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MNOACHUTEJBHASA 3AIINCKA

B ocHOBy conep:kaHusi JaHHOW y4eOHOW MpOrpaMMbl MOJIOKEHA MEAMIIMHCKAs
OMOXUMHUS, KOTOpasi U3y4aeT MOJICKYJIIPHBIE OCHOBBI MPOIIECCOB KU3HENEATEIbHOCTH
YeJIoBeKa B HOPME U 3HAKOMUT C BO3MOKHBIMU NMPUYMHAMU U MOCIEICTBUSIMU HapyIlle-
HUN METa0O0JIMYECKUX PEaKINil, OMOXUMUYECKUMH METOJIaMU TUarHOCTUKHU 0oJie3HEel U
KOHTPOJISl COCTOSIHUSI 3/I0POBBSI UEJIOBEKA, 3aKJIabIBAET OCHOBBI MPEJCTABICHUN O MO-
JEKYJSIPHBIX MOIX0aX K IPEeIyIPEKICHUIO U JIEYEHUIO OOJIE3HEH.

Kypc Ounonormdeckoil XuMuM TPaJUUUMOHHO BKIIIOYAET U3YYEHUE CTATUYECKOU
OMOXHMHH (XMMUYECKHI COCTaB OpraHu3Ma M CTPOCHHE OCHOBHBIX KJIaCCOB OpraHuye-
CKUX COCTUHEHHH, BXOISIIUX B COCTaB KHUBBIX OOBEKTOB), JMHAMUYECKON OMOXMMHU
(mpeBpalleHrss OCHOBHBIX XMMHUYECKUX KOMIIOHEHTOB TKaHEW W MPUHILHUIIBI PETYISINN
MPOIIECCOB KU3HENCSITEILHOCTH) U (DYHKIIMOHATBLHONM OHMOXUMHUHM (OCOOCHHOCTH METa-
001M3Ma B OTAEIBHBIX OpraHax M TKaHSIX U €ro B3aUMOCBSI3b C (PYHKIIMOHAJIBHOM aK-
TUBHOCTBIO Opranusma B 11esom). CopepxaHue 1aHHOW y4eOHOM MporpaMMBbl BKIIOYAET
CJIEIYIOLIUE PA3AEIIBL:

- BBegeHHUE B Onoxumuto. CTpykTypa v PyHKITUU OEIKOB;

- (epmeHTHI;

- CTPOEHHE U CUHTE3 HYKJIEMHOBBIX KUCIOT. BuocrunTes 6enkos;

- BBeJeHue B MeTabosu3M. buonoruueckoe okucieHue;

- OmoxumHsi MeMOpaH;

- perymsauus oOMeHa BeriecTB. bBHoXumusi TopMOHOB;

-  OHMOXUMHS MUTAHUS,

- 00MeH U (pyHKUUHU yIIeBOAOB;

- 00MEeH U (PyHKIUU JIUIHJIOB;

- 00MEH NpOCTHIX OEIKOB U aMUHOKHUCIIOT;

- 00MEH HYKJIEOIIPOTEUHOB;

- OMOXMMHMS OPTaHOB U TKAHEH;

- uHTerpanus meradonuzma. OCHOBBI KIMHUUECKONH OMOXUMUU.

Heab 1 3a71aum NpenogaBaHus U U3yYeHHUs JUCHUILIHHbI
Heab — u3ydeHue MOJICKYJSAPHBIX OCHOB >KU3HEACITEIBHOCTH, MyTEH MeTadosm3Ma
OCHOBHBIX KJIACCOB OPTraHMYECKHUX COCIMHEHUN U MX PEryisiiud JJisi T[OHUMaHUs
MOJIEKYJIIPHBIX MEXaHU3MOB PAa3BUTHS MATOJIOIMYECKUX MPOIIECCOB, a TAK)KE U3YUEHUE
OMOXMMHYECKUX METOI0B JUArHOCTHUKHU 3a00JIEBAHHUIN.

3agaum:

e (opmupoBaHue 3HaHUI 00 OCHOBHBIX MPUHIMIIAX MOJEKYJISPHON OpraHU3aluu
KJIETKH, TKaHU, OpPraHu3Ma;

® YCBOEHHE OCHOBHBIX 3aKOHOMEPHOCTEH METa00INYECKUX MPOLECCOB, PErYISIIUU
MeTaboIM3Ma U €ro B3auMOCBSI3U ¢ (PyHKIIMOHAJIBHON aKTUBHOCTHIO KHBOWU CH-
CTEMBI,

e (opMUpOBaHME 3HAHUN O METOAAX OMOXMMHYECKHX HCCIIEJOBAHUNA, YMEHUS HC-
[I0JIB30BAaTh UX PE3YJIBTATHI Ul OLEHKHU COCTOSIHUSA 3/I0POBbsI UETIOBEKA;
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e O0ydeHHE MOHHMMAHUIO MATOTCHETUYECKUX MEXAHU3MOB Pa3BUTHUSl MATOJOTHYE-
CKHUX TIPOIECCOB, C YYETOM OCHOBHBIX THIIOB HacleAyeMbIX NedekToB meTado-
au3Ma, U (GOpMHUpPOBAHUE YMEHHMs HCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS TPHU
0oOy4YeHNH Ha KIMHUYECKUX Kadeapax;

e [puoOpeTeHue 3HAHUN O MPUHIUINAX KIMHUKO-T1a00paTOPHBIX TEXHOJIOTHI U
HaBBIKOB Pa0OTHI C HUMH.

TpeﬁOBaHHﬂ K 3SHAHUAM, YMECHUM N HABBIKaAM

CTyIleHT JOJIZKEH 3HATD:

(yHIaMEeHTaJIbHbIE 3aKOHBI XUMHH, TTO3BOJISIFOIINE OOBSICHUTh XMMHUYECKUE TPOLIEC-
Chl, IPOTEKAIOIME B )KUBBIX OpraHU3Max;

OCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJISIPHOM OpraHM3alliy >KMBOW KIIETKH, METa0o-
JUYECKUX IPOLECCOB, MPOTEKAIOIIUX B HEW, CTPYKTYPHON OpraHu3alii OHMOJ0rnye-
CKU BaJKHBIX MOJIEKYJI, METOJ0B OMOXMMHUYECKUX UCCIIEIOBaHUI;

BaKHEWIINE (PU3UKO-XUMUYECKUE METObI UCCIEIOBAHUS CTPYKTYPBI, CBOMCTB U CO-
JepKaHUs XMMUUECKUX BEILECTB B OPTaHU3ME U OKPYXKAIOIIEH CpeE;
MOJIEKYJISIPHBIE OCHOBBI IPOLIECCOB >KU3HENEATEIBHOCTU: META00IM3M OEJIKOB, JIH-
NUI0B U yIJI€BOJIOB, BIUSHUE HE3AMEHUMBIX (PaKTOPOB MUTAHUS HA COCTOSIHUE 3]10-
POBBSI UEIIOBEKA,

OCHOBBI DPETYJISILUM IPOLIECCOB KU3HEAECATEIBHOCTHA: MOJIEKYJSIPHBIE MEXAHU3MBI
JEHCTBUSI TOPMOHOB, MEJIMATOPOB U JAPYTUX MOJIEKYJI-PETYJIATOPOB Ha YpOBHE (hep-
MEHTAaTUBHBIX PEAKIUH, CYOKJIETOUHBIX YaCTHUII, KJIETOK, OPraHOB M LEJIOro Oopra-
HU3MA.

CTy/leHT 10/I2KeH YMeTh:

IPOBOJUTH MPOCTEHINE OMOXUMUYECKUE UCCIIEIOBAHUS C aHATN30M U 0(popMIIeHU-
€M pe3yJIbTaTOB,

OTIPEIEIATh PEAKITUIO CPEABI B PACTBOPAX M OMOJOTHICCKUX KUIKOCTSIX;

paboTaTh C ammapaTypou, UCIOJb3yeMOW B KIMHUYECKHX M (HHU3UKO-XUMUYCCKUX
nabopaTopusx.

CTyI[eHT HOJI/KECH BJIAAECTD:
HaBBIKAMH OMOXHMHUYECKOTO HCCICOA0BAaHNA COCTOAHUA OpraHHU3Ma YCJIOBCKaA.

Ha usyuyenue yueOHOM nucuumiuubl «buonornyueckas xumus» orBoautca 348 aka-

JEMUYECKUX 4acoB. AyJIUTOPHBIX YacoB - 180, U3 HUX JeKuui - 72, 1a00paTOpPHBIX -
108. CaMocCTOSITENIbHBIX BHEAYTUTOPHBIX 4acoB — 168.
dopma TeKyIei aTTecTaluu: 3a4eT — 3-i ceMecTp, FK3aMeH — 4-if ceMecTp.



COAEPKAHUE YYEBHOI'O MATEPUAJIA

1. Beenenne B Ouoxumuo. CTpykrypa u GyHkunu 0eJ1KoB

1.1. Ilpeomem u 3uauenue oOuonocuueckou xumuu. benxu: ceoticmea u
dyuryuu

Baxueiie stanbl pa3BuTHs OMOXUMHUU. MecTo OMOXUMHUU B MEIUIMH-
ckoM oOpazoBaHuu. OCHOBHBIE pa3zeiibl HarpaBieHUss B OMOXUMUU. OOBEKTHI
OMOXUMHUYECKUX HccleqoBanuil. Meauiuuackass onoxumusi. Pons OHMOXUMHUM B
MOHMMAHUU MEXAHU3MOB Pa3BUTHUS BPOKICHHON MATOJIOTHUHU.

Ucrtopust n3ydenuss 0enkoB. AMUHOKHCIIOTHI, CTPOCHHE, TPEICTABUTEIH,
KJ1accuUKaIusl.

DU3NKO-XUMUYECKHE CBOMCTBA OEIKOB M OEJIKOBBIX pacTBOPOB. MoJeKy-
JsipHas Macca OENIKOB, METOJbI orpesencHus. [[BeTHble peakiuu Ha OENnKU U
AMUHOKHUCIIOTHI, MX MTPAKTUYECKOE TPUMEHEHUE.

1.2. Cospemennuvie npedcmasnenus 0 cmpykmype 0eiK080tl MOJIeK) bl

[lepBruuHas CTpyKTypa, TUIIBI CBSI3€M, CBOMCTBA MENTUIHON CBA3U. MeETOIbI
UCCJIEIOBAHUS TIEPBUYHON CTPYKTYPhI. 3aBUCUMOCTh OMOJIOTUYECKUX CBOMCTB U
BUJIOBOM CIEIM(UIHOCTU OT MEPBUYHON CTPYKTYPBHI.

Bropuunas cTpykTypHasi opraHu3aiusi, TUIIbl BTOPUYHON CTPYKTYPHI, POIIh
BOJIOPOJIHBIX CBs3E€H B ee cTabuimsanuu. HaaBTopuyHas CTpyKTypa U €€ THIIBL.
Tpetuunas cTpykrypa. Ponb ci1aboro BHyTpUMOJIEKYJISIPHOTO B3aUMOJICUCTBUS B
CTAOMIM3AIMKU POCTPAHCTBEHHOM CTPYKTYPhI U U3MEHEHUsIX KoH(popmaruu. 3a-
BUCHMOCTb OMOJIOTMYECKOW aKTUBHOCTH O€JIKOB OT KOH(OPMALIMOHHBIX W3MEHE-
Hul. JleHarypaius O0elKoB, 0OpaTUMOCTh AeHaTypauuu. VMcnoib3oBaHue AeHa-
Typaluy B MEIHUITMHE.

UeTBepTruHas CTPyKTypHasi opranu3aiys 0eakoB. OyHKIIMOHAIBHBIE 0CO-
OCHHOCTU OEJIKOB C YETBEPTUYHOU CTPYKTYPOH.

CnocoOHOCTB K crenu(puIecKkuM B3aUMOIACHCTBUSAM — OCHOBA OMOJIOTHYE-
ckux (pyHkiuii Bcex OenkoB. [loHsTHE KOMIUIEMEHTApHOCTh. JIuranasl u GyHK-
Hs OEJIKOB.

