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HNEPEYEHbB BOITPOCOB
K KyPCOBOMY 3K3aMeHY O JucHUILIHHe «buosiornueckasi XumMus»
s cryaeHToB Il kypca siedednoro gpakyabtrera u ®UC (pyc)

[Tpenmert u 3amaun OnoxuMuu. OOBEKTHI U METO/IbI OMOXMMHUYECKUX UCCIICAOBAHUN B KJIMHHUKE U JKCIIe-
pumenTte. Kpatkas uctopun 6moxumuu. 3HaueHre OMOXUMUH [T Bpaya.

Ctpoenue Oenka. YPOBHU CTPYKTYPHOM OpraHu3aiuu 0eska: XxapakTepuCTHKa CBA3EH, 00pa3yomux Kax-
I ypoBeHb. BuoBas cnienuduanocts 6enkoB. [Tomumopdusm 6enxoB. TUIBI TPUPOAHBIX JIUTAHIOB U
MEXaHU3MbI UX B3aUMO/JICHCTBUS C OeIKaMHu.

Kondopmannonneie n3aMeHEHUs CTPYKTYPHI OeJKa Kak OCHOBA ero pyHKIMOHHpOBaHUs. buonornyeckue
byukun u kinaccudukanus 6enkoB. Onuromepnsie Oenku. [lonmudepmentHrie KomIuiekcebl. DoyguHT
Oeska, pojb IANEePOHOB.

MeTo/1pI KaUECTBEHHOT'O U KOJIMYECTBEHHOT'O OIpeielieHHsI Oesika, METO bl BBIICTICHUS U OUMCTKU. J{eHa-
Typanus ¥ peHaTypauus Oeska: MeXaHU3Mbl, TPU3HAKHU, UCTIOIb30BAHUE B MEAMIIMHCKOM 1 JTa00OpaTOpHOH
MPaKTHKE.

buonornueckuii katanu3. Buisl OHONIOTHYECKUX KaTaaH3aTOPOB (SH3UMBI, puO03UMBI, ab3uMbl). Cxo-
CTBO M OTJIMYME OMOJIOTHYECKHX ((epMEHThI) U HEOMOJOTHYECKUX (HEOPTaHMYECKUX) KaTalu3aTOPOB.
CrpykTypa (hepMEHTOB: aKTUBHBIM M aJulOCTepHUYECKUi IeHTpbl. CriennpuuHOCTh AeHCTBHS (hepMEHTOB
(mpumepsr).

Crpoenne ¢pepmenToB. [IpocTbie U cinoxkHbIE PEepMEHTHI, poib KohakTopoB, KopepmeHTOB. CTpoeHHE U
MEXaHHM3M JEHCTBUS BUTAMMHOB, BXoadmux B coctaB FAD, FMN, NAD(P)*, TII®, nupunokcanspoc-
dara, TTDK. CroiicTBa (hepMEHTOB: YyBCTBHTEILHOCTh K pH, TepMOIaOUIBLHOCTD, CIICIIH(PHUIHOCTD.
Mexanusm B3aumoneicTBus cyocrpara u ¢pepmenta (runoressl O.Pumepa, JI. Konulanaa u coppemen-
HBIE TIPECTABJICHNUS ). DTanbl B3auMoIeiicTBuA (hepMeHTa u cyOcTpaTa. Teopust MPOMEXyTOYHBIX COSIH-
HeHuil. OCHOBHBIE MTOHATHS TEPMOJAMHAMUKH (DEPMEHTATUBHOTO KaTanu3a (CpeIHsis SJHEPTUsl, JHEPTHsl aK-
THBAIMH, SHEPTETHUECKUI Oapbep).

Kunernka hepMeHTaTUBHBIX peakiuil ((hakTopbl, BIUSAIONINE HA CKOPOCTh (PEpMEHTATHUBHBIX pEaKLUi).
VYpaHenne Muxasmmca-Menten. Km — onpeznenenue, Gu3Honornueckoe 3HauYeHUE. AJIOCTEPHYSCKUC
bepMeHTbI, 0COOEHHOCTH KUHETUKHU aJNIOCTEPUIECKUX (DePMEHTOB.

Perynsnus akTuBHOCTH (epMEHTOB (poiib TOpMOHOB, TAM®, Ca?*, Uds, metabomuton Coo.4). XuMude-
ckas Mmonudukanus GepMEHTOB (OrpaHMYCHHBIN MPOTEOIU3, UK (PochopunupoBanus-aehochopuin-
poBaHUs U 1p.). AJulocTepUYecKas peryJsius.

WNuru6uposanue GepMEHTOB: BUbl HHTUOUTOPOB, MEXAHU3MBbI X AEUCTBUS, IPUMeEpHI. JIekapcTBeHHBIE
npenapaTsl 1 METa0OJUThI KAK MOJYJISITOPbl aKTUBHOCTH (PEPMEHTOB.

Howmenknarypa u kinaccugukanus ¢pepMeHTOB (IpuMepsl peakiuii). EnuHumb n3smepeHust akTHBHOCTH
¢depmenToB. [IpuHIUNBI KaYeCTBEHHOIO OOHApYXEHUS M KOJMYECTBEHHOTO ONPENENICHUS aKTHBHOCTH
(bepMeHTOB.

Jlokanuzauust pepMeHTOB B KieTke. MapkepHble U opraHocnennduueckue pepmenTsl. M3opepmeHTs:
IPOHMCXOXKAEHUE, OMojoruyeckoe 3HaueHue. MiaMeHeHne akTHBHOCTH (DepMEHTOB B OHTOTEHE3E.
OcHoOBHbIE HaNpaBJIEHUS! MEIULUHCKON 3H3UMOJIOTUU. DH3UMO/IMArHOCTUKA: OOBEKTHI, LIEIH U 3aJlauH.
Knuanueckoe 3HaueHHe onpeieeH st akTUBHOCTH (hepMEHTOB MpH HH(papKTe MHUOKap/1a, MOPaKeHUH Tie-
YEeHHU, [TOYEK U Jp.

