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1. Heap u3yvyeHus AUCHUTIMHBI

OBnasieHne CTyIeHTaMi HEOOXOIUMBIM 00BEMOM TEOPETHUYECKUX 3HAHHM, IPAKTHIECKUX
YMEHUH " HaBBIKOB, HEOOXOIUMBIX ISt OCBOCHHUS BBIITY CKHUKaMH
KOMITETCHITIH, BRIPAKAIOMINXCSI  BCO3AAHUM  CHUCTEMHOTO ¥ KPUTHYECKOTO  MBIIUICHHS,
CIOCOOHOCTH OIICHHMBATh (PU3MOJIOTMYECKHE U IAaTOJOTHYECKUE IPOLECCHl B IOJIOCTH pTa H
OpraHu3Me 4esioBeKka, (OpMHPOBATH 30POBBIA 00pa3 ku3HUB cooTBeTcTBHU ¢ PI'OC BOwm ¢
ydeToM TpeOoBaHMi 1H(poBOi TpaHchopmau oOpazoBaHus U Oyayuieid mpodeccuu Bpaya-
CTOMATOJIOTA.

2. 3apauy JUCHUIINHBI

1. co3nanue mnpeacTaBieHUH 00 OCHOBHBIX (DHU3MKO-XMMHUYECKHX 3aKOHOMEPHOCTSIX
CTPOCHHS MPHUPOIHBIX BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH W HAIMOJICKYJSIPHBIX CTPYKTYp B
OpraHu3Me 4eJ0BeKa U MOJOCTH PTa, B TOM YHCJIE C UCIOJIb30BaHUEM LIM(PPOBBIX TEXHOIOTHHI U
1M (POBBIX HHCTPYMEHTOB,B Pa3HbIE BO3PACTHBIC MTEPHOIBI

2. HaAy4yuTh OLICHHWBATH BIIMSHUE WU3MEHSIONIMXCS BHEUIHUX (AKTOPOB U BHYTpPEHHEH
Cpelbl OpraHNu3Ma Ha COCTOSIHHE BAKHEHIIIMX CTPYKTYPHBIX U PEryISTOPHBIX HAIMOJICKYIISIPHBIX
o0pa3oBaHMil OpraHu3Ma U MOJOCTH PTa.

3. ¢dopMupoBaTh uepe3 MpeIMeT 3JIEMEHThl T'aPMOHUYHOTO PA3BUTUS JIMYHOCTH —
KyJbTYpY OOIIEHHS U MOBEACHUS, B TOM YUCIIE B MH(DOpPMAIMOHHONW HHU(POBOH Cpeae, OCHOBBI
JICOHTOJIOTUY, HABBIKA PaOOTHI C JUTEPATYPO, HABBIKU MOMCKA M OTOOpA HAyYHBIX NAaHHBIX C
WCIoNb30BaHueM MUGPoBBIX TiaThopM HayuyHou wuHpopmanun («Hayunas snekTpoHHas
o6ubmuoreka eLIBRARY.RU», «KoHcynbTaHT Bpada. DJIeKTpOHHAs MeA.0MOIMOTEKay), a TaKKe
CTPEMJICHHE K CamMOOOpa30BaHUIO B MEAMIIMHE C IOMOIIBI0 IUMPOBBIX HWH()OPMAIMOHHBIX
TEXHOJIOTUH.

3. Mecro aucuumiannsl B crpykrype OOII

Huctummaa b1.0.12 « buonorudeckast Xumus (B TOM 4UCIie OMOXUMUS TTOJOCTH PTA)» -
OTHOCHUTCA K yYacThd oOssarenpHbplx aucimiuime  biaokal  OOIl  crienmansHOCTH
31.05.03Cromaromnorusi, ypoBeHb MOJATOTOBKH crieranuTer. OpueHTHpoBaHa Ha (OPMHUPOBAHUE
3HaHWN, YyMEHWH © HABBIKOB B o0mactT (yHIAMEHTAJIbHOM  E€CTECTBEHHOHAYYHOM
MOATOTOBKHU.T'YMAaHUTAPHOTO 3HAHUS. JSU3y4eHUs JUCIUILTUHBI HEOOXOIUMBI 3HAHUS

XUMHUH- 00111asi XMMHUSI CO3J]aeT MOHATHUS O TEPMOJUHAMUKE OMOXUMHYECKHUX IIPOIECCOB B
OMOJIOTMYECKNX 00BEKTaX, KHHETUKE PEaKIUii;

OnoopraHuyeckass XMMHsI — OCHOBBI CTPOCHMSI W XHMHUYECKUX CBOMCTB Ba)KHEHIIMX
KJIACCOBOPTaHWYECKUX BEIIECTB OpraHu3Ma, CTPOCHHE OCJIKOB, YTJICBOJOB, JHUIHUIOB,
KOJUIOM/IHbIE UCTUHHBIE, PACTBOPHI OMOJIOTMUECKHX KUIKOCTEH oprann3ma( B T.4. CIIIOHBI)

q)HBI/IKI/I -ABJICHUSA (bI/I3I/I‘ICCKI/IX,BHGKTpOXI/IMI/I‘ICCKI/IXHpOHGCCOB, IMOTCHIIUAJIbI
HaIIPsKCHUA,
TUCTOJIOTMK — TMPCACTABJICHUA O TKaAHAX,B KOTOPBIX MPOTCKAIOT OHMOXMMHUYECKHUE

MIPOLIECCHIHA MOJIEKYJISIPHOM YPOBHE

WN3yuyenne nucturummabl «buoxumust (B TOM uuciae OHOXMMHUS TIOJIOCTH PTa)»
HEOoOX0aUMO JUIsl TMOHUMAHMSNPU H3YyYEHUUNATO(DU3HOJIOTUN, HWMMYHOJOTHUHU,I€MaTOJIOTHH,
Tepanuu U KIMHUYECKUXIUCUHUIUIMH crenuuanutera « CToMaToI0Tush».

4. TpeOoBaHus K pe3yJabTATAM OCBOCHUS TN CUUILIMHBI

0) obmenpodeccnoHaTbHBIX



Kareropus (rpymnma)
o0menpodeccHoHATBLHBIX
KOMIIETEHIHI

Kona n naumeHnoBanue
TPYIIIBI KOMITETESHITAHA

Nupexc TpynoBou
byHkumn U ee
CoJIepKaHue

Kon w ©HamMeHOBaHHe
WH/IUKATOPOB
JOCTYKCHUS
o0riernpohecCHoHATEHO
U KOMIICTCHITHH,
KOTOpbIE dopmupyer
JIUCIUIUIMHA

OcHOBBI (DyHIaMEHTAIBHBIX U
€CTECTBEHHO-HAYYHBIX
3HaHUI

OIIK-8. Criocoben
HCIIOJIB30BaTh
OCHOBHBbIE (DU3HKO-
XHMHYECKHE,
MaTeMaTHYECKUE 1
€CTECTBCHHO-HAYYHbIC
MOHSITUS U METOIbI TIPH
pelLIeHU
npodeccHOHANTBHBIX
3aa4

02.3apaBooxpaHeHn
e

[IpoBenenue
JUArHOCTUKHU CTO-
MAaTOJIOTHYECKHX
3a00JIeBaHUH 51
MaTOJIOrMYECKHX
COCTOSTHUI a-
uuentoB .Ilposene

HHE 00CIEI0BaHUSA
[alMeHTa ¢ LEIbI0
YCTaHOBJICHHSI
mmarmosa. A/01.7

HOIIK 8.1. 3HaeT: 0CHOBHBIE
(hU3UKO-XUMHYECKUE,
MaTeMaTHYECKHUE U
€CTECTBCHHO-HAYYHBIC
TIOHSATHUS U METOJIBI, KOTOPBIC
UCIIOJIB3YIOTCS B MEIUIIMHE.

HOIIK 8.2. Ymeer:
UHTEPIPETHPOBATH JTaHHEIC
OCHOBHBIX (DH3HKO-
XUMHUYCCKHX,
MaTEeMAaTHYCCKUX U
€CTECTBCHHO-HAYYHBIX
METOIOB HCCIICIOBAHUS IIPU
pelIcHun
npodeccnoHaTbHBIX 331a4

HOIIK 8.3. Nmeer
MPaKTUYCCKUH OIIBIT:
MPUMEHEHHUS OCHOBHBIX
(hU3UKO-XUMHUIECKUX,
MaTeMaTHYECKHX U
€CTECTBEHHO-HAYYHBIX
METOOB HCCIICIOBAHUS TIPU
peLICHHH
npoQeCCUOHATBHBIX 33/1a4

B pe3yabrarte nzydyenus nucuuininnbl «Haspanue» cTyaeHT A0J1KeH:

3HATDL

- mpaBwWIa pabOTHI M TEXHUKH O€30MaCHOCTH B OMOXUMHUYECKOM T1abopaTopuu ¢
peakTuBaMu, MpUOOpPaMu,- CTPOCHUE U OMOXUMUYECKIE CBOMCTBA OCHOBHBIX KJIACCOB
OMOJIOTMYECKH aKTUBHBIX COEIMHEHUH,- OCHOBHbIE META0OINYECKUETYTH UX MTPEBPALICHHUS;-
POJIb KIETOYHBIX MEMOPaH, TPAHCTIOPTHBIX CUCTEM B OOMEHE BEIIECTB B OPraHU3ME,-XUMHUKO-
OMOJIOrMYECKYIO CYIIHOCTHIIPOLIECCOB, TPOUCXOIAIINX B )KHBOM OpraHM3MEHa MOJIEKYJIIPHOM U
KJIETOYHOM yPOBHE B Pa3JIMYHBIX OpraHax TKaHsX, CIOHHBIX xkene3ax; COIIP,- cocras, ¢pusnko-
XUMHYECKHE U OMOXMMHYECKHE CBOMCTBA, OMOJIOTHYECKOE3HAUCHUE
KOMITOHEHTOBOMOJIOTUYECKHX KHUIKOCTEH MOJOCTH PTa,~-OCHOBHBIE3aKOHOMEPHOCTH
Pa3BUTHUAMKU3HEEATEIIbHOCTH OpraHu3MadesloBeKaHa OCHOBECTPYKTYPHOI OpraHuzaiuu
KJIETOK TKaHEeH U OpraHOB U UX MPUMEHEHHUsI B TAOOPATOPHBIX UCCIICIOBAHUSIX U TIPEIBAPU
TEJIHLHOW MOCTAHOBKE JUArHo3a.

- ICTIOJIb30BaHUE YUeOHOTO TopTajia JUCTAHIIMOHHOTO 0OpazoBanus "Cucrema
mucrannronHoro ooydenus (C/1O) MedSpace: https://edu.usma.ru/course/view.php?
1d=736&section=3" (Moodle B P®, mogudumuposannoes ®I'6OY BO YT'MY M3 P®, 3neck u

nanee);



https://edu.usma.ru/course/view.php?id=736&section=3
https://edu.usma.ru/course/view.php?id=736&section=3

Ymern

-TI0JIb30BAThHCS YUEeOHOH, HAYyYHOH, HAyYHO-TIOMYJIIPHON JTUTEpaTypoil, cerbio MHuTEpHET
s Tpo(heCCHOHANBHON  ACSTENHbHOCTH,-TIOJIb30BATLCA  JTAOOPATOPHBIM  000PYIOBAHHUEM,-
HUHTEPIPETUPOBATHPE3YIbTATHI Hauboee pacnpocTpaHeHHBIX Pe3yJIbTaTOBMETO/I0B
1a00paTOPHON TUATHOCTUKHU KPOBU M CIIFOHBI (POTOBOM KHUIKOCTH),

- UWHTEPIPETHPOBATh JAHHBIE OCHOBHBIX (PH3UKO-XUMUYECKUX, MAaTEMaTHYECKUX H
€CTECTBEHHO-HAYYHBIX METOJOB HCCIIEIOBAHUS TpPU pEHIeHUH MpoQecCHOHANBbHBIX 3ajad,
CBSI3aHHBIX C OOIEMETUITTHCKIMH TPOOIEMaMy UCTOMATOJIOTUEH.

UCIONB30BaTh" CucTemMy JTUCTAaHITMOHHOTO oOydeHus (CHO) MedSpace:
https://edu.usma.ru/course/view.php?id=736&section=3" (Moodle B P®, monudummpoBanHoes
OI'bOY BO YI'MY M3 PO, 3aech u nanee);

-OcHOBHBIE 00pa3zoBaTeIbHbIC HHTEPHET-PECYPCHI, TUIIBI U(POBOTO 00pa30BATEIHLHOTO
koHteHta (Moodle, ObC «KoncynbTanT cryaenTtay, Auetwi.py, XuMuK.ru);

-BO3MOXKHOCTH WHTEPHET-PECYpPCOB M MPOTPAMMHBIX MPOAYKTOB JIsI BU3YaIH3AIHH
omoxumuueckuii coequnenuit (Jsmol, Avogadro, JChemPaint); OMOXUMHUYECKHUX TIPOIIECCOB.

Baagern

-MEIUKO-(QOYHKIIMOHAIIBHBIM ~ TIOHATUHHBIM  allaparoM,-HaBbIKAMH  TOCTAaHOBKHU
MpPEeBAPUTENILHOTO JMarHo3a Ha OCHOBAaHMM pE3yJIbTaTOB JIaOOPaTOPHOro 00cCIeI0BaHus
MaIUEeHTOB

- MPpUOOPECTUONBIT: TPUMEHEHHUSI OCHOBHBIX (PU3UKO-XMMHUECKHX, MATEMaTHUYECKHUX U
€CTECTBEHHO-HAYYHBIX METOJIOB HCCIIECOBAHUS NP PEIICHUUIPO(PECCHOHANBHBIX 3aa4,
HEO0OXOIUMBIX B CTOMATOJIOTUN

- npuMeHeHneM 6a3bl JanHbix MedlineComplete, Hayunas Onextponnas bubanoreka
PO®®U, WorldScientific, PubMed, Elabriary, 9bC «Koncynsrant»; b/l WebofScience;
PubChem

- BBIOOPOMONTHMAIBHBIBIX (DOPMATOB, CIIOCOOOB M MecTa XpaHCHHs] WHPOPMAIMH U
JAHHBIX C MOMOIIBI0 U(POBBIX HHCTPYMEHTOB (naexc [uck, GoogleDisk,OneDrive).

