MHHHCTEPCTBO HAYKH H BBICIIETNO OBPA3OBAHWS PO
MHHHUCTEPCTBO OBPA3OBAHHWS H HAYKH PA
roy Brno POCCHACKO-APMSHCKHHA (CJABSAHCKHWH)
YHUBEPCHUTET

Hucruryr Buomeanuunst v papmanun
Kadeapa meanuunckoit GHOXHMHH B OHOTEXHOIOMHH

BOINPOCHI KAH/IMWJIATCKOINO MHHHMYMA 110
CHEUMAJIBHOCTH

1.5.4. (R.00.04)- «buoxumunrn

Yraepaaewo kadeapoi Meamunnckot Guoxumun u GHoTexnoormm

Mporoxkoa Ne 5 or 30.01.2025

H OHOTCXHOIOTHN Orancenn ALA,

3an. kadenpoit meamumncekolt Guoxumun z L



IIporpamMma ansi KaHAMIATCKOTO JK3aMEHa MO OMOJOTHYECKONH XMMHH COCTaBJIEHA Ha OCHOBAaHUHU
TOCYJapCTBEHHOW MPOrPaMMBI IO OHOJIOTHUECKOW XUMHU. Kypc OMOXHMHU TPaJUIIMOHHO COCTABISETCS
U3 HECKOJIBKUX Pa3IeyioB:

a) CTaTUYCCKOMU 6I/IOXI/IMI/II/I, I/IByanOHIGﬁ XUMHYCCKHUM COCTaB opranu3Ma U CTPOCHUC OCHOBHBIX
KJIaCCOB OPraHUYCCKUX COCHHHGHHﬁ, BXOIAIIMX B COCTAaB )KUBBIX 06’I)€KTOB;

0) AMHAMHYECKOH OMOXMMHUH, W3y4arollWil MPEBpAILEHHsS OCHOBHBIX XUMHYECKHX CTPYKTYPHBIX
KOMIIOHEHTOB TKaHEH, pa3Aes peryJisIiiyy MPOoLecCcoB KU3HEESTEIbHOCTH;

B) (YHKIMOHAIFHOH OMOXMMHUM, M3YYaIOMMK 0COOEHHOCTH METa00IM3Ma B OTACIBHBIX OpraHax U
TKaHSX U €r0 B3aUMOCBSI3b ¢ UX ()YHKLIHMOHAIBHON aKTHUBHOCTBIO.

Hean u 3a1aumn OMOJIOTMUYECKOH XUMHMHU:
OCHOBHOI IIENBIO Kypca SIBISCTCS U3YUCHHE:

* OCHOB MOJ'ICKy.]'IprHOfI OpraHu3anyy KIC€TKH, IPUHIUIIOB MeTa00JIM3Ma OCHOBHEIX KJIACCOB
OpTraHUYCCKUX COGILI/IHCHPIIZ N HUX CBA3b C q)yHKHHOHaJIBHOﬁ AKTUBHOCTBIO OpraHusma C YUCTOM
OHTOI'CHEC3a,

* MOJIEKYJISIPHBIX MEXaHU3MOB Pa3BUTHS MATOJIOTHYECKUX MPOIIECCOB, B TOM YHCIE U BHI3IBAEMBIX
BJIMAHUEM (DAKTOPOB BHELIHEH CPEabI;

* OMOXMMHUYECKUX METOJIOB UCCIICIOBAHUS COCTOSHHS 37I0POBBS UEIIOBEKA.
3agauamMu U3yueHHs Kypca OMOXUMUH SIBIISIFOTCS:

1) dopmupoBanue 3HaHUNA 00 OCHOBHBIX HNPUHLIMIIAX MOJEKYJSIPHONH OpraHU3aluu KJIETKH, TKaHH,
OpraHu3Ma;

2) yCBOGHHE OCHOBHBIX 3aKOHOMEPHOCTEH MEeTa0OIMIECKHUX MPOIECCOB, PETYIIAIMN MeTaboIr3Ma U
€ro B3aUMOCBS3U ¢ (DYHKIIMOHATIBHON aKTUBHOCTBIO )KUBOM CHCTEMBI;

3) hopMupOBaHUE 3HAHUI O METOJIaX OMOXUMHUECKUX UCCIICIOBAHUL;
4) NOHUMaHNE MATOTCHETHYECKUX MEXaHU3MOB PAa3BUTHS MATOJOTHYESCKHUX MPOIECCOB.
CnenuaJIMcT J0J17KeH 3HATh

a) MosekysIpHbIE OCHOBBI MPOILIECCOB KU3HEAEATSIIBHOCTH: METa0O0IM3M OCJIKOB, JIMITHIIOB,
YTIIEBOJIOB, MUHEPAJILHBIX BEIIIECTB, BIUSHAE HE3aMEHUMBIX (PAKTOPOB MUTAHMS HA COCTOSHHUE 3/I0POBbS
YEIIOBEKa;

0) OCHOBBI peryJslM{ TPOLECCOB XHU3HEACITEIBHOCTH: MOJEKYJISIPHBIE MEXaHU3MBI JIeHCTBUS
TOPMOHOB, MEIHMAaTOPOB MW JAPYTHX MOJIEKYJ - PETYyJISITOPOB HAa YPOBHE XHUMHUYECKHX pPEaKLuil,
KaTaJIn3UpyeMbIX (hepMEHTaMu, Ha yPOBHE CYOKJIETOYHBIX YaCTHUL], KIETOK, OPTaHOB U LIEJIOT0 OPraHnu3Ma;

B) MosekyJsipHble MEXaHU3MbI 00€3BPEKUBAHKS KCEHOOMOTHKOB, JIeHCTBUS (PU3NUIECKHX (HaKTOPOB
W 3aIIMUTHI OpraHu3Ma OT UX JEHCTBHUSL.

Crennajanct J0JKeH YMETh:



e KBaNU(UIMPOBAHHO HA3HAYaTh OHMOXUMHYECKHE OKCIEPTHHIE CaHUTAPHO-TUTHEHUYECKHE
WCCIIEIOBAHNS M HHTEPIIPETHPOBATD UX PE3YIBTATHI

® TI0JB30BATHCS OMOXMMHYECKUMH IKCIIPECC - METOaMH AUATHOCTUKHU 3a00I€BaHHH.

CrnenuaamcT 10/KeH HMeTh HABBIKH:

e OHOXMMHYECKOTO HCCIICIOBAHUS OMOJOTHYECKOTO MaTepmaja (ModYa, CIIOHA, KPOBB, JKEIUb,
MaHKPEeaTHIECKUN COK), THINEBBIX IPOTYKTOB
® IPHUMEHCHHS Ja0OPATOPHBIX TEXHOIOIHid

BBEJIEHHE

Krnerka kak caMOBOCIPOM3BOISIIMHCS XUMHYECKHH peakTtop. [loTOKM BelnecTBa, >HEPrUH U
uHOpMaK B KJIETKe. EIMHCTBO XMMHYECKOTO COCTaBa M THUIIOB IPEBPALICHHUH BEIIECTB B YKHBBIX
cucremax. XHMHUYECKHH cocTtaB KiIeToK. CrnocoObl CyIIeCTBOBAaHHMS OpPraHU3MOB: ayToTpodus,
rereporpodusi. OnpexpeneHue MOHATHI 00 oOMEHe BEIIECTB, SHEPIHMH M WH(POpPMaIUH: MeTaboJIn3M,
KaTaboIM3M, aHabOJIM3M, PEeIeNTOpHBIE CHCTEMbI, XpaHEHHE U Iepefadya TeHeTHYecKoi MH(OopMaIuH.
Koopnunanus MeTaboiamn3Ma B KIIETKaX, KOJIOHHSIX MUKPOOPTaHU3MOB, TKaHAX U opraHax. Crieruain3anus
Metabonm3Ma. bruoxuMudaeckast 3BOITIOIHS.