[IpocTeie Genku, mpeacTaBUTENH, XapaKTepUCTUKa, Onoornueckue pyHk-
1uu. CroskHbIe OCNKH, TMPE/ICTABICHNE O CTPOSHUU CIOXKHBIX OEJTKOB, CTPOCHUE
MPOCTETUYECKUX TPYIIN, TUIBI CBSI3€H MEXIY aroOeKOM M MPOCTETUYECKOU
IPYIIOMN.

1.3. Memoou! evidenenusn u ouucmrku 6eaIKo8

Metoasl (QpakIMOHUPOBAHUSI U OYMCTKU OCJKOB: YJIbTpaleHTpUudyrupo-
BaHMe, yhabTpaduibTpamus, snexkrpodopes, xpomarorpadus. Crnocodsl mosyde-
HUS OEJTKOBBIX IpernapaTtoB. MeTo sl uaeHTudukanuu 0enkos, BecrepH-0:10T.

KonuuectBeHHOE onpeiesieHne CyMMapHbIX U MHIUBUAYAJIbHBIX OCIIKOB Ha
OCHOBE UX OMOJIOTUYECKUX CBOMCTB.

Coneprxanne 0€TKOB B TKaHSAX JETCKOTO opranm3Ma. M3meHneHnne 0emKoBoO-
r0 COCTaBa B OHTOTEHE3€ M MPH 3a00JICBaHUSX.



2. MepMeHTHI

2.1. Depmenmul: ceolicmea u MexaHusm Oeticmeus

Ucropust otkpbiTusa 1 u3ydeHus pepmentoB. Knaccudukanus m HOMEH-
kiatypa ¢pepmenToB. CpoiicTBa hepMeHTOB. CrielupuyHOCTh ACUCTBUS (PepMEH-
TOB. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATHUBHBIX pEaKIUH OT Temmeparypsl, pH,
KOHIIeHTpalui ¢epmenTa u cyocrpata. OIHO- U ABYKOMIIOHEHTHbIE (DEPMEHTHI.
Kodepmentsl, knaccuduxanusi. KodepmeHTHbIe (QYHKIUU BOJOPACTBOPUMBIX
BUTAMHHOB.

MexaHu3m JieicTBUS (PEPMEHTOB.

Enunuib1 u3smMepeHns akTUBHOCTH (JEPMEHTOB.

2.2. Pecynayus oeticmsus pepmenmos

MexaHu3Mbl peryssiiud aKTUBHOCTH (DEPMEHTOB: KOHKYPEHTHOE MHTHUOU-
pOBaHUE, AUIOCTEpPUYECKHE (PEPMEHTBI, PETYJSUs MMyTEM KOBAJIECHTHOM MOJIU-
¢ukauuu cTpykTyphl. Pojb KoonepaTuBHBIX U3MEHEHUH KOH(popMauuu GpepMeH-
TOB B MEXaHU3Max Karaiausa peakiuil. EcrecTBeHHbIE 1 UCKYCCTBEHHbIE HHIMOU-
TOPBI AKTUBHOCTHU. VICTI0JIB30BaHKE B MEIULIMHE.

CrpykrypHast opranuzauusi (epMeHTOB B KieTke. Paznuuus ¢epmeHra-
TUBHOTO COCTaBa KJIETOK, OpraHoB U TkaHei. Opranocnenuduueckiue GepMeHTHI.
W3meHeHnit (epMeHTHOro cocraBa B OHTOreHesze. OmpeneneHne akTUBHOCTU
(GepMEHTOB B KPOBH C JUArHOCTHYECKOW LIEJIBIO; MPOMCXOXKJIEHUE (HepMEHTOB
mia3Mbl KpoBu. M3odepmenTsl. [lepBuuHbie 1 BTOpUYHBIE 3H3UMoNatuu. dep-
MEHTBI KaK JIEKAPCTBEHHbIE NpenapaTtsbl. DepMeHTOTepanus HacleICTBEHHbIX 00-
Je3Helt oomeHa BermiecTB. DepMEHTHl KaKk aHAJIUTHYECKUE PEeareHThl B Jiabopa-
TOPHBIX HCCIIEOBAHUSAX, HIMMOOUIM30BaHHbIE ()EPMEHTHI.

3. CTpoeHHne M CHHTE3 HYKJIEHMHOBBIX KHCJOT. buocunres 6eqkoB. MeToabl
MOJIEKYJISPHOI OHO0JIOTHH

3.1. Cmpoenue nyxneonpomeuros

Oco0eHHOCTH MEPBUYHOMN CTPYKTYpPhl HYKJIEHHOBBIX KUCIOT. CBSI3b MEXAY
HYKJIEOTHAaMU. BTOpHuHas cTpyKTypa HYKJIEMHOBBIX KHCIIOT: OCOOCHHOCTH BTO-
puuHoii ctpykTypsl JJTHK u PHK, Tunsr cBs3eii, cTaOMIM3UPYIOMNUX BTOPUYHYIO
CTpYKTYypy. TpeTuunas cTpykTypa, pojib OEIKOB B OpraHU3alli IPOCTPAHCTBEH-
HOM CTPYKTYpbl HYKJIEHMHOBBIX KHCIOT. CTpoeHue pubocom. IlomanpnbGocombi.
Nudopmocoma u marpuunas PHK, tpancnoptaas PHK, crpoenne u ¢pyHkuuu.
Crtpoenne xpomocoM. OCOOEHHOCTH OpraHU3allud FeHOMa YeJI0BEKa.

Jenaryparusa HyKJIenHOBBIX KuchoT. ['mOopummzanms JIHK-IHK, JIHK-
PHK. Metoap! uccnenoBanus CTPyKTYpbl HyKJIEMHOBBIX KHCIIOT.

3.2. Buocunmes HYKIEUHOBbIX KUCIOM U OENKO8

Cunre3 JJHK, cybOctpatbl, pepMeHTBI, peryisiuus cuHTe3a. Perukanms
Kak croco0 nepenayu nHGOpMAaIi OT MAaTPUITHI K MPOAYKTY peakuuu. OOpaTHast
TPAHCKPUIIIHUS, ONOJIOTUYECKAs POJIb.

buocunte3z PHK (tpanckpunius): cyocTpaTsl, pepMeHThI, YCIOBUS TpaH-
ckpunuuu. TpaHckpunuus kak crnoco0 nepenaun uapopmamuu ot JJHK na PHK.
buocunte3 pubocomMusbix, TpancnopTHeix U MaTpuuHbix PHK, npoueccunr. Me-
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XaHU3MBI PEryIsiiuu TpaHCKpunuuu. OCOOEHHOCTH CHHTE3a HYKJIEMHOBBIX KHC-
JIOT B A€TCKOM OpPTaHU3ME.

buocunTes 6enkoB. buonornueckuii (aMUHOKHCIOTHBIA, HYKJICOTHIHBIN)
KOJl M €ro cBorcTBa. AxantopHas poJib TpancrioptHoi PHK. Pexoruumus. buo-
cunre3 amuHoanuia-TPHK: cybOctpatHas cnenuduuynocts amuuoaruia-TPHK-
cUHTeTa3. MeXaHU3Mbl U 3Tanbl TPAHCISIUU. Perynsuusa TpaHciasiuuu. Y HUBEp-
CaJIbHOCTh OMOJIOTHUYECKOr0 KOJa M MeXaHu3Ma cuHTe3a OenkoB. [Iporueccunr
0eKOB. AHTHOMOTHUKHU U TOKCHHBI — HHTHOUTOPHI CHHTE3a HYKJICMHOBBIX KHCIIOT
u 0enkoB. OCOOEHHOCTH CHHTE3a HYKJIEMHOBBIX KHCIIOT U OCJIKOB B JIETCKOM Op-
TaHU3ME.

3.3. Coepemennvie memoovl MONEKVIAPHOU OUONO2UU U UX NPUKIAOHOE
3HAYeHUe 015 MeOUYUHbL

[TonmumepasHas 1enHas peakuus, 3tansl U npumenenue. biaor-ananmms JIHK
u PHK. ['eHOMHAas JaKTUIOCKOMHSI.

Brisicnenue nocnenoarensHocty Hykieotu10B JJHK merogom Canmxepa.

KiioHnpoBanue, reHHasi UHKEHEPUS.

4. BBenenue B MeTadoau3M. buosorudeckoe oxkuciieHue. IleHTpanbHble
IYyTH MeTadoJn3Ma

4.1. Beedenue 6 memaboauzm u dHepeemuyeckuti 0OMeH

[Tonsitue o merabonusme, metadbonnueckux mytsax. Gopmel Merabosnye-
CKUX MyTei. MeTozpl uccineaoBanns oOMeHa BemecTB. MccnenoBanue Ha 11eI0M
OpraHM3Me, OpraHax, Cpes3ax, KIETOYHBIX KyJbTypax. | OMOreHarbl TKaHEW,
(paKkIMOHUPOBaHNE TOMOT€HATOB, CyOKIIETOUHBIE CTPYKTYpHI. Brlzenenne mera-
00JUTOB U (PEPMEHTOB, OINpPEAEICHHUE IMOCIEI0BATEILHOCTH MPEBPALICHUN CyO-
cTpatoB. M3oTonHbIe METOBI. MeTOABI MOJIEUPOBAHUS U CUHTE3A.

Cxema kara®oyii3Ma OCHOBHBIX BEIIECTB — YTJIEBOJOB, XHUPOB, OCIKOB.
[Tonste o cnenupUUecKUX MyTsIX U LHEHTPAIbHBIX MyTaX Meradbonusma. [loHs-
THE «MeTaboJ0HY». CBsA3b MEXIY aHa0O0IM3MOM U KaTabomu3mMoM. OcoOeHHOCTH
oOMeHa BeIIEeCTB B IETCKOM OpraHU3ME.

4.2. Buonozuueckoe okucnenue

DHJEProHUYECKUE U IK3EPrOHUYECKHE peakluM B )kUBOM KieTke. [lonstue
Makpodpr. OKHCcIeHNe KaKk OCHOBHOM IyTh MOJyYEHHUsSI SHEPTUHU B KUBOH KIIETKE.
MexaHu3MBbl OKUCIIEHUS — TEPEHOC AJIEKTPOHOB, MPHUCOEAMHEHNE KUCIOpOoJa K
cyOcTpary, neruapupoBaHue. J[lernaporenassl, CTpOCHHE U POJb KOPEPMEHTOB
aeruaporenas. Llenu oKuCIUTebHBIX PeaKIni.

CrtpoeHne MHUTOXOHAPUNA W CTPYKTYpHas OpraHu3alus M IepeHoca
ANIEKTPOHOB U TMPOTOHOB. [lomudepmeHTHBIE KOMIUIEKCH MUTOXOHIPHUA M HX
CTpOCHHE.

Mexanu3mbl 00pazoBanusi ageHosuntpudpocdara (ATD) B kietke. CyoO-
cTpatHoe (ochopunupoBanue, oKUCIUTENbHOE (hochopunrpoBanue. MexaHu3m
OKHCIIUTENBHOTO (pochopunupoBanusa. MHrUOUTOpPHl TKAaHEBOTO MABIXAaHUS U
okuciuTenbHOro gochopunupoBanusi. Pazobmienne okucnutensHoro ¢ocdopu-
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JTUPOBAHUS M CBOWMCTBa pazoOmututeneir. Hapymenust snepreTrudeckoro oOMeHa,
TUIIO9HEPTeTUUECKUE COCTOSIHUS Y ICTEH.

4.3. llenmpanvnvie nymu memaboauzma. Ponv xucnopooa 6 npoyeccax
OKUCJIeHUS 8 KllemKe

[{yki1 JTUMOHHOM KHCIIOTBI: TOCIIEOBATEIbHOCTh PEAKIUN U XapaKTepu-
cTUKa (QepMeHTOB, 3HepreTrka. CBsi3b C IENbIO MEPEeHOca ANEKTPOHOB. Mexa-
HU3MBI PEeryJsiiiuu. buosornueckas posb UKIA TUMOHHON KUCIIOTHI.

