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IIporpaMma BCTYNHTEIbHOIO HCIBITAHUS B ACHHPAHTYPY
IpyIlila Hay4YHBIX cIelHanpHocTel 1.5, bruonornyeckue Hayku
' Hay4yHas CIeIHaILHOCTS 1.5.4. Buoxumus

1. CraTu4deckasi GHOXHMHSA

IIpenmMer u 3amayd  Ouonorumdeckod xumuu. OOMEH BelIecTB W DHEPTHH,
Hepapxudeckas CTpyKTypHasi OpraHU3al[Ksi U CAMOBOCIIPOU3BEICHHE KaK BaKHEHIIIHE
MpU3HAKK JKUBOH Marepuu. MouleKyJsipHas JIOTHKAa XXHBOTO. IeTepoTpodHble H
ayTOTpo(dHBIE OpPraHM3MEBI: pa3MU4Us 10 NHTAHHIO W HCTOYHHKAM JHEPIHH;
Katabonu3M u aHabomu3M. MHOTOMOIIEKYIIPHEIE CHCTEMBI (MeTaboIHYecKHe IIEIH,
MeMOpaHHBIE TIPOLIECCHI, CHUCTEMBI CHHTE3a OHOIMOIMMEPOB, MOJIEKYJIAPHEIE
peryIsSTOpHBIE CHCTEMBI) KaK OCHOBHBEIE OOBEKTHl OHOXUMHUYECKOIrO HCCIIENOBAHMUS.
Teoperudeckass ocHOBa W TPUKIATHOE 3HAUEHHE OWOIOTMYECKOH XUMHH IS
CHEIMAIMCTOB pa3nudaHoro mnpodunsi. OcHOBHBIE pa3fensl W HalpaBlIeHHS B
OnoxuMHUH:  OHOOpraHWuecKkas  XHUMHS,  CTaTHYecKas, JAWHAMHWYecKas H
GbyHKITMOHATEHAS OHOXWMUS, MOJEKYISIpHas OWOJIOTHS, KIWHUYeCKas OMOXUMHSI U
KIIMHUKO-JTab0paTopHas JUArHOCTHKA.

1.1.Ctpoennie ¥ QYHKIIMH OEIKOB.

®opMUpOBaHUE TIPEICTaBICHUA 0 OeIKax Kak 0 BaKHEHIIeM KJIacCe COSUHEHHM s
opraHusMa. beiku npocTeie U CIOXKHEIE. Y POBHU OpraHHU3ally OeNKOBON MONEKYIIHL.
B3anMOoCBA3b CTPYKTYPBI U (DYHKITUH.

Buonorudeckue Gyaknuu OenkoB. Ponbs GenkoB B Ipoleccax MEXKJIETOYHOro U
MEXMOJIEKYISIPHOTO y3HaBaHUSI. Benku-hepMeHTHl, OeNKH-peLeTITOPEI,
TPaHCIOPTHBIE OeJKH, aHTHTeNa, OelKOBBIE TOPMOHBI, COKpaTHTENbHbBIE OENKH.
Muoroo6pasne CTpyKTypHO U (GYHKIIHOHAJIBFHO pa3iudHbIX OenkoB. buonorudecku
akTuBHBIe mentuabl. CrpykTypHble OGenku. CamocOopka MHOTOMOJIEKYISPHBIX
OEIKOBBEIX CTPYKTYp: NONMH(EPMEHTHBIX KOMILIEKCOB, KJIETOYHBIX OpraHell,
BUPYCHBIX YACTHI[, KOJUJIar€HOBBIX BOJIOKOH. MeTomsl 0enkoBOH  XHMUH.
KonwuecTBeHHOE ompeaesicHne OenkoB. MeTonbl pas3/eieHUus U OYUCTKH OesKOB.
@paknuonupoBanue, abuHHasg, abcopOIMOHHAs, HOHOOOMEHHAs XpoMmarorpadus,
renb-(GUIBTpalusa, dJIeKTpodope3, HMMYHOIIEKTpOopope3,  HU303JEKTPUIECKOE



(GoKycHpoBaHHe, HMMYHO-OJIOTTHHT. MeTomsl UAeHTU(DUKALMA T'OMOTEHHOCTH
OEIKOB.

1.2. DepMEHTEL.

HcTtopus OTKpeITHS W M3ydeHUsA ¢GepMeHTOB. OCOOCHHOCTH (PEPMEHTATHBHOIO
karanusa. Knaccudukamus ¥ HOMeHKIaTypa (epmeHnToB. CBoiicTBa (epMeHTOB.
Crierupu9IHOCTS AeHCTBUS. 3aBHCUMOCTH CKOPOCTH (PEpMEHTAaTUBHBIX peakIuid OT
temmneparypel, pH, xonueHTtpanuu ¢epmenta u cyberpata. Ilomatme o

npodepMenTax u u3odepMeHTax. EMUHHUIBI U3MepeHHs aKTMBHOCTH M KOIHYEeCcTBa
¢depmerToB. KodakTtopsr (epMeHTOB: HOHBI METAIOB U KO(PEPMEHTHI.
KodepMmenTabie (QyHKIUM BUTAaMUHOB. MHruOHTOpEl (QepMeHTOB: 00paTHMbIE U
HeoOpatuMble. Bumgsl  MHrMOMpPOBaHMSA:  KOHKYPEHTHOE, HEKOHKYPEHTHOE,
OeCKOHKYpeHTHOe, cyOcTpaTHOe H ajlocTepHyecKkoe. JIekapCcTBeHHEIE IIpenaparsl -
UHTUOUTOpPEl  (epmenToB.  [lyTm  peryisuMd  aKTHBHOCTH  (DEPMEHTOB:
AJJIOCTEPHUECKHE WHTMOUTOPEI M aKTUBATOPBI, KAaTaJUTUYECKUH M PErylsTOPHBIN
[EHTPEI; YeTBEPTHYHAS CTPYKTYpa ajNIOCTEPHUECKUX (DEpMEHTOB M KOOIIEPAaTHBHbIE
W3MEHEHMs  KOH(OpMAIMd  TPOTOMEpPOB  (epMeHTa;  (GochopHIupOBaHHE-
nedochopUnpoBaHHE.

[TonmudepMenTHBle CcHCTeMbl. HaaMonekynsapHble Komiuekcel. Ilomatue o
MeTabomoHax. MeXMOJeKyIsIpHOEe B3auMOIeHCTBYE.

Pacnpenenenue ¢epmentoB B opraHmsMe. Oprasocnenuduueckue (QepMeHTEL
3meHeHns (pepMEHTHOTO COCTaBA IIPH OHTOTeHe3e. DH3UMOINATHH BPOXKIECHHBIE U
npuobperernsie. [Iporcxoxnenre GepMEeHTOB IIa3MBl KPOBH. DH3MMOIUAarHOCTHKA,
sH3uMoTeparms. MiMMoOunr3oBaHHbIE (DEPMEHTEIL.

1.3. HyxnneWHOBBIE KHCIOTHL.

HyxienHOBBIE KHMCIOTHL. BuIOel, ponk B IpoLeccax IKHU3HEHAEATEIbHOCTH.
Hyxneotuansiii coctas pubonykinenHoBbXx (PHK) 1 me30kcHpuOOHYKIEMHOBBIX
(JIHK) xucmor. KommiemMeHTapHble W HEKOMIUIEMEHTApHBIC I[MOJTHHYKICOTHIHEIC
nerm. Bropuunas crpykrypa PHK. [lpodnas cmumpans JIHK. [lenatypauus H
penaryparus JJHK. I'mbprmmsanus JHK-THK u THK-PHK; Bropu4Hble pa3snuyus
TIepBUYHON CTPYKTYphl HYKJIECHHOBBEIX KHCIOT. Pubocomsl u pubocomansueie PHK.
IMTomupubocomer u Marpudable PHK. Tpancnoptasie PHK. Ctpoenue XpoMocoM.
CamocOopka HyKIeOoIIpOTeUIHBIX YaCTHII.