XUMHNYECKASA HnHPUPOJA n CBOMCTBA KOMIIOHEHTOB KJIETOK
(CTATHYECKAS BUOXUMMUS)

1. Bona - YHUBEpPCAJIbHaA cpela sl XUMHYECKHUX npeBpameHnifl B ’JKMBbBIX CHCTEMax

CBolicTBa BOABI Kak pacTBOpHTens. JlMHaMu4eckas CTPYKTypa BOJbl. BiHsHHE pacTBOPEHHBIX
BEIICCTB Ha CBOWCTBA BOJIBI. DJIEKTPOXUMHUS BOJHBIX pacTBOpoB. pH 1 Oydepusie pactBopsl. Cnennduka
MOJIEKYJIAPHBIX B3aUMOJENCTBUI B BOJHBIX PACTBOpaXx.

2. CTpYKTYpbI H (PU3MKO-XMMHYECKHE CBOICTBA MOHOMEPHBIX COeIMHEHUI1, BXOAAIIMNX B COCTAB
0MO0JI0rHYeCKHX 00LEKTOB

ITpuponnsie aMuHOKHCIOTHL. CriocoObl KiaccUpUKauuy aMHHOKUCIOT. O0mue u cnenuduyeckrue
peakuun (QPyHKIMOHAJIBHBIX TPYHI aMHHOKHUCIOT. VoHW3amuss aMHHOKHUCIOT. MeToapl pas3iesieHus U
UACHTH(PHUKALMN aMHHOKHUCIIOT W MenTuaoB. HeoObluHbIe aMUHOKUCIIOTHI, HX MPOW3BOAHBIC, MENTHIBI.
[TpupoaHbie yriieBoObl U UX MPOU3BOAHBIE. MOHOCAXapHIbl M X XUMHUYECKHE CBOKCTBA. CTEpeoXuMus U
W30MepHs YTIeBOAOB. [ JIMKO3WABI, aMHUHO-, Qocdo-, cymbdocaxapuasl. Onurocaxapuibl. ANbI0- U
Kerocaxapa © HX JI€30KCHIPOM3BOJAHBIE. PeakIMOHHOCTIOCOOHOCTh  yrieBojoB. JlunmoduiabHbIe
coeMHEHMs] U uX kiaccupukanus. HaceleHHble 1 HEHACHILICHHBIE XKUPHBIE KHUCIOTH. M3omepus u
CTPYKTypa HEHACBHIIIEHHBIX JKUPHBIX KHcHoT. Heittpanbubie xupbl. Docomumuasl, cHUHTOIHIAIB,
rimkonunuasl. [lomumopdusm dochonmunuaos B BOJHBIX pacTBopax. MULEIUTBI U TUIOCOMBI. CTEpHHBI,
’KEIYHBIE KUCIOTHL. METOJIbl OUHUCTKHU U Pa3JielieHHs JIUO(DUITBHBIX COSTUHEHUH.

IlypuHoBBIE ¥ NUPUMHUIMHOBBIE oOcCHOBaHUA. Hyxneosuasl u  Hykneotunasl. llukianueckue
HYKJICOTHIbI. BUTaMUHBI, KOEPMEHTHI U IpyTrre OUOJIOTMIECKH aKTHBHBIE BEIeCTBa. AMUJL

HUKOTHHOBOW KMOJIOTHL. Jlunoesas kucnora. Pubodnasun. Junykneotunsr (NAD, FAD). buotus.
Tuamun. IlantoreHoBas kuciora, kopepmentr A (CoA). IlupuaokcuH- W OHPUAOKCATb (GochaThl.
AckopbunoBas kuciora. Perunounsl. Tokxodepon. Hadro- m yOuxunHonsl. buorenHele amHHBI
AnernxonuH. JKenezo-mopduprael u xjaopodmnr. JKemeso-cepHble KiacTepbl. MUHEpAIBHBINA COCTaB
KJIETOK U MUKPORJIEMEHTBHI.



3. CTpykTypa u cBoiicTBa OHOMOJIMMEPOB.

Beaxun. Metonp! paszneneHus u ounucTKH OenkoB. [lepBuunas cTpykTypa Oeika M METOIBI €€
ycraHoBieHus. [Ipupona nentuaHol cBs3u. YopsiaoueHHbIe (0-CIMpaib, B-CI0M) U HEYNOPSIOYEHHBIE
CTPYKTYpBI OJMIIENTHIHBIX 1IeTIell. YPOBHU CTPYKTYPHOH opraHu3aniu O0eJKoB (MepBUYHAS, BTOPUYHAS,
TpeTU4YHasi, YETBEPTHYHAs W  HAAMOJEKYJSIpHBIE CTPYKTyphl). llpupoma  MeXMOJIEKYJISIpPHBIX
B3aUMOJICHCTBUM, 00€CTIEUNBAIOIINX CTPYKTYPY OCNIKOB (MOHHBIE B3aUMOICHCTBUS, BOJOPOAHBIE CBS3H,
rupopoOHBIE B3aUMOACHCTBYS, AUCYIb(PHUIHBIC CBS3H).

OcoOeHHOCTH CTpOeHUsT MeMOpaHO-CBsI3aHHBIX O0enKkoB. CTPYKTypHBIE OeNKH (KOJIIareH, KepaTuHbI).
[MoctTpancnsunonnas Mmoaudukanus 6enxos. KonpopmanuonHasi cTaOMIBHOCTD U MOABUKHOCTD OelKa.
Henarypanus Oenkxa u mpobiema ee oOpaTuMocTH. CBS3b MEXAY NMEPBUYHON W BBICIINMH CTETICHAMU
CTPYKTypHOH opraHu3auun OenkoB. "KoHcepBupoBaHHBIE" W TOMOJIOTHYHBIE IIOCIIEIOBATEIBHOCTH
aMHHOKHUCIIOT B Oenkax. B3amMopelicTBue O€lKOB M HHM3KOMOJEKYJSIPHBIX JIMTAHIOB (MHOTJIOOWH,
remoriioouH). CpaBHHATENBbHAS OHMOXUMHUS W 3BOJrOIU OenkoB. [lonmrcaxapuabl. XUMHUYEeCKOe CTPOCHHE
Kpaxmasna, TJIMKOTeHa, UeJUIIoJI03bl, XHTHHAa. ['OoMo- u rerepomonucaxapuabl. [IpoTeornukaHsl
I'nukonumuapl. IlepBudHas, BTOpWYHAs W Ooyiee BBICOKME YPOBHU OpPTaHU3AIMH TOJHUCAXapHUIOB,
TJTUKOIIPOTEUHOB, CYJb(OMOINCaXapHI0B.

