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Pazgen. 1. CtpykTypa, GU3HKO-XUMHUECKHE CBOMCTBA OCIIKOB M KX METAa0O0JIU3M.

3uavenue u ghynkyuu 6enrko. XuMHUECKU coctaB 0enkoB. [IpupoHble aMUHOKHCIIOTHI.
Paznuunble crnocoObl KinaccupuKkauy aMMHOKUCIOT. O0mue u cnenuduyeckre peakuu GyHK-
[IUOHAIBHBIX TPYNI aMUHOKHUCIOT. VIOHM3anuss aMMHOKUCIIOT. MeTO/IbI pa3/ieieHns] aMHUHOKHC-
70T ¥ nentuaoB. [lpupoansie onuronenTuasl. I IyTaTHOH U €ro 3HaYeHHe B OOMEHe BEILECTB.
Om3nueckne W XMMHUYECKHE CBONCTBA NMPOTEHHOTCHHBIX aMUHOKHCIOT. HempoTenmHOTeHHBIE
kucinoTsl. Hesamennmble aMuHOKUCHOTHL. [lonunenTtunsl. [lentuanas cBs3b, ee cBOICTBA U BIIH-
sIHUE Ha KOH(OPMAIMIO TOJHMIIENTHIOB. Y POBHU CTPYKTYPHOH opraHu3anuu OenkoB. [lepBud-
Hasl, BTOPUYHAs, TPETUYHAsI U YeTBEPTUYHAs CTPYyKTypa OenkoB. MeTon onpeneneHus: nepBud-
HOU CTPYKTYpHI Oenka. 3HaYeHHEe TPETUIHON CTPYKTYPBI OCIKOBOM MOJIEKYJIBI ISl TPOSBICHUS
ee OMOJIOTHYEeCKON aKTUBHOCTH. Bennunna u ¢popma 6enkoBbix Mosieky. ['oOynspubie U ¢puo-
puusipabie 6enku. CTpykTypa GuOpmuisapHbIX 0enkoB. M303mekTpudeckas Touka 0enkoB. Ou-
3MYECKHE U XMMHYECKHE CBOMCTBA OesnKkoB. MeTo/bl u3ydueHus OeikoB. JleHaTypauus O€JlKOB U
nonunenTuoB. @onguHr u pedonaunr. llaneponst. Onuromepusie kKoMiiekcsl 6enkoB. Kiac-
cuduxanus 6enkoB. [Ipocteie u caoxHbIe OeIKU. ATLOYMHUHBI, I100YJIUHBI, THCTOHBI, IPOTaMH-
HBI, IPOJIAMUHBI, TIIOTETHHBL. POChONPOTEHHBI, JTUITOTPOTEHHBI, TIMKOIPOTEUHBI, HYKICOIPO-
TEUHbI, XPOMONPOTEHUHBI (T€MOINPOTEHHBI), MeTajuionporenHsl. CeMelcTBa U CynepceMeiicTa
6enkoB. [Iporeomuka. Crnenuduyeckue MeToibl OUUCTKU OENKOB (XpoMaTorpadusi, 351eKTpodo-
pe3 0enKoB, UMMYHOIIPELIUITUTALINS, BBIABICHUE M KapTUPOBAHME SMMUTOINOB C IOMOIIBIO MO-
HOKJIOHAJBHBIX aHTUTEN, yIbTpaduIbTpanus, n30MpaTeIbHOE OCaKIeHHEe, oOpaTuMasi JeHaTy-
panus).

Obmen bOenkog. 3HaueHne OENKOB B MHUTaHUM. bamaHc a3oTa M a30THCTOE paBHOBECHE.
buonornueckas EHHOCTh MUIIEBBIX O€JIKOB. PaciieruieHue OeNKOB B JKeJyA0YHO-KHIIEYHOM
TpakTe. BcacbiBaHne aMUHOKHCIIOT. TkaHeBble MmpoTeasbl (KaTencuHbl). MOH aMUHOKHUCIOT B
TKaHAX. buoxumus pacnaga aMMHOKHUCIIOT. Jle3aMUHUpOBaHWE aMMHOKHUCIOT. THIbl Ae3aMUHU-
poBanusi. Ponp acmaparwna, TiroTaMMHAa ¥ MOYEBUHBI B 0OMeHe a30Ta. OpHUTHHOBBIA ITUKIL.
CrpykTypa U MeXaHHU3M JIeHCTBUS TpaHCAMMHA3 U OTJENbHBIX ()EPMEHTOB LIMKJIA MOYEBHHOOO-
pa3oBaHus. AMHUHBI U IIyTH UX 00pa30BaHuUs U MPEBPAIICHUH.

Paznen. 2. ®epMeHTHI.

