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[IporpaMma  BCTYNHTENBHBIX MCHBITAHUM 1O  CHEHUAIBHOW  JUCIUILUIMHE
«buoxumus» 1O HaNpPaBICHUIO MOJATOTOBKM KaJpOB BBICHICH KBaNU(UKAIIUU
06.06.01 Oumosormyeckue Hayku, HampaBiieHHOCTh 03.01.04 — Omoxumus U 1O
HalpaBJICHUIO  TOATOTOBKKM  KaapoB  Beicmied  kBamudukamuu  30.06.01
dbyHnaMmeHTanbHas MenuirHa, HampasiaeHHOCTh 03.01.04 — Guoxumus coctaBieHa
B o0beme TpeboBaHMil (eAepanbHBIX TOCYIapCTBEHHBIX 00pa30oBaTeNIbHBIX
CTAaHJApPTOB  BBICHIETO0 O0Opa3oBaHUsS IO MporpaMMaMm CHelUajIuTeTa U
MarucTpaTypsbl O COOTBETCTBYIOLIEH CIIEHNATIBbHOCTH.

[Tporpammy paszpaboran 1.6.H., norieHt Ctoros M.B.

[TIporpamma oOcyxaeHa Ha 3acemanuu ydeOHoro otaena ®I'BY «PHII «BTO»
uMeHu akagemuka ['.A. NnuzapoBa» MunsnpaBa Poccun (mpotokon Ne 2a/15 ot
09.03.2015r).

PykoBoauTtens yueOHoTO oTAEHA A.M.H. podeccop ConmaTos 10.I1.
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Beenenue

Ha BcTynuTeNnbHBIX HCHBITAHUAX AOMTYPUEHT JOJDKEH MOKa3aTh BJaJICHHE
oO0LMMHU TIPOQPECCUOHATILHBIMU  KOMIIETEHIIMSIMU: CITIOCOOHOCTh U TOTOBHOCTh
HAy4YHO AaHAIM3UPOBATh  COLMAIBHO-3HAYMMBIE MPOOJEMbI U  MPOIIECCHI,
UCIIOJB30BaTh HA MPAKTUKE METOAbl T'YMAaHUTAPHBIX, €CTECTBEHHOHAYYHBIX,
MEIUKO-OMOJIOTUYECKUX, M  KIMHUYECKMX HayK B  Pa3jM4HbIX  BHJAAX
poeCcCHOHATEHON W COIMAIBbHOW ACSITEIBHOCTH; CIOCOOHOCTh M TOTOBHOCTH
ONpENENATh MOJICKYJISIPHbIE MEXaHH3Mbl, JIeXKAlllie B OCHOBE npo0em
npo(hecCHOHANBHOM  JIeATENbHOCTH,  HCIOJIb30BATh UL  HUX  PEIICHUS
COOTBETCTBYIOIIUNA OMOXUMUYECKUE 3HAHMS; 3HATH: MOJIEKYJISIPHBIC MEXaHH3MBI
MPOIIECCOB, MPOUCXOSIINX B )KUBOM OpraHU3Me B HOPME U BO3MOKHbBIC PUYHUHBI
WX HapylIIEHUW; CTPOCHHME U OMOXUMHYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB
OMOJIOTUYECKA BAXHBIX COCAMHEHUI, OCHOBHBIE META0OIMYECKHE TMyTH UX
MpPEeBpAIlCHUs; MEXaHU3MBI Mepefadund U pealih3alii reHeTHYecKo uHbopMaiuu
npu cunreze JJHK, PHK, GenkoB; posib KiI€TOUHBIX MEMOpaH U UX TPAHCIIOPTHBIX
CUCTEM B OOMEHE BEIIECTB U B IIepeiaue TOPMOHAIBHBIX CUTHAJIOB BHYTPh KJIETOK;
MEXaHU3MBbI, JIKAl[U€ B OCHOBE OWOPHEPreTUKH: IyTH OOpa3oBaHHUS W
UCIIOJIb30BAHUSI SHEPTUM KJIETKAMU M OPraHU3MOM B II€JIOM; OHOJIOTMYECKHE
GyHKIMM BUTAMUHOB U WX TPOU3BOJHBIX; OMOJOTHYECKHE (PYHKIMU TOPMOHOB,
PETryIUPYIOIIMX BCE BUABI OOMEHA BEIIECTB M HaubOojee JETalbHO PETYIISIUIO
oOMmeHa kKanmblusi U (ocdaToB; yMETh aHAIU3UPOBATh COCTOSIHUE OpraHu3Ma
YyeJoBeKa B YACTHOCTHM, UCIONB3YysS 3HAHUS O OHMOXMMHUYECKMX IIpolieccax,
JIeXKAIUX B OCHOBE MX JIEATEIIbHOCTH; MOJIb30BATHCS YUeOHOM, HAyUYHOU, HAyYHO-
MONYJISIPHOW ~ JUTEpaTypolt, ceTrbto UWHTEpHET miisi  mpodeccruoHalbHOU
NEATEIIbHOCTH; BIaJIeTh: HaBbIKAMU Pa0OThI HA COBPEMEHHOM 000PY/10BaHUH.

BerynurenbHble MCHbITaHUS TPOBOASTCS B (pOpME YCTHOTO SK3aMEHa IO
HK3aMEHAIMOHHBIM OUJIeTaM, KOTOPBIE COAEPKaT TPU BOIIPOCa.

PGBy.]'IbTaTbI 9K3aMCHa OIIPCACIIAIOTCA OHCHKAMH «OTIUMYHO», «XOPOIIIO»,
«KYOOBJICTBOPHUTCIBbHO», «HCYAOBJICTBOPUTCIIBHO.

Ouenka "0TIMYHO" CTaBUTCA UCHBITYEMOMY, MIOKa3aBIlIEMY BCECTOPOHHUE U
rIIyOOKHE TEOPETUYECKUE 3HAHUS U YMEHUS, B TOJHOH MEPEe COOTBETCTBYIOIIUE
TpeObOBaHMsIM K 0a30BOMYy YypOBHIO TOATOTOBKMA AaCHUpPAHTA, TMPOSBHUBIIEMY
TBOPYECKUE CTIOCOOHOCTH B TOHUMAHUU, U3JI0KEHUU M UCTIOJIH30BAHUM YI€OHOTO
MaTepuaia mpy peneHur NpodecCHOHATbHBIX 3a/a4, MOATBEPIMBIIEMY TOJHOE
OCBOCHHUE TPEOYEMBIX KOMIETEHIIUMN TUCIIUTIINHBI.

Ouenka "XOpowmo" CTaBUTCS UCIBITYEMOMY, MOKAa3aBUIEMY TEOPETHYECKUE
3HAHMS M YMEHHMS, B 1I€JIOM COOTBETCTBYIOIIME 0A30BbIM TPEOOBAHUSM K YPOBHIO
NOJIFOTOBKM aclupaHTa, OOHapYyXUBIIEMY CTaOWJIbHBIA XapakTep 3HAHUN U
YMEHHM, CIOCOOHOCTh K UX CaMOCTOSITEJIbHOMY BOCIOJHEHHIO U OOHOBJIEHHIO B
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X0JIe pemreHns mpo(ecCHOHANBHBIX 3a/1ad, B 11€JIOM MOATBEPIMBIIEMY OCBOCHHUE
TpeOyeMbIX KOMIETCHIINHN TUCIIUTUTAHBI.

Ouenka "yJZOBIETBOPUTEIHHO'" CTAaBUTCA HCHBITYEMOMY, IOKa3aBIIEMY
YPOBEHb TEOPETUUECKUX 3HAHUN U YMEHUHN B 00bEME, MUHUMAILHO HEOOXOUMOM
JUTSL petieHust TPo(ECCUOHABHBIX 3a7a4, JOIMYCTUBIIEMY HETOYHOCTH B OTBETaX,
CBUJICTEIILCTBYIOIIME O  HEOOXOAMMOCTH  KOPPEKTUPOBKHM CO  CTOPOHBI
PK3aMEHATOpa,  TMOATBEPAMUBIIEMY  OCBOEHHE  TpPeOyeMBIX  KOMIICTEHITUI
JUCHUTUIMHBI Ha JIOITYCTUMOM YpPOBHE.

