IIpencemarens fip

IIPOI'PAMMA

BCTYNHTEJILHOI0 HCILITAHHS %
MO0 cnenHaJbHOH THCHHIUIHHE 1J15 NOCTYNAIOIIHX HAa 00yYeHHe 10 IPeFpa
NOArOTOBKH HAYYHBIX H HAYYHO-TIEarOrH4ecKHX KaJpoB B ACHHUPAHType

I'pynna nay4neix cnenuaJjbHocTeil 1.5. Buosornyeckue Hayku
Hayunas cnenunanbHocThb 1.5.4. Buoxumusi

1 CraTH4yeckasi OHOXHMHUS

Ilpenmer u 3amaym Ouomormdeckoit xumunm. OOMEH BEIECTB M SHEPIHUH,
HepapxuiecKas CTPYKTypHas OpraHH3allidsi X CaMOBOCIIPOM3BeIeHHE KaK BaKHENIIIHE
NpU3HAKK JKHBOH Marepud. MojeKyiipHas JOTHKa JXHBOTO. I eTepoTpodHBIE H
ayTOTPOGHBIE OPraHU3MBI: DPa3IUYUs [0 I[UTAHUIO W HCTOYHHKAM SHEPIUH;
KaTabonu3M U aHaboau3M. MHOTOMONEKYIISIpHEIE CHCTEMBI (MeTabonudecKue IeNy,
MeMOpaHHBIE IpOIECCH], CHCTEMBI CHHTE3a OHOIOIAMEPOB, MOJIEKYIISPHEIE
PEryJIATOpHBIE CHCTEMBI) KaK OCHOBHBIE OOBEKTHI OHOXMMHYECKOTO HCCIIENOBAHHS.
Teopetnyeckas OCHOBa M MPHKIAJHOE 3HAUEHHE OUOJIOTHYECKOH XHMMHH I
CHELHAIUCTOB pasnmuyHoro mnpoduns. OCHOBHBEIE pa3menbl W HANPABIEHUS B
OuoxumuM:  OMoOpraHWHecKass ~ XWUMHs,  CTaTHYecKass, JUHAMHYecKas U
GyHKIIMOHANEHAs OHOXHUMHUS, MOJEKYJIApHas OUOJIOTHS, KIHHHYECKAas OMOXMMHUS H
KJIMHUKO-J1ab0OpaTopHas JUarHOCTHKA.

1.1 Crpoenne u pyHKIHH GeJIKOB

QopMHpOBaHHE IIpelCTaBIeHUA O Oenkax Kak O BaKHEHIIeM Kiacce
COEJIMHEHUH [UI1 OopraHM3Ma. benmku IpocTele W ClIOXHBIC. YPOBHH OpraHH3alldf
OenKoBOH MOJeKy/Ibl. B3auMOCBA3E CTPYKTYPBI B (DyHKITHH.

buonornueckue Qynkuun 6emnkos. Pors 6eakoB B mpoleccax MeXKIETOYHOIO
U MEXMOIEKYISIPHOTO  y3HaBaHMs.  benku-gepMeHTH,  OeIKHU-pelenTopsI,
TPaHCIIOPTHBIE OeNKW, aHTHUTeNa, OEITKOBBIE TOPMOHBI, COKPATHUTENIBHBIE OEKH.
MHoroo6pa3ue CTpyKTypHO U (YHKI[MOHAJIBHO Pa3IMYHBEIX OenkoB. bromormaecku
akTuBHBle IlenTHABL. CTpykTypHble Oenku. CamocOopka MHOTOMOJEKYITSPHBIX
OCNKOBBIX CTPYKTYp: MNOJU(EPMEHTHBIX KOMILIEKCOB, KJIETOYHBIX OpraHesul,
BHUDYCHBIX YacTHI], KOJJIal€HOBBIX BOJIOKOH. MeTonsl OenkoBoll  XHUMHUH.
KonudecTBeHHOe ompeneneHue OenkoB. MeTOmBI pa3felieHus W OYHCTKH OEJIKOB.
OpaxiuonupoBanue, aduHHasg, abcopOLMOHHAs, MOHOOOMEHHas XpomaTorpadus,
renb-GUnbTpanysA, 3nekTpodope3, HUMMYHO3IEKTpodope3, H303IEKTPHUIECcKOe
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QoKycHpoBaHHe, HMMYHO-OJIOTTHHT. MeTOmBI UACHTUGDHKAIIME TOMOTE€HHOCTH
OEJKOB.

1.2 ®epmenTsI

Wctopust oTKphITHS B U3ydeHus GpepMeHTOB. OcobeHHOCTH bepmenTaTHBHOTO
Katanusa. Kraccudukanmmsa u HoMeHKIaTypa ¢epmenToB. CroiicTa (bepMeHTOB.
CreruduyHoCcTs JieficTBYS. 3aBHCHMOCTE CKOPOCTH (DEPMEHTATHBHBIX peakiui oT
TeMInepaTypsl, pH, koHuenTpanuu depmenra u cyberpara. [TonsTre o npodepMenTax
U usodepMenTax. ENWHWIBI M3MepeHHs aKTHBHOCTH M KOJIHMYECTBA (bepmeHTOB.
Kodakrops! (pepMeHTOB: HOHBI METAIIOB U KO(hEpPMEHTEL Kodepmenturie dyaxumu
BUTaMUHOB. MHruOutopsl QepmentoB: ofpatiMble u HeoGpaTHMBIE. Buisr
MHIMOMPOBAHNS: KOHKYPEHTHOE, HeKOHKYPEHTHOE, GeCKOHKYPEHTHOE, cyOcTpaTHOe u
annocrepuyeckoe. JIekapcTBeHHbIE IpemapaTsl - HHTHOUTOPEl (hepPMEHTOB. Iyt
PeryJILMHA aKTUBHOCTH (PEPMEHTOB: allOCTePHIECKHEe HHIHOUTOPEI ¥ aKTHBATOPEL,
KaTalUTHICCKUH M DPEryJsiTOPHBIH  LEHTPBL;  9eTBEPTHYHAA  CTPYKTypa
aIIOCTEPHYECKUX  (DEPMEHTOB M KOONEPATHBHBIE W3MEHEHHS KOH(OPMALUH
pOTOMEpOB (pepmenta; Gochopunuposarue-nedochopHIIpOBaHHE.

Ionudepmentrrle cucteMbl. HammoneKkyIspHEIE KOMIUTEKCHL IIoHSTHE O
MeTabonoHax. MexXMoIeKyIapHOe B3aUMOIeHCTRHE.

Pacmipenienenrie epmenToB B opranusme. Opranocnenududeckue bepMeHTEI.
W3MeHeHus: GepMEHTHOTO COCTaBa IIPH OHTOTeHe3e. DH3UMONATHH BPOK/ICHHBIE H
nproOperennse. [TponcxoxaeHHe HepPMEHTOB TIA3Mbl KPOBU. DH3UMOIUATHOCTHKA,
dH3UMOTepanusi. MIMMoOuIn30BaHHEIE (DEPMEHTEL.

1.3 Hyk/1eHHOBBIE KHCIOTBI

Hyknennosele kucnotsl. Bumbl, poms B mpoleccax JKH3HEHESTeIBHOCTH.
Hyxneorunusiii cocrap puOonyknenHoBIXx (PHK) M me30KcHpHOOHYKIEHHOBBIX
(IHK) xumemor. KommyieMeHTapHEIE W HEKOMIUIEMEHTApHBIE IMONUHYKIEOTHIHEIE
nend. Bropuunas crtpyktypa PHK. oiinass crmpans JIHK. [lemarypauus u
perarypauus JIHK. Tubpupusanusa JHK-THK u JHK-PHK; BropHYHble pa3mudns
IIePBUYHOM CTPYKTYpPBI HyKIEHHOBBIX KHCIOT. Pubocomel U pubocomanbusie PHK.
IMonmupubocomer u marpmansle PHK. Tpancnoprasie PHK. CTpoeHHe XpoMocoM.
Camoc60opka HyKI€ONPOTEHJHEIX YACTHII.

