IpaButenscTa
Poccuiickoit @eneparuu ot 14 despanst 2008 r. Ne71 (nanee — Tunosoe mosoXeHue o By3e);
 ITlpukaza MunucTepcTBa oOpazoBanus u Hayku P® ot 22 mapra 2006 r. Ne 62 «O6
obpa3oBaTenbHON porpamme BBICIIIETO po(heCCHOHATTBHOTO obpazoBaHus
CeNMaIH3HPOBAHHON ITOITOTOBKH acCIIMPaHTOBY,
+ CMK-OI1/1-4.2.3.-028-12 Tlosnoxenue o GamibHO-peiiTuHroBoii cucteme B CBOY  Bepcus
1.0
* CMK-OI1/1-4.2.3.-011-11 Tlonosxeunue o TeKyiieH ¥ MPOMEKYTOYHON aTTECTALMU CTYJICHTOB
CB®Y Bepcus 1.0.
*CMK-OI1/1-4.2.3.-96-13  Ilonoxxenne 00 HTOrOBOW  TOCYNApCTBEHHOW  aTTECTAlHU
BbinyckHHKoB CBOVY, 3aBepumBmmx 00ydyeHue [0 OCHOBHBIM 00pa3oBaTe/IbHBIM POrpaMmam
BITO Bepcus 1.0.
* YcTaBa U JIOKaJBHBIX HOPMATHBHBIX akToB CBOY.

3.OBIIME ITOJIOXKEHU S _

ITporpammsl moarotoBku acnupantos B CBOY HanpasneHsl Ha ofecrieyeHie CHCTEMbI
obpa3oBaHMsl W HayKH KaZpaMM BBICOKOW KBanu(uKamuu, CHOCOOHBIMH OCYLIECTBISThH
npo(h)eCCHOHANBHBIE 3ala4yil B HHHOBAIMOHHBIX YCJIOBHSX M TOTOBBIMH K CAMOCTOSITENBHOM
Hay4YHO-HCCIIE0BATENBCKOM, IIEarornyeckoi U yrpasieHueckoit pabore.

HopmaTusubiii cpok ocsoenust OOII ans nmonydeHus: kBaTU(HKALMH «UCCIIEI0BATEIb»
110 ouHo# opme 0byuenus cocrasiser uethipe roga. Cpoxu ocsoerus OOIT mo 04HO-3a0UHO#
(Beuepneit) u 3aounoit Gopmam obyuenns ycranasnusaroTest B cootBeTcTBHH ¢ PI'OC /OC no
HAMpPaBJICHUIO MTOATOTOBKH.

Jlunam, 3aBepmMBIIMM OOyYeHHE MO IporpaMMaM aclHpaHTCKOM MOArOTOBKH W
NPOIUEAIAM HTOTOBYIO AaTTECTALMIO, BBIAACTCS JOKYMEHT O COOTBETCTBYIOLIEM YPOBHE
06pa30BaHus — TUTLIOM HCCIIeI0BaTENs.

OOyueHne 1o mporpaMmam aclupaHTyphl MO3BOJISET CTYAEHTY MOJYYUTh yriyGieHHbIe
3HAHUS M KOMIETEHLMH JJIsl YCNEIHOH MNpo(ecCHOHaNbHON Hay4HO-IeNarornueckoi u
MCCJIe10BATENLCKOH AEATEILHOCTH B 00s1aCTH OHOIOTMYECKUX HAYK.

4. YCJIOBHUS TIPUEMA IS OBYYEHHS [IPOTPAMMAM ACIIUPAHTYPBI



K ocBoeHHIo mnporpaMM acnMpaHTypbl [OMYCKAIOTCS JIMIA, HMEIOLIHE BhICLIEE
00pa3oBaHKe HA YPOBHE CIICLHAIUTETa M MATHCTPATYPBL.

ITpyem Ha oOydyeHHe IO NporpaMMam aclUpaHTYpPhl OCYLIECTBISETCS HA KOHKYPCHOM
OCHOBE I10 pe3yJIbTaTaM BCTYIIMTENbHBIX HCIIBITAHUH, TPOBOAMMBIX CBOY.

Jluna, mOTyYMBIIHE NOKYMEHTBI TOCYIApCTBEHHOrO 00pasia O COOTBETCTBYIOLIEM
YPOBHE BBICIIEr0 MPO(ECcCHOHANLHOr0 00pa3oBaHKs, MOATBEPKAAEMOrO MPUCBOEHHEM JIHILY
KkBanuQukanuy (cTeneHu) "MarucTp", MMEKOT MPaBO MPOJOIKMTL HA KOHKYPCHOH OCHOBE
o0yueHue 1o nporpamMme acrnupaHTyphbl.

[Tomyyenne o6pa3oBaHMsl MO NpOrpaMMaM AaCHHPAHTYPbl PAacCMaTPHBAETCS  Kak
TOJIy4eHHE BTOPOro BEICILErO MPO(PECCHOHANBHOT0 00pa30BaHHS: JIUIAMH, HMEIOIMMH JUITIOM
CNeLMAJTUCTA, JUIIJIOM MarucTpa, eCclid HHOE He YCTaHOBJIEHO (he/lepabHBIMU 3aKOHAMH.

