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1. CraTnyeckasi OMOXHMHSA

Ilpenmer u 3amadu  Owonormdeckodf xmmmu. OOMEH BellECTB H OHEPIHH,
HepapxuyuecKas CTpYKTypHas OpraHH3alisi ¥ CaMOBOCIPOM3BEICHAHE KaK BaKHEHIIINE
NpU3HAKA JKUBOM Marepur. MoneKyispHas JIOrwxa XXuBoro. ['ereporpodHble H
ayTOTPO(HBIE OPraHW3MBL: DPa3IM4Ms II0 TNHTAHHI0 M HCTOYHHKAM JHEPIUH;
KaTaboIu3M 1 aHaO0onIu3M. MHOrOMOIIEKYIIPHEIE CHCTEMEI (MeTabonudeckue ey,
MeMOpaHHBIE MPOLECCH, CHCTEMBl CHHTE3a OWOMOIMMEPOB, MOJICKYJISIPHBIE
PETyJIATOPHbEIE CUCTEMEI) KaK OCHOBHBIE OOBEKTHl OMOXMMHYECKOIO MCCIETOBAHM.
TeopeTuueckas OCHOBA W IIPUKIAJHOE 3HA4YeHWE OHOIOTHYECKOM XUMHH L1
CIELMANUCTOB pasnuuboro npoduns. OCHOBHBIE pasleNnbl W HAIpaBIeHHST B
OMOXUMHHM:  OHOOpraHHuYecKas  XUMHS,  CTaTHYeckas, AWHaMH4YecKas H|
(GyHKIMOHATbHAsS OHOXUMHSI, MOJNEKyIApHas OHONOrus, KIMHAYECKas OHOXUMUSL 1
KJIMHHUKO-J1a00paTopHas TUarHOCTHKA.

1.1.CtpoeHne U QYHKIHMHA OSIIKOB.

®opMHUpOBaHUe IPEICTABICHNUS 0 OelIKax KaK O BayKHEHIIEM Kilacce COSTUHEHUH 115
opraausMa. BeJkyi MpocThie U CIIOXKHBIE. Y POBHHM OpraHHU3aluy OSIKOBOM MOJIEKYIIBL.
B3auMOCBA3b CTPYKTYPbI X QYHKIIHH. ,

Buonoruueckue GyHKIwm OenxoB. Ponb Oenkos B Hpoueccax MEKKJIETOYHOTO H
MEKMOJIEKYJISIPHOTO y3HaBaHUs. Benku-thepMeHTHl, OeJIKU-peTenTopEL,
TpaHCIIOpTHEIE OEJKH, aHTHTeNa, OEeIKOBEIE TI'OPMOHBI, COKPATHTEIBHBIE OENKH.
Mauoroo0pasue CTPYKTYpPHO ¥ (DyHKIIMOHAJIBHO Pa3jIMUHBEIX OelKoB. bromoruyecku
akTuBHEIe mnenTuanl. CrpykTypHbele Oenku. CamocOopka MHOTOMOIEKYISPHEIX
OENKOBBIX CTPYKTYp: TMONU(EPMEHTHBIX KOMILUIEKCOB, KJIETOYHBIX OpraHel,
BHPYCHBIX YACTHI[, KOJUIAar€HOBBIX BOJOKOH. MeTonsl OenKoBOH  XMMHH.
KonuuecTBeHHOE ompejelieHre GenkoB. MeTombl pasieNneHus U OYMCTKH OeNKoB.
@pakuuoHupoBanue, abuHHas, abcopOIUOHHAS, MOHOOOMEHHAs Xpomarorpagus,
renb-QUIBTPanus, 3NekTpodope3, HMMYHOIEKTpodope3,  H303JIEKTPHIECKOE



(GoxycupoBaHHE, HMMYHO-OJIOTTHHI. MeToasl HAeHTHDHUKAIWH T'OMOTE€HHOCTH
0enKoB.

1.2. DepMEHTEL.
Hctopus OTKpeITHS M H3ydeHHs (epMeHTOB. (JcoOeHHOCTH (epMEeHTaTUBHOIO

kaTanuza. Knaccudukamus u HoMeHnkiarypa cepmentoB. CsoiictBa (hepMEHTOB.
CrenuduYHOCTh AEUCTBUS. 3aBHCUMOCTH CKOPOCTH (DEPMEHTATHBHEBIX PEaKI[Hil OT
Temneparypsl, pH, KkonmeHtpamuu ¢epmeHta u cyOctpara. Ilomatme o
npodepmMeHTax U u3obepMeHTax. EQUMHAIEI M3MepeHnsT aKTUBHOCTH H KOJIMYECTBA
depmentoB. KodakTopsl (epMeHTOB: HMOHBI METAUIOB W  KO(GEPMEHTE.
Kodepmentarle ¢QyHKIMUM BHUTAMHHOB. WHTrHOHUTOPEI (epMeHTOB: OOpaTHMEBIE H
HeoOpaTuMble. Buapl  MHIMOMpOBaHMA:  KOHKYPEHTHOE, HEKOHKYPEHTHOE,
OecKOHKYypeHTHOe, cyOcTpaTHOe U alocTepudeckoe. JIekapcTBeHHEBIe IpenapaTsl -
UHruOUTOpEl  (QepmeHToB. IlyTm  perymsimum  akTHBHOCTH  (DEpMEHTOB:
aJUTOCTepUYECKUE MHIMOMTOPHI U aKTHBATOPHI; KATATHTHYECKHH W PEryJISTOPHBIH
IEHTPBI; YeTBEPTHIHAS CTPYKTYpa aJIOCTEPHHUECKHX (DEpMEHTOB M KOOIIEPATHBHEIE
U3MEHEeHUsT  KOHpopMaluu  NpoToMepoB  depmeHTta;  dochopunrpoBaHue-
nepochopumpoBaHue.

[TommdepmeHnTHEIE CcHUCTeMBl. HaaMmonexkynspHB'e KOMIUIEKCHL. [loHATHE O
MeTaboIoHax. MexMoneKysipHOe B3aUMOICHCTBHE.