OH3UMOIIaTUU: TIPUYMHBI, MEXaHU3MbI Pa3BUTHSI, IPUMEPBI, CTENEHb KIMHUYECKUX MPOSIBICHUN, PUH-
UMbl TUArHOCTUKH U JieueHus. [lepBUYHBIX 1 BTOPUYHBIE SH3UMONATHH.

OH3UMOTEepanus: MyTH BBEJEHUS U NIOKa3aHUs K NpUMEeHEeHUIO. [IoHsATHE 0 Tunocomax U BUPYCHBIX BEK-
Topax. Mcnonb3oBanue (pepMEeHTOB B 1a0OpaTOPHOM MpPaKTUKE.

OOMeH BellecTB Kak yCIOBHE )KU3HEAeATeIbHOCTU. MIHTerpanus anabonu3ma u kaTaboau3Ma yrieBoI0B,
JTUTIUI0B U 6enkoB. buosneprerrka, ncropus e€ passutus (teopust baxa-Durnepa, [lannanuna-Bunanma).
[TpeoOpa3oBanue 1 nepeaaya SHEPrUU B KiIeTke. TepMoauHaMuiecKkoe conpsikeHne peakiuii. Okuciu-
TEIbHO-BOCCTAHOBUTENIbHBIE pEaKLIMU, OKUCIUTENbHO-BOCcCTaHOBUTENbHBIN noTeHnuan (OBIT). Cymi-
HocTh Ononornyeckoro okucnenus (bO). Cyberparsl BO: cxema ux 00pazoBaHMs, JJOKAIU3ALUSA U Xa-
pakTepuctruka ocHOBHbIX 3TanoB bO. 3nauenue bO ans opranusma. [loHsATHE O IIPOTOHHOW» U «HATPU-
eBoi» ouosueprerike (H-AT®a3a u Na'/K -ATDaza).
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OcHoBHBIE MyTH TTOTpeOaeHus Kuciopoaa. Obmas xapakTepucTrka MUTOXoHapui (Mx). [TonsaTue o Tka-
HEeBOM JbIxaHuu. [1yTi o6pazoBanust u Ouonoruueckas posib AT®. Makpospruueckue GpocaTsl, Ipupoaa
MakpodprudHocTH. AT®/AJID-1ukn — mytn o0pa3oBaHus 1 ucnonb3oBanus ATO.

L TK: noxanu3zamus, pepMeHThI, KOPEPMEHTBI, PeaKLUH, PETYIISAIHs, OHOIOTHYeCKOe 3HAUCHHE.
CrtpoeHue u XapakTepUCTUKa KOMIIOHEHTOB JbixatenbHoi nenu (/IL1). Jlokanu3anus, OCHOBHbIE MPUH-
UNbl QYHKIMOHUPOBAHUS M CTPYKTYpHOU oprann3anuu komiiekcos 11 Mx. Hapymenue pa6otsr /11,
UHTUOUTOPBI KoMmIutekcoB J[11 Mx.

Oxucnurensroe hochopunuposanue (OD). [Tynkrsr OD, koapdurment P/O. XemuocMoTHuecKas THITO-
te3a [1. Murtuenna. ConpsikeHHOE U pa300IleHHOe JbIXaHUe, MEXaHU3Mbl CONPSKEHUSI U pa300IeHus.
Pazobmurenu OD.

Huzkosnepreruueckoe COCTOSHUE: XapaKTePUCTHKA, IPUYUHBI U CIIEACTBUSL. MUTOXOHAPUAIBHBII T€HOM.
MuTtoxoHApHanbHbIe 00JIE3HU: PUYNHBI, KITMHUYECKUE TIPOSIBIICHUS, TPUHIUIIBI JICYCHUSI.
MuxkpocomabHOE OKHCIICHUE: JIOKaJIU3alus, CTpPOCHHE U XapakTtepucTtrka komrnonentos (L. CpaBuu-
TEJIbHAsl XapaKTEPUCTUKA MUTOXOHAPHAIBHON U MUKpocoManbHou /L. bruosornueckoe 3HaueHue MUK-
POCOMAJIBHOTO OKUCJICHUSI.

[TepexucHoe okucIeHHE. DIEKTPOHHOE CTPOEeHUE aToMa Kuciaopoaa. Obpa3oBaHue aKTUBHBIX (POPM KHUC-
jgopona. AHTHOKcHUJAHTHAs 3amuTa (pepmeHTHass U HedepMeHTHas). Polb MEepeKHCHBIX MPOLECCOB B
HOpME U IIpU NaTOJIOTHH.

buonoruueckas ponb yrieBogos. IlepeBapuBanue yrineBonos B XKKT, nuineBaputenbsHO-TpaHCIOPTHBIN
KOHBeiep: (hepMeHTHI, UX XapaKTepHCTUKa, MEXaHU3MBI TepeBapuBanus. Hapyiienue nepeBapuBanus u
BCACBHIBaHMSI YTJIEBOIOB: OCHOBHBIE PUYMHBI i KIMHUYECKUE TPOSBICHHUS.

MexaHu3MBI TPAHCIIOPTA YTIICBOIOB Yepe3 MeMOpaHbl. Poib TpancnioptepoB rioko3sl (GLUT, SGLT) u
Na*/K*-AT®a3bl B TpaHCIIOPTE IIFOKO3bI B Pa3IMYHBIX OpraHaX M TKaHsX.

[Tyt oOMeHa TIIOKO3bI B OpraHn3Me. MexaHu3M U 3HaYeHHE aKTUBALUH TIOK03bl. Poins AT® u uncy-
auHa. OTIaryYue reKco- U INIFOKOKUHA3BI.

MeTa6onm3M rauKoreHa (CHHTE3 U paciaj), poib ropMoHoB, TAM® u nonos Ca?*. I IHKOreH035I: Kiac-
cuduKalys, OCHOBHbIE IPUYMHBI U KIMHUYECKHUE MTPOSIBICHUS.