1.4. BHOCHHTE3 HYKJISHHOBBIX KHCIOT U GeJIKOB (MaTpUdHble OMOCHHTE3EI).

Mogens JJHK Vorcona u Kpwka, oObscHeHHE (QH3MKO-XMMHYECKOTO MEXaHH3Ma
camornpou3BeeHus reHoB. bruocuares JIHK (pemimkanus): CTeXMOMETPHUs PeaKuy;
NHK-monuMepassl; MaTpHlla; COOTBETCTBHE IIEPBHYHOM CTPYKTYpPBHl NPOAYKTa
peaKiuy [EepBHYHON CTpyKType MaTpuibl. OnpefeneHHas IIOCIEA0BATEILHOCTD
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HYKJICOTHIOB B TOMMHYKIEOTUAHOM Ilemu Kak crmoco0 3amucu HHQOpMAaIUy;
peTuUIMKAIMs KaK crocold mepenady MHMOPMAIIUH OT MAaTPHIIBI K IPOAYKTY pEaKlUu.
Cuntez ITHK u dazsr knerounoro nenenus. Wnentuanocts [JJHK pasneix kimerox
MHOTOKJIeTOUHOTo opranusma. [loBpexnenus u penaparms JJHK.

buocuntes PHK (tpanckpunius): PHK- nomimepasa; crexuomerpus peaxmmu; JJHK
KaK MaTpulla; TpaHCKpUIIui Kak mnepemada wuHbopmammu oT JHK m PHK.
Buocunres pubocoMHbIX, TpaHCIOPTHEIX ¥ MaTpuyHblx PHK. ITonsTue o MozanyHoi
CTPYKType T€HOB, NEPBHYHOM TPAHCKPHUIITE, MMOCTTPAHCKPHIIIMOHHOM IOCTpOHKE
PHK, anpTepHaTHBHOM CIIJIaHiCHHTE.

buocunres 6enxoB. Konnenims onuH reH - oguH Oelok (OAWH IMCTPOH — OJHA
MONUTIENITUAHAST  IeTh). [IpefcTaBmeHre O  COOTBETCTBMH  HYKJICOTHIHOH
TIOCTIEA0BATENIEHOCTH reHa 7%} aMUHOKHCIIOTHOH II0CJIeI0BATEIbHOCTH
COOTBETCTByOIIero Oenka (koutmHeapHOoCTh). Marpuanas PHK. OcHoBHO#
moctynar Monekyispuoit 6momormu (JJHK — MPHK — 6enox). IlepeBon
(TpaHCHsHMS) — YeTHIpeX3HAayHOM  HYKIEOTHIHOM  3amucu  WHQOpMaluH B
JBAIIATU3HAYHYI0 aMHHOKHUCIOTHYIO 3aIlUCh; OMONOTHYecKuit (aMUHOKHCIIOTHBIH,
HYKJIEOTHAHBIH) Kkox. JlnuHa xkomoHa (kKomoHOBOe uwMcio). CMBICT KOJOHOB.
OTcyTCTBHE KOMIUIEMEHTAPHOCTH MEXAy HYKIEOTHAAMH X aMHUHOKHCIOTaMH:
runore3a anantopa; TpaHcmoptHas PHK xax amantop; B3aumopeiictsue TPHK u
MPHK. Buocunrez amunoanun-tPHK: cybcrpartHas crneru(uyHOCT:E aMHHOAIUI-
TPHK-cunTeras. M3oakuenropusie TPHK.

BeckieTtounble  cucTteMbl — OmocmHTe3a  OenkoB.  Ctpoenue  prOOCOMBI.
[TocnemoBaTelbHOCTE  COOBITHM Tpu  00pa30BaHUM  IONMIICIITHIHON  LEMu:
cBa3bpiBanue pubocom u MPHK, o0pa3oBaHue NeNTHIHOM CBA3M, TPaHCIOKAIMA
nentugun-TPHK.  TepmuHaiust cuHTe3a. OYHKIMOHHpPOBaHHE IIOTHPHOOCOM.
VHMBEpPCATBHOCT, OHONOTHYECKOTO KOJAa M MexaHusMa OuocuHTe3a OeKoB.
AHTHOMOTHKH - HHTHOUTOPEI CHHTE3a HyKJIEHHOBBIX KUCIIOT U OEJIKOB.
TToCTTpaHCISAIMOHHbIE M3MEHEeHUs OelKoB: o0Opa3oBaHHE OIMIOMEPHBIX OEKOB,
YACTUYHBIA TPOTEONIH3, BKIIOUEHHE HEOENKOBBIX KOMIIOHEHTOB, MOAM(MUKAIMS
aMHHOKHCIIOT.

Perynsuust 6uocuuteza GenkoB. IloHATHE 00 ONEpoHE M DErylsdldd Ha YpPOBHE
TPaHCKPHUIIIIHH.

1.5. OCHOBBI MOJICKYISIPHOH T€HETUKH.

Huddepenunanpuas  aKTUBHOCTH ~ I'€HOB  KaK  MEXaHM3M  KIIETOYHOU
nuddepeHImpoBky. M3MeHenne GEIKOBOTO COCTaBa KIETOK IPH AU PepeHIMpOBKE.
CuHTe3 reMorioOMHa TMpPH Pa3BUTHH DOPUTPOLUTOB. 3HAYEHHME H3YYSHHA
mudhepeHITNpPOBKY U OHTOreHe3a ISl METUITUHEL.

Pacrmaj KJIeTOYHbIX 6elKoB. BpeMst MoyXU3HH pa3HBIX OEIKOB.

MoieKynsapHble MEXaHW3MbI KIIETOYHOH U3MEHUHUBOCTH.
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MonekynspHble MyTallid: 3aMEHBl, JeJelMd, BCTABKM HYKIeoTHHOB. Yacrora
MyTaIlii, 3aBUCHMOCTh OT YCJOBHH cpeisl (paguaius, XMMHUYeCKHe MyTareHbI).
MexaHU3MBI YBEIIUHCHHUA 4HCJIa T'CHOB H pa3Hoo6pa3Hﬂ T'€HOB B T'€HOTHIIC B XOI¢C
OMOJIOrHYEeCKOH 9BOJIIOIIHH.

['eHOTHUNMYECKash TETEPOr€HHOCTh B IIOMYJISALMH 4YesloBeKa. PekoMOMHAIMM Kak
HCTOYHHK I'€HETUYECKOM H3MEHYHUBOCTH.

ITomumopdusm  OenkoB. BapuaHTBl TreMOrJIo0HHA, HEKOTOPBHIX  (EPMEHTOB.
['pynnocnenududeckue BemecTBa KPOBH.

HacnencrBennsie 0o0Jie3HH; paclpOCTPaHEHHOCTh M TIPOUCXOXKIAEHHE Ne(heKTOB B
reHoTure; OHOXMMHYECKAE MeEXaHW3MBl pa3BUTHS OonesHn. MHoroobOpasue
HaCJICOCTBCHHEBIX Oone3HeH. buoxumuyeckne METOOBI B reHeTHYECKOM
KOHCYJIIbTAllMK H B [OHArHOCTHKE HACJICACTBCHHBIX Oone3Hein. HaCJ'[e,E[CTBeHHaH
IpeapacioioKEHHOCT K HEKOTOpPBIM OomnesHsaM (Ouoxmmrirdeckue ocHoBhI). JJHK-
TIOJTMMepa3Has LemHas peaklus Kak MeTOJ U3yUYeHHUs reHoMa U METOJ AMarHOCTHKH
Oome3Heii.