Pacripenienienne  depmenToB B opranmsme. Oprasocrernuduyueckie GepMeHTHI.
Nzmenenus GpepMeHTHOrO COCTaBa IIPU OHTOreHe3e. JH3UMOIATHH BPOXKIEHHBIE W
npuobpetenHsie. [IpoucxoxaeHue GepMeHTOB IIa3Mbl KPOBH. DH3UMOIMATHOCTHKA,
sH3UMoOTepanus. MiMMoOunnzoBanHble (hepMEHTEI.

1.3. HyKknenHOBBIE KUCIOTHL.

HyxnenHoBble kuHCIoTEl. Bunabl, poms B mpomeccax IKH3HENESTEIBHOCTH.
Hyxneorugusiit cocraB pudonyknenHoBblx (PHK) um ae3okcupubOHYKIEHHOBBIX
(AHK) xwucnor. KommnemeHTapHBIe W HEKOMILUIEMEHTApHEIE IOJHHYKICOTHIHEIE
nenu. Bropuunas crpykrypa PHK. JIpofinag cmoupans JHK. [eHatypauus wu
penatypauus JHK. I'mbpunmzanus JIHK-IHK u JJTHK-PHK; BropuuHbie pazmudus
IIEPBUYHON CTPYKTYphl HYKJIEMHOBBIX KUCIOT. Pubocomel u pubocomansusie PHK.
ITomupubocomer 1 marpuunsle PHK. Tpancmopraele PHK. Ctpoenue xpomocom.

CamocOopka HyKJI€OmPOTEUTHBIX YACTHII.

1.4. buocyHTe3 HYKJIEHHOBBIX KHUCIOT 1 OeIKOB (MaTpUIHEIE OMOCHHTE3HI).

Mopens JJHK VYorconma m Kpuxa, oObscHeHHE (HHU3MKO-XUMHYECKOTO MeXaHH3Ma
camornpoussenieHus reHoB. bruocunres IHK (pemnukanys): CTEXUOMETPHUS peaklnu;
JHK-momuMepassl; MaTpHlla; COOTBETCTBUE IIEPBUYHOM CTPYKTYPBI IIPOAYKTA
peakuMy IEepBUYHON CTpyKType MaTpunbsl. OmpeneneHHas I10CIeI0BATEIHHOCTE




HYKJIEOTHIOB B TIOJMHYKICOTHIHOW Lemd Kak Ccrocod 3amucd HH(OpMAaIWH;
peIUTHKaIus Kak crocod repenadyn HHGOpMaldy OT MATPUIBl K IIPOAYKTY PEaKIHH.
Cunte3 JIHK u ¢dassr xinerounoro genenus. Mpentuunocts JIHK pa3sHEIX KIETOK
MHOTOKJIETOYHOro opranu3mMa. [loBpexnenus u penapauus JHK.

Bbuocunres PHK (tpanckpumnius): PHK- nonumepasa; crexuomerpus peakuuy; JHK
KaK MaTpuIila, TPaHCKpHIMi Kak mnepemada uHbopmamumu ot JHK u PHK.
BuocunTes pubocoMHBIX, TpaHcopTHEIX U MaTpu4dHbIX PHK. [ToHATHE 0 MO3an4YHOM
CTPYKTYpe T€HOB, IIEpBUYHOM TPAHCKPHIITE, IIOCTTpaHCKpPIHIIHOHHOH TIOCTPOHKe
PHK, anbTepHaTUBHOM CILIAMCHHTE.

BuocunTes OenxoB. KoHIlenuga oquH I'eH - OIHH 6en01< (OIMH IUCTPOH — OJHA
IOJMITENTHIHAS ~ Lemb). [IpefcTaBieHHE O  COOTBETCTBHM  HYKJIEOTHIHOM
10CJIeI0BATETFHOCTH reHa U aMUHOKUCIIOTHOM IIOCIIE0BATEIbHOCTH
cooTBeTCcTByOIero Oenka (komnuHeapHocTh). Matpuynas PHK. Ocnosrow
moctyinar Monekymsapao# Owonoruu (JJHK — MPHK — 6Genok). Ilepeson
(TpaHC/AIMSA)  YeTHIPEX3HAUHOW  HYKJIEOTHAHOH  3amucu  HHQOpMAalMd B
NBALIATH3HAYHYI0O aMHHOKHUCIOTHYIO 3alliCh; OMOJIOrMYecKHi (aMHUHOKHCIIOTHBIH,
HYKIEOTHAHBIN) Kkoa. JInwHa KomoHa (KOgoHOBOe uHcio). CMBICI KOZOHOB.
OrcyTcTBHE KOMIUIEMEHTAPHOCTH MEXIY HYKJICOTHIaMH M aMHHOKHMCIIOTAMH:
runoreza aganropa; TpancmoptHas PHK kak apanrtop; B3aumopeiictsue TPHK u
MPHK. Bbrocuntes ammuoanuia-TPHK: cybcrparnHas cnenuUYHOCT aMHHOALIMII-
TPHK-cunTeTas. M3oakuenropusie TPHK.

Becknerounsle  cuctemel ~— OwmocuHTe3a  OenkoB.  CrpoeHue  pUOOCOMBL
[TocnemoBaTensHOCTh  COOBITUH TpH  00pa3OBaHWUM  TONUIIENTHOHOW  LIEIH:
cBaspiBanre pubocom u MPHK, obpa3zoBanme menTugHOK CBSI3M, TpaHCIOKAIMs
nentagui-TPHK.  Tepmunarus cuHTe3a. OYHKIHOHHUPOBAHHUE ITOJIHPUOOCOM.
VHHMBepCaIbHOCTE OMOJIOTHYECKOTO KOJla W MeXaHu3Ma OnocuHTe3a OelKoB.
AHTHOHOTHKH - THTHOUTOPEI CUHTE3a HYKJIEUHOBBIX KUCIIOT U OEIKOB.
[TocTTpaHCISIIMOHHBIE H3MEHEHHsI OenKoB: 00pa3oBaHHE OJHUIOMEpPHBIX OENKOoB,
YACTHUYHBIH MPOTEOTH3, BKIFOUCHHE HEeOEIKOBEIX KOMIIOHEHTOB, MOIU(DUKAIHI
aMUHOKHCIIOT.