['muKoreHoMn3 1 aHAPOOHBIH TTIMKOIN3: JTOKATH3AIHS, pEaKiH, (epMEHTHI, peryisiusa. MexaHu3M TiH-
KOJIMTUYECKON oKkcuaopenykiuu. KuHasHble peakuuu TiauKoin3a U cydctpatHoe (ochopumupoBaHue.
OHepreruyeckuil 0agaHC MOJIOYHOKHUCIOTO OpOKEHHUSI.

CrniuproBoe OpoxxkeHue: peakuuu U pepmeHTbl. CX0ACTBO M OTIMYUE CIMPTOBOTO U MOJIOYHOKUCIIOTO Opo-
xeHus. MetaOonnsm sTaHona B opranuszMe. Hapyienne metabonusma mpu ocTpo M XpOHHUUECKOH HH-
TOKCUKALIUN ITAHOJIOM.

[MBK/I" komIuiekc: cTpoeHue, JoKaIu3alus, peryisius, onomorunueckas posb. D dext [Tactepa.
Cxema myTH MOJHOTO a3pOOHOr0 OKUCIIEHHs 1 MOJIEKYIIbI TIIIOKO3bl, SHEpreTundeckuii 6ananc. Poib Bu-
tamMuHOB (B1, B2, mantoTeHOBOM KHCI0THI, PP, MHIOEBOI KUCIOTHI) B YTIJIEBOJTHOM OOMEHE.
I'moxoneorenes (I'HI): nokanusanus, cyocTpatsl, peakiuu, pepMeHTsl, Ononorndeckoe 3HadeHue. Cyo-
cTpaTHasl, sHepreTuyeckas u ropmoHanbHas peryssuus [HI'. Huknsl Kopu u @enura, X MEXaHU3MBI U
3HAYEHUE.

[TenTo30(ochaTHbI MyTh: JTOKAIU3ALMSL, PETYJIALUS, PeaKIMU, (PEepMEHTHI, OMOJIOTUYECKAs POJIb.

Posib roMeocTasa riroKo3bl B )KU3HEAEATENBHOCTH OpraHn3Ma. MexaHn3Mbl peryssiiui YPOBHSI TIIFOKO3bI
B KPOBH (CPOYHBIN U TIOCTOSIHHBIN ), POJIb MHCYJIMHA U KOHTPUHCYJISIPHBIX TOPMOHOB. [IprunHel, Mexa-
HU3MbI BOSHUKHOBEHMS TUIIO- U THUIIEPTIMKEMUN B HOPME M IIPH MTATOJIOTHH, UX OCHOBHBIE KIIMHUUYECKHE
IPOSIBIICHUSI.

Caxaphblit 1uabeT: BU/bl, IPUYHHBI A0COIIOTHOTO U OTHOCUTENILHOTO Je(pUIInTa HHCYINHA, OnOXUMHYE-
CKH€ HapyLICHUs U KIIMHUYECKHUE MPOSBIICHUS.

Caxapnblit 1ua0eT: 0CI0KHEHUS, TUarHOCTUKA 110 KIMHUYECKUM HPOSIBIECHUSAM U T1a00paTOPHBIM MOKa3a-
TEJIAM, IPUHIUIIBI JJeYeHUA. TEeXHHUKA MOCTPOEHUS IITUKEMUYECKON KPHUBOM.

[TpeBpaiieHre rajgakTo3bl U GPYKTO3bI B IIIIOK03Y. ['anakrozeMus U GpyKTO3ypHs: OCHOBHbBIC IPUUHHBI U
KJIMHUYECKHE MPOSIBICHUS.

Cxema 6MOCHHTE3a TTIMKO3aMUHITIMKAHOB, UX (DYHKIIMOHANbHAS poib. CTpoeHHe U QYHKLUH MPO-
TEOrIMKaHOB. MyKoOMoarcaxapu103bl: OCHOBHbIE MPUYNHBI, KIMHUYECKHUE IPOSBICHUS, TMarHOCTHKA.
Buonornueckas posnpb munuaoB. Poxs @JI B moctpoenun memOpaH. OCOOEHHOCTH CTPOECHUSI MEMOpaHbI
SPUTPOLINTA; BHEIIHEW U BHYTpEHHEH MeMOpaHbl MX.
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[lepeBapuBaHue TUNUIOB Yy B3pOCIBIX U AeTel: (PepMEHThI, MEXaHU3M dMYJIBIUPOBAHUS (CTPOECHUE, ME-
TabOJIM3M U POJIb XKETUYHBIX KUCIIOT). PecnnTe3 munuioB B s3uTeporuTax. [IpuanHbI 1 mocaencTBus crea-
TOpEN.

Tpancnopt TUNKUIOB B KPOBHU, CTPOCHUE, COCTaB U Kiaccudukarms junonporennos (JIIT). Odmen JIII.
Pons depmenTon JITUI, JIXAT, AXAT B metabonuzme JIIT.

Hapymenue merabonuzma JIII mpu naToaoruu: AUCITUIIONPOTEUAEMUH, aTEPOCKIIEPO3, KUPOBAT HHPHIIb-
Tpauysi IeYEHHU.

Perynsanus o6MeHa IMIHIO0B: pojib TOpMOHOB, TAM® u Ca?*. MexaHu3Mbl I€MOHMPOBAHUS U MOOHIIH3A-
1uu (peakiuu, GepMeHThI) TPUTIIULIEPUIOB.

B-oxucnenne XXK: nokanuszanus B KJI€TKe, poJib KAPHUTHHA, SHEpreTndeckuii 6ananc. CBs3b CUCTEMBI 3-
okucnenus ¢ L{TK u 11| Mx. I'enernueckue neexTbl CHCTEMBI B-OKUCICHUS, X KIMHUYECKHE MPOsBIIe-
HUS.