@depMeHTHI — KaTaau3aTopbl OMOJIOrHYecKuX mporecco. Mcropus u pazmuuus pepmen-
TOB U HEOMOJIOTHYECKUX KaTalu3aTOpoOB. DHEPIUsl aKTUBAIMU (EepPMEHTATUBHBIX peakuuil. O6-
pa3oBaHUE MPOMEKYTOYHOTO KoMmIulekca «hepmeHT-cyocTpary. [loHsTHE 00 aKTHBHOM IICHTpPE
depmenTa. Teopus HHAYIIMPOBAHHOTO AKTUBHOTO LeHTpa. KnuHeTHka pepMeHTaTUBHOTO KaTaJlu-
3a. O6parumocTh neiicTBus hpepMeHToB. YpaBHeHne Muxasnuca-bpurrca-Xonaeitna. Koncran-
Ta Muxasnuca ¥ MeToAbl ee HaxokaeHus. Enunuipl aktuBHOCTH (epMmeHToB. CTaHIapTHas
eIMHUIIA, YIeIbHAasl U MOJIEKYJISIpHas aKTHBHOCTb. AKTHBHOCTb M YHCJIa 00OPOTOB (epMEHTA.
KodaxTops! B pepmentaTuBHOM KaTanuze. [IpocteTndeckue rpymnisl U KopepMeHThl. XUMHUYe-
CKasi mpupoJa KOPepMeHTOB. BUTaMHUHBI KaK MPEaIIeCTBEHHUKH KO(GEepMEeHTOB. 3HaUECHUE Me-
TAJIJIOB JUIsl AEUCTBUS (hepMeHTOB. BiusHue (U3MUecKUX M XMMHUYECKUX (DaKTOPOB Ha aKTHB-
HOCTh (hepmeHTOB. JleiicTBHe TeMmepaTypsl U KOHIIEHTPAIMH BOJOPOIHBIX HOHOB. Cnienndude-
CKHE aKTMBAaTOPhl M HMHTHOUTOPHI (DEPMEHTATUBHBIX IMPOLECCOB. MeXaHW3M HHTUOMPOBAHUS
depmentoB. ObpaTuMoe U HeoOpaTHMOE, KOHKYPEHTHOE M HEKOHKYPEHTHOE MHTMOMpPOBaHUE.
Jloxanuszauus ¢epmenToB B kietke. CrenuduuHocts GpepmenToB. Kinaccudukanus dpepmMeHTOB
U €€ NMPUHIUIBL. Perynsius akTHBHOCTH M CHHTE3 (epMEeHTOB. AiocTepuieckue (pepMeHTHI.
Teopuss mHIynMpoBaHHOTO cuHTe3a (pepmentoB XKakoba u MoHO. MHOXeCTBEHHBIE (HOPMBI
bepmenToB, n30hepMeHTh. MyIbTH(HEPMEHTHBIC CHCTEMBI.

Pasznen. 3. Yriesonsl 1 ux oOMeH.

HpI/IpOI[HBIe yIriaeBoOAbl U UX IMPOU3BOJHBIC. KJIaCCI/I(I)I/IKaI_[I/IH yYIrjieBod0B. buonoruyeckoe
S3HAYCHHUEC YTJICBOJAOB B IMUTAHUH YCJIOBCKA U KMBOTHBIX. CTGpCOXHMI/Ifl YIJI€BOOOB. Oinmro- u
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noaucaxapuabl. Jlucaxapuael U Tpucaxapuabl. Kpaxman u IIMKOreH, KjieTdyaTka U TeMULeIUTIo-
JI03bI, UX CTPYKTypa M CBoOicTBa. I eTepononucaxapusl, IIIMKO3aMUHOTIMKaHbI. [IpoTeornuka-
HBI.

IlepeBapuBanue u BcackiBaHue yriieBooB. DochopHbie 3hupbl caxapoB U posb (oc-
(OpHOIM KHCIOTHI B Mpolieccax MpeBpalleHus YIiIeBOA0B B opraHusme. GepMeHTsI, KaTaln3H-
pYyIoLIMe B3aMMOINpPEBpPALIeHUsI caxapoB U oOpazoBaHue (hocopHbix 3pupos. [IpoaykTel okuc-
JICHUsI ¥ BOCCTAHOBJICHHSI MOHOCaxapua0B. bruocunTes kpaxmaia u riaukoreHa. O0uas xapakre-
pHCTHKA MPOLIECCOB paclaja YriIeBOJOB. | TMKOIM3 U TJIMKOT€HOJIM3 KaK MeTa0oJIHyecKas Cu-
crema. B3auMocCBs3b pOLECCOB TNIMKOIN3a, OpokeHus: U JbixaHus. COUpPTOBOE, MOJOYHOKHC-
J0e, MaciasiHoKucioe OpoxxeHue. OCHOBHbIE U TOOOYHBIE MPOAYKTHl OpOXKEHHS. XUMHU3M aHad-
pobHOro M a’poOHOrO pacnaga yriieBoaoB. CTpyKTypa U MEXaHU3M JIEUCTBHS OTIEIBHBIX (ep-
MEHTOB TJIMKOJIM3a U TJIMKOTe€HOM3a. JHepreTudeckas 3peKTUBHOCTb INIMKOJIN3a, [NINKOTE€HO-
au3a u OpoxxeHus. A3poOHBIN U aHA’POOHBIN pacnaj yrieBojoB. MexaHu3M OKUCIEHUS MMHUPO-
BUHOIPAAHON KUCIOTHI. L{uki 1ukapOOHOBBIX M TPUKAPOOHOBBIX KUCIOT. DHEpreTuyeckas 3¢-
dexTuBHOCTh nukiIa. CTpyKTypa M MEXaHU3M JIEHCTBHS OTIEIBHBIX (DEPMEHTOB LUKIA TU- U
TpUKapOOHOBBIX KHCIOT. [Ipsimoe okucnenue yrieBonoB. Ilenro3o-docdarusiii myTh. I'rokcu-
JATHBIM UK. [ IFOKOHEOTeHes3.

Paznen. 4. JIlutmnasl 1 ux oOMeH.

JlunoduipHble COeAUHEHUS U Kiaccudukanus IunuaoB. KupHsle kucaoTsl. M3omepus u
CTPYKTypa HCHACBIIICHHBIX JXHUPHBIX KHUCIOT. HOJ’II/IHeHaCI)IIlIeHHI)IC JKUPHBIC KHCJOTHI.
Heiitpanbhbie sxupbl 1 ux cBoiictBa. Pochonunuasl. ['mukonunuas! u cyiabpoaunuasl. Ctepu-
HBI, XOJIECTEPHH, KeJluyHble KUCI0Thl. [lonsgpHocTh Monekynbl Gocharunos. Yuactue pocdaru-
JIOB U JIPYTHX JIMIIUAOB B MOCTPOCHUU Onosoruueckux MmemoOpan. Bocka u crepounsl. M3ompe-
HOHU/BI. TepHeHOI/I)II)I N KapOTHUHOUBI.