Perymsipst OuocunTesa OenkoB. [loHsTHE 00 OmepoHe W DPETyNSIMA HAa YPOBHE
TPaHCKPHUIILIHH.

1.5. OCHOBBI MOJIEKYJISIPHOY FEHETHKH.

HuddepernnanpHas  akTHBHOCTh  I€HOB ~ KaKk  MEXaHW3M  KIETOYHOH
nuddepeHIMPOBKH. M3MeHeHHe 6elIKOBOro cocTaBa KJIeTOK IpH AuddepeHIupoBKe.
CrHTes remorioOWHa TIpH Ppa3BUTUKM JOPUTPOIMTOB. JHAUYEHHE H3Y4EHHUSA
TG epeHIIUPOBKY U OHTOreHe3a sl MeIUL[UHBEL.

Pacmian xieTouHsIX 6enKoB. BpeMs mory>Ku3HU pa3sHbIX OENKOoB.

MOJ’IeKy.HHpHBIG MEXaHU3MBI KJIETOYHOH H3MEHYHUBOCTH.



MornekynapHble MyTalliMi: 3aMeHBI, [eJelHH, BCTAaBKH HYKJICOTHIOB. YacTtoTa
MyTalllii, 3aBUCHMOCTb OT YCIOBHI cpeiabl (paadalisi, XHMHYECKHE MYTAareHEI).
MexaHu3MBl YBEIMYeHHS 4HCJIa T€HOB M Pa3Ho00pas3us TeHOB B T'E€HOTHIIE B XOJe
OHOJIOTHYIECKOH IBOFOIIHNH,

[‘eHOTHMNMYECKAasT TETEPOreHHOCTh B IMOMYJAIMH deloBeKa. PeKoMOHMHAIIMH Kak
VCTOYHUK ['€HETUYECKONU N3MEHYHBOCTH.

[Tonumopdusm OenkoB. Bapuwantel remoryiiobuHa, HEKOTOPEIX (EPMEHTOB.
['pynmnocnenupuveckue BelecTsa KPOBH.

HacnenctBenHbsle 00Ne3HM; pacIpOCTPAaHEHHOCTh M IIPOMCXOXKICHHE Ne(PEKTOB B
reHoTuIe; OMOXMMHYECKHE MEXaHW3Mbl pa3BUTHI OonesHu. MHoroobpasue
HACIIEJICTBEHHBIX  Oome3Hed. bBHoxXxuMHUecKHe  METOObl B IEHETHYECKOH
KOHCYJIbTAllMd W B JMarHOCTWKE HACIEACTBEHHBIX Ooje3Hel. HacnencTBeHHas
IIPeIpacloiOKEHHOCTh K HEKOTOPEIM Oonesnsam (Grmoxwmnrdeckue ocHoBsel). JIHK-
TIOIMMEpAa3Has [[elHas PEeakilisl KaK MeTOJ] W3y4YeHHs MeHOMa M METOJ[ JMarHOCTUKH
Oome3HeH.

1.6. Peryisiius ooMeHa BelecTs. | OpPMOHBL.

OcHOBHBIE MeXaHM3MBI perymanuu wmerabomm3ma: 1) W3MEHEHHWs AaKTHBHOCTU
(dhepMeHTOB (aKTHBAIMsI 1 UHTHOMPOBaHUE); 2) U3MEHEHUS KOJIMYeCTBa (DEPMEHTOB B
KIleTKe (MHOYKIWS WM perpeccus CHHTe3a, M3MEHEHHE CKOPOCTH paspylIcHHS
depmeHTa); 3) W3MEHEHHS MPOHHUI[AEMOCTH KIIETOUHBIX MeMOpaH. ['opMOHaIbHAsS
peryisinus Kak MeXaHW3M MEXKIeTOYHONH M MEXOpPraHHOW KOOpAWHAIWH oOMeHa
BemecTB. KJETKU-MHUIIEHH M KJIETOYHBIE pelenTopsl TOpMOHOB. llukmudeckue
HYKJIEOTHIBl, HMOHBl KalubIMs, (QochaTUuIUIHHO3UTONEHEIH H COUHTHHHHOBLIH
IUKJIBI, PONTb MTOCPEAHHKOB MEXIY FOPMOHAMH M BHYTPHKIETOYHBEIMH ITPOLECCaMH.
Ctpoenve, BnusHHE Ha OOMEH BeIIECTB M MEXaHH3MBEI NEHCTBHS Ba)KHEHIIHX
TOPMOHOB. _

Tupoxcun. CTpoeHue, 6GocuHTe3. M3MeHeHns 06MeHa BEILECTB TP TUTIEPTUPEO3E U
runotupeose. MexaHu3MBl BO3HHUKHOBEHHS OHIEMHYECKOro 300a #  €ro
MIpeIyIpexaeHHe.

ITonoBBElE TOPMOHEL: CTPOEHHE, BIMSHHE Ha OOMEH BEIIECTB M (DYHKIIHH ITOJOBBIX
JKeJe3, MAaTKU U MOJIOYHBIX JKeJIe3.

I'opMoH pocrta, cTpoeHHe W QyHKUMH. TporHble ropMOHEI TUmOdGU3a. MexXaHH3MBI
PETYIISIITHH BHYTPEHHEH CeKpeLnu.

Hepapxus perynaTopHeIXx cucTeM. HapymieHWss (GYHKIHE SHIOKPHHHBIX JKEJE3:
TUIIEP- U TUIIOIPOAYKI[MS TOPMOHOB. 3aMeCTUTeNIbHAS Tepalus IPH THIIOTIPOIYKIITHH
TOPMOHOB.

IIpocrarnaHyHbel M HX pOJb B DPEryIsiud Merabonmm3ma H (GH3HOJIOTHYECKHX
bynxuuii. Kuaunosas cucreMa M ee (QYHKIWH. BHOXUMHUYECKHE HU3MEHEHHS IIPH
BOCIIAJICHHUH.