Hyxk/iemHOBbIe KUCJOTBI. A30TUCThIE OCHOBaHMUS M IMeHTO3bl, Bxonasmue B coctaB [JHK u PHK.
KommnemenTapaele mapsl HykieoTunoB. [IpaBuno Yapradda. B-ctpykrypa JJHK (aBoiinas cnmpans
Yorcona-Kpuka). /[lpyrue ymopsimodeHHBIE CTPYKTyphl HYKJICHMHOBBIX KHCIOT. JleHaTypamus u
penatypauusa IHK. Cynepcnupanuzanus JJHK. Pasnnunsie Tunel PHK. ['ucToHbI M cTpoeHHE XpOMaTHHA.
MeTOIH)I YCTAHOBJICHUA IICPBUYHBIX HOCJ’ICI[OB&TGHLHOCTCﬁ

HYKJICOTHUIOB B HYKJICMHOBBIX KHUCJIOTaX (CEKBEHUPOBAHMUE).

Buonornueckne memOpaHbl. JIMIIOCOMBI Kak MOJIEh OMOJIOTHYECKHX MeMOpaH. PH3HKO-XUMHYECKUE
CBOWCTBA JBOWHOW  QocdonunumHoii MeMmOpaHbl  (MPOHUIIAEMOCTb, TOABIKHOCTH  MOJIEKYI
dochonmumuaoB).  XuMmmyeckas ~ TE€TEPOTeHHOCTh  (OCQOIUIHUIOB  MEMOpaHBL.  XOJECTepHH.
Crnemuduynocts  QocdonmunuaHoro cocraBa OHOIOTMYECKMX MeMOpaH. [luHaMuueckass MoJelb
ononornueckux MmemOpan Cunrepa-Hukosnbcona. [lepudeprueckiie 1 MHTETrpaibHbIC

Oocnku memOpad. JIBymepHas nud@dysus OenkoB B MeMmOpaHax. ACCHUMETPHUs OHOJIOTHMUECKUX
meMmOpaH. Tonorpadust 0enKoB W JIMNHUIHBIX KOMIOHEHTOB MeMmOpaH. KaHambl, Mophl, MEpEeHOCUHKH,
peLenTopsl ¥ u30MpaTesbHask IPOHUIAEMOCTh OMOJIOTHYECKIX MEMOpaH.

®EPMEHTATUBHBIN KATAJIN3

OO6mue npeacTaBieHus 0 Katannze. OU3HIECKH CMBICIT KOHCTAHTBHI CKOPOCTH XUMHUYECKON PeaKITiu
(oHepreTrveckas IuarpaMma peakluH, IepexoJHOe COCTOSHUE, Heprust aktuBauuu). Kiaccudukanms
KaTaJIUTHYCCKUX MEXaHHU3MOB (OOLIMH M CHEIU(PUUESCKUN KUCIOTHO-OCHOBHON KaTallu3, KOBAJICHTHBIN
KaTajan3, MPOMEXYTOYHbIE CcoequHeHus). benkum - Owmonormdeckne KatammzaTopbl. CrannoHapHOE
OpuOIKEHHE MpPU PAacCMOTpeHHH (epMEHTATUBHBIX peakuuil. YpaBHenue Muxasnuca-bpurrca-
Xomnpeiina. 'padudeckne MeTo/ bl aHANIM3a PEPMEHTATUBHBIX peakiuid. OU3NUECKUI CMBICIT KOHCTAHTHI
Muxasnuca. MakcuMmanbHbIE CKOPOCTH (PEPMEHTATHBHBIX peakUuidl. AKTHBHOCTH M 4Hcia 0OOpOTOB
¢depmentoB. CrenuduyHOCTh (HEpMEHTATUBHOTO Karaiu3a. MHruOWTOpbl M akTHBAaTOphl (HEPMEHTOB.
Oobparumocth GepMmeHTaTHBHOTO Katanu3a. KodakTtopsl. PerymupyeMocts (epMEHTAaTHBHOTO KaTain3a.
U30- u ammocrepuueckoe CBSI3bIBAHUE JIMTAHIOB-PEryIATOPOB ¢ OenkoM-epmeHToM. KoonepaTuBHbie
3¢ dexThl B (hepMeHTaTUBHOM KaTtanuze. M3odepmenTtsl. MexayHapoaHas kinaccudukanusi GepMeHTOB.
Karanus u nponnmaemocts MeMOpaH. XUMHUYECKHE MEXaHU3MBbI ()epMEHTATHBHOTO KaTanu3a (CEpUHOBBIC



MpOTeasbl, MTUPUIOKCAIEBbIH KaTaau3, kapooanruapasa u Ap.). Creundudeckas jokanuzanus GEpMEHTOB
B KJIETKE.

OCHOBbBI BUOHEPT'ETUKHA

H3menenne CBOOOAHOM SHEPrHMHM W paBHOBeCHME OOpaTUMBIX peakiuid. CompspKeHHBIE pPEaKIHH.
DepMeHTHI-IMTa3bl B Ka4eCTBE YCTPOMCTB, oOecreunBaronnx comnpspkeHne. CoennHEHUs ¢ BBICOKAM
noteHnuanoM mnepeHoca rpynm. Konumenuust docdopunbHoro norenunuana. ATP - yHuBepcanbHBIN
WCTOYHWIK SHEPTUH B Onomornyeckux cucremax. [Ipyrue "6orareie saepruei” coe-auaenus (mupodocdar,
kpeatua(pochart, pochoeHonmupysart, anunTHOIGUPHI, ammwidocdarsr). Peryauposanne pochopunpHOTO
noreHnuana. KpeaTwWHkWHa3Has W aJeHWIATKWHA3Has peakouud. Hykmeo3un MoOHO-, 1U- U
TpudochaTKHHA3HBIC peakIuHu. JHepreTudeckas 3(P(HEKTUBHOCTh COINPSKCHHBIX peakiuii. TemmoBsie
3¢ dekThl OMOXUMUYECKHX TNPEBPAIICHUA U TEPMOPETYJSIHs. AKTUBHBIA TPAHCIOPT BEIIECTB 4Yepe3
ounonornueckue Memopansl. Tpancnoptasie ATPa3bl.

METABOJIN3M (IMHAMMNYECKAS BUOXUMMU )

Aytotpodus, rereporpodus. @otocuuTes. llommcaxapuasl 1 HeHTpandbHBIE KUPBHI KaK 3alacHbIe
BEIIECTBA KIETKH. AJpOOHBIM M aHa’dpoOHBIH O0OMeH BemiecTB. KoHEUHBIE MPOAYKTH METabOIM3MA.
bruoxumusa nmmesapenus. Crenu@UYHOCTh NHIIEBAPUTENBHBIX MNPOTEa3, JHMNA3 M TJIMKOTHIPOJIA3.
DHepreTuveckas v IiacTuueckas (yHKIMH OOMEHa BEIIECTB.