B-oxucnenne KK ¢ HeueTHBIM YMCIIOM aTOMOB yriiepoJa 1 HeHachleHHbIX JKK, sHepretuueckuii 6anaHc.
Ponb nepokcucoM B OKMCIIEHNH JJIMHHOLIETIOYEYHBIX )KUPHBIX KUCIIOT.

ITytn obmena aunerun-KoA (obpazoBanue u ytunusanus). KeronoBele Tena: mera®onusM, poib. [Ipu-
YMHbI, MEXaHU3M BO3HUKHOBEHUS U IMarHOCTUYECKOE 3HAUEHNE KETOHEMUI U KETOHYPUH.

buocunTe3 xonecreposia: peakuu 10 MEBAaJIOHOBOM KUCIIOTHI, ()EPMEHTHI, peryJsiuus, Ouoornyeckas
poab. ®opmyna xonecteposia. [IpuunHbl BO3HUKHOBEHUS THIIEPX0JIECTEPUHEMHUH U aTEPOCKIIEPO3a.
buocuHTe3 TpUIrIULEpU/IOB B IEYEHH U )KUPOBOM TKaHU: JIOKAIHU3aLus, peakuuu, pepmenTsl. bruonoruye-
CKas pOJIb TPUIJIULIEPHIOB.

buocunre3 ®JI: mokanuzanus, peakuuu 1 pepMeHThl. bruonornyeckas posp OJI.

buocunTe3 naceimenubix JKK: nokanuzanms, peakiun, GepMeHThI, CTPOCHHE MOTU(PEPMEHTHOTO KOM-
IIeKca, BsI3b ¢ Taukonu3oM, nentosodocharueiv nmytem u L[TK, pons CO2, AT®, NADPH, Guotuna.
Peaknuu 6uocunresa HeHachineHHbIX JKK.

["'opMoHanbHas perysaius oOMeHa yriieBo10B U JUnuI0B. XKupo-yrieBoausiii iukn Panana, ero 6uosno-
THYECKOe 3HaYeHue. VIHTerpanus yriaeBoJHOro ¥ JIMIHIHOTO 0OMeHa, myTH 00pa30BaHus M HCIIOJIB30Ba-
HUS 001X MeTa00aUTOB. [ OpMOHBI, KOHTPOJIMPYIOIIKE NHILEBOE oBeaeHHEe. OKupeHue.

[TepexucHoe oxucnenue munuaoB (IIOJI): mexanusm, peakunu, MeTa0OIUTHL. bronornyeckoe 3HaYeHHE
ITOJI B HOpME M IIpH ATOJIOTUU. AHTHOKCUIAHTHAS 3alUTa.

buonoruueckas nenHocts Oenka. [lepeBapuBanue Oenka ((pepMEHTH M UX aKTUBaLUsA, POJIb FPaIUEHTa
pH) u BcaceiBanue AK. HCI: posb, MexaHu3M U peryssiuus cekpeuuu. I'HueHue 0enkoB B TOJCTOM KH-
nieyHuke. O0e3BpekMBaHNEe POJYKTOB THUEHUSI OCJIKOB B ITEYEHH.

AMHHOKHUCIIOTBL: 3aMEHUMBIE U HE3aMEHUMBIE, TTIMKOT€HHbIE U KETOreHHbIe. [IyTh BCeTymuieHns aMiHO-
kucinot B LITK. buocuntes 3amennmbix AK 13 riitoko3sl (mpuMepbl). AMUHOKHUCIOTHBIN MyJ1 KJIETKU. A30-
THUCTBIH GasaHc.

Buner nesamunupoBanus. [Ipsimoe un Henpsimoe okuciauTensHoe ae3amuHupoBanre AK. TpancamuHupo-
BaHHUe ((epMEeHTHl U KOpEepMEeHThI). AMMHAK, €r0 TOKCUYHOCTh. CBSI3bIBAHWE M BbIIEIEHUE aMMHUaKa
(umxn ®denura, aMMOHHOTEHE3), 3HAUEHUE 3THUX MPOLIECCOB ISl KJIETOK.

LCM: nokanm3anusi, peakiuu, ¢gepmentsl, 3HaueHue. Cpsa3p LICM ¢ LITK u o6MeHOM aMHHOKHUCIIOT,
sHepreruueckas EMKocTs LICM. Du3zumonaruu [{CM.

JlexapObokcunupoBaHue aMMHOKHUCIOT (S-runpokcutpuntodan, Tup, ['me, I'my): depments:, xodep-
MEHTBI, poJib OMOTreHHBIX aMUHOB. I 'napokcunuposanue [po, Jluz, @en (pons ackopbara, NADPH, nu-
Toxpoma P4so), MPOAYKTHI THIPOKCHIIMPOBAHUS U UX POJIb B OpraHU3ME.

O6men Cep u ['nmu: OuocuHTE3 XOJNMHA, ITAHOJAMUHA, IyPUHOBBIX OCHOBaHWH, rema, kpeatuHa, GSH,
TUIITYPOBON KUCIIOTHI, XKeTuHbIX KucioT. Pons TI'®K B oOmene Cep u I'nmu. Hapymenust oomena ['nn.
['my u Acni: aMmuHHUpOBaHueE, J€3aMUHUPOBaHNE, TPAaHCAMUHUPOBaHUE, lekapOookcunupoBanue. Ponp 'y
u Act B MeTabou3Me.

O6men Mer. S-ageno3unmMereoHuH (SAM): ero pojib B CUHTE3€ XOJIMHA, a/ipeHalIiHA, KApHUTHHA, Kpea-
THUHA, aHCEpUHA U Jp.

O6men @en u Tup: OUOCHHTE3 KaTeX0JIaMUHOB, TUPEOUAHBIX TOpMOHOB. Hapymenus oomena ®@en u Tup
(penunnkeToHypHsl, AIKANTOHYPUS, ATTLOUHU3M).