Yci0Busa KOHKYPCHOro oTbopa Ha MporpaMMbl ACIUPAHTYPhI JIMI, UMEIOMIMX BBICIICE
obpaszoBanue JI000T0 YPOBHS, OMPEJAENSIOTCS MPUHAMAIONIMMHE Ha O00ydyeHue y4eOHBIMU
noxpasaenenuamu  CB®Y  wa ocnose PI'OC/OC MOJArOTOBKM  aclUpPaHTOB IO
COOTBETCTBYIOLIEMY HaIPaBJICHHIO.

Jluna, jkenarolue OCBOMTH IPOrpaMMy ACIHPAHTYphl 110 JAHHOMY HANpaBieHHIO H
MMEIOLIKE BBICLIEE MPO(ECCHOHATbHOE 00pa3s0BaHHE HHOTO MPOQUIIS, N0MYCKAIOTCS K KOHKYPCY
0 pesyjbTataM CHa4yd BCTYNHUTENBHBIX MCIBITAHWI B COOTBeTCTBHHU ¢ [IpaBmiiamu mpuema B
CBDYV.

YcroBus TpHeMa Ha NpOrpaMMbl MOATOTOBKH - aCIIUPAHTOB ONpenensiores [lopsakom
npreMa rpaxiaH B aKKpeauToBaHHbIe oOpasoBartesbHble yupexaeHus BITO, yrBepixaaeMbim
MunucrepcTBoM 06pasoBanus U Hayku PD, 1 exeroaHsIMu npasuiamMu npuema 8 CBOY,

3auncrnenue 11 00ydueHus ohopMIISIETCs PHKa30M PEKTOpa C yKa3aHHEM HarpasiieHus
MOJArOTOBKM M MaruCTEPCKOM TPOTrpaMMBbL.

5. LEJIb BCTYIUTEJBHBIX UCIBITAHUM
COCTOHMT B TOM, YTOOB! OTNPEAETUTD:
* COOTBETCTBHE YPOBHS M Ka4€CTBA MOArOTOBKH JK3aMEHyeMOro TpeGoBaHHsAM (eaepanbHoro
rocy/1lapCTBEHHOTO 06pazoBaTeIbHOrO cTaHaapTa BBICLLIETO npohecCHOHANIBHOr0
00pa3zoBaHus,
° FOTOBHOCTH 9K3aMEHYEMOT'0 K MPOIOKEHHIO 00y4Y€eHMs! [I0 OCHOBHON 00pa30BaTeibHOil
[[pOrpamMMe CreHUaIM3upOBAHHON IIOJrOTOBKM AaclUpaHTOB 1o HampasieHuntio 06.06.01
«buonoruyeckue Hayku» 1o npoduIo NoAroTosKK ucenenosatenei 03.01.04 — «Bruoxumusy.
* CrmocoGHOCTE 9K3aMEHYeMOro OCYIIECTBISITH TNPOPECCHOHANBHYIO KOMMYHHKALMIO U
rOTOBHOCTB K HAY4HOH JESITENbHOCTH;

OcHoBHAsi Heab YK3aMeHa — ONpPEIEUTh YpOBEHb NMPOPECCHOHANBHBIX KOMIETEHIMI
Oyaywero acnupadTta, €ro 3HaHHE COBPEMEHHOTO COCTOSIHMSL M OCHOBHBIX npo6iem
HarpasJICHUs U IPOQHUIIS TOArOTOBKH.

IlporpamMma HaueleHa Ha BBISBICHHE CIIOCOOHOCTH CIELMAINCTa paboTaTh B CHCTEME
Bbiciuero  obpasoBanus B coorBerctBHH ¢  OI'OC 10  HanpapiaeHWIO  [OArOTOBKH
«buosioruueckue Haykn» M BO3MOXHOCTH IOBBILIEHHs €O ypoOBHS 0Opa3OBaHWs, HAYYHOH W
NeJarornieckod Kpanupurauuu. Byaylmmii acmupadT, MOCTYNAIOWMI B acmupaHTypy 110
npodpumo 03.01.04 — «Broxumusy», 10JKeH N0Ka3aTh MyboKKHe 3HAHUS B IPEJIeax NporpaMmbl
BbICIUErO ~ y4eOHOro  3aBefeHHs 110 NpoQuiIbHOMY  HanpasieHuto. OH  JIO/DKEH
TNpO/ICMOHCTPUPOBATL TIOJyYEHHBIE pPAaHEE YMEHHMS M HaBbIKH, 3HATH TEOPETHYECKHE U
MPAKTHYECKHE OCHOBBI COBPEMEHHON OHOXHUMHUH. '

6. 3AJAYM BCTYINUTEJBbHBIX UCIIBITAHUI
HamNpaBJIeHbl Ha BISIBJICHKE:
* cTeneHn chOPMUPOBAHHOCTH KOMILIEKCHON CHCTEMbI 3HAHHH O CTPYKTYpPHO-(YHKIHOHATBHLIX
KOMIIOHEHTOB KJIETOK M ITPOLIECCOB, JIEKAIINX B OCHOBE KU3HEAEATCIILHOCTH OpPraHu3ma;



* YpOBHs CBOOOJHOIO BJIAJICHUS NMOHATUHHO-KATErOPHAIbHBIM aITapaToM, HEOOXO0AUMBIM IS
CaMOCTOSTENLHOIO BOCHPHUSATHS, OCMBICICHHUS M YCBOGHHUS (DyHIAMEHTAIBHBIX M IPUKJIAJHBIX
aCIeKTOB OMOXMMHH;