1. O6men yrueBomoB dDochoponus ramkoreHa. ['mapomms kpaxmana. ['eKcOkWHA3Has W TIIIO-
KOKHMHA3Has peakiuu. ['nukonus u raukoreHonus. [lpsMoe okucieHue rioko3sl. BkioyeHne rekcos u
NIEHTO3 B TJMKOJIMTHYECKUM pacmaia. MosodHoKHcIOe U crnupToBoe OpokeHue. CTeXHOMETpUYEeCKUe
ypaBHEHUs TIIMKOJM3a W rimkoreHonm3a. ObpazoBanme ATP, compspkeHHOE C pacmajgoM TITFOK030-6-
dochara 10 MONOYHOH KHUCIOTHL [JMKONMUTHYECKAss OKCHUAOPEAYKIHs. XapaKTepUCTHKA OTIACIbHBIX
(bepmenToB rivkonu3a. PerynupoBanue raukonnsa. PerysstopHsie Mexann3Mel hocdoponnsza rivkoreHa
u dochodpykroknHazHoi peakuuu. OOpaTUMOCTh TIHKOIM3a U TiokoHeoreHes. Lukn Kopu. Cuntes
rmkoreHa. CTeXHOMeTpUYEeCKHEe ypPaBHEHHUS! CHMHTE3a TJIIOKO3bl M TJIMKOT€Ha M3 MOJOYHOM KHCIIOTHI.
ConeprxaHue TIIOKO3bI, JJaKTaTa U MUPYBaTa B KPOBU KaK (PU3HOIOTHUECKUH MTOKA3aTENb.

2. O0MeH aunuaoB TpaHCIOPT TMNOQUIBHBIX BELIECTB: JKEIYI0UYHO-KUIIEYHBIH TPAKT — KPOBb —
knetkd. Jlunasel U Qocdonumnasel. BriroueHne riuieprHa B TIUKOJIMTHYECKUE PEaKIMU. AKTHBAIMS
JKUPHBIX KHCIOT. PoNb KapHUTHHA B TPAHCHOPTE KUPHBIX KHUCIOT B MHUTOXOHAPHH. OKHCIUTETBHBINA
pacma »XupHBIX KUCIOT (B-oxucienue). KoHedHble poyKThl pacnana "deTHHIX" ¥ "HEeYeTHBIX" KUPHBIX
kucnot. ObpazoBanue aneroanerata. Conepxanue

"KeTOHOBBIX" TeN (aleroanerar, amneToH, [-OKCHOyTHpar) Kak (U3UOJOTHYECKH II0Ka3aTeib.
Wcrounnku anetmn-CoA s CHHTE3a XUPHBIX KUCIOT. Cuctema cwHTE3a XKUPHBIX KUCIOT. CoA m
arunieperocsmueoenku. Cunare3 gochomumnuaos. CuHTe3 HEWTpanbHOro Xupa. CTeXHOMETpUYECKHe
YpaBHEHUS pacmaaa >KUPHBIX KUCIOT A0 aneTuia-CoA. CTeXHoMeTpUIECKHUE YPaBHEHHSI CHHTE3a KUPHBIX
KuciaoT u3 anetuia-CoA.

3. O0MeH aMMHOKHUCJIOT M IPYTUX a30THCTHIX cOeAUHeHUH BHeKIIeToOuHBIN (MTUIIeBapUTEIbHBIN)
npoTeonu3. 3aMeHUMble U He3aMEHHMble aMUHOKUCIOTHI. [lepeamunupoBanue. [exapOokcuinpoBaHue
aMUHOKHCIOT. OKHCIUTENBHOE JI€3aMUHUPOBAHUE AMHUHOKHUCIIOT. 0-KeTOKHUCIOTHI - MPOIYKTHl pacmaja
aMUHOKHCIOT. JIeTOKCHKAIs aMMHuaka. AMMOHHOTENUS, YpeoTenusd u ypukoTenus. CHHTE3 MOYEBHHBI B
KadecTBE KOHEUHOT'O MPOAYKTa 0OMEHa a30THCTHIX

coenuHeHnH. CTeXxnoMeTprueckne ypaBHeHHsS 0Opa3oBaHHA MO4YeBUHBL. KOHEYHBIE TPOAYKTHI U
CXEMBl paclaja IYyPUHOBBIX M NHPUMUIMHOBBIX OCHOBaHMH. [JlyraMHH Kak TpaHcmopTHas ¢opma
ammuaka. KpeatnH u kpeatwHuH. BHyTpukierounsii mporteonns. OOIIHe MpencTaBIeHUS O CHHTE3e



3aMEHHUMBIX AMHHOKHCIOT. AKTHBaImusg aMHHOKHACIOT © cuHTe3 amuHoauwi-t-PHK. OO6mme
MIPEICTABIICHAS O CHHTE3¢e Oellka puOOCOMaMHU.

4. Pacnax amM-, TPUMKapOOHOBBIX KHCJIOT OKHCIHTENbHOE IeKapOOKCHIMPOBAaHUE MHPYBaTa.
Aunermin-CoA yHUBEpCalbHBIA WHTEPMEAMAT paciiaja >KUPOB, YIIACBOOB U OeikoB. [lyTu oOpazoBaHus
IIaBEJICBO-YKCYCHOUM KHCIOTHL. Llukn nu-, TpukapOoHOoBEIX KUcioT (1ukn Kpedca). CrexumomeTpuieckoe
ypaBHeHue pacniaga mupysara 10 CO2. DHeprerudeckas v riactuaeckas GyHkwm nukia Kpebdea.

5. TepmunaabHoe okuciaeHue KohepMeHTHI - MPOIYKTH OKUCIUTENBHBIX peakiuii (NAD+ /NAD
H; NADP+/NADP H; youxunaon/youxunoi). OKcHaa3sl 1 MEXaHU3MBI aKTHBAIIH KACIOPOaa. DIEKTPOH-
TpaHc(epas3Hble peaKUH U MOHSATHE O JBIXaTeNbHBIX HemsiX. CTPyKTypa MUTOXOHIPHN U JIOKaJTU3aIHs
KOMIIOHEHTOB JBIXaTENbHOHN IENH MIIEKOMUTAIOMUX. [lepeHoc BOCCTaHOBUTEIHHBIX SKBUBAIICHTOB Yepe3
MeMOpaHy MHUTOXOHApHHA. TpaHcruaporeHaszHass peakius. KOMIIOHEHTBI JbIXaTENFHOW — LEMH.
JpixatensHast IeTb - MpeoOpa3oBaTellb SHEPTUH (TEOPHS AIEKTPOXUMHUIEcKOro conpsbkeHus [1. Murtyena).
O6patumas H+-ATPaza- rtnaBHoe VYctpoiictBo mnsi cuHTe3a ATP B a’poOHBIX — KJeTKax.
Crexuomerpuieckue ypaBHeHus okucienus NAD H wu yOuxunona xucimopogoMm. DddeKTuBHOCTH
COTIPSDKEHHUS OKUCIHUTENBHOTO (ochopmmupoBanusi. MexaHW3Mbl TepMoreHesa. JlpIxaTenbHbIE IIenn
MukpocoM. Llutoxpom P-450 u okucnurTenbHas AeCTPYKIUS KCEHOOUOTHKOB,