1.6. Perynanus obmena BerecTB. [ OpMOHEL.
OcHOBHBIE MEXaHH3MBbl peryJsiquu Merabonusma: 1) HM3MEHEHHS aKTHBHOCTH
(bepMeHTOB (aKTHUBAIMS ¥ HHTHOWpOBaHUe); 2) U3MEeHeHHs KOIu4ecTBa QepMEHTOB B

KIeTKe (MHOYKIMS WIH perpeccHss CHUHTe3a, H3MEHEHHE CKOPOCTHU pa3pyLUEHHUS
bepMmenTa); 3) U3MEHEHUS ITPOHULIAEMOCTH KIETOYHBIX MeMOpaH. I'opMoHambHas
PEryJsaius KaK MEXaHH3M MEXKIETOYHOH W MEeXOpPTraHHOW KOOpAWHAIMK oOMeHa
BenlecTB. KUIETKH-MHUIIIEHM M KIIETOYHBIE PpelenTopsl ropMoHOB. llukindeckue
HYKJIEOTH/bI, WOHBI KaIbIWs, (OochaTUIUINHOZUTONBHEIH W COUHIMHUHOBBIN
IIAKIIEI, POJTb MMOCPEIHHUKOB MEKIY FOPMOHAMHU M BHYTPUKIETOUYHBIMH ITPOIECCAMH.
Crpoenve, BiIusHHNEe Ha OOMEH BEIIECTB M MEXaHH3MBl JEHCTBHA BaXKHEHIIHX
TOPMOHOB.

Tupoxkcun. Ctpoenue, 6HocHHTe3. FI3MeHeHNs: 0OMeHa BelllecTB IIPH THIIEPTUPE03e U
THIIOTHPEO3e. MexXaHW3MBl BO3HMKHOBEHMS OJHIEMHYECKOro 3002 H  €ro
HpeaypeKIeHue.

[TommoBEIE TOPMOHBI: CTPOCHHE, BIMsSHHE Ha OOMEH BeleCTB U (QYHKIMU IIOJIOBBIX
JKejie3, MaTKU U MOJIOUHBIX JKelles.

I'opMoH pocTa, cTpoeHre U GyHKIMH. TporHble ropMOHEI THIoGH3a. MeXaHH3MBI
perynisiiyd BHYTpeHHeH CeKpelyH.

Hepapxusi peryisTopHbIX cucTeM. HapymreHWsS OQYHKUMH SHIOKPHHHBIX JKENe3:
TUIep- ¥ THITOTIPOIYKIMS TOPMOHOB. 3aMECTUTENbHAS TEPAIKs IIPU THIIONPO/IYKIIHH
Tr'OPMOHOB.

[TpocTarTaHAMHBl U HX POJIb B PpETyasSUuM MeTaboiu3Ma U (PHU3MOJIOTHYECKUX
¢yuxuuii. KuauHoBas cucteMa M ee (QYHKIMH. BHOXMMWYECKHME W3MEHEHHS IIpHU
BOCIIAJICHHH.



2. /lunaMmuyeckast 6HOXHMHS

2.1. bronoruyeckoe OKUCICHHUE.

ITonaTHe 0 OHOJOIMYECKOM OKHUCICHHH. ODHISPTrOHHYECKHE W OK3ePTOHHYECKHE
peaknuu B %HUBOH KieTke. O0mas cxeMa yHU(DUKAIIUH SHEPTeTUIECKOTO MaTepHaa
B opranu3Me. CTpoeHHe MHTOXOHIPHUH U CTPYKTYpHAs OpraHU3al(is IEMH IIepeHoca
DIIEKTPOHOB M IPOTOHOB. l30uparensHas NPOHWUIIAEMOCTh MHTOXOHIPHAILHOM
MeMOpans!l 1us cyoerparos, AJI® u AT®. Makpospriydeckue coequueHns. GopMsl
aKKyMyJIsauH SHeprud. MemOpannsii norennman (A H', A pH, A Na").
JerunpupoBanue cyOCTpaToB M OKHCIEHHE Bojopoja (o0pa3oBaHHWE BOMEI) Kak
UCTOYHMK dHeprud ans cuHre3a ATO. [lermpporenassl W NMepBUYHBIE AKI[ENTOPEI
Bogopora - HAJI m ¢mnaBonporeuns;; HAJIH-nmerumporenasa. TepMHHAIBHOE
OKHCJIeHHe, YOMXWHOH, IIMTOXPOMBI, IIUTOXpOMOKcHIaza. OKHUCIHTENbHOE
dochopunrpoBanue, KO3 GULIUEHT P/O. Paznocth OKHUCITUTENHHO-
BOCCTaHOBUTEIBHBIX  IOTEHIIHAJIOB  KHCIOpOAa KaK  HCTOYHHK  DHEPTrHUU
OKHCITUTENEHOTO (ochopunupoBaHus. Peryisuus Lend IepeHoca 3JIEKTPOHOB
(mBpIXaTeTPHBIM KOHTPOIL). Pa3o0IeHWe TKaHEBOTO NBIXaHHS W OKHCIIHUTEIHHOTO
dbochopunHpoBaHus,  TEPMOPEryJisAiTOpHAas  (QYHKIHS  TKAaHEBOTO  IBIXaHHS.
HapyeHus sHepreTHIecKoro 00OMeHa W THIIOKCHIEeCKIe COCTOSHUS.

2.2. CTpoeHue KJIeTOUYHbIX MEMODAaH.
CoBpeMeHHBIE TIpEJICTaBICHUsS O CTPYKType W GyHKuA. Jlumuaslr memOpaH:
NIpeACTABUTENH, TMOMHGYHKIMOHATBFHOCTh, PO B  oOecrmedeHUH  (PHU3UKO-

XUMHYECKHX XapaKTePUCTHK (TeKy4ecTh, aCUMMETPUYHOCTh, (UKcalus OeIKOBOIO
MaTepuana). DochonUmUIEl, XONECTepUH, TINHKOIWUIHUILL, IPOOKCHIAHTHEIE W
AHTHOKCHIaHTHBIE CBOMCTBa. Poib MUMHUIOB MeMOpaH B 00pa3oBaHHM BTOPHYHBIX
MECCEHKEPOB, DMK03aHOKIOB. | [poTeKTOpHAs PO BUTAMUHOB 1 OMO(hIaBOHOHIOB.
Benku MemOpad. IToHsTHe o0 mepupepHUecKHX W HHTErpaNbHBIX Oenkax. bemxu-
HACOCEI, OeJKH-KaHaJBl. | JTHKOMPOTEWHBI, pelenTopHas GyHkuus. Poaes B
MEXKIETOYHOM ¥ MEXMOJEKYJSIPHOM y3HaBaHud. OOmue u crenupUIecKHe
byHKIME MeMOpaH.

2.3. O6mMeH ¥ HYHKIMH 6€JIKOB U aMHHOKHUCIIOT.

O6mas cxeMa HCTOYHMKOB M IIyTel pacXOmOBaHHS AMHHOKHCIOT B TKaHIX.
JluHaMU4YECKOe COoCTosiHME OeTKOB B opranusMe. KatencuHsl.