Ponp xucimopona B mporeccax OKHCIEHHs B KileTke. OKCHUIa3bl U OKCHUIe-
Ha3bl. MUKpPOCOMaIbHOE OKUCIICHHE, CXeMa, OMOPOIh. AKTUBHBIC (DOPMBI KHUCIIO-
poJla U HX pOJb B IMpOLECCaX OKUCIEHHUS B KIIETKE, IMOBPEXKAAIOIIEE NEHCTBUE.
AHTHOKCUJIAHTHBIEC CUCTEMBI KJIETKH.

5. buoxumus MmeMOpaH

5.1. Puoxumus membpan

MemMOpanbl — 001IMe CBOMCTBA, (PYHKIIMU, XUMHUUYECKH cocTaB. OcoOeH-
HOCTH CTPOCHHUSI MEMOpPaHHBIX OCJIKOB M JIMMU0B. MeXaHU3Mbl TPaHCIIOPTa Be-
IECTB Yepe3 OMOJIOrHUYecKue MEMOPAHBI.

Mertoabl osrydenust Memopat. JINmocoMsl

6. Peryasinusi oOMeHa BemiecTB. bBuoxumusi ropMoOHOB

6.1. Ocnosuvie mexanusmol pezyrayuu memaborusma. Mexanuzm Oeti-

CMBUSI 20PMOHO8

Perynsius 0OMEHHBIX MPOIECCOB MyTEM U3MEHEHHUs aKTUBHOCTU (hepMEeH-
TOB (aKTUBUPOBAHWE U MHTMOMPOBAHME), U3MEHEHUS KOJIMUeCTBa (PEPMEHTOB U
KJIeTKe (MHAYKIUMS W PENpeccus CHUHTE3a, WU3MEHEHHE CKOPOCTH pa3pyIICHHS
(dbepMeHTOB), U3MEHEHUS MTPOHUIIAEMOCTH KJIETOYHBIX MeMOpaH. ['opMoHanbHas
PErymsIus Kak Cpe/ICTBO MEKKICTOYHOW M MEKOPTaHHON KOOPAMHAIIMU OOMEHa
BELLECTB.

Kiaccudukanus ropMOHOB IO XUMHYECKOH CTPYKType, 10 MeCTy 00pa3o-
BaHUS, MO0 MEXaHU3My JeUCTBUS. KIETKU-MUIIEHW U KJIETOYHbBIE PELEHTOPbI
TOPMOHOB.

Oco0eHHOCTH JCHCTBUS TOPMOHOB, CBSI3BIBAIOIIMXCSA C MEMOPAHHBIMU Pe-
uentopaMu. [locpenHuky B JeCTBUM TOPMOHA Ha KJIETKY: [IUKIMYECKUE MMypH-
HOBBIE HYKJICOTHbI, HOHBI KaJbIUs, MPOAYKTHI ruaposin3a GhocharuaminHO31-
TOJIOB. [IpoTeMHKUHA3BI, POJIb MPOTEMHKUHA3 B MEXaHU3MaX M3MEHEHUsI aKTHB-
HOCTH (DEpMEHTOB.

MexaHu3M JACHCTBHUSI TOPMOHOB, CBSI3BIBAIOIIUXCS C BHYTPUKJIECTOUHBIMU
peuentopaMu. Biusinue Ha CUHTE3 OETKOB.

6.2. Bausinue saxcHeuuux 20pmMoH08 Ha Memadoau3m

CtpoeHne, MEXaHW3M JICUCTBHS W BIMSHUE Ha OOMEH BEIIECTB TOPMOHOB
runorajgamyca, Turnodusa, THPEOUTHBIX TOPMOHOB, TOPMOHOB TMOJIKEITYI0YHOMN
’KeJe3bl, TOJOBBIX XKEJIe3 W HAJMOYCUYHUKOB. [ OpMOHaIbHAS PETYIAIUs 0OMeHa
kanbims u Gocdopa.
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Hapymienuss GyHKIUMA >HIOKPUHHBIX JKENe3: THUIEP- M THUIOMPOTYKITHS
ropMoHoB. OOIIe TPUHITUIIBI JICYCHUS TAKUX COCTOSTHUM.

Diiko3aHou bl (ITpOCTariIaHAUHbI, TPOMOOKCAHBI, JIEHKOTPUEHBI) UX POJIb B
peryisiuu Metadom3Ma U PU3N0IOrHYeCKUX QyHKIIUH.

Oco0eHHOCTH pa3BUTHUS PHIIOKPUHHOM cucTeMbl y neteid. Bo3pacTHoe cra-
HOBJICHHE TOPMOHAJILHOM PEryJIsIIUU.

7. buoxumMusi nMTaAHUs

7.1. Hezamenumvle paxmopwr numanus. Bumamunol. Ilpuuunol u 6uoxu-
MudecKue xapaKkmepucmuku CUHOPOMA HeOOCMAmMoOyHO20 NUMAHUSL.

ButaMunbl, uctopusi OTKpbITUS U W3ydeHus. Kiaccudukaius BUTAMUHOB.
[IprurHBl HETOCTATOYHOCTH BUTAMHUHOB: SK30T€HHBIE M DHJOTEHHBIC THIIO- W
aBUTaMHUHO3bl. OCOOEHHOCTH BUTAMUHHON HEJIOCTATOYHOCTH Yy AeTeil. ['unepsu-
TAMHAHO3bI U UX TTPUYHHBI.

BonopactBopumbie Butamunsbl (B1, B,, PP, Bg, By, B1y, OvioTun, manTore-
HOBas kucjoTa, C, pyTHH). XUMHUYECKOE CTPOCHUE, aKTUBHBIC (DOPMBI, POJIb BO-
JIOPACTBOPUMBIX BUTAMHUHOB B OOMEHE BEIECCTB, MEXaHU3Mbl BCACHIBAaHUS U BBbI-
NIEJICHUS U3 OpraHru3Ma.

KupopactBopuMbie BUTaMUHBI. OCOOCHHOCTH CTPOCHHUS U MEXAHU3MBI
nevicreust BuTaMuHoB A, E, K, D. Bausaue Ha MmeTab0IM3M 1 pa3BUTHE OPTaHM3-
Ma. AHTUOKCHUJIAaHTHas POJIb KHUPOPACTBOPUMBIX BUTAMUHOB. [IpuMeHeHue B ka-
YECTBE JIEKAPCTBEHHBIX MPENAPATOB.

CyrouHas moTpeOHOCTh B BUTaMHHaX. ColiepKaHre BUTAMUHOB B THIIIE-
BBIX MCTOYHUKAX. MUKpodIopa KUIIEYHUKA — BaXXKHBIM MCTOYHUK BUTAMHUHOB Y
YeJI0BEeKa. AHTUBUTAMUHBL. METOAbl OIIEHKM HACBIIICHHOCTH OpPraHM3Ma BHUTa-
MHUHaMHU.

JHlpyrue He3aMeHUMBbIe (haKTOPhI MUTAHUSA U UX POJIb (MIOJMHECHACHIIIICHHBIC
YKUPHBIC KUCIIOThI, AMUHOKHUCJIOTHI).

IToTpeOHOCTH B MHUIIEBBIX BEIIECTBaX B Ipollecce pocta pedbenka. Hapy-
meHus nuTanusg. Knuangeckue Gopmbl CHHAPOMAa HEAOCTATOYHOIO NMHTAHUS —
KBAIIMOPKOP U Mapa3M. [IpuuuHbl pa3BUTHs, OCHOBHBIC OMOXUMUYECKUE Hapy-
IICHUS.

8. O0MeH u pyHKUNH YIJI€BOA0B

8.1. Venesoowi. AnaspobHbvle u a’zpobuble nymu UCNONb30BAHUS 2NHOKO3bL 8
knemke. OOmen (ppyKmo3svl u 2anaKmo3sol.

Knaccudukanus yrneBogoB. OCHOBHBIC YTTIEBOABI )KUBOTHBIX U UX OHOJIO-
THYecKasi poiib. YTJIEBOJBI MUIIM peOCHKa, OCOOEHHOCTH MX TMEPEeBapUBaHUSI U
BcaceiBaHus y aered. [loTpeGHOCTh B yrieBoiax, OCHOBHBIC TPEOOBAHUS K yTJIe-
BOJHOMY COCTaBY MPOAYKTOB nmuTaHus. O0mias cxema myTel MeTaboau3Ma Tiko-
KO3bI B OPTaHU3ME.

Obmen caxapo3sbl, JaKTO3bl U ManbTO3bl. OOMEH (PPYKTO3bI U TaaKTO3bI.
Hacnencrennsie HapyiieHus: 0OMEHa MOHOCAXapHIOB U JUCAXapHUI0B: TalaKTo-
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3emusi, (GPyKTO3ypHusi, BPOKIACHHAS HETEPEHOCUMOCTh (hPYKTO3bI, HETICPEHOCHU-
MOCTb JIMCAXapHUI0B.

AHa3’pOOHBIN pacnaj II0K03bl (aHadpoOHAsT TMXOTOMUS, TIMKOIU3). [ u-
KOJUTHYECKasi OKCUIOPEAYKIUS; MUPYBAT Kak akuentop Bojgopoaa. CydctpaTHoe
dbochopunupoBanue. [pyrue akuentopsl BOAOpPOAA B aHA’POOHBIX YCIOBUSX,
CIIUPTOBOE, MOJIOYHOKHCIIOE OpokeHHe W UX pojb. CTPYKTypHas OpraHU3alMs
IPOLIECCOB TJIMKOJIN3a B KJIETKE, PEryJsiiusg aHadpOOHON TUXOTOMUU. DHEPreTU-
YEeCKHUH BBIXOJ] aHA3POOHOTO OKUCIICHHS TITFOKO3bI.

AspOOHBIN pacmajl rIK03bl: 00IIUE PEAKINK C TJIIMKOIN30M. MeXxaHUu3MbI
perymsauun. OKUCIUTEIBHOE JeKapOOKCHIMPOBAaHUE MHUpYyBaTa (MOCIeI0BaATEb-
HOCTh PEaKIUi U XapaKTePUCTHKA PEPMEHTOB M KOHEPMEHTOB), IUKII TPUKAPOO-
HOBBIX KHCJOT KaK 3Tarbl a3poOHOTO pacmaja TIOKO3bl. JHEPTeTHIECKHA BBIXO]T
OKHCJICHUS TJIFOKO3bI B a3POOHBIX YCIOBHSIX.

[TupyBaT Kak EHTpaIbHBIN META0OIHT.

8.2. I'moxoneozenes. Bmopuunvie nymu oomena enoxosvl. ObmeH 2aukoze-
Ha. Hacneocmeennvle Hapyuienusi 0OMeHa y2ne8o008. Buusnue 20pmMoHos Ha ypo-
B€Hb 2/IIOKO3bL 8 KPOBU

['mrokoHeoreHe3, OCHOBHBIE CyOCTpaThl JJisi CUHTE3a TJIFOKO3bI B KIIETKE.
KitoueBbie pepMeHTHI TIIOKOHEeOTeHe3a. Perymsius riirokoHeoreHesa.

[Tento3odocdaTHbIil MyTh OKUCIEHHUS TIIOKO3bI (amotoMus). depMeHTbI
OKHCIIUTEIHHOTO JTana. 3HaueHUEe OKUCIUTEIBHOTO 3Tama anoToMuu. Hemocra-
TOYHOCTh TITFOK030-6-pocharaernaporenassl. HeokucnureapHbINH dTam MEeHTO30-
docdarHoro mytu, ocHOBHbIE pepMeHThI. CBA3b C TIHUKOJIN30M. JIoKkanu3anus B
KJIETKE U OmoJsioruyeckas poJib. Perynsius nporuecca.

[1yTh TIIOKYpOHOBOM KUCIOTHI. OCHOBHBIE pEAKIIUU, OMOJIOTUYECKAS POJIb.
CBs13b ¢ MeHT030(0C(PATHBIM MMyTEM U TIIMKOIU30M. DCCEHIIMAIbHAs TIEHTO3YPHSI.