Ponp nmunuoB B nuTaHuM yenoBeka. [lepeBapuBaHue U BcachblBaHWE JTUMHUIOB. Pecunres
JIUIIN 0B B CTCHKE KHIIICYHHKA. HOCTYHJ'IGHI/IG JIMIIUI0B B KallUJIAPBI KPOBU. TpchnopT JIAITHN-
noB. Jlunonu3. depMeHTaTUBHBIM TUIPOIN3 KUPOB. OKUCIUTEIBHBIN pacnaj] >KUPHBIX KUCIOT.
DHepreTudeckas 3QPEeKTUBHOCTD pacmaja >KHPHBIX KUCIOT. Posih KapHUTHHA B META0OJINYECKHIX
NpeBpalleHUsIX )KUPHBIX KUCIOT. bera-, anbda- u oMera-okucieHue KUPHbIX KUCIOT. bruocun-
TE3 KXUPHBIX KHUCJIOT. Cwunraza JKHUPHBIX KHCJIOT. brnocunres TPUTTIULOECPUIOB. q)epMeHTaTI/IBHI)Ie
npespatieHus gpocharunon. Ctpoerue u pyHKIUM MeMOpaH B KieTke. buocuHTes xonecreprna
M €ro peryismus. 3HaueHHe XoJieCTeprHa B opraHu3me. CHHTE3 JKeTUHBIX KUCIOT. CTeponsl
KaK MpoBUTaMUHBI /1.

Pasznen. 5. BuramuHsl.

Buramunsbl, kodepMeHTHI U Apyrue OMOJIOTMYECKU aKTHUBHBIE coequHeHus. Ponp BuTa-
MUHOB B THMTAaHUM IJKMUBOTHBIX U 4YEJIOBEKAa. ABUTAaMUHO3BI, TMIIOBUTAMUHO3BI, TH-
nepBUTaMUHO3bI. Knaccudukanus BUTaMUHOB. BUTaMUHBI Kak KOMIOHEHTHI (hepMeHTOB. JKu-
popacTBopuMble BUTaMuHbl. Butamun A. KapoTuHOnIs! 1 MX 3Hau€HUE KaKk IPOBUTAMUHOB A.
Buramun /I u ero obpazosanue. Butamun E. Burtamun K. Hadroxunonsl u youxunosn. Bogo-
pactBopuMble BuTamuHbl. Butamun Bl. Katanmutuueckue ¢ynkiun tnamuanupodocdara. Bu-
tamuHbl B2 u PP. Yuactue ButamunoB B2 u PP B moctpoennn kodepmMeHTOB adpOOHBIX U aHad-
pobHbIX Aeruaporenas. Buramun B6 u ero karanutnueckue ¢pynkuuu. Butamun B12. Jlpyrue
BUTAaMUHBI 1 BUTAMUHOMNOJ00HBIE BellecTBa komiuiekca B. Buramun C. @epMeHTaTUBHOE OKHC-
JIeHWe aCKOpOMHOBOW KHUCJIOTHI. BUTaMMHBI — aHTHOKCHAAHTHL. BUTaMUHBI — IPOKO(QEPMEHTBI.
Burtamunsl — nporopmoHsl. AHTUBUTaMHUHBL. HyKiteoTnap! Kak KOPEpMEHTHI.

Paznen 6. HykinenHoBbI€ KUCIIOTHI.

Ponp HykiienHOBBIX KHCIOT B *UBOM opranusme. llomunyxineotunpsl. Ctpykrypa JHK.
[TpyHLIMII KOMITIEMEHTAPHOCTH a30TUCTBIX OCHOBaHMN. MuHOpHBIE OCHOBaHus. A-, B-, C-, T- n



Z-bopmer JIHK. Cynepcrmpammzanusa JIHK. Crtpykrypa m ¢GyHKIHOHHpPOBaHHE XPOMATHHA.
JHK xnopomnactoB u mutoxonapuii. JJHK BupycoB u 6akrepuii. Oco6eHHOCTH CTPOCHHS Ae3-
okcupuOoHykiienHoBor kucioThl. Ponb JIHK kak HocuTens HacieacTBeHHOW WHGOpMAIUU B
kierke. CTpykTypa puboHykiIeMHOBBIX KucioT. Tunel PHK: snepnas, pubocomHasi, TpaHCIOPT-
Has, M-PHK. B3aumonelicTBre 0e1KOB M HYKJIEHHOBBIX KHCIOT. METOIbI U3yUEeHUSI CTPYKTYPBI
HYKJIEMHOBBIX KUCJOT. [IoHATHE O reHOMUKE.

Paznen 7. l'opMOHBL.

Knaccudukanus ropmonos. Perentopsl ropMoHoB. TkaHeBast 1 BUAOBas Cielu(pUIHOCTD
peuenTopoB TOPMOHOB. ['OpPMOHBI ¢ TpaHCMEMOpPaHHBIM MEXaHW3MOM JACHCTBUsA. MeMmOpaHHbIE
peLenTopsl U BTOPUYHBIE MOCPEAHMKH. AneHmnaTiukiaza u ¢ocdoauscrepaza. tAMD kak
BTOPUYHBIA MECCEHIKEp M KOBaJieHTHasi Moaudukanus OenkoB-pepmentoB. G-Oenku. Penen-
TOpP3aBUCUMbIE HMOHHBIE KaHaybl. MHO3uTONTpUdOChaT 1 Ca® kak BTOPUYHBIE TIOCPEIHUKH.
['opmoH3aBucumast xumudeckass Mmoaudukanus 6enkoB. [IporenHkuHaspl. BHyTpukieTounsie u
AJIEPHBIE PELENITOPBI TOPMOHOB, UX BIUSHUE HA SKCIIPECCHUIO T'€HOB.

Paznen 8. OOMeH BemeCTB M SHEPTUHU B KUBBIX CHCTEMaX.

OcHoBHble nOHATUS Ouo3HepreTuku. AT® — yHuBepcallbHbIN UCTOYHUK 3HEPTUU B OHO-
JIOTHYECKUX cucTeMax. MakpoIpruueckue coeluHeHus (Hykieo3u Au- u Tpudocdarsl, mupo-
docdar, ryannauapocdaTsl, arITHOAGUPHI). JHEpPreTHUecKoe conpsokenue. Hykneosua au- u
TpudocharkrHazpl. AICHUIATKUHA3HAS U KPEAaTUHKUHA3HAS PEeaKIIHH.