ITumeBsle OeIKH KaK HCTOUHMK aMUHOKHCIIOT. [lepeBapuBanue GenkoB. [IpoTenHassl

- IIEIICHH, TPUIICHH, XMMOTPHUIICHH; MPOQEPMEHTH NPOTEHHa3 M MEXaHHU3MBl HX
mpeBpailieHuss B (epMeHTH;  cyOcTpaTHas  CHENM(UYHOCTE  MPOTEHHA3
(m30upaTenbHOCTD TCHAPOIIN3a TN TUIHBIX CBs3EH). DK30TenTH 1a3bl:
KapOOKCHITEITHAa3bl, aMHHOIIETITHAA3b], OUMEeNTHa3kl. BcackiBanue aMHHOKHUCIIOT.
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broxuMudeckie MeXaHH3MBl PETYLMU [UIICBAPEHUA: TOPMOHBI IKEIyI04YHO-
KHIIIEYHOTO TPaKTa.

['myraMHH Kak [JOHOpP aMHIHOM TIpyINIbl IIPU CHHTE3E pAla COSHUHEHHH.
['myramMuHasa modvek; oOpa3oBaHWE U BBIBEACHHE COJICH aMMOHHSA. AKTHBAIHA
DIyTaMUHA3bl IOYeK TMpu  anupose. JlekapOOKCHMIHpOBaHME  aMHHOKHCIIOT.
buoreHHsle  aMUHBI: TUCTAaMHUH, CEPOTOHHH, Y-aMHHOMACJSHAs  KHCIIOTa,
karexonaMuHel. IIpoucxoxnenue, ¢ynkuud. OkucieHHe OHOTEHHBIX aMHHOB
(aMHUHOKCHIA3EI).

TpancMmernnupoBanue. MeTHOHHH U S-ameHo3wiMeTHoHWH. CHHTE3 KpeaTuHa,
anpeHanuHa, (ocdarumunxonyHoB, MerunupoBanue JIHK; mpezncrasieHde o
METHIHPOBAaHHH HyKEPOAHBIX, B TOM YHCIE JICKAPCTBEHHBIX COEIHHEHHIA.
Terparugpodonuesas KUCIOTa U CUHTE3 OJHOYTJIEPOMHBIX I'PYIII; HUCIOIL30BAHUE
ONHOYTIEPOAHBIX  TPyNN  IHPOU3BOJAHBIX  TETPAaruapodOIHEeBOH  KHCJIOTEHL
MetunupoBanue romorcTedHa. [IposiBieHHss HEZOCTATOYHOCTH  (hOJIHEBOI
KHCIIOTEL. AHTUBUTaMUHBI (poseBoit kuciaorel. Cynb()aHUTaMUIHEIE IIPETaparsl.
[Tonarue 06 aHTUMeTa0OIHUTAX.

2.4. B3anMocBsI3b 00MeHa YITIEBOIOB, JIMIHIOB, AMHHOKHUCIIOT.

O6mMeH 0€3a30THCTOTO OCTAaTKa aMHHOKHCIOT. IJIMKOIeHHBIE M KETOTEeHHEIE
aMUHOKHCIOTEL. ~ CHHTe3  TIJIFOKO3Bl W3  aMHHOKHCIIOT W [JIMIEpPHHA.
['JIF0KOKOPTUKOMIHEIE TOPMOHBI: BIUSHUE Ha MIIOKOHeoreHed. Hapymenuss o6MeHa
TIPH TUIIEPKOPTHITU3ME M THIIOKOPTHITH3IME.

BuocuHTe3 aMHUHOKHUCIIOT U3 YIJIEBOLOB. BHOCHHTE3 KHPOB U3 YTIIEBOIOB.

Pone wHCYNHHA B perysaiud oOMeHa YIVIEBOJOB, JKUPOB, aMHHOKHCIOT. Perysaius
COIep)KaHWs TIIOKO3BI B KpOBH. M3MeHeHHs oOMeHa YIJIEBOIOB, JXHPOB H
AMHUHOKHUCIIOT IIPH TOJIOJaHHU. PacrnpocTpaHeHHOCTh TOJIOJAHHS B COBPEMEHHOM
mupe. [locrnencTBUs TOJIONAaHUS B paHHEM JETCKOM BO3PACTe; KBAIIMOPKOP.
Caxapubiii quabeT: BakHeHIne W3MeHeHHS OoOMeHa BEIeCTB; caxapHas Harpyska
KaK MeTOJI IHarHOCTHKH nrabeTa.

2.5. Obmen BOABI 1 MUHEPAJIBHEIX BETICECTB.

BogHo-comeBoii  oOMeH. ONEKTPONUTHBEIM  COCTaB  JKHUAKOCTEH  OpraHu3Ma.
MexaHu3Mbl perysinud o0beMa, 3MIeKTpoNMTHOro coctaBa M pH xuukocteid
opranusMa. Pojib modex B peryJsiliuy BOJHO-COJIEBOIO 0OMeHa. AHTUINYPETUIECKHH
TOPMOH,  QIBJAOCTEPOH W  PEHUH-aHTHOTEH3WHOBAas  CHCTEMa, MEXaHHW3M
BOCCTAHOBJIEHHS 00BeMa KPOBHU IOCJE KPOBONOTEpH. BHOXMMHUYECKHE MEXaHU3MBI
BO3HUKHOBEHHUS NOYEYHON T'MIIEPTOHHH. YCIOBUA M MEXaHWU3Mbl BO3HHKHOBEHHS
aIiI03a 1 anKano3a, 00e3BOXXUBAHUSI OPraHU3Ma, OTEKOB.



Hatpwuii 1 kanuii B opranusme. TpaHcMeMOpaHHBIN I'PaIueHT NOHOB HATPUS U KaJlus;
HaTpuii- kamueBblt Hacoc (Na, K- AT®a3za) u ero dynkiwn. Hapymenus odMeHa
HaTpHs U KaJlusl.

®ochopHO-KambIlMeBbI  00MeH. MuHepanbHble u opranwmdeckue (ocdatsl.
OyHKIMUM HOHOB KalbIldd B TKaHAX. MUHepalbHBII COCTAB KOCTHOM TKaHH.
Perynanus QocdopHO-KanblieBoro oOMeHa IapaTrOPMOHOB, KaJBIIHTOHHHOM H
KanpuuTpuoaoM. Butamur D, TpaHcmopTHas W axkTuBHas (opmbl BHTaMHHa D.
["'unepnapatupeouiu3M, TUIOTIaPaTHPEOUTH3M.

3. ODyHKOHOHAIbLHAA OHOXHMMHS
3.1. BuoxumMus nedyeHu.

Ponp neueHu B oOMeHe yriieBOJIOB, JTUIIHAI0B, aMHHOKHUCIOT. CHHTE3 OSIKOB IIa3Mbl
KPOBH B II€YECHH.

Peakuus o00e3BpexuBaHUs (JETOKCHUKAIIWK) BEIIECTB B IIEUYEHH; OKHCIICHHE
(rupmpoxcunupoBaHue ¥ Jp.), KOHbBIOTanusA. MHaKTWBa@s TOPMOHOB B TI€UEHH
(MHCYNHH, CTEpOHIHBIE TOPMOHEI, KATEXOJIAMUHEI ).

O6e3BpexrBaHUE B MEYEHU MPOAYKTOB MUKPOOHOTO pacCITeIieHHsT aMHHOKHCIIOT B
KUIIeyHuKe. MeTabomu3M 4yXepoAHbIX, B TOM YHCJe JIEKApCTBEHHBIX BEIIECTB.
IIpencraBineHre 0 XUAMUYECKOM KaHIIEPOTeHESE.

buoxuMuyeckue MexaHU3MEI ITaTOreHe3a MeUeHOUYHO-KIETOUHOW HeJOCTATOUHOCTH |
IIEYCHOYHON KOMBI. bBHOXUMHUUYECKHE MapKephl AUArHOCTHKY ITOPaKEHUH MTEUCHH.