1.4 buocunTe3 HYKJIEHHOBBIX KHCJIOT H (e/IKOB (MATpHYHbIe GHOCHHTE3bI)
Mopenes JIHK Vorcoma u Kpuxa, oO0wsicHeHHe (QH3MKO-XHMHUYECKOTO
MeXaHW3Ma caMonpousBefeHns TeHoB. buocumutes JIHK  (perumukamus):
crexuoMeTpus peakumu; JIHK-mommmepassl; Marpuiia; COOTBETCTBHE I[IEPBUYHOMN
CTPYKTYpbl IPOAYKTa PEeaKIMd IEPBHYHOM CTPyKType Marpunbl. OnpeneneHHas



IIOC/IeI0BATENEHOCTh HYKJIEOTHIOB B IIOJUHYKICOTHIHON LIENH KaK CIIOCOO 3aIich
MHQOPMAIUH; pEIUTMKAlUA KaK CIoco0 Imepefadd MHQOPMAIMH OT MATPHIEI K
npoxykty peakuun. Cunres JIHK u dasrr knerounoro nenenus. Unentuurnocts JJHK
Pa3HBIX KIIETOK MHOTOKJIETOYHOTO opranusma. IloBpexnenns u penapamus JTHK.

buocunres PHK (tpanckpunius): PHK- nonumepasa; CTEXHOMETPUS pPeaKiinH,
JAHK kxax maTpuma; TpaHCKpHIIMS Kak mepemava uugopmammu ot JHK u PHK.
buocunTe3 prboCOMHEIX, TpaHCTOpTHBIX ¥ MaTpraHbX PHK. IToHATHE 0 MO3aH9HOMH
CTPYKType TICHOB, NMEPBHYHOM TPAaHCKPUIITE, MOCTTPAHCKPHUITLHOHHON OCTpOIKe
PHK, ajipTepHaTHBHOM CIUTaiicHHTE.

buocunTes 6enkos. KoHuenus ouH reH - oiuH 6e10K (0UH IUCTPOH — OJIHA
nonmunentuaHas  uensb). IlpexcraBmeHHe ©0  COOTBETCTBHH — HYKIIGOTHIHOM
IIOCJIEeJ0BATeIEHOCTH reHa u AMUHOKHCIIOTHOM II0CIIe/I0BATEILHOCTH
COOTBETCTBYIOLIEro Oenka (konnuHeapHocTs). Matpuanas PHK. OcHoBHO# mocTynat
MoseKyipHo#t 6uonornu (JIHK — MPHK — Genok). Ilepeson (Tpancmsis)
YETBHIPEX3HAYHOM HYKIICOTHIHONW 3amiucu MHGOPMAIMd B  JBaALATU3HAYHYIO
aMHMHOKHUCIIOTHYIO 3aIMCh; GHONOrudeckuii (aMHHOKHCIOTHBIN, HyKI€OTHIHBIH) KO,
Hiina — komoHa  (kogoHoBoe — wmeno).  Cmblcn  KojoHOB.  OTCyTCTBHE
KOMILIEMEHTapHOCTH MKy HYKJIEOTHIaMH ¥ aMHHOKHCIIOTaMH: THIIOTE3a aJ[aNTopa;
tpancroptHas PHK kax apmantop; B3ammopeiicteue TPHK um MPHK. Buocunres
amunoari-TPHK:  cyberpatHas crneuuduunocts amunoaunun-tPHK-cuaTeTas.
M3zoakuenropusie TPHK.

Becknerounbie cucrempl OGmocuHTe3a OenkoB. CrpoeHwe  pHOOCOMEL
[TocnemoBaTenbHOCTE COOBITHI IPH 00Pa30BaAHMH ITOTUIIEIITH/IHOM TIeTTH: CBA3bIBAHME
pudocom u MPHK, obpa3zoBanre menTHIHOM CBA3HM, TpaHCHIoKaus nentummi-TPHK.
Tepmunanust cuaTesa. OyHKIHOHHPOBaHHE IONUPUOOCOM. Y HHBEPCANBHOCTD
OMONOrMYecKoro Koia M MeXaHu3Ma OHOCHHTEe3a OelKOoB. AHTUOHOTHUKH -
UHTHOUTOPHI CHHTE3a HYKJIEHHOBEIX KMCIIOT 1 OEJIKOB.

IocTTpaHcAlKMOHHBIE H3MEHEHHsA OenKoB: 00pasoBaHHE OJHMTOMEPHBIX
OenkoB, UYAaCTHYHBIM IIPOTEONM3, BKIIOYEHHE HEOETKOBBIX  KOMIIOHEHTOB,
MoIUGbUKAIIUS aMHHOKHCJIOT.

Perymsiuust Guocunresa 6enkos. [TorsTHE 00 ONEpPOHE U PETYISIMA HA YPOBHE
TPaHCKPHIILIHH.

1.5 OcHOBBI MO/IeKYJ/ISIPHO# TeHeTHKH

Hubdepennuansaas aKTHBHOCTH TE€HOB KaK  MEXaHM3M  KJICTOYHOH
nuddepennupoBku. M3sMeHeHHe GEIKOBOr0O cocTaBa KIETOK NpH AuddepeHIInpOoBKe.
Cuntes reMornoOMHa TIpH Pa3sBUTHH OPUTPOLIMTOB. 3HAUEHHE H3yYEHHS
I hepeHIIMPOBKH W OHTOTEHE3A IS MEULIUHEI.

Pacnan xierounsix 6enkoB. BpeMst momyxu3HU pa3HeIx 6eIKOB.
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MonexynspHble MeXaHU3MBI KIIETOYHOM H3MEHIHBOCTH.

MonexynapHble MyTauuu: 3aMeHBl, JelellHH, BCTaBKU HyKJIeoTH0B. YacTora
MYTalliH, 3aBHCUMOCTh OT YCIOBHIH Cpeisl (pafHalys, XUMHUYECKHE MyTareHsl).
MexaHusMEl yBeNMYeHHs YMCIA TEHOB M Pa3HOOOpAasys T€HOB B FeHOTHIIE B XoJe
OMOJIOrHYECKOM IBOIIOIIH.

I'eHOTHIIMYECKAs FE€TEPOreHHOCTE B MOMYIAMH YelIoBeKa. PeKOMOHHAIMH KaK
HCTOYHHK F€HETHYECKOH H3MEHYHUBOCTH.

TomamopgusM Genkos. BapuaHThl remorno6usa, HEKOTOPHIX (DEPMEHTOB.
['pynmocnernuuyeckre BeliecTBa KPOBH.

HacnenctBennble 60/e3HH; PacpoCTPaHEHHOCTh M MPOHCXOXKIEHHUE nedexToB
B TCHOTHIC; OHOXHMHMYECKHE MEXaHHW3MBl Da3BHTHS OOJNE3HH. MeHoroo6pasue
HaCIIe/ICTBEHHBIX GonesHel. BHOXMMUYECKHe METOIBI B FeHETHYECKOH KOHCYIIbTaiH
U B IOUArHOCTHKE HaCJIeICTBEHHBIX Honeszneii. Hacnencreennas
IPEIPACTIONOKEHHOCTE K HEKOTOPEIM Gosie3naM (Onoxumudeckue ocHossl). JTHK-
[I0JIMMEpa3Has HeNHas peakius Kak MeTOJ U3YYEHUs FeHOMa U MeTOJ JHATHOCTHKH
Homne3Hef.

