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1 OO0mue nojioenus

Hacrosmas  mporpamma  chopMupoBaHa Ha  OCHOBe  (eliepalibHbBIX
rOCYyApCTBEHHBIX TpeOOBAaHUN K CTPYKType NpOrpamMM IOATOTOBKM HAyYHBIX W
HAy4YHO-TIEJArorMYecKUX KaApoB B AacCHUpaHType © ompeleiseT oOiee
COoIepXKaHHe BCTYNHUTENBLHOIO MCIBITAHUS I10 CHOCHHAIBHONW  JUCIUILIMHE
«broduzrka» 1pu mpremMe Ha 0OydYeHHe 0 TPOrpaMMaM MOATOTOBKH HayqHBIX U
HAay4HO-IIEJaroru4ecKux . KaJpoB B acIupanType QenepanbHOTO
'TOCYZApCTBEHHOIO  OIOKETHOTO  HAay4HOro  ydpexneHus «DenepanbHblil
uccnenoBarenbekuii  nentp «KpacHospckuit HayuHBIi 1eHTp CHOHPCKOro
oTaesnenus Poccuiickoi akafeMun HayK»

BerynurensHOe ucnbITaHHE 10 CHENUaNbHOW AuciuruivuHe «buodwusnkan
HaIleJICHO Ha OLEHKY 3HAHWH| JHI, ITOCTyNAIOUMX Ha IMporpaMMmy IOATOTOBKH
Hay4HBIX U HAYYHO-NIENArOTHYeCcKuX KaJpoB B aCMUPAHTYPE, MONYICHHBIX UMH B
XOJle OCBOEHHUS IpPOrpaMM CIeUuaiuTeTa M (WIK) Maructparypsl, ¥ Ha OTOOp
CpeH IOCTYNAIOIUX JIHI, HauboJiee CIIOCOOHBIX U MOJATOTOBICHHAIX K HAYYHOH 1
HayYHO-UCCIENOBATEIBCKON NEATENbHOCTH, HMEIOIUX [OTEHIMal B 4YacTu
TCHEPUPOBAHUS HOBBIX WJAECH MNOpHU pEHIeHWM HCCIeNOBATENbCKUX 3a1ady M
IIOATOTOBKHU JUCCEpPTallMi HA COMCKaHUE YUEHOHN CTEIICHH KaHIu1aTa HayK.

2 (I)opMa NPOBECACHHH BCTYIIHTEC/ILHOIO HCIIBITAHHUS

BeTynuTenbHOEe MCIBITAHHE IPOBOAUTCS Ha PYCCKOM SI3BIKE B YCTHOM ¢opme.
OK3aMCHALIMOHHBIN OWJIET CONEPXKUT TPHU TEOPETHUECKUX BOIpoca. Bompocs
COOTBETCTBYIOT COACPKAHUIO BCTYIUTEIBHOIO UCTIHITAHUS.

3 CogepxaHue NpOrpaMmbl

HacTtosiimas mporpamma 6asupyeTcsi Ha CHEAYIONMX AUCHMILIMHAX: 0oO0Iias
buo¢usuka; MoneKysipHas Ouodusvka; OHOPHU3NKA KIETOYHBIX M MEMOpPaHHBIX
nporeccoB; Oumodmzuka  (HOTOOMONOTMYECKAX  IIPOIECCOB;  paavalrOHHas
ouodusnKa.

- O60pekr u Meroa Ouopmzuxku. Ilonstue obbekTa U MeToma B
METOJIOJIOTUHM €CTECTBEHHBIX HayK. MeTon OMOGM3UKKA HA Pa3HBIX YPOBHIX
CTpYKTypbl Ouoduznku. Mecto OHOPUIUKM B CHCTeMe OHOJOTHYECKUX H
bU3HYecKuXx HayK. v

- MoaenupoBanue B 6uodusuke. [ToHstie o Mojensx B METOAOIOTUU
€CTECTBEHHBIX HayK. TeopeTMuecKde W  OKCIEPHMEHTAIIbHBIE  MOZEIH.
OcobeHHOCTH OMOPU3NIECKIX MOIEIEH.