3.2. buoxumus KpoBH.

OcofeHHOCTH pa3BUTHSL, CTPOCHUS U XUMUYECKOI'0 COCTaBa HPUTPOLIUTOB.
['paHyOIUTEL U arpaHyJIOLUTEL. PeryisiTopHas U 3anuTHas QyHKIHH.

benku chIBOPOTKH KpOBU. ANBOYMHUH U IpyTHe TPaHCIOPTHbIE Oenku. [1oOynuHsL
[Tonsatue o Oenkax ocTpod (aspl, oOmNpeneleHHe ¢ LENbI0 JHArHOCTHUKH.
CoBpeMeHHBIE IIPECTaBICHHUS 0 reMocTase: CBEpTHIBAIOIIAL,

IIPOTUBOCBEPTHIBAONIAs cCUCTeMEl, (hudpuHonus.. [IpoTHBOCBepTHIBaIOIIAs CHCTEMA.
[TnasmMuHOreH ¥ IUIa3MMH, TIujaponu3 ¢GuOpuHa. AHTUTPOMOHMHBEI M TIelapHH.
AKTHBaTOpsl  IUIa3MHHOT€HA M TPOTEONUTHYeCKHe  (epMEHTBl  Kak
TPOMOOIUTHYECKIE JIEKapCTBEHHEIE CPE/ICTBA.

3.3. BUOXUMHS COEIUHUTEILHON TKAHN.
CTpykTypHO-OYHKIIHOHATBHBIE OCOOCHHOCTH COSAMHUTENbHONH TKaHU. KileTouHble
3JIEMEHTEI, OHOJIOTHYECKast Poilb. MeKKIETOUYHOE BEIIeCTBO: INIMKO3aMHUHOTIMKAHEL,

nporteoriukansl. [lomsipHocTsh, (QyHKIMKM B opraHusMme. Ponb IIPOTEOTTIHMKaHOB B
obMeHe KaTHOHOB W BoAbl. OCHOBHEBIE O€NKH COeNUHMTENLHOH TKaHM. KouiareH:
0COOEHHOCTH aMHHOKHUCIOTHOTO CcOCTaBa, IIGpBH‘IHOﬁ u HpOCTp&HCTBeHHOﬁ
CTPYKTYphI, OmocuHTe3a. Poilb ackOpOMHOBOM KHCIOTBI B TI'HMAPOKCHIHMPOBAHHU
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npojuHa ¥ Jim3uHa. OOpa3oBaHKe KOJIAreHOBBIX BOJOKOH. [pyrue GpuOpmispHbie
OenKd  COCOUHMUTENBHOM TKaHH. Pa3HOBHAHOCTH  COEAMHUTENHHOM  TKaHH.
Ob6memerabonudeckue u crnerupuueckue QyHKUUHA. VI3MEeHeHUs COeIMHHUTEIBHON
TKaHU IIPU CTAPSHUH, KOJUIareH03aX, 3a)KUBIIEHUH PaH.

buoxumus koctHOM TKaHu. KomyareH u HekoJUulareHOBbIe OENKU KOCTHOW TKaHH.
Poie B peMoenpoBaHuy KOCTHOM TKaHU. MuHepalibHbIe BellleCTBa KOCTHOM TKaHH.
I'mppoxcuanaTuT W HeanaTuTHele (opMbl Kanbuus u  Qocdopa. Perymamus
[IPOLIECCOB MUHEPAIU3ALIMY U AeMUHEpaIU3al1u.

3.4. BuoxuMus MEINIEYHOW TKAHMH.

Baxwuetinmme Oenku MblmedHod TKaHu. COKpaTHTENBHBIE W PETYIATOPHBIE OEITKH.
broxuMuyeckre MexaHU3MBI MBIIIIEUHOTO COKpalleHus U pacciabienus. Posib HOHOB
KaJdbI[is B PETYJSAIMH MEIIIEYHOro cokpamleHus. CapKorurazMaTHYecKue OeKu:
MHOTTIOOHH, €ro cTpoeHHe U (YHKIUHA. OKCTPAKTUBHBIE BEI[ECTBA MBIIIII.
OcobeHHoCTH 3HEpreTUYecKOro oOMeHa B MBIIIIAX, KpeaTHH(pochar.
BuoxuMmudeckre M3MEHEHHUS NPHU MBIIIEYHBIX AUCTPOGUSX U AeHEPBAllMM MBIIIIL
Kpeatunypus.

3.5. broxyuMusg HEPBHOU TKAHU

XUMHUYECKHd COCTaB HEpPBHOM TKaHW. benkw HEpBHOM TKaHHW, CTPYKTYpPHBIE H
dyHkmonansHele ocobenHoctd. Crnenududeckue Oenku HepBHON TKaHU. JIMIUABL,
MIPEACTABUTEIHN, OMOJOTHYECKasi POJib. YIJIEBOJAbI HEPBHOM TKaHW. MHENHMHOBBIE
MeMOpaHBI: OCOOEHHOCTH COCTaBa M CTPYKTYyphl. DHOXMMWsA BO3HHUKHOBEHHSA H
IIPOBENIEHUsT HEPBHOTO MMITyJbca. MONeKyIsIpHBIE MEXaHHW3MBl CHHAITHYECKOH
nepenavyd. OHepreTHdeckuii oOMeH, 3HaueHWe a’po0HOro pacmaga TIFOKO3EL
OcobennoctT  oOMeHa  aMHHOKMCIOT. Poib  INIyTaMHHOBOH  KHCIIOTBHL.
BozOyxaromue W TOpPMO3HBIE MEIHATOPBl B LEHTPAlIbHOH HEPBHOH CHCTEME.
Kputepun. buomornyecku akTuBHBIE e Ty bl Honunenus 1 aHTHHONUIIEITHBHEIE
mexagusMmel. OOMeH W (QyHKIHM OWOTEeHHBIX aMHHOB. Hapymienuss obOMeHa Ipu
TICUXWYECKUX 3a00JIeBaHMsIX.

[TaMsITh, BUJIBI, MEXaHU3MBI (POPMUPOBAHHSL.

4. Knuan4yeckasi onoxumus. Ilatoonoxumus. Jlaboparoprnas MeauuuHa

4.1. BuoxuMus KpOoBH.

ANB0yMHH, collepKaHHe B HOpMe, OTKJIIOHEHHs, OHONorHYecKre QyHKIWH, EMKOCTb,
TPaHCIOPT 3HAOTEHHBIX, OK30TCHHBIX KCEHOOMOTHKOB, OMOJIOTMYECKH AaKTHBHBIX

BEIIECTB, 3aIUTHAS POJib. I3MEeHEeHH A IIPH MATOJIOTHH.
Benku octpoit (asel. XapaKTepUCTHUKA OTHEIbHBIX O€lIKOB. MexaHusM pasBUTHS
ocTpoda3Horo oTBeTA.



0l1-aHTHTPHIICHH, COepKaHne, Oromornaeckas poib. KOBEHUIBHEIN IUPPO3 TIEeUeHH
1 5M(dU3eMa JIETKUX - KaK POosBIeHHs IeQUIUTa aHTUTPUTICHHA.

MaxkpornoOynuHsl, colepKaHue, OHoNorHYecKas poib. MakporioOyaHHBI Kak
MapKephl 3710KaueCTBEHHBIX HOBOOOpa30BaHHUH.

lanrormobun, conmepxaHue, OHOJNIOrHYECKas poJib. YUacTHe TranTorioOWHa B
TPaHCIIOPTE TeMOTI0OUHA.