PEI'YJIMPOBAHUE U UTHTEI'PAIIUA METABOJIN3MA

Knrouessie mapel MmetadbonutoB (NAD(P)+/NAD(P) H; ATP/AOP; Aumn-CoA/CoA; nakTat/mupyBar;
p-okcuOyTHpart/aneToaneTar) © (QakTOpbl, BIUSAIONIME HAa WX KOHIEHTpanmuu. JluBepreHmus
KaTabOIMYECKUX M aHAOOIMYECKUX 1ieTieii MeTa0onu3Ma. THITbl peryInpoBaHust aKTUBHOCTH (PEPMEHTOB U
nepeHoCUYrKOB. CTEeXHOMETPHUECKOE PEryIupoBaHUe (aulo- M HM30CTEPHUECKHE HHTHOUTOPBI U
aKTUBATOpPHl (epMEeHTOB). PerynmpoBaHue akKTUBHOCTH (EPMEHTOB WX KOBAJICHTHOH MOIU(HKANNEH:
dochopunuposanue, amumuposanue, ADP-pubosunuposanue. [IporenHkuHassl U nporenHpocdarasbl.
Kackaasplii npuHOMN peryiaupoBaHusi GepMeHTOB. ['OpMOHBI B KauyecTBEe MEPBUYHBIX YIPABIISIOLIMX
curHasioB Mmerabonusma. Penentopsl ropmoHoB u (G-Oenku. MexaHHM3MBI W PE3yNbTaThl JICHCTBUS
WHCYJIMHA, a/JpEHaJMHA, IJIIOKaroHa. BTOpHYHBIE NOCPEAHUMKM INEpeladyd CHUTHAJIOB: IHKIMYECKUE
Hykneotuasl, uoHbl Cat2, ¢ochartunminHosuTon. BryTtpuknerounslii mnporeonus. TkaneBas
cnenu(uIHOCTh MeTaboIM3Ma.
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HEPEYEHbB BOITPOCOB I ITOATI'OTOBKH
K KAHAUJATCKOMY 9K3AMEHY 110 BUOXUMHUHU

Teoperuueckass OCHOBa W MpPUKIAAHOE 3HaUYCHHE OMOJOTMYECKOH XMMHWHU Ui CIIEIHAIHCTOB
pazmuuHoro npoduiaa. OCHOBHBIC pa3leibl W HaIpaBiICHUS B OHOXUMHUHW: OHOOpPTaHHYECKAs
XMMHUS, CTaTHYEeCKasl, AMHAMU4YecKas U (yHKLHMOHANbHas OMOXUMUS, MOJIEKYJIIpHAsl OUOJIOTHs,
KIMHUYECKas OMOXUMHS U KIIMHUKO-Ta00paTOpHas TUarHOCTHKA.

OOMeH BelIecTB U SHEPTHH, HepapXuiecKasi CTPYKTYpHasl OpraHu3alus i CAMOBOCIIPOHU3BEICHHE
KaK Ba)KHEHUIIIHNE MPU3HAKHY KHBOW MaTepuH. Kataboamu3M 1 aHaOOTH3M.

VYpoBHH opraHu3anuu OEIKOBOW MOJIEKYNbl. B3anMoCBs3b CTPYKTYpHI M (PYHKIIHH.
Knacudukanus n cBoiicTBa MeNTHIOTEHHBIX AMUHOKHUCIIOT.

@®epmentsl. Kiaccubukammss u  HomeHknatypa ¢(epmentoB. CpoiictBa  (epMEHTOB.
CrienmpuIHOCTS eHCTBHS (ePMEHTOB. 3aBHCHMOCTh CKOPOCTH (DepMEHTATUBHBIX PEAKIIMHA OT
Temneparypsl, pH, KoHIIeHTpayu pepMenTa u cyocTpara.

Kunernka ¢epMeHTaTUBHBIX peakiuii. Y paBHenue Muxaemnuca - MeHTeH.

Bunsl unHrubupoBanHusi (EepMEHTOB: KOHKYPEHTHOE, HEKOHKYPEHTHOE, OECKOHKYpPEHTHOE,
cyOcTpaTHOe M ajtoctepuueckoe. [lyTu perynsiun akTHBHOCTH (DEPMEHTOB: aJUIOCTEPUYECKUE
WHTUOMTOPHl M AaKTUBATOPBI, KATAIUTHUYECKHUH W PETYISATOPHBIA LEHTPBI; YETBEpTHUHAS
CTPYKTypa a/UIOCTEpUYECKUX (EPMEHTOB U KOOIEpaTHBHbIE H3MEHEHUs KOoH(popMmanmu
nporomepos (pepmenta; ¢hochopunupoBanue-aedochopuupoBaHme.

VYTieBoabl: OCHOBHBIE TIOJIOKEHHSL, 3aKoHaMepHOCTH. CTepeo U ONTUYECKUE W30MEPHI YTIIEBOIOB,
IUKITUIeCKue (hOPMEL.

Monocaxapuabl, OIUrocaxapuibl. XMMUYECKHUE CBOMCTBA.

[Monmcaxapusl, reTeponoancaxapuibl.

JIumuapr: knacudukanys. JXupHele KHCIOTHI, )KUPHI (AT ITUICPOIBY/ AT I ICPUIbL)
OcHoBHBIE  dochomumuapl W TIUKONWMUABI TKaHEH denoBeka: TIUIepodOoCceOTUIH b
(pocharnannxonunsl, GochaTuaUIITAHOIAMUHBL, PochaTHIUICEPUHBI), chUHTO(OCHOTUTUIBL,
rnunepodochommnuasl, raukochuHTOMHIUALL. [IpeacraBienne o OuocuHTE3e U KaTabOJIH3Me
3THX coenuHeHni. @yHKIMK (HochHOTUIUIOB U MINKOIUIIHIOB.

[Ipocthie numuabl (HEOMBUISIEMBIE), TEPIIEHBI, CTEPOUIBI.

JIumoniporenHsl. JInnuel kKak ampudUITb: MUTIETTBI 1 OHCTION.

Crpoenue KineTo4HbIX MeMOpaH. COBpEMEHHBIE NPEACTaBICHHS O CTPYKTYpe M (YHKIHH.
Jlunuapr MeMOpaH: MpeaCcTaBUTENH, MONM(PYHKIMOHAIBHOCTh, POJb B obecneuyeHun (Gu3HKo-
XAUMUYECKUX XapaKTEPUCTHUK (TEKY4eCTh, ACHMMETPUIHOCTh, (PUKCcaIUs OSIIKOBOTO MaTepUaa).
Benku memOpan. [TonsTre 0 nepudepruyeckux U HHTErpalbHbIX OeikaxX. belku-Hacochl, OeIKu-
KaHaubl. | TMKONpOTENHbI, peuenTopHas (QyHKUIus.

Burtamunbl. Kimaccudukanus, HOMEHKIaTypa BUTaMHUHOB. [IOHSTHE O THUIO- ¥ aBUTaAMHUHO3aX.
DK30TeHHBIE W DHJOTCHHBIE MPUYMHBI THIIOBUTAMHHO30B. [ HWIIEPBUTAMHHO3bI, TPUYHUHBI
pa3Butus. KodakropHas GyHKINS BOZOPACTBOPUMBIX BUTAMHHOB.