1.6 Perynsinus oOMeHa BeuiecTs. I'opmoHbI

OcHOBHEIE MEXaHU3MBI PEryJISLUK MeTabomu3Ma: 1) H3MEHEHUsS! aKTHBHOCTH
(epMeHTOB (aKTHBALMSA W HHTHOUPOBAHNE); 2) U3MEHEHHUS KOJIHIecTBa tbepMeHTOB B
KIeTKe (MHIYKIMsS WM PETPECCHs CHHTe3a, W3MEHEHHe CKOPOCTH pa3pyIIeHHs
epmenTa); 3) U3MEHEHUS NPOHHMIAEMOCTH KIETOYHBIX MeMOpaH. I'opMOHaIbHAS
PETymALus KaK MeXaHW3M MEKKICTOYHOM M MeKOPTraHHOW KOOpAMHALMH oOMeHa
BerlecTB. KUleTKM-MMINEHM M KJI€TOYHBIE PELENTOPsl T'OPMOHOB. LIMKIMYecKwe
HYKJICOTH/[[BI, HOHBI KaJIbIHs, (OCOaTHAMTHHOZUTOIBHEIN U COUHTHHUHOBLIH ITHKITHL,
pOJIb TOCPETHMKOB MEXIy TIOPMOHAMM M BHYTPHKJIETOYHBIMH IPOLECCAMH.
Crpoenne, BiusHHe Ha OOMEH BEINECTB M MEXAHM3MbI IEHCTBHS BAXKHEHIIHX
TOPMOHOB.

Tupoxcun. Crpoenue, OuocunTes. I3MmeHeHus 0OMeHa BELIECTB IIPH
TUTIEPTHPE03€ U TMIOTHpeo3e. MexaHn3Mbl BOZHUKHOBEHUS SHAEMUYECKOro 300a U
€ro mpeayIpex/ieHue.

IlonoBbie TOpPMOHBI: CTpO€HHE, BIHSHHE Ha OOMEH BelleCcTB U (QYHKIUH
I10JIOBBIX JKeJe3, MAaTKA U MOJIOYHBIX JKEJIE3.

T'opmoH pocta, crpoemme u ¢yHKmuu. TpOHHBIE I'OPMOHEI THIOMH3A.
MexaHu3MBI peryJIsIIUY BHYTPEHHEN CEKpEIHH.

Hepapxus peryaaropHsx cucteM. HapyuieHus GyHKIHE SHIOKPHHHEIX XKees:
TUTIEP- U TUIONPOIYKIKA TOPMOHOB. 3aMEeCTUTEIbHAS TePANUs MPH MHITONPOAYKIHH
TOPMOHOB.,
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IIpocTarnanueel ¥ MX POJIb B PETYILSIHA MeTaboIM3Ma M (QH3HOTOTHYECKHX
$yskimit. KununoBas cucteMa M ee (yHKuuH. BruoxuMmudeckue M3MEHEHHs IIpHU
BOCTIAJICHUH.

2 lnnamMuyeckas OHOXHMHUS

2.1 bBuonornyeckoe oKHCIEHHE

[lonsiTre 0 GuONOrMYeCKOM OKHCIEHHH. DHAEPrOHMYECKHE 1 SK3ePrOHUYECKHE
peaKuyy B XKMBOX KieTke. O0Iuas cxemMa yHU(HKAIMH SHEPreTHYeCKOT0 MaTeprana B
opranm3me. CTpOCHHE MUTOXOHIPUE M CTPYKTYpHAs OpraHH3alus IelH IepeHoca
SJICKTPOHOB M IPOTOHOB. [30HparenpHas MPOHHUIAEMOCTs MHUTOXOHIPHATIHHOM
MemOpansl i cy6erparos, AI® i AT®. Makpospruueckue CoeIHHEHHS. Dopmsl
aKKyMyIsaOud SHeprud. MemOpanusii motennman (A HY, A pH, A Na").
Herunpuposatne CyGCTpaTOB M OKHCIEHHE BOHOpoia (o6pazoBaHHe BOMBI) Kak
MCTOYHUK SHEPrud And cuHTe3a AT®. JleruaporeHasbl W IEpBUYHBIE AKIIENTOPHI
Bogopora - HAJl u ¢unasonporenns;; HAJTH-neruaporenasa. TepMuHATbHOE
OKHCIIEHHE, yOMXHWHOH, LUTOXPOMEI, LUTOXPOMOKCHIa3a. OKUCIHUTENHHOE
bochopunrporanme, K03 durmeHT P/O. PasHocTs OKHCITUTEIBHO-
BOCCTAaHOBUTEIBHEIX ~ IIOTCHIMANOB  KMCIOpOJa KaK  WCTOYHHK  SHEpPIHH
OKHCIIUTEIBHOTO (P OCHOPUIMpOBaHHA. Perymimus Lend mnepeHoca SIeKTPOHOB
(OBIXaTenbHEIH KOHTPOIb). Pa3oblueHne TKaHEBOTO IBIXAHHS M OKHCIHTENBHOTO
hocdopunrpoBaHus; TepMOPETyIATOPHAs (yHKIKS TKaHeBOTo Abxanws. Hapymrerus
9HEPreTHYECKOro 0OMeHa U THITOKCHIECKHE COCTOSHHS.

2.2 CTpoeHHe K/JIeTOYHBIX MeMOpaH

CoBpeMeHHBIe TPEICTABICHUA O CIPYKType ¥ GyHKuud. JIMmuasl MemOpaH:
IPEICTABUTENH, HOMH(YHKIIMOHAIBHOCTE, POJIb B 00€CIeYeHHH QH3UKO-XUMUIECKHAX
XapaKTEePHCTHK (TEKy4eCcTh, aCHMMETPUYHOCTh, (HKcAI[Usi OGEIKOBOro MaTepHaia).
@ochonunuabl, X0NeCTEPHH, MIHKONUIAIBI, TPOOKCHIAHTHEIE U AHTHOKCHIAHTHEIE
ceorictBa. Ponb nunmumoB mMeMmOpaH B 00pa3oBaHWM BTOPHYHBIX MECCEHIKEPOB,
3¥K03aHOMOB. [IpoTekTopHAas PoNIb BUTAMUHOB U OHOGMIABOHOMIOB.

benku MmemOpan. IlonAtue o nepudepryeckrx ¥ MHTErpanbHLIX Oekax. bemku-
HacoChl, OenKW-KaHaibl. | JIMKOIPOTEHHEI, peuentopHas GyHKnua. Poms B
MEXKKJIETOYHOM H MEXMOJIEKYIIpHOM Yy3HaBaHHH. OOmme u crenududeckue
byHKIMH MeMOpaH.

2.3 O6meH 1 pyHKIHH OeJIKOB H AMHHOKHCJIOT
Obmas cxema HCTOYHHKOB U ITyTeidl pacxoMOBaHHs AMHHOKHCIOT B TKAHAX.
Jlunamudeckoe coctossHUe OeKOB B opranusmMe. KaTencuHel.
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Ilnmesble Oenkd Kak HCTOYHUK aMHHOKHCIOT. IlepeBapuBaHHe OeIKOB.
lIpoTenHasbl - IENCHH, TPUICHH, XUMOTDHIICHH; HPOQEPMEHTH TPOTEHHA3 H
MeXaHM3MBI UX NIpeBpaIleHus B pepMenTsl; cyOcTpaTHas ClequpUIHOCT IPOTENHA3
(M306MpaTeTBHOCTE THIPOJIH3a e THIHBIX CBsI3€il). OK30MeNTH A3k
KapOOKCHUIIENTHIA3b]l, AaMUHOIIETITUA3b], JUIIENTHIa3bl. BcackiBaHne aMUHOKHUCIIOT.
BHOXMMUYECKHE MEXaHW3MBl PETYIAMKA [UINEBAPEHHS: TOPMOHBI JHKEIYIOTHO-
KUIIIEYHOTO TPAKTA.