- JKcTpeMajibHble  NpPHHUHNBI B Onojormu.  Dusudeckas
Kay3albHOCTh M Ouosorydeckuit ¢unamusM. IIpuHIMIB MaKCHUMaJIbHOMH
IIPOCTOTHI, ONTUMAJHHON KOHCTPYKIMH, aieKBATHOM KOHCTPYKIUHM. YacTHbIE
HMPUHLHUIEI ONITUMAJIEHOCTH. '

- ATpHOYTBI KHBOIrO C 3BOJIOMHOHHBIX MO3HIHUIA U ¢ TOYKH 3peHHd

KJI0YeBbIX cBoHcTB. HeoOxomumocTs  pacmupeHus  NOHATHHHOM |
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TepMUHOJIOTUYecKof 0a3bl Qu3nku st OOBSICHEHUS KU3HHU. AJIEKBAaTHOCTH
npUMeHeHUs MoHATUHN "KoHcTpykums', "Mamwmua", "curnan”, "undopmanusa” x
OHMOJIOTHYECKHM cucreMaM, OTHOCAONIMMCA K pa3HbIM ypOBHﬂM Huepapxmu (3&
MCKJIFOYEHHEM HAJJOPTaHU3MEHHOTI0).

- Knw4yeBble npodjeMbl a0MOreHHOr0 BO3HMKHOBEHHS JKH3HU H
BO3MOXKHbI€ MOAXOAbI st HMX CHATHA. OkcrnepuMeHThl Munepa-IOpu.
HeB03MOXXHOCTH caMOCOOPKH IpocTeiinedt xuBoi kietku. Ilapagokc Kactnepa.
HeobxomuMble yCIOBHS IS BOSHUKHOBEHHUS U 3BOJIIOIMH XUBOT0. BO3MOXHBIE
TpeIIeCTBeHHUKH )KUBON KIIETKU U XUMUAYIECKas SBOMIOLUA.

- Kuaccuyeckasi TepMOAHHAMHKH. 3HAa4Y€HUE TEPMOIAMHAMMKHU IS
Oowonmorn u Ouoduizuku. DYHKIUMKA COCTOSHMS — S3BIK TEPMOIAUHAMHUKH.
Temneparypa Kak (GYHKIHS COCTOSHES (HyJieBO€ Hadano). 3aKOH COXpaHEHUS
sHepruy (TIepBO€ Ha4alo). DHTPOIHUS U SHeprus (BTopoe Hadano). Teropas
teopeMa HepHcra (Tpetbe Hadaio). OCHOBHOE COOTHOIICHHE TepMOJMHAMUKHU
(cootnornienue I'n6bca). '

~ Tepmoaunamuieckne  moTeHnuajabl.  (CBobojHas  oHeprus.
OHTAIBIU. TepMoauHamMuyecKuil IOTEHIIHAI I'eneMronsia.
TepmonuHamuaeckuii moTennuain 1 m66ca. BeraucneHue sHTPOINY.

- XuMuyeckuii morennmuaJ. lloHATHE XHMMUYECKOro MOTCHIIMAJA.

XyMUYecKUH  HOTEHIMAl KaK  KPUTEPUM  XUMUYECKOI'O  paBHOBECHS.
CortoctapieHue ¢ KpUTEPUAMH MEXAaHUIECKOTO U TEIUIOBOTO PABHOBECHS.
- DJIeKTPOXUMHYECKHH NOTEHIHAJL. Ornpenenenne
BIEKTPOXUMHUUECKOTO NOTEHIHAA. KoHueHTpaiuoHHbe 37E€MEHTHI.
MemOpanHsiil OTEHIMAN B )UBBIX KieTKax.MloHOCcenekTUBHbE ~ MeMOpaHHBIE
3JIEKTPOJIBI. AHAIUTHYECKOE MPUMEHEHHE 3JICKTPOXUMUYECKUX U3BMEPECHUH.