Hyxneonporeuasl: nepeBapuBanue u BcacbiBanue. OcHOBHbIE (PyHKIIMU MOHOHYKJIEOTUA0B (ATD, I'TO,

HAM®) u qunykieoruaos (NAD', NADP', FMN, FAD).
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. IHK u PHK: ocobenHOCTH CTpOEHUS, YPOBHH OpraHU3AIMH, BUIbI, JTIOKAJTU3AIMS B KJIETKE, ONOIOTHYe-
ckas posb. Ocobennoctu crpoerns MTIHK. CtpykTypa reHoma uenoBeka. [loHsTHE TPaHCIIO30HOB, KO-
POTKHX TaHIAEMHBIX TIOBTOPOB M OJHOHYKJIEOTHIHOIO NOIMMOppU3MA.

BuocuHTe3 MUPUMHUINHOBBIX HYKJIEOTHIOB: (PEPMEHTHI, peakuuu, ononorundeckoe 3Hayenue. Posip TTOK
B CUHTE3€ TUPUMHUUHOBBIX HYKJICOTUIOB.

Pacnan nupuMUIMHOBBIX HYKJICOTHAOB: JIOKAIN3ALUs, PEPMEHTHI, peaklu, OMOJIOrHYeCcKOe 3HaUCHHE.
Cxema cuHTe3a IIypHUHOBOI'O KOJIblla. BHOCHHTE3 MypHMHOBBIX HYKJICOTUAOB: UCXO/HBIE CyOCTpaThl, (hep-
MEHTBI, PEaKIUU, PEryJIALus, ONOJOTHUECKOE 3HAUCHHE.

Pacnag mypHHOBBIX HYKJI€OTHJIOB M IE€pPEKHCHbIE Iporecchl. Peyrunusanus mypuHoB. Hapymenus 06-
MeHa MypHuHOB (rogarpa, cuaapom Jlema-Huxana).

Marpuunslii Mexann3m cuntesa JIHK (perunkanus u penapanus): Tansl, GepMeHTHI, cyOcTpatsl, Ono-
JIOTHYECKas poJib. XapaKTEPUCTHKA T€HETHYECKOTo Koaa. MHrMOUTOPBI MAaTpHUHOTO OMOCHHTE3a: MEIH-
KaMEHTbI, BUPYCHBbIE 1 OaKTepUaJIbHbIE TOKCHUHBI.

Tpauckpumus: sTansl, pepMeHTsl, cyocTpatsl, mpoaykTsl. Tunbsl PHK. IIponeccunr u crumaiicuar nPHK.
AnbTepHaTUBHBIN crutaiicuHr. OCOOEHHOCTH TPAHCKPHUIILUH Y BUPYCOB, POJIb PEBEPTA3bl.

LlenTpanbHas JorMa MOJIEKYJISIpHOM Onosioruu. TpaHCsus: sTansl, GepMeHTHI, CyOCTpaThl, OMOJIOrHYe-
ckas poib. IIporieccunr npoOenkoB, ero MEXaHU3Mbl: XUMUUECKash MOAU(UKALINS, OTPaHUYEHHBIH Ipo-
TEOJIN3, CaMOCOOPKA MOJIEKYI.

Burtamun D: peakuuu cunTtesa, ux TkaHeBas jokanuzauus. Perymsamus Ca-P o6mena. Ilapatropmon u
kanpuuTOHMH. Hapymenue Ca-P oOmena (paxut, ocTeoMansiiusi, OCTEONOPO3): NPUUYUHBI U OCHOBHBIE
KIIMHUYECKUE NTPOSIBIICHUS.

Buramuns! A, E, K: xumMuueckas npupoja, poib B oOMeHe BemiecTB. KapTuHa runo- v rurnepBUTaMUHO3A.
Butamun PP u ero xoepMeHThI: XuMHUeCKas IpUpoAa, poJib B oOMeHe BeniecTB (Ha nmpumepe [IBKTk,
HTK, rmukonusa, [1OI1, yuactus B padore AL Mx u 1.1.). KapTuna runoButaMunosa.

Burtamus B1 1 ero kopepmMeHT: XumMuueckast IpupoAa, pojib B 0OMeHe BeIeCTB (OKUCIUTENbHOE U IPSMOE
nexkapOoKcuInpoBanue, TpaHckeTonasuble peakuuu [1OIT). Kaptuna runoBuramMmuHo3sa.

Burtamun B2 u ero kopepmMeHThI: XUMUUecKas Npupoa, posb B oOMeHe Bemects (Ha npumepe LITK, B-
okucnenus ;xkupHbix kuciot, [IBKT 'k, ctpoenust komruiekcoB L] Mx u 1.1.). KapTrna runoBuramMuHo3a.
Burtamun Be u ero kopepmentHas ¢popma: XUMUUecKas IIPUPOJIa, pojib B OOMEHE BELIecTB (Ha IpuMepe
peakuuii tekapookcunupoBanus (S-ruapoxcutpunrodan, JJODA, ['ic, I'ny) u TpaHcaMUHUPOBaHUS aMU-
HOKHCIOT (Act, Ana)). KapTuHa runmoBuTaMuHoO3a.

Butamun H u ero kodpepmentHast popma: xumudeckas mpupoja, poiib B 0OMEHEe BEIIECTB (Ha mpuMepe
peakuuii kapookcunupoBanus B 'HI', B-okucineHuu sXUpHBIX KUCIOT ¢ HEUETHBIM YHCIOM aTOMOB yTJie-
poJia, CUHTE3€ KUPHBIX KUCIIOT). KapThHa runmoBUTaMUHO3a.

Burtamun Bo 1 ero koepmenTHast hopma: Xumuueckasi Ipupo/ia, poib B 0OMeHe BELIeCTB (CUHTE3 MUPH-
MUMHOBBIX U ITyPHUHOBBIX OCHOBaHUM, poiib B 0OMeHe Met, Cep u ['nu). Butamun B12 u ero koepmeHTHL.
XuMmHuuecKasi Ipupoja, pojib B 0OMeHe BeleCTB (peakiuu [-OKHCICHUS XUPHBIX KUCIOT C HEYETHBIM
YHCIIOM aTOMOB yIJIepojia, poiib B oOMeHe Mert). KapTuHa runoButaMuHo3a.