I'myramMuH Kak JOHOp aMHMOHOHM TIPYNIIBI IPU CHHTE3e pSANAa COEIHHEHHL.
I'myramMunasa mouex; oOpa3oBaHWe U BHIBEACHHE CONEH aMMOHMA. AKTHBALHS
Iy TaMHMHA3BI TIOYEK MPH aluo3e. JlekapOoKcunupoBaHne aMUuHOKHCIOT. BroresHsle
aMUHBI: THCTAaMHH, CEPOTOHHH, Y-aMHHOMAC/ISHAsd KHCJIOTa, KaTeXOJaMUHEI.
[Ipoucxoxnenue, Gynkuuy. OKucieHre GHOreHHBIX AMUHOB (aMHHOKCHIA3EI).

Tpancmerunmuposanue. MeTnonuH U S-aeHo3uIMeTHOHUH. CHHTE3 KpeaTHHa,
apeHanuHa, (ocdaTuuaxXonuHoB, Meruwauposanue JIHK; mnpencraBmeHme o
METUJIMPOBAHUM UYXEPOAHBIX, B TOM YHCIE JIEKAPCTBEHHBIX COEIMHEHHIL.
Tetparunpodonuesas KUCIOoTa ¥ CHHTe3 OXHOYIJIEPOAHBIX IPYII; HCIONH30BAHHUE
ONHOYTJIIEPOAHBIX  TIPYIIl  IPOHM3BOJHBIX  TETParuApo(ONHEBOM  KHCIOTHL
MeTunupoBanye roMonycTerHa. IIposBIeHNs He[OCTATOYHOCTH (OTHEBOH KHCIOTEL
AnTtuBuTamMuHEl GomueBol kucioTsl. Cynbdanumamuasie npenapartsl. [loHsTre 06
aHTUMeTaboMHuTaX.

2.4 BzanmocBsizb 00MeHa YIriIeBOOB, JTHIH/I0B, AMUHOKHCJIOT

ObmeH 6€3a30THCTOr0 OCTaTKa aMUHOKHCIOT. | THKOTEHHBIE W KETOreHHBIE
aMHHOKHCIOTEI,  CHHTe3  TIIFOKO3BI W3  aMHHOKHCIOT ¥  IJIMIEpHHA.
['TIOKOKOPTHKOKIHEIE TOPMOHBI: BIMSHHUE Ha INIOKOHeoreHes. Hapyienus obMeHa
IIPH THIIEPKOPTULIA3ME U THIIOKOPTUIAZME.

BrocuHTe3 aMHHOKHCIIOT U3 YITIeBOJOB. BHOCHHTES KHPOB U3 YIIIEBOJIOB.

Ponp wmHCymMHa B perymsinuu obMeHa YTIIEBOAOB, JXMPOB, aMHHOKHUCIIOT.
Perysisiiust copepkanus TIIFOKO3EI B KpOBH. M3MeHeHus: o6MeHa yriieBoI0B, KUPOB U
aAMHUHOKHCIIOT IPH TOJOJaHHH. PacrmpocTpaHEeHHOCTh T'OJOJaHHMS B COBPEMEHHOM
mupe. [locinencTBrs ronoanys B paHHEM AeTCKOM Bo3pacTe; KBauriopkop. CaxapHbiii
nuabeT: BaXHEHINMEe M3MEHEeHHs oOMEHa BeIlecTB; caxapHas Harpy3ka Kak MeTOo[
JTHarHoCTUKH nuabera.

2.5 O0meH BOABI H MHHEPAJIbHBIX BelllECTB

Bonno-coneBoii 0oOMeH. DIJIEKTPOJMTHBIM COCTAaB MKHAKOCTEH OpraHusMa.
MexaHu3Mbl perynsanuu o0BeMa, SJIEKTPOIMTHOrO coctaBa W pH KuakocTei
opranusma. Pons nodek B peryisiliid BOJAHO-COJIEBOTO 0OMeHa. AHTHINYPETHIECKU
FOPMOH,  aJbJOCTEPOH M  PEHUH-aHIMOTEH3WHOBAas  CHCTeMa, MeXaHU3M
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BOCCTaHOBJIEHHA 00BeMa KPOBH IIOCIE KPOBOIIOTEPH. BHOXMMUYECKHE MEXaHH3MEI
BO3HMKHOBEHHUS II0YE€YHOM THIIEPTOHHHU. YCIIOBHA M MEXAaHU3Mbl BO3HUKHOBEHHS
alM/I03a | ajKajio3a, 00e3B0KUBAHHS OPTaHH3Ma, OTEKOB.

Harpuii u xanmii B opranusme. TpancMeMOpaHHBIH IPaHeHT HOHOB HaTpus U
Kaus; HaTpHi- KamweBbld Hacoc (Na, K- AT®asza) u ero dyHKnum. Hapymenus
oOMeHa HaTpHUs U KaJIUs.

QochopHo-KanbueBst 06MeH. MuHepanbHEIeE H OpraHHYeCcKHe docdaTsl.
OyHKIWM HWOHOB KalbIHsi B TKaHAX. MUHEpANBHEIl COCTAB KOCTHOH TKAHH.
Perymsamus  pocdopro-kansieBoro o6MeHa MapaTrTOPMOHOB, KAlbIATOHHHOM H
KanbLUTpHONOM. Butamun D, TpaHCIOpTHas M akTHBHAsS (OpMbl BUTaMHHA D.
['unepriapaTupeonIu3M, THIIOTIAPATAPEOH H3M.

3 OyHknuoHaIbHAS GHOXHMHSA

3.1 buoxuMHus NeYeHH

Ponp medeHu B oOMeHe yriieBOJOB, JIMIIHIOB, aMHHOKHCIOT. CHHTE3 GeIKoB
IJ1a3MBI KPOBH B [IEYEHHN.

Peakuust 00e3Bpe)xuBaHUS (IETOKCHUKAIMH) BEIECTB B ITEUSHW, OKHUCIICHHE
(TMAPOKCUIMPOBaHWE M Jp.), KOHbIOrauus. VHaKTHBAIMS TOPMOHOB B II€YEHH
(MHCYNHH, CTEPOUIHBIE TOPMOHBI, KATEXOJTAMHHEI).

OGe3BpexuBaHue B IEYEHH MPOLYKTOB MHKPOGHOTO pacIIeIIEHUs
AMUHOKHCIIOT B KUILITeYHHKE. MeTabommu3M TyKepOJHEIX, B TOM YHCIIE IeKapCTBEHHBIX
BemecTs. [IpencTaBnenre o XUMUYECKOM KaHIEpOreHese.

buoxumuyeckue MeXaHH3MBI rmaToreHesa IEYeHOYHO-KJIETOYHOMH
HEOCTaTOYHOCTH M MEYEHOYHOH KOMBL. bHOXUMMYecKkHe MapKephl JMarHOCTHKH
ITOpaX€HUH II€YEHH.

3.2 BUOXHMHA KPOBH

Oco0eHHOCTH pa3BUTHSA, CTPOCHHUS X XUMHYECKOTO COCTaBA IPUTPOIHTOB.

['paHyIOLUTEL K aTpaHyNOIMTEL PeryisropHas u 3anmTHas QyHKIHH.

benku CBIBOPOTKHM KpOBH. ANBOYMHH U Jpyrde TpPAHCIIOPTHBIE OENKH.
['nobynunsl. Ilonarue o Genkax ocTpoit hasel, onpeeneHne ¢ Melblo JUarHOCTHKH.
CoBpeMeHHBIe IPeCTaBIeHNUs O TeMOCTa3€e: CBEPTHIBAIOIIAs, IPOTHBOCBEPTHIBAOIIAS
cucTeMsl, GubpuHOIH3. [IpoTHBOCBEpTHIBAIOIIAS CHcTeMA. I [Ia3MUHOTeH U TUTa3MUH,
ruipoiau3 (GuOprHa. AHTUTPOMOMHBI W TeHmapuH. AKTHBATOpHl IIA3MUHOIEHA U
IPOTEONUTHYECKUE PEPMEHTEI KaK TPOMOOIUTHYIECKHE JIEKAPCTBEHHBIE CPEICTBRA.