2. Ilunamuyeckas OMOXUMUS

2.1. buonoruyeckoe OKUCIEHUE.

[Torsitve o OWONOTMYECKOM OKHCICHHUU. ODHIEPrOHUYECKHe U JK3EeprOHHYECKUe
peaxiuu B XHBOH KieTke. O0mas cxeMa YHUGUKAIMH SHEPTeTHIeCKOro MaTepuana
B opranusme. CTpoeHHe MUTOXOHIPUH B CTPYKTYpHAs OpraHH3aIUs LEMH IepeHoca
AIEKTPOHOB U MpOTOHOB. M30OupaTenpHas NPOHWIAEMOCTE MHTOXOHIPHAIBEHON
MeMOpanbl 11 cyberparos, AI® u AT®. Makposprudeckue coequHeHus. OopMmbl
aKKyMyJssupd sHepruw. MemOpanuslii morenumuan (A HY, A pH, A Na").
HerunpupoBanue cyOCTpaToB M OKHCIEHHE Bopopona (oOpa3oBaHHE BOJBI) Kak
UCTOYHUK 3Heprum i cuHTe3a AT®. JleruaporeHassl M IEpBUYHBIE aKLEIITOPHI
Bogopoma - HAJl u d¢uraBonporeunsr; HAJIH-neruaporeHaza. TepMHHAIBHOE
OKHCJIeHHe, YOMXWHOH, LHUTOXPOMEI, IHTOXpOMOKcHaaza. OKHUCITUTETbHOEe
dochopmnupoBanue, K03 PUITHEHT P/O. Paznocts OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX  IMOTEHIHAJIOB  KHCIOPOJa KAk  HCTOYHHK  JHEPrHH
OKHCTHUTENsHOTO (ochopunupoBanus. Perynsius nenu IepeHoca 3IIEKTPOHOB

(mpIxaTeabHBIH KOHTPOJL). Pa3zoblneHue TKaHEBOTC [BIXAHUS U OKUCIUTEIHLHOIO
dbocopunrpoBanusa;  TepMOperylIsaTOopHas  (QYHKIHS  TKaHEBOIO  JIBIXaHHUS.
Hapyienus sHepreTaeckoro oOMeHa ¥ THITOKCHYSCKHE COCTOSHHUS.

2.2. CTpoeHHe KIeTOYHLIX MEMODAaH.
CoBpeMeHHbIE TIPENICTABIEHUS O CTPYKType H OyHkmuu. Jlumumsr memO6paH:

MIPEINCTaBUTENH, TOMH(QYHKIMOHATBHOCTh, POJIE B  o0ecrieueHwH  (UIHKO-
XUMHUYECKMX XapaKTEPUCTUK (TeKydecTb, aCHMMETPHYHOCTh, (QUKCaIis OelTKOBOTO
Mareprana). DocONUNMUAIB], XONeCTePHH, TIIMKOJUIIHABIL, IIPOOKCHOAHTHBIE H
aHTUOKCHJAHTHEIE CBOMCTBA. Ponk nmummmoB MemOpaH B 06pa3oBaHHM BTOPHYHBIX
MECCEH/KEpPOB, 31K03aHOMI0B. [IpoTekTopHAast poTb BUTAMIHOB U 61O(IIaBOHOH/IOB.
benku memOpas. IloHATHe O nepupepUUecKUX W HHTETPATbHBIX OelkaX. Bemku-
Hacochkl, Oenxu-kaHanel. [nukompoTewssl, peuentopHas ¢yHkuua. Poms B
MEXKJIETOYHOM M MEXMOJEKYJIpHOM Yy3HaBaHuu. OOmme u crerubHIecKie
¢byHKIHE MeMOpaH.

2.3. O6MeH ¥ OVHKIIHK OEJIKOB ¥ aMUHOKHUCIIOT.

Ofmass cxeMa HMCTOYHHMKOB M IIyTeH pacXOOBaHHS aMHHOKHMCIOT B TKaHIX.
JuHaMmuueckoe cocTossHUE OenKoB B opranuzMe. KaTercHHEL.

[Tumessie 6Kl Kak HCTOYHHUK aMHHOKHCIOT. [lepeBapruBanue Oenkos. [IpoTenHaskl
- IIENICHH, TPUIICHH, XUMOTPHUIICHH; NPOpEepPMEHTHl IPOTEHHa3 M MEXaHH3MBI HX
npeBpalleHuss B (epMeHTH;  cyOcTpaTHas  CHeNU(UYIHOCTH  IPOTEHHA3
(n30MpaTenbHOCTD TUIPOIIA3A [IENTHIHBIX CBA3EN). DK30MenTUaasbl:
KapOOKCHIIENTHAA3b], aMUHOIICTITH/IA36I, IUIENTHIa3bl. BcacklBaHNe aMHHOKHCIIOT.



buoxuMudyeckne MeXaHWU3Mbl PEryJSaluH IHINEBAPeHUS: TOPMOHBI JKEIYIOYHO-
KHIIIEYHOTO TPaKTa.

['myTaMdH Kak [OHOp AaMHJJHOH TpYNIBI TPU CHHTE3e psja COEJUHEHUH.
['myTamuHa3a Modek; oOpa3oBaHHE M BBIBEJICHHE COJIEH aMMOHHMSA. AKTHBaIHs
rIyTaMWHA3kl [MOYeK mnpd  anumose. JlekapOoKCHIMpoBaHME aMHHOKHCIOT.
buoreHHsle  aMHHBI: THCTaMWH, CEPOTOHWH, Y-aMHMHOMACIsSHAs  KHCIOTa,
katexojgaMuHel. [Ipoucxoknmenue, OGyHKnun. Oxucienrie OHOTEHHBIX aMHHOB
(aMHHOKCH/TIa35I).