~ @a3pl U (pa3oBbie nepexoabl B OMOJOrHYecKHX cucTeMax. BriBon
npaBwia ¢a3 I'n6bca. buonornuyeckue MeMOpaHbBl KaKk MHOIOKOMIIOHEHTHBIE
cUcTeMBL. bronornueckuii CMbICI MHOTOKOMIIOHEHTHOCTH B CBETe IpaBuia (as
T'u66ca. B3aumocBa3b Mexay GyHKIMed MeMOpaHbBl B (a30BBIM COCTOSTHHEM
MeMOpaHBI. v

-~ Ocmornueckoe jaaBjende. BriBoxg Qopmynbl s pacueTa
OCMOTHYECKOTO  JIaBieHMs. 3Ha4yeHUE OCMOTHUYECKOIo  JaBJ€HUS I
ouosorugeckux cucreMm. OmnpeneseHue MOJEKYJIIPHOM MacChl BELIECTB II0
BEJIMYMHE OCMOTHYECKOTO JTaBJICHMSI.

~ THloaynponnuyaemsie MeMyﬁpaHbl U 3JIeKTPoJnThI. BriBox hopMyIbI,
onmmchIBaromedl paBHOBecue JloHHaHa U1 ONHO3apsAHBIX HOHOB. BiusHue
a¢pdexra [loHHaHa HA OCMOTHYECKOE JAaBiIeHYe. /[nanys u ero NpuMeHeHue.

~ XHMHYecKHe peaKIHH H KOHCTAHThI paBHOBecHsl. KOHCTaHTEHI
paBHOBecHsl. AKTHBHOCTH KakK TEpMOAMHAMHMYECKAs KOHLEHTpalus. BriBoj
ypaBHenuss ['ub606ca-/{rorema. CaMOImpoU3BOIBHOE IPOTEKAHUE XUMHYECKUX
peaxuui. BeIBOA KPUTEPHUS CAMOIIPOU3BOIBHOCTH XUMUUECKHX PEAKIHM.

~ Teopusi nepexogHOro COCTOAHHA M CKOPOCTH XHMHYECKHX
peaknuii. TeMepaTypHas 3aBUCUMOCTb UHIMBHUAYaIbHBIX KOHCTAHT CKOPOCTEN
peakuivy. TeopHsi MepexoAHOr0 COCTOSHUS M CKOPOCTH XMMHYECKHX pEaKLUy.



HeHarypanus 6enkoB. TepMoauHaMUUECKHe XapaKTEPUCTHKH (epMeHTaTUBHOM
peaxkuuu.

- Cranunonapnas ¢pepmenTaTuBHAg KHHeTHKa. KuHeTHYeckas cxema
Muxasnuca-MeHTeH W yClOBHE CTallMOHApHOCTH. BriBOX  ypaBHEHUS
Mruxasnnca- Mented. JluHeapuzamusi ypaBHenus Muxasnrca-MeHTEH 110
JlatinyuBepy-bepky.

~ OcHoOBHBIE MeXaHH3Mbl H3MeHEeHHSl AKTHBHOCTH (epMEeHTOB.
HMuarubutopsl  ¢gepmenToB. OCHOBHBIE THIBL OOPaTUMOro WHrHOWPOBAHUS
aKTHBHOCTH ()epMeHTOB. pH-perymsiuns cxopocTeil pepMEeHTATUBHBIX PeaKIIuif.
Annocrepryeckas peryisilusi akTUBHOCTH — (epMmeHTOB. KoomepaTuBHBIE
3¢ dexTs! B PepMEHTATUBHBIX PEAKIIHAX.

- HecrannoHapnasi ¢gepMeHTaTHBHAsi KHHeTHKAa. PeiaxcallMOHHBIE
METO/[BI UCCJIEJOBaHUs (bepMeHTaTUBHBIX peaknui. OcHoBHbIE
3KCIEPHMEHTANBHBIE CIIOCOOBI HM3MEPEHMs XapaKTepUCTUK HECTAIlMOHAPHBIX
(pepMEeHTaTUBHBIX IPOIIECCOB.

~ Bropoe Havajo TepMOAMHAMMKM H pa3BHTHe GHOMOrHIeCKHX
cHCTeM. OHTPOIHS W OHOJIOTHYECKHE CHCTeMBl. XHMHYECKOe CPOJCTRO.
Oysxuya quccunanyy. IIpou3BoaCTBO SJHTPONKK B OMONOTHYECKUX CUCTEMAX.