XupopacTBopumble BUTaMHUHBI A (PETHHOJ, BUTaMHUH pocTa), D (aHTHpaxuTHYecKuii BUTAMUH,
kanbitudepon), E (Toxodepos, BUTaMUH IUIOJOBHUTOCTH M pasMHOXeHHs), K (BUTaMuH
CBETpBIBAHUS).

BopopactBopumble BuTamuHBl  Bi  (TMamun, anTu-Oepu-Oepu), B: (pubodnasun), Bs
(TaHTOTEHOBAs KMCIIOTAa U KOPEPMEHTHI alleTHIIMpoBanus ), Bs (HualMH, HUKOTHHAMH], BATAMHH
PP), Bg (mupumoKcuH, MUPUIOKCAIb, THPHIOKCAMuH), B1y (kobanamunsl,), C (ackopOuHOBas
KHCJIOTa), BUTaMUH P, pyTHH.

Perynsuust oomena BemectB. Knacudukanust ropmoHoB. OCHOBHBIE MEXaHH3MBI PETYJISIMN
TYMOPalIbHOM peryisiiiii. AJCHWIATIWKIA3HBIA TyTh. [[MKIMUYEeCKUe HYKICOTHIbI, HOHBI
KaJIbIIus,

dochaTuANIMHOZUTONBHBIN UK, POJIb MOCPETHUKOB MEX/Ty TOPMOHAMH U BHYTPHKJIETOYHBIMU
MIPOIIECCAMH.

I'opMoHEI runoTanaMyca 1 rurnodusa, BIMsHIE Ha 0OMEH BEIIECTB U MEXaHU3MBbI JICHCTBUSL.
I'opmons! muToBHAHOI *kene3bl. TupokcuH. Ctpoenue, OnocunTes. MizmeHeHus: oOMeHa BEIECTB
[IpU TUIEPTHPEO3€ U runorupeose. I'opMoH pocrta, crpoeHue U ¢yHKUuH. TponHbIE TOPMOHBI
runodusa.
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I'opMOHBI KOpPBI U MO3rOBOM YacTH HAJIIOYEYHUKOB, BIMSHUE HA OOMEH BEILIECTB U MEXaHU3MbI
JOECHCTBHSL.

[TonoBbIe TOPMOHBI: CTPOEHHE, BIMSIHAE HA 0OMEH BEIIeCTB U (PYHKIMHU IOJIOBBIX JKeJie3, MAaTKU ’
MOJIOYHBIX JKEJIE3.

I"'opMOHBI XKeyJOYHO-KUIIEYHOT 0 TpaKTa. IHCYIMH: CTpoeHHe, CUHTE3, IJIaBHAsl POJIb MHCYJINHA
B IpoIiecce 0OMeHa yTIIeBOAOB, INMTUAOB, OEIKOB.

[IpocrarnanmuHel ¥ WX POJIb B perysiiud MeTa0oiam3mMa M (PU3MONOTHYECKHX (YHKLIUH.
Kununosas cuctema u ee pyHkuuu.

OcHoBbl 6nosHepreTuku. IIpeBpaiienns sHepruu B xuBbIX cucteMax. [lonsatue o Guonoruaeckom
OKHCJICHUU. DHICPTOHUYECKHUE M SK3EPrOHWYECKHE peakluu B KMBOH kierke. OOmias cxema
yHU(QUKALMH YHEPTETHYECKOTO MaTepHraja B OpraHu3Me.

CrtpoeHre MUTOXOHIPUH U CTPYKTypHAasi OpraHu3anys Leny epeHoca 3JIEKTPOHOB U IPOTOHOB.
WzbuparenpHas NpoOHUIIAEMOCTh MUTOXOHAPHAIbHON MeMOpansl aiist cyoctpaToB, ALD u ATO.
CTpyKTypHas OpraHu3anys LenH epeHoca 3JeKTPOHOB U MPOTOHOB. KodepMeHTHI, IUTOXPOMBEI,
JKele30-cepa cojiepKalire LEeHTPbl W Oenku ((dheppemoKCHHBI), YOMXHWHOHBI, ITUTOXPOMEI,
LUTOXPOMHBIE KOMIUIEKCHI.

Makpoapruueckue coeauHeHHus. POpMBI aKKyMYJSILUM 3HEPrur. MeMOpaHHBIH MOTEHIHAI.
HernapupoBanue cyOCTpaToB M OKHCJICHHE Bomopoaa (oOpa3oBaHWE BOJBI) KaK HCTOYHHK
sHeprum ansi cuHTe3a AT®. JlernaporeHassl M TEpBHYHBIE aKIeNTOpbl Bojopoxa - HAJl u
¢dnasornporenns; HAJ[H-neruaporenasa. TepMuHaIbHOE OKUCIICHUE, YOMXUHOH, ITUTOXPOMBEI,
LUTOXPOMOKCH/Ia3a.

OxucnurensHoe  (ocdopunupoBanue, kKodpdumment P/O. PasHOCTP  OKHCIHTENBHO-
BOCCTAaHOBUTENBHBIX IOTEHIIMAJIOB KHUCIOpPOJa KaK MCTOYHUK OHHEPrMH OKHCIUTEIBHOTO
¢dochopunmpoBanus. Perymsumsi memu mepeHoca BIIEKTPOHOB  (IBIXAaTENbHBIA KOHTPOII).
Pazo0mienne TKaHEBOTrO ObIXaHUSI U OKUCIUTEIHHOTO (hOCHOPUINPOBAHUS; TEPMOPETYIATOPHAS
(YHKLUS TKAHEBOTO AbIXaHHMS.

OKucnuTeNnbHOE JeKapOOKCHIUPOBAHUE THPOBHHOTPATHON KHCIOTHI: TOCIEI0BATEIBHOCTD
peaxuuii, CTpoeHle MUPyBaTAECTUAPOTeHa3HOIO KOMILIEKCa.

[{ukn TMMOHHOM KHMCJIOTBI: TIOCJIEA0BATEIbHOCTh PEAKIUM U XapakTepucTika GpepmenToB. CBs3b
MEXIy OOmMMH MyTAMH KaTaOoidu3Ma H IEeNbl0 IepeHoca OJJIEKTPOHOB M IMPOTOHOB.
ANNocTepuuecKiue MeXaHU3MbI PETYJISIIUU UTpaTHOTO nukia. OOpa3oBaHue YTrIIEKUCIOTo Trasa
MIPYU TKAHEBOM JbIXaHUH.

OOmeH u QyHKIMM yriaeBonoB. OCHOBHBIE YIJIEBOABI JKMBOTHBIX, MX COAEP)KaHHE B TKaHSIX,
ouonoruyeckas poib. [lepeBaprBanne yriaeBoaoB.

I'moko3a kak BakHEHIINI MeTabOJIUT YIIeBOAHOr0 0OMeHa: o0Iasi cxeMa HCTOYHHUKOB U ITyTer
pacxo0BaHMsI IMIIOKO3bI B opranu3me. PochopruiinpoBaHue IIIIOK03bl, TIFOKOKHHA3BL.

OobwmeH rimkoreHa. Pacnan rimkoreHa (TTHKOTeHONU3). [F0OKO3a KPOBH W PETYISIHS YPOBHS
TJIFOKO3B1. HacnencTBeHHbIe HapyeHruss 00OMeHa TIHMKOTeHa.