Burtamun C. Xumudeckas npupoja, poib B 0OMEHe BelecTB (peakuuu rujipokcuinnposanusi, AO3, yua-
ctue B padbore JL{ Mx). Kaptuna runoBuramMuHo3sa.

OOm1ast xapakTepuCTHKa BUTAMUHOB. MeXBUTaMUHHBIE B3auMoaencTBus Ha npuMepe [IBKII 'k, Butamu-
HOB Bo 1 B12. CuHeprusm BUTaMUHOB-aHTUOKCUAAHTOB. Y4acTue BUTAMUHOB B CHHTE3€ KO(PEPMEHTHBIX
¢dopM Ipyrux BUTaMUHOB. [IpHUMHBI pa3BUTHS TUIIO- U TUTIEPBUTAMHUHO30B.

["'opMoOHBI: onpenenenre, CBOMCTBA, HOMEHKJIATypa, KJIacCU(pUKalus; TPUHLHUIIBI OpraHu3aui U QyHK-
LIUOHUPOBAHMSI HEHPOIHIOKPUHHOM cucTeMbl (TpuMepbl). MexaHu3M J1eficTBUS TOPMOHOB (KaTeXoJaMHU-
HOB, MENTHIHBIX, CTEPOUIHBIX, TUPEOUTHBIX). XapakrepucTtuka peuentopos (1-TMC, 7-TMC, BHyTpH-
KJIETOUHBIX).

TTI': xXumMu4eckasl MpUpoIa, MEXaHU3M JEHUCTBHS, peryisiius cekpeunu. T3 n T4: xumuueckas npupona,
OMOCHHTE3, PETYJISMS CEKPEIMU, MEXaHU3M JCUCTBUS, poiib B 0OMEHE, OCHOBHbIEC KIMHUYECKHE MPOsIB-
JICHUSI TUIIO- U TUIIEPIPOAYKIIHH.

CTI': xuMudeckas npupoja, MEXaHU3M JAEUCTBHUS, PETYJISALNS CEKPELIUN, OCHOBHbBIE KIIMHUUYECKUE TIPOSIB-
JIEHUs TUIO- U TUIEPIPOAYKIMU TOpMOHa. Perymsmus cexpenuun u poas NOP.

WHcynuH: XuMHUYecKas MpUpo/ia, dTarbl CUHTE3a, PETyJISAIUSI CEKPELH, MEXaHU3M JEHCTBHSL, POJIb B 00-
MeHe. OCHOBHBIE KIIMHUYECKHE MPOSIBICHUS TUIO0- U TUIIEPIPOTYKINN HHCYIHHA.

['mrokaroH: XuMuuecKas MpUpo/Ia, Peryisilus CeKpeI, MeXaH|3M JIeHCTBUS, POJIb B OOMEHE.



86. AKTT: xumuueckast mpupoja, MEXaHU3M JICHCTBHS, PETYJISIMS CEKPEIIUHA, OCHOBHBIC KIIMHUYECKUE TPO-
SBJICHUS TUIIO- ¥ TUIIEPIPOLYKIUU. [ TIOKOKOPTUKOUIBI: CTPOEHUE, PETYIISILIUS CEKPELIMH, MEXaHU3M JIEH-
CTBHSI, POJIb B OOMEHE, OCHOBHBIE KIIMHUUYECKUE MTPOSBICHUS THIIO- U TUIIEPIPOAYKIIUH.

87. MuHepanoKOpTUKOUIBI: XUMUYECKasi IPUPOa, PETYJIIIHS CeKPelli, MEXaHU3M JEHCTBUS, pOJib B 00-
MEHE, OCHOBHbIE KIIMHUYECKHUE MTPOSBICHUS TUII0- U TUIIEPIPOAYKIUH.

88. KarexomaMuHbl: XuMHUYECKas MIPUPOJA, CHHTE3 (peakuuu, (PepMEHTHI), PEryIsIIUs CEKPEIH, MEXaHU3M
JeicTBUS, pOJib B 0OMEHE, OCHOBHBIE KIIMHUYECKUE IPOSIBIICHUS TUIEPIPOTYKIIMY TOPMOHA.

89. lN'onapotporuusl (OCI " u JII'): xumMuyeckast pupojia, MEXaHU3M JCHCTBUS, PETYJIISIUS CEKPeun. DCTpo-
IeHbl: XUMHUYECKasi IPUPOA, MEXaHU3M JACUCTBUS, PETYIILMS CEKPELUH, OCHOBHbIE KIIMHUYECKHE IIPOSIB-
JICHUS THUIIO- U TULIEPIIPOTYKITUH.

90. I'onagorponuusl (OCI u JII'): xXumudeckas npupoaa, MEXaHU3M JICUCTBUS, PETYIISAIUS CEKPEIUU. AHJIPO-
IeHbl: XUMHUYECKAs IPUPOJa, MEXAHU3M JIEHCTBUS, PETYJIALNS CEKPELIMH, OCHOBHBIE KIIMHUYECKHE IIPOSIB-
JIEHUS TUIIO- U TUIEPIPOAYKIIUH.

91. AnantuBHas posib TOpMOHOB. [TonsATHE O cTpecce. ['OpMOHaNIbHAS PETYIAIMS YHEPTETHUECKOr0 0OOMeHa
IIpU CTpecce.

92. KpoBb, ee coctaB u QpyHKIHH. YPOBEHb 00mIero 0enka, OCTaTOYHOrO a30Ta, MOYCBUHBI, aMHHOKHCIIOT,
MOYEBOM KUCIJIOTHI, 001IEr0 OMIMpyOrHa, KalbLius, jKejle3a, TII0K03bl, 00IIEro X0JIecTeposia, KETOHOBBIX
ten, pH aprepranbHON M BEHO3HON KPOBU B HOPME U IIPU ITATOJIOTUH.