- Teopus Omnzarepa. CooTHoumieHHe B3auMHOCTH. CompsKeHue
XUMHUYECKHX TIPOLECCOB € MEXaHOXMMHYECKHMH TIpOLEcCaMd M aKTHBHBIM
IIEPEHOCOM depe3 MeMOpaHBbI.

- CranuoHapHble COCTOSIHUSI B  HEPABHOBECHBIX CHCTEMaXx.
Bo3spacranue sHTpONHMHM B CTallMOHApHBIX cocTosHusx. Teopema IIpuroxuna o
MHHUMAJIBHOM  IIPOM3BOJICTBE JHTPONHUH. YCTOWYMBOCTH  CTAllHOHAPHBIX
COCTOSIHUH.

- — buHoJjoruyeckue MoJieKy/Jbl M HX OKpYskeHHe. OCHOBHBIE MEX- U
BHYTPUMOJIEKYJISIPHBIE CHIIBI, 0OecnevyrBaroiye GopMUpOBaHUe U IOJiepKaHue
CTPYKTYpH OHOMONEKyl ¥ HX KoMmIuiekcoB. IIpocTpancTBeHHas opraHu3anus
OHOIOTUMEpOB. DJIEKTPOHHbIE CBOHCTBA OHOMOIMMEPOB.

- Crpykrypa u pynknus 6eiaxoB. Knaccudukaims cTpykTyp O€JIKOB.
IIpyHLKIIBI CTPYKTypHOH opranuzaunnu OenkoB. Ilepexoapl crupanb-KIyOoOK.
KoonepatuBupie mepexomsl B  OenkoBeIx  Molekynax. ®opmupoBaHue
IPOCTPAaHCTBEHHOM  opraHm3arum  OenkoB.  IlpoGnema  mpenckasaHus
IIPOCTPaHCTBEHHON CTPYKTYpPhl OTTKOB IO TEPBUIHON CTPYKTYPE. '

- @epmenTsl. Katamutudeckuil u CyOCTpaT-CBSI3BIBAIOIINN ILIEHTPEI.
MexaHn3Mbl  (EpPMEHTATUBHOTO KaTaiu3a. JJEKTPOHHO-KOH(MDOPMAIHOHHEIE
B3aMMOJICHCTBHS B (DEpMEHTATUBHOM KaTaJIn3e. |

- Konuenuus '"depment-Mammua' mno I[C‘IepHaBCKomy Ananus
IpENCTaBIeHU O MexaHu3Me (EepMEHTATHBHOTO KaTalii3a. MexaHuvecKue
aHAIOTUH B CTPYKType GeKOBOM MONeKyJbl. [IpHMEeHUMOCTE KOHLeMUIH
«(pepMeHT-MaIIHaY.

- bHoJorn4eckne MeMOpaHbl KaK COCTABHAM 4YacTh KJETOYHOIA
oboaouxu. AMpuuIbHEIe BeliecTBa U 00pa3oBaHue MeMOPaHHBIX CTPYKTYP.
MonexynsipHas opranu3anys 6uonorndeckux MemOpas. da3oBble MEPeXOIHl B
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MemOpaHax. OcoOeHHOCTH CTPYKTYpBl MeMOpaHHBIX OenkoB. Mex- u
BHYTPUMOJEKYJISpHbIe B3auMOAEUCTBUSA B MeMOpaHax. [Ipo6ieMa okanu3aiuu
1 He0OXO0UMOH opueHTauu 6eJKoB B MeMOpaHax.

- IlaccuBHBIA TpaHCHOPT BemecTB 4Yepe3 MemoOpany. Juddysus.
Obneruennas nuddysua. Tpancnopt MoHoB. FlIOHHOE paBHOBECHE Ha IPaHHLE
paszena da3. YpasHenus dnexktpoauddysun Heprcera-Ilnanka u ux pemieHue.
WHnyuupoBaHHBINA TPaHCIIOPT HOHOB.

- AKTHBHBI TpaHcnmopT. MosekyJisipHOe CTpoeHue KaHanoB. KaHaubl
U TPaHCIOPT HOHOB 4Yepe3 HUX. INEKTPOHEUTPAIBHBIM M JJIEKTPOIrCHHBIN
TPaHCHOPT MOHOB. Kanuii-HaTpHEBLIH HACOC. AKTHUBHBIA TPaHCIIOPT KaJbIus.
Tpancnopt MpoToHOB. AKTHBHBINA TPAHCIIOPT HEHTPAIBHBIX MOJIEKYII.