5. O0BbeM 1 BHJ y4eOHOI padoThI

Bupl yueOHOM pabOThI TpynoeMkocTh CemecTpsl
(zacer) (yxazaHue 4yacoB
110 CEMECTpam)
cemectp | Cemectp
2 3
AynuTopHbIE 3aHATHS (BCETO) 126
B tom uuce:
Jlexuun 36 18 18
TTpaKkTHYECKUE 3aHATHS 60 36 24
JlaGoparopHble paboThI 30 18 12
CamocrosTensHas pabora (BCero) 63 36 27
Konrposb 27 12 15
DOopMBI ATTECTALUH MO AUCIUILIMHE 3a4er 3K3aMEH
(3auer, SK3aMeH)
Yacel 3ET
OO61mas Tpy10€MKOCTh TUCIIATITHHBI 216 6

6. Coneprxkanue TUCHUIIMHBI


https://edu.usma.ru/course/view.php?id=736&section=3

6.1. Conep:xanue pa3aesa v TUAAKTHYECKOH eTMHUIIbI

Conep:xanue IUCHUILUINHBI

OcHOBHOE€ coJep:KkaHue pa3aesia, IMIAKTHYECKOH eJUHUIIbI

JucrunmuHapHbId MOAYIh (pasnen) 1

. OCHOBBI MOJIEKYJISIPHON OpTaHU3alMi METabO0IMYECKUX MPOILIECCOB B OpraHU3Me YeI0BeKa

JE 1 ®epmeHThI: CTpOEHHUE,
OonoxuMuueckue QyHKIINH,
0COOEHHOCTH
(hepMEeHTAaTUBHOTO KaTaan3a

OIIK-8

Tema. benku ¢ KaTaIMTHYECKONW aKTUBHOCTBIO: ()EPMEHTHL..
Xumuueckast npupoaa, GU3NKO-XxMMHUYECKHE CBOMCTBA U
ounosornueckas poib pepmeHToB. OCOOCHHOCTH
(epMeHTaTUBHOTO KaTaln3a, CXOJICTBO U OTJIMYHE C
He(depMEeHTATUBHBIM KaTaan3oM. OCHOBHbIE TPUHIIMIIBI JCHCTBUS
KaTaJIn3aTOPOB: SHEPreTUUECKUN Oapbep peakLuu, SHEPTrUs
aktuBauuu. CTpoeHue GepMeHTOB - IPOCTHIX, CIOKHBIX,
n30(EpPMEHTOB: aKTUBHBII U aIJIOCTEPUUECKUNA IICHTPHI.
Omnpenenenue NOHIATHS: X0JI0(hepMEHT, aroepMeHT, KOPEPMEHT,
cyOcTpar, MeTaboIUT, MPOAYKT... 3aBUCUMOCTb CKOPOCTH
(hepMeHTAaTUBHBIX peakIuii oT TeMrepatypsl, pH cpemsi,
KOHIIeHTpauuii cyocrpara u pepmenta. [Tonarue 06 ontumymax
pH u temnepatypsl, KOHCTaHTe MuXasnuca, ux
(U3MOTOTHYECKOE U KIMHUKO-TUarHOCTHIECKOE 3HaYCHHUE.
Bnusinue Temnepatypsl, pH NumeBsix NpoayKTOB, BPEIHBIX
(hakTopoB (KypeHHe, U p.) Ha COCTOSTHHE ()EPMEHTHBIX CHCTEM
MOJIOCTH PTa.

JE 2 Mexanu3mbl
(dhepMEeHTATUBHBIX PEAKIIUN

BUIbI HHTHOUPOBAHMUSL.
OIIK-8

Tema. MexanusM u cTaguu (pepMEHTATUBHOTO KaTalln3a.
Teopuu @umepa, Konutanaa, nepexoaHsix coctosiHuid. Kunetuka
(depMeHTaTUBHBIX peakiuil. NTHrubnpoBanue akTUBHOCTH
(dhepMeHTOB, BUIbI HHTUOMPOBAHUS: 00paTuMoe, HeoOpaTUMoe,
KOHKYpPEHTHOE, HEKOHKYPEHTHOE, OIpe/IeNICHHE BUIa
WHTUOMPOBaHMS C Hcnojib3oBaHueM Ku. JlekapcTBeHHbBIS
BEIIECTBA - UHTUOUTOPHI (HEPMEHTOB, MEXaHU3MBI JICHCTBHSL.
[TpuHIMIIBI KAYECTBEHHOTO OOHAPYKEHHS U KOJTMYECTBEHHOTO
OIpeJIeJIeHUs] aKTUBHOCTU (hepMEHTOB. ETMHHIIBI aKTHBHOCTH.
Perynsus aktuBHOCTH (pepMEHTOB: Hecienupuyeckas,
cneunpuyeckas (moHATHA). TUIBI PepMEHTATUBHBIX
OMOXMMHYECKUX peaklUii B OpraHu3Me 4eoBeKa, MPeCTaBUTh
cxeMblI peakiuii ¢ ucroip3zoBanueM BIOVIA Draw, JChemPaint,
ACD/ChemSketch.

JIE 3 MexaHu3Mbl
peryJsiui aKTUBHOCTH
¢depmentoB OIIK-8

Tema Mexanu3Msl crieupUIecKoi peryisinun pepMeHToB.
KoHkypeHTHBIH., ajI0CTEPUIECKUM, KOBAJICHTHBIM,
Moaudukamms (oopaTumas — HeoOpaTuMas), HHIYKIIHS,
penpeccusi.. Pojab ropMOHOB U BTOPUYHBIX MECCEHIKEPOB
(WAM®, nTM®, Ca?", Il", UTD) B peryiasiiui aKTUBHOCTH
dbepmenToB. Knaccuduxanus u HOMeHKIaTypa (epMEHTOB:
CUCTeMaTH4YecKue 1 paboune Ha3BaHUS (CaMOCTOSTEIHHOE
W3YYCHHE).

JE-4 Memunuackas
sazumonorus OIIK-8,

Tema DH3UMOJMArHOCTUKA, DJH3UMOTEpAINd, DSH3UMOIIATUH,
(hepMEHTBI CITFOHBI)

DH3UMONATUHN:  TOHATHE,  KIacCU(pHKALUSA,  MOJICKYJISIpHbIE
MPUYMHBI BOSHUKHOBEHUS! U MEXaHU3MBbI Pa3BHUTHSI, TOCIICACTBUS,

6




OMOXMMHUYECKas. JTMarHOCTHKA. DH3UMOANArHOCTHKA: IPUHIIUIIBI,
HATPaBICHUS OOBEKTHl JH3WUMOAMATHOCTHKH: [lpuumHBI ©
MEXaHMU3MBbI pa3BuTUs pepmenTeMuil. Jlokanuzanus GepMeHTOB B

KJIeTKe W TKaHAX:  (EepMEeHThl  OOLIero  Ha3HAYEHHUs,
opraHocnenupuyueckue, opranemiocnenupuieckue (MapKepHbIe)
(hepMeHTBI

DH3UMOTEpanus: 00JaCTH MPUMEHEHHS, TyTH BBEICHUS YH3UMOB
B OpraHm3M, MEXaHHU3Mbl WX JEHUCTBUSA, 3(PPEKTUBHOCTH U
MEPCIeKTUBBl  pa3BuUTHA..  Vcrmonb3oBaHue  (GepMEeHTOB B
MenuuuHe, B cromarojoruu. Knaccudukanus ¢depMeHTOB
citoHbL. [I[ppuMeHeHne MEeTOI0B SH3UMOTEPAITUU B CTOMATOJIOTHH.
DOH3UMHIMAaTHOCTUKA B OIIGHKE COCTOSIHHUS TOJIOCTH  pPTa.
[IpencraButh cxembl peakuuii ¢ ucnonbzoBanuem BIOVIA Draw,
JChemPaint, ACD/ChemSketch

JlucuummHapHbeId MOAYb (pa3zaen) 2. . OCHOBBI MOJIEKYJISIPHOW OpraHU3allMi METa0OIMYECKIX

MMPOoNHECCOB B OPraHM3ME YCJIOBCKaA

JE 5 Ctpoenue, GpyHKIMN
MUTOXOHIpUH. [{ukn
TPUKApOOHOBBIX KUCIIOT
OIIK 8.

Tema: bronorunyeckoe okucieHue, aHa3pOOHbII U a3pOOHBIN
yTH OMOJIOTUYECKOTO OKUCIICHHUS

. IlyTH ucrnonbp30BaHus KHCIOPO/a B KJIETKE (OKCHIa3HbIH, MOHO -
Y JTUOKCUTEHA3HbIN, epokcuaasubiii, CPO). Makposprudeckue
COEIMHEHUS: CTPOEHHE U IyTH CUHTe3a (CyOcTpaTHOE U
okucauTenbHoe GochopunrpoBanne). tanbl yHUPUITUPOBAHUS
SHEPI'UH MUILIEBBIX BEUIECTB U 00pa30BaHMs CyOCTpaTOB
OMOJIOTMYECKOTO OKUCIICHHS. MUTOXOHIPUHU: OCOOCHHOCTH
XMMHUYECKOT'O COCTaBa, CTPOCHUS, JIOKATU3aINH (PEepMEHTOB
(mapkepubie hepMeHTHI). MeTabonrmiecKkue 1 TOMEOCTaTHICCKHE
(GYHKIIUU MUTOXOHIPUHN, TPUYUHBI U TIOCIEICTBUS UX
noBpexaennit. [ukn Kpebea - oOuuii (yHHBEpCAIbHBIN) dTAI
YTHIU3AI1H OETKOB, )KUPOB U YIIIEBOJOB U 00pa3oBaHuUs
CyOCTpaTOB TKAHEBOTO JIbIXaHUS: CXEMa, PeaKIH, (HepMEeHTHI,
KO(epMEHTHI, SHEPreTUYeCcKHid OaaHc olHOro 00opoTa.
Perynsropusie peakiuu. KodepmeHTs! kiracca
okcuaopeaykrazsutaMunsl PP, By, munoeBast Kuciiora: CTpOeHHE,
MPUPOIHBIE UCTOYHUKH, METabOIMUECKHe HapyIeHHsI IPU
HE/I0CTaTOYHOCTH, KITMHUYECKHUE MPOsBICHUS. MeTaboInThl 1
kodepmenTsl 1ukiia Kpebca - mekapcTBeHHBIE MpenapaThl B
CTOMATOJIOTHH.

JE 6MuTtoxonapuaibHas
OTL MukpocomanbHoe, U
CBOOOHO-PATUKATILHOE

OHOJIOTUYECKOE OKUCIICHUE
OIIK 8

OkcuasHblil MyTh UCIIOIB30BAHUS KUCIOPOA B KIIETKE -
MUTOXOHApHAbHOCOKHCTUTENbHOEhochopurpoBanue. CoctaB
JBIXaTEIbHbBIX KOMIUIEKCOB PEOKC-LENH, JJOKAIU3aus U
¢byHKIMU. BennuuHbl pe1oKC-TOTEHIINATOB MTEPEHOCYHKOB
3JEKTPOHOB. MEXaHU3M COINPSKEHUS OKUCIECHUS U
dochopumupoBanus. Korpdunuent P/0. XemuocmoTnaeckast
Teopust Mutuenna. [lprxaTeabHbl KOHTPOJb - OCHOBHOM
MexaHu3M perymsaunu pynkuuit OTL. Mexann3Mel pa3o0ieHus
okucaeHus U GochHopmIMpPOBaHUS, POJIb SHIOTEHHBIX U
9K30TE€HHBIX pa3olmmuTeneil. «K MUTOXOHIpHUATbHbIE

sab». IIpeactaBuTh cxembl peakiuii ¢ ucnosibzoBanueM BIOVIA
Draw, JChemPaint, ACD/ChemSketch

HE 7MukpocoMalibHOE, 1
CBOOOTHO-PATKAIEHOE
OMOJIOTHYECKOE OKMCIICHHE

MukpocoMalbHOE OKHCJICHHE, IIelb IepeHoca SJICKTPOHOB,
nokanusanus.. Peakmuu oOpa3oBaHus akTUBHBIX Qopm O
3HaYeHUE B (DM3HMOJIOTHM W TATOJOTHHM KIETKH. MeXaHW3MbI
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AHTI/IOKCI/II[aHTHaH cucremMa

3allIUThI B OPraHu3Me
4yenoBeKa (KpOoBb,

citona.tkanm), OIIK 8.

(dbepMeHTaTUBHOW W  HE(PEPMEHTATHBHON  aHTHMOKCHIAHTHOU
3alIuThHI. HpOOKCI/II[aHTBI U aHTUOKCHUIAHTHI.

ButamunslE, A, C, HICTOYHHUKH, CTPOCHUE, MEXAHU3M JCHCTBUS,
MeTa0OTNIecKre HapyILICHUS IpH HEIOCTAaTOYHOCTH,
KJIIMHUYECKHE MPOSIBICHUS.

XapakTepHucTrKa MpoueccoB OMOIOTHYECKOTO OKUCICHUS B
MSITKUX TKaHsAX nmojiocty pra. Cucrema MCO B CIIOHHBIX KeJe3ax
" CJIIM3BUCTBIX TKAHAX IMOJIOCTHU pTa, 6I/IOJIOFI/I‘-I€CKa$I POJIb.
Cocrosiaue cucrem AO3 u AII3 B mosiocTu pra: onpeaeacHue
aKTUBHOCTH ()ePMEHTOB, META0OIUTOB NEPEKHUCHOTO OKHCICHHS B

COCTaBEC CJIFOHBI, JHArHOCTHYCCKOC 3HAUYCHUC

JucnurmuHapHbIiA MOAYJIh 2 DHEPreTHUYECKUE U TNTACTUYECKHE ITyTH OOMEHa YTJIEBOIOB B

OpTraHru3Me UCJIOBCKA

JE 8. ITumesnie
YTIIEBOIbI, HOPMBI
YTJIEBOJIOB B
MATAHUH,
IlepeBapuBanue
(moJtocTh pra,
)K.K.T.), BCACBIBAHUE;
Buner n
OMOXHMHYCCKHE
byHKIMN
TPaAHCIIOPTEPOB,
T'JIFOT. AxtuBanusg

Tema. buoxumus NUILIEBBIX YIIEBOJOB U OpraHU3Ma YeJIOBeKa Y TJIE€BOJIbI
MUIIA JKUBOTHOTO U PACTUTEIBHOTO TPOUCXOXKICHUS: KIacCUPUKALUS,
cTpoeHne, (U3UKO-XUMHYECKHUE CBOMCTBA, OWOJOTHYECKHE (YHKIIUH.
Hopmbl ¥ IpUHIUIBI HOPMUPOBAHHS CYTOUHOW MHILIEBOW MOTPEOHOCTH.
MexaHnu3mbl nepeBapuBaHusi, (PEPMEHTHI, YUYACTBYIOIIUX B MOJOCTHOM U
NPUCTEHOYHOM TMHILEBAPEHUU. MeXaHU3Mbl BCAChIBaHUS YIJIEBOJIOB
(muddy3us, oONerdyeHHBI W aKTUBHBIA TPAHCIIOPT) B KHIIEYHUKE U
nonmoctu pra. Bumer [JIKOT, o6OpasoBanue QochopHbix 3PupoB
MoHOcaaxapoB. OOMeH rajiakTto3bl B HOpMe. buoxummueckue OCHOBBI
pa3BUTHS ~ HACIEACTBEHHOM W MPUOOPETEHHOW  TaJlaKTO3EMHMU:
MeTabonuyeckue  HapylieHus, OHOXMMHUYECKHME U  KIMHUYECKHE
nposieneHusi. Cuaapom MaiapabcopOruu [lyTu nmpeBpaiieHus yriieBojoB B

MOHOCaxXapoB B KJIETKaX OpraHu3Ma ¢  KIIO4YeBas  poiib  TIOK030-0-ocdara.
kierke. OIIK 8 Hopmornukemus.
bruoxummnueckne MexaHU3MbI IATOJIOTUYECKOTO JEHCTBUSA
JIETKOYCBOSIEMBIX MOHOCAXapoB B MTOJIOCTH PTa Ha AMajb 3y00B). Tumsl
(epMEHTATUBHBIX OMOXUMHMUYECKUX PEAKLUI B OPraHU3Me YeJIOBEKa,
IIPEJICTaBUTh CXEMBI peakluii ¢ ucnonb3zoBanueM BIOVIA Draw,
JChemPaint, ACD/ChemSketch.
JE9.Knerounsiit Tema. DHepreTuueckue  IacTUYecKrue MyTH 0OMeHa TIIIOKO3bI B
YPOBEHb KJIeTKe.. AHa9pOOHBIH INIMKOJIN3: IOHATHUE, HTAIIbI, TIOCIEJOBATEIbHOCTh
meTabosm3mMa peaxiuii, HOMEHKIaTypa GepMEHTOB, PETYJISIHS, SHEPreTUIECKUN
yIJIEBOOB B 6ananc. HeoOpaTtumslie U perysisTOpHbIE PEaKIMK IIIUKOIN3a. MexaHu3M
HEPreTUYECKOM U NepeKIIIoUeHus Ha adpoOHBIN MyTh 0OMeHa, 3¢ dekt [acrepa.
IUIACTUYECKUX OHepreTUyeckuil 6amaHc a3poOHOr0 OKUCIEHHUSI MOHOCAXapUIOB.

obmenax. OIIK 8

[TenTo3odocharHblii myTh KaTabONMM3Ma TTFOKO3bI: OKHCIUTEIBHBIN 1
HEOKHCIIUTEIBHBIN ATAIlbl, XapaKTePUCTUKA (DEPMEHTOB, PETYIISIIHS.
B3anmocBs3b neHT030(OCHaTHOTO MYTH € TIAUKOIU30M, OMOTOTHUECKUE
bynkmrn, 3Ha4eHne neHTo30hochaTHOro MyTH A1 GYHKIIMOHUPOBAHUS
CITFOHHBIX JKeJIe3 ¥ MITKHUX TKaHel mojoctu pra.. [IpencraButh cxembl
peakiuii ¢ ucnonb3oBanueM BIOVIA Draw, JChemPaint,
ACD/ChemSketch.