CBoiicTBa M pacrpoOCTpaHEHUE TIMKOTEHA KaK PE3epBHOIO IMOJHcaxapuia.
buocuntes rimkoreHa. MoOwimzaius riauKoreHa. Poiib TOpMOHOB B perymsinuu
pEe3epBUPOBAHUS U MOOMIIU3AITUY TIUKOTeHA. | TMKOT€HO3bI U arfTMKOTE€HO3BI.

['opMoHanbHAasT pETyIsIuUs YPOBHS TIFOKO3bI U KpOBU. OCOOEHHOCTH MeTa-
0onu3Ma yriieBoJI0B B JETCKOM OpraHU3Me. XapaKTePUCTUKA TIIMKEMUHN Y JIETEH.

MeToapl KOTMYEeCTBEHHOTO ONPEACIICHUS TITFOKO3bI B KPOBH.

9. O0MeH n pyHKIIUM JTUITHIOB

9.1. Knaccuguxayus. Illepesapusanue u ecacviganue aunudos. Tparc-
nopmmule (hopmbl TUNUOOE 8 KDOBU

[TonsTne «umuapy. OMbBUIIEMbIC U HEOMBUISIEMbIC JTUMHABI. CTPYKTypa U
(GYHKIIUM TIPOCTHIX M CIIOXKHBIX JIMMMUIOB. JIMMHIBI TUIEBBIX MPOIYKTOB. Ilepe-
BapuBaHuEe TUNUA0B. OCOOCHHOCTH IepEeBAPHUBAHMSI M BCAChIBAHUSI.

Pecunrte3 nunuaoB B KJETKax KHUIIEYHUKA. TpaHCOPTHBIC (OPMBI JTUTIH-
JIOB B KPOBH, XUJIOMUKPOH KaK TpaHCHIOPTHAs (hopMa 3K30TCHHBIX JIMITH]IOB.

9.2. Buympuxnemounsiii 0omen sxcupHuix kuciom. Kemonosvie mena

MexaHu3Mbl aKTUBUPOBAHMSI )KUPHBIX KUCJIOT. TpaHCTIOPT JKUPHBIX KUCIIOT
B MUTOXOHIpHH. Ponbh KapHUTHHA B 3TOM MpoIiecce. J-OKUCICHUE KUPHBIX KHC-
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70T — crnenupuYecKuid MyTh KaTabolM3Ma XUPHBIX KHUCIOT. DepMeHTHl [3-
okuciieHHusl. OKHUCIIEHUE KUPHBIX KHACIOT C HEYETHBIM YHCIIOM YTIEPOAHBIX aTO-
MOB. CBA3b 3-OKUCIEHUSI C (PepMEHTaMH TKAHEBOTO JIbIXaHUSI, SHEPreTHUECKHM
BBIXOJI OKHCJICHUS AKUPHBIX KUCIIOT.

buocunTe3 kupHBIX KUCIOT. OCOOEHHOCTH CTPOEHUSI CUHTETA3bl KUPHBIX
KUCIOT. Ponb myTeil oOMeHa TiIloKO3bl B CUHTE3€ >KHPHBIX KHUCIIOT. BhicokoHe-
IpeieNbHbIE )KUPHBIE KUCIIOTHI - He3aMEHUMBbIE (DaKTOPhI MUTAHUS

Cunre3 rugpoxkcumeTuiriayrapui-KoA. Pone 3toro coeaunenus. Mexa-
HU3MBI CHHTE3a KETOHOBBIX TEJI U UX OMOJIOTHYECKast poJyib. MexaHu3M n30bITOY-
HOT'O HAKOIUJIEHUS KETOHOBBIX TEJ MPU MATOJIOTHYECKUX COCTOSIHUSIX Y JIeTel (To-
Jomanue, caxapHeii quader). Keroarumos.

®dochonunuasl U rIUKoIUIUAbL. OOIIKMe NpeICTaBICHUS 0 MEXaHU3MaX UX
cuHrtesa u pacnaaa. Dochonumnaszel. ynkiuu GocHoaunuIoB U TIUKOIUITUIOB,
BPOJK/ICHHBIE HAPYIICHUSI OOMEHAa 3TUX COSIUHEHUM.

9.3. Obmen xonecmepona. Tpancnopmusie popmsl IUNUOOE 8 KPOBU

BoccTranoBienue ruipokcUMeTUArIyTapmii-KoA B MEBAIIOHOBYIO KHCIIOTY.
[IpencraBienne O CHHTE3€ XOJIeCTepoJia. Peryisinust cuHTE3a XOoJecTepoda.
Tpancnopt xoJsiectepona B KpoBH, pois JIITOHII, nunonpoTenHOB HU3KOM IIOT-
Hoctu (JI[THIT) n nunonpotenHoB Beicokoi miuotHoctu (JITIBIT) B Mexanu3zmax
TpaHCIIOpPTa XoJiecTepoia B opranusme. lIpeBpamienue xonecreposua B KEIYHbIE
KUCJOTHL. BpIBenieHHne xoiiecteposna u3 opranumsma. KonnmdecTBeHHOE ompenere-
HUE COJEPKaHUs X0JIECTEPOJIa U OCHOBHBIX (PPAKIIUA JTUMIOMPOTEHHOB B KPOBH.

PecunTe3 nunuaoB B medeHW U 0Opa3oBaHUE JIUMIONPOTEHHOB OYECHb HU3-
kot motHoctH (JITTOHII). JIunonporennnunasa u €€ pojib B 0OOMEHE JIMIONPO-
TEUHOB KPOBH.

Oco0eHHOCTH JIMIUIHOTO 0OMEHa B AETCKOM Bo3pacte. ComepxaHue Ju-
MUJI0B B KPOBU Y JETEM.

9.4. Peeynayus oomena runudos. Hapywenus aunuono2o oomena

PezepBupoBanre 1 MOOMIM3AINS KUPOB B KUPOBOW TKAHU; TOPMOHATbHAS
pEryJnus 3TUX IpoleccoB. TpaHCIOPT KUPHBIX KUCIOT 1O KpoBU. Poiib pesep-
BUPOBAHUS U MOOUITU3AINH KUPOB, HAPYIICHHUE STUX TPOIECCOB TIPH OKUPECHHH.

I'unepxonecreposieMusi U €€ NPUYUHBI, BPOXKJICHHBIC JHCIUIONPOTEHUHE-
Mud. [lepBuuHble 1 BTOpUYHBIE TUNEpaunonporennemMuu. x npuuunsl. XKemu-
HOKaMeHHas 0oJie3Hb. buoxumus arepockieposa, pakTopsl pucka. buoxumude-
CKHE OCHOBBI JISUEHHUS U MPOPUIAKTUKHA TUIIEPXO0JIECTEPOJIEMUN U aTEPOCKIIEPO-
3a.

10.00meH npoCTHIX 0€JIKOB U AMMHOKHUCJIOT

10.1. Ilepesapusanue 6enkos. Ilymu ucnonvb3o8aunusi aMuHOKUCIOM 8

KlemKe

[TumeBpie OeNMKM KaK MCTOYHUK aMHUHOKHUCIIOT. TpeboBaHms K OEITKOBOMY
nuTaHuio nered. [lepeBapuBanue OENMKOB. DHI0- W AK30TENTHAA3BI JKETYT0YHO-
KHUIIIEYHOTO TpakTa. BcackiBanne aMmuHOKUCIOT. OCOOEHHOCTH TIepeBapUBaAHUS U
BCcachIBaHMs OENKOB y nerei. HacneacTBeHHbIE HApYIIEHHUs] TPAHCIIOPTa aMHHO-
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kucyoT. ['HueHnue GenkoB B kumieuHuke. OOMMe MpeACTaBiIeHUs 00 a30THCTOM
OajlaHce OpraHu3Ma YeoBeKa: MOJIOKUTEIIbHBIN, OTPUIIATENIbHBIN a30TUCTHIN Oa-
JIAHC, a30TUCTOE PaBHOBECHE.

AMMHOKHCIIOTHBIA (DOH KJIETKH: UCTOYHUKU U MyTH UCIIOIb30BAHUS aMU-
HOKHUCIOTHOTO ¢oHaa. TpancamuHupoBaHue, amMmuHOTpaHchepasbl. TkaHeBas U
BHYTPUKJIETOUYHAs! CIEU(PUIHOCTh TpaHCaMHMHA3 U ee 3HaueHue. [Ipsamoe u He-
npsiMoe JIe3aMUHUPOBAHNWE aMUHOKHUCIOT. buonorudeckas poisib Ae3aMUHUPOBA-
Hus. JlekapOOKCHIMpOBaHWE aMUHOKHUCIOT. bHOTEeHHBIE aMUHBI, MTPOMCXOXKIIE-
Hue, pyHkimu. OKkucaeHrne OMOTeHHBIX AMHHOB.

Ponp oTnenpHBIX aMUHOKHCIOT. METHOHUH U S-aJeHO3UIMETHOHHH, CHH-
Te3 KpeaTuHa, agpeHaimHa, ¢ochatuaos, metmwmpoBanue JJHK. JlunorpomnHsie
dakTopbl. Bpox/ieHHbIE HapyIIEHUS METa00IM3Ma CEPOCOAEPKAINX AMUHOKHUC-
not. O6MeH Tupo3uHa U (eHUITaTaHNHA, HApYIICHUs] OOMEHa 3TUX aMUHOKHUCIIOT:
(beHUIKEeTOHYpHS, alKanTOHypus, anbOuHu3M. CHUHTE3 TOPMOHOB, MPOU3BOIHBIX
TUPO3UHA.

10.2. Obesspescusanue ammuara. Ilokazamenu azomucmozo obmena

OcHOBHBIE MCTOYHUKM aMMHUaka B opraHuszme. llyTu wucmnonb3oBaHus u
00e3Bpe)KMBaHUSI aMMHaKa: BOCCTAHOBUTEIIbHOE aMUHUPOBAaHUE, CHHTE3 aMUIOB
JTUKapOOHOBBIX KHUCIIOT, 0Opa3oBaHue kapOamomidocdara. [myramunasza mnovex
u neuenn. OOpa3oBaHKe U BBIBEICHHE COJied aMMOHHS. BHOCHHTE3 MOYEBUHBI,
MIPOMCXOKJICHUE aTOMOB a30Ta MOYEBWMHBI. HapylieHus cHHTe3a W BBIBEIACHUS
MOYEBHHBI. A30TCO/IEpKalie HEOCIKOBBIE MOJIEKYJIBI T1a3Mbl KPOBH, 3HAUCHUE
OTIpEIEITICHUS COJICP KaHMS MX B MEIUIIMHCKOM MPAKTHKE.

11.00MeH HYKJIEOIPOTEHHOB

11.1. Obmen nyxkneonpomeuros

Pacnag nyknenHoBbIx kucioT. Hykieasbl &eay10YHO-KUILIEYHOTO TPAKTa.
Pacman kieToyHbIx OENKOB M HYKJIEHMHOBBIX KUCIOT. DepMeHThI, KaTaau3upylo-
HI1e MPOUECCHl paciajia HyKJIE€MHOBBIX KUCIOT B KjieTkax. [[oBTOpHOE HCTI0JIb30-
BaHHE HYKJICO3U/IOB U a30THCTBHIX OCHOBAHUM /11 CHHTE3a HYKJICOTHUIOB.

Cunrte3 mypuHOBBIX HyKIeoTuA0B. CyOcTpaThl CHHTE3a, KIIIOUYeBbIE (ep-
MEHTBl M PEryJAlus CUHTE3a MyPUHOBBIX HYKIEOTUIOB. Pacmaj mypuHOBBIX
HYKJICOTH]IOB, 00pa30BaHNE MOYEBOM KHUCIIOTHI.

[IpencraBienne O CUHTE3€ MUPUMHUIMHOBBIX HYKJICOTHJIOB: CyOCTpaThl,
dbepMeHThI cuHTE3a, perysaius. KoHeuHble NpoayKThl paciajia MUPUMHUIAHOBBIX
HYKJICOTHIOB.

Hapymienus oOMeHa mypuHOBBIX U TUPUMUINHOBBIX HYKJICOTHIOB.