Karta®onu3m riroko3bl. A3poOHBIi pacnal — OCHOBHOM MyTh KaTabOIM3Ma IIII0KO3bI Y YellOBeKa
U IPYTHUX a3pOOHBIX OPTaHU3MOB.

[MocnenoBarensHOCTh peaknuii g0 oOpa3oBaHUsl mupyBata (adpoOHBIA TJIHMKONK3) Kak
cneunpUUecKuil UId TIIIOKO3Bl MyTh KaTabonu3ma. PacmpocTpaHeHue W (hu3HOIOrHUYECKOE
3Ha4YeHHue adpoOHOr0 pacmaja IItoKo3bl. Mcrnons30Banue rIIOKO3bI J1s1 CHHTE3a KUPOB B TICUYSHU
U B XKUPOBOM TKaHHU.

AHa3poOHBII pacnaj TIIOK03bl (aHAIPOOHBIM TTMKONMM3). [ IMKoNUTHYECKas OKCUAOPEAYKIIMS,
NUpyBaT KakK akLIeNnTop BoJopoia; cyOctpatHoe QocdopunupoBanue. Pacnpenenenue wu
(m3nonornyeckoe 3HaYCHNE aHAIPOOHOTO pacIaja rIFOKO3BI.

BruocunTes roKo36I (TIIOKOHEOTeHE3) U3 MOJIOYHOW KHUCIOTHI. AJIIIOCTEPUYECKHE MEXaHU3MBI
perysmy a3poOHOro U aHa’pOOHOTO IMyTel pacmaja IIOKO3bl U INTIOKOHEOreHesa.
[pencrasienue o nmeHTO30OCHaTHOM IMYTH MPEBPAICHNHN TIIIOKO3bl. OKUCINUTENBHBIE PEAKITUH
(mo craguu pudyno3o-5-pocdara). CyMmapHble pe3yiabTaThl IEHTO30(h0oc(HATHOrO IMyTH.
O6pazosanne HAJI®-H u nenros. Pacnpocrpanenue 1 Gusnonornueckoe 3HaYCHNUE.

CBoiicTBa 1 pacIipOCTpaHEHHE TITUKOTeHa KaK pe3epBHOTO Mojrcaxapuaa. bBHocuHTe3 riauKoreHa.
Mobunuzanusa riaukoreHa. dusnonorumyeckoe 3HAYCHHWE PE3EPBHPOBAHUS M MOOMIM3ALMH
[JIUKOT€HA.

Ponp uHCynMHA, IJIIOKaroHa, agpeHaluHa, aJeHWIATIHUKIA3HOW CHCTEMbl M INIPOTEHHKUHA3 B
YTJIEBOIHOM OOMEHE.
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OOMeH U (QYHKIMU JIMNUAO0B. BaxkHeWiue aunuasl dejioBeka. PesepBHble MUMuAbl (KHPBI) H
JATIAIBI MeMOpaH (CII0KHBIC JTUTTHIBI).

[Iumessle xupbl M UX NepeBapuBaHue. BcackiBaHue MpOAyKTOB mepeBapuBaHusa. Hapymenus
MepeBapuBaHusl U BcachlBaHMA. PecHHTE3 TpHALMITIMIEPUHOB B CTEHKE KHIIEYHUKA.
O0pa3oBaHNe XHIIOMHUKPOHOB M TPAHCIIOPT KHPOB.

BrocunTe3 KHUPOB U3 YIICBOAOB B [ICUEHH, YIAKOBKA B JIUIIOIPOTEUHbBI OY€Hb HU3KOW INIOTHOCTH
U TPaHCIOPT.

CocrtaB W CTpOEGHHE TPAHCHOPTHBIX JIMIONPOTEHHOB KpPOBH. JIMIONPOTEHMHBI KPOBH Kak
TpaHCHOPTHAs (popMa BBICIINX >KUPHBIX KUCIIOT.

Hcnonp3oBanue KUpPOB, BKIIOYEHHBIX B TPAHCIIOPTHBIE JUIIONPOTEHHBI; JIUMONPOTEHHIINIIA3A.
l'unepaunonporenHeMusl: aqMMeHTapHass Mpu auabeTe, HEBpO3aX, YMOTPEONEHHH ajKOTOJSL.
BpoxneHHas runepiaunonpoTenHeMHUs.

PesepBupoBanne W MoOOWIM3aLUMsl SKAPOB B JKUPOBOM TKAaHW; PEryJsilus MOOWIH3alUH
aJpEHAIIMHOM: KacKaJHbIi MEXaHHW3M aKTHUBalMM JWMnaszbl. TpaHCHOPT JKUPHBIX KHUCIIOT
aIb0yMUHOM KpoBH. PU3HOIOTHYECKas POJIb PE3EPBUPOBAHUS U MOOMIIM3ALIUHY KUPOB B )KUPOBOMH
TKaHu. Hapymenue 3Tux npoueccoB Ipu 0XXKUPEHUH.

OOmeH XHUpHBIX KUCHOT. B-OKucCIeHHE KakK CHelIM(UYECKUH Ul SKUPHBIX KHCIOT IYTh
KaTabonu3Ma; BHyTPUMUTOXOHIpHAJIbHAS JIOKaIU3anus GepMEHTOB OKHCIICHUS JKUPHBIX KHCIIOT.
dusnonornueckoe 3HaueHNE KaTaboIM3Ma KUPHBIX KUCIIOT.

buocunTte3 XKupHbIX KUCIOT. IladbMUTHHOBAasE KHUCIOTAa KaK OCHOBHOH MPOIYKT JEHUCTBUS
CHHTETa3bl KUPHBIX KUCHOT. [IpencraBnenne o myTax oOpa3oBaHMS KUPHBIX KHUCIOT C Ooiee
JUIMHHOW YTJIEPOAHON WENbI0 M HEHACHIIEHHBIX JKUPHBIX KHUCIOT. JIMHONeBas Kuciora -
HEe3aMEHUMBIY TTUIIEBOH (pakTop.

BruocuHTe3 M KCHoib30BaHHE AalETOYKCYCHOM KHUCIOTHI, (DU3HMOJIOrMYEecKOe 3HAUYEHHE 3TOrO
mpolecca.

O6wMmeH crepon10B. X0JIeCTEpUH KaK MPEIIIECTBCHHUK psifa Apyrux crepounoB. [Ipencrapnenne
0 OwmocuHTe3e XxonecTeprHa. BoccTaHOBIEHHWE OKCUMETHNTIyTapmi-KoA B MeBaIOHOBYIO
KHCHOTY. Peryssimus cunTe3a okcuMeTHIrTyTapiii-KoA-pe1yKkTasbl X0JeCTEpUHOM.

Bxurouenue xosjecTeprHa B MEYEHH B JIMIIONPOTEMHBI OUYE€Hb HHU3KOW IUIOTHOCTH M TPAHCIOPT
KPOBBIO; NPEBPAILEHHs JIMIONPOTENHOB OY€Hb HHU3KOW IJIOTHOCTH B JIMIONPOTEHUHBI HU3KOU
IUIOTHOCTH; JINLIONPOTENHBI BBICOKOH IIIOTHOCTH.