HE10 . Perynsuus
YTJIEBOTHOTO
obomena. OIIK-8

. Tema. YpoBHU peryJdiuu yriiBoAHOro romeocrtas3a.lleHTpaibHbIi,
MEKOpPTaHHBIN, KJIETOUHBINH YpOBHU. TKaHeBbIe U MeTabOINYeCKHe

3¢ exTsl AeiicTBHSI TOPMOHOB: TIIOKAroH, aJipeHalluH, KOPTU30J1,
UMHCYNHH. ['unep- v runoraukeMus: TpUYUHbl BOSHUKHOBEHUS,
MEXaHU3MbI CPOYHOM U TONTOCPOYHOM KoMmrieHcaruu.. OOMEeH TJIMKOreHa
— CHHTE3 M pacmaj — IIMKOTeHONMu3.. AHa0O0JIM3M YTIIEBOJIOB -
[JIIOKOHEOT€HEe3, TKAaHEBbIe 0COOCHHOCTH, CXeMa, OHOJIoruvecKast poJib.
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VYTreBoibl B SHEPTETHUECKOM OOMEHE B TKaHAX MOJI0CcTH pTa, [1D-myTh,
aKTUBHOCTH [ 11-6-¢-neunporenassl.lIpeacTaBUTh CXEMbI peaKImii ¢
ncnons3oBanueM BIOVIA Draw, JChemPaint, ACD/ChemSketch

JE 11. ITatonorus
YILJIEBOAHOIO
oOMeHa.,BJIMSHME Ha
COCTOSTHUE

I'Cb..OIIK 8

Tema  buoxumudeckue  HapylmieHHsT MeTabOIM3Ma TPH CaxapHOM
muabere. Muacynuroszasucumbiit (U3C/, 1 Tum) wHCYIMHOHE3aBUCUMBII
(MH3CA, 11 Tim): OnoxumMudeckas TMarHoCTUKa, OCHOBHBIC KIIMHUYECKHE
MPOSIBIICHUS, IPUYMHBI BOSHHUKHOBEHHMsI, META0OIMUECKUE HApPYIICHUS.
CxolcTBO M OTJIMYME B OTKIOHEHHWH OMOXMMHYECKHX IOKa3aTeseH.
I'rox030TONEpaHTHBIN TECT, METOAMKA IIPOBEACHUS. [ TMKO3WIMpOBaHUE
OeTKOB — OJHAa W3 TMPUYUH Pa3BUTUS XPOHMYECKHX OCIOKHEHUHN
caxapHOro Jauabera U CBSI3aHHBIX C HUMH METaOONMYECKUX W
KJIMHUYECKUX mociencTBuil. KimHudeckoe 3HaueHHe OmpeAeseHHs
YPOBHS TJIMKO3WIUPOBAHHOTO TeMOTIIOONHA 1 OeKOB KpoBH). [IpudnHbI
Y MEXaHU3MbI Pa3BUTHS KETOHEMUH, KETOHYpUH U aruao3a npu U3C/.
Broxumudeckast TMarHOCTHKa HApYIICHUN yTIeBOJHOTO OOMEHA
CopepxaHue IIIIOKO3bI B CIIOHE, THarHOCTUYECKOE 3HAUYCHUE
OTIpesieNIeHUs TIPU CaXxapHOM uadeTe U B MpOopUITaKTHKE Kapueca.
buoxummaeckue dakropsl mpu CJ] B UBMEHEHUUTEMATOCATUBAPHOTO
Oapbepa U COCTOSIHUS IIOJIOCTH PTa

JucturnmuHapHbIiA MOAYJIb 3 DHEPreTHYECKUE U INTACTUYECKUE ITyTH OOMEHa JINTTH/IOB B

OpTraHru3Me YCJIOBCKA

JE 12. ITumepbie
JIMITAAB], JTATHIBI
opraHusma
yenoBeka. brnoxummy
€CKHE MPOECCh
YCBOCHMS JIUITUJIOB.

OIIK 8

Baxneiimme naunuabl KMBOTHOTO M PACTHUTEIBHOTO TMPOMCXOXKICHHUS:
KIaccu(UKalus, CTPOEHUE, CBOWCTBA, OWonoruueckas posb. OOrIme
CBEJICHUS O CTPOSHUU MeMOpaH.

[TpuHIMIIBEI HOPMUPOBAHUS CYTOYHOHN MOTPEOHOCTH JHUITHIOB.
MexaHu3Mbl 1 (hepMEHTHI IIEpPEBapUBAHUS JIMITHIAOB B JKEITyTI0YHO-
KHIIIEYHOM TpakTe. JInHrBanpHas muna3a. MexaHu3Mbl SMYJIbIIPOBAHUS
JUTIUIOB, POJIb TTOBEPXHOCTHO-aKTHBHBIX BeIecTB. JKemdb: cocTas,
GYHKIIUHM, MEXaHU3M y4YacTHs B MMHUIEBAPCHUH. 3HAYCHUE CUCTEMBI
MHKPOCOMAIHBHOTO OKUCJICHHS B TEATOLUTAX B CHHTE3€ JKeTIHBIX
KHUCTIOT. DHTEpOrenaTnyeckas UpKyJsius BecacsiBaHHe MIPOTYyKTOB
nepeBapuBaHUs B KUIIIEYHUKE, PECUHTE3 B dHTepouuTe.. Ctearopes:
NPUYUHBL, TTocTeAcTBrsI. CHHTE3 B SHTEPOLUTEXUIOMUKPOHOB (XM) 1
JITIBII, poss JITIBIT B oomeneJIII..ITpeacTaBuTh cXemMbl peakiuii 1
nporeccoB ¢ ucnonszoBanueM BIOVIA Draw, JChemPaint,
ACD/ChemSketch

I 13.Perynsauus
JIMIIMIHOTO OOMEHa.
MeTtabonaeckue
0COOEHHOCTH Oypoit
u 0eoit )KupoBoii
tkaau OIIK 8.

Tema Hampasnenust nunuanoro ooMena. Jlunonus, numnorexes,
["opMmoHanbHast perymisius JUIUAHOro 0OMeHa, 3aBUCUMOCTb OT YPOBHS
TIFOKO3bI B KpOBU. MeTabonnieckre 0COOEHHOCTH aAUITOIUTOB Oenoi 1
Oypoii xxupoBoit Tkanu. ['opmoH nentuH. Tepmorenes ¢ yqactuem Oypoid
XKHUPOBOH TKaHu. JIunmonuz-meradonu3m TT nunonpoTenHbIX Hpakuuii B
0eoil JKUPOBOM TKaHU: peaKlIUU, MEXaHU3MbI PETYJISIUHU (YPOBEHb
TIFOKO3bI, TOPMOHBI ), 3HAYCHHE B MOJICP)KaHUN MaccocTaTa. AIpOOHBIN
MyTh OKUCJICHUS TJIMLIEpUHA B TKaHsIX. MeXaHu3MBbI 3 - OKUCTIECHUS
BBICIHIMX KUPHBIX KUCIOT, 3TAbl, PEaKIUU, PETYJIALNS, SHEPTEeTUUECKHUI
6ananc. CuHTE3 KETOHOBBIX TEJ B IEYEHH: CXEMa, PETYIISILINS, PEeaKuu
oOMeHa, Ouosiornueckas poib. KeToneMus, KeTOHypuUs, TPUYUHBI U
MEXaHU3MbI Pa3BUTHS, IOCIEACTBUS IPU T'OJIOJAHUU... THIIBI
(epMEHTAaTUBHBIX OMOXUMHYECKHUX PEaKIMii B OpraHN3Me YeJI0BeKa,
IIpencraBuTh cxeMbl peakuuii ¢ ucnoyibzopanueM BIOVIA Draw,
JChemPaint, ACD/ChemSketch

J14 Jlunorenes u

Tema Jlunorenes, Harpasnenus..'opmonanbHas perymnsauus. OoMeH
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naToXuMusi oOMeHa
JIUTTHA]IOB
(xomecTepuH,
JMIONPOTENHBI),
aTepOCKIIEPO3,
[TOJI. OIIK 8.

XOJIECTEpUHA B OpraHu3Me uesioBeka: Peakiuu cuaTesa 10 MeBaJloOHOBOM
KHUCTIOTHI M JJaJiee cXeMa 710 00pa30BaHUs XOJIECTEPUHA, BIUSHIE
(hakTOpOB Ha aKTUBHOCTH (pepMeHTa OeTa-TUIPOKCH, OeTa-
MeTmryTapuinKoA-peaykrassl.. ['unepxonectepuHeMust, IPUIHHBI,
nocienctus. Cunares u oomen JII1: mumonpoTenHbl 04eHh HU3KOU
(JITTOHIT), nunonipotenasl HU3KOM iotHOCTH (JITTHIT), nunonpoTrenHst
BbIcOokO# TutoTHOCTH (JITIBII): cocraB, crpoenue, knaccudukarus (mo
TUIOTHOCTH, 3NIEKTPOPOPETHUECKOI MOBUKHOCTH, 110 allONMPOTEHHAM ),
MECTO CUHTe3a, PYHKIIMH, JUarHocTuyeckoe 3HaueHnue. [laronorus
JUMHUIHOTO OOMeHa. ATepOCKIIepo3: OMOXUMUYECKUE TIPUINHBI U
(dakTopbl puCKa, CTaIMK U MEXaHU3MBI pa3BUTHsL.. JlTabopaTopHas
JTUATHOCTHKA JIMITMHOTO OOMEHA U pUCKa Pa3BUTHUS aTEPOCKIIEpO3a:
WHJIEKC aTepOTEHHOCTH, 001ie JIUH b, cooTHomenue JIIT-dpakmmit
[IpencraButh cxeMbl peakuuii ¢ ucnoabzoBanueM BIOVIA Draw,
JChemPaint, ACD/ChemSketch

JucnurmuHapHbiid MOAYIb 4: DHEPreTUUYECKUE U INTACTUYECKUE ITyTH 0OMeHa OETTKOB 1
AMUHOKHCIIOT B OpraHU3Me YeJIOBeKa

HE15. A3oTucterii
OayaHC opraHu3Ma,
HOpPMBI OellKa B
MUTaHUH,
OMOXMMHYCCKUE
MIPOIIECCHI
niepeBapuBanu.. OITK-
8

Ponp Oenmka B TMUTaHWUM: COCTaB M KIacCH(UKAIMS IUIIEBLIX OEJIKOB,
COCpKAaHUE 3aMEHMMBIX M HE3aMEHUMBIX aMHUHOKHUCIOT. [IpuHIUIbI
HOPMHPOBaHUs Oelika B MUTaHUHM. A30TUCTBIN OaaHc OpraHu3Ma 4eoBeKa.
IlepeBapuBanne OenkoB B JKKT. Perymsamus cexperuu THIECBAPUTEIHHBIX
COKOB M HMX KOMIIOHEHTOB.ITOPMOHBI TaCTPHUH, CEKPETHUH, XOJICLIUCTOKHHUH.
Mexanu3Mm 00pa3oBaHUST W CEKPEIMH COJNSSHOM KHUCJIOTBI B JKEIYIKE
(ammmoreHe3) W THAPOKApOOHATOB B KHUIIECYHHMKE, (DEPMEHT KapOoaHruapasa.
DepMEHTHI )KEITyTOYHOTO U TAaHKPEATHIECKOTO COKA.

[IpeBpamienre OENKOB W aMHHOKHCIOT B HIDKHUX OTHENaxX KHUIICYHUKA
(«ruueHue» OenkoB B KulieuyHuke). Ponb Y ID-TIi0KypOHOBOH KHCIOTHI U
OADPC B mporeccax  00e3BpeKUBAHMS W BBIBEJACHHS  KOHEYHBIX
MATOJIOTMYECKHUX MPOTYKTOB.

Hapymenne nepeBapuBaHus OEIKOB U BCAChIBAHUS aMHHOKHUCIIOT. BcackiBaHne
aMUHOKHCIIOT B TIOJIOCTH pTa, MEXaHU3Mbl TpaHcHopTa (riauuuH). Tumbt
(epMEHTATUBHBIX OMOXMMHYECKMX pEakIMii B OpraHu3Me 4eJOoBeKa,

MIPEJICTAaBUTh CXeMBI peakiuii ¢ ucnonbzoBanrem BIOVIA Draw, JChemPaint,
ACD/ChemSketch.