TepMmuHanpHOE OKHCIeHUE. MeXxaHu3Mbl akTuBauu kuciopoaa. Okcunasel. Kodepmen-
THl  OKHCIMTEIBHO-BOCCTAHOBHTENBbHBIX  peakmmii  (HAJL/HAJIH, HAJI®/HAJ®H,
OMH/®MH-H;, ®AJI/DPA/I-Hy). YOuXuHoH, Kene30-CepHbIe OCTKUA M IUTOXPOMBI KaK KOMIIO-
HEHTHI JbIXaTeabHOU 1end. JIokanu3anus OKUCIUTENbHBIX MPOLIECCOB B KiIeTKE. MUTOXOHIpUU
U UX POJIb KaKk OMosHepreTnyeckux MamuH. CTpyKTypa AbIXaTeNbHOU HEemH. XeMHOOCMOTHYe-
CKasl TEOpHsI COMPSHKEHUSI OKHCIUTENBHOTO (pochopuaupoBaHusi U TKAHEBOTO JbIXaHUA. DIEK-
TPOXMMHUYECKOE COMpPsDKEHHE B MeMOpaHax M OKUCIUTENbHOe (ochopuiupoBaHUe, CHHTE3
AT®. Mexaau3Mbl OKHCIHTENBbHOTO U GoTtodochopunupoBanus. Pazoduurenn u noHOPOPHI.
MexaHu3MBbl pa300IIeHUs] OKHCIUTEIBHOTO (ocHOpHMITMPOBaHUS M TKAHEBOTO JbIXaHUs. DPdek-
TUBHOCTb aKKyMYJISIIUU DHEPTHU, COMPSIKEHHONW C MEPEHOCOM AJIEKTPOHOB. AJbTepHATHBHBIC
(GyHKIMN OMOJIOTMYECKOT0 OKUCIIeHus. Tepmorenes. AKTUBHBIE (OPMBI KHCIOPOAa, UX 00pa3o-
BaHHWE U 00e3BpekuMBaHUE. 3HaYEHUE aKTUBHBIX (popM Kuciopona s (QYHKIHMOHUPOBAHUS
KJIETKU.

Paznen 9. Xpanenne u peanuzaiusi reHeTUIeCKON HHpOpMaIum.

[onsaTus «rew» U «onepon». Posib HyKJIIEMHOBBIX KUCIOT B OnocuHTe3e 6enKkoB. bruocun-
Te3 HyKJIenHOBBIX KUCIOT U JIHK-nmomumepassl. Perumkanusa JIHK. MyTtanuu n HanpaBieHHBINA
mytarene3. PHK-nomumepassl. Uapopmannonnas PHK kak nmocpennuk B nepenaue uHpopma-
uu ot JIHK x pubocome. Cunre3 MPHK, mporecc tpanckpunmmu, napopmocomsl. [locTTpan-
ckpunuuoHHblid nporeccunr MPHK. buocunres Oenka. AKTHBHpOBaHME aMHUHOKHCIOT. TpaHc-
noptaeie PHK u ux pons B mporecce 6mocuntesa 6enka. ['enernyecknii koa. Pubocomsr: cTpyk-
Typa, cocTaB U QpyHKUMH. MexaHu3M CUMTBhIBaHUS MH(popMalu B pudbocomax. [Iporecc TpaHc-
naunn. HADManus TpaHCIsuM, >J0Hranus U tepmuHanus. [lomucomsl. Perymsmms cunTesa
6enka. [TocTTpaHCIsILIMOHHBIE U3MEHEHHs B MOJIeKyJie Oenka, mporeccuHr. TpaHcrnopT Oenkos,
WX BCTpauBaHUE B MEMOpaHbI U MTPOHUIIAEMOCTh OMOJIOTHYECKHX MEeMOpaH Il OMOIMOJIMMEPOB.
LlenHble MOMMMEpa3HbIE PEAKLIUU HYKJIEMHOBBIX KUCJIOT U UX MPUMEHEHUE B OMOJIOTUU U MEIH-
LIUHE.

Paznen 10. B3auMocBs3b U peryJisiius MpoLeccoB 0OMeHa BEIIECTB B OpraHu3Me.
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EnuncTBO mporieccoB oOMeHa BemiecTB. CBsI3b MPOIECCOB KaTaboau3Ma ¥ aHAOOIU3Ma,

HHEPreTUYECKUX U KOHCTPYKTHUBHBIX IPOIECCOB. DHEpPreTHKa oOMeHa BellecTB. B3anMocBs3b
MEeXIy oOMEeHaMH O€JIKOB, YIJIEBOJIOB, JKUPOB U MUNUA0B. KitoueBsie ¢hepmenThl. CiocoObI pe-
ryaupoBaHusi MetabonusMma. PerynupoBaHue skcrpeccun reHoB. llocTTpaHcnsiioHHas KOBa-
JeHTHass MoauduKaIus OCNKOB (BHYTPHKJICTOUHBIE MPOTEa3bl, MPOTCHMHKHWHA3BI, TPOTEHH(POC-
daTa3bl), METUIMPOBAHUE, TIIMKO3UIUPOBAHUE, aMUIUPOBAHUE U JI€3aMHIMPOBAHUE U Ap. MO-
mudukanuu. PerynupoBaHue akTUBHOCTH (DEPMEHTOB CyOCTpaTOM, MPOJYKTOM M MeTaboIuTa-
MU. MoJIeKyJIsipHbIE OCHOBBI TOMEOCTa3a KJIETKH.