* yYMEHMs CBS3BIBATH OOIIWE W YaCTHBIE BOIPOCHI OHOJIOTHH, SKOJOTHH, OMOXMMHH, XHMHH
OpPraHMYEeCKHX COCAUHEHUH;

*  riyOWMHBl TTOHHMAHHS DHEPreTHUYECKHX W MeTaboJHUYECKHX MPOLECCOB, MEKKIETOUHBIX
B3aUMOJIEHCTBHH M PEry/suu 0OMeHa BEIEeCTB;

* YPOBHSl YCBOEHHSI OCHOBHBIX METOJOJIOTHYECKUX 3HAHUHM U yMEHWM, HEOOXOAMMBIX s
IIPOBEACHUS CaAMOCTOSTEIBHBIX HCCIIEIOBATENBCKHUX MIPOEKTOB o HarpaBJIeHUIO
OHOJIOrHYECKOW XUMHUH.

7. OCHOBHBIE 3HAHWUSI, YMEHUSI U HABBIKHA

O6mue npodeccHoOHANBbHBbIE KOMIETEHUHH MNOCTYNAIMMUX B ACMHPAHTYPY B
COOTBETCTBHHU € YPOBHEM BbICLIEr0 00pa3oBaHusM:
* CrOCOOHOCTH JEMOHCTPHPOBATH U IPHMEHSTH IOJyYEHHbIE 3HAHUSI [0 TMPOMHILHOMY
HarpaBJIeHHUIO;
° BJlaIcHHE KyJIBTYpPOH MBIIUICHHS, CIOCOOHOCTBIO K 00OOIIECHHIO, aHau3y, BOCIPUSITHIO
MH(pOpMAaIUH, TOCTAHOBKE IIENH U BBIOOPY MyTEil €€ JOCTHKEHHUS,
* BIAJICHHE OCHOBHBIMH METONAMHM, CITIOCOOaMH W CpeACTBAMH  MOJIy4EHHS, XpaHeHMs,
nepepaboTkn MH(OpPMALMK, HAIMYME HABBIKOB  pabOThl C KOMIBIOTEPOM KaK CPEICTBOM
ynpasjieHust HHpopManuei;
* BJlaJIeHHE MPUEMaMH ¥ METOIaMU JMCKYCCHH ¥ KOMMYHUKATHBHOMN AESATENLHOCTH B YCJIOBHSIX
npohecCHOHANBEHOTO cO00IIEeCTRa,;
* COCOOHOCTh Y9acTBOBATh B KOJUICKTHBHOM HAYUHOM HCCJICIOBAHUH;
* CMIOCOOHOCTh K CAMOOPraHU3alnH;
* CIIOCOGHOCTH MOAM(DHILMPOBATE M aJaNTHPOBATh IOJNYUCHHBIE B By3e 3HAHMs K BhIOpaHHOM
npodecCHOHATBHOM HAYYHOU JeSTeTbHOCTH.
* YMEHME NMPUMEHATh Ha NpaKTHKe 0a30Bble M TEOPETHYECKHE 3HAHHMS MO  OMOJOrHYECKOH
XHMHH; aHAJIM3UPOBATh COBPEMEHHOE COCTOSHUE H MEPCIEKTHBbI OHOXHUMHHU;
* yMeHHE paboTaTh Ha OCHOBHBIX XMMHKO-aHATHTHYECKHX NpUbopax;

8. MIPOLEAYPA IIPOBEJEHUS BCTYINUTEJILHBIX UCIIBITAHUN

VYcnoBHeM MOATOTOBKM K BCTYMMTEILHOMY HCIBITAHHIO B aclUPAHTYpy SIBISETCS
IIPEIBAPUTEIBHOE 03HAKOMIIEHHE IK3AMEHYEMOTI'0 C CO/IEPIKAHMEM TEM M BOIPOCOB, BHIHOCHMAIX
Ha 9K3aMeH MM coOeceloBaHKe, a TAK)Ke O3HAKOMJICHHE ¢ TPeOOBAHUSMH, TIPEAbSBISEMbIMH K
sK3ameHy (coOecel0BaHHUIO).

B cTpykTypy 9K3aMeHallMOHHOro OuieTa BKJIFOUEHBI JBa BOIpOca:

° TEpBbIH — IO CTPOCHHIO M (GYHKLHSIM OHOJIOrHYECKHX coeAuHeHHH (6enkoB, (HepMEeHTOB,
HYKJIEHHOBBIX KHCJIOT, YTJIEBOJIOB, JIUIIUIOB), BXOAAIIUX B COCTAB JKHUBLIX OPraHH3MOB;
° BTOPOH — IO MaTPHYHBIM OuoOCHHTE3aM, OOMEHY aMHHOKHCIOT, YTJIEBOJOB, JIHMIH/IOB,
rOpMOHAILHON PEryJsIsii 0OMEHa BEIECTB U OKUCITHTENIEHOMY (pOC(OPHITHPOBAHHIO.

Ha noaroroBky k otBery OTBOAMTCS 20 MHHYT. DK3aMEHYEMOMY IIpEJOCTaBIISETCS
BpEMsl Ha OCBELUEHHE KaXAOro BONPOCA, BKIIOYEHHBIX B 9K3aMEHALHMOHHBIH OHJET.
JlonmonHUTENbHEIE BOMPOCH! 3a/al0TCsl YiIeHaMM NPEeAMETHON 3K3aMeHallMOHHOW KOMHCCHU B
pamKax TMporpaMMbl BCTYNHUTENBHOrO 3k3aMeHa. ITolHOTAa M KauecTBO OTBETa OLEHHBAETCS
KOJUJICTHAJIBHO WIEHAMH KOMHCCHH.