— TpaHcnopT HOHOB B BO30yAHMBIX MEMOPaHaX H PacHpoCTPAHeHHe
HepBHOro mmmyJibca. [loTeHnyan meicTBUS W MOTEHIMAN MOKOA. I eHepanus
UMITy/IbCa. . TpaHcHopT HMOHOB B BO30yIUMBIX MeMOpaHax. MouHBIE TOKH B
Moenu XOJDKKUHA-XaKcI., DU3NKO-XUMUYECKHE U MAaTEMaTUYECKAE MOIEIH
B030yIUMBIX MeMOpaH. PacnpocTpaHeHre HepBHOI'O UMILYJIbCA.

~ Tpanchopmanus dHeprun B  OuomemOpamax. ATP  xak
VHUBEPCAJIBHBIM XWMHYECKHM IEepPEHOCUYMK SHEPrud JUisl  CONPKEHUs
XUMHYECKUX pEaklui Ipyr ¢ JIPyroM M APYTHMU KJIETOYHBIMH IIPOIECCaMHU.
DNeKTpOH- TPAHCHOPTHBIE Len. MexaHi3Mbl TeHepaLuu NEKTPOXUMUIECKOTO
notenuuana. OxucnutensHoe QochopuiiupoBaHie U XEMHOCMOTHAYECKas TEOPUs
MuTtuenia. _ |

~ buosoruveckue mMexaHoxumMudeckue MamuHbl. PepmeHTH. ATO-
cuHTaza. bakrtepuanbHBIE  MOTOp. bpoyHoBckas "rpemoTka'. MBIIIIEL.
Mexanoxumudeckas mamuaa Kagansckoro u OmniaTky.

- VnpaBsienne H muHpOpPMAIHS B OHOJOrMYECKHX CHCTEMAaX.
Heo6X0MdMOCTs BBEIEHUS ITOHATHIA "yopaierue" u "wHpopmanus" s
OTYCaHMs Crieln(UKH OHOTOrTIECKUX CHCTEM.

- Cnoco6HOCTh K MOJIEKYJISIPHOH peLienlIHi — He00X0AMMOe YCI0BUE
dyHkuHoHHpOBaHHA OHoJAOrHYecKHX cHcTeM. MonekynapHas peuenuus B
¢yaknuonupoBanuu  (pepmentoB  Kackaignl  (pepMEHTAaTHBHBIX — PEaKIMH.
[TprHLMIIBI COOpraHu3alMyd MPOLECCOB B KieTKe. MexaHu3Mmbl KOOpAUHAIMH
BHYTPHOPI'aHM3MEHHBIX XUMUYECKHX ¥ (PHU3UOIOTMIECKUX IIPOLIECCOB.

- Tomeocras. OTpullaTeNbHbIC W TIONOXUTEIbHBIE OOpaTHBIE CBSA3H B
OpraHu3Me. JJIEeMeHThl TEOPUH YIIPABIEHUS.

~ MopeaupoBanue moaH¢epMeHTHBIX KJIETOYHBIX cHcTeM. Monens
SHEPreTHYeCKOro  MerabomuaMa  KIETKH. PexuMbl  paboTel  CHCTEMBI
SHEPreTHYECKOTO MeTaboInu3Ma. | ' '

4 Kpurepun oneHNBaHHSA OTBETOB HOCTYHAIOWIHUX

Pe3ynbTaThl BCTYIMUTENBHOTO HCIIBITAHUS ONpeaesoTces o S0-6anbpHoil mikane
(or 0 mo 50 GammoB). MakcuManbHOE KOJIMYECTBO OAJJIOB IIOATBEPXKIAIOIIEE
YCIIEIIHOE  MPOXOXKAEHHWEe BCTYMUTENbHOrO ucmbiTanus — 50  Oamios.
MuHHMAIbHOE KOJWYECTBO OaJUIOB, MOATBEPXKAAOIIEE YCIIEHTHOE IPOX0XKIECHUE
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BCTYIHUTENBHOr0 UcnbITauus — 20 6aios.