3.3 buoxumus coeIHHUTEILHOH TKAHH
CrpykTypHO-QyHKIIHOHANBHEIE  OCOOEHHOCTH  COEQUHMTENBHOH  TKaHH.
Knerounsle 31eMeHTH, OHOJOrMYecKas posib. MEeXKIeTOUHOEe  BEIIeCTBO:



TTTAKO3aMUHOIIMKaHBI, IIpoTeornukansl. [lonspHocts, QyHKIMH B opranusme. Pons
IIPOTEONNIHKAaHOB B 0OMEHE KaTHOHOB M BOABI. OCHOBHBIE OENKM COeOMHUTENHHOMN
TkaHd. KojlareH: 0COOEHHOCTM aMUHOKHUCIOTHOTO COCTaBa, MEPBHYHOM M
IPOCTPAHCTBEHHOH CTPYKTyphl, OHOCHHTe3a. Poib acKOpOMHOBOH KHCIIOTHL B
THIPOKCUIIMPOBAHMK IIpOMMHA W ju3uHa. OOpa3oBaHHe KOJUIAT€HOBHIX BOJIOKOH.
Hpyrue o&uOpwuisipHsle OelKH  COeAMHUTEIBHOM TKaHW. Pa3sHOBUIHOCTH
coenmuHMTEeNbHOM TKaHM. OOmemerabonuueckne ¥ coenupuyeckde GYHKIHH.
V3MeHeHHs coeIUHUTENBHON TKaHHU P CTAPEHHH, KOJIareH03aX, 3aKHBICHUH PaH.

buoxumusa xoctHOM TkaHHM. KoijmareH M HEKOJIAreHOBBIE OEJIKHM KOCTHOM
TKaHH. POl B peMOZenUpoBaHUU KOCTHOM TKaHU. MUHEpaIbHBIE BEIeCTBA KOCTHOM
TKaHW. ['MapoKcHanaTuT M HeamaTHUTHBIE (GOpMBI Kamblusd W ¢ocdopa. Peryismms
IIPOLIECCOB MHUHEPATH3AINH U IeMUHEepaTH3alliH.

3.4 buoxuMHs MbIIIEYHOH TKAHH

Baxnenmme Oenku MblneyHol TKaHW. COKpaTHTENbHBIE W PEryJISTOPHBIE
Oenxu. buoxuMuUecKkue MexaHH3MBI MBIIIIEYHOTO COKpAILEHUS U pacciuabienus. Pois
HOHOB KalbllWs B PEryJAUMH MBIIIEYHOr0 cokparieHus. CapkorurasMaTHUECKHe
OenKH: MHUOINIOOMH, ero CTpoeHHe W (QYHKIHH. DKCTPAKTHBHLIE BEIIECTBA MAKIIIIL.
Oco6eHHOCTH 3HEPTeTHYECKOro 0OMeHa B MEIIIIAX, KpeaTuH(ochar.

buoxumuueckue H3MEHEHUs IIPpU MEILEYHBIX AUCTPOOUAX W JeHepBallhu
Mbii. Kpeatunypus.

3.5 buoxuMHs HepBHOMH TKaHH

XHAMUYECKHH COCTaB HEPBHOM TKAaHU. belnKy HEpBHOW TKaHH, CTPYKTYpHBIE H
¢dyHKIHOHANEHEIE 0coOeHHOCTH. Crenubudeckrue OeIKH HEPBHOM TKaHH. JIMIHIEL
IIpeCcTaBUTENH, OUOJIOrHYecKass pojb. YTJIeBOIABl HEPBHON TKaHW. MHeETWHOBBIE
MeMOpaHBI: OCOOEHHOCTH COCTaBa H CTPYKTYPBl. DHOXHMHS BO3HHKHOBEHHS W
IIPOBENICHUS HEPBHOrO HKMITylbca. MoNeKynsipHble MeXaHW3MBl CHHANTHYECKOH
nepefadynd. OHepreTMdeckuii oOMeH, 3HayeHue a’poOHOro pacmajga IUIFOKO3L
OcobennocT 0OMeHa aMUHOKHUCIIOT. PoJib rTyTaMUHOBOM KHCIOTEL B0o306yxkmaromime
M TOPMO3HBIE MENHATOpPhl B IEHTPAIbHOM HEpBHOM cucreMme. Kpurepuu.
buonoruuecku axTUBHBIE nenTuasl. Homumenius W aHTHHOLMIIEITUBHBIE
MexaHn3Mel. OOMeH W QyHKIMHA OmoreHHbIXx aMuHOB. Hapymenus oOmeHa mnpu
IICUXUYECKUX 3a00/1eBaHUsAX.

[TamsITh, BUIIBI, MEXaHU3MBI (DOPMHUPOBAHUS.

4 Knuandeckas omoxumud. Ilarobnoxumus. JlabopaTtopHass MmeauuuHa
4.1 buoxuMus KpoBH
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AnpOyMUH, COIEpXaHWe B HOpPMe, OTKIIOHEHHs, OWoIOrHyeckue (GYHKIHH,
€MKOCTb, TPaHCIIOPT SHJIOTE€HHEIX, 5K30I€HHBIX KCEHOOMOTHKOB, OHMONIOTHYECKH
aKTHBHBIX BEIIECTB, 3aIllUTHAsI POJib. VI3MeHeH s! IIpH [TaTOIOTHUH.

bemxu octpoii dassl. XapakTepuCTHKa OTHENBHBIX O€iKOB. MexaHu3M
pasBHUTHA OCTPO(a3HOTO OTBETA.

0.1-AHTUTPHIICHH, COAepKaHue, Ouonorkadeckas poib. FOBEeHMNIBHBIN IHPPO3
TICYCHU H SM(U3EMA JIETKHX - KaK IIPOSABICHUS [Ae(UIMTa aHTHTPUIICHHA.

Maxporno6ynunsl, conepxanue, GHoNOrHYecKas poib. MaKporIoGyIHHbL Kak
MapKephl 3TI0KaYE€CTBEHHBIX HOBOOOPa30BaHHI.

["anTrorno6uy, comepxkaHue, GHOIOTHYECKAsA POJIb. YUacTHe TanTOTTOOHHA B
TPaHCIIOPTE FeMOTI00HHa.

Oposomykoun, conepixanue, 6HOTOrUIecKas posib. YdacTHe Opo30OMyKOHIA B
ocTpoda3sHOM OTBETE y JeTei IepBOro roja KH3HHU.

Cucrema kommnemenTa. OtaenbHbIe Genku, GUONOruYecKas poib.

IepynomnnasMus, conepxanue, OHOIOTHYECKAs POIIb.

C- peakTHBHBIH OenoK, GHOIOrUIecKast posb.

JuarHocTryeckoe 3HaYEHUE OIpPENeNeHHUs COAEpIKaHus OelKOB OCTPol a3kl
IIpH HEKOTOPBIX IATOJOTHYECKMX COCTOSHUSAX (MHGApKT MHOKAap/a, KOJUIAre€HO3Hl,
OakTepuanbHas HHPEKIMA y neTeil IepPBOTo rojia JKU3HH, BUPYCHBIH renaTur).