Pe3ynpTaTel BCTYNUTENBHBIX WCIIBITAHWM  OLIEHHBAIOTCS B COOTBETCTBHH c
TpeGoBaHusMH | npaBusiamu npuema B CBOVY. JlononuurensHble Gaiibl MPU MOCTYIIEHHH B
MarucTparypy NpHcBauBaloTcs npu Hanuuuu pexomenpauuu IAK, nyGnukauui B HayuHbIX
XypHanax u cOOpHHKax KOH(EpEHLHH, yuyacTHsl B Hay4yHLIX CTYAEHYECKMX KOH(EepeHLHsIX,
OJIUMITHAZaX ¥ KOHKypCax. '



9. TPEBOBAHUSI K OTBETY
OtBeT Ha BOIIPOCHI 3K3aMEHALIHOHHOI'O Ounera I0JDKEH OBITh MO CYILUECTBY, JIOTHYHBIM,
YETKUM U JOCTOBEPHBIM, OCHOBAHHBIM Ha TECOPETHYECKUX W METOOJIOTUYECKUX TTOJIOKEHHUIX
JMCUMILIMHEL. B oTBete HCl’IbITyeMbIﬁ JOJDKCH TIPOAEMOHCTPUPOBATL 3HAHHUE COBPEMEHHOI'0
COCTOSIHUST U OCHOBHBIX ﬂpO6ﬂ€M HarpasJICHUSA H ﬂpO(bHHﬂ [TOJIOTOBKH, PACKPLITh CYILHOCTh,
AKTYaJIbHOCTB, HpO6J’I€MHOCTb, 3aBUCHMOCTH W 3aKOHOMEPHOCTHU paCCManHBaCMOFI TEMBI, a
TaK)Ke cJieaTh OOIIHE BBIBOIBI.

10. KPUTEPUHU OIIEHKH kauecTBa NOArOTOBKH MOCTYNAIOMIEr0

PesynbraThl  oK3aMeHa  ONMPENENSIOTCS — OLEHKAMH  OTJHYHOY.,  «XODOLION,
«YIOBJIETBOPHTENBHOY, «HEYIOBICTBOPHTEILHOY.
° Ommuno (85 — 100 GannoB): mocTynaromMi MOMHOCTHIO OTBETHJ Ha JBa BOIMpoca
9K3aMCHALMOHHOr0 OMJieTa W JIONOJNHUTEIBHBIE BOMPOCHL  IK3AMEHATOPOB HJH  UJICHOB
komucenu. IlponemonctpupoBan cBoGOZHOE BiaJEHWE MaTepManoM, 3HAHME  [OHATHH M
TEPMHUHOB, YMEHHE YCTAaHaBJMBaTh MPHUMHHO-CJEACTBEHHBIE CBA3H OHOXMMMYECKHX
TIPOLIECCOB M siBICHHH. M3 OTBETOB Ha BONMPOCEI MOXKHO CJEJIaTh BBIBOJ, YTO HCIBITYEMbIil
crocobeH aHaJIM3UPOBATE, TPOrHO3MPOBAT, CAMOCTOSTEBHO NIPEIAraTh PElIeH s AKTYalbHbIX
Hay4HO-NPUKJIAAHBIX 3a/1a4 B paMKaX MpoQHJIst IIOAr0TOBKH.
¢ Xopomo (70 — 84 6asuioB): MOCTyNAMIME OTBETHI HAa BOMPOCH! 3K3aMEHALIHOHHOI0 GIJIeTa 1
NOTIOJIHUTEIBHBIE  BOIPOCHI  9K3aMEHATOPOB MJIM  JICHOB KOMHCCHH, JOMYCTHB B HHX
HETOYHOCTH, NOTPEOOBABIIME BMEIIATENLCTBA B OTBET 9K3aMEHATOPA HMJIM YJIEHOB KOMHCCHH.
13 oTBETOB Ha BONPOCHI MOXCHO C/IEJIaTh BBIBOJ, YTO 5K3aMEHYEMBIil BbISBISET B3aHMOCBSI3H,
KJIaCCH(DUIMPYET, YIOPAIOYHBACT U HHTEPIPETUPYET MOTYUEHHBIE 3HAHHS.
* YiosnersoputenbHo (50 — 69): MOCTYMAOWIKME OTBETHN HA BOMPOCH 3K3aMEHALHOHHONO
Ounera, JOMyCTHB B HHX rIpyOble OwmuOKM, TOTpeGOBABIIME  BMELIATENbCTBA B OTBET
SK3aMEHATOpa WM WIEHOB KOMHCCHH. M3 OTBETOB Ha BOIPOCHI MOMHO CAENaTh BbIBOJ. UTO
BBIITYCKHHK BOCIPOM3BOAMT TEPMHHbI, OCHOBHbIC [OHSTHS, 3HACT CBOWCTBA OPraHHYecKHX
coennnenHit. HO NeMOHCTpHpPYET MHHUMANbHBII YPOBEHb HAay4HOH SPYAMIHMH 1O Mpobiemam
BbIOpaHHOMN CHELHATBHOCTH
* Heynosnersopurensno (0 — 49): mocrynmaiomuit He OTBETM HA ONMH M3 BONPOCOB
9K3aMEHALMOHHOTO Omiera. M3 OTBeTOB Ha BONPOCHI MOXHO CHENaTh BBIBOJA, UTO
OK3aMECHYEMBI HE BOCHPOM3BOJMT OCHOBHBIE TEPMHUHLI M TOHSTHS JUCLHILUTAHBL Y
UCIIBITYEMOTO OTCYTCTBYET MPE/CTABJIEHHE O COJCPIKAHHH COBPEMEHHBIX MPEACTABACHHH [10
npo6ieMaM Hay4HOM CHIEHHAIBHOCTH.