JE16.ITyt oOMeHa
aMUHOKHCIIOT B
TKaHSX,
00e3BpeKMBaHNC
aMMHaKa, [IAKI
moueBuHbL. OITK-8

MexaHnU3MBl TPAHCIIOPTa AMHHOKHCIOT depe3 MeMOpanbl. OOmIue peaximu
oOMeHa aMHUHOKHCIIOT: peaklIuu IeKapOOKCHIMPOBAHUS, IE3aMHUHHPOBAHHA:
HENPSMOTO (TpPaHCAMHHUPOBAHUS) M MPSAMOTO (OKUCIUTENBHOTO) DepMEeHTHI
AJIT, ACT. Pons BuTamuna Bg, cTpoeHME, MPUPOIHBIC HCTOYHUKH, AaKTUBAIIAS B
TKaHAX. Peakmmn  1ekapOOKCUIMPOBAHHWS ~ aMHUHOKHCIOT:  OOpa3oBaHWe
OMOTeHHBIX aMHHOB (TUCTaMWHA, THPAaMHHA, TPUNTAMHUHA, CEPOTOHWHA, Y-
aMUHOMACIISIHONH KHCHOThI).. CHHTE3 THCTaMHHA B TYYHBIX KIJIETKaX, POJb
TUCTAMHHA B Pa3BUTUM aJUNIEPTUYECKUX peakiuil u BocmaneHus. llytu
WCIONB30BaHMs  0€3a30THCTOTO OCTaTKa aMHUHOKHCIOT: TJIOKOHEOTeHE3,
ketorenes, [[TK

. MexaHn3Mbl TOKCHYHOCTH aMMHUaKa, METa00IMYECKUE U KIIMHUICCKUC
nocneactBus. [lyTu 00e3BpeknBaHus aMMHaKa: 00pa30BaHUE INTyTAMUHA,
acmaparmHa, MOYE€BHHBI - TKAHEBBIE OCOOCHHOCTH. Peakiiy OpHUTHHOBOTO
rukia. CBsI3b OPHUTHHOBOTO ITUKJIA ¢ 0OMEHOM aMHUHOKHCIIOT U
sHepreTrdecKkuM oomMeHoM. CojepxaHrie MOUYEBHUHBI B KPOBH U CITIOHE.
Junarsoctryeckoe 3HaUYCHUE.. Y peas3a CIIOHbL.. buoxuMuaeckoe 000CHOBaHUE
IMPUMCHECHUA MOYCBHUHBI B COCTaBC HpO(i)I/IHaKTI/I‘IeCKI/IX 1 JIEYeOHBIX
CTOMATOJIOTUYECKHUX CPEACTB. THITBI JepMEHTATUBHBIX OHOXUMUYECKIX
peakuuii B OpraHu3Me 4eoBeKa, MPeCTaBUTh CXEMBI PEaKIInH C
ncnoas3oBanreM BIOVIA Draw, JChemPaint, ACD/ChemSketch.

OIIK-8

Tema.OOMeH 3aMEHMMBIX M HE3aMEHHMBIX aMHHOKHCIOT OOmias cxema
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JE17.YactHble myTH
oOMeHa aMHUHOKHCJIOT.
[TaTomorust 6eIKOBOroO
oomena OIIK-8

CHHTC3a 3aMCHHMBIX aMHHOKHCIOT H3 FJ'I—6—(1). YacTHEIe mMyTn oOMeHa

3aMCHUMBIX AaMHWHOKHCIIOT: CE€puHA, TIJUIKMHA, IUCTEHWHA, Ty, acil. H
HEe3aMEHMMON — MeTHoHMHA. CBsS3b OOMEHOB METHOHUHA U OUCTCHHA.
O6pa3OBaHI/I€ S—a,Z[CHO3I/IJ'IMeTI/IOHI/IHa, y4dacTtue B peaknuusax

TpancMmeTunupoBanua. Ponp TI'®OK, Buramumna B, MeTHOHMHAa B 3THX
mpoIieccax, uX HapylieHue (Meraao0acTHIecKas aHeMHsI).

Ob6pasoBanue cynbdar-uona, ero yruwimsanusi (PADC). 3nauenne PADC B
OHONIOTMYeCKOMCYITb(aTHPOBAHHIH.

['myTamMuH - TOHOP aMUHOTPYTIITEI IPH CHHTE3€ PAa COEAMHEHUH. .
OeHnnananuH: cxeMa oOMeHa, peakluu o0pa30BaHUsl TUPO3WHA, O0IIHE MyTH
oOMeHa (QeHWIaNaHWHA W THPO3WHA: KaTeXoJaMUHOBEIM (cuHTe3 JJODA,
JO®amuHa, HOpaapeHATWHA, aApEeHAINHA, MCTIAHUHOBBIN)

[TaTonorust obMeHa QpeHnIaTaHNHA U THPO3WHA: (PEHUIKETOHYPHS, aTbOMHU3M,
ankanToHypus. TpuntodaH: cxema OCHOBHBIX ITyTed oOMeHa. buocuHTes
CEepPOTOHMHA, OMOJIOrMYecKoe 3HaueHue. CxemMa KUHYPEHHHOBOTO ITyTH, M €ro
pob B oOpazoBanuum HAJI w CcHWKEHHH TOTPEOHOCTH B BUTaAMUHE
PP.CuMnToMbl B MOJNOCTH pPTa HEAOCTATOYHOCTH BHUTAaMHHOB Bs , B 1o ,
(hoyeBOi KUCIIOTHI.

OIIK-8 JIE-18 O0Men
A30THCTHIX OCHOBaHUI
(camocTosTEIEHOE
M3YICHUE)

TkaneBoit o6MeH HyKiIeoTHmoB: C(Cxema o0pa3oBaHUS IIYPHHOBOTO H

MUPUMUIMHOBOTO IIMKIIOB M3 aMHHOKHCIOT. Peakimu pacmaga mypHHOBBIX
HYKJICOTHIIOB IO MOYEBOW KHCIOThL. Hapymenue oOMeHa ITypHHOBBIX
HYKJICOTHIIOB:  THIIEPYPUKEMHUsI, TOJarpa, MoOUYeKaMeHHass Oole3Hb —
B3aMMOCBSI3b C METa0OJIUIECKHM CHHIPOMOM.
MoueBass KMCJIOTa W €€ COJNM B Pa3BUTHU CIIOHHO-KAMEHHOW OOJIe3HH,
HApYIICHUHU MOJIBUYKHOCTH BUCOYHO — HUIKHEUEITIOCTHOTO CycTaBa. AJUTAaHTOWH
(koHEUHBIE MeTabONHMT MOYEBOW KHCJIOTHI y JKUBOTHBIX) - OHOAKTHBHOE
COCIIMHCHNE, AHTUOKCHUIAHT, NPUMEHCHHE B COCTaBe MNPO(YHUIAKTHISCKUX
CTOMATOJIOTUYECKUX CPENCTB. TUNBl  (DEPMEHTATUBHBIX OUOXUMHYECKUX
peakuuii B OpraHu3Me 4YeJloBeKa, TNPEIACTaBHTh CXEMBl peakIuii ¢
ucnons3oBanneM BIOVIA Draw, JChemPaint, ACD/ChemSketch.

JMcuuIMHapHbIA MOAYb. 5. MeXaHUu3MBbl alalTallii U PeryJIsiuy MeTaO0TNYeCKUX

IPOILIECCOB

OIIK-8 JIE19 Omnpenenenye NOHATHS — TOPMOHBI, KJaccu(ukanus (o MECTy CHHTE3a,
Knaccudukanus, XUMUYECKOU pupoe, GYHKIHSIM U CITOCO0aM peryIsiuu (HIOKPHHHAS,
OMOXUMHYECKUE napakpHHHasi, ayTOKpuHHas1). Crienupuieckrue CBOHCTBA TOPMOHOB.
byHKIMH, B3anmocBsI3b perynsiTOpHBIX CUCTEM OpraHH3Ma: HEPBHOM,

0COOCHHOCTH TOPMOHAJIbHOM, UMMYHHOU. MlepapXusi TOpMOHAIbHOM pEeryJIsiLiiU, TKaHU-
oOmeHa u muieHu. Konnenuuu npsiMoi, oOpaTHOM CBSI3U. DTarbl METa00IM3Ma
PEYIATOPHBIX TOPMOHOB: OMOCHHTE3 M aKTUBAIHs, XPAaHEHUE U CEKPELsl, TPAHCIIOPT I10

(GyHKIHIA TOPMOHOB
OIIK-8

KPOBOTOKY, peIeNIHs U MEXaHU3MbI JCHCTBUSI, MHAKTUBALIUA U yJalIeHNE
U3 opraHu3Ma. Bupl penenTopoB rOpMOHOB U JIOKATU3AIIHS
(MOBEepXHOCTHBIE, cCONpsKeHHBIC ¢ G-0eKaMu, KaHaJIbHBIE, SIICPHBIC),
BIIMSTHUE COJICP KaHUSI TOPMOHOB Ha KOJIMYECTBO pelienTopoB. Pernenius u
MEXaHU3MBI JEHCTBUS CTEPOMIHBIX (THAPO(POOHBIX) U BOAOPACTBOPUMBIX
CUTHAITBHBIX MOJIEKYJI (IENTHIHBIX TOPMOHOB, (JaKTOPOB POCTA,
UTOKUHOB U Jp.). BHyTpHKII€eTOUHbIE MOCPETHUKU JEHCTBUS TOPMOHOB:
nukinueckue Hykineoruasl, UTO, AT, Ca®" GYHKITUH.

JE20. O0mmit
aJganTaluOHHbBIN
CHUH/IPOM:
0COOEHHOCTHU
OMOXUMHYIECKUX
nporeccoB.OIIK-8

O6mmit agantaruonasii curapom (teopus [.Cenne). Posb TopMoHOB B
peam3anu  agallTUBHBIX IHPOLHCCCOB B  OPraHU3MC. TI'unoramamo-
runou3apHO-HAAMOYCYHHKOBass  och.  CHUMIaTo-aJipeHaigoBas  OCh.
l'unoranamo-runoduzapHo-TUpeouiHasl OCh. ['OpMOHBI THIOTalamMyca
(MuOepuHBI, CTAaTHHBI), XUMHYECKas Tmpupona, (QyHkuu. TporHbe
TOPMOHBI TUIIO(H3a; KIaCCH(PHUKAIM, XUMUYECKas MPUPOJa, 3HAUCHNUE B
perymsuun  GyHkmuii - nepudepmnueckux  xkenes.  CTI,  JITT:,
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MeTtabonnueckne U puzuosornueckue 3¢dextel. TupeonHbIE TOPMOHBI:
CTpoeHHe, OOMEH B IICUEHH, METa0OJIMUecKue U (PU3UOJOTHUECKUE
a¢pdextei. Metabonusm #oma B opraHuzMe. [OpMOHBI  KOPBI
HA/IMTOYEYHUKOB -TTIIOKOKOPTHKOCTEPOU Il U MUHEPATOKOPTUKOCTEPOUIBI
KopTu3oH, KOPTUKOCTEPOH - CTPOCHUE, BIHSIHAE HAa OOMEH BEIECTB.,
\I3MeHeHHe COCTOSIHUS IMOJIOCTH PTa, YPOBHS CAJUBAIMU O] BIUSHUEM
TOPMOHOB (aIp€HATIH, KOPTH30J1, THPEOUIHBIE TOPMOHBI. POJb CITFOHHBIX
xKene3 B MeTaOoIu3Me THPEOUITHBIX TOPMOHOB M Hoja. DHAOKPUHHAS
GyHKIMS CIIOHHBIX JKelie3 (MHCYJIMHOMOIOOHBIN, TIIFOKArOHOMOA00HBIN
(axTopsl, PaKTOPHI pocTa HEPBOB, MUTEIUZALUHN U AP )

JucuumimHapHbIi MoAysIb 6.buoxumus TkaHell 1 OpraHoB OpraHu3Ma 4eaoBeKa

JIE21

.buoxumus kposu:
miasma. OIIK-8

Buoxumus kpoBu.I' 1aBHbIe GYHKINN KPOBH - )KUIAKOW TKAHU OpraHU3Ma!
JbIXaTellbHas, TPAHCTIOPTHAs, BBIACIUTENbHAS, PEryIsITOpHAsL, 3aIlIUTHAS,
UHTerpatuBHas, PU3NKO-XUMUYECKHE CBOUCTBA KAaK KOJUIOMAHOU
CHUCTEMBI; KOHCTAHThI KPOBH: 00BEM, TNIOTHOCTH, BA3KOCTH, COD,
reMaToKpuT, pH, KIMHHUKO-AMAarHOCTUYECKOE 3HAUEHUE ONIPEAETICHUS.
[TonsTust: mia3ma, ChIBOPOTKA, POPMEHHBIE 3JIEMEHTHI, KOJTMYECTBEHHbBIE
XapaKTePUCTHKH, METOBI MOTy4YeHUsI. XUMUYECKUH COCTAB IIa3MBbl:
BBICOKOMOJIEKYJISIPHBIE U HU3KOMOJIEKYJIIPHbIE OpraHUYECKUe
COCIMHEHUS, SJICKTPOIUTHI. benku mna3Mel KpoBU: Kiaccupukanus,
MeToIbl pa3aenenus. [Ina3smenHbie 6eK1 KPOBU B CMEILIAHHOM CITIOHE.
Mertopn snekrpodopesa, TMarHOCTUYECKOE 3HAUCHHE B ONPEIeIIeHUN
0enkoB KpoBH. J[MCIIpOTENHEMUH — TUIIO-, TUIIEP-, TapalpOTEeNHEMUH,
NOHATHE, TPUYMHBI BOSHUKHOBEHHUS, METO/IbI OOHAPYKEHUS,
nocneacTBusl. DepMEHTHI M1a3Mbl KPOBHU: KJIacCU(PUKALIUA 1O
IPOMCXOXKACHUIO, PYHKLUH, KIMHUKO-IUarHOCTHYECKOE 3HAUCHHE.
Anb0yMUHBI CBIBOPOTKH KPOBHU: MECTO OMOCHHTE3a, 0COOCHHOCTH
AMHHOKHUCIIOTHOTO COCTaBa, CTPYKTYPHhI, GU3NKO-XMMHYECKIX CBOUCTB,
bynkumid. ['moOGynunel: knaccudukanus. OTaenpHbIC TPEACTABUTETN
0enKoB a- U 3- Gppakuuii: MecTo OMOCHHTE3a, 0OCOOEHHOCTH CTPYKTYD,
(bU3UKO-XMMHUYECKUX CBOMCTB, QYHKIUI, TUarHOCTHYECKOE 3HAUCHHUE.
benku octpoii Ga3zpl BOCHANICHHS: OL-aHTUTPHIICHH, [32-MaKpOTJIO0YJINH,
rantoriobuH, C-peakTUBHBIN O€JOK, Onpe/esieHIe B KPOBU U CIIIOHE,
JTUArHOCTHYECKOe 3HaueHne. KIMHIKO-TuarHocTHUecKoe 3HaueHNe
UCCIICIOBaHMS COJIEPYKaHMsI KOMIIOHEHTOB — MOYEBHHBI, aMMHaKa,
aAMUHOKHCIIOT, KpeaTuHa, KpeaTUHUHA, MOYEBOM KUCIOTHI, ’KUBOTHOTO
WH/IMKaHa U JIp, B KPOBH U CIItOHE. be3a3oTHcThie opranndeckue
COEIMHEHUS CHIBOPOTKU KPOBH (TJIIOK03a, JTAKTaT, MUPOBUHOTPATHAS
KHCJI0TA): KIIMHUKO-IUTHOCTUYECKOE 3HAUEHHE ONIPEIETICHUS] COAEPKAHUS
OTJIEIbHBIX COETMHEHUH, CBSI3b C COJEPKaHUEM B KPOBH,
JMarHOCTUYECKOE 3HAUEHUE ONPEeNIeHUsI. XMMUUECKUI COCTAB CIIIOHBI
IPY SHJOTC€HHOM MHTOKCHUKAIIH.

JE 22 buoxumus
KpPOBU KJIETKU KPOBU
OIIK-8

Knerku kpoBu. OCOOEHHOCTH 3peJIOr0  APUTPOIUTA (CTPYKTYpa,
XUMHUYECKHA COCTaB MEMOpaHbl M LUTO30Jis, GyHKIHH). OcoOeHHOCTH
MeTabor3ma: SHEPTEeTUYCCKUI u YTJIEBOTHBIN oOMeH
(menTo3o¢ocharueii myTh U 2,3 - audocdormunepornossiii (ADPI) myHT
rmkonmm3a). ['emornmoOuH: cTpoeHWe, (QYHKIIMHA, CHHTE3, pacmaj
reMoryioonHa B HopMe. KpuBasi HacChIlIeHUs TEMOTTIO0MHA KUCIOPOIOM.