Ouenka "HEYI0BJICTBOPUTEIIHLHO" CTaBUTCS HCTIBITYEMOMY,
OOHapy>KUBIIIEMY CYIIIECTBEHHbIE MpPOoOEeibl B 3HAHMM OCHOBHOTO MaTepuara,
JOMYCTUBILIEMY MPUHIUMITMATIBHBIE OIMOKY MPY MPUMEHEHUU 3HAHUM, KOTOpPhIE HE
NO3BOJISIIOT €My MNPUCTYNUTh K PEIICHHI0 NpodecCHOHAIbHBIX 3a1ad  0e3
JOTIOJTHUTENBHON MOATOTOBKU, HE TIOJITBEPAUBIIEMY OCBOCHHUE KOMITETEHIIUM.
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IIporpamma it MOATOTOBKM K 3K3aMeHY M0 OMOXUMHUM

Beenenue. O0mme Bonpocekl. [IpenMer u 3amaun GMOIOTMYECKOW XUMHH.
buoxumus B cucremMe OMOJIOrMUECKUX TUCHUIIIUH. CBsI3b OMOJIOTMUECKOW XUMUU
C COMpeNeIbHBIMU JAUCHUIUIMHAMH — OWO(MU3UKON, OMOOPraHUYECKON XUMUEH,
IUTOJIOTHEH, MHUKPOOHOJIOTHEHN, TeHETUKOU, (usnonorueir. Mecto OMOXMMUU B
CUCTEME HAyK, CBA3aHHBIX C (PU3UKO-XUMHUYECKON Ouosiorueil. OCHOBHBIE 3TaIlbl
pa3BuTus Ouoxumuu. MosekynspHass OUOJOTHUST M TEHETUKA U HMX CBS3b C
onoxumuein. IlpakTuyeckue  NpUIOKEHUs  OMOXMMHH;, OHOXMMHS  Kak
dbyHIaMeHTaIbHAas OCHOBa OWOTeXHOJOTWMW. HampaBiieHUssT W TEPCIEKTUBBI
pa3BUTHS OUOXUMUH.

OO0mas xapakTepuCcTHKA BelleCTB, BXOASIIUX B COCTAB OPraHU3MOB, UX
PoJib U 3HAYeHHe. Pojib MUHEpaTbHBIX 3JIEMEHTOB, OCJIKOB, JIMIUIOB, YTIIEBOJIOB,
BUTAMMHOB B OOMEHE BEHIECTB M B TMHUTAaHUM 4YEJIOBEKA M IKUBOTHBIX.
KanopuifHOCTh ¥ yCBOSIEMOCTh MHUIIEBBIX MPOAYKTOB. He3zaMeHumble (akTopbl
MATAHUS.

DuU3UKO-XUMHUYECKHEe  OCHOBbI  Omoxumuu.  DuU3MKO-XUMHYECKas
XapaKTEepUCTUKA BOJbI KaK YHUBEPCAIBHOTO PACTBOPUTENS B OMOJOTHMYECKHUX
cuctemMax. Boma u ee poiib B KUBBIX oOpraHu3max. (OCHOBHbIE MOHSTHS
AIEKTPOXUMUU BOJHBIX PAaCTBOPOB. 3aKOH JEHUCTBYIOIIMX MAacC, KOHCTAHTBI
JUCCOIMAIMM KUCJIOT M OCHOBaHWM, BOJOPOAHBIA mokazarenb (pH), OydepHbie
pactBopbl. OCHOBHBIE (DU3UKO-XUMHUYECKUE METOJIbI, TPUMEHSIEMbIE B OMOXUMUHU:
cnektpooromerpusi, uyopomerpusi, OIIIP- wu SAMP- cnekTpockomnus,
xpomatorpadusi, KaJOpUMETpuUsi, IJIEKTPOodoOpe3, BUCKOZUMETPHUS, PEHTIEHO-
CTPYKTYpHbIA aHanu3. OCHOBbI XHMHUYECKONW KUHETHKH: MOJIEKYJISIPHOCTh U
MOPSIZIOK PEAKIMU; KOHCTAHThl CKOPOCTEH XUMHUYECKUX peakuuii u (HakTopsbl,
BIIMSAIOLIME Ha CKOPOCTH U PABHOBECHS PEAKIIUI.

Crpykrypa M (QU3NKO-XMMHYECKHE CBOHCTBA HU3KOMOJIEKYJISPHBIX
coeIMHEHUH, BXOAAIIUX B COCTAB OHOJIOTHYECKHX 00beKTOB. AMUHOKHCIOTHI
KaK COCTaBHble 4YacTH OenkoB. @Du3NuecKMe W XUMHUYECKHE CBOMCTBA
MPOTEMHOTEHHBIX aMHUHOKUCIOT. CeneHouuctend. HempoTeMHOreHHbIE KUCIIOTHI.
Hezamennmbie aMuHOKUCHIOTHL. llonmunentuasl. IlpuponHble yrieBoAbl W HX
npousBoaHble. Knaccudukamnus yrieBogoB. Ctepeoxumus yrieBoaoB. Haubomee
IIUPOKO PACIPOCTPAaHEHHBIE B TPUPOJIC€ TEKCO3bl M TEHTO3bl W MX CBOMCTBA.
Kondopmarus  MonocaxapuaoB.  B3aumomnpeBpaiieHuss ~ MOHOCaXapuJOB.
['muko3unpl, amuHo-, ¢ocdho- u cynabdocaxapuasl. Jlezokcucaxapa. MeTomabl
pazaeneHuss U uAeHTU(UKaMSA yrieBoaoB. JlunmoduibHbIe COCIUHEHUS W
kinaccudukanus JaunuaoB. JKupHble  KUCIOTBL. M3omepuss ©u  CTpyKTypa
HEHACBHIIIEHHBIX JKUPHBIX KHUCJIOT. IloJMHEHACHIIIEHHBIE JKUPHBIC KHUCIIOTHI.
HelitpanbHple kupbl W uX cBoicTBa. Dochomumuupl. [nmukoaunuasl u
cynbdomunuasl. CTEpUHBI, XOJECTEPHUH, KEITYHBIC KUCIOTHI. JIMOMbHBIC JUIHIbI.
[TonsiprocTs MoJekybl ochatuaoB. Yuactue GpocaTumaoB U IPyrux JUMUAIOB B
MOCTpOEHUU Ouojorndeckux memoOpaH. Bocka u crepouasl. M3ompeHOUIHI.
Tepnenouapl u KapoTUHOWABL. I[lypMHOBBIE W NHUPUMHUANHOBBIE OCHOBAHUS.
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Hyxieo3uasl n nykneotuasl. Lluknnyeckue Hykineotnasl. MUHOpHBIE ITypUHOBBIE
Y TUPUMUAMHOBBIE OCHOBaHMs. KomIuiekcooOpa3yromye CBOCTBa HyKJIEOTHIOB.
BuramuHbl, Ko(epMEeHTBI W Jpyrue OHOJIOTHYECKH aKTHBHbIE
coenquHeHusi. Pojib BUTAMMHOB B MUTAHUU KUBOTHBIX U Y€JIOBEKa. BUTaMHHBI Kak
KOMITIOHEHThl  (epMeHTOB. JKupopacTBopuMble BHUTaMHHBL. Butamun A.
KaporuHounpl M ux 3HaYeHUWE Kak MpoBuTamMuHOB A. Butamun /[ u ero
obpazopanue. Burtamun E. Buramun K. HadroxuHoHbl U  yOUXHHOH.
BogopactBopumble BuTamuHbl. Butamun Bl. Karamutnueckue ¢dyHKIMN
tuamuHarpodocdara. Buramuasr B2 u PP. Yuactme ButammnoB B2 u PP B
MOCTPOEHUU KOEPMEHTOB a’pOOHBIX M aHAIPOOHBIX AeruaporeHas. Butamun B6
U ero karamutuyeckue (yHkuuu. IlantoTeHoBas kuciota. JlumoeBas KUCIOTA.
Buramun B12. ®onueBasg KucClIoTa U JUTHAPONTEpUIMH. J[pyrue BUTaMHHBI U
BUTAMUHOMNOAOOHBIE BemlecTBa komiuiekca B. Butamun C. ®depMmeHTaTHBHOE
OKHCJIEHUE acCKOpOMHOBOW KHCIOThl. buoduaBoHouasl, pyTuH. Buramunbel —

aHTUOKCUIAHTHl. Butamuusl — mnpokodepMeHTh. ButamuHbl — MHPOrOPMOHBI.
[Ipourie W3BECTHbIE B HACTOAILIEE BpEeMs BUTAMHHBL. AHTHUBUTAMHUHBIL.
JIMHyKII€OTHUIHbIE KO(EpPMEHTHI. Hyxkieotu bt Kak KO(EepPMEHTHI.