11. IIPUMEPHBIE BOITPOCbI BCTYIHUTEJBHOI'O YK3AMEHA
no HanpagJjenuio 06.06.01 — Buosornyeckne Hayku
Hanpagaennocrs (npo¢uin): 03.01.04 — Buoxumus

Jis [Tpeaver 6ronoruueckoit XUMUH, €€ MECTO B CHCTEME €CTECTBEHHBIX HayK.

2. AMMHOKHCIOTBI, MX CBOMCTBa, Kiaccuukauus W Guonornueckas — (yHKIHs.
Ilerrtuuel, cnocober o6pasoBanus B oprasusme, Guonornyeckas poiib. [Ipumepsl GHOAKTHBHbIX
TIENTHIOB.

3, bernku, knaccnduxauns, Guonoruueckas ponb. XapakTepuCTHKA BaXHEHIIHX rpyrm
TPOCTBIX M CHIOXKHBIX OenkoB. Jlpurarenpupie Gemki. 3aiiuTHblE Geiku, GENKM MMMYyHHOM
CHCTEMBI, aHTUI'€HBI TKAHEBOM COBMECTUMOCTH, JTUM(DOKHUHEI U IUTOKHHBI.

4. YpOBHH  CTPYKTYpHOH oOpranmsaiui GenkoB. [lepBHumas CTpyKTypa, METO/(bI
YCTAHOBJICHUS.  aMMHOKHCIIOTHOH  [OCJIEI0BATENLHOCTH. BTopuuHas CTpykTypa, MeTo/(bl
usyueHus. TpeTHuHas CTPYKTYpa, METOIbl H3YHCHWs, MPUPONA CHJ, €e ONpeieSIOLIIX,
(ynkunonansHoe 3HayeHue. YeTBepTHUHAS CTPYKTYpa, METOBI M3ydYeHMUS, npumeps! 6enKoB,
Ouosiornyeckast poJib.



s, Depmentel. Mx ocobeHHOCTH Kak OMOKAaTAIM3aTOPOB, OHOJOrMYEcKas  PoOJib.
Xumuueckas Ipupoaa GepMeHTOB. AKTHBHBIE [IEHTPBI.

6. Mexanusm (epmentatuBHOro Katayumsa. KodepMeHTBI, BATAMHHBI, METAILILI U APYTHE
KO(aKTOPE! B (hYHKIMOHHPOBAHUH (hEPMEHTOB.

7. OcHoOBHBIE NPeICTaBICHHS O KHHETHKE (ePMEHTATUBHLIX peakiuii. BinsHue pasinuuHbIx
YCNIOBHH Ha ()epMEHTATHBHBIE Mpoliecchl. IHrHGuTops!.

8. [lpunumner  perynduuy  (QepMEHTATHBHBIX IPOLECCOB B KJIETKE W Perynsiius
mertabonnsma. M3opepmeHTsl.

9. Homenknarypa u npuHummns! xiaccuuxanun pepMenTtos. Jlokanmusanus epMeHToB B

Kietke. MyneTudepMeHTHBIE KOMILIEKCEL.

10.  O6men GemxoB. ITpoTeonuThdeckhe (GepMeHTHl U UX crenuduuHocTb, CoBpeMeHHbIE
NPE/ICTABJICHUS. O POJIM MPOTEa3 B PEryJsuuy akTUBHOCTH (epmenToB. [TyTu o6paszoBanus u
pacriaja amMMHOKHMCIOT B opraHusMe. OCHOBHbIE OHOJIOTHUECKH AaKTHBHBIE METaOOMUThI
AMHHOKHCJIOT.

11 HyknennoBble — kuciaoTel.  CTpoeHHE  HYKJIEHHOBBIX  KHCJOT. IlypuHOBBlIE M
MMPHMH/MHOBBIE OCHOBAHHUS. YTIIEBOAHBIE KOMIIOHEHThI HYKJIEMHOBBIX KHUCIIOT.
12, Mononykneoruzpl. HykineosuamMoHo-, HYKIEO3HIIU- U HYKICO3UATPU(OCHATBl H HX

(usmnonoruyeckas pons. Pyukimn ATO B opranusme.

13 JIHK u PHK, wnx nokanmsamus B kinerke W OGuonoruyeckas posib. Brojormueckoe
3HaUCHHE AByXcHHUpanbuoro crpoeHus JJTHK.

14, Cunres n permkanus JIHK. ITpHHLIMN KOMIIIIEMEHTAPHOCTH M €r0 GHOIOrMYECKas Poib.
Crien(pMUHOCTh  B3aMMOJIEHCTBHSI HYK/ICHHOBBIX KHCIOT. CHHTE3 M pacnajg MypHHOBLIX H
NUPUMHMHOBBIX HYKJIEOTH/IOB.