Opo30MyKOHU, colepKaHHe, OHOJOrMYecKas poJib. YYacTHe OpO30OMYKOHIa B
ocTpodasHOM OTBETE Y JeTel IePBOT0 TO/1A JKHU3HH.

Cucrema xoMruiemenTa. OTaenbHbIe 6eTKH, OUOIOrnYecKas poiib.

[lepynomna3MuH, cofiepkanne, OMOIOTHIecKas poib.

C- peakTHBHEIH Oenok, 6HoMOrHIecKas poib.

JlMarHOCTHYeCKOe 3HAUYEHWE ONpE/IENeHUs COJep)KaHus GelKOB OCTpoil (a3bl mph
HEKOTOPBIX [ATOJIOTHYECKHX COCTOSHHUAX (WHGApKT MHUOKapaa, KOJUIAreHO3E,
OakTepHatbHas HHOEKIHS Y IeTeil IEpBOTo roja JKU3HHU, BUPYCHBIHN TeIaTHT).

4.2. AnpTepHaTHBHBIE OMOJIOTHYECKHE KUIKOCTH.

4.2.1. Buoxumus pomogoii HcuoKocmiu.

buonoruyeckas poib U GU3UKO-XUMUIECKHEe ITapaMeTphl poToBoit xuaxocty. CiroHa
KaK CTPYKTypHpOBaHHAas cHcTeMa. Poyib CIIOHBI B MOJAEPKaHWM IIOCTOSHCTBA
cocraBa 3yba. benmku poroBo# xumkoctH. Copepxanue, ¢yHKIMHA. DepMeHTHI
(THAPOJIMTHYECKHE, IIPOTEHHA3bl W HHTHOWTOPEI IPOTEMHA3, OKCHIOPEIyKTas3bl).
ITpOOKCHIAHTHBIE W AHTHOKCHIAHTHEIE CHCTEMBI POTOBOM MXMJKOCTH. 3aIUTHAs
pOJIb CITIOHBI. BHONOrMYecKy akTUBHBIE BELIECTBA POTOBOM XHMJIKOCTH, UCTOYHHUKH,
IPEICTABUTENH, POIb. MHHEpalbHBIE BEIecTBA POTOBOM JKHMIKOCTH: MAaKpo- H
MHKPO3JIEeMEHTHI. J[HarHocTHueckas M IIPOrHOCTHYECKas LIEHHOCTh HUCCIIENOBAaHHUS
CJIFOHBI KaK aJIbTepPHATUBHOM KUIKOCTH

4.2.2. Buoxumus cne3noti JcUOKOCmU 8 Hopme U NAMoN02UU.

Buomornyeckue ¢ynkiua. CocTaB ClNe3HON >XUIAKOCTHM B HOPME M IIaTOJIOTHH.
Oprannyeckue U MHHEpaJbHbIe KOMIIOHEHTHI. benku, GepMeHTs! cie3bl. Kiunuko-
IUATHOCTMYECKOE 3HAYeHHe aHalnW3a Cle3bl KaK albTepHATHUBHOM OHOCpElsl.
O6ocHoBaHKE IIETECO00Pa3HOCT W HHGOPMATHBHOCTH HCCICIOBAaHUA CIIE3Bl -
crroco0a HeWHBAa3MBHON TMArHOCTUKH.

4.2.3. Buoxumus cnepmanbHOU HCUOKOCHIU.

DU3UKO-XUMHUYECKas XapaKTePUCTHKA JAKyJATa (EPTHIBHBIX M WHOQEPTUIBHBIX
myxuuH. CroepmarorpaMma, XapaKTepHCTHKa €€  KOMIIOHEHTOB.  OTallkl
cIiepMaToreHe3a ¥ TOPMOHAIbHAs peryisius Ipouecca. DenKOBBIA CIEKTP
cniepMansHoi  kmakoctH. OcobenHoctr. Croenuduxa obMeHa YriIeBONOB B
crepMoInIazMe. MuHepaibHble BelllecTBa, MX GyHkuuu. OOecrieyeHHe MOTOPHOH
GyHKIME ~ crepMaTo30umoB.  JlmarHocTHdeckasd — IIEHHOCTh  HCCIIEOBAHMA
CIIEpPMAaJIbHOU JKUIKOCTH.



4.3, BHOXUMHS CepaeYHO-COCYIUCTON CUCTEMBI. boJIe3HM cepiiia U COCYIOB.

OcoberHocT 06MeHa cepJIeYHON MBIl B HOPME U IIPU UIIEMUH.
Oneproobecrnedyenne cepIedHON MBIIIITEI. JHEpreTHKa cepana B HopMe. McToYHIKY
BOCCTAHOBHTEJIBHBIX OKBHUBAIECHTOB. OKuciauTensHOe dochopunupoBanue
KpeaTHH(OOCHOKUHA3HBIH MeXaHW3M. BiHsHWe yCHIeHHs Harpy3oK Ha Cepile Ha
ucnonb3oBanue cyoctpatoB. AT® u umemMudeckoe TOBpeKICHNE.

benku cepaeunoit Meimiel. CoKpaTHTeNbHBIE U CapKOIUIa3MaTHYECKHWe OeJKH.
Mmuo3uH, akTHH, TPOIIOMHO3UH, TponoHUH. DochopunupoBanue Oenkos. Perymsmnus
CHCTEMBI COKPAICHS.

Poiib Kanplys B peryiIAlyuy IpoLeccOoB 0OMeHa M COKPAILCHHs CEPACYHOM MBIIIIIEL.
Kanpnmii - xaneMomynuH. Kanbluil - IOCpeIHHK B pealH3alldiil TOPMOHAIBHBIX
CTHMYJIOB, PEeryJIATOp OOMEHHBIX IpeBpamleHuil B MHOKapie. Kanpluuii U HIIeMus
Muokappa. [TyT mocTyIuieHus, nocieCTBHS IEPErpy3KH.

Crapenue cepaua.

[Tarobuoxumus wWHpapkTa MHOKapAa. JluHam#Ka MPOLECCOB MOBPEXKICSHUS,
pemnapaiiy, KOMIIEHCATOPHBIX CABHIOB B cepAedYHON Meie. MoleKyspHbie
MEeXaHU3MBI 00eCIedeHuUs ITUX IIPOLECCOB .

Crparerust KIIHHHKO-OMOXUMHIECKOro o0cienoBanus, @epMeHTHI I1a3Mbl KPOBH.

4.4. bHoxuMus JIETKHX.

Jlerkue, xak opraH razoobmena. ['mnokcemmusi. ['mnepkanuusi. Metabomudeckas
(GYHKIMST JIeTKUX: ydyacTHe B oOOMeHe Ba30aKTHBHBIX BeIeCTB, T'OPMOHOB,
npoctarnanguHoB. OcobeHHOCTH MeTaboI3Ma JeroYHON TKaHH.

OcHoBHBIE J1a0OpaTOpPHBIE CHHAPOMEI, OTpaXKaroIue TIIyOUHY CTPYKTYPHBIX
HapyleHui. /[uarHocTudyeckoe 3HAY€HHE HCCIIEeJOBaHMSI MOKPOTHI M IIPOMBIBHBIX
BOJT OpOHXOB, KOHJIEHCATa BBIIBIXaEMOT'0 BO3TyXa.