[IpocTarianavHbel Kak MPOU3BOJHBIC TOJWHEHACBIILICHHBIX JKUPHBIX KHCIOT.
buorennsie amuubl. AnetwixoiivH. JKeneszonopdupunbl. MuHepanbHbIA COCTaB
KJIETOK. MUKpO3JIeMEeHThI. MeTO/ bl aHaTUTUYECKON OMOHEOPTaHUYECKON XUMHUH.
CTtpykrypa u cBoiicTBa OnonojgnmMepoB. Crnenuduueckas pojib 0€ITKOBBIX
BEILIECTB B ABJICHUSAX KU3HU. [[pUHITUIIBI BBIJEICHUS, OUUCTKUA U KOJIMUYECTBEHHOTO
onpenenenus OenkoB. IlenTugHas CBsI3b, €€ CBOWCTBA M BIMSHUE Ha
KOH(OpMAIMIO TMOJUIENTHAOB. YPOBHU CTPYKTYpPHOM OpraHu3aiuu OeIKOB.
[lepBuunasi, BTOpu4Hasi, TpETUYHAS M YETBEPTUUHAS CTPYKTypa OelKoB. MeToabl
OTpEeNICJICHUs] MEPBUYHON CTPYKTYphl Oeiika. JIMHAMUYHOCTH CTPYKTYpbl Oelka.
Bennuuna u dopma 6enkoBbIx MoJiekys. [oOynspHble 1 GUOPMILIIpHBIE OCTKU.
Ctpyktypa GuOpwuisipHbiX  OenkoB.  M3odmekTpuueckass To4yka  OEJKOB.
dusnueckue MW XUMHUYECKHE CBOHCTBa OenkoB. MeTonbl M3ydeHHs OCIKOB.
Kondopmarmonnass nuHamuka OenkoBoW Mosiekyinbl. JleHaTypaius O€NKOB U
noymnentunoB. Ponguar u pedongunr. Ilameponsl. Ilpuonsl. Komrmiekcs
OCIKOB  C  HU3KOMOJIEKYJSIDHBIMH  COCIUHEHUSIMH, OeJIOK-TTUTaH/THbIE
B3aumooTHomeHus. ComnpBatanus OenkoB. Kpucrammmueckue Oenku. MeTomabl
OMpENENICHUs] TPOCTPAHCTBEHHOI'O  PACMOJIOKEHUS TMOJUMENTUAHBIX IIeTeH.
OnuromepHsie KoMIUIeKchl 0enkoB. Knaccudukaiius 6enkos. [IpocTeie u cnoxHbIe
O0eyKu. ATLOYMUHBI, TJIOOYJWHBI, TUCTOHBI, TPOTAMUHBI, TPOJIAMUHBI, TTFOTEIHUHBI.
dochonpoTenHsl, JUTIONTPOTEHUHBI, TJIMKOIIPOTEUHBI, HYKJICOITPOTECUHBI,
XPOMOIIPOTEHHBI (F€MOIPOTEUHBI), METAJUIONPOTEUHBI. ['OMONIOTHYHBIE OCNKH U
TOMOJIOTMYHBIE  TOCJICIOBATEIbHOCTH ~ AMUHOKHUCIOT B TOJUIENTHAAX.
[Ipencka3anue MpOCTPAaHCTBEHHON OpraHu3auu Oelika Ha OCHOBaHWUHU IEPBUYHOMN
cTpykTyphl. CemelicTBa u cynepcemeiicta 6enkoB. [Iporeomuka. Cnenuduueckue
METO/Jbl ~ OYHUCTKH  OenkoB  (xpomarorpadmusi,  siekrpodope3  OEIKOB,
MMMYHOIIPEUUIUTAIMSA, BBISIBICHUE W KapTUPOBAHUE HIUTONOB C MOMOIIBIO
MOHOKJIOHAJLHBIX aHTHUTEN, YIbTpapuiIbTpalus, HW30UPATEIbHOE OCAKICHUE,
oOpatumasi  AeHaTypaiusi). PeakuuoHHas CIMOCOOHOCTh OOKOBBIX  IIE€TICH
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AMUHOKHCJIOTHBIX OCTAaTKOB B MOJIEKYJaX HATHBHBIX M JEHATYPUPOBAHHBIX
OenkoB. BzaumopelictBue OenkoB U MalbiX JuranaoB. CTpyKTypa MHOTIOOMHA,
reMorjo0MHa M CBSI3bIBAHME HMMHU Kuciopoga. Onuro- u monucaxapuibl.
Hucaxapunel u  Tpucaxapunpl. Kpaxman W TrIuMKOreH, KieTyaTka U
FEMULEIUTION03bI, HMX  CTPYKTypa H  CBOWcTBa. [ 'erepomnonucaxapuibl,
INIMKO3aMUHOTIIMKAHbl.  [IpoTeornukanbl. MeToapl W3y4YeHHsS  MEPBUYHOM,
BTOPUYHOM ©  Ooyiee  BBICOKMX YypOBHEH CTPYKTYpHOM  OpraHu3aiuu
MOJINCAXapUIOB,  TIJIUMKONPOTEMHOB M  mporeoriimkaHoB.  [lomumopdusm
aMmbuUIBLHBIX COCMHEHUN B BOJHBIX pacTBOpax (MHUIIEILIbI, IMYIbCHH, JTaMeILIbl,
OucnoiiHple  CTPYKTypbl). Mojenn cTpoeHuss OUOJOTHUYECKUX  MeMOpaH.
JIunocoMsbl; METOJIbI UX MOJy4YeHUs U u3ydeHus. Pa3oBble IEPEXOabl B arperarax
ampupuiIbHBIX  coeauHeHUd. [IpoHunaeMoctp  OMOJOTMYECKHX  MEMOpaH.
DNEKTPOXUMHUSI OCMOTHYECKUX SIBICHUU. MeToapl H3ydeHHUs OHOJIOTMYECKUX
MeMOpaH  (penopTepHble  METKH, MHUKPOKAJIOPUMETpUsl,  (IyOpeCLEeHTHOE
30HAMpPOBAHUE, CBETOpaccestHue). Tulbl  HYKJIEMHOBBIX  KHUCIOT. Poib
HYKJIEMHOBBIX KHCIJIOT B XUBOM opranusme. [lomunykneornasl. Ctpykrypa JTHK.
Oco0OeHHOCTH CTpOeHHUs J1e30KcuprboHykiIenHoBo kuciaotel. Ponp JIHK kak
HOCUTEJISI HAacJIeACTBEHHON nH(popManuu B kKieTke. CTpyKTypa puOOHYKIEHUHOBBIX
kucnoT. Tumet PHK: sgepnas, pubGocomnasi, TpancnoptHasi, M- PHK.
B3aumopeiicTBue 0€lKOB U HYKJIIEMHOBBIX KUCIOT. METOIbl U3YYEHHs CTPYKTYpPbI
HYKJIEHHOBBIX KHCIOT. KimonupoBanne [IHK. bankum panHbIX reHoB. |'eHHas
uxkeHepus. ['enorepanus. [IoHsTHE O TEeHOMUKE.