MexaHu3MBbI TpaHCIIOPTa KHCIIOPO/Ia, YTIEKUCIIOTO rasa,
alyiocTepuyueckasl peryisnus. buocHHTe3 Tema, peryismus. Bumbl
TeMOTTIOOMHOB. [IpousBonHbIe reMOTJIO0NHA.

MertremorinoOuHpeyKTa3Has cucteMa. MexaHW3Mbl aHTHOKCHIAHTHOM
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3alIUThI B )PUTPOLUTE.
JlpencraButh cxembl peakuuii ¢ ucnoiabzoBaHueM BIOVIA Draw,
JChemPaint, ACD/ChemSketch.

JE23. buoxumus
MIOYCK M MOYH.
buoxummueckne
MEXaHU3MBI
dhopMUpOBaHHs
OMOJIOTMYECKUX

KUJKOCTEH (MoYa,
citona) OINK-8

.DyHKIIMM TIOYEK: BBIACIUTEIbHAS (IKCKPETOpHAas), pEeryJsTopHas
(9HIOKPHUHHAS, TOMEOCTAaTHYECKast), MeTabonmuecKasi, 00e3BpEKHBAIOIIAS
(meroxcukanuonHas). OcobeHHOCTH MeTaboaM3Ma B MOYKax (MO3TOBOE,
KOPKOBOE  BEILECTBO): HSHEPreTUYECKHUH, YIJIEBOAHBINA, JUIUIAHBIN,
OenKkoBBI 00MeHBI. bnoxuMmuueckrne 0COOEHHOCTH MO4YeoOpa3OBaHHS Ha
sranax (QuubTpanmu, peadbcopOuuu, cexpeunu. DU3NKO-XUMHUECKUE
CBOMCTBA M COCTaB MEPBUYHON MOYH, perysius odpazoBanus. Kiupenc:
noHsATue, BUAbl. OueHka (yHKIMOHAIBHOTO COCTOSHUS MmoueK. KiupeHc
[II0KO3bI, MOUYEBHHBI, HHYJIMHA, KPEATUHHHA.

Jlnype3 B HOpME U HapylleHus (ONUroypusi, anypus, noauypus). O6mue
CBOICTBa MOYM B HOPME M MPHU NATOJOTUU: 00BEM, MPO3PAYHOCTD, IBET,
IJIOTHOCTh, 3HadueHue pH. XwuMmuueckuil coctraB MOYM B HOpPME -
OpraHMYECKHE BEIIECTBAa M AJIEKTPOJIUTHI, NATOJOTMYECKHE KOMIIOHEHTHI
PEHAJIBHOTO M BHEPEHAIBHOTO MPOUCXOXKICHUS (O€I0OK, MOHOCaXapuIsl,
KETOHOBBIE TeJIa, KPOBb).

Perynsmuss mModeoOpa3oBaHWs M BOJHO-COJIEBOTO oOMeHa (OanmaHca)
AHTUINYPETUUECKUN (BAa30NPECCHH), NMPEACEPAHBIN HATPUIYpETUUECKUIN
dakrop (ITH®), PennH — aHTHOTEH3WH—AIBJIOCTEPOHOBAS CHCTEMaA
(PAAC) B monaep:xaHuu roMeocTa3a HaTpUs M Pa3BUTHU TUIEPTEH3UHU.
MexaHu3m AeWcTBUS allbJOCTEPOHA U AHTUIUYPETHUYECKOrO0 rOpMOHA Ha
MOJICKYJIIPHOM YPOBHE B MOYKE M Ha TKAaHU-MUIICHU. YUYacTHE MOYEK B
MEXaHHU3MaX PpEryJsiuu KUCIOTHO-OCHOBHOTO COCTOSIHUS OpraHu3ma
(peabcopOrtus ruapoKapOOHATa, alUAOTeHEe3 U aMMOHUOTeHe3). CXO0JICTBO
C MpolieccaMu B CIIOHHBIX kene3ax. [loHsTHe o MexaHu3Me AeHCTBUS
Ty PETHKOB.

buoxumuueckre npuurHbL 3 MOYEKaMEHHON O0JIE3HU U CHaTUTHAa3a.
CpaBHeHMe OHOXUMHYECKMX (YHKIMH TOYKHM W CIIOHHBIX KeJe3,
MEXaHU3MOB peadCoOpOITMU U CEKPEIIUH, BO3ICUCTBHS aJIbJIOCTEPOHA.

JE24 . buoxumus
neuenn OITK-8.

buoxumuueckne romeoctaTndeckue QyHKIMH [IE€YEHH B YTIIEBOIHOM,
JTUNHUIHOM, OenkoBoM obMeHax, moanep:xkanuu KOC, ropMoHanbHOM
PeryJsiuu, JeTOKCUKAINH, SKCKPELUU, MHTErpalluu MeTaboimu3ma.,
VYrneBoaHbI OOMEH U (PYHKLIMOHATIBHBIE TPOOBI U HATPY3KH
XapaKTEePHU3YIOIINE COCTOSTHUE OOMEHa yTJIEBOIOB (Harpy3ka (ppyKTo30M,
rajlakTo30H, TakTatoM), OOMEH TUNHUA0B (JIMTUAHBINA CIIEKTP KPOBH -
obmue munuasl, TT', @JI, 06m-XC, srepudurupoBannsiii. XC, XC-
JIIBII, XC-JIITHII, nnaekc ateporernocty, otHomenue JITTHIT/JITIBIT),
A30THCTBIN 00MeH (00mHii 070K U aTbOYMHUH KPOBH, dJIEKTpodopes
0EJIKOB IMJI1a3Mbl KPOBH, pacueT ajab0yMHH/TI00YINHOBOTO HHJIEKCA,
0OIIMIA ¥ OCTATOYHBIN a30T CHIBOPOTKH KPOBHU M €r0 KOMIIOHEHTOB, PoJIb
NIEUEHH B SKCKPEIMH KOHEYHBIX TPOAYKTOB 0OMEHa U KCEHOOMOTHKOB.
KcenoOuoTuku: onpeaeneHne MoHATHs, KiIacCupuKams, MeTadoIu3M
BOJIO- U )KUPOPACTBOPUMBIX BelIeCTB. [[OHSATHE «JIETAbHBIN CUHTE3» U
XUMHUYECKHH KaHIeporeHes. JleTokcukannoHHasi QyHKIHS TEYeHU U
CJIIOHHBIX JKene3. (HUTOXpoM P4so, peakuuu okucieHus -
TUAPOKCUIINPOBaHMs ) MeXaHu3Mbl KOHBIOTALUU: CYJb(aTHBIH,
[JIIOKYPOHUIHBIN, TIMIUHOBBIN.. [TaTonorus oomena 6mnnpyouna, BUabI
KeNTyX (J1abopaTopHasi AUArHOCTUKA «IIPSIMOTO» U «HEIPSIMOT0»
OounupyOuHa). JlnarnocTuyeckoe 3HaUCHHUE ONpeieeHns OunpyOuHa B
KpoBH 1 Moue. OOBSICHUTH ATAlbI, HCIIOJIB3YsI HHTEIUIEKT KapThl (Canva,
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Inskape). CuaapOMBI TOpaYKEHUS TTEUYEHHU: U TOTUTHYCCKHUH,
XO0JIECTaTUUCCKHUIA,

buoxummnueckue byHKIMN CITFOHHBIX xKenes B
JETOKCUKAITUMKCEHOONOTHKOB (MeTabomu3M, KOHBIOTALIHS).
CanuBaguarHocTuka, Kak MeETOJ J1a0OpaTOPHOTO KOHTPOJS NP
JETOKCHKAITMOHHOM JICUCHHUH

JucuunimuHapHelii MOAYJb 7. bBHOXUMUS IOJIOCTH pTa

JE 25 buoxumus
COEIMHUTEILHOU
trkauu.OIIK-8

buoxumudeckne OCOOGHHOCTH  COCTaBa  COCOUHUTEILHON  TKaHHU.
buoxumuueckue nporecce B pudpodiacTax.

benku coenvHUTENHHONW TKaHU: KOJUIATeH, SJAaCTUH, PETUKYJIMHOBHIE
BOJIOKHA. Bupl KoitareHa, 0COOCHHOCTH aMHUHOKHCJIOTHOTO COCTaBa,
pOJb TTUIMHA, JIM3UHA, TpoIHHA. Pa3nnune TepMHUHOB — OEIOK-KOJIIareH
Y KOJIJIAaT€HOBOE BOJIOKHO.

[Iponieccunr komareHa B ¢uOpobiactax, ponb anmapara [ oibmkwu,
camocObopka GuOpWIT BHE KICTKH. [ HAPOKCHIMPOBAHUEIIPOJIMHA,
nu3uHa, 3HadeHue ButamuHa C. Jlmswiokcuaasel.  OOpa3zoBaHue
anbiau3nHa. «CIIMBKW» BOJOKOH KoJutareHa. IlaTonorusi KosjumareHOBBIX
BOJIOKOH — CUHApPOM Diepca-/lanoca.

OnactuH. OCOOCHHOCTH aMHHOKHCJIOTHOTO COCTaBa W CTPYKTYypHOH
OpraHHW3aIllMy MOJIEKYJbl. 3HAa4YeHHWE JM3WIOKCHAa3 B 00pa3oBaHUU
JECMO3MHa M H30[ecMO3uHAa. AKTHBanus (epMeHTa »3iacta3bl MoJ
neiictBueM (HaKTOpPOB BHEIIHEW Cpelbl. 3HAYCHHE O-|-aHTUTPHUIICHHA B
COXPAaHEHUHU CTPYKTYPHI U (PYHKIIUU 3JIaCTHUHA.

Me:XKKIeTOYHOe BEeIIECTBO COCIMHUTENBHON TKaHU. HaaMonekymnspHbie
(cynmpaMoJIeKyJIsipHbIE) CTPYKTYpbl: MPOTEOTIHMKAHOBBIE KOMILJIEKCHI,
COCTaB, CTPOEHHE COCTAHBIXKOMIIOHHTOB: THAIypPOHOBAas KHCJIOTA,
XOHJPOUTUHCYIbGAT, JepMaTaHCyIbpaT. OU3NKO-XUMUYECKHUE CBONCTBA,
ounonornueckre GyHKIUU. CHHTE3 KOMIIOHEHTOB TJMKO3aMHUHOTIIHKAHOB
— TIIOKYpPOHOBOW  KHCJIOTBI, aMHHOCaxapoB u3 Ta-6-¢p. Tums
(epMEHTATUBHBIX OMOXMMHUYECKHX pEaKIUid B OpraHu3Me YeIOBeKa,
MPEACTaBUTh CXEMbl peakiuuid ¢ wucnonb3oBanueM BIOVIA Draw,
JChemPaint, ACD/ChemSketch.

Perynsus cuHTE3a KOMIIOHEHTOB COEIMHUTENBHON TKaHH — TOPMOHBI
(CTT, TupeoniHbie, MHCYTUH, PAKTOPBI POCTA, 3CTPOTCHBI), BATAMUHBI
(A, E, K, C, [1), mukpoanementsl (Cu, Zn, Mg). Cieniudpuyeckue
MapKephl JeTpalallid COSTUHUTEILHON TKaH! (OKCUTIPOJINH, IECMO3HH B
MOYe, CITIOHE), XJIOPHUJIBI B TTOTE (MYKOBHCITHIO3).

OCOOEGHHOCTH COCTaBa M BHJA MEXKKIETOYHOI'O BEIECTBA OCIIKOB,
[VIMKO3aMHUHOTJIMKAHOB M IMPOTEOTJIUKAHOB B JECHTHHE, MyJbIE, TKAHIX
JIECHBI ¥ CIIU3HUCTHIX MOJIOCTH PTA.

JE 26. buoxumus
MHUHEPaATLHOTO
KasbIuit/hochopHO
ro oomena. OIIK-8

Banancel u Mmetabonuueckre GyHKIMN MOHOB KaJIbIUs, Maruus, ¢ocdara,
dbTopuma B OMOJIOTHYECKUX MPOIECCaX B OPraHU3Me.

[locTynnenne ¢ TPOXYKTaMH IUTAaHUS, OCOOCHHOCTH BCAacChIBaHHS B
KK.T. CrpoeHue mNEpEeHOCUUMKOB KalbLMsI M BHYTPHUKIETOYHBIX
penenTopoB (KaJIbMOTYJIHH).

Pacnpenenenue B opranusme: TKaHH, )KUJKAs Cpela, MyTH BBIACICHUS U3
opraum3ma. buonormyeckas pomp pa3nUYHBIX  (HOPM  DIEMEHTOB
(MOHM3MpOBaHHAs, KOMIUIEKCHAs, CBs3aHHAas C OenkamM), BIUSHHE
daktopoB (pH, comepkanue anpbOYyMMHOB B IIJIa3ME€ KPOBH) Ha UX
cootHomenue. Crpoenue, Ouojoruyeckas poib ButamuHa K B
MeTabonu3Me KaiublMsa. [ OpMOHanbHas perynsanus oOMeHa KalbIHs,
marHusi, ¢ocdara B HopMe: BuUTaMHH JI, mapaTHPEOUTHBIH TOPMOH,
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KaJIBIUTOHHH.
Buramun [l — xumuueckas Npupoja, 3Tambl 00pa30BaHMS AKTUBHBIX
dbopm, ux mMeTaboaudeckue GyHKIIUNA, MEXaHU3M JieicTBUs. Posb eyeHw,
mo4eK B oOMeHe BuTamuHa Jl.

[Tapatupeounnbiii ropmon (IIIN) m xampuuronun (KI') — xummueckas
IIPUPOJA, CTUMYJIBI CEKPELIUU, MEXAHU3MBI JCHCTBUS.
KoopanHupoBaHHBIM TOMeocTa3 Kalblus, MarHus, ¢ochaTtoB B HOPME C
y4yaCcTuem FOpMOHOB.OG’b}ICHHTB CXCMbI, HCIIOJIB3YySA HWHTCIIJICKT KapThbl
(Canva, Inskape).

BnusHue wuHCyNIMHA, TJIIOKOKOPTUKOUIOB, 3CTPOI€HOB, THUPEOUIHBIX
TOPMOHOB Ha MUHEPAJIbHBII OOMEH.

OCHOBHBIE DJK30T€HHELIE U SHAOTCHHBIC IMPUYMHBI OTKJIIOHCHHUA YPOBHA
KaJbIusl, Maraus, GpocdaroB oT HOPMEI.

KinHndyeckue mnposBIEHUS THUIEP- M TUNO- KaJbLMW-, MarHui-,
dbocdaremuii, GropuaemMuii.

buoxumuueckoe O6OCHOBaHI/I€ HUCITIOJIB30BaHUA BUTAMHWHA IL, rOpMOHOB
NPy HapyIlIeHHd MHUHEpajabHOTO oOMeHa.Coaepikanue Kanbius, ¢ocdara
B KpOBHU M ciroHe. M3MeHeHne akTUBHOCTH (DEPMEHTOB TKAaHEH M CIIOHBI
NPy HapyIIeHUH OajlaHca Kalblys, MarHusi, GTOpHIa B OpraHu3Me

JE 27. buoxumust
KOCTHOH TKaHH.
OIIK-8

MeTaboaudecKue 0COOEHHOCTH 0CcTe00J1aCTOB, OCTEOKJIACTOB,.
CoOTHOIIICHHE OpPTraHWYECKMX W MHUHEPAIbHBIX KOMIIOHEHTOB B
Pa3TUYHBIX BHIAX KOCTHOM  TKaHU (yrmeBosl, JIAINIEI,
HU3KOMOJICKYJISIPHBIE BEIIECTBA — IIUTPAT, JIAKTAT).

benku KOCTHOM TKaHU. Turnl KOJIJIar€HOBBIX BOJIOKOH.
TxanecnenupuIHBIEHEKOIIATCHOBEIE OenKku: OCTEKaJIbIIVH,
OCTEOHEKTHH, OCTCOPOHTHH.

depmeHTsl — IIenouHas W kuchas ¢ocdaraszpl, nmpodocdarasa,

KOJUIareHas3a, UX 0COOCHHOCTH, OMOIOTHYECKas POJib.