4.2 AnbTepHAaTHBHBIE OHOJIOTHYECKHE KHIKOCTH

4.2.1 buoxnmMusi poTOBO# KHIKOCTH

buonoruyeckas poib U QU3NKO-XMMHYECKHE ITapaMeTphl POTOBOM >KHIKOCTH.
Cirona Kak CTpyKTypHpOBaHHas cucTeMa. POk CITFOHEBI B IIOAJEPKaHUHA TOCTOSHCTBA
cocraBa 3yba. benku poroBoit xuakoctu. Cojaepxanue, (yHKimu. DepMEHTH
(TMAPONUTHYECKHE, NPOTEHHA3bl M HHTHOUTOPHI [POTEMHA3, OKCHIOPEXYKTa3kl).
ITpookcuIaHTHEIE M AHTHOKCHIAHTHBIE CUCTEMBI POTOBOM XUIKOCTH. 3alIUTHAS POIIb
CIIFOHBEL. bBHOJIOTHYECKM aKTHBHBIE BEIIECTBA POTOBOM JKHUOKOCTH, MCTOYHHUKH,
NpeNCTaBUTEH, DPOIb. MHHEPalbHbIE BEIIeCTBA POTOBOM JKHAKOCTH: MAakKpo- H
MHKpPO3JIEMEHTEL. JlMarHocTHdeckass M IPOTHOCTHYECKas IIEHHOCTH HCCIIEOBAHUS
CIIFOHBI KaK aJIbTepHATHBHON KUIKOCTH

4.2.2 BHOXHMHS CJ1€3HOM JKHIKOCTH B HOPME M MATOJIOTHH

buonorumueckue dyHKIHKA. COCTaB CIIE3HOM XUIKOCTH B HOPME U MATOJOTHH.
Opranuueckue ¥ MUHEpaJlbHble KOMIIOHEeHTHL. benku, depments! cnesnl. Kiuuuko-
JUAarHOCTHYECKOE 3HA4YeHHe aHallh3a clle3bl KaK albTepHATHBHOH OHWOCpesbl.
Ob6ocHoBaHME LENecOOOPa3sHOCTH U HMH(MOPMATHBHOCTH WCCIENOBAaHMS CIE3Bl -
crioco0a HEMHBAa3WBHOM TMarHOCTHKH.
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4.2.3. Buoxumus cnepMaJibHOH KHAKOCTH

DU3HKO-XHUMHYECKAS] XapakTepUCTUKA  DBFKYJISTa bepTHITBHEIX 51
MH(EPTUIBHEIX Myx)4uuH. CrepmMaTorpamMma, XapaKTepHCTHKA €€ KOMIIOHEHTOB.
OTaltbl CIiepMaToreHe3a ¥ FOPMOHAJTbHAS PEryIsiys Iporecca. BelKkoBbIi CIIEKTp
cmepManbHOU kuakoctH. Ocobennoctu. Crenmduka obmeHa YIJIEBOOOB B
cnepmoriasme. MuHepanbHble BemecTBa, ux (yHkimu. OecriedeHHe MOTOPHOM
(GyHKLHHK criepMaTo30u10B. JMarHocTHYecKas eHHOCTh UCCIIE0BAHMS CHEepPMaIbHOH
KHJIKOCTH.

4.3 buoxumus cep/iledHO-COCYAHCTOI crcTeMbl. Bosiesnu cepana u cocyaoe

Ocobennocty 06MeHa cepaedHO MBINIIE B HOPME U IIPH HITEMUH.

OHeproobecnieueHue CepAeYHOH MBI DHEPreTHKa Cepila B HOpPM.
Ucrounnku BOCCTaHOBHTEJILHBIX 5KBUBAJICHTOB. OxucnuTensHOe
docopunuposanre ¥ KpeaTHH(OOCHOKUHASHEIN MeXaHW3M. BIMSHHE yCHICHHS
Harpy30oK Ha CepJale Ha HCIoib3oBaHHe cyOcrpatoB. AT® u  umemmdeckoe
IIOBpEXICHHE.

benku cepaeunoi mpimsl. CoKpaTHTENIBHEIE H CAPKOIUIa3MaTHIeCKAe GelTKH.,
Mro3uH, aKTHH, TPOIIOMHO3HH, TporoHuH. Pochopunnuposanre 6emkoB. Perymmus
CHCTEMBI COKpPAIICHHS.

Ponp xambiiss B peryisammu IpoleccoB o0OMeHa W COKpallleHHS cepAedHON
Meimnel. Kanpuuii - xansmopynuu. Kanenmii - IIOCPEOHUK B pealu3allii
TOPMOHANIBHBIX CTHMYJIOB, PErylaTop OOMEHHBIX IIpEeBpallleHHd B MHOKapje.
Kanbuuii u uiemus Muokapza. [TyTu mocTyImieHns, mocie cTBAS eperpy3KH.

Crapenue cepmia.

ITaro6roxuMus HH(apKTa MHOKapha. JMHAMHKAa MPOIECCOB IIOBPEKICHUA,
pernapaniy, KOMIICHCATOPHBIX CIBHTOB B CEpIeYHOM MbImie. MoeKysapHEle
MeXaHHU3MBI 00ECIEUEeHUS STHX IPOLIECCOB .

Crparerus KIMHHKO-OMOXMMHYECKOro obcimenoBanus, PepMeHTHl IIIa3MbI
KpPOBH.

4.4 BHOXHMHS JIErKHX

Jlerkue, kak oprat razoobMena. ['unokcemust. ['unepkanuus. Merabonuueckas
(QYHKIOHMA JIETKHX: yd4acTHe B oOOMeHe Ba30aKTHBHBIX BEIECTB, T'OPMOHOB,
npocTarnasauHoB. OcobeHHOCTH MeTadoIU3Ma JIErOYHOM TKaHH.

OcHoBHEIE 1a00PAaTOPHBIE CHHAPOMEI, OTPaXKalolue MIyOHHY CTPYKTYPHBIX
HapyIIeHUH. JluarHocTudecKkoe 3HaueHHe UCCIIe0BaHMS MOKPOTEI M IIPOMBIBHEIX BOJ
OpPOHXOB, KOH/IEHCATA BBIIEIXAEMOT0 BO3/IyXa.
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S DkoJiorHyeckHe acneKThI GHOXHMHH

TexHorenHoe 3arpssHeHHe OKpyKaromiel cpemsl. [IpupoaHble M TeXHOTeHHbIE
HUCTOYHMKHA HEOPraHWYeCKMX OMOLUAOB M WX OHOaKKyMyIAIHS B CHUCTEMax
OmoreolieHo30B. MHOroakTopHoe BIUSHUE HA OpraHu3M. MexaHU3MEI
IOBPEXKJAIOINEro NEHCTBUSI KCEHOOMOTHKOB. OKOTOKCHKAHTEHI, PacIpOCTpaHEHHe,
obmebronornyeckue u crermmdudeckue 3¢hdexTsl. Buopaspymaromee peifcTBre
OpPraHHYecKrux OHOLMIOB. PONe XUMHYIECKHX (aKTOPOB 3arpA3HEHMsS] OKPYKAIOILIeH
cpefibl B (DOPMHUPOBAHMM 3KOJOTMYECKH 3aBUCHMBIX MATONIOTHYECKUX COCTOSHHIA.
3ab0sIeBaEMOCTh HACeNeHNs, 3aBHCUMOCTb OT XapakKTepa TeXHOTEHHOH HarpysKu.
OOGesBpexnBanue W TOKCHGHKALUsA KCEHOOMOTHKOB B OpraHM3ME HellOBEKa:
XapaKTepUCTHKa myTel 6noTpaHchopmariu. OOBEKTHBHBIE CBEIEHUS O IIOTEHIIHAIE
OIIACHOCTH OKOTOKCHKAHTOB B O00ECIEYEHHMH CBOEBPEMEHHOW 3aIllUTHI 3[0pPOBbA.
Peaxnun cBoOOIHOPaIUKATEHOTO OKHMCIIEHHS M CHCT€MA aHTHOKCHIAHTHOM 3alUThI
opraHusma. AKTHBHBIE ()OPMBI KHCJIOpOJa KaK €eCTeCTBEHHBIE MeTaOOJIHTHI H
MOBpPEXNAIOIMe areHTel. Pomk cymepokcHamucMyTassl B oOImied  cucTeMe
aHTHOKCUJIAaHTHOM 3aIlUTHl OpraHusma. Merabonuueckue ocoGeHHOCTH pacTeHHIH,
TIOYBBI - BO3MOXKHOCTh U pealbHasi NEPCIEKTHBA HCIIONB30BaHUS IS 3alUTHl OT
XHUMHYECKOM arpeccu. XapaKTepUCTHKA OTKIHKA CPe/ibl Ha NeHCTBHE TOKCUKAHTOB.
buonmoruueckass poib (DEHONLHBIX COEMUHEHHH B pacTeHHAX M II0YBe. MeToms
U3YYEeHHS BIHUSIHUA OTHAEIBHBIX KCeHOOMOTHKOB Ha JKH3HENEATEIBHOCTD 5KUBOTHOTO U
PacTHTENBHOIO OpraHu3Ma. BIIHSHHE aHTPOIOTEHHOTO 3arpsi3HEHMS OKpYyKaromieif
Cpellbl Ha 370pOBbe OEpeMEHHBIX XEHIIMH U JeTedl. [lapaMeTpsl KpOBH B OILGHKE
alalTUBHBIX pPEaKNMd ¢ I[ATOJOTMYeCKUX W3MEHEHMH B OpraHum3Me IIpH
HeOIaronpusTHOU KOJIOTHIECKOH 00CTaHOBKE.