OO0MeH BelecTB M 3HEPIHMHU B KMBBIX cucTeMax. KpyroBopor BelecTs B
ounocepe. buonornyeckne oOBEKTHl KaK CTalMOHAPHBIE cHCTeMbl. CompshKeHHue
OMOXUMHUYECKUX peakuuil. Metabonuueckue 1enu, ceTu U HUKiIbl. OOpaTUMOCTh
OnoxumMuyeckux TmpoueccoB. Karabomuueckne M aHaOONMYECKHE MPOLIECCHI.
EnvHCTBO OCHOBHBIX METaOOJIMUYECKUX IyTe BO BCEX JKHUBBIX CHCTEMaXx.
depMeHTaTUBHBIN KaTanu3, Oenku-GpepMeHThl. VicTopus pa3BuTHS SH3UMOJIOTHHU.
[Touarne o ¢epmMeHTax Kak O OCJIKOBBIX  BEIIECTBaX, OO0JadaOIINUX
KaTaJIUTUYECKUMU (QYHKUMSIMH. MeETOoabl BBIIEICHUS U OYMCTKH (DEPMEHTOB.
OCHOBHBIE MOJOXEHUS TEOPUU (HEPMEHTATUBHOIO KaTaiau3a. JHEPrusl aKTHUBALUU
¢depMeHTaTUBHBIX  peakiuil. OOpa3oBaHHE MPOMEXKYTOYHOTO  KOMILJIEKCa
«pepmeHT-cyOCcTpaT», M0Ka3aTeslbcTBa €ro oOpasoBaHus. [loHsTre 00 akKTUBHOM
HeHTpe (epMEHTa U METOJBI €ro N3ydeHus. Teopust MHAYUUPOBAHHOTO aKTUBHOTO
ueHtpa. Kunertuka QepmeHTaTMBHOrO Karanuza. OOpaTUMOCTb JEUCTBUS
dbepmenToB. CralioHapHOE MPHUOJIMKEHUE TPU PACCMOTPEHUH (HDEPMEHTATUBHBIX
peakumii. HauvanbHas ckopocTh (EpPMEHTATUBHOM peakuuu U METOJ €€
OIIPEICIICHHUS. YpaBHeHue Muxasmuca-bpurrca-Xonaensa. Koncranta
Muxasnuca W METOJbl €€ HaxOoxAeHWs. EAuHMIBI aKTUBHOCTH (DEPMEHTOB.
CranpapTHas €IUMHULA, yAEJIbHAas U MOJEKYJSpHas aKTUBHOCTb. AKTUBHOCTH W
guciaa o00opoToB (epmenta. Kpurepuu YucTOTHI (HEPMEHTHBIX IMPENapaToB.
JIByXKOMIIOHEHTHbIE U  OJHOKOMIIOHEHTHBIE  (pepMeHTHl.  J(MHAMHUYHOCTH
CTPYKTYphl U (EpPMEHTATUBHBIM  KaTaiu3. XUMHUYECKHE  MEXaHU3MBI
(epMEeHTaTUBHOTO KaTalin3a (CEpUHOBBIE MPOTEa3bl, MUPHUIOKCAIEBBIA KaTajaus,
kapOoaeruapasa, pubonykieasa u jap.). Kobaktopsl B hepMEHTaTUBHOM KaTalu3e.



8

[TpocTeTnueckue rpynmel U KopepMeHThl. XuMUUeckass mpupoja KohepMeHTOB.
KodepmenTtsl anudarnyeckoro, apoMaTHueckoro M TIeTEepOLUUKINYECKOro psja.
ButamuHbpl Kak MpeAlIeCTBEHHUKH KO(DEpMEHTOB. 3HAUYEHHE METAJUIOB JIJIst
nerctBus ¢pepmeHToB. HeremuHoBbIe xene3onpoTenabl. Biusnue guznueckux u
XUMUYECKUX (PAKTOPOB HAa aKTUBHOCTH (epMeHTOB. JlelicTBHE Temmeparypbl U
KOHIIEHTpAIMU BOJOPOJHBIX MOHOB. Crierupuyeckre aKTUBATOPbI 1 UHTUOUTOPHI
(dbepMeHTaTUBHBIX  TpoleccoB.  MexaHu3mM  HMHrUOMpoBaHUS  (HEPMEHTOB.
Oobpatumoe u HeoOpaTUMoe, KOHKYPEHTHOE M HEKOHKYPEHTHOE MHTHOHWPOBAHHUE.
M3ocTrepudeckue U allsIOCTEPUUYECKHE JIMTaHbI-peryasTopbl. KoonepatnBHOCTh B
depmentatuBHOM Katanuze. DepMeHT Kak MOJEKyJspHas MamuHa. Mopaenu
KOoTepaTUBHOTO (yHKIIMOHUpOBaHUs (epMeHTOB. Jlokammzamus (epMeHTOB B
kinetke. Cneunpuunocts QepmentoB. Kmaccuduxamus ¢epmeHToB U ee
npyuHIUNbEL.  OKCHUIOPENyKTa3bl, BaXHEUIIME mpencTtaBuTenu. TpaHcdepassbl,
BOKHEHIIUE TPEICTABUTENN. ['MIOposasbl, paclpoCTpaHEHHWE B  IPUPOE,
BAKHEHUIINE NPEACTABUTENN, 3HAYEHUE HMX B MUIIEBOM TexHOJOruu. JInassl,
BAKHENIME npeacraBuTenu. M3omepasbl, BaKHEWIIWE NpeacTaBUTENd. JIWrassl,
BOKHEUIIUE TPENCTAaBUTENU. Perymnsius akTUBHOCTM W CHUHTE3 (DEpMEHTOB.
Annoctepuyeckue (epMeHThl. Teopuss MHAYUHMPOBAHHOIO CHHTE3a (HEPMEHTOB
Kakoba u MonHo. MHoxecTBeHHbIE (QOpMBI  (PEPMEHTOB, H30HEPMEHTHI.
Mynetudepmentasie cuctemsl. [lupyBaTaeruaporenaza. MmmoOunn3oBaHHbIE
dbepmentsl. HMcnosb3oBanue (HEPMEHTOB B OHOTEXHOJOTUM U MEIUIIMHE.
Ouzumorepanus. [lonstue 06 ab3umax. Pubo3umsi.

OcHoBHble TIOHATUSL OnodHepreTuku. AT®D — yHuBepcanbHbIA HCTOYHUK
sHeprun B Ouosjormyeckux cucremax. CoeAMHEHUsI C BBICOKUM MMOTEHIMAIOM
nepeHoca rpymn - MakKpo3IpPTHUeCKrue COeIMHEHUs (HYKIC03u/ I Tu- U Tpudocdartsl,
nupodocdar, ryanuinHdocdarsl, anuATHOA(UPHI). DHEPreTHIeCcKoe
conpspkenue.  DocopuibHBIM  MOTeHIMan KiIeTku. Hykmeosuwa 1mu- u
TpudochaTknHazbl.  AJCHWIATKMHA3HAA W KpPEaTUHKUHA3HAsS  PEaKIIHH.
TepMuHanbHOE OKHUCIEHUE. MeXaHu3Mbl akKTUBalMU Kucjaopoga. OKcuaasbl.
KodepmeHThl  OKMCIMTENBHO-BOCCTAHOBUTENBHBIX  peaknuin  (HAJI+/HAJIH,
HAJI®d+/HAJID®H, ®PMH/OMH-H2, ®AI/DPAJI-H2). DnekrpontpanchepasHbie
peakuuu. YOMXUHOH, KeJle30-CEpHble O€NKHM M LUTOXPOMBI KaK KOMIIOHEHTHI
JbIXaTeNbHOW 1enu. JIoKanM3auuss OKHUCIUTEIbHBIX MPOLECCOB B  KIETKE.
MuTtoxoHApUM M HX PpOJIb Kak OWO’HEpreTMyeckux MamuH. Jlokanu3anus
ANEKTPOH- TpaHcdepa3 B Ouonorudyeckux memoOpanax. CTpyKTypa IbIXaTelIbHON
LETH. XUMHOCMOTHYECKAs TeopHUs COMPSIKEHUS OKHUCJIUTEIBHOTO
dbochopunupoBanus u TkaHeBoro Asixanus. D m H u ero 3nauenue. [uknnueckuit
BEKTOPHBIM  IIEPEHOC  IPOTOHA. bHOJIOrMYecKrue TIeHepaTopbl  pPa3sHOCTH
ANEKTPOXUMHUYECKUX TMOTEHIMAIOB HMOHOB. DJIEKTPOXMMHUUYECKOE CONPSDKEHHE B
MeMOpaHax u okuciurenbHoe dochopunupoBanue, cuate3 ATD. MexaHuzmbl
OKUCTHUTENBbHOTO U  (QotodochopmmmpoBanus. Pazobmmrenun u  HOHODOPHIL.
MexaHu3Mbl pa300IIeHNsT OKUCIUTEIBHOTO (PocHOopUIpoOBaHUs W TKAHEBOTO
neixanusa. ATd-a3zer ux crpoenne u ¢yHkuua. OOMHOCT, MeMOpaHHBIX
npeoOpazoBarenieil  MUTOXOHIPHM,  XJOPOIUIACTOB M XpomaTo(dopos.
O PeKTUBHOCTD AKKYMYJISIIUU SHEPTUH, COMPSHKEHHOM C TEPEHOCOM 3JIEKTPOHOB.