12. buoxumMus OPraHoB U TKaHe

12.1. Buoxumus nevenu

Ponr nmeyenn B 0OMEHE yTJIEBOMIOB, JUMHUAO0B, aMHHOKHUCIOT. CuHTE3 Oe-
KOB IIJIa3MEI B IIEUYEHH.

Peakiuu o0Oe3BpekrBaHUSI BEIIECTB B MEUCHU. POb MHUKPOCOMAILHOTO
OKHUCJICHHUSI B TIpOIleccax 00e3BpeKMBaHMs. AKTHUBHAS TIIFOKYPOHOBAs W CEpHas
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KHCIIOTBI B peakuusax oOe3BpekuBaHus. Peakuuu o0e3BpeXMBaHMS MPOAYKTOB
THUEHUS, TIOCTYNAIOIINUX U3 KUIIIEYHUKA.

Ponb nedyenu B mUrMeHTHOM oOMeHe. Peakuuu cuHTe3a rema, cyOocTpaThl,
depmenThl. Peakuuu pacnaga rema, «OpsMO» M «HENPAMOW» OWIMpPYOUH.
Hapymienus oo6mena 6mnupyouna. XKentyxu: reMonuTuyeckas, 00TypaluoHHasl,
napeHxumaro3Has. JKeinryxa HOBOPOKJIEHHBIX. JKeTuHble MUTMEHThl KPOBH, KHU-
[IEYHUKA, MOYH.

buoxuMmuueckre MexXaHU3MbI Pa3BUTHS NMEYEHOUYHO-KIETOYHOM HEJO0CTa-
TOYHOCTH M TIE€YCHOYHON KOMBI. BHOXMMHUYECKUE METO/Ibl JUATHOCTUKH HapyIlie-
HUM QYHKIMH TTEYCHH.

12.2. Boono-munepanvhwiii oomen. buoxumus novex u mouu

buonornuyeckue (yHkuuu BoAbsl B opraHuzme. Bogueiii 6ananc. U3mene-
HUE COJIEPXKAHUS BOJIBI B TKAHSIX y JETEH.

DNEKTPOIUTHBIN cocTaB OMOJIOITMYECKUX KUJIKOCTEH. MeXaHu3Mbl peryiis-
U1 00bEeMa, ANEKTPOJIIUTHOrO cocTaBa U pH xuakocreit opranusma. Poib noyex,
KEJTyT0YHO-KUIIEYHOTO TpPaKTa, KOXKHU, JIETKUX B PEryJSIUH BOJIHO-COJEBOIO
obmena. OcoOEHHOCTH BOJTHO-COJIEBOTO OOMEHA U 0OMEHa DJIEKTPOJIUTOB B JIET-
CKOM BO3pacTe. YCIOBUS W MEXaHU3Mbl BO3HMKHOBEHHS allyj03a, ajKajiosa,
00€3BOXKUBAHUS U OTEKOB.

MunepanpHble BellecTBa Kak He3aMeHuMble (hakTopbl nuTanusa. Knaccu-
¢ukanus. [yt mocTynineHNs MUHEPATbHBIX BEIIECTB B OPraHU3M, MEXaHU3MbI
BcacbiBaHuA. DYHKIIMU MUHEpalbHbIX BemecTB. OOMeH HaTpus u kamus. Oco-
OEHHOCTH pacnpeesieHusl B opranusme. Perymsnus oOMeHa.

[ToTpeOHOCTH B Kanbiuu U Gpochope. Mexanusmbl BcackiBanus. Pacnpene-
JieHue B opranusMe. Perynsanus oomeHa.

MukposniemeHThl. buosiorudeckas poib kenesa, Menu, KoOanabTa, Hoja,
MarHus, UHKa, Mapratia, gropa, ceieHa. OOMEH MUKpPO3JIEMEHTOB B OpraHHU3-
me. O6meH xenesa. Tpancheppun u pepputun. XKenesonehuuraoie aHeMuu, UX
JIMarHOCTHKA.

[Touku, 6uoxumudeckue (PyHKIIMH, OCOOCHHOCTH MeTabosiu3Ma B MOYed-
HOM TKaHU. PoJib movek B mojjaep >kaHuy KUCIOTHO-OCHOBHOTO paBHOBecus. O0-
pa3oBaHHe OMOJIOTUYECKU aKTUBHBIX BEIIECTB B MMOYKAX.

OcHOBHbIE MTOKA3aTeNN aHAJIM3a MOYU B HOPME — 00BEM, IJIOTHOCTD, LIBET,
npo3pavyHoCcTh pH, HeopraHuveckue W OpraHNYECKHe COCTABHBIE YAaCTH MOYHU
(MouyeBMHA, MOYEBas KUCJIOTA, KPEATUHWH, aMUHOKHCIIOTHI, 0€3a30TUCTHIE Opra-
HUYECKHE KOMIIOHEHTHI MOYH, TOPMOHBI M IX METAOOJIUTHI).

JlmarHocTuyeckoe 3HaA4YCHUE OMPECNICHUs MAaTOJOTHIECKUX KOMIIOHEHTOB
MOYH: MPOTEUHYPHUS, TIIOKO3YPHsI, TeMaTypHsl, KETOHYPHS, )KETIHbIC TUTMEHTHI,
(dbepMeHTHI, oTpeeNIieMbIe B MOY€E C JUArHOCTHYECKOH IEIbIO.

12.3. Buoxumus kposu

dopmeHHbIe 371eMEeHThI KpoBU. OCOOEHHOCTH XUMHUYECKOI0 COCTaBa U Me-
TabodIM3Ma 3PUTPOLMTOB. DPUTPOLIUTAPHBIE dH3UMONATHH. CTpOoeHHEe reMorio-
Ouna. Pa3HOBMAHOCTH U NPOM3BOJHBIE TeMorioOnHa. Bo3pacTHbie 0COOEHHOCTH
reMoryioonHa 4denoBeka. TpaHCIOpPT KHUCIOpOAa M JIBYOKHCH YIJIEpO/a KPOBH.
OC00EHHOCTH HACBIIIEHUS] TEMOIII00MHA KUCIOPOJOM U yrapHbIM ra3oMm. ['eMo-
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rnobunonatuu. I'unokcun. JIeMKounUTh, 0COOEHHOCTH CTPOEHUSI U XUMHUYECKOTO
cocrasa. Pojp JIEHKOLUTOB.

[Ina3ma kpoBu U chIBOpOTKa. benku miazMbel kpoBu. Kiaccudukamms mno
GyHKUIMSIM O€IKOB KPOBH: TPAHCIOPTHBIE OENKH, OCJIKM CUCTEMbl KOMIUJIEMEHTA,
KUHUHOBOW CHUCTEMBbI, CBEPThIBaHUS, (PUOPUHOIN3A, UMMYHOTJIOOYJIMHBI, OCJIKHU-
UHTHOUTOPHI MPOTEOn3a. benku 1mia3Mbl — HCTOYHUK aMUHOKHUCIIOT MPU TOJI0-
naHuu. MeTopl PpakIIMOHUPOBAHUS OEIKOB TIa3Mbl KPOBH.

3HaueHue OMOXMMHUYECKOT0 aHalih3a KPOBH B XapaKTEPHUCTUKE COCTOSIHUS
3710pOBbS JIeTel. MeTO bl NCCIIEIOBAaHUSI KUCIIOTHO-OCHOBHOTO COCTOSIHUSL.

CeepteiBanne KpoBH. COCYIHUCTO-TPOMOOIMTAPHBIN W KOAryJISIIMOHHBIN
remocta3. Poiib TpoMOOIIUTOB B mporieccax reMocTaza. BHYTpeHHSST ¥ BHEIIIHSISI
CHUCTEMBI KOaryJsimuOHHOTO reMocTta3a. @a3pl. KackagHbli MEXaHU3M aKTUBHUPO-
BaHUsl (DEPMEHTOB, YUaCTBYIOIIUX B CBEPThIBAHUHU KpoBU. Poib Buramumua K B
CBEpPTHIBAHUU KPOBU. [[pOTUBOCBEPTHIBAIONINE CUCTEMBI — AHTUKOATYJISILIMOHHAS
u (ubpunonutnyeckas. IlpencraBnenue o remodunusx u Tpombozax, JIBC-
cunapoMme. ['emopparudeckas 60Jie3Hb HOBOPOK/ICHHBIX.

12.4. Buoxumus moluy

OCOOEHHOCTH CTPOCHHSI M COCTaBa MBIIICYHOW TKaHU. MoJeKysipHas
cTpykrypa mMuoguobpumi. Muopubpusuisipapie OETKH MBI, XapaKTEPUCTHKA,
dbyHkuuu. benku capkoruiasMbl, OT — JIeTbHBIE MPEACTaBUTENH, UX CTPOCHHE U
GyHKIMU. DKCTPaAKTUBHBIE BEILIECTBA MBIIIIII.

buoxumuyeckre MexaHW3Mbl MBIIIIEYHOTO COKPAILCHUS U pacciiabieHusl.
Ponb MOHOB B peryssiliud MBIIMIEUHOTO cokpainieHuss. OCOOCHHOCTH PHEpTeTHYe-
ckoro oomena B mblmax. Kpeatnnpocpoknnasa u ee u30pepMeHTHI.

12.5. Buoxumus coeounumenbHOU mMKaHu

KioeTkn coeauHUTEIBbHONM TKaHH, OCOOCHHOCTH MeTaboim3Ma. XUMHYE-
CKHI COCTaB MEXKKJIETOUHOTO BemiecTBa. Koares, 0coOEHHOCTU CHHTE3a U pac-
naja. DJIacThuH, 0COOEHHOCTH OOMEHa.

benkoBo-yrneBoansie komruiekchl. Knaccudukanusa. Ilporeormukansl,
TJIMKO3aMUHOTIIMKAHbI, TTHKONPOTenHbI. OCOOCHHOCTH CHHTE3a U pacnaja. Ponib
B opranu3me. OCOOEHHOCTH XMMUYECKOTO COCTaBa W METaboJu3Ma COSIUHU-
TEJIbHOW TKaHU y JAETEH.

12. 6. Buoxumus HepeHoll cucmemsl

Mopdoxumuyeckuii cocTaB HEPBHOUM TkaHU. MeTabonu3M yrieBoAoB, JU-
MUJI0B U AMUHOKUCIIOT B HEPBHOM TKaHU. OCOOECHHOCTH IHEPTETHUUECKOTO 0OMe-
Ha B TOJIOBHOM MO3Tr€, pOJib a3pOOHOT0 pacriaja ritoko3bl. OCOOEHHOCTH MeTa-
0oJiM3Ma TKaHU MO3Ta B JIETCKOM BO3pacTe.

MouiekyJIsIpHbIE MEXAHU3Mbl CUHAIITUYECKOW Mepenadyn. Memuaropsl, me-
XaHWU3MBbl CHUHTE3a W pacnajaa MeauatopoB. Posib OnoreHHbIXx aMuHOB. CIIUHHO-
MO3TOBasl KUAKOCTh, XUMUYECKUN COCTaB. J[MarHocTrueckoe 3Ha4YCHHE OMOXH-
MHYECKOT0 aHAJIN3a CIMHHOMO3TOBOM KHUJIKOCTH.

13.MuTerpauus Meradoausma

13.1.Humeepayusa memaboruzma
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BHyTpukieTouHas JOKalIu3auusi OCHOBHBIX MeTadoiqmyeckux ImyTted. Oc-
HOBHBIE MEXAHU3MbI PETYIISIIMU MeTaboau3Ma. Peryssius oOMEeHHBIX MPOIECCOB
NyTeM M3MEHEHHs] aKTUBHOCTH (PEPMEHTOB, M3MEHEHUs KOJIH4ecTBa (epMEHTOB
B KJIeTKEe (MHIYKIHUS U PENpeccus CUHTE3a), U3MEHEHUS! MPOHUIIAEMOCTH MEM-
Opan. ['opMoHanbHas PEeryysIus Kak CPeACTBO MEXKICTOUYHON M MEXOpraHHOM
KOOpJMHAIIMKA OOMEHA BEIIECTB.