15.  MaTpuuHnble OHOCHHTE3bI: perinKanus. MexaHu3M, OCHOBHBIE CTaauH, GHOJOrHYECKOe
3Havenue. I'eHeTHaecKuit KoJ1 H ero CBOHCTBA.

16.  Tpuuuusl mytauuii. Knaccuduxauus yyraruii. MexaHu3Mbl penapaii.

17 buocunres 6enka. Ero ocHoBHbIE 3Tar|:‘;=1. AKTHBHPOBaHHE aMUHOKHUCIOT. TpaHcropTHbie

PHK. ®ynxuuoHanspHas 3HaYUMOCTH OTAeNbHBIX yuacTkoB JIHK. Xpomocomer. OGiiee
IIPE/ICTABJIEHUE O CTPYKTYPE XpOMaTHHA.

18.  Ilpouecc tpanckpunuuu. Unpopmanuonnas PHK u renernueckuit koa. Pu6ocomel 1 ux
crpykrypa. Pubocomanshas PHK. ®ynxumonmposanue pubocomsl. [lTocTTpaHcsiiMOHHbIE
npouecce! (GOPMHUPOBAHHS TPETHYHON CTPYKTYPHI H ()YHKIMOHAIBHO-aKTUBHBIX G€jK0B, cO0pKa
YETBEPTUUHON CTPYKTYPHI OeJIKa 1 HaZMOJEKYJSIPHBIX CTPYKTYP KJIETKH.

19. Yraesoasl ¥ uX Ouoslornueckas posib. Kraccudukains ¥ HOMEHKJIATYpa YrJIE€BOIOB.
CTpykTypa M CBOHCTBa MOHO- H rosucaxapuaos. KoHdopmamrontubsie (GopMbl yrieBo/10B.
Baxneiiluyie npeacTaBuTeNN yrieBojoB. [JIMKONPOTEHHbL, ENTHAOMIUKARBI U IPOTEONIHKAHbI,
ux (husHosorHyecKas possb.

20.  OO6men yrneBomoB. Pacmam uw GuocuHTe3 mnosmcaxapuaoB. Bsaumornpespaiienne
yriesonos. Tpancdepasusle peakiun. AHadpOOHBIH 1 a3poOHBII pacna yriieBoaoB. Pasindnble
Buabl Opoxenud. I'nukonmuruveckue ¢Qepmentsl. OxucnutenbHoe (ocopuauposanne Ha
ypoBHe cybcTpaTa.

21.  I'mukoneoreHes. OxucnuTenbHble NpeBpaLleHUs riaoKo30-6-(ocdara
(nenrozodocdaTHbIH MyTh) U X 3HAUECHHE.
22, Jlamuael u  mx  Ouonormyeckas posb.  OOume CcBOMCTBa, pacrpocTpaHeHue,

Knaccu(puKanus, HOMEHKIaTypa 1 crpoeHue JumuaoB. JKupsl. @ocdomunumsl. [THKOIUITHABI.
Crepunsl. ITpeBpamenue nunuioB. [Iporneccs OKUCIEHHs JKHUPHBIX KHCIIOT.

23.  buocuHTe3 HKUPHBIX KUCIIOT, TPUTITHLEPUIOB H (dochonunuaos.
buorddexropHble TUMUAB: OCHOBHBIE ITyTH MX 00pa3oBaHuUs W pacrana, MeXaHW3Mbl JeHCTBHS
1 Guosiornueckas pyHKIUS.

24, OcHoBHble THUIBI OHOIPPEKTOPHLIX JUNUIOB: hochonunuaHbie  OHOIPPEKTOPHI,
C(PUHTOTUIUIBL, npocTariaHnHbI, TPOMGOKCAHEI, JIeHKOTPUEHBI, JTAMOKCHHBI,
OH/I0KAaHHAOMHOUIBL.



25, Butamunel. Ponb BHTAMHHOB B MHUTAHMM JKMBOTHBIX M UejOBeKa. BHUTaMHHBI Kak
KOMIOHEHTH! (hepMeHTOB. XKupopacTBoprumMble BuTaMuHbL. Butamun A. Butamuust J[. Butamun
L. BojopactBopumble BUTaMHHBL Butamuuel rpynnsl B: B,, B, B. B.. Butamun PP.
AHTHUMHIOTHBINA BUTaMuH C. OYHKIHH BUTAMHHOB.

26. brosnepreruka. ObpazoBatine AT® u pyrux MaKpOIPruyecKHX COeIMHEHH B KIETKaX.
OkucnurenbHoe JiekapOoKCHITpOBaHKE IIMPOBHHOTPAHOM KHCJIOTBIL.
IlupyBataeruaporeHasHblit KOMITIEKC. DHepreTuueckuil a3 (et LnKia TpHKap6OHOBBIX KHCIOT
M rnKou3a. TepMUHaAIbHbIE TPOLECChl OKUCIIEHHUS,

27.  HuxkoruHaMHOHBIE KO(DEPMEHTHI — HMCTOUHHK BOCCTAHOBMTEILHBIX JKBHUBAJIEHTOB B
KieTke. PaBuHOBBIE (PepMEHTHI. Y OUXHHOHBI. LIHTOXPOMBI H LIUTOXPOMOKCH 1434,
28.  llenb mepeHoca 3JEKTPOHOB (MbIXATENbHAS 1eMTh). DHEPreTHUeCKoe 3HAUEHUE Mpoliecca

CTYNEHYATOrO TPAHCIIOPTA NEKTPOHOB OT CyOCTPATOB OKMCIIEHHUS K KMCIIOPOLY.