TpancmernnupoBanre. MeTHOHHH H S-ameHo3wiMeTHOoHWH. CHHTE3 KpeaTwHa,
anpeHanuHa, ¢ocharugunxonuHos, wmetuwnupoBanne JHK; mnpencraBinenue o
METHJIMPOBAHUM UYXKEPOJIHBIX, B TOM UHCIE JIEKAPCTBEHHBIX COEIUMHEHHH.
TeTparuapodoaueBas KUCIOTa W CHHTE3 OJHOYTJIEPOIHBIX TPYII; HCIIOIH30BaHHE
OMHOYTJIEPOJHBIX  IPYyMI  MPOU3BOAHEIX  TeTparufpodoireBoil  KHUCIOTEL
MeTuaupoBaHiHe TOMOITUCTEMHA. [IpOSBIEHHUS  HENOCTATOYHOCTH  (OIHEBOM
KHCIIOTEl. AHTHBHTAMHHBI (GoneBod KHCIOTEL CynbhaHWIaMUIHBIC Mpernaparsl.
ITousaTre 06 anTUMeTabONIHUTAX.

2.4. BzanMocBs3b 00MeHa YITIEBOJIOB, JUIHWI0B, AMHHOKHCIIOT.
OOMeHn 0e3a30THCTOTO OCTaTKa aMHHOKHCIOT. [ JIMKOreHHBIe M KeTOreHHBIEe

aMUHOKHCIOTEL. ~ CHWHTE3  TJIIOKO3bI M3  aMHUHOKMCIOT W IJIHIEpHHA.
[ IFOKOKOPTUKOMIHEIE TOPMOHBI: BIMSHHE Ha IVIIOKOHeoreHes. Hapyienus oOmena
[PY THITEPKOPTHULIA3ME U THITOKOPTHIIM3ME.

BrocuHTe3 aMUHOKHCIIOT U3 YTIIEBOI0B. BHOCHHTE3 XUPOB U3 yIIEBOIOB.

Pons wHCYyNHHA B peryisinuu oOMeHa yTieBOAOB, KUPOB, aMUHOKHUCIOT. Perynsnus
COIEep)KaHWsl TIIOKO3BI B KpoBU. V3MmeHeHuss oOMeHa YriIeBOJOB, J>XHUPOB U
AMHUHOKHUCIIOT TP TOJIOJaHUH. PacmpocTpaHeHHOCTh TOJOJaHHSI B COBPEMEHHOM
mupe. [locnmemcTBus ronogaHuMs B paHHEM JETCKOM BO3pacTe; KBAIIHOPKOP.
Caxapubiii quabeT: BaKHeWIllMe M3MEHeHHS OOMEHa BEIeCTB; caxapHas Harpyska
KaK MeTOJ] TMarHOCTHKH Jinadera.

2.5. O0MeH BOJIbl M MUHEPAILHBIX BEIIECTB.
Boano-coneoit  oOMeH.  ONEKTPOJIMTHBIA  COCTaB  JKMOKOCTEH  OpraHu3Ma.
MexaHu3MBl peryisiiuid 00beMa, SIEKTPOJIHTHOTO coctaBa W pH IKuaKocTed

opranusMa. Ponp nodex B perynsiiiuu BOJHO-CONEBOT0 0OMeHa. AHTUIUYPETHIECKHM
FOPMOH,  @IbJOCTEPOH M  pPEHUH-aHTHMOTEH3MHOBas  CHUCTeMa, MEeXaHU3M
BOCCTaHOBJIEHHS 00BeMa KPOBH IIOCIIE KPOBOIOTENW, BHOXMMHUYECKHE MEXaHU3MBI
BO3HUKHOBEHHUS IOYEHHON THUIIEPTOHHH. YCJIOBUS U MEXaHW3MBI BO3HHUKHOBEHHS
aIu03a ¥ ajJkano3a, 00e3BOKUBAHUS OpraHu3Ma, OTEKOB.



Harpuii u xanuii B opranusme. TpancMeMOpaHHEI IpajiieHT HOHOB HATPUS U KaJIU;
HaTpui- KanueBbld Hacoc (Na, K- AT®aza) u ero ¢ynxkuuu. Hapymenus o6Mena
HaTpUS W KaJus.

®ochopHo-KanblMeBbli  00MeH. MuHepanbHble U OpraHmdeckue (hocdarsl
@QyHKIMM MOHOB KalbllUsi B TKaHAX. MUHeEpalbHBI COCTaB KOCTHOH TKaHH.
Perynsmus  (docdopHO-KanblHeBoro oOMeHa NIapaTrOPMOHOB, KaJBLATOHMHOM H
KanblUTpHONOM. Butamun D, TpaHcmopTHas W akTWBHas (GOpMBEI BUTaMuHa D.
['uniepmapaTHpeOnIi3M, TUIIOTIAPATHPEOHIH3M.

3. OyHKIHOHAJIbHAS OHOXHUMHSA

3.1. buoxumus reveHu.

Ponb neyenu B oOMeHe yTIIEBOIOB, JIUITUI0B, aMUHOKHCIOT. CHHTE3 GEIIKOB ILIa3MBbI
KPOBU B I[I€YEHHU.

Peakuus o0e3BpexuBaHus (NETOKCHKAIIMM) BEIIECTB B II€YEHH; OKHCICHHUE
(THOPOKCHUIIMPOBAHWE M JIp.), KOHBIOrauus. VIHaKTWBaIus TOPMOHOB B II€YEHH
(MHCYNHH, CTepOUIHBIE TOPMOHBI, KATEXOIIAMHHEI).

OGe3BpeKUBaHUE B MEYCHH MPOIYKTOB MHKPOOHOTO PACINEIUIEHHS aMUHOKUCIOT B
KUIIedHrKe. MeTaboau3M 4yXepoOHBIX, B TOM YHCJE JeKapCTBEHHEIX BEIECTB.
IIpencraBieHue o XUMHUYECKOM KaHI[EpOTEHE3E.

broxuMuueckre MeXaHU3MBI [1ATOreHe3a MeYeHOYHO-KIIETOYHOH HEeIOCTATOYHOCTH H
IIe4eHOYHON KOMBIL. bruoxumudeckne MapKepsl AMarHOCTHKY TOPaKeHUH TIeUeHH.