[Ipumepsl MeTabonuyeckux HapyuieHui. CaxapHblii AuabeT: MPUYHHBI,
OCHOBHBIE METa0OJIMYECKIE HAPYILIEHUS MPU caxapHoM auabdere. lnabernueckas
Y TUMNOTJIMKEMHAYECKAs] KOMa.

14.0OcHOBBI KIMHUYECKO OMOXUMUH

14.1. Ocrosvl kiunuueckou ouoxumuu

OcHOBHBIE OMOXMMHYECKUE TOKA3aTEeIM, XapaKTEPU3YIOIIUE COCTOSHUE
OpraHu3Ma M €ro CUCTeM. bruoxumudeckue OCHOBBI pa3BUTHS 3aboeBanuii. [1o1-
X0JIbI K JTAOOPATOPHOM JUATrHOCTUKE M JICUSHUIO TTATOJIOTUH MeTaboIMu3Ma.



YYEBHO-METOJINYECKASA KAPTA

Ha3Banme pasaesa, TeMbl, 3aHATHSA; KoauuecTBo o
& g“ = nepevYeHb U3y4aeMbIX BOIPOCOB ayIMTOPHBIX YaCOB E: g E =
253 2 222
m - g '9' g E
=5 = <
=
1 2 3 4 5 6 7
BNOJIOTNYECKASI XUMUSA 47 108 25
Beenenne B 0noxumui. CTpykrypa n QyHK- 5,2 12 2,8
UM 0eJIKOB
[TpeamMer 1 3HaYEHHE OMOIOTUYECKON XUMHUHU 1,3 0:1,2,4 Y CTHBIN onpoC
1:5,6,7,8
Ponb OnoxumMuu B MOHUMaHUK MEXaHU3MOB pa3- 0,7
BUTHSI BpOXKJACHHON NMATOJIOTHUN
[TpenmMet 1 3HaUEHHE OMOTOTUYECKON XUMUHU. 3 0:1,2,3,4 Y cTHBIN onpoc
Baxkneiue stamnbl pazButust onoxumuu. Oc- 11:5,6,7,8
HOBHBIC pa3Jielibl HAIIPaBJICHUS B OMOXUMUH.
OO0BEKTH OMOXUMHUYECKOT0 HCCaeIoBaHus. Me-
MUIIMHCKAsT OMOXUMHUSI
benku - |: cBoiicTBa M GyHKIIMH 1,3 0:1,2,34
11:6,7,8,9
Uctopus nzyuenus 6€1K0B. AMUHOKHUCIIOTHI, 0,7 [TnceMeHHBIN
CTPOCHUENPEACTABUTEIHU, KJIaCCU(DUKAIIUS onpoc
DOU3NKO-XUMHUUECKHUE CBOMCTBA OCIIKOB M OCII- 3 0:1,2,34 [TucbMeHHBIN
KOBBIX PAacTBOpOB. MouekyisipHas macca Oeli- J:5,6,7,8,9 o1poc,
KOB, METOJIbI omnpenesneHus. [{BeTHble peakiuu oTpaboTKa
Ha OCJIKM M aMHUHOKHCIIOTBI, MX MPAKTHIECKOE MPAKTUYECKUX
MIPUMEHCHHUE HaBBLIKOB
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1.5. benku — |1: CoBpeMeHHBIE Mpe/ICTaBIe-HUS O 1,3 0:1,2,4
CTPYKType OEITKOBOM MOJICKYJIbI 11:5,6,7,8
3aBUCUMOCThH OMOJIOTMYECKUX CBOMCTB U BUO- 0,7 YcTHbI onpoc
BOM crienu(UYHOCTH OT EPBUYHOU CTPYKTYPHI.

Jlenatypanus 6eiIKoB.

1.6. [lepBruuHas CTpyKTypa, TUIBI CBsizeid. MeToibl 3 0:1,2,3,4 YeTHBIi ompoc,
UCCIIEOBaHNsl. BTopu4Has CTpPyKTypa, THUIIBI. J:5,6,7,8 oTpaboTKa
Tpernunas cTpykTypa. UerBepTuuHas CTPYK- MPAKTUIECKUX
TypHass opranm3anus OenkoB. IloHsTHE KOM- HaBBIKOB
MJIEMEHTAPHOCTD. JIuranael U GyHKIMS OCJIKOB

1.7. benku - I1l1: MHoroo6pasue 6e1koB U X QPyHK- 1,3 0:1,2,34
R0 I1:5,6,7
Coneprkanue OEIKOB B TKaHSAX JETCKOIO opra- 0,7 [TucbMeHHBIN
Hu3Ma. IMMYHOTJIOOYITMHBI Y eTel OIIpoC

1.8. [IpocThie U cnoXXHBIE O€JKHU, MPEIACTABUTEINH, 3 0:1,2,3,4 [IncbMeHHBIN
XapaKTEepPUCTHKA, OHOJOTrMYecKne (QyHKIUU. J:5,6,7 ompoc,
N3meHeHne 0eIKoBOr0 COCTaBa B OHTOT€HE3E U 0oTpaboTKa
pu 3a00JIEBAHUSIX MPaKTUYECKUX

HABBIKOB
2. depMeHTBI 3,9 12 2.1
2.1. depMeHTHI - |: CBOMCTBAa U MEXaHU3M JICHCTBUS 1,3 0:1,24
J:5,6,7,8
Hcropust OTKpBITHS U U3ydeHUs] (PEPMEHTOB. 0,7 VYcTHbIN onpoc
KodepmeHnTHbIe GyHKIIMM BUTAMHHOB.

2.2. Knaccuduxanuss 1 HoMeHKIaTypa (pepMEHTOB. 3 0:1,2,.4 YcrHbIf onpoc
CgoiictBa (epmeHTOB. MexaHu3M JeUCTBUS 11:5,6,7,8
dbepMeHTOB. EMUHUIIBI M3MepeHusT aKTUBHOCTH
(dbepMeHTOB.

2.3. ®epmentsl - IlI: Kunetuka depmMeHTaTHBHBIX 1,3 0:124
peaKiui J:5,6,7,8
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Cneunduanocts aeiictBus pepmenton. Jlekap- 0,7 [TuchbmMeHHbIT
CTBEHHBIE TMpernapaTbl — UHTUOUTOPHI (depMeH- onpoc
TOB.

2.4. Kunernka ¢epmeHTaTUBHBIX peakiui. Mexa- 0:1,2,4 [InceMeHHBIN
HU3MBl PETYJALMA aKTUBHOCTH (HEPMEHTOB. 1:5,6,7,8 orpoc,
EcTtecTBeHHBIE U MCKYCCTBEHHBIC MHTHOUTOPHI. oTpaboTKa
Hcnonb30BaHue B MEAUIMHE. MPAKTUYECKUX

HaBBIKOB

2.5. ®epmenTsr - 111, 1,3 0:1,2,4

J1:5,6,7,8
depMeHTHl KaK aHaJTUTUYECKUE PEeareHThl B Ja- 0,7 VYcTHBIN ompoc
OOpaTOpHBIX HCCIEAOBAHUSAX, WMMOOMIH30-
BaHHbIE (DEPMEHTHI.

2.6. Paznuuus ¢epMEeHTaTUBHOTO COCTaBa KIIETOK, 0:1,24 Y CTHBIN onpoc,
OpraHoB W TKaHel. M3meHeHuit GepMeHTHOTO J:5,6,7,8 pelieHue
cocTaBa B oHTOreHese. OmnpeaeneHne aKTUBHO- CUTYyallUOH-
CTU (PepMEHTOB B KPOBU C AMATHOCTHUYECKOMU HBIX 3a]1a4, KOM-
uensto. M3odepmentsl. [lepBuunbie U BTOpUY- MBIOTEPHOE TE-
HbIE PH3UMOTATHUH. CTUPOBaHUE

2.7. benku, hepmentsl. KoHTpoabHOE 3aHsITHE. 0:1,2,4 YcrtHO-

11:5,6,7,8 MACHMCHHBIN
onpoc

3. CTpoeHne M CHHTE3 HYKJEHMHOBBIX KHCJOT. 5,2 2,8
Bbuocunre3 0ekoB

3.1. Crpoenue 1 PyHKIMUA HYKIEUMHOBBIX KUCIOT - | 1,3 0:1,24

1:5,6,7,8
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Hctopust OTKpPBITUS HYKJIECHHOBBIX KHCIOT.
Oco0OE€HHOCTH TMEPBUYHON CTPYKTYPhl HYKJICH-
HOBBIX KHCJIOT.

0,7

Y CTHBIN Onpoc

3.2. Crpykrypa HykienHoBbix kuciot: JJHK u PHK, 0:1,2,4 Y CTHBIN OnpocC
TUTBI CBsi3e. Poiib OENKOB B OpraHu3aliuu J:5,6,7,8
MPOCTPAHCTBEHHOW CTPYKTYPhl HYKIJIEHUHOBBIX
kucioT. Ctpoenue pubocom. Marpuunas PHK,
tpancnioptHas PHK, ctpoenne u ¢yHkium.
CtpoeHne XpoMOCOM.

3.3. buocuHTe3 HYKJIIEMHOBBIX KUCIIOT 1,3 0:1,2,4

J1:5,6,7,8

Oco0E€HHOCTH CHHTE3a HYKJICHMHOBBIX KHUCIOT B 0,7 [IucbMeHHbIN
JIETCKOM OpraHu3Me. onpoc

3.4. Cunte3 JIHK, cybctpathl, dhepMEHTBI, peryis- 0:1,24 [TuceMEeHHBIN
uus cunre3a. O0paTHasi TpaHCKPHUIILKS, OUOI0- 11:5,6,7,8 ompoc,
TUYECKask PoJib. oTpaboTKa
buocuntes PHK (Tpanckpumius): cyOCcTpaThl, MPAKTUYECKUX
dbepmenTsl. buocuHTe3 pPUOOCOMHBIX, TpaHC- HaBBIKOB
nopTHbIX 1 MarpuuHblix PHK, nponeccunr.

3.5. buocunTe3 6enkon 1,3 0:1,2,4

J:5,6,7,8

OcobOeHHOCTH cHHTE3a OEJIKOB B JIETCKOM Opra- 0,7 YcTHbIi ompoc
HU3ME. AHTUOMOTHKHA M TOKCHHBI — HHTHOUTO-
pBI CHUHTE3a HYKJICMHOBBIX KUCJIOT U OCJIKOB.

3.6. buocunTe3 6enkoB. bronorndeckuii Ko v €ro 0:1,24 YcTHBIN ompoc,
CBOMCTBA. AanTOpHas poJib TPAHCIIOPTHOM J:5,6,7,8 pelieHue
PHK. buocunre3 amunoanun-TPHK. Mexanuns- CUTYaIlMOHHBIX
MBI U ATaIbl TPAHCIISIIUU. Perynsius TpaHcis- 3a1a4y

nuu. [IporeccuHr GenKoB.
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3.7. CoBpeMeHHBIE METOJIbI MOJIEKYJISIPHON OHoJI0- 1,3 2,7

THH.

[TonrumepasHas 1eMHas peakius, dTanbl U MPHU-

MeHeHue. bior-anamu3 JIHK u PHK. I'enomuas

nakTuinockonus. KiionupoBanue, reHHass MHXKe-

HEpHs.

BrisicHeHuE 1OCIIe10BaTENbHOCTH HYKJIEOTUAOB 0,7 KonTpons Ha
JIHK metonom Canmxkepa. HK3aMEHe

4, Bbuojornueckoe okucjaeHue 5,2 12 2,8

4.1. DHepreruueckuii oomen — |: buonorudeckoe 1,3 0:1,2,34
OKHCJICHUE 1:5,6,7,8
Hapymenus sHepreTudeckoro oOMeHa, THIIO- 0,7 YcTHBIN onpoc
HSHEPreTUYECKUE COCTOSIHUS Y JICTEH.