9

AJnbpTepHAaTUBHBIE  (YHKIMM  OHOJOTHMYECKOro  OKucIeHus.  Tepmorenes.
Jpixarenbubie nenu MukpocoM. Luroxpom P-450 u okucnurenbHas AeCTpyKIUs
KCEHOOMOTHKOB.  AKTHBHBIE (OpMBI  KHCIOpOJa, UX oOpa3oBaHHE U
o0Oe3BpekrBaHuE. 3HAUCHHE aKTUBHBIX (POPM KUCIOpOJIa 1Jisi PYHKIIMOHUPOBAHUS
KJICTKH.

YraeBoabl u ux odoMeH. DochopHbie AGUPHI caxapoB U posib hocopHO
KHCIIOTBl B TMpoIeccax IMpeBpallleHusl YrieBOJAOB B opraHuzme. DOepMeHTHI,
KaTaJU3upPYIOLINEe B3aUMOIIPEBpAILlCHUsI caXxapoB W oOpa3oBaHue (HOCHOPHBIX
3¢upoB. buocuHTe3 kpaxmana u TaukoreHa. llomudpykros3uasl, KiaeTdyaTka u
TeMUIICIUTION03bI, WX CBOMCTBA, ()EPMEHTATUBHBIC TMPEBpAIllEHUs U pOJb B
MUIIEBOM MPOMBIIIIEHHOCTH. ['eTepornonucaxapupl, TNIMKO3aMUHOTJIUKAHBI, HX
CHHTE3 U YYacCTHE B TIOCTPOCHUU COCTUHUTENHbHON TKaHU. XUMU3M aHa3pPOOHOTO U
a’poOHOTO pacmaga yraeBoaoB. CTpyKTypa W MEXaHHM3M JEUCTBUSA OTAEIHHBIX
(epMEHTOB TJIMKOJIM3a U TJIMKOTE€HOJM3a. ASpOOHBIA M aHa3poOHBIM pacmaf
yriaeBoJoB. MexaHu3M  OKHUCIEHHS TNHPOBUHOIPAagHOW  KUCIOTHL.  Luki
TUKapOOHOBBIX M TPUKApOOHOBBIX KHCIOT. DHeprernyeckas 3()pQPeKTUBHOCTH
nukiaa. CTpykTypa U MeXaHU3M JEHCTBHS OTIENIbHBIX (PEPMEHTOB LMKIA AU- U
TpUKapOOHOBBIX KHCHOT. IIpsimoe oxucienue yrieBonoB. IlenTo3odocdaTHsbiii
nyTh. [ mMokcunaTHeld ukia. O6pa3oBaHHe OpraHMUYECKUX KUCIOT B PACTEHUSIX U
IIPU TaK HAa3bIBAEMBIX «OKHUCIUTEIBHBIX OpOKEHUAX». | TIOKOHEOTeHe3.

Oomen smnuaoB. Jlunmonus. GepMEHTaTUBHBINA TUAPOJIN3 KUPOB. JIunassl,
pacmpocTpaHeHHe B MPUPOJE U XapaKTepHCcTHUKa. JIMMOKCUTeHAa3bl, X CBOWMCTBA,
MEXAHU3M JEUCTBUS M POJb B MNUIIEBOM MNPOMBINUIEHHOCTH. OKHCIUTEIbHBIN
pacman >KUPHBIX KHCJIOT. DHepretudeckas 3(PQEeKTUBHOCTHh pachaga KHUPHBIX
KucnoT. Ponb kapHUTHHA B META0OIMYECKHX MPEpaIlCHUSX KUPHBIX KHUCIIOT.
bera-, anb(a- U oMera-okuciaeHue XHUPHbIX KUCIOT. KodH3uM A M ero poib B
mpoiieccax 0OMeHa >KUPHBIX KUCIOT. 4-GochOonaHTeTeHH U €r0 POJb B OMOCUHTE3E
XKUPHBIX KHUCJIOT. buocuHTe3 >XHUpHBIX KHUcHOT. CHHTa3a >KUPHBIX KHCIOT.
buocunre3 Tpurimuepuaos. IIpeBpameHune KHPOB IIPU  CO3PEBAHUU U
IpopacTaHuu CeMsSH U II010B. DepMeHTaTUBHBIE MNpeBpaiieHus (ochaTuaos.
Crpoenne u ¢yHKuuM MeMOpaH B KieTke. 3HadueHHe (ocdaruioB B MHUIIEBOM
OPOMBIIIJIEHHOCTH. bBHOCHHTE3 XojecTepyuHa M €ro peryisiuusa. 3HaueHue
xojectepuHa B opraHuzme. CuHTe3 kemuHbIX KucinoT. Crepouabl Kak
IIPOBUTAMUHBI /.

O0meH 0e1kOoB M AMHUHOKMCJIOT. [lepBHYHBIN CHHTE3 aMHUHOKHUCIOT Y
pPaCTHTENBHBIX OpPraHW3MOB W MHUKpPOOOB. 3aMEHHMbIE | HeE3aMEHUMbIC
aMUHOKHCIOTHI. [lyTH TOBBIIEHUS MUIIEBOW IEHHOCTH PACTHUTEIBHBIX OEIKOB.
KeToKkncaoTel Kak MpPEaIIeCTBEHHUKH aMUHOKHCIOT. IIpsiMmoe aMuHHUpOBaHHE.
[lepeamuaupoBanre W Apyrue  MyTH  [PEBpalleHUS  aMHUHOKHUCIOT.
Amunotpancdepaspl. Jpyrue mnytu OuOCHHTE3a aMHHOKHUCIOT. Bropuunoe
oOpa3oBaHWE AMHHOKHUCIIOT MpHU Tuapoiu3e O0enkoB. Cnenuduyeckuili pacman u
OpeBpalieHus] OTICNbHBIX aMHHOKUCHOT. [Iporeonutuueckue ¢GepMeHTH —
NeNTUATUAPOJIA3bl, O0INas XapaKTepUCTHKAa W paclpoOCTpaHEHHE B MPUPO/IE.
OtnenbHble  TpencTaBUTeNM  (MENCUH, TPHUICHUH, XUMOTPHUIICHH, [alauH,
CHIYYXKHBI (pepMEHT, aMUHO- U KapOOKCHUNENTHAa3bl, JEHIIMHAMUHONEITH 1a3a).
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AKTUBUpOBaHUE TMPOTEWHA3 THUIIA TMAlanHa CYIb(OTUAPUIBHBIMUA COSAMHEHUSMHU.
JInzocombl. Vcnonp30BaHHe MPOTEOJIUTUYECKUX (PEPMEHTOB B MPOMBIIUIEHHOCTH
U MeauiuHe. buoxumus pacraga aMMHOKUACIIOT. Jle3aMUHUPOBAaHUE aMUHOKHCIIOT.
Tunel nezamuHupoBanus. Ponb acnaparua, riroTaMMHa M MOYEBUHBI B OOMEHE
azora. OpHUTHHOBBIN UK. CTpyKTypa U MEXaHW3M JEWCTBUS TpaHCAMHHA3 U
OTIIEIBHBIX (DEPMEHTOB IMKIA MOUYEBHUHOOOpa30BaHUS. AMUHBI U aJKaJIOUJIBbI,
nyTH UX oOpa3oBaHusd W TpeBpaieHuil. Pacman HykieornporenHoB. Hykieasbl.
CuHTe3 U pacnajg NypUHOBBIX HYKJICOTHAOB. YPEOTENus, YPUKOTEIHUS U
amMmoHuotenusa. CUHTE3 W pacliajl TUPUMUIMHOBBIX HYKJI€oTH10B. CHHTE3 Tema.
Pacman rema u 006e3BpexxuBaHne OUIMpyonHa.