3.2. BuoX¥MUs KPOBH.

Oco0eHHOCTH Pa3BUTHUS, CTPOSHMS H XUMHIECKOT'O COCTABA SPUTPOLIUTOB.
I'panynonyTel ¥ arpaHyJIOUUTEL. PerynsaTopHas v 3aiATHAY (PyHKITHH.

benxu ceiBOpoTKH KpoBH. ANBOYMUH M IpyTHe TpaHCHIOPTHBIE Geskd. ['oOyIHHEL
[lonatne o Oenkax oCTpod a3pl, ompemeNeHWe C IENb0 JHArHOCTHKH.
CoBpemMeHHBIE Ipe/ICTaBIICHUS 0 reMocTase: CBEpThIBaIOIIAs,

IIPOTHBOCBEPTHIBAOIIAs CUCTEMEI, GUOpHHONIK3.. [IpOoTHBOCBEPTEIBAOIAS CHCTEMA.
[DtasMuHOreH MW TIIIa3MHH, THAponu3 (HOpHHA. AHTHUTPOMOHHEI ¥ TeapHH.
AKTHUBaTOPHI IIa3MUHOTeHa u MIPOTEOTUTHIECKHE (bepMeHTBI KaK
TpOMOONIUTHYECKHE JIeKapCTBEHHEIE CPECTRA.

3.3. buoxuMusg coeMUHUTENLHONM TKAHH.

CrpykTypHO-()yHKIIMOHAIIBHEIE OCOOEHHOCTH COCIMHHUTENBGHON TKaHH. KieTouHble
3IIEMEHTEI, OMOJIOTHYecKast posib. MeXKIeTOYHOe BEeCTBO: MIMKO3aMHHOTIMKAHE,
IpoTeorauKanel. IlongpHOCTE, (YHKIHH B OpraHu3Me. POk TPOTEOrNIMKAHOB B
obMeHe KaTHOHOB M BOjbl. OCHOBHBIE OEIKH COEIMHUTENBHON TKaHU. KomareH:
OCOOEHHOCTH aMHHOKHCJIOTHOTO COCTaBa, IEPSHYHCH M NPOCTPaHCTBEHHOM



CTPYKTYpBl, OHOCHHTe3a. Poib acKOpOHMHOBOM KHCIOTE! B THAPOKCHINPOBAHHA
nponuHa U nusuHa. OGpa3oBaHKe KOJUIAreHOBBIX BONOKOH. JIpyrue ¢pubpumnsprsie
OEelKH  COCNUHMTEJIBHON TKaHW. Pa3HOBHAHOCTH  COEAUHUTEIBHOM  TKaHH.
Ob6uemerabonudeckue U cruenubrdeckrue (QyHKIMH. M3MeHeHUs COeNUHUTEIbHOH
TKaHHU IIPY CTAPEHUH, KOJITIareHo3ax, 3aKUBJICHUH PaH.

Buoxumus KOCTHOM TkaHu. KolulareH ¥ HEKOJUIareHOBBIE OEMKH KOCTHOM TKaHH.
Poiib B peMOJICTHPOBAHAH KOCTHON TKaHU. MUHEpabHEIE BEIECTBA KOCTHOM TKaHH.
'uapoKcHanaTHT ¥ HeamaTHTHBIE (GOpMBI Kameluad u ¢ocdopa. Perynsauus
MPOIIECCOB MUHEPANU3aLMK U JIeMAHEPATH3alliH.

3.4. BHOXMMHUS MEBEIIEYHOW TKaHU.
Baxueitmme 6enxu MpluiedHoid TkaHu. COKpaTHTEIbHBIE M PEryJISITOPHBIE OEIKH.

BroXuMHuYecKre MEXaHU3MBI MEIIIIEYHOTO COKpAIleHNs U paccaadbnenus. Pojb HOHOB
Kalblldsd B PEryJIAldM MBIIIEYHOro cokpamieHus. CapkomnasMaTuyeckue Oenkw:
MHOITIOOHH, €ro CTpoeHHe M (YHKIUM. OKCTPAaKTHBHbIC BEINSCTBA MBI,
Oco0eHHOCTH YHEPreTHYECKOro 00MeHa B MBIIILIAX, kpearrrdochar.
BruoXxyMuYecKre M3MEHEHHs IIPU MBIIIEYHBX TUCTPO(UAX U JeHEepBallid MEIIIIL.
Kpeartunypus.

3.5. bruoxuMuUs HEPBHOY TKaHU
XUMHYECKHH COCTaB HEPBHOM TKaHW. DeNKHM HEpBHOM TKaHH, CTPYKTypHBIC U
QyHKIMOHANEHEIE ocobenHocTr. Crennbudeckue Oenkd HepBHOM TKaHW. JIMMUIbL,

TIpeNCTaBUTENM, OMOTorHdeckas pojib. YTJIEBOABl HEPBHOH TKaHW. MueTMHOBEBIE
MeMOpaHBI: 0COOEHHOCTM cOCTaBa M CTPYKTYpPHlL. bHOXHMHA BO3HHKHOBEHUS "
TPOBEEHHsT HEPBHOTO HMITylbca. MOJEKyIIpHEIE MEXaHW3Mbl CHHAIITUICCKOH
nepenayr. OHEpreTHYeCKHd OOMeH, 3HadeHHe a’poOHOro pacmaga TUIFOKO3BL
Ocobennoct  obmMeHa  aMHMHOKHMCJIOT. POnp  IIIyTaMHHOBOHM  KHCJIOTHI.
Boz6yxparompe # TOPMO3HBIE MEIHMATOPhl B ILEHTPAllbHOM HEPBHOM CHCTEME.
Kputepuu. bronoriauecky akTUBHBIE TeNTHBL. Homnuienys 1 aHTHHOLUIIENI THBHBIE
MexaHuaMbl. OOMeH M (yHKIUH OHOreHHBIX aMWHOB. HapymmeHus oOMeHa IpH
MICHXUYECKUX 3a00/IeBaHUAX.

[TaMsTh, BU/IBI, MEXaHU3MBI (DOPMHUPOBAHHS.

4. Knuandyeckas ouoxumusi. [Taroomoxumus. Jlaboparopuas MeJnuuHa

4.]1. BUOXUMHKS KPOBH.