93. benku miaa3mbsl KpoBH: 00111as XapaKTePUCTUKA, KiIacCU(UKaLKs, METObI pa3/ielIeHHs], XapaKTepUCTUKA
OTJIENbHBIX IPEACTaBUTENEH KaxkIoro kiacca. M3MeHeHne OeIKOBOro CHEKTpa KpPOBU NP MATOJOTHUH,
THUIIBI IPOTEUHEMUH.

94. OcTarouHblii a30T: COCTaB, MPOMCXOXKACHUE, NUATHOCTHYECKOE 3HAYEHHE OTHAEIBHBIX KOMIIOHEHTOB.
Buzpl a30TeMuM U IPUYKMHBI UX BOZHUKHOBEHHUS.

95. IoHATHE O KUCIIOTHO-OCHOBHOM COCTOSIHUM: TIPUHIIMITBI OPTaHU3aLUU, MEXaHU3MBI PEeTYJISIuH ((PU3NKO-
XUMHUYECKHE U PU3UOJIOTMUECKUE), KIACCUPHUKALMS HapyIIeHUH (BUIbI, IPUUUHBI 1 MEXAHU3M Pa3BUTHUS
anu03a U aJKajio3a), MEXaHU3Mbl KOPPEKIIUH.

96. DputpouuThl: 00IIas XapaKTEepUCTHKA, CTPOCHUE, OCOOCHHOCTH MeTaboau3Ma. AHTHOKCHUIAHTHAs 3a-
HIATA SPUTPOLUTOB. [ IIyTaTHOH, €ro cTpoeHne U (PyHKITUH.

97. I'eMornnoOMH: BUJBI, CTPOEHHE, CBOWCTBA, (PYHKIMH, TpON3BOAHbIe. CpaBHUTENbHAS XapakTepucTuka Hb
u muornobuna. Cunres u poins 2,3-JAPI'K. Tanmnaccemun, reMOrI00MHOTIATHH.

98. buocuHTe3 rema: peakiuu, (PepMeHTHI, JJOKaIU3alus, peryJsaius u ouonorndeckas posb. [loppupun.

99. Pacnan Hb B xierkax POC. Obmen 6unnpyOuna B neuernnu u npespameHue B JKKT. [Tpuunabl BO3HHK-
HOBEHHUS U JJabOpaTopHasi AMArHOCTHKA JKENTyX (TeMOJIMTUYECKOH, MapeHXUMATO3HOM M 00TypalnoH-
HOI).

100. Merabonusm Fe: BcackiBaHMe, TpaHCIIOPT B KPOBH, ACTIOHUPOBAHUE, MOCTYIIJIEHHE B TkaHU. Hapyie-
Husa Metabonmn3Ma Fe: reMoxpomaTossl, anemMun (3kene30AeuIuTHas, CUuaepooIacTHas).

101. Ocobennoctu MetabonuszMa JeHMKOLUTOB. broxuMudeckne OCHOBBI (haronuTo3a, PecrupaTopHbIN
B3pbIB. OCOOEHHOCTH CTPOEHHUS U MeTabosIM3Ma TPOMOOLIMTOB, POJIb B FEMOCTA3E.

102. MexaHu3Mm u craguu oOpa3oBaHUS MOYM: (UIbTpanus, peadbcopOuus, cekperus. MexaHu3M aKTHB-
HOT'O TPaHCIIOPTa B KaHAJIbLIaX INIFOKO3bl, aMUHOKHCIIOT U Jip. Hapymienue nporneccoB ¢punbTpanuu, pead-
copOLuu, CeKpeLnu 1 UX JadopaTopHas TuarHoctuka. KimupeHc B HopMe M Ipu MaToJIOTHH, €r0 KIMHUKO-
JMarHOCTHYECKOE 3HAUCHHUE.

103. Cocras u cBoiicTBa Moun. Opranudeckue (MOYeBHHA, MOYEBasl KUCIOTA, aMUHOKHUCIIOTHI, KPEATHHUH)
Y HEOpraHMYeCcKHe KOMIIOHEHThl MOYHM B HOPME M IIpH matosioruu. Ilaronornueckne KOMIOHEHTHl MOYH
(KpoBb, O€IOK, III0K03a, OWIMPYOUH): IPUYMHBI UX MOSIBIEHUS U AMArHOCTUYECKOE 3HAaYECHHUE.

104. Tomeoctrarnueckue pyHknuu movek. Poms moduek B perymsmun OIK, AJl, 6amaHca 3JI€KTPOJIUTOB,
KOC (MexaHu3Msbl aluio- ¥ aMMOHHUOT€HE3a), YPOBHSI TITI0K03bI B KpoBH (ocobenHoctu 'HI™ B moukax),
YPOBHSI OMOJIOTUYECKH aKTUBHBIX BEILIECTB, 3PUTPOII033a U AP.

105. Ponp mouek B oOMeHe U 0COOEHHOCTH 0OMEHa B MOYKaX yriaeBOJIOB, JIUMUIOB, OenkoB. MeTtabonnye-
CKasl TeTepOreHHOCTh MOYEYHON TKaHHU.

106. IlpuumHBI pa3BUTUS U OCHOBHBIE HapylleHHus Metabonu3ma npu octpoit (OITH) u xponuueckoii mo-
yeuHoil HenoctarouHocTH (XIIH). [Toueunsle kaMHU, UX COCTaB, MPUYMHBI U MEXAHU3M BOSHUKHOBEHHS.

107. ®ynkuuu nedenu. OCOOEHHOCTH METa0OIM3Ma IeNaTolMTOB B NEPUIICHTPAILHON U IIepuapTepuallb-
HO¥ 30HaX. Ponb nedyenn B mesxxopranaoM Metabonm3Mme (ki Kopu, mukn denura, ciHTE3 KpeaTruHa).



108. Ponp meuyeHu B yrieBogHOM oOMeHe. KIIMHHMKO-TMarHOCTHYECKOE 3HAUYCHHUE OMPEEICHUS B KPOBU
KOHIICHTPALUH III0K03bl. Harpyska ranakro3oii u ppyKTo30ii.