29.  OxwmcnurensHoe (ochopunupoBanne B AbiXxaTenbHOW wUenu. [lpeacTaBienne o
MEXaHM3MaX COMpPKEHHs OKHMCIeHMs W (PochOpUIMpPOBAHUS B  JbIXATEJILHON  LIEMH.
Mewm6panHEI# ToTeHIMAN. DHEpreTHKa 0OMeHa BEIIECTB.

30.  @ynkuuoHambHas ~— OMOXMMMS — KIETOYHBIX — CTPYKTYp  SApa,  MHUTOXOHJPHi,
9HJIOMIIA3MATHYECKOTO PETHKYJIyMa, pubocom, JIM30coM | Jp. Buonornyeckne mMemOpambl, WX
crpoeHue 1 QyHKIH. TpaHcrnopt

31. IlpuHumnel  perynsunn  GUOXHMHYECKHX TPOLECCOB. Peryisius TPaHCKPUIILHK U
Tpaucnsuun.  Perymaums  aktuBHoctH  (pepmeHTOB.  [lpuHumMn  o6paTHOH - CBA3W.
Heitpometnatopsl. [opMoHanbHas perysisiust. BeskoBble 1 CTEPOU/HBIE TOPMOHbI, MEXaHH3MBI
nedcrusa. Ponp nuknmueckux HykneosuamoHodocdaros. Ponb KoMmapTMEHTanM3alldH B
OpraHu3aluy 0OMEHHBIX ITPOIIECCOB.

32.  Ilepenaua curHayoB B GHOJIOIHYECKHX CHCTEMAX. PeLENTOPbI: OCHOBHBIE THIIBI, CTOCOOI
Triepe/layn CUrHasia, GMOXMMHYECKHE COMPSIKEHHsI, BTOPHYHBIE MECCEHDKEPhL. MOHHbIE KaHalIbI:
THTIBI, Cr10coOBI UX perynsuuu. [lepejaua HepBHOro UMITYJIBCA.

33.  buoxumumueckui coctaB M (pU3HKO-XHUMHYECKHE CBOWCTBA KJIETOK H IJIa3Mbl KPOBH.
Mexanu3Mpl OCYIIECTBJIEHHsS KPOBBIO CBOMX OHOXMMHYECKHX (QYHKLHMHA: TpaHCIOPTHOM
(nepeHoc MeTaboIMTOB, KMCJIOPOIa M YTJIEKUCIIOTO ra3a), 0CMOTHYECKOH, Oy (pepHOH.

34.  benkoBble (pakuuy MiasMbl KPOBH H JMACHOCTHYECKOE 3HAUEHHE MX OINpPEeNIeHHs.
AnbOyMHHBIL: TPaHCTIOPTHBIE (DYHKIHH, YUaCTHE B PETYIISLIHE OCMOTHUYECKOrO JIaBJIeH s, POIlb B
pa3sBUTHH OTEKOB U IIOKa. Besku ocTpoit (hassr.

12. IMMIPUMEPHBIE OBPA3ILIbI jKk3ameHAUHOHHBIX OHJIETOB
no nanpapJjenuio 06.06.01 — Buosiornyeckne HayKu
Hanpasaennocrs (npopuas): 03.01.04 — Buoxumus

9K3AMEHALIMOHHBIA BUWJIET BCTYIMUTEJBHOI'O YK3AMEHA
B acnupanTypy no HanpasJjenns 06.06.01 — Buosiornueckue Haykn
Hanpagaennocrs (npouis): 03.01.04 — Buoxumus

BUWIIET 1

1. AMHHOKMCIIOTBI, HX CBOHCTBa, Kiaccudukauus u OGuosnoruyeckas (yHKLHS.
Ilentupel, crmocoOpl oOpa3oBaHHs B OpraHm3Me, OHoOJOTMYecKas poJib. [IpuMepni
GHMOAKTHBHBIX MENTHJIOB.

2. Obmen yrnesonmoB. Pacnman u OuocuHTe3 TnoJMcaxapuaoB. Bsaumonpespatienme
yrnesojio. Tpancdepasubie peakinn. AHadpoOHbIH W adpoBHLIA pacnajl yrieBojios.
Pasnnunple  BuJBI  OpoxkeHuit.  [nukonmtuueckne  pepmeHTbl.  OKHCIUTENLHOE
(docdopunuposanue Ha yposHe cyGcTpara.



JK3AMEHALIMOHHBINA BUJIET BCTYIHUTEJILHOI'O 3K3AMEHA
B acnupadTypy no HanpasJjenus 06.06.01 — Buosornyeckue Haykn
Hanpagiennocrs (npoguis): 03.01.04 — Buoxumus

BUJIET 2

1. Jlunuae! u ux 6uosnoruyeckas poss. O6LIMe CBOWCTBA, pACIPOCTPaHEHHE,
KacCu(HKALHs, HOMEHK/IATYpa U CTpoeHue JHMHA0B. XKupsl. Poconunus.
I'nukomunuapl. CTepUHBI.