50 — GanbHas
1000 ¢:0) £2)

O0mas
XapaKTepUCTHKA
OTBeTa

Kpurepuu oneHku

41-50 6auioB

OTBET OTJIUYHBIHI

SIcHBIN, AOCTATOYHO TOYHBIHA, YBEPEHHBIH
OTBET Ha BCE BOIPOCHI IK3aMEHAIMOHHOIO
OuneTa, JNOMONHUTENbHbIE M YTOYHSIOIIHE
Bompockl. ['nyOokoe 3HaHuWe Marepuala.
CsobomnHoe BJIaJIEHHUE TIOHSTHITHBIM
anmaparom, HAYYHBIM SI3BIKOM H
TepMUHOJIOTHEH. JIoTHYecKn MpaBHIIbHOE H
ybenutenbHoe wu3noxeHwe orBeTa. OTBET
Ha BOIIPOC JOCTATOYHO apryMEHTHPOBaH H
000CHOBaH, TMpPUBEIECHBI YOEIUTENNbHBIE
[IpUMEpHI o KOKIOMY BOTIPOCY
9K3aMeHAIMOHHOro OMJIETA. -

31-40 6amion

OtseT XOpoimmi

SIcHBIN U yBepeHHBI OTBET Ha BCE BOITPOCHI
Owrera. 3HaHHWE KIIOYSBBIX TIpobieM u
OCHOBHOTO CONCpXAaHUs  Marepuaa.
YMeHue oneprpoBaTh NOHATUSIMH 110 CBOSH
TeMaTHKe. B 11eJI0M Jorudecky KOppekTHOe,
HO He BCerjja TOYHOE ¥ apTyMEeHTHPOBaHHOE
M3JI0KECHUE OTBeTA. Jormyienst
HE3HAYUTENbHEIE OIMMMOKU B TEPMHUHOJIOIHH
¥ TP WCIONB30BAaHHU  (DAKTHIECKOTO
Marepuana. OTBET Ha JOMOTHUTENBHbBIE H
YTOYHSIOIIHE BOIIPOCHL.

20-30 G6amnoB

OrtBer
YIOBJIETBOPH-
TEeJLHBIA

OTBeT Ha Bce BONPOCH! OmiteTa, TpeOyrommii
CYIIECTBEHHBIX TIOTIOJHEHUIH.
Henocratouno JOTHYHOE u
apryMEeHTHPOBAaHHOE H3JIOKEHHWE OTBeTa.
DparMeHTapHble, MOBEPXHOCTHHIE 3HAHUS
Marepuarna. 3arpyHeHus Cc
UCIIOJIF30BAaHUEM IOHATUHWHOTO ammnapara u
TepMuHOIOruM. OTCYTCTBYIOT OTBETHl HAa
JOTIOJTHUTENbHBIE U YTOUHSIONINE BONPOCHI.

O — 19 6amioB

Otser
HEYIOBJIETBOPH-
TeJIbLHBIA

OtcyTcTBHE OTBETa Ha BOIIPOCH OuMIeTa;
OTBET TOJILKO Ha OJMH W3 BOIPOCOB;
IIONLITKA OTBETAa Ha BCE BOIPOCH 0Oe3
PacKpeITUsi ~ OCHOBHOIO COJIEpIKaHuUs;
IIoaMeHa OTBETa Ha BOIIPOCHI
OK3aMECHaITHOHHOI'O oulera OTBETOM Ha
cMexHble Bonpocel. IlomHoe HesHaHMe




00 OTPBIBOYHOC OpeacTraBICHUEC 0

MaTepHaie. Heymenue OTNIEPUPOBATh
TIOHATUSIMM 1O CBOEH Temaruke. Heymenue
JIOTHYECKU OIPEALCTICHHO "

IIOCIICA0BATCJIBHO HU3JIaraTe OTBECT.
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3aBeaytowmii Kaeapoi

(hyHAAMEHTa/IbHbIX ANCLMMANH
N MeTOL0M0rUM HayKn 'TfCV\,L O.B. AnekcaHpposa
3aBegytowmii acnupaHTypom I I ‘ / E.B. HethepoBa

[ekaH hakynbTeTa NoAroToBKM Kaapos A.H. KokopuH