Anp0yMHH, colep)KaHie B HOPME, OTKIIOHEHHUs, OHOJIOTMYecKHe (QYHKI[MH, EMKOCTB,
TPAHCIIOPT OSHIOTE€HHBIX, HK30T€HHBIX KCEHOOMOTHKOB, OHONOTHYECKM AKTHBHBIX
BEIIECTB, 3alMTHAS POJb. MI3MeHeHNs IpH NTaTOJIOTHH.




benku octpod (asbl. XapaKTepHCTHKAa OTAGNBHBIX OelKOoB. MeXaHu3M pa3BUTHA
ocTpo(a3HOTO OTBETA.

01-aHTUTPHUIICHH, COJepkaHue, buonorudeckas posnb. KOBEHHUITBHEINA LHPPO3 MEYeHH
1 5M(H3eMa JIerKuX - Kak IPOSBICHHs Je(UIINTa AHTUTPUIICHHA.

MaxkpornoOynuHel, cofepXaHue, OHOIOrHYecKas polib:: MakpornoOyauHel Kak
MapKepHl 3I0Ka4eCTBEHHBIX HOBOOOPA30BaHHIA.

['anTornobun, comepxaHue, OWoNOrmdYeckas poNb. Y4YacTHe TalTOTNOOMHA B
TPaHCIIOPTe reMOTrI00HHa.

Oposomykous, cojepxaHue, OuoIOrWdeckass pojib. Y4YacTHE OpO3OMYKOHIAa B
ocTpo(a3HOM OTBETE Y JETeH NepBOro roaa Xu3HH.

Cucrema kommnneMenTa. OTaenbHbIe OeIKH, OHONIOTHYIecKas poib.

Iepynomnna3MuH, cofiep>kaHue, OHOJIOrHYecKast pob.

C- peaktuBHBI 00K, OHONIOrHYECKas POJb.

JlnarHoCTHYeCKOe 3HaUeHME OIpeeNICHHs COIepXKaHUsI OenKoB ocTpoit (aszsl mpu
HEKOTOPHIX IIaTOJIOTHYECKHUX COCTOSHUSIX (MH(MDAPKT MHUOKapjia, KOJIareHo3sl,
OaxrepuanbHas HHEKIHs Y IeTel IepBOro rofa )XU3HU, BUPYCHBIN MelaTHT).

4.2. AnsTepHaTHBHBIE OHOJOTHYECKHAE YKUIKOCTH.

4.2.1. Buoxumusa pomoeot HcuoKoCHmu.

Bronorugeckast pons U QU3NKO-XHMHUECKHE TAPAMETPhL pOTOBOM x)uaKkocTH. CTIoHa
KaK CTPYKTYpHpOBaHHas cHCTeMma. Polb CIIOHBI B NOANEP)KAHWH ITOCTOSHCTBA
cocraBa 3yba. benku poroBo# xumkxoctu. Conepxanwe, (QyHKIHH. DepMeHTHI
(ruOopomUTHYecKHe, NPOTEHHA3bl M HHTHOWTOPHI MPOTEHWHA3, OKCHIOPEXYKTa3bl).
IIpookcuIaHTHBIE M aHTHOKCHUJAHTHBIC CHCTEMBI POTOBOH >KUIAKOCTH. 3allATHAas
pOJb CIIOHBL. bronoruyecku akTUBHBIE BEIECTBA POTOBOM KMIKOCTH, HCTOYHHKH,
MPEJICTABUTENH, POJb. MHHEpAlBHBIE BEIIECTBA POTOBOH JKHIKOCTH: MaKpo- H
MHKDPODJIEMEHTHI. JI[MarHOCTHYECKasi U IPOTHOCTHYECKas IIEHHOCTH MCCIIEOBAHMUs
CIIFOHBI KaK aJbTePHATUBHOH KUIKOCTH

4.2.2. Buoxumus cne3nou H#CUOKOCHU 8 HOPME U NAMOJIO2UL.

bronoruueckue dynknun. CocTaB Cle3HOH XUIKOCTH B HOPME M I1aTOJOTHH.
Opranudeckue ¥ MUHEpalbHBIe KOMIIOHEHTEI. benku, GpepmenTs! ciessl. KinHuKO-
AWMarHOCTHYECKOe 3HAYEeHHWE aHanM3a cile3bl KakK alJbTepHATHBHOM OGHOCPENIEL.
ObocHoBaHue 11€1ecO0OPa3HOCTH M HH(JpopmaTHBHocm HCCIIeIOBaHMUS CJe3bl -
crioco0a HeMHBAa3UBHOW AWATHOCTHKH,

4.2.3. Buoxumus cnepmanvHou JCUOKOCU.

DU3UKO-XUMHUYECKash XapaKTePUCTHKA JSKyNIATa (EPTHIBHBIX W HH(EPTHUILHBIX
MyxunH, Coepmarorpamma, XapakTepUCTHKa €€  KOMIIOHEHTOB.  JTallbl
ClepMaTOTeHe3a W TIOPMOHANbHAd pPeryldlus Ipolecca. DbBeaKOBBIA CIEKTp
criepManbHON kuAKOCTH. OcobenHoctu. Crernuduka o6MeHa YITIEeBOIOB B
crepmoriasme. MuHepanbHble BemmecTBa, MX (yHKIHH. OGecrieyeHre MOTOPHOM



GbyHKIIIH CIIEPMaTO30MI0B. JlmargocTu4eckas IeHHOCTh HUCCIIeJOBaHU
CIIEpMaIILHOU KUIAKOCTH.

4.3, BuoxyuMHs CepaeyHO-COCYIHUCTOH CHCTEMEBI. bOIe3HH cepila U COCYJIOB.