2. Cunres n permukanus JJHK. TIpuHium KOMIieMeHTApHOCTH U €ro GHOJIOrHUECKas Poib.
Crienn()UUHOCTE B3aUMO/IEHCTBHS HYKIICHHOBBIX KHC/I0T. CHHTE3 M pacrajl mypHHOBBIX
Y TUPUMHUIMHOBBIX HYKJICOTH/IOB,

IK3AMEHAIIMOHHbIN BUWJIET BCTYIIUTEJBHOI'O SK3AMEHA
B acnupanTypy no HanpasJjeHus 06.06.01 — Buosornyeckune Hayku
Hanpagnaennocrs (npoguin): 03.01.04 — Buoxumus

BWIET 3

1. Benku, xnaccuduxauus, Ouonorudeckas posib. XapaKTepUCTHKA BaXKHEHIIHX TPYTIN
NPOCTBIX M CIOXKHBIX OenkoB. JlBuratesnbHble Oenxu. 3amuTHble Oeiku, Oesku
UMMYHHOH CHCTEMBl, aHTUI'€Hbl TKAHEBOW COBMECTHMOCTH, JTUM(POKHHBI H IIATOKHHBI.

2. buocunres JKHPHBIX KHCJIOT, TPUTIIMIIEPUJIOB " (hochonununos.
buoaddexTopHbIe JHIH/IbI: OCHOBHBIE MYTH MX 00pa3oBaHus M pacrajia, MeXaHH3Mbl
JieficTBUs M Ouosornueckas QyHKIHsL

9K3AMEHALIMOHHBIN BUJIET BCTYIHUTEJBHOIO 9K3AMEHA
B acnupanTypy no Hanpasjaenus 06.06.01 — Buonoruueckue Hayku
Hanpapaennocts (npoduin): 03.01.04 — Buoxumus

BHJIET 4

1. Buramusbel. Ponb BHTAMHMHOB B MNUTAaHMH JKMBOTHBIX M Y€JOBEKA. BHUTaMHHBI Kak
KOMITOHEHTHI (epmenToB. JKupopacrBopriMble BUTaMUHBL Butamun A. Buramunsr JI.
Butamun E. BojopacrBopumbie Burtamunbl. Burtamunel rpynnst B: B, B, B. B..
Burtamun PP. Autuumnrorsiii Butamnt C. OyHKIIME BUTAMUHOB.

2. buosnepreruxa. O6pazopanue AT u 1pyrux MaKpoIpruyeckux COeIMHEHNHH B KIIETKaX.
OxucnurensHOe JiekapOOKCHIMpOBaHHE MUPOBHHOrPAIHOM KHCJIOThI.
ITupyBaraernaporeHasHblii KOMIICKC. DHEpreTUueckuil ekt uukia TpukapOOHOBbIX
KUCJIOT U TIIMKOJM3a. TepMHUHAIBHBIE TPOLECCH] OKUCIIECHHUSI.



13. OCHOBHASI JIUTEPATYPA

No ABTOP(bI) HaumenoBanue H3a-Bo, roa Hasnauenue Hanuuue
H3aaHus (yueOunk, rpudos
yuebHoe nocobue,
CITPABOYHHUK H
T.JL)
1 | bepesos T.T., | buonornueckas M.: Memuuuna, | Yuebuui YMO
‘| KopoBkun B.®. | xumus. 3-e wusn-e, | 2002
nepepab. M mom. —
M.
2 | Huxonaes A.51. | Buonoruveckas M., 1998, | YueGuuk YMO
XHMHSI «Bpicuast
LIKOJIa»
3 | E.C. CeBepuH - | buonoruueckas 3. «I'DOTAP- | Yuebuux YMO
penakTop XMMHUSI ME]T», 2004
4 | E.C. CeBepuH - | «Buoxumusy» M, 2001, | YueGHoe YMO
penaxkTop Kparkuit  kype c¢ | «['DOTAP- nocobue
ynpaxsHenusmMu 1 | MEJI»
3a1a4amu
JlonosiHuTEIbHAS JIHTEpAaTYpa
Ne ABTOp(bI) HaumenoBanne U3a-Bo, roa usgauns Hasnauenne Kos-Bo B
(yueOHuk, ondanorere
yuebHoe
nocodue,
CNPaBOYHHK
W T.L)
1 | Mapuwasn Knunnveckas C-Ilet.,2000 YuebHoe YMO
B.JIx. OHOXHMHUSI. noco6ue
2 Crpaiiep JI. Buoxumus (B 3-x M., 1984, «xMUP» YuebGHux
TOMax)
3 B. Dnwmor, I. buoxumus u M., 1999, u3na. YyebHoe
Onuor MOJIEKYJISIpHAS H1NU nocobue
6uosorus BuomenuuuHCKoH
xumun PAMH
- E.C. Buoxumunueckue M.. 2000, YyebHoe
CeBepuH, OCHOBBI «Meauuunay nocobue
penakTop NaTOJOrHYeCKHX '
IIPOLIECCOB
) E.C. Buoxumus M., 2000, Vuebuuk
CeBepuH, «MenuuuHay YMO
T.A.
AneiHuKOBa,
E.B. Ocumnos
6 | Mak-Miroppeit OO6MeH BewecTs y Mocksa «Mup», Yuebuoe
Y. 4eJIOBeKa 1980 nocobue
7 Koymman 51, | Harnsanas 6noxumus Mocksa «Mupy, VYueGHoe
Pem K-I' 2000 nocobue
8 Cunrep M., | Ienbl u renombl: B 2-x M.: Mup, 1998. YuebHuk
B . BeprI1. TOMax
9 Jocon P., CnpaBouHHK M.: Mup, 1991 CnpaBoutu
Dot J1. OHOXUMUKA K
Onmmor Y. U
ap.