5. DkoJioruyeckHe acneKTbl OHOXHMHH

TexHOreHHOE 3arps3HeHHe OKpyXKaromed cpenbl. [IpuponHble M TEXHOTEHHBIE
UCTOYHHKH HEOPraHMYeCKUX OWOIMOOB W MX OHOaKKyMyJIHs B CHCTEMax
OuoreoleHo308. MHOrohbakTopHOE  BIUSHHE Ha  OpraHu3M. MexaHU3MBI
[TOBPEXIAIOIETO JEeHCTBUA KCEHOOMOTHMKOB. DKOTOKCHMKAHTHI, PacIpOCTpPaHEHHE,
obmebuonoruueckue u crenuddudeckue 3¢dexTel. buopaspymaromee AeAcTBHE
opraHudeckux OuoIMaoB. Poib XxuMu4yeckux (aKTOpoB 3arpsA3HEHHs OKPY KalolleH
cpefsl B (POPMUPOBAHUH DKOJIOTHHYECKM 3aBHCHMBIX IATOJIOTHYECKHX COCTOSHHIA.
3a0o0eBaeMOCTh HacelleHHs, 3aBHCHMOCTh OT XapaKTepa TeXHOTeHHOH Harpys3Ku.
OOe3BpekiBaHKe W TOKCH(UKALMI KCEHOOMOTHKOB B OpraHHM3Me dYejoBeKa:
XapaKTepucTHKa IyTeit 6uotpanchopmarmu, OGBeKTUBHbIE CBECHHS O IIOTEHIIHATE
OIMACHOCTH 3KOTOKCHKAHTOB B OOeCIeueHUM CBOEBPEMEHHOW 3allliThl 30POBBS.
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Peaxtuu cBOOOHOPaIMKATBHOTO OKHACIEHNS M CHCTEMA aHTHOKCUAHTHOM 3aIlUTHI
opraHr3Ma. AKTHUBHBIE (OPMBI KHCIOpPOJa KaK €CTECTBEHHBIE MeTa0OJIHTHI H
[IOBpEXJAIOIHe areHTel. Ponbk CymepoKCHIAMCMYTa3bl B OOIIEH CHCTEME
AHTHOKCHIAHTHOM 3alllUTHl OpraHusMa. Merabonndeckue OCOOSHHOCTH PacTEHHH,
IIOYBBI - BO3MOYHOCTh M peajbHas INepCHeKTHBAa HCIONIB30BAHMS IS 3alIUTHl OT
XAMHWYECKON arpecchy. XapakTepUCTHKa OTKJIMKA Cpebl HA ACHCTBHE TOKCHKAHTOB.
bronorudeckas pone (EHONBHBIX COSHMHEHHH B PACTEHHSAX M IMO0YBe. MeTOms
W3Y4YEeHUS BIUAHAA OTJEBHBIX KCeHOOMOTHKOB Ha KH3HEAEITEIbHOCTS JXUBOTHOTO U
pPacTUTENBHOTO OpraHM3Ma. BiusHMEe aHTPONOIeHHOI'O 3arps3HEHHUs OKpYKarolieh
cpenbl Ha 3[0pOBbe OSpEeMEHHBIX KEHIIWH H JeTeid. [lapaMeTpbl KpOBH B OIIEHKE
aNanTUBHBEIX pEaKNWd ¥ [aTOJOTHYECKMX M3MEHEHHH B OpraHu3Me IIpH
HeOIaronpusATHON IKOJIOTHIECKOH 00CTaHOBKE.

6. Hngpopmauuonnoe obecneuenue npozpammol
6.1. Criucok nurepaTyphl

OcHogHax:

1. Cegepumn, E. C. buoxumus : yuebonuk / mox pen. E. C. Cesepuna. - 5-e u3sn. ,
ucnp. u poin. - Mocksa : [DOTAP-Menua, 2016.

2. Jleneuy, C.B. Kinunuueckas onoxumusi: Yuebnoe nocobue / C.B. Jleneuy. -
CII6.: Jlans, 2018. - 304 c.

3. Mapmamn, B.Jx. Knmuaungeckas ouoxumus / B.J[x. Mapmam. - M.: bunowm,
2019. - 408 c.

4. Conosei, [Ix.I'. Harmaanas meaumuackas ouoxumus / JDHx.I'. Conoseit. - M.:
I'sotap-Menua, 2017. - 160 c.

5. Taranosu4, A.Jl. [Taronoruueckas 6uoxumus / A.Jl. Taranosud. - M.: bunowm,
2015. - 448 c.

6. Turos, B.H. Knmuawnueckas Guoxumusi: Kypc nekuuit: Yuebnoe nocodue / B.H.
Tutos. - M.: Uadpa-M, 2015. - 272 c.

7. Epmos, I0.A. buoxumus dyenoBeka: YueOHHUK A1 aKaIeMHIeCKOro
0akanapuara / HO.A. Epmos. - JIro6epust: FOpaiit, 2016. - 374 c.

8. Kammnesuy, J1.B. Buoxumus yenoBeka.: YueOHoe mocobue ams By30B / JL.B.
Kamunesuy, E.JO. IpaxoBa, E.B. Komensckas. - Jlrobepust: FOpaiit, 2016. -151c.

Hononnumensnan

1. CokxoB JILA. [TloueuHslii roMeocTa3 XWMHMYECKHX 3JIEMEHTOB: XHMMHYECKas
sneMenTosorus : [Monorp.] / JI. A. Cokos. - Yemsibunck, 2006. - 180 c.

2. Huxymin B.A. Tlocobue mo KIHHHYeCKOH OHOXMMHH : Yueb.mocobue i
cHUCcTeMBl TocneBy3.nmpod.obpasoBanus Bpaded / b. A. Huxymun. - M.
Wz p.rpymma "TOOTAP-Menua", 2007. - 250c.
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I'mcramMuHOBEIE PELENTOPHI: MounekynsipHO-OHnonorudecKue 51
¢apmakonorudeckue acmektsl) — Monorp. / A. A. CmacoB [u 1p.]
Boarorpan.roc.men.ys-1. - Bonrorpan, 2007. - 150 c.

.
b

OxucnuTeNnbHbIM CTpecc: MaToNOTHYeCKHe COCTOSHUS M 3aboneBanus / E. B. 7.
Mensmuxkosa [u jp.]. - HoBocubupck : APTA, 2008. - 283 c.

Casenven B.C. JlunmupaHeli guCTpecc-CHHAPOM : pykK. mia Bpaueit / B. C.
Casenses, B. A. [letyxoB. - 3-e u3z., nor. u nepepab. - M. : Make IIpece, 2010
CvmuproB  AH. OHJIOKpUHHAsI  peryislusd.  DHOXMMHYECKHE H
dusuonorudeckue acmekTs : y4eb. mocobue / A. H. CmupHOB ; oz pen. B.A.
Txauyka. - M. : M3n. rpynma "T'S0OTAP-Meaua", 2009. - 368 c.

Ilepuoouueckue uzdanus

ol N

buomMmemummmHCcKas XUMHUS

Bomnpocs! nutanus

Kinuaunueckas rabopaTtopHas TUArHOCTHKA

Poccuiickuit Mequko-Onomorudeckuii BecTHUK uM. akaz. M.I1. [Tasmoga
ITaTonorugeckas GU3HOIOTHS U SKCIIEPHUMEHTAIbHAS TEPAIIA
DOyHIaMEHTAJIBHBIE HCCIIEIOBAHMS

D/leKmpoOHHble pecypcobl

i B e
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b/l m3garensctBa ELSEVIER
Oxford University Press

ScienceDirect
SciVerse Scorpus
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IlepeueHn BONPOCOR
K BCTYIIHTEeJIbHBIM HCNBITAHUAM B ACIHPAHTYPY

buoxumus, nmpenmer, 3anga4du, paszgensl. CBsI3b OHOXUMUM C IPYTHMMH HayKaMH.
OcHoBHBIE METOMBI, IpAMEHseMble B OuoxuMuH. OCHOBHBIE STAIlbl Pa3BHTHSL
Ouoxumud. MecTo OHOXHMHH B CHCTEME MEIUIMHCKMX HayK. 3HAueHHe
OHOXMMUYECKUX 3HAHWH B KIIHHAYECKOW IPaKTHKE.