XpaHeHHe M peaju3alus reHernyeckod MHpopmauuu. [loHATHS TEH U
onepoH. KieTouHbli UK. AKTUBHBIM M HEaKTUBHBIM xpomaTuH. CTpykTypa
XpoMocoM. Poilb HYKJIEMHOBBIX KHUCIOT B OuocuHTe3e OenkoB. buocuntes
HyKJIeMHOBBIX KuciaoT W JIHK-momumepaswl. Pemukanus JIHK. [Huxnuueckas
JAHK u TexHoJIOorusi BKIIOUEHUSI T€HOB B IUIa3MUAbl. MyTaluu W HaIlpaBJICHHBIH
mytareHe3. Paborer C. Ouwoa u A. Kopabepra. PHK- mnomumepassi.
Nudopmarnmonnas PHK kak mocpennuk B nepemade uHdpopmanuu ot JJHK
pubocome. Cunte3 MPHK, mpouecc  Tpanckpunmmu, WHGOPMOCOMBI.
[ToctTpanckpunimonnsiit porieccuir MPHK. buocunTtes 6enka. AKxTuBHpoBaHue
amuHokucnot. Tpancnoprasie PHK u ux pons B mporecce 6mocunresa Oenka.
['enernueckuii kox. Pubocomsbl: cTpykTypa, cocTtaB U (PyHKIUMU. MexaHu3m
cuuThiBaHus uHpopmanuu B pubocomax. Ilpomecc Ttpancmsauuu. MHunmanms
TpPaHCIALMY, dJIoHTanua u TepmuHanusa. [lonmucomsl. Perymsuus cunTeza Oenka.
[TocTTpaHCIAMOHHBIE U3MEHEHUsI B MOJIEKyJie Oeika, mpoiieccuHr. TpaHcmopt
OeJNKOB, WX BCTpaMBaHUE B MEMOpaHbl, W MPOHUIAEMOCTh OHOJOTHUYECKUX
MeMmOpan st OuomosiumepoB. IIpoGrembr knonupoBanus JHK. Ilennbie
MOJINMEPA3HbIC PEAKIIUN HYKJIEHHOBBIX KHUCIOT U UX MPUMEHEHUE B OWOJIOTHH U
MEIULMHE.

B3aumMocBsA3b U peryJsiius MPOLECCOB 00MeHA BelleCTB B OpPraHU3Me.
EnuncTBO mporeccoB oOMeHa BemiecTB. CBs3b TPOIECCOB Kartaboim3Ma U
aHabONMM3Ma, DHEPreTHUYEeCKMX ¢ KOHCTPYKTHBHBIX IIPOIIECCOB. OJHEPreTHKa
oOMeHa BelecTB. B3aumMocBsi3b Mexay oOMeHamMu OEIKOB, YIJIEBOJIOB, KHPOB U
munuaoB.  KimoueBsle ¢epmenTtsl. CrnocoObl  peryaupoBaHusi MeTaboiu3Ma.

PerynupoBanue AKCIpPECCUn T€HOB. HacneacrBenHsbie 00JIe3HHU.
[TocTTpaHchsaMOHHAs KOBaJeHTHass Mojudukamnus OeJKOB (BHYTPUKIETOUHbBIC
MpOTEA3HI, MPOTEUHKUHA3BI, npoteuHdocdarasbl), METUJIIMPOBAHUE,

[VIMKO3WINPOBAHUE, aMUJIMPOBAHUE U JI€3aMHAMPOBAHUE WU Ap. MOAUUKAIUU.
PerynupoBanue  akTUBHOCTH  (PepMEHTOB  CyOCTpaToM, MNPOAYKTOM U
MeTabonuTaMu. MoJieKysipHble OCHOBBI TOMEOCTAa3a KIIETKHU.

T'opmonbl. Knaccudukamus ropmonoB. Penentopsl ropMmoHoB. TkaHeBast u
BUJIOBas CIIENU(PHUIHOCTH PEIIEITOPOB TOPMOHOB. [ OpMOHBI ¢ TpaHCMEMOPaHHBIM
MEXaHU3MOM JEUCTBUS. MemOpaHHBIE PENEenTOpPbl U BTOPUYHBIC TMOCPEIHUKH.
Anenunatiukiaza u ¢ochomudcrepasa. [[-AMD kak BTOpUUYHBIN MecCeKep U
KoBaJieHTHass mMonudukanus OenkoB-depmenToB. G-Oenku. Penentop3aBucumbie
noHHbIe KaHaibl. MHo3utOn-Tpudochar m Ca2+ kak BTOpUYHBIE TOCPETHUKH.
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['opmoH3aBucumass xumuuyeckas Moaudukauus OenkoB. [IpoTenHKHHA3BI
[Ipocrarnanavsel. BHYTpPUKIETOUHBIE M SAEPHBIE PELENTOPbl TOPMOHOB, HX
BIIMSIHHE HA JKCIPECCHIO TEHOB. Penenius cBeTa )KUBBIMU CUCTEMaMH. AIIOITO3,
MOJIEKYJIIPHBIE MEXaHHU3MBI AIlOIITO3a U MUTONTO3A.

YacrHas Ouoxumus. DbHOXuMMHSA COCIMHHUTENBHONM TKaHU M KOCTH.
XUMHUUYECKUM COCTAaB COCAUHUTEIILHON TKaHU KOCTHOM TKaHU. HaamonexkyispHbie
KOMIIJIEKCHI TKaHW. MOJIEKYJISIpHbIE MEXaHHU3MBbl PEreHEpalid COEAUHUTEIBHON
TKaHU U KOCTU. DHOXMMUS CKEIETHBIX MBI, XUMHYECKANA COCTAB CKEJIETHBIX
MBIIIL. YJIBTPAaCTPYKTypa MBIIIEYHOTO BOJOKHA. TeOoprs CKOJBXEHHS HUTEH.
MexaHn3M 3JIEKTPOMEXAHUYECKOTO CONPSDKEHMs. bbICTpple W MEIICHHBIE
MBIILICYHBIE BOJIOKHA. DHEPreTHUecKoe 00eCleYeHHE MBIIIECYHON e TeIbHOCTH.
buoxumus kpoBu, Moun. XMMHUYECKHUU COCTaB KPOBUM M MOYM. /(MarHocthyeckas
LEHHOCTh OMOXMMHUYECKHX IIOKa3aTelell KpPOBM M MOYM. BbHOXMMHS HEpBHOM
TKaHU. XHMHUYECKHM COCTaB HEPBOB, TOJOBHOIO U CIMHHOIO MO3ra,
CIIMHHOMO3TOBOM KUIKOCTHU. Henpoxumus.

IIpuMepHBIN NIepeYeHb BOMPOCOB K BCTYNUTEIBHOMY 3K3aMEHY 110
aucuniiuie «bunoxumus», HanpasiaeHHocTh 03.01.04 — Onoxumusn

1. AMHMHOKHUCIOTHBIM cocTaB OenkoB. [lomunenTuaHas Teopusi CTpOEHUs OEIIKOB.
[lepBuyHasi, BTOpUYHAsT W TpEeTUYHAs CTPYKTypa OenkoB. Tumsl cBs3el,
oOecnieunBarOmUX (GOPMUPOBAHKE U MOJCPKAHUE BTOPUYHON M TPETHUUHOM
CTPYKTYp. 3aBUCHUMOCTb OHOJIOTUYECKUX CBOMCTB OEIKOB OT CTPYKTYpbI
OEJIKOBOI MOJIEKYJIBI.

2. YerBepTuuHas CTPYKTypa OEJIKOB. CyObeTMHHUIIBI. [TpoTomepsL.
KoMmmiemeHTapHOCTh MPOTOMEPOB. 3aBUCUMOCTb OHOJIOTUYECKUX CBOWCTB
OEKOB OT MX YETBEPTUUYHOM CTPYKTyphl. IIpocTbie u clokHble O€Ku.
[Ipocretnueckas rpynna. Knaccudukanus cioxHbIX OEJIKOB.

3. benku. Knaccudukamusa. MomnekymsgpHas wmacca. DUBNKO-XUMHUECKHE
cBoiictBa. OOpaTtuMas U HeoOpatumas JeHaTypauus 0enkoB. buonoruueckue
¢yHkuuu 6enkoB. BugoBas crieunpuuHOCTb.

4. buocuntes  MmoueBuHbl.  [locnmegoBaTtenbHOCTh — peakuuil.  DepMeHTHI
OPHUTHUHOBOTO IMKJIA. JIokanu3aius OMOCUHTE3a MOYEBHUHBI.

5. O6men ammuaka. OCHOBHbIE HCTOYHUKY aMMUaka. O0e3BpeXKMBaHNE aMMHAKa.
Pone rmyramuna. I ' umepammonuemusi.

6. IlepeBapmBanue OenkOB. XapakTEpUCTHKA NENTHATHApPOa3. I[IpoTemHasbl.
[IpoepmenTsl menTUArHApOSa3 W HUX MpeBpalieHHe B  (PEPMEHTHL
CreuupuyHocTs MpoTenHa3. Ok3omenTtuaasbl. Pacmajy TkaHeBBIX OEIKOB.