[IpeBparenne xonecTeprHa B )KeTYHbIE KUCIOTHI. BhIBeneHNE KEeTYHBIX KUCIOT U XOJIeCTEpUHA
13 opranusMa. I nnepxosiectepuHeMus 1 ee IPUYUHLL. [ nrepxonecrepuHeMus Kak pakTop pucka,
Ipyrue (hakTopbl pUCKa aTepOCKIIepo3a.

O0men u ¢yHkiuu amuHOKHCIOT. OOIIas cxeMa MCTOYHUKOB M MyTEH pacxXoI0BaHMs
aMUHOKHCIIOT B TKaHsX. J[MHAMIUecKoe cocTosiHue 0enkoB B opranusme. Karencuses.

[Tumessie OesKKM Kak HCTOYHUK aMUHOKUCIOT. [lepeBapuBanue 6enkoB. [IpoTennassl - nencus,
TPHIICUH, XUMOTPHUIICHH; MPO(EPMEHTHI IPOTENHA3 U MEXaHU3MBI HX MTPEeBpalieHus B QEpPMEHTEI,
cyOcTpartHas crieliuUIHOCTh MPOTeNHA3 (M30UPaTENFHOCTD THPOJIN3a MENTHTHBIX CBSI3EH).
Ok3omentuaasbl:  KapOOKCHUIENTHIA3bl, aMHHONENTHIA3bl, JUIENTHAa3bl. BcacbiBaHue
aMHMHOKHCIIOT. bruoxumuueckre MexXaHW3Mbl PETYJSIIMN MHIIEBAPEHUS: TOPMOHBI JKEITyI04HO-
KHIIEYHOTO TPAKTa.

BakTepuanbHoOe paciiernyieHrne aMHHOKHUCIIOT B KullleuHHKe. KoHeuHbIe MPOTyKThI, MEXaHU3M HX
00e3BpeKIBAHMS.

TpancamuHupoBanue: amuHOTpaHc(epasbl, KodepMeHTHas  QyHKOUs  BUTaMHUHA  Be.
Crnenuduanocts amMuHOTpaHCheEpa3. AMHHOKHCIOTHI, YYacCTBYIOIIME B TPAHCAMHUHHUPOBAHHU:
oco0ast poJib TIIyTaMUHOBOM KUCIIOTHL. bruonornueckoe 3HaueHne peakunii TpaHCAMHUHUPOBAHHS.
JuarHoctuyeckasi IEHHOCTh ONpEIeIeHUs] aKTUBHOCTH aMHHOTpaHc(epas.

OxucnurensHOE €3aMHUHAPOBAHNE aMHHOKHCIOT. Hempsimoe ne3aMruHMpOBaHNE aMHUHOKHCIIOT,
IyTaMaTAernaporeHasa. bruojoruueckoe 3HaueHUE 1€3aMUHUPOBAHHUS aMUHOKHCIIOT.
Koneunsle mponykTsl a3oTrcToro ooMeHa. OCHOBHbIE HCTOYHHKHM aMMHaka B opranusme. Ilytu
00e3BpeXMBaHUS aMMHaKa: CHHTE3 MOYEBHMHBI, 00pa3oBaHHE aMHIOB, pPEaMHHHUPOBAHUE,
o0Opa3oBaHHe aMMOHHMWHBIX cosiedl. [ TyTaMuH Kak JOHOp aMUJHOM TPYMITbI IPU CHHTE3e psia
coeauHeHnd. [yramuHasza mouek; oOpa3oBaHME M BBIBEJCHHE COJIEH aMMOHHS. AKTHBaLUs
[NIyTaMHHA3bI [I0YEK MPH alu03e. buocuHTe3 MOYEBUHBI.



64.

JlexkapOOKCUIIMPOBaHUE aMWUHOKHUCIIOT. bBHOTeHHBIE aMHHBI: THCTaMWH, CEPOTOHHH, Y-
aMUHOMACJISTHAas KUCIIOTa, KaTeXolaMHHEL. [IporcxoxaeHue, GyHKINK, OKUCICHUE OMOTCHHBIX
aMUHOB (aMHUHOKCH/Ia3HI).

65. Crtpoenue remornobuna u muoriobuna. CporicTtBa remorioonna. Cunre3 rema. I[lopdupusesl.
Pacnan rema u metabonusm.

66. CuHTe3 reMOrIoOMHa TPU Pa3BUTHH 3PUTPOIMTOB. 3HAUCHHE M3yueHHS TUPPEPSHIUPOBKU U
OHTOT'€HE3a 7S] MEAULIHBI.

67. OOMeH MypHHOBBIX M MUPUMHUAWHOBBIX HYKJICOTHAOB. CHHTE3, pEryJslus U pacriaj MypHHOB U
MUPUMHUITHOB.

68. Pernukanus u ee OCHOBHBIC CTaINH, (DEPMEHTHI PETUINKALHN.

69. Pemapanusi, BUipl 1 epMEHTHI PerapariH.

70. Bbuocunrez PHK (tpanckpunuus): buocunres pub0COMHBIX, TpaHCHOPTHBIX 1 MaTpuuHbix PHK.
[TonsiTHE 0 MO3aMYHOI CTPYKTyp€ T€HOB, NEPBUYHOM TPAHCKPHUIITE, MOCTTPAHCKPUIILIMOHHOMN
noctpoiike PHK, anpTepHaTHBHOM CIUIaiicUHre.

71. PHK 3aBucumeie JIHK nomumepaser, PHK 3aBucumbie PHK monumepassr.

72. buocunres OenxoB. IlepeBox (TpaHCIsIIMs) YETHIPEX3HAYHOW HYKJICOTHIHOH  3aluch
uHbOpMaMM B JBAALATH3HAYHYI0  AMHUHOKHCIOTHYIO  3alMCh;  OMOJIOTHUECKHU
(aMUHOKHCIIOTHBIN, HYKJICOTUAHBIN) KoJ. [nuHa KoloHa (KOZOHOBOE YHCiIo). CMBICT KOJIOHOB.
OtcyTcTBHE KOMIUIEMEHTAPHOCTH MEXIY HYKICOTHIAMH M aMUHOKHCIOTAMH: THIIOTE3a
agantopa; TpaHcnoptHas PHK kak apmanrop; B3aumoneiicteue TPHK um mMPHK. buocuntes
amuHoarm-TPHK: cy6crparras cnenuduanocts amuaoanmi-TPHK-cuaTeTas. M3oaknentopasie
TPHK.

73. PexoMOuWHAaNWs TeHa ¥ KIIOHUPOBAHHE

74. TlocTTpaHCHSIIMOHHBIE M3MEHEHHUS OEIKOB: OOpa3oBaHME OJUTOMEPHBIX OENKOB, YaCTUYHEIN
MPOTEO0JIN3, BKIIOYCHNE HEOCITKOBBIX KOMIIOHEHTOB, MOTU(UKAIINS aMHHOKHCIIOT.

75. Perynsums 6uocunte3a 6enkoB. [loHsTHE 00 ONEpOHE U PEryJSALUN HA YPOBHE TPAHCKPHUTIIIHH.
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