@opMHpOBaHHE IIpelCTaBIeHUs O Oelkax Kak O BaXHEHIIEM Kiacce
COCHMHEHHUH I OpraHu3Ma. bellku pocTele U COKHBIE. Y POBHU OPraHU3aIliH
OenmxoBoi MOJIEKy bl B3auMOCBSI3b CTPYKTYPBI H (BYHKIIHH.

Meroznpl pasgenends ¥ O4YMCTKH OenkoB. OpakiHMOHHpOBaHWE, a(UHHAL,
abcopOuuonHas,  MOHOOOMEHHas  Xpomarorpadus,  remb-(QUIBTpaIHd,
snekTpodopes, HMMyHO3IEKTpodopes, H303JIEKTpUUecKoe (QOKYCHPOBAHUE,
UMMYHO-0110TTHHT. MeTobI HAeHTH(GHUKALINHA TOMOTEHHOCTH GEIKOB.

Hcropust oTKpeITHA U H3ydeHHs depMeHTOB. OcobeHHOCTH (epMEHTATHBHOIO
KaTajau3za.

Knaccudukanus v HomeHkatypa GpepmenToB. CBOHCTBA (GepMEHTOB.
IIporicxoxjenne  (QEpMEHTOB  IDIa3MBI  KPOBH.  ODH3MMOJMATHOCTHKA,
sH3uMoTepanus. MiMMmoOunn3oBanHble hepMeHTEHI.

ITonaTre 0 OHOMOTMYIECKOM OKUCICHUH. DHAEPTOHHIECKHE U SK3E€PrOHUYECKHE
peaKLMH B )KUBOH KIIETKE.

HerunpuposaHue cyOcTpaToB U OKHCIeHHe Bonoposa (00pa3oBaHue BOJBI) Kak
WMICTOYHMK DHEepruu aisa cuate3a ATO.

Pazo0mieHne TKaHEBOro MABIXaHUS M OKUCIUTENBFHOTO (OoChOpHITHPOBAHHS;
TePMOpPEryIsTopHas QYyHKIUs TKAHEBOTO IbIXaHHS.

KarabomusMm rimroko3sl. A3poOHBIM TIHKOIU3 — OCHOBHOHM ITyTh KaTaboim3Ma
JIFOKO3BI Y YelIOBeKa.

CBolicTBa M paclpocTpaHEHHE IVIMKOI€Ha KaK pe3epBHOrO IOJHcaxapHuia.
Mobunuzanus IIMKOreHa: MeXaHHW3M, peryiinus, Ouolorudeckas polib.
Paznuuns MOOMIM3aMK ITIMKOTE€HA B IIEYSHH U MBIIIIAX.

MeTtaboiu3M rajgakTo3sl ¥4 €ro BPOXKISHHBIE HApYIIeH . [ aTaKTO3eMHUH.
BaxxHelmme JTANUABI TKaHEeH desloBeka. PesepBHbIe JIUNUABI (KUPBL) U JIUITHAIHI
MeMOpaH (clIoxHBIE NTUNUAB). He3ameHHMEBIE (aKTOPBl MUTAHHS JIMITAHOMN
IIPHPOJEL.

bamnanc xonecrepuna B opraHusme. Paznuysble MexaHu3Mbl peryisuud ['MI'-
KoA-penykTa3sl. Ponp TUIIOIPOTENHOB B TPAaHCIIOPTE XOJIECTepHHA KPOBBIO.
MonexynspHble MexXaHW3MBI aTepockiepo3a. bHoxuMHUYecKkWe IIPHHIIHIIEI
JICYCHHUS, POJIb OMETa-3 KUCJIOT B MPO(PUIIAKTUKE aTEPOCKIIEPO3a.

Obmias cxeMa MCTOYHHUKOB M IYTEH pacxXoJOBaHUsS aMHHOKHCIOT B TKAaHSX.
Junamudeckoe cocTosHUe OenKoB B opranusmMe. KaTencussl.
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17.

18.

i9.

20,

21,

22,

23.

24.

25,
26.

27.

28.

29,

30.

buoreHHble aMHHBI: THCTAMHH, CEPOTOHUH, Y-aMUHOMACIIAHAs KHUCJIOTA,
KarexonamuHbl. IIpoucxoxaenue, GyHKkuud. OKucIeHHe OUOreHHBIX AMHHOB
(aMHUHOKCHIA3bI).

Obmen 06e3a30THCTOrO OCTaTKa aMHHOKHCIOT. [ JTMKOTEHHBIE W KETOTEHHEIE
AMUHOKHCIIOTEL.

Buramunsl. HMctopus oTkpeiTus u u3ydeHus. Krmaccudwukaius BHTAMHHOB.
AnMeHTapHble U BTOPUYHBIE THIIOBUTAMUHO3EI. [ HIIEpBUTaMHUHO3EI.

Butamun E (Toxodepon), xumudeckas Ipupoja. YdacTue B 0OMeHe BEI[ECTB.
IlpusHaku  E-aBuTamMuHO3a. AHTHOKCHIAHTHas (QyHKIHsS  TOKo(depoia,
OTPEOHOCTH, MEAULIMHCKOE IPUMEHEHHE.

@omanua ¥ ButamuH B12. Xumudeckas npupona. buoxumudeckue QyHKIIHH
KodepMeHTOB. llpm3Hakm HexocTaTka 3THX BUTaMHMHOB. [loTpeGHOCTE H
MEIUIMHCKOE IIPUMEHeHHe. AHTUBUTaAMUHBI BUTaMuHa B9 u B12, mpumenenne
B MEJIULIUHE.

Iuknuueckne HYKJICOTUABl, MOHBI KalbLMs, pOJIb TOCPETHUKOB MEXIY
TOPMOHAMH H BHYTPUKIJIETOUHBIMH IIPOIECCAMH.

Tupoxcun. Crpoenune, OuocuHTe3. Ii3MeHeHHs oOMeHa BelIeCcTB IpH
TUIIEPTHPE03e W TUNOTHpeo3e. MeXaHU3MBl BOSHHKHOBEHHS SHIEMHYECKOIO
300a U ero npeaynpexacHue.

Ponb neyenu B oOMeHE YIJIEBONOB, JIMIIUIOB, aMHHOKHCIOT. CuHTe3 OelIKoB
TIJ1a3MEI KPOBH B TIEUEHHU.

OcHoBHBIE (YHKIIMH KPOBH.

Benky ChIBOPOTKM KpoBH. ANBOYMHH U JOpyrue TpPaHCIOPTHBIE OeNKH.
['moOynuHEL.

Kommaren: o0co0eHHOCTH  aMHHOKHCIOTHOIO  COCTaBa, IIEPBHYHON |
IIPOCTPAHCTBEHHOM CTPYKTYPEI, OMOCHHTE3A.

Heiipomenuatopsl: ¢yHkumm KarexomamuHos, ['AMK, ameruixonuHa,
CEepPOTOHUHA, TTyTaMara, INIUINHA, THCTAMUHA.

XapakTepucTUKa KOMIIOHEHTOB MOYM B HOpMe U martojoruu (Oenkw,
HeOeJIKOBBIE a30THUCThIE BelllecTBa, 6€3a30TUCTEIE KOMIIOHEHTEHI).

OCHOBBI OMOXMMHUYECKOH TUATHOCTHKY 3a00IeBaHUH TTOYEK.
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