Karerncunel.
7. buocunre3 6enkoB. COOTBETCTBUE HYKJICOTHUTHOW MOCIEIOBATEIHPHOCTH T€HA U
AMHUHOKHCJIOTHON MIOCJIEIOBATEILHOCTH COOTBETCTBYIOIIETO oeJka.

Marpuunas PHK. I'enetnueckmnii xox. TpancmoptHas PHK, kak aganrep.
AKTHUBHUPOBAHUE aMUHOKUCIOT. TpaHcasamusi.

8. McTrounukm aMHUHOKMCIIOT. buocumHTe3 amMuHOKHCIOT. He3aMuHuMBIE
aMUHOKHUCJIOTHL. HacnmencTBeHHbIe HapyIIeHns 0OOMEeHa aMUHOKHCIIOT.
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Perynsmust OuocunTe3a OenkoB. Perynsiuss Ha ypoBHE TPaHCKPHIILIUU.
['opmonanbHast perynsuus (QyHKOUMM TeHOB. Perymsiuss Ha  ypoBHE
TpaHcasauuy. [locTTpaHCIIIMOHHBIE U3MEHEHUS.

Ponb pepMeHTOB B mpolieccax xKU3HENEATEILHOCTH. Pacnipeenenre B KIeTKe,
OpraHax M TKaHAX. B3anMOCBs3b MEXIy BO3HUKHOBEHHUEM MATOJIOTMYECKOIO
npoliecca B OpraHu3Me U U3MEHEHHeM (epPMEHTHOTO COCTaBa OMOJIOTHYECKUX
xKuakocTeil. Du3umonaruu. [Ipumenenue hpepMeHTOB B MEUITMHE.
Knaccudukanusa u Homenknatypa ¢pepmentoB. Kodakrops! u kopepmeHTHI, UX
XUMHUYECKasg MpHpoaa W (GYHKIUH. AKTHBHBIA U PETYJISTOPHBIA IEHTP
depmenToB. M3odepMeHTHI.

Perynsmust nelictBusi (epMEeHTOB. AKTUBATOPhl U MHTUOUTOPHI (HEPMEHTOB.
HeoOpatumoe u oOpatumoe wunHruobupoBanue ¢epmMeHToB. KOHKypeHTHBIE
MHTUOUTOPBI U akTUBaTOphI. Llukmnueckuiit AMO.

CaoiictBa (epmeHTOB. UepThl cxonacTBa Mexay (epMeHTaMH U JApYyTUMHU
katanuzatopamu.  CHenupuUUHOCT, M MEXaHU3M JEeHCTBUS (HEPMEHTOB.
@DaKTOpHI, BIUIIOLINE Ha CKOPOCTh (PEPMEHTATUBHON PEAKIUH.
Knaccupukauus ¢epMeHTOB. XapakTepUCTUKa KJIacCOB M OCHOBHBIX
nojkiaccoB pepmentoB. Homenknatypa depmenton. [ludper pepmeHTOB.
Pacman  HYKJIEMHOBBIX  KHMCJIOT. XapakTepuCTHKa  Hykieas. Pacmag
HykJeoTu0B. OOpazoBaHue MoueBOol Kkuciotel. Hapymienue oOmeHa
HykJeotu10B. [logarpa.

Hyxnennoseie kucnorel. Xumuyeckui coctas PHK n JIHK. Paznuuus mexny
PHK u JTHK. CriocoObI CBSI3M HYKJIEOTUAOB B HYKJIEHHOBBIX KHUCIOTAaX.
buonornueckass pons m crpoenne [IHK. Hykneornmssiii coctas. IIpaBuio
Yapradda. Ilepuunas u BropuuHas crtpykrypa JHK. BugoBeie wu
WHIVBUYyaJIbHBIC pa3nuuus MIEPBUYHOMN CTPYKTYPBI JIHK.
Kommmumentapuocts 1ienied B monekyne JIHK. Tubpuaumzanus JIHK.
MounekysspHble MyTalHH.

buocunrtes JIHK. Peruukarusi. @epmMeHTh 1 O€TKOBBIE (PAKTOPHI PETUIMKAIUH.
CooTBeTCTBHE IEPBUYHON CTPYKTYPBI IPOAYKTAa PEAKLUU CTPYKTYPE MATPHULIBI.
[locnenoBarenbHOCTh HYKJIEOTHJOB, Kak CHOCOO 3amucu HMH(OpMAIMH.
OOpartHast TpaHCKPUIIIIHSL.

PuGoHyKI€HMHOBBIE ~ KHCIIOTBHI. Knaccupukaums U cpaBHUTENIbHAs
xapakrepuctuka. Ctpoenue. buocunres. Pons Mmatpunel. CospeBanue PHK.
I'mokoneorenes. [TocnenoBarenbHOCTh peakiuii. DEpMEHTHI TIIFOKOHEOTEHE3A.
B3anmocCBsA3b TIIFOKOHEOTEHE3a U TJIMKOJIN3A.

['muxomus. IlocnemoBarenbHOCTh peakuuil. OEpPMEHTBI, OCYIIECTBIAIOIINE
IMKOIU3. brosiornyeckoe 3HaueHue rMKonu3a. Perynsauus rammkosnusa.
[Tento3odocdaruplii MTyTh TpeBpallieHus] TIIIOKO3bl. Kackan peakiui,
(hepMEHTHL. PacnpocTpanenue u OMOJIOTHYIECKOC 3HAYCHUE
eHT030(0oc(haTHOTO MyTH.

['mukoren. CTpoeHue, pacpOoCTpaHEHHWE B OpraHu3Me, OMOCHMHTE3 W pacmaj
[NIMKOT€HAa B OpraHu3Me. bHOJOrm4yeckoe 3HAaueHUE pEe3epBUPOBAHUS U
MOOUIN3AIUH TJIMKOTeHa. [ TMKOreHO3bI.
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OcHoBHble yrineBonabl numM. IlepeBapuBanue yriieBogoB. {DepMEHTHI,
KAaTUIM3UPYIOLIME THUIPOJIU3 CJIOXKHBIX yIiIeBoAOB. (DYHKIHUH YIJIIEBOAOB.
Hapyienust oOMeHa yriieBoJi0B.

[Tonucaxapuasl KMUBOTHBIX M 4esioBeka. (CTpoeHHe, pacnpoCTpaHEHHE B
opraHusmMe, OMOJIOTHYECKOEe 3HAUCHHUE.

Pacman rmioko3sl B adpoOHbIX  ycnoBusx. OOmas cxema pacnajna.
[TocnenoBarensHOCTh peakuuii. DepMeHThl, oOecreunBaroume a’poOHbIN
pacraj IIrOKO3BI.

Kartabomu3sM OCHOBHBIX NHUIEBBIX BemecTB. OOmue mnyTd Karaboiausma.
OxucinurensHoe 1eKapOOKCHIMPOBAHUE NUPOBHUHOTPATIHOM KHCIOTHL LlHKn
Kpe6ca. Peaknmu u pepments! mukia Kpebea, ero Onosorundeckast poib.
Ob6men xupoB. I[lepeBapuBaHMe M BcachbIBaHHE MPOIYKTOB IEpEeBapUBaHUS
KUpoB. Ponb xkemyHbIX KuCHOT. PecHHTE3 KMpOB B KIETKAaX KUIICYHHUKA.
buocunTe3 xupoB u3 yrieBoAoB. JlemOHMpOBaHWE M MOOWIM3ALUS KUPOB.
Pounb agpenanina B MOOUIIU3aUU )KUPOB.

®ochonmunuasl u raukonunuasl. Ctpoenue, ooMeH. buonornyeckoe 3HaueHue.
Knaccudpukanuus nunuaoB. Pe3epBHble W NPOTOMIA3MAaTUYECKUE JIUINJBL.
buonornueckass ponp JmnuaoB. CrpoeHue aUOUAOB. TpaHCIOpTHBIE
JIUIIOTIPOTEUHBI.

Knaccugukanus crepousioB. Ctpoenue u QyHKUMU XoJiecTepuHa. bruocunTes
xoJiecTepruHa W ero perymsanus. Tpancnopt xonectepuHa. [IpeBpamienus
XOJIeECTEpHUHA. BpIaenenue XxonecTepruaa u3 OpraHn3Ma.