JIuteparypa
a) OCHOBHasI IuTepaTypa:

EmenbsnoB B.B. buoxumus [DnexkrponHslii pecypc]: yueOnoe nocodue / B.B. EMenbsHOB,
H.E. MakcumoBa, H.H. Mouynbckasi. — DIeKTpoH. TeKCTOBbIC AaHHBIC. — ExaTepunOypr:
VYpansckuii Gpenepanbubiii yausepcuter, 9bC ACB, 2016. — 132 ¢. — 978-5-7996-1893-3. —
Pexxum noctyma: http://www.iprbookshop.ru/68228.html
Anpnpycenko C.®@. buoxumus 1 MojieKyssipHas OMonorus [DIeKTpOoHHBIN pecypc]: yueOHo-
Metoanueckoe nocooue / C.d. Auapycenko, E.B. JlenucoBa. — DIeKTpOH. TEKCTOBHIC /1aH-
Hele. — CtaBpononb: CeBepo-KaBkasckuii henepanbhblii yHuBepeuret, 2015. — 94 ¢. — 2227-
8397. — Pexxum noctyma: http://www.iprbookshop.ru/63077.html
buonornueckas xumus [OnexkTpoHHbIH pecypc]: yueOnuk / A.Jl. TaranoBuu [u np.]. —
DNEKTPOH. TEKCTOBBIC JaHHBIC. — MUHCK: Beimmiimas mkona, 2013. — 672 ¢. — 978-985-06-
2321-8. — Pexxum noctyna: http://www.iprbookshop.ru/24052.html
Bbepesos T. T. buonornueckas xumus / T. T. bepe3os, b. ®. KopoBkun. — 3-¢ u3s., nepepad.
H goi. — M.: Menunmna, 2004. — 704 c.
buoxumus: yueonnk / mox pen. E. C. CeBepuna. — 5-e u3z., ucnp. u gom. — M.: [DOTAP-
Menma, 2024. — 768 c.
buoxumus: kpaTkuil Kypce ¢ ynpaxkHeHusiMu u 3anadamu / non pen. E. C. Cesepuna, A. S1.
Hukomaesa. — M.: TDOTAP-ME]], 2001. — 448 c.

0) MONOJIHUTENbHAS JIUTepaTypa:
[unuyk JL.I'. buoxumus [DnekTpoHHbIN pecypc]: yueOHoe nocobue / JL.I'. [Munuyk, E.II.
3unkeBuy, C.b. I'puanna. — DnexTpoH. TekcroBble naHHbIE. — KeMepoBo: KemepoBckuii
TEXHOJIOTUYECKUH WHCTHUTYT MHUIIEBON mpombinuieHHOCTH, 2011. — 364 €. — 978-5-89289-
680-1. — Pexxum nocryna: http://www.iprbookshop.ru/14362.html
TuxonoB I'.Il. OcHoBBI OMOXUMHH [DNEKTPOHHBIA pecypc]: yueoHoe mocobue / I'.I1. Tuxo-
HOB, T.A. FOnuHa. — DIEKTpOH. TEKCTOBBIE JaHHbIE. — M. : MOCKOBCKasi TOCyAapCTBEHHAs
akajeMusi BOJHOTO TpaHcmopra, 2014. — 179 c. — 2227-8397. — Pexum pgocryma:
http://www.iprbookshop.ru/46495.html
bruoxumus BUTaMHUHOB [DNEeKTpOHHBIA pecypc]: yueOHoe mocobue / A.A. HukxoHopos [u
ap.]. — DIeKTpoH. TeKcToBble AaHHbIe. — OpeHOypr: OpeHOyprckas rocyJapCcTBEHHAs Me-
TUIUHCKas  akagemws, 2011, — 117 c¢. — 2227-8397. — Pexum pgocrymna:
http://www.iprbookshop.ru/38464.html
CrenanoB B.M. MonekynsapHas 6uosnorus. CTpykrypa U QyHKIHs O€IKOB [DIeKTpOHHBIN
pecypc]: yuebnuk / B.M. CtenanoB. — DIEKTPOH. TEKCTOBbIe NaHHBIE. — M.: MOCKOBCKUit
rocyaapCTBEHHBIN yHUBepcuTeT uMeHr M.B. Jlomonocosa, 2005. — 336 ¢. — 5-211-04971-3.
— Pexxum noctymna: http://www.iprbookshop.ru/13144.html
Xopoxopauna E.A. buomonekynsl. CBOHCTBA, poJib B OMOXMMHH YEJIOBEKA, TEXHOJOTUU
MOJTy4eHus [ DIEKTPOHHEBIN pecypce]: yueOHoe mocobue / E.A. Xopoxopauna, O.b. Pynakos,
K.K. IlonsHckuil. — DJIEKTPOH. TEKCTOBBIE NaHHbIE. — BopoHexk: BopoHexckuil rocynap-
CTBEHHBIH apXUTEKTypHO-CTpouTenbHblid yHuBepcuter, 9bC ACB, 2013. — 150 c. — 978-5-
89040-462-6. — Pexxum nocrtyna: http://www.iprbookshop.ru/22650.html
Konbman ., Pem K.-I'. Harnsinnas Ouoxumust: Ilep. ¢ nem. — M.: Mup, 2004. — 768 c.
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11.

12.

13.

14.

15.

16.

Kypasckas O.A. OCHOBBI OMOOPTraHUYECKON XUMHH [ DIEKTPOHHBIN pecypc|: yueOHoe mo-
cobue / O.A. Kypasckasi. — D1eKTpoH. TeKcToBbIe AaHHble. — Camapa: PEABU3, 2010. — 52
C. — 2227-8397. — Pexxum noctymna: http://www.iprbookshop.ru/10151.html

Kamkun, A.I'. ®uznonorus U MojiekyssipHas 6uonorus MeMOpaH KIETOK: yueOHoe mocodue
st ctynenToB meaunuHCKux By30B / A. I'. Kamkun, U. C. KuceneBa. — Mockpa: Akaje-
mus, 2008. —584 c.

Onmot, B. buoxumus u monexynspHas ouonorus / B. Dmmor, [. Dmnuot; mox pen. A. U
Apuakosa, M. I1. Kupnuunukosa, A. E. Mensenesa, B. I1. Ckynauesa. — M, 2002. — 446 c.
Camyces P.I1. Xene3bl BHyTpeHHEH cekpennn [DIEKTPOHHBINA pecypc]|: yueOHoe mocodue /
P.I1. Camyces, E.B. 3ybapeBa. — DnekTpoH. TekcToBbIe AaHHbIe. — M.: Mup u OOpa3oBanue,
2011. - 144 C. - 978-5-94666-628-2. - Pexum JOCTYTIA:
http://www.iprbookshop.ru/14558.html

buoxumus mosra. V4. moco6ue. [lox pen. Ammapuna WN.I1., Crykanosa I1.J1., Emenko C./I.
— CII6.: u3g-so CIIoI'Y, 1999.-186 ¢

I'ennuc P. buomemOpansl: MosekyssipHas cTpykrypa u pynkuuu: Ilep. ¢ anrin. — M.: Mup,
1997.