OcobenHocTH 00MeHa CepZIeHHON MBIIIILBI B HOPME U IIPH HUIIEMHH.
DueproobecreveHre cepIeuHON MBIIIIBL. JHEPreTHKa cepiala B HopMe. McTOUHUKH
BOCCTAHOBHTEIBHBIX OKBHBaNIEeHTOB. OxucnurenbHoe  (QochopuiiupoBaHUE H
KpeaTHH(OOCHOKMHA3ZHBIA MexXaHM3M. BIUsSHHE yCHUIEHHS Harpy3oK Ha cepile Ha
HCIIOIb30BaHue cyOcTpaTos. AT® 1 HImeMHAYeCKoe ToBpex - I(eHHIE.

benku cepaeunoi Mermrpsl. COKpaTUTeNbHbIE M CapKOILIa3MaTHYECKUe OelKu.
MWuO03WH, aKTHH, TPOTIOMUO3MH, TponoHUH. Dochopunrposanre Oenkos. Perymaius
CHUCTEMBI COKpAICHHU.

Posp Kanblys B peTyNsIAA IPOIeCCOB 0OMeHa M COKPALEHHUS CEpAeUHON MBIIIIIEL.
Kanpruit - kamemomynud., Kamsiuil - DOCpeIHHMK B pealn3allii TOPMOHAIBHBIX
CTHMYJIOB, PEeryJsTop OOMEHHBIX IpeBpalleHHIl B MHOoKapzae. KampLuil U HIIeMus
Muokapaa. [IyTH mocTyIeHus, OCIeICTBUA IIeperpy3KH.

Crapenue cepana.

ITatoOuoxumust WHGapKTa MHOKapaa. JlMHaMKKa [POLECCOB IIOBPEXKIEHHUI,
pemnapanny, KOMIIEHCATOPHBIX CIBHIOB B CEPIEYHOH MeIIe. MoeKyaapHble
MeXaHHU3MbI 00eCcIeueHIs HTUX IPOLIECCOB .

Crparerust KTHHHKO-OHOXHMHUYECKOro obcnenoBanus. @epMEHTEI [171a3Mbl KPOBH.

4.4. bBHoxXuMHuA JIeTKUX.

Jlerkue, Kak opraH raszooOmena. ['mmokcemus. [ umepkamuus. Mertabonudeckas
GbyHKUMS JIeTKHX: ydacTHe B OOMeHe Ba30aKTHBHBIX BEIECTB, TI'OPMOHOB,
mpocTarianarHoB. OcobeHHOCTH MeTaboNM3Ma JIeTOYHOH TKaHH.

OcHoBHBIE 1a00OpPaTOPHBEIE CHHAPOMBI, OTpaXalwlHe TIIyOMHY CTPYKTYPHBIX
HapylieHuH. JlMarHocTHdeckoe 3HAa4YeHHE HCCIENOBAHMA MOKPOTBI U IIPOMBIBHBIX
BOJI OpOHXOB, KOHJIEHCaTa BBIIBIXaeMOI'0 BO3IyXa.

5. Dxosioruyeckne acneKTbl OHOXHMHH

TexHoreHHOEe 3arpsA3HEeHHe OKpyKawolued cpensl. [IpupoaHble W TEXHOTCHHBIE
HWCTOYHHUKM HEOpPraHHMYeCKMX OHOIMAOB M HX OHOaKKYMYJSLUs B CHCTEMax
OouoreoreHo30B. MHorohakTOpHOE  BIMSHHE Ha  OpraHusM. MexaHU3MEI
MIOBPEXJIAIOIIEr0 NeHCTBHS KCEHOOHMOTHKOB. ODKOTOKCHKAHTHI, paclpOCTpaHeHHe,
obmebuonoruyeckue u crerupuyeckue 3ddextsl. buopaspymaromiee gelcTue
opraHuyvecKux OmonunoB. Pors XUMHUYIecKHX (DaKTOPOB 3arps3HEHHs OKPYKaroIIeH
cpenbl B (OPMUPOBAHHM JKOJIOTMUECKH 3aBHUCHUMRX TMATOIOTHYECKUX COCTOSHHIM.
3aboneBaeMOCTh HaceleHHs, 3aBHCHMOCTh OT XapaKTepa TEeXHOT€HHOW Harpy3KH.
OGe3BpexuBaHHe M TOKCH(UKAIUS KCeHOOMOTHMKOB B OpraHu3Me deloBeKa:



XapaKTepHCcTuKa ImyTel 6uoTpancdopmarun. OObeKTHBHEIE CBEICHUS O IIOTEHIIAANE
OTACHOCTH SKOTOKCHMKAaHTOB B OOECIEYEHHH CBOCBPEMEHHOM 3allUThl 310pPOBbS.
Peakiuu cBoO0qHOpaIUKAIEHOTO OKHUCIEHHS M CHCTEMA aHTHOKCHIAHTHOM 3aIUTEI
opranusMa. AKTHBHBIE (GOpPMBI KHCIIOPOJa KaK €CTECTBEHHEBIE MeTabOoJUTHl U
MTOBpEXIAloIIe areHThl. Poilb  cymepokcmpnucMmyTasel B oOmed  cHcTeMe
AQHTHOKCHIAHTHOM 3aIlUTEl OopraHusMma. Merabonudeckre OCOOCHHOCTH DPacTEHHHA,
IIOYBEI - BO3MOJKHOCTE M pealbHas IEPCIEKTHBA MCIONBE30BAHUS JUIS 3aI[UTEl OT
XUMHYECKOH arpeccuy. XapaKTepHCTHKa OTKIIMKA CPE/bl Ha NEWCTBHAE TOKCHKAHTOB.
bronoruueckas poms (DEHONBHBIX COENWHEHUMH B pPACTEHHSX M II0YBE. MeTOEI
U3yYEHHUS BIHAHUSA OTAENBHBIX KCEHOOMOTHKOB Ha KH3HEAEATENFHOCTD KMUBOTHOIO U
pacTUTEIbHOTO OpraHu3Ma. BiusHWe aHTPOIOreHHOIro 3arpsi3HEHUs OKpPYIKaromiei
Cpezibl Ha 3[I0pOBbe OepeMeHHBIX XXeHIIMH W jaeTei. [lapaMeTpsl KpOBH B OLEHKE
aaliTUBHBIX PEAaKIMd W IMAaTONIOTMYECKMX M3MEHEHHHM B OpraHm3Me IIpH
HeOJIaronpusATHON 3KOJIOrM4eCKOH 00CTaHOBKE. '
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