4.2. [Tonsitue Makpo3pr. OKUCIEHHE KaK OCHOBHOM 3 0:1,23,4 YcTHBIN ompoc,
IIyTh MOJIyYEHUSI DHEPTUM B KUBOU KileTke. [le- J:5,6,7,8 oTpaboTKa
ruaporeHassl, crpoeHue. CTpykTypHas OpraHu- MPaKTUYECKUX
3aIusl 1eny MepeHoca JIEKTPOHOB U MTPOTOHOB. HAaBBLIKOB
CyOcTpaTHoe U okuciauTeabHoe Ghochopuaupo-

BaHHE. UTHTHOMTOPBI TKAHEBOTO JBIXaHUS.

4.3. DHepreruueckuii oomen — |1 1,3

Peakmuu nukia TMMOHHOW KHUCJIOTHI. 0.7 IInceMeHHEBIN
Onpoc

4.4, [Muka nMMOHHOM KUCHOTHI. CBSI3b C LIENBIO IIC- 3 0:1,24 YcTHBIN ompoc,
peHoca 3JIEKTPOHOB. MexaHU3Mbl PEryJISLNM. J:5,6,7,8 KOMITBIOTEPHOE
buonorudeckas posib. TECTUPOBa-
Okcuga3pl U OKCUTeHa3bl. MUKpOCOMalIbHOE HUE, pelieHne
OKHCJICHHE, cXeMa, OMOopojb. AKTUBHBIE (op- CUTYaIlMOH-
MBI KHCIIOPO/Jia, TOBpEXAatoiee AeicTBre. AH- HBIX 3a]a4

THOKCHAAHTHBIC CUCTCMbI KIICTKH.
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4.5. Ponbp kuciopona B mporeccax OKUCICHUS B 1,3
KJICTKE
(CxeMa MUKpPOCOMAJIbHOTO OKUCIICHUS 0,7 YcTHBIM onpoc
4.6. Duepretudeckuii oomeH. KoHTponbHOE 3aHs- 0:1,2,4 [TuceMEHHBIN
THE. 11:5,6,7,8 onpoc
5. buoxumust memOpan 1,3 0,7
5.1. Beenenue B metabonu3m. buoxumus memOpan 1,3 0:1,24
J1:5,6,7,8
MeToibI cclieIoBaHrs 0OMEHa BEIIECTB. 0,7 Y cTHBIN onpoc
5.2 [Tonsarue o mMeTaboiu3Me, METa0OTMYECKUX Y- [TuceMEHHBIN
Tax. Cxema karaboJjiu3ma YTJIEBOJOB, KHUPOB, ompoc,
oenkoB. Ilonsatue o crnenuupuyeckux MyTIX U 0oTpaboTKa
HEHTPAJbHBIX MyTsIX MeTabonn3Ma. MemOpaHbl MPaAKTUYECKUX
— 0011Me CBOMCTBA, (PYHKIIUM, XUMUUECKUNA CO- HABBIKOB
ctaB. MexaHu3Mbl TPAHCIIOPTa BEIIECTB YEpe3
OMOJOrnyecKkrue MeMOpaHbI.
6. Perynsiuuss oOmena BemectB. buoxumus
TOPMOHOB
6.1. ['opMoHbl. MexaHu3M JEUCTBUS TOPMOHOB. 1,3 0:1,2,4
Biusitaue BakHEHIIMX TOPMOHOB Ha MeTabo- 1:5,6,7,8
JIU3M.
OcoOeHHOCTH Pa3BUTHUS YHAOKPUHHON CUCTEMBbI 0,7 0:1,24 Y cTHBIN onpoc
y aereid. Bo3pacTHoe CTaHOBJIEHUE TOPMOHATb- J:5,6,7,8
HOW PETYJISLUM.
6.2. Knaccudukanuss ropMoHOB MexaHu3M Jei- 0:1,24 YcTHBIN ompoc,
CTBUSI TOpMOHOB. llocpenHuku B JE€UCTBUM 11:5,6,7,8 oTpaboTKa
rOPMOHA Ha KIETKY. [IpoTenHKMHA3bL. MPAKTUYECKUX

HaBBIKOB
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6.3. CtpoeHue, MEXaHU3M JCUCTBUS M BIMSHUE Ha 3 0:1,24 ITuceMeHHBIN
OoOMEH BEIECTB THUPECOMJIHBIX TOPMOHOB, TOP- 1:5,6,7,8 oTIpoc,
MOHOB TTOJ[)KETYTI0YHOM KeJe3bl, MOJIOBBIX Ke- 3ammTa
Je3 W HaamodeyHukoB. Hapymenus QyHkumum pedepartos
SHJOKPHUHHBIX JKeJie3. DUKO3aHOU/IBI.

7. buoxumusa nuranus 1,3 3 0,7

7.1. buoxumus nutanus. BuramuHbI 1,3 0:1,234

J1:5,6,7

Hctopust OTKpBITHSLT M W3YYEHHsS] BUTAMUHOB. 0,7 YcTHBIN 0IIpocC
Oco0eHHOCTH BUTAMHHHOM HETOCTaTOYHOCTH Y
JIeTEN.

1.2. [ToTpeOHOCTh B THINEBBIX BEIIECTBAX B IIPO- 3 0:1,2,34 Y CTHBIN OTpoc,
necce pocra pebeHka. ButamuHbl, Kiaccupu- J1:5,6,7 oTpaboTKa
Kanus. ['uno- u aBUTaMHHO3BI. [ UnepBUTaAMU- MPAKTUYECKUX
HO3bI M UX NMPUYMHBL. BogpopacTBopuMbIe U KU- HaBBIKOB
popacTBOpUMbIC BUTaMUHBI. [IpriMeHeHue B Ka-
YEeCTBE JIEKAPCTBEHHBIX IMpEnapaToB. AHTHBU-
TaMUHBL.

8. OO0MeH M (PYHKUIMH YIJIEBOJAOB 3,9 15 2,1
OOMeH U QyHKITUU yTIeBOAOB - | 1,3 0:1,2,34

J1:5,6,7,8

VYraeBoas!l numym pedbeHka, 0COOCHHOCTH UX IIe- 0,7 [TuceMeHHBIN
peBapuBaHUs U BCACHIBAHUS y JICTEH. ompoc

8.1. Knaccudukanus yrieBooB, ux Ouojgorudeckas 3 0:1,2,3,4 [TncbMeHHBIN
ponb. OOmmias cxema myTeid MeTradoin3Ma TIIro- 11:5,6,7,8 ompoc,
KO3bl B opranu3Me. OOMeH caxapo3sbl, JTaKTO3bI oTpaboTKa
1 ManbTo3bl. OOMEH (PPYKTO3bI M TajJaKTO3bI. MPAKTUYECKUX
HacnencrBennbie HapyiieHus oOMeHa. HaBBIKOB
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8.2. O6men u pynkiuu yrieBonoB — Il: Anaspo6- 1,3 0:1,2,4
HbIE U a3pOOHBIE MyTH HMCIOJIb30BAHMS TIFOKO- J:5,6,7,8
3bl B KJIETKE
MexaHu3M OKHUCTUTENBHOTO JIeKapOOKCUIUPO- 0,7 YcTHbIi onpoc
BaHUs MUPYyBAaTa.

8.3. AHa3’pOoOHBIN pacnaj TioKo3bl. [ HKonuTHYE- 3 0:1,2,4 YcrTHbli onpoc,
ckass okcupopenykuusa. CybcrpatHoe docdo- J:5,6,7,8 oTpaboTKa
pUIHPOBaHUE. DHepreTUYeCcKuii BBIXO]I. MPAKTUIECKUX
AspoOHBIN pacnaj TIIIOKO3bl: MexaHu3MBbI pe- HABBIKOB
rynaiuu. OKUCIUTENbHOE JeKapOOKCUIMPOBa-

HUE TUPYBATa.
8.4. O6meH u GpyHkiuu yriaeroaos — 1 1,3 0:1,2,4
J1:5,6,7,8
DcceHnuanbHas MeHTO3YPUst 0,7 [TucbMeHHBIN
onpoc

8.5. ['moxkoneorenes, peryisius. [lentozodocdar- 3 [TucbMeHHbIN
HBII IIyTh OKHUCJIEHUS IIHOKO3bl. 1lyTh Timroky- o1poc,
POHOBOM KUCIOTHI. OCHOBHBIE PEAKIIMH, OUOJI0- oTpaboTKa
THYeCKast POJIb. MPAKTUICCKUX

HABBIKOB

8.6. buocunTes m moOmim3anus TiMkoreHa. Poib 3 0:1,24 YcTHBIN ompoc,
TOpPMOHOB. [ JIMKOTE€HO3bI U aryiMKkoreossl. I'op- J:5,6,7,8 KomnbrorepHoe
MOHAaJIbHAs PETYJISAIUs YPOBHS TITIOKO3BI U KPO- TEeCTHUPOBa-
Bu. OcoOeHHOCTH MeTaboyM3Ma YTJIEBOJOB B HUE, peuIeHue
JETCKOM OpraHu3Me. XapaKTepUCTUKA TIIHKE- CUTYaIMOH-
MWU Y JETEN. HBIX 3aJ1a4

8.7. O6MeH u ¢yHKIMU yriaeBojoB. KoHTposbHOE 3 0:1,2,34 YcbHO-
3aHATHE. 11:5,6,7,8,9 MMMCHMEHHBIN

onpoc

9. O0meH U GyHKIIUM JUNIHI0B 3,9 15 2,1
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9.1. OOMeH U PyHKIUH JIUITHIOB - | 1,3 0:1,2,3,4
11:5,6,7,8
Posb nmununos B mutanuu nereii. OcoO0eHHOCTH 0,7 Y CTHBIN OIpoC
nepeBapUBaHUs U BCACHIBAHMSI.

9.2. OMbUIsieMble U HEOMBLISIEMbIe TUMUIBI. CTpyK- 0:1,2,3,4 YcrTHbli ompoc,
Typa U (DPyHKUHUU TPOCTBIX U CIOKHBIX JHUIHU- J:5,6,7,8 oTpaboTKa
noB. [lepeBapuBaHrue W BCAaChIBAaHWC JIUIIH]IOB. MPAKTUIECKUX
PecunTe3 nUIKIOB B KJIETKaX KUIICYHUKA. XU- HAaBBIKOB
JIOMHKPOHBI.

9.3. O6meH u GyHKIMU TUIUA0B - || 1,3 0:1,2,4

11:5,6,7,8
[TocnenoBaTeIbHOCTh peaKIuil [B-OKUCICHHUS U 0,7 [InceMeHHEBIH
CHHTE3a KETOHOBEIX TEIL. Ompoc

9.4. B-okucneHuEe SKUPHBIX KHUCIOT. OKHCICHHE 0:1,2,4 [TucbMeHHbIN
JKAPHBIX KUCJIOT C HEUETHBIM YUCIIOM YTJIEPOI- 11:5,6,7,8 OIIpoc,
HBIX aTOMOB. bruocuHTe3 )upHbIX KHCIOT. Oco- oTpaboTKa
OCHHOCTH CTPOEHUSI CHHTA3bl KUPHBIX KHUCJIOT. MPaKTUIECKUX
MexaHu3MbI CHHTE3a KETOHOBBIX TSI U UX OHO- HaBBIKOB
jgorudeckas poiab. Keroamumo3. @ochoaunuasl
Y TIIUKOJIMIIUIEL.

9.5. O6MeH u pynkuuu unuaos - 111 1,3 0:1,2,3,4

J1:5,6,7
Cxema cuHTe3a xojectepoina. (OcobeHHOCTH 0,7 YcTHbIN ompoc

JIUTIAJTHOTO OOMEHA B ICTCKOM BO3pacTe.
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9.6. [IpencraBneHne O  CHHTE3€  XOJECTEpPOJIA. 0:1,2,34 [TuceMeHHBIM
Tpancopt XoJsiecTepojia B KPOBH, POJIb 1:5,6,7,8 OIIpoc,
JIIIOHII, JHIHIT wn JIIIBII B Mexanu3max oTpaboTKa
TpPaHCIIOpPTa XOJiecTeposia B opraHusMme. Jlumno- MPAKTUYECKHUX
MPOTEUHIIUIA3a U €€ PoJib B OOMEHE JIUIONpPO- HAaBBIKOB
TEHMHOB KpoBH. [IpeBpaieHue xojecrepona B
YKEITYHBIC KUCIIOTHI.