Heiipoxumus / Ammvapun W.I1., Autunenko A.E. u ap., pea. Ammvapun M.I1., Ctykanosa
I[1.B. — M., 1996.

Henscon 1., Kokc M. OcHoBbl 6uoxumuu Jlenunmkepa. B 3-x tomax. — M.: JlaGoparopus
3Hanui, 2020 r.

[Ipobnema Oenka: Ctpykrypa u ¢pyukmuus o6enka / [lomos E.M., otB. pen. iBanos B.T., pexn.
Copkuna T.1. — M.: Hayka, 2000.

[Tnaxynos B.K. OcnoBsl s3H3uMOnOrnu. — M.: Jloroc, 2001. — 128 c.

BOHpOCLI IO JUCHHUITIIMHE

Paznen. 1. Ctpykrypa, GU3NKO-XUMHUYECKHE CBOMCTBA OEIKOB U UX METa00IM3M

o

©o~N>

14.
15.
16.

17.

@DyHKIMH OEJIKOB.

AMHMHOKHUCIIOTHI KaK CTPYKTYPHBIE 2JIEMEHTHI O€TTKOB, 00IIIas XapaKTEPUCTHKA, XUMUYECKOE
CTPOEHUE U CTEPEOU3OMEPHSI.

Knaccudukanms aMHHOKHCIIOT: TIO CTPYKTYpE, MO MOJMSAPHOCTH. AnudaTHdecKue, apoMaTh-
YECKHUE U FETEPOLUKINYECKUE AMUHOKHUCIIOTBHI.

DU3UKO-XUMHYECKHE CBOMCTBAa aMUHOKHUCIIOT.

[lepBuunas ctpykrypa OenkoB. [lenTugHasi cBsi3b, MENTUIHBIA OCTOB, aMHUHOKUCIOTHBIC
OCTaTKU M aMUHOKHUCJIOTHBIE paIMKaJIbI.

JunenTtuasl, TpUIENTHIBL, IOJUIIEOTHIBI, ©X HOMEHKJIATYypa.

Bropuunas, TpeTuyHas, Y4eTBEPTHUHAS CTPYKTYPHI OCIIKOB M METO/IbI MX U3YUYCHUSI.

Cunbl, cTaOUIM3UPYIOIIUE BTOPUUHYIO, TPETUYHYIO, YE€TBEPTHUHYIO CTPYKTYPhI OSIIKOB.
Du3NKO-XMMHUUYECKHEe CBOMCTBA OenkoB. benku kak amdoTepHbIe 3IEKTPOIUTHL. M3037eK-
TpHUUYECKast TOUKa OEIKOB.

. Jlenartyparnus 6eIKOB.
11.
12.
13.

Knaccudukanus 06e1KoB U XapaKTepUCTUKA OTACIbHBIX IPYTII OEIKOB.

[IpocTeie GenKM U MPUHIMIIBI UX KJIAaCCU(PUKALIUU.

Crnoxnble 6enku. XapakTep MPOCTETUYECKUX TPYII CIOXKHBIX OEJKOB, BaXKHEUIIHNE TMpej-
CTaBUTEIIN.

3HavyeHue OeNKOB B MUTAHUH.

Bbuonoruueckas IEeHHOCTb IHUILEBBIX OEJIKOB.

I'uaponus GeNnKoB B KeTyI0YHO-KUIIEYHOM TpakTe. DepMeHTHI, y4acTBYIOIINE B MIEPEBAPH-
BaHUMU.

[Tytu pacnana 6e1KkoB B KieTkax. Poib mpoTE€OCOMHON CHCTEMBI, JIN30COM.



18.

19.
20.
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XUMUUECKHe MPEBPAICHNS] aMHHOKHCIIOT: JIe3aMUHUPOBaHKE, [IePEaMIUHUPOBaHHE, JeKap-
OOKCHIIMPOBaHUE.

KoHeuHbIe IpOyKTHI a30THCTOTO OOMEHa.

CoBpeMeHHBIE MTPEICTABICHHS O CHHTE3€ MOUCBHUHEI.

Pazpnen. 2. ®epMeHTHI.

14.

15.

16.
17.
18.
19.

20.
21.
22.
23.
24.

25.
26.
27.

DepMeHThI — KaTalu3aTopbl OMOJIOrHYecKUX npoueccoB. OCHOBHbIE OTAMYUS (PEPMEHTOB U
HEOHMOJIOTMYECKUX KaTalu3aTOPOB.

IIpocTeie u cnoxuele pepmenTsl. Kodakropsl, KopepMeHThI, IPOCTETUUECKHE TPYIITUPOBKU
(hepMeHTOB.

[Tonatue 06 aKTUBHOM U aJUIOCTEPUUECKOM LIEHTpaXx.

N3ohepmeHTs 1 MyIBTH(PEPMEHTHBIE CUCTEMBI.

Mexanusm neiictBus pepmenToB. OOLIME MPEICTABICHUS O KaTanu3e. JHEPrisl aKTUBALUH.
Crneuunduynocts neicTBus pepMeHToB. CBs3b MKy KoHpopMaueil GepMeHTOB U UX Ka-
TaJIUTUYECKON aKTUBHOCTBIO.

Enunuib! n3mepenust akTUBHOCTH (PEPMEHTOB.

Kunetnka pepmMeHTaTUBHBIX peakuuil. YpaBHeHne Muxasnuca-MeHTeH.

3aBUCHMOCTBH CKOPOCTH (DEPMEHTATHBHOM peaKIuu OT TeMIiepaTypshl. ['paduk Appenunyca.
3aBUCUMOCTb CKOPOCTH (pepMeHTaTHBHOI peakiuu oT pH.