MuHepaibHble KOMIIOHEHThI KOCTHOM TKaHU. @OpMbI KpPHUCTAJIOB,
OCHOBHBIE AHHMOHBI M KATHOHBI KOCTHOH TKaHU. CpaBHUTEIbHBIC
3HAUEHUs MPOU3BEACHUN PAaCTBOPUMOCTH coJjiel (TMIpPOKCHAMAaTHUT,
KapOOHaTanaTUT, XJOpanaTuT, GropanaTut, KapOOHAT KalbLus, PTOPUL
Kanbmusi). OCTEOTPONHOE JEUCTBHE KaTHOHOB (+2, +3), BiIMsHUE
(akTOpOB BHEIIHEH Cpe/ibl HA MUHEPAJIbHBIN COCTaB KOCTHOM TKaHU.
[Ipoueccrl peMoenupoBaHre KOCTHOM TKaHU: GYHKIIMH OCT€00IacCTOB U
OCTEOKJIACTOB, TMPEJACTABICHUS O TMpoleccax MUHEpaTu3alud W
neMuHepanu3anuu (octeoreHe3 u  ocrteonus). KoctHas TkaHb B
NOJICP>)KaHUU KHCIOTHO-OCHOBHOTO roMeoctas3a. Posp Butamuuos C, /1,
A, K u y-kapOokcurityramMmara B MeTab0JIM3Me KOCTHON TKaHHU.
buoxumuueckue Mapkepel KOCTH B Tporeccax  (HopMHpPOBAHHS
(ocreokanmbivH, ImenovHas (Gocdaraza, MPONMENTHABI KOJIJIareHa) |
pesopOmu  (kucmas  Qocdaraza,  COCNMHEHHUS,  OKCUIPOJIHH,
TaJIaKTO30JIM3UH). 3HayeHue moiaudocharoB KOCTHOM TKaHU B
octeorenese. Perymnstopubie 3QQeKkTsl U B3aMMOOTHOLICHUS TOPMOHOB
(mapaTUpeonAHbIN, KaJbUUTOHUH, WHCYJIUH, TUPOKCHH, CTEPOHUIHbIE
TOPMOHBI) B 00ECTIEYCHNH MPOLIECCOB PEMOJICTIUPOBAHMS KOCTHON TKaHU
B HOpME.

Hapymenne merabonu3Ma KOCTHOW TKaHW — SHAOTCHHBIE U DK30TCHHBIE
daktopel.  Ocrtemopo3,  ocreomansiusa,  (ayopo3.  IlposiBienue
rUMoOBUTaMUHO3a JI, TUIO- W TUIEpmapaTUpeonan3Ma y JeTed u
B3pOCIbIX. buoxumuyeckue n3MeHeHHUs MeTaboin3Ma B KOCTHOW TKaHU
[P PaXHTE.
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Hapymenust MeTaboIn4ecKix MpoLeccoB B KOCTHOW TKaHU JIECHBI U
cocTosiHue 3y00B.

JE 28 buoxumus
TBEPABIX TKAHEU
MOJIOCTH pTa.
XUMHUYECKUH COCTaB
1 OMOXUMHYECKHE

TIPOIIECCHI B TKAHSX
3y0a.OI1K-8

AHAaTOMO-TUCTOJIOTHYECKHE OCOOCHHOCTH CTpoeHus 3y0oB. OOmuii miaH
CTPYKTYpHOH oOpraHuzamuu 3y0a. Omaib: Owojornyeckue QyHKIUH,
XUMHYECKU cocTaB. broxuMudeckne OCOOCHHOCTH TMPOIIECCOB B
sHamenobacTax Ha JTamax co3peBaHus sManu. OOpa3zoBaHuE >SMalu:
OMOXMMHS aMmelloTeHe3a, OCHOBHBIE CTAJUU CEKpeluss W TepBUYHAS
MUHepaJIn3alus; CO3peBaHMe W  BTOpPUYHAS  MHHEpaIU3alMs;
OKOHYATEJIbHOE co3peBaHue (TpeTuuHas MuHepanusauus). Ponb nona
¢dropuna.

buoxumuueckne ocoOeHHOCTH On0HTOOJAcTOB. JIeHTHH (IIepBUYHBIM,
BTOPUYHBIA,  TpPeTHYHbIH), Ouonornyeckue  (QyHKIMH, OHOXMMUS
MPOIIECCHl JIGHTUHOTeHe3a. KoiareHoBble W HEKOJIAareHOBBIC OCIKU
neHtuHa. Pons BuTamumHa J| B MHAYKUMH cuHTe3a (Ca-CBS3BIBAIOIINX
O0enkoB. MeXKIIETOUHBIM MaTpuKC AeHTHHA. COCTaB M POJib JCHTHHHON
KUAKOCTH MHUHEpAIbHBI COCTaB W 30HBI MUHEpAIW3allUU JICHTHHA.
[TpyunHbl  HapymieHWH (HEOOCTaTOK BUTaMuHA JI, KaJbBIIMTOHWHA,
¢iyopo3). Illemounas ¢ocdaraza pazBuBarommxcss 3yOHBIX TKaHEH
(akTHBaMs I[IMHKOM, YTHETEHHE ackopOaTtoMm, (Topuiom).00bICHUTH
ATaIbl UCTIOIB3Ys HHTETEKT KapThl (Canva, Inskape).

LlemeHT: XuMUYeCKUil cocTaB, OMOJIOrHYecKre (PyHKINHU, [IEMEHTOTCHE3.
[Tynpna: Ouwonornueckne (PyHKIMHA, OCOOEHHOCTH KJIETOYHOTO COCTaBa
(omoHToONMacTel, (ubpobmacTel, Makpodaru, JUMQOIMTHI, Ty4YHBIE,
nenTpuTHbIe). CocTaB MeXKIIeTOUHOTO BeniecTBa (koywtared I u 11 Tumos,
I'Al'). Menauatopsl  OyJdblbl:  HOpaJpEeHAIMH, HEWpONenTHIbl —
XOJEIUCTOKHHUH, COMATOCTaTHH, MET- M Jei- sSHKedamuubl. Tumb
(bepMEeHTaTUBHBIX OMOXMMHYECKHX pEaKIMil B OpraHu3Me 4YeloBeKa,

NPEACTaBUTh CXeMbl peakuuii ¢ wucnonb3oBaHueM BIOVIA  Draw,
JChemPaint, ACD/ChemSketch.

JE 29 buoxumus
CIIFOHHBIX JKEJIE3,
CJIIOHBI U POTOBOM
KHUJIKOCTH
MuHepanu3syroias
(YHKLHS CITIOHBI.
OIIK-8

. DHIOKpUHHAs QYHKIUS CITIOHHBIX JKeJe3.

CiroHa — CeKpeT CIIOHHBIX kene3. DYHKUHMH CIIOHBI. XHUMHUYECKUN
COCTaB CMEIIAHHOW CIIIOHBI, POTOBOM KUAKOCTU. METOIbl CHaIOMETPUH.
CyTouHbIl 00beM U QU3UKO-XUMHYECKHUE TTApaMETPhI CIFOHBI (TUIOTHOCTD,
BA3KOCTb, OCMOTHUYecKoe naBienue, pH, OydepHas emMKocTb, yaenbHas
AIIEKTPONPOBOJHOCTE), CKOPOCTh CalMBAIlMH. BIHsSHHE pPa3IHYHBIX
dbakTOpoB W BoO3pacTHhie wu3MeHeHHs. Kcepocromus. MuHepaibHbIC
KOMITOHEHTHI CITIOHBI U KX OHMOJIOTHYeCKUe (DYHKIINH.

Opranuyeckne HHU3KOMOJIEKYJISPHbIE KOMIIOHEHTHI CIIIOHBI (YTJEBOJBI,
JUNHIbI, aMUHOKHUCIIOTHI, IENTH/IbI, BUTAMHUHBI), UX 3HA4€HHE B OOMEHe
BEIIIECTB U MOJICPKAHUH COCTOSHUS TIOJIOCTH PTa.

Koneunbie mpoaykThl 0OMeHa (MOYEBHHA, KPEATHHUH, MOYEBask KUCIIOTA),
UCTIONBb30BaHUE  OMOXMMHUYECKMX  [OKa3zaTeNledl  CIIoHBl B LENSX
HEUHBA3MBHOM JMATHOCTUKH, KOPPEJSIIMS C TOKa3aTelsIMH  IJIa3Mbl
KPOBH.

benku ciaioHBI U POTOBOM KHUAKOCTHU: KiIaccU(UKAIMS, TPOUCXOKICHUE.
Mymuabsl — coctaB, Ouonormdeckue (GyHKIUHA. AJBOYMUHBI CIIOHBI B
JTMATHOCTHKE BOCTIAJICHUS CITFOHHBIX JKEIe3.

@®epMEeHTBI  CIIIOHBI, POTOBOM  JKUIKOCTU: OHOJOrWYecKas  poib,
npoucxoxaenue  (kimaccudukanms). JmarHocTuueckoe  3HAYEHHUE
OTIpeNIeTICHUsT aMMJIa3bl, JIM30I[MMa, KHUCION | 1enodHor (ocdaras,
THATypOHUAA3bl, HMHTUOUTOPOB TMPOTEHMHA3 B POTOBOM  TMOJIOCTH.
®epmentet AO3  (katamaza, COJl, muenonepokcunasza). M3menenue
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aKTUBHOCTH IIPH 3a00JI€BaHUAX MOJIOCTH PTA.00BICHUTH Talbl UCIIOJIb3YS
uHTeIekT KapTel (Canva, Inskape).

MecTHble akTOpPbI 3aLUTHI U Pa3pyLLICHUs MOJOCTH PTa.

Posip GenkoB B CO3MaHMM “JHUIKOTO €O~ — MOTPAaHUYHOW IJICHKH Ha
IIOBEPXHOCTU MATKUX M TBEPABIX TKaHeW monoctu pra. Ocoboe cTpoeHue
0EJIKOB JINTIKOTO CJ0s. THIBI (PepMEHTATUBHBIX OMOXUMHUYECKUX PEaKIHii
B OpraHu3Me 4eJOBEKa, MPEeACTaBUTh CXEMbl PEAKIH C UCIOIb30BaHUEM
BIOVIA Draw, JChemPaint, ACD/ChemSketch.

JE 30 Bydepusie
CBOICTBA KPOBH U
citonbl. OITK-8

Munepanuzytomas QyHKIHs ciatoHbl. CTPYKTypa CIIOHBI (MULEIIISIPHBIC
oOpasoBanmus), HaydHbIe HcchenoBanus akanemuka B.K. JleonTeeBa
BnusHue pa3nndHbIX (aKTOpOB HA MUHEPATH3YIOUIHE (DYHKIUH CITIOHBI:
COCTOSIHHE TEPECHIIIEHHOCTH, COOTHOIIIEHUE Kalblius U pocdara, 00bem
U CKOPOCThb caylMBaIM, BenuunHa pH, ¢usuko-xummyueckue cBoiicTBa
CIIIOHBI,  COJIEp’KaHME  HHU3KOMOJIEKYJIIPDHBIX  BemlecTB  (TJIIOKO3a,
OpraHMYECKHUE KUCIOThI, MOYEBHHA, aMMHAK), COAEPKaHUE U AKTUBHOCTh
(dbepMeHTOB “3alUTHI” U “pa3pylIeHUs” TIOJOCTH PTa.

BydepHbie cBOWCTBA CITIOHBI.

Omnpenenenne nonatus KOC, Ouonormueckoe 3HAUEHUE, MOCIEACTBHS
HapymeHuid. OcHoBHbIe mpuHIUIBI peryiasiuun KOC: n300CMOISIpHOCTD,
AIIEKTPOHEUTpaNbHOCTh, mocTtossiHcTBO pH. Hapymenus KOC -
KJaccupuKaluusg 1O  MeXaHM3MaM U CTENEHU  KOMIICHCAIUH.
l'omeocratnyeckne wmexanu3mbl peryisaiuun  KOC:  merabonmuueckue
MPOIECCHl Ha KJIETOYHOM YPOBHE, POJIb JIErKHUX, nmouek, neueHu, KKT u
ap., (usuko-xuMudeckux OyQepHBIX CHUCTEM KpPOBH U  TKaHEW.
Kommonentsl  OydepHoit  CHUCTEMBI  CIIOHBI —  COOTHOIICHHUE,
npoucxoxaenue, ¢ynkuuu. Ilokazaremn pH B Hopme. IlpuumHEI
Hapymenus KOC B monoctu pra. Mexanusmbl peryisanuun KOC B
nojoctu pra. Metoasl oneHkd KOC u OydepHBIX CBONCTB CIIOHBI.
Kpusbie Credana u kapbamuaHas, MapaMeTpbl, HUCHOJIb30BaHUE B
JUarHOCTUKE  COCTOSHUA mojoctu  pra. IlaTtonmormyeckas  poib
MoHocaxapug0oB B Hapymennu KOC nmosoctu pra. MexaHu3Mbl y4acTust
kapOoanruapassl B peryisinun KOC. CnocoOsr onienkn KOC (mokazatenu
KpOBH, MOYH, CITIOHBI). Metoasl koppeknuu HapymeHuit KOC kpoBu u
CIIIOHBI.

buoxumuueckne MeXaHU3Mbl Pa3BUTHS KapUECOTEHHOM CUTyallMd B
nojoctu pra.bruoxumudeckre GpakTopsl B pa3BUTUU Kapueca: U3MEHEHHE
GyHKIMHM CIIOHHBIX KEJle3, HOPMAaJbHBIX TMoOKa3areled W Oy(epHBIX
CBOMCTB CIIIOHBI, XapaKTep M COCTaB IUILEBBIX IPOAYKTOB, COAECpPKAHUE
noHa ¢Topuia B BOJIE M MUUIIEBBIX MPOIYKTaX, TUTHEHA TOJOCTU pTa.
CBs13p MEXIy METAaOOIMYECKMMH HApYLICHUSMHU B OpPraHU3ME M PUCKOM
pa3BuTHs Kapueca (Iuaber, TUMo-, TUIEepIapaTUPEeonIn3M, THIOTUPEO3,
TMIEPKOPTULIM3M, THIOBUTAMUHO3 ).
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6.2. KouTposupyemsblie yueOHbIE 3J1eMEHTHI

JupakTndeckas
emuauta (E) ¢
yKa3aHUEM
dopmupyemoii OIIK,

KonTtpompyembie yaeOHbIE ATIEMEHTBI, (hOpMHUPYEMbIS
B pE3YJIbTAaTC OCBOCHUS JUCHUIUIMHBI C YKa3aHUEM HHIAUKATOPOB JOCTHXKCHUSA

KOMIIETEHITH

Otan
OCBOCHHSI
KOMIIETEHITUN
HauanbHbrit/
3HaHUsA YMenus HaBbixu OCHOBHO/ N
3aBepILAIOIIHIA
HavyaJIbHbBIN

OIIK-8-1. benku ¢ OIIK 8-.3 OIIK -8.2

KaTaJIUTUYECKON Onpenenenne [Tonsatue 06 ontumymax pH

aKTUBHOCTBIO: TIOHSTHS: U TeMIepaTypbl, KOHCTaHTE

(bepMeHThL.. XuMuyecKas xosoepMeHT, Muxasnuca, ux

npupoja, GU3NKO-XUMUIECKue | arnodepMeHT, (hU3MOJIOTHYECKOE U

CBOMCTBA U OHOIOTHYecKast KO(EepMEHT, KIIMHUKO-AMAarHOCTHUYECKOE

poJib PepMEHTOB. kodaxkrop, cyocTpar, | 3HaueHue. BnusHue

Ocobennoctu MeTaboIIuT, temneparypsl, pH nuiesbix

(hepMEeHTaTUBHOIO KaTaiusa, MPOAYKT... MPOJIYKTOB, BPEIHBIX

CXOJICTBO U OTJIMYHUE C 3aBUCUMOCTh (bakTopoB (KypeHue, u ap.)