9.7. ['unepxosiecteposiemMuss U ee npuuuHbl. Ilep- 0:124 VYcTHBI onpoc,
BUYHBIE W BTOPUYHBIE THUIIECPIUIIONPOTCHHE- 11:5,6,7,8,9 TECTUPOBA-
mun. MIx npuyunsl. JKenuHokameHHas 00JI€3Hb. HHUE, peIICHUE
buoxumust arepockieposa, (pakTopel puUCKa. CUTYallUOH-
Hapyimenne meradonu3ma JTUNUIOB TPU OXKHU- HBIX 3a7a4
PEHHUH.

9.8. OOmen n pyHkuu mnuaoB. KoHTponpHOE 3a- 0:1,2,34 YcrtHO-
HSITHE. 11:5,6,7,8,9 MUChbMEHHBIN

Onpoc
10. O0OMeH NPoCThHIX 0€eJIKOB U AMUHOKHMCJIOT 3,9 2,1
10.1. OOMeH MPOCTHIX OEITKOB M1 aMUHOKHCIIOT - | 1,3 0:1,2,34
1:5,6,7,8
TpeGoBanus k OEJIKOBOMY IHUTAaHUIO JETEH. 0,7 YcTHBIN O1Ipoc
OcoOeHHOCTH TIepeBapvMBaHUs U BCaChIBaHUS
OCJIKOB y JIeTei

10.2. [TumeBsie OCIKM KaK MCTOYHUK aMUHOKHMCIIOT. 0:1,2,34 [TucbMeHHBIN
[lepeBapuBanue OenkoB. BcackiBanne aMHUHO- 11:5,6,7,8 ompoc,
kucioT. OOmue mpeacraBieHnus 00 a30THCTOM oTpaboTKa
OanaHce opranu3ma 4eiioBeka. TpaHcaMUHUPO- MPAKTUYECKUX
BaHMe, aMuHOTpaHcdepasnl. [Ipsmoe u Henmps- HaBBIKOB

MOC NC3aMHUHHUPOBAHUC aMHWHOKHUCIIOT.
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10.3. OOMeH MPOCTHIX 0ETKOB M aMUHOKHUCIIOT - || 1,3 0:1,234
11:5,6,7,8,9
Peakniun oOpa3oBaHus OMOTEHHBIX aMHUHOB U 0,7 Y cTHBIN onpoc
OMOCHHTE3a MOUYCBUHEI.
10.4. OOMeH TPOCTHIX OSIKOB M aMUHOKHUCTIOT - 11 1,3 0:1,2,4
11:5,6,7,8
Peakiuu cuHTE3 KpeaTnHa. 0,7 [IncpMeHHBIN
onpoc
10.5. JlekapOoKcuIMpoBaHNE aMUHOKUCIIOT. buoren- 3 0:1,2,34 Y CTHBIN O1poc,
HbIE aMHHBI, NMPOUCXOXKJICHUE, QyHKIUU. buo- 11:5,6,7,8,9 oTpaboTKa
CHHTE3  MOYCBHHBL. ~ METHOHMH H  S- MPaKTUYECKUX
afgeHo3uIMeTHOHNH. OOMeH Tupo3uHa W de- HaBBIKOB
HUJIaJJaHWHA, HapyIIeHus oOMeHa 3TUX aMHHO-
KHUCJIIOT.
11. O0OMeH HYKJ1eONTPOTEMHOB 1,3 3 0,7
11.1. OOMeH HYKJICOTIPOTEHHOB 1,3 0:1,2,4
11:5,6,7
Peakunn cuHTE3a MypUHOBBIX W NMHUPUMHIUHO- 0,7 [IncbmeHHbIN
BBIX HYKJICOTHOB. onpoc
11.2. Pacnan nyknennoBwix kucioT B XKKT. Cunres 3 0:1,2,4 [IncbMeHHBIN
IIyPUHOBBIX HYKJIEOTHMIOB. Pacmag mypuHOBBIX J:5,6,7 ompoc,
HYKJICOTHIOB, 00pa30BaHUE MOYECBOM KHUCIIOTHI. KOMITbIOTEPHOE
[IpencraBieHuss O CHUHTE3€ HUPUMHIMHOBBIX TECTUPOBA-
HyKJIeoTu10B. Hapyrenuss oOMeHa mypuHOBBIX HUE, peIlICHUE
¥ TUPUMUJIMHOBBIX HYKJICOTHIOB. CUTYallUOH-
HBIX 3a]a4
12. Buoxumusi opraHoB u TKaHeii 9,1 15 49
12.1. buoxumus neyeHu 1,3
Peakiuu cuHrtes3a rema, cyocTpathl, (PEpMEHTHI. 0,7 YcTHBIN onpoc

Peakunu pacnana rema.
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12.2. Ponb meueHu B oOMeHE YIJIEBOJOB, JIMIUJIOB, [TucbMeHHbBIN
amMuHOKUCHOT. Peaknuu 00e3BpekuBaHUs Be- orpoc,
HIECTB B MEYeHU. Poiib NIeYeHU B MUTMEHTHOM oTpaboTKa
obmene. Hapymenus oOmeHa OwipyOuHa. MPaAKTUYECKUX
Kentyxu: remonutuyeckas, 0OTypalMOHHas, HABBIKOB
napeHXxuMaro3Has. buoxumudeckue MeToJbl
JMArHOCTUKY HAPYIICHUH (QYHKITUU TICYCHH.

12.3. BoaHo-MuHEpaIbHBI 0OMEH. 1,3
Oco0eHHOCTH BOJHO-COJIEBOIO OOMEHAa U 00- 0,7 VYcTHbIN ompoc
MEHa AJIEKTPOJIUTOB B IETCKOM BO3pacTe.

12.4. brnoxumus modek U MOYH. 1,3
[Touku, Omoxumuueckue (PyHKIUU, OCOOCHHO-
CTH MeTa0oM3Ma B MOYEYHOU TKkaHu. Poib mo-
YeK B MOJJEPKaHUM KUCIOTHO-OCHOBHOI'O CO-
CTOSIHUSI.
JIMarHoCTUYECKOE 3HAYECHUE OMNPEICICHUS Ta- 0,7 IInceMeHHEBIN
TOJIOTHYECKUX KOMIIOHCHTOB MOYH. onpoc

12.5. buonoruueckue (QyHKIMU BOILI B OpraHU3ME. [TnceMeHHBIN
Boaueiii 6ananc. MexaHu3mbl peryisiiud 00b- orpoc,
€Ma, JIEKTPOJMTHOrO cocTtaBa U pH xkuakocren 0oTpaboTKa
opraHu3mMa. YCIOBUS U MEXaHU3Mbl BO3ZHUKHO- MPAKTUYECKUX
BEHUSI ally103a, alikayio3a, 00€3BOKUBAHUS U HaBBIKOB
OTeKOB. MmuHepanbHbIE BEIIECTBa, KiIacCU(u-
Kalysi, peryJssiius oOMeHa.

12.6. buoxumust kpoBu 1,3
[IpotuBocBepThIBaOmME U (puOpUHOIUTHYE- 0,7

cKas cucteMbl. ['eMopparudeckasi 00J€3Hb HO-
BOPOJXKJICHHBIX.
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12.7. dopMeHHBIE AJIEMEHTHI KPOBHU, OCOOEHHOCTHU YcTHBIH ompoc,
XMMHUYECKOro coctaBa U Metabonuzma Ctpoe- oTpaboTKa
HHUE TEeMOTrJIoOMHA, MPOM3BOAHBIC. [ MIIOKCHH. MPaKTUYECKUX
benku mnasmel kpoBu. kiaccudukaius. Ceep- HaBBIKOB
THIBAaHHE KPOBU. BHYTpEHHsII M BHEUIHAS CH-

CTEMBI KOAryJsIIMOHHOIO TeMocTaza. dDa3bl.
[IpencraBnenne o remodmwimsx U TpomOO3ax,
JIBC-cunnpome.

12.8. Broxumus MpIIg 1,3
OcoOeHHOCTH  SHEpPreTUYecKoro ooOMeHa B 0,7 [TucbMeHHbIN
meimax. Kpeatundochokunaza u ee uzodep- ompoc
MCHTBI.

12.9. OcoOEHHOCTH CTPOCHMS M COCTaBa MBIIICUYHON [TuceMEHHBIN
TKaHU. MuoQuOpUIUIIpHbIE OCJIKU MBIIIII, Xa- ompoc,
pakTepucTuka, GyHKIMU. bellku capkoria3msl, oTpaboTKa
OTJCNIbHBIC TIPEACTaBUTENN, (QYHKIIUH. OKC- MPaKTUIECKUX
TpPaKTHBHBIC BEIIECTBA MBIIII. bruoxuMudeckue HAaBBIKOB
MEXaHU3MBl MBIIIEYHOTO COKpAIICHHUs] W pac-
cmabneHus. Pojab MOHOB B perymsiiiuyd MbIIICY-

HOTO COKPAIIICHHUS.

12.10. | buoxumus coeTUHUTEILHON TKAaHU 1,3
Oco0eHHOCTH XUMHAYECKOTO cocTaBa U MeTado- 0,7 YcTHBIN onpoc
JIU3Ma COCIMHUTEIILHON TKaHH y JIETEH.

12.11. | Kietku coenuMHMUTEIHLHON TKaHH, OCOOECHHOCTHU Y CTHBIN onpoc
MeTaboau3mMa. XUMHYECKHI COCTaB MEXKIIe- Hrorosoe
TOYHOTO BemiecTBa. KosurareH, 3jacTvH, 0CO- TECTUPOBAHHE
O0eHHocTU OOMeHa. benkoBO-yrieBogHbIE KOM-
mekchl. Knaccudukamus. OcCoOCHHOCTH CHH-

Te3a U pacnaja.
12.12. | buoxumusi HEPBHOM CUCTEMBI 1,3
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CrimHHOMO3roBast KHUIKOCTD, XUMHUYECKHH CO-
CTaB. I[I/IaI‘HOCTI/I‘{eCKOG 3HAYCHUE OMOXHMUYE-
CKOT'0 aHaJIn3a CIMHHOMO3IOBOU KNIKOCTH.

0,7

KonTposs Ha
IK3aMeHe

13-14.

Nurerpanust Meradoausma. OCHOBbI KJIMHU-
yecKod OMOXMMHH

1,3

0,7

14.1.

WuTerpauus metadbonu3ma.

OCHOBHBIE MEXAHU3MBbI PETYIISILIUM METa00JIN3-
Ma. ['opmonanbHas perynsuus. OCHOBHbIE OHO-
XUMHUYECKUE TIOKA3aTeNu, XapaKTepU3yIoLIue
COCTOSIHME OPTraHU3Ma U €r0 CUCTEM.

1,3

[Tpumepsl MeTabOIMYECKUX HAPYIIIEHUH.

0,7

KonTtpons Ha
DK3aMeHe




[lepedens HarnsAHBIX U Apyrux nocoduit, TCO

Ne m-it [lepeuens nocobuii

1. MynbsTUMeInitHOE 000PYI0BaHNE

2. MeTtoanueckre peKOMEH Ialluu 10 OMOJIOTUYECKON XUMUH TS
CTYJICHTOB NEANATPUUYECKOro (paKyypTeTa

3. PykoBOCTBO /171 BBINOJHEHUS JIAOOPATOPHBIX PadOT 1O
OMOJIOTHYECKON XMMHH JIJISl CTY/ICHTOB NIEANATPUUIECKOTO (paKynpTera

4, Habop Tabnuii, pucyHKOB, CXeM

S. Habop nHCTpYMEHTOB, p€aKTUBOB U MIPUOOPOB JIJIsI TPOBEICHHUS
71a60paTOPHBIX paboT

6. Habop cuTyanioHHbIX 3a7a4, KOHTPOJIBHBIX BOIIPOCOB
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