WNuruburopsl GpepmentoB. KoHKypeHTHbIE 1 HEKOHKYpEHTHble HHruouTopsl. Heobpatumoe
UHTUOMpOBAHUE.

AKTHUBaTOpHI (EPMEHTOB.

Knaccudukanus u Homenkiarypa ¢pepmenTos. [ludp dpepmenTos.

XapakTepucTUKa OTJENbHBIX KJIACCOB (PEPMEHTOB: OKCHUIOPEAYKTa3bl, TpaHC(epasbl, THUI-
poJasbl, IUa3bl, U30MEPA3bI, JINTA3BL.

Pasznen. 3. Yriesoasl u ux oOMeH.

4.

o o

10.
11.
12.
13.
14.
15.
16.
17.

18.

19.

Momnocaxapuasl: 1) Tpuo3bl — TJIMIEPUHOBBIN adbAeTrHjl, TUOKCHUALIETOH; 2) TETPO3bl —
IpUTPO3a; 3) MEHTO3bl — pruO03a, Me30KCUpr003a; 4) TEKCO3bl — TIIFOK03a, TallakTo3a, Ppyk-
TO3A.

CrepronzomMepusi, ONTHYECKUE CBONCTBA, MyTapOTallisi MOHOCAXapUOB.

BoccranoBnenne u oKuCIEHUE MOHOCAXapHUI0B

Onurocaxapuasl. CTpoeHHUE, CBOMCTBA B HAXOXKJICHUE B MPUPOAE AUCAXAPHUIOB: CaXapo3bl,
MaJIbTO3bl, JIAKTO3BI.

[Tonucaxapuapl. XapakTepuCTHKaA, CTPOCHUE U BaKHEHIIME MPECTABUTENN MOJIMCaXxapH-
10B. ['omo- u rerepononucaxapubl. CTpoeHUE U CBOMCTBA.

[TepeBapuBanme yriieBOIOB.

BcackiBanue u TpaHCTIOPT YIJIEBOJIOB.

CuHTe3 u pacmnaja rMKoreHa. Poss nedeHu B yriaeBoJHOM OOMEHE.

MexaHu3Mm, 3HaYEHUE U PETYJIALNS TJIUKOIN3A.

DHepreTuyeckuil 0aiaHc INIMKOIN3a.

bpoxenue u ero BUbI.

AHaspoOHOe 1 a’poOHOE OKHCIIeHne: obmue npeacrasienus. D¢ dekt [lactepa.
I'mokoHeoreHes, ero OMoJIoruIecKasi pojib, THTEHCUBHOCTh B pa3HBIX OpraHax.
[MupyBatneruaporenasnas cuctema. OKUCIUTEIbHOE [EKapOOKCUIUPOBAHUE MUPOBUHO-
rpagHON KUCIIOTHI.

KodepmenTs! nporecca OKUCIUTENBHOTO AEKapOOKCHMIMPOBAHUS MUPYyBaTa: THAMHUHIIHPO-
docdar, nunoesas kucnora, kodu3uM A, DAl u HAJI.

®epMeHThI OKUCIUTEIBLHOTO IEKapOOKCUINPOBAHUS TUPYyBaTa.



20.

21.

uxn tpukap6oHOBBIX KHchOT (1uki KpeOca). BHyTpuknerouHas nokanu3aius, XUMHU3M,
peryJsius, 3Ha4eHue IUKJIa TPUKaPOOHOBBIX KHCIIOT.
DHEpPreTUYeCKUi OaaHC MUKJIa TPUKApPOOHOBBIX KUCIIOT.

Pasznen. 4. Jlununaer 1 ux oOMeH.

=

o wn

o N

1)
9.

10.
11.
12.

13.
14.
15.

OO61as xapakTepyCcTUKa JTUIUA0B U UX QYyHKLHUH.

Knaccudukarus mnununos.

JKvipHble KHCIIOTBHI: HAChIILIEHHbIE, MOHOECHOBBIE U MOJIHEHOBbIe. CTPYKTypa U XapakTepu-
CTHKa (PU3MKO-XUMHUUECKUX CBOMCTB.

Aunwnnrauneposisl. CTpyKTypa, yHKIHMH, (PU3UKO-XUMHUECKHUE CBOICTBA.
®ochormuneponunuapl. CTpykTypa U (YyHKIMH OTIENBHBIX IpeactaButeneil  ¢docdonu-
MTUJI0B.

Crpyxkrypa 1 pyHKuMu cuHroocoaunuIos.

CtpykTypa u QyHKIIUU TIUKOIUITUIOB: IIEPOOPO3UIOB U TAHTIIUO3HUIOB.

Crepounsl. 300cTepuH, putocTepuH U MUKOCTEpHH. CTPpyKTypa U QyHKIHH.

'aaponn3 TMUA0B B KUIICYHHUKE, POJIb KEITIH.

BcaceiBanue, TpaHCHIOPT U 3allaCaHUE JTUIHJIOB.

JIunonporeuns! kpoBu. Kinaccudukanus u cocras.

JIumonus U ero peryJssius.

DTanbl OKUCICHUE )KUPHBIX KUCIOT. TPaHCHIOPT aKTUBUPOBAHHOM JKUPHOM KHCIOTHI B MU-
TOXOHJIPUH.

B-OkucneHue >KUpHBIX KUCIOT, €ro IHEPreTUIecKux 3P Pexr.

OxwucieHue KUPHBIX KUCIOT C HEYETHBIM YHCIIOM aTOMOB yTIJIepoJa.

OxwuciieHne HeHACHIIEHHBIX KUPHBIX KHCIIOT.

Pa3nen. 5. ButaMuHEI

1.

o w

OO0mas xapakTepuCTUKa BUTAMUHOB. ABUTAMMHO3bI U TMIOBUTAMMHO3bI. Knaccudukanus
BUTaMUHOB.

CrtpoeHune, MeXaHU3Mbl OMOJIOTUYECKOTO JEHCTBUS, ydacTUe B MOCTPOCHHH KO()EPMEHTOB
BOJIOpacTBOpUMBIX BUTaMHHOB: B1, B2, PP, B6, nantorena, 6uotuna (H), B12, Butamuna
C.