6 HudopmannonHoe obecreyeHrne MpOrpaMmal

6.1 Cnacok THTEpaTyphl
OcHoBHas:

L. Cesepun, C.E, I'myxos, A.W. buonoruveckast X¥MHUs ¢ yIIPaKHEHUSIMHE U
3agavamu / Ilepseiit Mock. men. akan. um. .M. Ceuenosa; nox pes. C.E. Cesepuna,
A.N. I'nmyxoBa. - 3-e u3j., crep. - M. : 3n. rpynma "T'O0OTAP-Menua", 2022. - 622
c. : ui. - IIpenm. ykas.: C. 609-622. - ISBN 978-5-9704-6414-4

2. Hanunosa, JI.A. buoxumus / JI.A. laaunoBa y4e0. uist By30B / IO pe.
JLA. Taaunosoi. - CII6. : CnenJIut, 2020. - 333 c. - Bubmauorp.: C. 332-333. - ISBN
978-5-299-01020-6

3. Matseesa 1.B., Mintynmuna C.JI., Mutynud A.©., AGanenuxuna 10.B.
Knuangeckas sHzuMonorus/ yged.-meto . mocodue mis o6yd. o creil. Jleueb. nemo
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/ X1. B. Marseesa, C. JI. Nmrtymuna, A. ®. Mmrymus, 10. B. AGanennxuna ; Pas.
roc. Mel. yH-T. - Ps3ans : PasI’'MY, 2020. - 53 c.

4. Marseesa U.B., A6anenuxuna 10.B., Aradonos C.P., Umrymmn A.D.,
Munaes U.B., Umenko E.A., Kapesa C.A., Mapcsnosa 10.A., Ps3anosa E.A.,
bnoxuna H.U., 3axapos A.C. BuoxumMusi: BOpock B 0TBETH / yael. mocobue ms
06y4. no crmert. 31.05.02 Jleue6roe gemno. Y. I/ Psi3. roc. men. YH-T; COCT. - Ps13ans :
PHO Psa3I'MY, 2023. - 321 c.

5. Koporkosa H.B., Cynakosa E.A., Marseesa W.B. Perymsius
MeTabonusMa / yue6.-MeTo. nocobue JIi CaMOCT. MOArOTOBKH 00y4. IO CIIell.
MenuKo-npopUITaKT. Jeno K 3aHATHAM 110 OGuoxumud / Psi3. roc. Mex. yH-T; Psizams
PUO Psa3I' MY, 2021. - 51 c.

6. Mapmrain, B.Dx. Knuangeckas 6uoxumuns / B. k. Mapmian. - M.
bunowm, 2019. - 408 c.

7. Comnogett, Jix.I'. Harmaguas Menununckas 6uoxumust / Jx.I. Comoseit.
- M.: I'sorap-Mepua, 2017. - 160 c.

8. Taranosu4, A.Jl. ITatonorudeckast Guoxumus / A.Jl. Taranosud. - M.
bunomMm, 2015. - 448 c.

9. Turos, B.H. Knunudeckas Omoxumus: Kype nekuuii: Yue6Hoe mocobie /
B.H. Turos. - M.: Uudpa-M, 2015. - 272 c.

10.  Epmos, FO.A. Buoxumus yenoseka: YueOHUK IS aKaIeMAYECKOTO
6akanaspuara / H0.A. Epmos. - Jlio6epmpr: FOpaiit, 2016. - 374 c.

11.  Kamunesud, J1.B. bruoxumus genoseka.: YuebHoe mocobue 11 By30B /
JL.B. Kanuesud, E.IO. [Ipsxosa, E.B. Komtensckast. - Jlro6epupi: FOpaiit, 2016.-151c.

HononHurenbHas

1. Coxos JLLA. IlodedHBI roMeocTas XUMHYECKHUX 3JIEMEHTOB: XAMIUECKas
sneMmenTosorus : [Mosnorp.] / JI. A. Coxos. - Uenabunck, 2006. - 180 c.

2. Huxymuna B.A. Ilocobue mo ximuHHYecKoM Onoxumun : Ydeb.mocobue mis
CHUCTEMEI TI0C/IEBY3.1Ipod.00paszoBanus Bpaueil / 5. A. Hukynun. - M. : U3n.rpynma
"TO0TAP-Memua", 2007. - 250c.

3. 'uctaMuHOBEIE peLenTopEL: MoutekynsapHo-0H0TOTHIECKHE 51
(hapMaKoIOruyeckue acIeKThI) Monorp. / A. A. CpnacoB [u gmp.] ;
Bourorpag.roc.men.ys-t. - Bonrorpaz, 2007. - 150 c.

4. OKHCIUTENBHBIH CTPECC: MATONIOIHYECKHE COCTOSHMS 1 3aboneBanus / E.
b. Mensmukosa [u ap.]. - HoBocubupck : APTA, 2008. - 283 c.

5. CaBenseB B.C. JIMmuaHBIH AHCTPECC-CHHAPOM : pyK. mis Bpaueii / B. C.
Cagenbes, B. A. Ileryxos. - 3-e u3n., gom. u nepepad. - M. : Makc Ipecc, 2010

6. CmuproB  A.H. OHIOKpUHHAs pETryJAllMd. DHOXUMHUYECKHE U
(buznonornyeckre acnekTs : yueb. mocobue / A. H. CmupHoB ; mox pex. B.A.
Tkauyka. - M. : 3. rpynma "I'S0OTAP-Menua", 2009. - 368 c.
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7 IlepeyeHb BONIPOCOB K BCTYNMHTENBLHBIM HCILITAHHAM

1. brioxumus, npeaMeT, 3amadd, paszensl. CBsi3b OGHOXMMHH C JPYTHMH
HaykamMd. OCHOBHBIE METOMBI, INpHMEHsSeMble B OHOXuMHHM. OCHOBHEIE STAITEI
passuTHs OMOXMMUH. MecTo GMOXMMMHU B CHCTEME MENWIMHCKUAX HayK. 3HaueHHe
OMOXMMHUYECKHX 3HAHUU B KIIMHUYIECKOMN ITPaKTHKE.

2. @opMupOBaHHE IPEACTaBIEHUS O OelKax Kak O BaKHEHIIEM Kiacce
COCAMHCHHWH U1 OpraHm3Ma. BellkM mpocThle W CIOXKHBEIE. YPOBHH OPraHM3alliy
OenKoBOH MoJIeKy bl B3aNMOCBSI3b CTPYKTYPBI ¥ OYHKIIUH.

3.  Meronsl pasjieneHys 4 O9UCTKH OenKkoB. OpaKMOHUpOBaHHe, aQUHHAS,
abcopOuronHas, HOHOOOMeHHas XpoMaTorpadus, renb-GOmwibTpals, 3JIeKTpodopes,
HMMYHO3IEeKTpodope3, H303/IeKTpHIecKoe (HOKYCHPOBAHHE, HMMYHO-OIOTTHHT.
Meroas! HeHTH(DHKAIIAE TOMOI'eHHOCTH OEIIKOB.