He(depMEHTATUBHBIM CKOpPOCTH Ha COCTOsIHME (PEPMEHTHBIX

katanu3oM. OCHOBHBIE (bepMeHTaTUBHBIX CUCTEM TOJIOCTH pTa

MPUHIIUIIBI AECHCTBUS peakuuii ot

KaTaJIn3aTOpPOB:
SHEPTeTUYECKHI 6apbep

pCaKknuu, SHCPrusd akTuBalluu.

Ctpoenue GhepMeHTOB -
MPOCTBIX, CIIOKHBIX,

TeMrieparypsl, pH

Cpeabl, KOHIEHTPALMH

cyOcTpara u
dbepmeHTa.
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n30(EpPMEHTOB: aKTUBHBIN U
AJUIOCTEPUYECKUI LIEHTPBL.

JE 2 OIIK-8 OIIK 8-1Mexauusm u ctaauu OIIK 8- 3 .OIIK-8-2 Perynsuus
MexaHu3Mel (bepMeHTaTUBHOTO KaTaiu3a: WNurubuposanue aKTUBHOCTH (DEPMEHTOB:
(bepMHTATUBHBIX teopun Ouiepa, Konutanaa, aKTUBHOCTH Hecrieuupuyeckas,
peaKiuii BUIbI MEPEXOAHBIX COCTOSHUH. (bepMeHTOB, BHIBI cnieuupudeckas (MOHATHUS).
MHTUOMPOBAHUS. Kuneruka pepmeHTaTUBHBIX WHTUOMPOBAHUS: [TpuHIMIIBI KAYECTBEHHOTO
peakuwmii. UTarubuposanue obparumoe, oOHapy>KeHHs U
aKTUBHOCTH ()EPMEHTOB, BUABl | HEOOpaTHMOE, KOJIMYECTBEHHOTO
MHTUOMPOBaHUS: 00paTUMOE, KOHKYPEHTHOE, OTpeJIeJIeHUs] aKTUBHOCTH
HE0OpaTUMoOe, KOHKYPEHTHOE, | HEKOHKYPEHTHOE, (hepMeHTOB.
HEKOHKYPEHTHOE, oIpeJieIeHue BUIA
orpezieNieHUe BUIa MHTHOWPOBAHMUS C
WHTUOMPOBAHUS C UCTOJIb30BaHuEM KM..
HCIoNb30BaHueM K.
EnuHUIBI aKTUBHOCTH
(hepMeHTOB..
OIIK-8 JIE3 OIIK 8-1MexaHu3msl OIIK 8-3 OIIK-8-2Posip rOpMOHOB U
Perynsauus crelu(pUIECKON peryIsauuu: Knaccudukauus u BTOPUYHBIX MECCEHKEPOB
aKTUBHOCTH KOHKYPEHTHOM, HOMEHKJIaTypa (WAM®, nfI'M®, Ca*", JIT,
(dhepMeHTOB ATOCTEPUYECKOH, (hepMeHTOB: UTD) B perymsimn
KOBAJIGHTHON MO (pUKauu CHCTEMaTUYEeCKHE U aKTUBHOCTH (DEPMEHTOB C
(oOpaTtumoii — HeoOpaTUMOW), | pabodne Ha3BaHUS WCITIOJIb30BaHUE
WHIyKLIHUH, PEIIPECCUM. (camocTosiTenbHOE BuieoxocTuHraRutube.
W3YYCHHE).

OIIK 8-1Mounekyisapubie | OIIKS8-3Jlokammzanusa | OIIK-8-20H3umonaruu:
NPUYMHBl BO3HUKHOBEHHS U | (DEPMEHTOB B KJIETKE | MOHATHE,  KIacCHU(pHUKALUSI
MEXaHU3MBI pa3BuTHs, | U TKaHsAX: GepMeHThl | [lpuuMHBI ¥  MeXaHHU3MBI
MIOCTIE/ICTBUS, o0Imero Ha3zHa4yeHus, | pa3BUTHs (pepMeHTEeMUit
OMOXMMHUYECKAs. TMarHOCTHKAY | OPraHOCTICIIH(PUICCKH

H3TMOTATHH .OH3UMOIUATHOCT | €,

WKa :MPUHIUIBL, HAllpaBlIEHUs | opraHeiiocnenuduye

O00BEKTHl SH3UMOJMATHOCTHKH: | CKHE (MapkepHBbIe)
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a) SH3UMOJIOTHYECKOE
orpeJiesieHue KOJINYECTBA
MeTaboJIUTOB, 0) onpeeneHne
aKTUBHOCTH (EPMEHTOB U HX
(HDUBUKO-XUMUYECKHIX

CBOMCTB. DH3UMOTepanus:
o0JIaCTH IPUMEHEHMs, IyTH
BBEJICHUA U YAAJICHUS SH3UMOB
U3 OpraHu3Ma, MEXaHU3Mbl UX
neiictBus, 3((eKTUBHOCTE U
NIEPCIEKTUBBI pa3BUTHSL..
Hcnonb3oBanue (epMEHTOB B
B OLIEHKE COCTOSIHMS IOJOCTH

(dhepMeHThI
Knaccudukanus
(dhepMeHTOB

CJIIFOHBI.

[IpuMeHeHne METOI0B

OH3UMOTEpAIIuu
CTOMATOJIOIHUH.

B

pra.
OIIK-8 JIE 5. OIIKS-1Ilonsitue: OIIKS8-32TamnbI OIIK-8-21Tytn
Crpoenue, pyHKIMH | OHOIOrMYECKOE OKHCIJIEHHE, | YHU(PHULIUPOBAHUS HMCTIOb30BaHUsA KUCTIOpoa | HAYallbHbI
MUTOXOHIpUH. [{uki1 | aHa’poOHBIN U a3POOHBIN IMTyTH | YHEPTUHU MMHUIIEBBIX B KJIETKE (OKCHIA3HBIN,
TPUKApOOHOBBIX OMOJIOTMYECKOTO  OKHCJICHUS. | BEIIECTB U MOHO - U TUOKCUTCHA3HBIMH,
KHCJIOT, Makpospruueckue oOpa3oBaHUs nepokcuaasueiii, CPO).

COCJIMHEHUS: CTPOEHHE U MMYTH | CyOCTpaToB KodepmenTs! knacca

cuHTe3a  (cybcTpaTtHOE 1 | OMOJIOTUYECKOTO OKCHJIOPETyKTa3BUTAMUHBI

OKHCIIUTEIBLHOE OKHCJICHMS. PP, B,, nunoeBas KucioTa:

dhochopunpoBaHue).). MuToXoHIpHUH:

Merabonuueckue U | 0COOCHHOCTH

roMeoctatuyeckue  (QyHKIHUU | XUMUYECKOTO

MUTOXOHJIPUH, TPUYUHBI U | COCTaBa, CTPOCHUS,

MOCTIe/ICTBUS UX | JIOKaIu3aluuu

nospexaennid. «Llukn Kpebea | hepmenToB

- o0mmit  (YHUBEpCaIbHBIN) | (HAPYKHOU M

3Tan  yTUAM3AlMU  OENKOB, | BHYTPEHHEH

KUPOB U yIJEBOJAOB U | MeMOpaHbl,

o0pa3oBaHUs CyOCTpaToB | MEXMEMOPaHHOTO

TKAHEBOI'O JbIXaHMs: CXeMa, | MPOCTPAHCTBA,
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peaxiuu, (bepMeHTHI,
KO(DEepMEHTBI, YHEPreTHUECKUN
OastaHC OJIHOT'O obopora.
PerynsatopHsie peakuuu.
KodepmenTtsr KJlacca
OKCUJOpeayKTa3BuTaMunsl PP,
Bo, JINITOCBAst KHCJIOTa:
CTPOEHHUE, MPUPOIHBIE
UCTOYHUKH, MeTaboInuecKue
HapYyIICHUS npu
HEI0CTaTOYHOCTH,

KIIMHUYCCKHC ITPOABJICHH..

MaTpuKca, MapKepHbIe
(bepMeHTHI).

. OIIK 8-1CoctaB

OIIK38-3 Mexanusm

OIIK-8-20kcuaa3Hblid MyTh

JBIXaTeNbHBIX KOMILUIEKCOB COTIPSIKEHUS WCIIOBb30BaHUS KUCIOPOAa
pEeIOKC-1eNH, TOKANU3AMs U | OKUCIICHUS U B KJIETKE -

¢bynkuuu. Bennunnsl pegoke- | GochopHIUpOBaHUS. | MUTOXOHAPHUATbHOCOKHCIHUT
MMOTEHITUAJIOB MIEPEHOCYHKOB Koaddumuent P/0. enpHOoehoCHOopHUITHpPOBAHNE

3JIEKTPOHOB. /[pIXaTenbHbIN XeMHOCMOTHYECKAst

KOHTPOJIb - OCHOBHOM Teopus Mutyesnia. HavyaJIbHBIN
MEXaHH3M PeryJIsIuu

¢byukauiit OTL. Mexanu3Mbl

pa3o01IeHusT OKUCIICHUS U

dhochoprmpoBanus, poib

SHJIOTEHHBIX U SK30T€HHBIX

pa3o0IIUTENICH.

OIIK 8-1MukpocomansHoe | OIIK 8-3 Peakuun OIIK-8-2ITpookcumantel  u | Havanbubiii
OKHUCJIEHHE, LeNb IMepeHoca | 00pa3oBaHUs AQHTUOKCHUJIAHTHI.

3JIEKTPOHOB, JOKaJau3aus. | akTUBHBIX popm O2 BuramunslE, A, G,

Cucrema MCO B CHIOHHBIX | 3HaY€HUE B MeTa0oIu4ecKre

Kelle3ax U CIU3HUCTHIX TKAaHIX | (DU3HOJOTUH H HapYyIICHUS npu

MOJIOCTH pPTa, OWOJIOTMYECKas | MAaTOJOTUU KIIETKH. HEZ0CTaTOYHOCTH BUTAMUHA
poub.IlepokcruasHplil u | MexaHu3mbl C KJIMHUYECKHUE

cBOOO/IHO - paIuKaJbHBIA NYTH | (hepMEHTATUBHOMN U MIPOSIBJICHUSI.
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HCIIOJIB30BAHHA KHUCJIOpOJA.

He(hepMEHTaTUBHON

Cocrosinue cucreM AQO3 U | aHTHOKCHUJIAHTHOU
AlI3 B MOJIOCTH pTa: 3aIlMTHI.
orpezeseHue AKTUBHOCTH | MEXaHM3M JIEUCTBHUS C
(hepMeHTOB, METabOIMTOB | MCIIOIH30BAaHUEM
MEPEKUCHOTO  OKHCICHHS B | UPPOBBIX
COCTaBe CIIIOHBI, | THCTPYMEHTOB
JTUAarHOCTUYECKOE 3HAaYCHHE. BU3YyaJIN3aluU
JChemPaint,
Avogadro.
OIIK-8 JIES. Mexanuszmbl  niepeBapuBanusi, | OITK8-3Hopwmbl u OIIK-8-2VYrneBo bl NUILIA
[Tumessie yrneBoabl, | GepMEHTHI, YYacCTBYIOIIMX B | MIPUHIIUIIBI KUBOTHOTO U
HOPMBI YIJIEBOJIOB B MOJIOCTHOM U TPUCTEHOYHOM | HOPMHUPOBAHUS pacTUTENHEHOTO
MMUTAHUH. MMUIIEBAPEHNH. MexaHu3Msl | CyTOYHOU MUIIEBOM MPOUCXOKICHUS:
[lepeBapuBanue BCACbIBaHUS YIJEBOJOB | MOTPEOHOCTH. KJaccuuKaius, CTpoeHue,
(mosocTh pTa, K.K.T.), | (muddys3us, obnerdeHHsld u | buoxumuueckue (bU3UKO-XUMHYECKHE

BcacbIBaHue;, Bunsl u

aKTUBHBIA  TPaHCIOPT) B

OCHOBEI pa3BUTHUA

CBOMCTBA, OMOJOIHYECKHUE

OMOXUMUYECKHE KHUIIEYHUKE M TIOJIOCTH PTa. | HACIEICTBEHHOU U ¢bynkiuu. Hopmornukemust.
byHKIUH Buast TJIFOT. OO6pa3zoBanue | mpruoOpeTEHHOM TN
TPAHCIOPTEPOB, ¢bochopHbIX 3(UPOB | ralaKTO3EMHH:
T'JIFOT. AxTuBanus MOHOCaXapOoB. Oo0MmeH | buoxumuueckue
MOHOCAaXapoB B rajakto3bl B HopMe. CHHIPOM | MEXaHU3MBI
KJICTKE. MababcopOIuu [lyty | maToIOru4ecKoro
MPEeBpAICHUS]  YIJIEBOJOB B | ACWCTBUS
KJIETKax opranusma U | JIETKOYCBOSIEMBIX
KIIFOUeBasi poOjb TIOKO30-0- | MOHOCAXapoB B
docdara. MOJIOCTH PTa Ha SMaJTb
. 3y00B.
OIIK-8 OIIK 8-1 I'nukonus - OIIK8-3Anaspobusrit | OIIK-8-20HepreTrnueckuii HayaJIbHbIN
JE9.Knerounsrit LEHTPAIbHBIN Ty Th TJIMKOJIU3: TIOHATHE, Oaylanc aHa’pOoOHOTO U
YPOBEHb KaTaboJM3Ma IITFOKO3bI 1 JTarbl, a’3pOoOHOTO OKHUCIICHUS
MeTaboau3Ma MOHOCaXapuoB.. MOCJIeIOBATEIbHOCTh | MOHOCAXapH/IOB.
YIJIEBOJIOB B HeoOparumeie u peaKiuid,
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SHEPreTUYECKOM U PETYISTOPHBIE pEaKIIUU HOMEHKJIaTypa
TTACTUYECKUX TIIMKONM3a. MexaHu3M (hepMeHTOB,
oOMeHax MEPEKITIOUYCHUS Ha a3pOOHBIN peryIsius,
nyTb oOMeHa, 3P PeKT SHEPreTUYECKU
[Tacrepa.. IlenTo30odocdaTHbril | 6amaHc.c
MyTh KaTabOoJIM3Ma TITFOKO3BI: UCTIOIh30BAaHUEM
OKHUCJIUTEIbHBINA U UG POBBIX
HEOKHUCIIUTEIHHBIN ITAIbI, WHCTPYMEHTOB
XapaKkTepuCcTHKa (GEPMEHTOB, BU3YyaJIU3allu1
peryisiuus. BzaumocBsi3b JChemPaint,
nmeHTo30(ochaTHOro MyTH C Avogadro.
IJIMKOJIN30M, OMOJIOTHYECKHE
byuknum, 3HaueHue
NeHT030(0chaTHOTO MYTH [T
(GYHKIIMOHUPOBAHUSI CITIOHHBIX
JKEJIe3 U MATKUX TKaHEN
MOJIOCTH PTa.
OIIK-8 JIE10 . OIIK 8-1TkaHeBble 1 OIIKS8-3T'unep- u OIIK-8-2YpoBHH u | Hauanmbupii
Perynsauus MeTabonnueckue 3hPexTs TUITOTJIMKEMHUSL: MEXaHU3MBI perynsnumn
YIJIEBOHOTO OOMEHa. | MeHCTBUS TOPMOHOB: MIPUYNHBI oOMEHa  YIJIEBOJIOB u
TJIIOKAroH, aJipeHaluH, BO3HUKHOBEHUS, YpOBHSI caxapa B KpOBHU
KOPTHU30J1, UHCYJIUH. MEXaHU3MbI CpoyHOM | Mcronb3oBath
Merabonuueckue u U TOATOCPOYHOMI COBPEMEHHBIE CHUCTEMBI
KIIMHUYECKHUE TTOCIIEICTBUS KOMIICHCAITUH. MOKCKa uHpOpMaIUU
OCTPBIX U XPOHUUYECKUX THIep | YTJIEBOJbI B («Sunexcy,
- ¥ runoriukemuii. OOMeH SHEPreTUYECKOM ScienceResearchPortal) mis