Ctpoenne M MeTaOONM3M BBICIIUX KUPHBIX KHCIOT. [3-OKUCIEHHE M €ro
JOKaNu3anus B KieTke. TpaHCHIOpT BBICIIUX KUPHBIX KUCIOT B MUTOXOHIPHUSIX.
He3ameHuMble )XUpHBIE KUCIIOTHI.

[laTomoruss nunuaHoro ooOmeHa. OrmnpeneneHUEe HAPYLICHUH JUIUAHOTO
oOMeHa.

Butamunsr C (ackopObunoBasi kuciora) u A (perunon). Pomb B oOmeHe
BemiecTB. [IumeBsle ncTOYHUKU. [IpU3HaKM rUNOBUTAMHUHO3a U ABUTAMUHO3A.
MexaHn3M y4acTusi BATaMUHA A B 3pUTEIILHOM aKTe.

Butamun Bj, wu  ¢onmeBas kucmora. WX  cTpoeHue, MpOsBICHUE
HEJIOCTATOYHOCTH, y4acTHE B OOMEHE BEUIECTB, MUIIEBbIE HCTOUHHUKHU.
Knaccudukanus m HOMEHKIaTypa BUTaMUHOB. Poib BUTaMHHOB B OOMeEHe
BellecTB. BuramuHbl M KOQEpMEHTbl. ABHTAMHHO3BL. | MIIOBUTAMHHO3BI.
['uniepBuTaMUHO3BI.

Kaneumdepomn, sprokansiudeporn u xonekanbiudeposn. CTpoeHne, CBOWCTBa U
¢yskiuy. [lumieBpie MICTOYHUKY U MPU3HAKU HEIOCTATOYHOCTH.

Butamunst K u E. Xumuyeckas npupona, 6uonornueckue GyHKIIUA, TPU3HAKU
HEJOCTATOYHOCTH, MUIIEBBIE HICTOYHUKH.

ButamunB; u B;. Xumudeckas npuposa, Ouonorudeckue GyHKIUN, MPU3HAKU
HEJOCTATOYHOCTH, MUIIEBbIE HICTOYHUKH.

['11I0KOKOPTUKOCTEPOUIBI 1 MUHEPATKOPTUKOCTEpOUIbl. CTpoeHue, OMOCUHTE3
B OpraHu3Me. buonornuecknii s dexr. Hapymenus oOMeHa
KOPTHUKOCTEPOUIOB.
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[TonoBeie ropmonbl. CTpoeHHE, NPOUCXOKIACHUE, MEXAHU3M JICUCTBUS U
cnenuduka orseta. Perynsius cekperuu nojJoBbIX TOPMOHOB.

['OpMOHBI IMTOBUIHOW M NapalIMTOBUAHBIX kene3. VX cTpoeHue u pojib B
oOMeHe BellecTB. bHOCHMHTE3 U peryisiuus CEeKpeuuu HOATUPOHUHOB.
[MunepdyHKIms U TUNOQYHKIMS IUTOBUTHOM JKeIe3bl.

O6mas xapakrtepuctuka ropmoHoB. Kiaccudukanuss ropmoHoB. OCHOBHBIE
MEXaHU3Mbl JIEUCTBUS TOPMOHOB. KieTkn muiieHu. Penentopbl rOpMOHOB.
BHyTpukieTounsle NOCPEAHUKHA TOPMOHOB. llonmydyeHue ropMOHOB W UX
MIPUMEHCHUE B MEAULIUHE.

Nucynua m rmokorod. Crpoenue. Ponb B yrieBongHoM oOMeHe. BnusiHue
WHCYJTMHA HA aMUHOKHUCIIOTHBIN U kUpoBON oOMeH. CaxapHblii Aualer.

benku mnazmel kpoBu. OrpeneneHue KoinWdyecTBa oO0ImIero Oeika TMa3Mbl
KPOBH.

3HaueHre OMOXUMHMUYECKOTO aHANIM3a KPOBH B KJIMHUYECKOM MPaKTUKE
HeGenkoBbie a30THCThIE KOMIIOHEHTHI KPOBHM, 3HAUYEHHUE OIPENENCHUs HUX
coJiepKaHusi B OMOJIOTUYECKUX KUIKOCTSIX.

DONEKTPOJIUTHBIA W KHUCJIOTHO-OCHOBHOM OanaHC KpoBU. OIIEHKa COCTOSIHUS
AIIEKTPOIUTHOTO OaaHca.

CoBpemeHHbIE TpeAcTaBlieHHs O Tremocra3ze. DakTopbl IUIa3Mbl KPOBH H
TpoMOoI1uTOB. UOPUHOINS.

@epMeHTHl  IIa3Mbl  KpoBU. OnpeneneHue COAECPKAHUSA — IVIFOKO3bI B
OMOJIOTHYECKUX HKUTKOCTSIX.

MonekyinsipHas CTpYKTypa U (yHKIHUN FeMOrjIo0nHa.

Oco0EHHOCTH ~ XMMHYECKOT0 COCTaBa TOJIOBHOI'O MO3ra, 3HEPreTUYECKOe
oOecrieueHue ero AesiTeNbHOCTH.

XUMHAYECKUE OCHOBBI BO3SHUKHOBEHUS M TTPOBEICHUSI HEPBHBIX UMITYJIbCOB.
XHUMHUYECKHN COCTaB CITMHOMO3TOBOM JKMJIKOCTH. [ 'eMaTosHIe(paTuTHISCKuit
Oapbep.

MunepanbHas (paza KOCTHOW TKaHU. Perynsanms romeocra3a HEOPraHUYECKUX
KOMIIOHEHTOB KOCTHOM TKAaHMU.

CrpykTypa 1 pyHKImu KoyuiareHa. Tumbl kojutareHa. HapyieHus cTpyKTyphl
OEJIKOB COeTUHUTEIHLHOM TKaHU MPU PA3TMYHBIX TATOJIOTUYECKHUX MPOIIeCcCax.
CrpykTypa v HyHKIIMH TPOTEOTIUKAHOB. 3HAYEHUE OMPENICICHUST COJEPIKaHUS
KOMIIOHEHTOB OpPraHWYeCKOTr0 MaTpUKca KOCTHOM TKaHU B OHUOJOTUYECKUX
AKUJIKOCTSX.

OCOOEHHOCTH XUMHUYECKOTO COCTaBa BHEKJIETOYHOIO MAaTpUKCa KOCTHOM
TKaHU.

JleTokcukanoHHasi (yHKIUS MEeYeHU. PoJib MeYeHu B MUTMEHTHOM OOMEHeE.
JKenuHble KHCIOTBI M JKEIYHBIE MNUTMEHTHI. J[MarHOCTMYECKOE 3HAYCHUE
OTpENeNCHUs]  JKEMYHBIX TUTMEHTOB B  OWOJOTHYECKUX  KUIKOCTSX.
broxumuyeckue MeTo bl OIIEHKU (DYHKITMH TICUYCHHU.

HcToYHMKYM SHEPTrUM MBIIIEYHOU AEATENIBHOCTH. bHOXUMUYECKE U3MEHEHUS B
MBIIIAX TPU HaTOJIOTUH.

XUMHAUYECKHM COCTaB U CTPYKTypa MONEPEYHOIOIOCATON MBIMIIbI. MexaHu3m
MBILIEYHOTO COKPAILCHUS.
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62. IlpenmeT OMONMOTHMUECKON XUMHUU U UCTOpUS €€ pa3BUTHs. Pa3aensl Onoxumuu.
3HayeHHuEe OMOXUMUM.

63. B3anMocBs3 0OMEHOB aMUHOKHUCIIOT, JUIHIOB U YTIIEBOIOB.

64. KaTtaboim3M OCHOBHBIX MHINEBBIX BemecTB. OOmmMe Myt KaTabosm3Mma.
OCHOBHBIE TIOJIOKEHUS PETYIISIIIN OOMEHA BEIIECTB.

65. buonornyeckoe OKHcIeHUE U €ro QYHKIUU B opraHu3Me. OKCHIOpEayKTa3hl.
Jlernaporenassl. KodepmenTts aeruaporenas. GaaBonmpoTeHHBI U IUTOXPOMBI.
OkcureHasbl ¥ TUAPOKCUIIAZHI.

66. OxkuciurensHoe ¢ocopunupoBanne. CTpoeHne ¥ (YHKIHUHA IbIXaTEeIHLHOU
e MUTOXOHPHMA. Mexanusm COTIPSDKEHUS OKHUCJICHUS u
dbochopunupoBaHus.
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