4.  Hcropus oOTKpeITHS U  u3ydeHus QepmentoB. OcobGeHHOCTH
(epMEHTaTUBHOI'O KaTaJlu3a.

5. Kiaccudukanus u HoMeHKIaTypa GepmeHToB. CBOMCTBA (DepMEHTOB.

6.  IIpoucxoxjeHue (EpMEHTOB IUIa3MBl KPOBH. ODH3HUMOIHAIHOCTHKA,
sH3uMoTepanusi. MMMmobunnzoBanHEIe PepMEHTEI.

7.  Ilomatme o OHMONOTMYECKOM OKHCJIEHHH. OHJEPrOHHYECKHE U
DK3EProHUYECKUE PEeaKllii B )KUBOU KIIETKE.

8.  HeruzmpupoBaHue cyOCTpaTOB U OKHCIeHHWE Bomopona (oOpasoBaHme
BO/JIbI) KaK MUCTOYHHUK SHEPIruu s cuuTe3a ATO.

9.  PazoOmenmue TKaHEBOTO IBIXaHUS U OKUCJTUTEIEHOTO
hochopunupoBaHUs; TEPMOPETYISITOPHAS (PYHKIIMS TKAHEBOTO JBIXaHUA.

10. Karabommsm TmOKO3Bl. AJpOOHBIH INIMKOJIHM3 — OCHOBHOW IIyTh

KaTtaboIm3Ma TIIFOKO35I Y 4UE€IIOBCKA.
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11. CgolicTBa ¥  pacOpocTpaHeHHe T[JHKOTEHA KaKk  pe3epBHOTO
nojmcaxapuaa. MoOunu3amus IIIUKOreHa: MeXaHH3M, PEerylslus, OGHolormueckas
ponb. Pasnudusa MoOMIN3alMyY TIIMKOI'€HA B IEY€HH U MBIIIIax.

12, MerabonusM ranakTo3bl ¥ ero BpOXKAeHHEIE HapyIIeHHs, | alaKTO3e M.

13.  Baxwueliue TUIHIB TKaHeH denoBeka. PesepBHEIE NTUIUIEI (KUPEI) U
NUMAE MeMOpaH (CoxxHEIe UML), HesamernMele GpaxTopsl MUTAHUS JIHTHIHON
IIPUPOIBL.

14.  Bananc xomecrepuHa B OpraHu3Me. PasnudHEle MEXaHU3MBI PETYISALIAN
I'MI'-KoA-peaykrasbl. Pols TMIIONPOTEHHOB B TPAHCIOPTE XONECTEPHHA KPOBBIO.

15, MorekynsapHble MEXaHH3MBI aTepPOCKIIepo3a. BHOXuMIIecK e TPHHITUIIEI
JIeYEeHUs, POJIb OMEra-3 KUCIIOT B IIPO(HIIAKTHKE aTePOCKIEPO3a.

16. OOmas cxemMa HCTOYHWKOB W IIyT€H pACXO/OBAaHHUA AMHHOKHUCIOT B
TKaHaX. JIHuHaMuUecKkoe cocTosiHKe OenkoB B opranusMe. KaTerncussl.

17.  buoreHHBle aMHHBI: TUCTaMHH, CEPOTOHUH, Y-aMHHOMACIIAHAS KHCIIOTA,
kaTtexonamuHel. IIponcxoxnenue, ¢ynkuun. OkucieHHe OHOTeHHBIX aMHWHOB
(aMUHOKCH/IA3E).

18. O6meH 6e3a30THCTOrO OCTaTKa aAMMHOKHCIOT. I JIMKOT€HHBIE |
KETOI€HHbIE aMHUHOKHCIIOTEL.

19. Buramussl. VCTOpHsS OTKDHITHS W uzydenus. Kraccudukanus
BHUTAMUHOB. AJIMMEHTapHBIE H BTOPUYHEIE THIIOBUTAMHHO3bL. | HIIEpBUTAMUHO3EIL.

20. Bwutamun E (Toxodepor), xumuueckas npuponga. YdacTue B oOMeHe
BemiecTB. llpusHaku E-aBuTammbO3a. AHTHOKCHAaHTHas (yHKuus TOKodepona,
OTPeOHOCTh, MEUIIIHCKOE IIPUMEHEHHE.

21. @omamH ¥ BuUTaMHH B12. Xumwudeckas mpupoga. BHOXMMHUecKue
(pynxmuu KodepmeHTOB. [IpU3HAaKU HEIOCTATKA STHX BHTaMMHOB. 1loTpeGHOCTE H
MEIMUUHCKOe MpUMEHeHHe. AHTHBUTaMUHBI BuTamuHa B9 u B12, npumenenune B
MeIULIIHE.

22. IluknuyecKHue HyKICOTHMBI, HOHBI KaIbIHs, POJIb MOCPEIHUKOB MEXIY
TOPMOHAMH ¥ BHYTPHKIIETOUHBIMH IIPOIIECCAMH.

23.  Twupokcun. Crpoenue, 6uocuHTe3. M3MeHeHns oOMeHa BELIECTB IIPH
TUIIEPTUPEO3€ U TUIIOTHpeo3e. MexaHW3Mbl BO3HUKHOBEHMS DHIEMHYECKOTO 300a H
ero IpeayIpexIeHue.

24. Ponp nedeHH B OOMeHE YIJIEBOJOB, JIMIHIOB, aMHHOKHCIOT. CHHTE3
OENKOB IUIa3MbI KPOBH B ITCYEHH.

25.  OcHoBHbIe QDYHKIUHA KPOBH.

26. benxu CBIBOPOTKHM KpOBU. ANBOYMHH W APYTHe TPAHCIOPTHBIE OENKH.
' oGy nuHEL

27. KomnnareH: ocoOeHHOCTM aMHUHOKHUCIOTHOI'O COCTaBa, TEPBHYHONM H
IIPOCTPAHCTBEHHOMN CTPYKTYpHl, OHOCHHTE3a.



15

28. HeitpomenuaTopsl: ¢yHKUMH KarexoigamuuoB, [ AMK, amerwixonuHa,
CEpOTOHHMHA, IlyTamara, IVIMI1Ha, THCTaMUHA.

29. XapakTepUCTHKa KOMIIOHEHTOB MOYM B HOpMe M Tartoioruu (Oemkw,
HeOeIKOBbIE a30TUCThIE BEIIECTBa, 0€3a30THCTHIC KOMIIOHEHTHI).

30. OcHoOBBI OMOXMMHYECKOI THAarHOCTHKH 3a00IeBaHU [TOYEK.

8 O6pasen opopmiienusi aTrecTallHOHHBIX MATEPHAJIOB
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Ipumep sxzamenayuonnozo bunema
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Munucrepetso 3apaBooxpanenust Poccutickoit ®eneparyn

(hesepanbHOE rocy 1apcTBEHHOE GI0/PKETHOE 06pa30BaTeNbHOE YIPEIKICHHE
BBEICILIEr0 00pa30BaHus
«Psi3aHCKuUM rocy1apCTBEHHbIN MEUIIMHCKUYN YHUBEPCUTET
nMmenu akanemuka M.I1. [Tasnosay»
MunycrepcTsa 3apaBooxpanenus Poccuiickoi ®enepanuu
(©I'bOY BO Pa3I MY Munsapasa Poccun)

9K3AMEHAUMOHHbBIA BUIET Ne 1
IJ BCTYIIMTEJIBHBIX HMCITBITAHUA
110 00pa30BaTeNbHOM IPOrpaMMe BBICLIET0 00pa30BaHUS - IPOrPaMMe
IIOATOTOBKK HaYYHBIX M HAYYHO-II€arOrHYeCKAX KaJpOB B aCIIUPAHTYPE
10 CeUHaAIbHON JUCIHILIHHE BrHOoXUMUs
Bompoc 1.
Bonpoc 2.

Bomnpoc 3.

PexTop P.E. Kanuunn