I'uno- 1 aBUTaMHUHO3BI.

[TumieBple CTOYHUKY U TOTPEOHOCTH YEJIOBEKA B BOAOPACTBOPUMBIX BUTAMHUHAX.
XKupopactBopumMbie BUTaMuHbl. CTpoeHHe, CBOICTBA, OHONOrUYecKasl poJib, MUILEBbIE HUC-
TOYHUKH U IOTPEOHOCTH OpraHu3mMa 4yenoBeka B ButamuHax A, /[, E u K.

Paznen 6. HykinenHOBBIE KUCIIOTHI.

1.

wn

o

ABOTHCTBIE OCHOBAaHHMSI IMyPUHOBOTO W MUPHUMHINHOBOTO psifia. YTJIEBOIHBIE KOMIIOHEHTHI
HYKJIEMHOBBIX KUCIIOT.

CocraB U CTPOCHHE HYKJICO3HIOB U HYKJIEOTHI0B. PU00- 1 1e30KCUPHOOHYKICOTH IHI.
Je3okcupubonykienHoBbie kKuciaoTel. CocTtaB, ctpoenue, cBoiictea JJHK.

[IpyHOKIT KOMIUIEMEHTAPHOCTH NOCTPOEHUS NBOMHOM aHTHUnapayuensHol crnmpanu JIHK.
3HadeHHe JTMHEWHON NOClIeI0BAaTENbHOCTH HYKJIEOTHAOB B MoJiekyie JTHK.

buonorunyeckas poas JJHK.

PuGonyknennoBble KucioTel. CocTaB, cTpoeHHe, CBoicTBa oTnenbHBIX BUIOB PHK. Mx
(byHKIMM B CHHTE3€e OeKa.

Paznen 7. 'opmoHBI.
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Knaccudukamms ropMOHOB.

Peuentopsl ropMOHOB.

I'opMoHBI ¢ TpaHCMEMOpPaHHBIM MEXaHU3MOM JCHCTBUSI.

MemOpaHHBIE€ peenToOpbl U BTOPUUHBIE TOCPETHUKH. G-0enKH.

PenenropzaBucumbie moHHBIE KaHaibl. MHO3uTONTpHdOChAT M Ca® xak BTOPUYHBIE T0-
CPEIHUKHU.

BayTpukiieTouHble U saepHble peenTopbl TOPMOHOB, X BIMSIHHE HA HKCIPECCHUIO FE€HOB.

Paznen 8. OOMEH BEMIECTB ¥ SHEPTUU B KUBBIX CUCTEMAX.

1.

no

©o~No O

O6miee npencrasiaeHue 00 0OMEHE BEIIEeCTB. ACCUMIIIALNS M TUCCUMIIALNS KaK BayKHEH-
[IMe MIPU3HAKH KUZHEEATEIILHOCTH.
OKHUCIUTENEHO-BOCCTAHOBUTENIbHBIC peakini. OCOOEHHOCTH OMOJIOTHYECKOTO OKUCTICHUS

[IlupunuH3aBUCHUMBIE  JETUAPOTEHA3HI. Crpyktypa u  ¢yHKOMM  KodepMeH-
TOB:HUKOTHHaMUIaAeHuHauHykineotuaa (HAJ]) n HukoTHHAMuAaAeHUHAMHYKIEOTH I(OC-
¢data (HALD).

daBUH3aBUCHMEBIE OKCUIOPEIYKTa3bl U UX MPOCTETUYECKHIE TPYNIbI: (hIABHHMOHOHYKJIIEO-
tug (PMH) u dhnaBunagenunaunykieotun (OAJ).

Kosn3um Q 1 yOUXHUHOHBI.

[utoxpomHas cucrema.

DIEeKTPOHHO-TPAHCIIOPTHAS IICTIh.

MexaH13M OKHUCIUTENBHOTO (hOCHOPUIUPOBAHHUS.

Anenosunrpugocdopnas kuciora (ATD), ee ctpoenue, cBoiicTBa, OnoIOrUyecKas poJb.
Jlpyrue Makpo3pruieckue CoeAMHEHUs.

Paznen 9. Xpanenue u peannzanusi reHeTUYeCKON HH(POpMaIuu.

el S

©o~No O

Posib HYKJIEMHOBBIX KHCIIOT B OMOCHHTE3€ OENKOB.

buocnaTe3 HyknenHoBbIx kucnotT 1 JJHK-nonumepassr.

PHK-nonumepassi.

Cunre3 MPHK, mnpomecc TpaHckpunuumu, MNOCTTpaHCKpUNUMOHHBIM mnpouneccuHr MPHK.
Oranbl OnocuHTe3a Oernka.

I'eneTnuecknii KoxI.

Pubocomsl: cTpyKkTypa, cocTaB ¥ (PyHKIUH.

Perynsuus cunresa Oenka.

[MocTTpaHcnaunoHHbIe U3MEHEHUS B MOJIEKYJie Oellka, IPOLIECCHHT.

Henuple monumepasHble peakuu HYKJIEHMHOBBIX KUCIOT W MX NMPUMEHEHHE B OMOJIOTHUU U
MEJIULIMHE.

Pazgen 10. B3anmocBs3p u peryisanud npoucccoB oOMeHa BCIICCTB B OPraHU3MC.

1.

N

Casi3p mporieccoB katabonm3ma U aHaboNIM3Ma, YPHEPTreTHUECKUX U KOHCTPYKTHUBHBIX IPO-
LIECCOB.

B3aumocBs3p Mex 1y oOMeHaMu O€JIKOB, YTIIEBOIOB, JKUPOB U JIUITHIOB.

PerynmupoBanue MeTa0ou3Ma MyTeM 3KCIPECCHU T€HOB U IMOCTTPAHCISIIIMOHHAS KOBAJICHT-
Hasi MonudUKaIHs OEITKOB.

MoutekysipHbIE OCHOBBI TOMEOCTa3a KIICTKH.