109. Ponpb meyenu B munuaHOM oOMeHe. [I[puuuHbBI 1 MEXaHWU3M Pa3BUTHS KUPOBOU MHOUIBTPAITUHN U JIe-
reHepanuu neyeHu. KIMHUKO-IMarHoCTH4YecKoe 3HaYCHHE OIpeNesieHus] B KpoBH KoHIeHTpauuu XC,
TAT', keTOHOBBIX Tel, KO3 dUILIMEHTa ATEPOTeHHOCTH U JIp.

110. Ponp neyeHu B a30TUCTOM OOMeHe: 0OMeH OEJIKOB M aMUHOKHUCIIOT, KpeaTuHa, HyKIENHOBBIX KHCIIOT
u 11p. Knmmauko-nuarsoctuueckoe 3Ha4eHHUEe ONpeIeSIiCHUs] B KPOBU KOHILIEHTPALMK O0IIero Oesika u ero
(dpakuuii, MOYEBUHBI, KPEaTHHUHA H .

111. OcHoBHBIE 3Tanbl U MyTH META0OIU3Ma KCEHOOMOTHKOB (XapaKTEpUCTUKA M POJIb HMHUT Paso, poiib
YADTK, PADC u np.).

112.  OcobenHocTu MeTaboIM3Ma MBIIIEYHOW TKAaHU, XapaKTePU3YIOUIHe €€ OTHOCUTEIbHYI0 aBTOHOMHUIO.
Pouib MbIlIeyHOH TKaHU B MeKopranHoM oOMeHe cyOcTpatamu (tmkiisl Kopu, ®enura, 6/c kpeatuna).
113. CrpykrypHO-(QYHKIIMOHAIbLHAS W METa0OIMYEeCKas XapaKTePUCTUKA MBIIICYHBIX BOJIOKOH (Oenble,
kpacHbie). [Tytu cuaTe3a AT® B MbIlIeuHOH TKaHH (CyOCTpaTHOE M OKUCIUTENbHOE pochopumpoBanue,
peakuuu, karanusupyemoie KOK, anenunatkunaszoit, posib AM®-ne3aMuHa3bl, HUKJI TYPUHOBBIX HYKJIEO-

THUJIOB).

114. Xapakrtepuctuka 0eIKOB MbllIeuHOl TkaHu (akTuH G, F, MHO31MH, aKTOMHO3UH, TPOTIOMUO3UH, TPO-
nouussl T, C, [ u ap.). MexaHu3M 371€KTpPOMEXaHUUECKOTO CONPSKEHUS (TEOPHsI MBILIEYHOTO COKpalle-
HUs1). OCOOCHHOCTH COKpAIlleHUs TTIAKON MyCKYIaTyphl.

115.  OcobenHocTtr MeTaboM3Ma MUOKap/a. buoxuMudeckne MeXaHUu3Mbl Pa3BUTHS CEPJICYHON HE0CTa-
TOYHOCTH. AJJAaNITUBHBIE U3MEHEHUS CTPYKTYpHI U MeTabonn3mMa MHOKapAa.

116. OrpaHuveHue ABUTATEIHHON aKTUBHOCTH (TMITOKHHE3HsT). OCHOBHBIE 2JIEMEHTHI ITaTOTEHE3a THITOKH-
HETHUYECKOTr0 CHHAPOMA.

117. OOmias xapakTepUCTHKa METa00IM3Ma HEPBHOM CHCTEMBI: yIIIC€BOAHBIN, JTUIUIHBIN, OCIKOBBIA 00-
MeH. OcOOEHHOCTH MeTa0oIM3Ma MO3ra B HOPME U IIPU TMITIOKCHH.

118. HetipomemuaTops! (katexonamunbl, anetuiaxonuH, [ AMK, JJOD®AmuH, rucTaMiH, CEPOTOHHH): Xa-
paKkTepucTrKa, CHHTE3 ((PEPMEHTBI, PEAKIIUN ), PELETTOPBI, SHPEKTHI.

119. buoxuMHUYecKHe MEXaHU3MBI AIEKTPOTeHE3a B HEPBHOM TKaHH. MeXaHW3M CHHATHYECKON Iepelauu:
poib MeMOpaH, perenTopoB, GEpMEHTOB U MEIUATOPOB.

120. buoxuMHYECKHEe MEXaHU3MBI ACWCTBUS HA MO3T AJIKOTOJIsI, HAPKOTUKOB (OMUOUIBI, KOKanH, aM(eTa-
MuHbI). [laTonoruueckue cocTOSTHUSL HEPBHOM CHCTEMBI (IeTpeccusi, MApKUHCOHU3M, MIHU30(QPEHHUS).

121. Xapaxrepuctuka BoJOKHUCTBIX CTPYKTYp CT. OcobeHHOCTH CTpoeHHUs U MeTabom3Ma KoJulareHa u
snacTuHa. [IpouieccuHr u MeTaboau3M KoJutareHa B Hopme U nipu narosioru. Usmenenune CT npu crape-
HUU, KOJIJIareHo3ax, 3axxusyieHuu pad. CT npu Henocratounoctu BuTamuHa C. HekoareHoBbIe CTpyK-
TypHBIE TIIMKOIPOTEU Il - GUOPOHEKTHH, €r0 CTPOEHHUE, CBOMCTBA M (DYHKIIMOHAIBHAS POJIb.

122. KocrtHas u XpsieBasi TKaHb, XHMHUECKUI COCTaB M 0COOEHHOCTH MeTabonmm3Ma. MeTaboam3M KOCTH
U (akTOphl, BIUAIOLINE HAa HEro (BUTaMUH D, KaJabIIUTOHUH, TApaTTOPMOH, COMAaTOTPONHH U Jp.) Mexa-
HU3M MUHEPAJIU3alnU KOCTH.

3aBenytouiuii kabeapoii, k.0.H. O.C.JlorBuHOBHY