TJIMKOT'eHA — CHHTE3 M PacIiajl
— IJIMKOT€HOJIN3.. AHA00IM3M
YTJICBOJIOB - TIIFOKOHEOTCHE3,
TKaHEBbIE OCOOCHHOCTH,
cxema, CyOCTpaThl,
Ouosorudeckast poib.c
MCIOJIb30BAHUEM TIPOTpaMM

oOMeHe B TKaHsIX
nosioctu pra, [1D-
MyTh, aKTUBHOCTH [ J1-
6-(-nenaporeHassl
Hcnonp3oBate
COBPEMEHHBIE
CUCTEMBbI IIOUCKa

yIIIyOJICHHS 3HAaHUHA
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MicrosoftWord, Inskape,
Canva

nHbopmamu
(«Annexey,
ScienceResearchPorta
1) st yrmyOnenust
3HAHUHU

OIIK-8 IE11.
ITaTonorus
YTJIEBOAHOTO OOMEHa.
OOMeH yTriIeBoI0B U
IIOJIOCTH pTa, BJIUSHHUC

Ha I'Ch.

OIIK 8-1Caxapubiii auaber
nHcynuHozaBucumbii  (MU3C/,
I Tun) mHCYNMHOHE3aBUCUMBIN
(MH3CI, I THII):
OMOXMMHUYECKasi TUAarHOCTUKA,
OCHOBHbIE KJIMHUYECKHUE
MIPOSIBIICHMS, MPUYHHBI
BO3HMKHOBEHHUS,

MeTaboJIMYeCKUe HapyUICHUS.
CXoOACTBO ¥ OTJIMYHE B
OTKJIOHEHUH OHMOXMMHYECKHX

OIIKS-
3buoxumuueckas
JMarHOCTHUKa
HapyIUICHUI
YIJIEBOJHOTO OOMEHa
[Tpruunb! u
MEXaHU3Mbl Pa3BUTHS
KETOHEMUH,
KETOHYPHUH U alu03a
npu U3C/.

OIIK-8-

21" I0K030TOJIEPAHTHBII
TECT, METOJIKA IPOBEICHUS
KimHangeckoe 3HaueHue
OTIpeJIeJICHUS] YPOBHS
TTIMKO3WIIMPOBAHHOTO
remorioouna Cozepxanue
TJIIOKO3BI B CIIOHE,
JMAarHOCTHYECKOE 3HAUECHUE
OIIpEEICHUS IIPH CaXapHOM
nuabeTe U B MpouIaKTHKe

o HauanpHbiit
nokaszareneu. I muko3umimpoBa kapueca Mcnosb3oBarh
HUe OETTKOB — O/IHA U3 MIPUYUH COBPEMEHHBIE CUCTEMBbI
pa3BUTHS XPOHUYECKHUX MoKCKa MHpOpMAIUN
OCJIOKHEHU I CaxapHOro («Snnpekcy,
nuadera ¥ CBA3aHHBIX C HUMU ScienceResearchPortal) mst
MeTab0JIMIeCKUX u YIIyOJieHUs 3HAHUH
KJIIMHUYECKUX MOCIEACTBHM.
N3menenue
reMaTocajJuBapHoOro 0apbepa u
COCTOSIHMS TIOJIOCTH pTa MpHU
nnaoere.
OIIK-8 J] OIIK 8-1Baxueiimue nunuasl | OIKS-3[Tpunimmns OIIK-8- HavanbHbiit
12 .IIumeBbie KUBOTHOTO M PACTUTEIBHOIO | HOPMHUPOBAHUS 2DHTeporenarnyeckas
JIUTIAIBI, TUTTUBI MIPOUCXOXKICHUS: CYTOYHOM uupkymsinus. Cteatopes:
OpraHu3Ma 4ejoBeka. | KiaccupuKaius, cTpoeHue, | morpedHocTy XKenub: | MPUYUHBL, TOCIEACTBHUS.
Hopw™mbl iunuaos B CBOWCTBA, Ouonornyeckas | cocras, pyHKIIUH, Oouwme nousrus o JIII
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MUTAHUU. pOJIb. MexaHu3mbl U | MEXaHU3M yyacTusi B | kpoBu. O01IME CBeIeHUs O
Ocobennoctu (bepMeHTHI IIepEBApUBAHUS | NTUILIEBAPEHUU. CTPOCHUU MEMOpaH.
nepeBapuBaHus , JUNHUI0B B KEITyJ0YHO-
(monocTs pTa, ’K.K.T.) | KHIIEYHOM TpakKTe.
BCaChIBaHUS, JlunreanbHas JUMasa.
TpaHCIOPTA, BcaceiBanue MIPOYKTOB
JIUTMONPOTEHHBI NepeBapyuBaHus B KUIICUHUKE,
KpOBH. PECUHTE3 B SHTEPOLIUTE

MexaHu3Mbl SMYJIBIUPOBAHUS

JIUIIUAI0B, POJIb IOBEPXHOCTHO-

aKTUBHBIX BeUIECTB. 3HAUCHUE

CUCTEMbI MUKPOCOMAJIbHOTO

OKHCJICHHUS B TeMaTOIHUTax B

CUHTE3€ JKETYHBIX KUCTIOT..

Cunres B

SHTEPOLUTEXUIOMUKPOHOB

(XM) u JITIBII, pons JITIBII B

oomeneJIl.. c

MCIIOJIb30BaHUEM IIPOrpaMMm

MicrosoftWord, Inskape,

Canva
OIIK-8 J 13. OIIK 8-1JIunuaseii oOmen: | OITKS- OIIK-8-2MexaHn3Mbl Ha4YaJIbHBINA
Perynsiust JIATIONN3, Jurorexnes,. | 3'opMoHanbHast pEryJISIUU JIMIOIN3a
JUIMHUTHOTO OOMEHa. Merabonuueckue peryisauus (YpOBEHbB IIIIOKO3BI,
Meraboanyeckue 0COOEHHOCTH AJMIMOIMTOB | JIUMUAHOTO  OOMEHa, | TOPMOHBI), 3HAYCHHUE B
0CcOOCHHOCTH Oypoii 1 | Oeroii  u Oypoill  KHpPOBOHM | 3aBUCHMOCTD OT | TMOAJEPKAHUN
0eIoi KUPOBOH TKaHHU. Tepmorenes C | YPOBHS TIJIIOKO3bl B | MaccoctarKeToHemus,
TKaHU yuactueM Oypoll  >KHPOBOHM | KpOBH I'opMOH | KETOHYpUS, IPUYMHBI U

TKaHu. Jlumonuz-merabonu3M | JIeTTHH. CuHTe3 | MEXaHU3MbI Pa3BUTHUS,

TT naunonporenaHbIX Ppakuil | KETOHOBBIX  T€T B | MMOCIEACTBUS.

B Oenmoil JKUPOBOM TKaHWU: | TICYCHU: cxema,

peakiuu, ASpOOHBI  TyTh | PETYJSALHS, PEAKIUU

OKHCJICHHsS  TJMIEpUHa B | oOMeHa,
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TKaHsAX. MexaHm3smbl [ -
OKHUCJICHUS HACBHIIIEHHBIX U
HEHACBIIICHHBIX KHUPHBIX
KHCIIOT,  JTambl,  PEaKIIHH,
peryJsius,  DHEPTeTHUECKUI
OaJamc.. Keronemus,
KETOHYpUS, MIPUYHHEI "
MEXaHU3MBI pa3BUTHS,
nocnencteus. Ilytm  oOmena
AuKoA, BausHME  YypOBHA
TITFOKO3BI " WHCYJIMHA,
3HAYEHUE KAXKJIOTO MYTH.

OnoTornueckas
poTb.C
HCITI0JIb30BaHUEM
porpamm
MicrosoftWord,
Inskape, Canva

OIIK-8 /114
Jlunorenes u
MaToXuMusi oOMeHa
JUTIH]IOB
(xomecTepuH,
JUIOIPOTEUHBI),
aTepockiiepos, [10J1

OIIK 8-1006meH xonecTepuHa
B OpraHu3Me 4eJiOBeKa: .
Peaknuu cuHTe3a 1o
MEBAJIOHOBOM KHMCIJIOTHI U
nanee cxema 10 o0pa3oBaHUs
XOJIECTepUHA, BIIUSHUC
(hakTOpOB HA AKTUBHOCTH
dbepmenTa 6eTa-THIPOKCH,
oera-meTmrryTapuiaKoA-
penykrasbl. [Itu oOmeHa
xosiectepuHa.. CUHTE3 1
obmen JIII: numonpoTenHsl
ouenp Hu3kou (JITIOHII),
JIMIIONPOTENHBI HU3KOU
motrocty (JITTHIT),
JIUIIONIPOTEUHBI BEICOKOM
motHoctu (JITIBIT): cocras,
cTpoeHue, [laronorus
Jymmuagoro oomena. C
UCTIOJIh30BAHUEM
BuneoxoctuaraRutube

OIIK8-3JIumorenes,
HarpasJieHus.I opMoH
anbHas pEryIIsIms.
I'unepxonecrepuHemMu
o, MIPUYMHBI,
TOCJIC/ICTBHSI.
Jlaboparopnas
JTIMAarHOCTHUKA
JIMIIAIHOTO OOMeEHa M
pucka pa3BUTUA
aTepoCKiepo3a:
WHJIEKC
aTepOTEHHOCTH,
oOmue JIATIHAIBI,
COOTHOIIICHUE JIII-
bpakimii

OIIK-8-2Knaccudukanus
JIT (o MJIOTHOCTH,
ANMEKTPOGOPETUIECKON
MOJIBUKHOCTH, o
anoTNpPOTEHHAM ), MECTO
CHHTE3A, byHKIUH,
JIMAarHOCTHYECKOE 3HAYCHUE
C WCTIOJIh30BaHUE
BuneoxoctuaraRutube

HavanpHbii
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ATepoCKIepo3:
6HOXI/IMI/I‘IGCKI/I€ MPpUYUHELI 1
(bakTOphI puCKa, CTaIUN U
MCXAaHU3MbI pa3BUTHAL.
MexaHu3Mbl pa3BUTHS
aTepOCKIJIEpO3a U €ro
OCJIO’)KHEHUH MPU caxapHOM
naoere.

OIIK-8 IE15.
A3oTHCTHIH OanaHc
OpraHu3Ma, HOpMbI
OejKa B IUTaHUU.
buoxummaeckne
MEXAHU3MBI
MepeBapyuBaHUs B
’K.K.T., BCACBIBAaHHE
AMHUHOKHCJIOT B
KHUILIEYHUKE U
MOJIOCTH PTa.

OIIK  8-1Ponmp Oenxka B
IMUTAHUU: COCTaB u
KJ1acCU(UKAIIHS TTHITEBBIX
0€IKOB, cofiep)KaHHe
3aMCHHUMBIX M HE3aMEHHMBIX
aMUHOKHCIIOT. VI criosb30BaHme

MicrosoftWord, Inskape,
Canva.

[lepeBapuBanne  OenKOB B
KKT. Perymsuust cekpeuuu

MUIICBAPHUTEIBbHBIX COKOB U UX
KOMITIOHCHTOB.'OPMOHBI

TacTpHH, CEKpETHH,
XOJICOUCTOKNHUH. MexaHusm
oOpa3oBaHMsI W  CEKpEIUH

COJISTHOM KHCJIOTBI B JKEIYAKE

(atmmorenes) u
TUIpOKapOOHATOB B
KHIIICYHHKE, dhepmeHT
kapOoanruapaza. DepMeHTHI
KEITyI09HOTO "
MaHKPEaTHIECKOro COKa.

[IpeBpamenne OeIKoB "
AMUHOKHMCIOT B HIDKHHX
oTeNax KHIICYHUKA

OIIKS8-3ITpuHuumbI
HOPMHUPOBaHUA OesKa
B IUTAHUU.
AsortucTelii Oananc
OopraHu3Ma 4YeJoBeKa.
Hapymenue
repeBaprBaHUs
OEJIKOB U BCaCLIBAHUS
AMHHOKHCJIOT

OIIK-8-2depmeHThI
KEJIyJ0YHOI0 U
MaHKpeaTH4eCcKOoro coka
benkosas
HE/I0CTaTOYHOCTh:
MIPUYHHBI, META00INYEeCKHe
U KJIIMHUYECKHE
MIOCTIE/ICTBUS,
nporIaKTUKa.
BcaceiBanne aMHUHOKHUCIIOT
B [IOJIOCTH PTa, MEXaHU3MBbI
TpaHcnopTa (TIULKH).

HavansHb1i
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(«rHUEHUEY» OeIIKOB B
kumeynuke). Pomp  YV]O-
TJIIOKYPOHOBOM ~ KHCIIOTBI U
OADC B npoueccax
00e3BpeXMBAaHUS U BbIBEJICHUS
KOHEUHBIX MIPOAYKTOB
«rHUeHMs»  ((peHoy, HHIOM,

CKaTOJ, UHIOKCHUJI U Ap.).

OIIK-8 IE16.ITytu
00MeHa aMHUHOKHCIIOT
B B TKaHSX, IPOIIECCHI
00e3BpeKUBaHUS
aMMUaKa, MK
MOYEBHHEI.

OIIK 8-1MexaHu3MbI
TpaHcmopTa AMUHOKUCIIOT
yepe3  meMOpanbl.  OOmue
peakuuu obmeHa
AMHHOKUCIIOT: peaxiuu
NeKapOOKCUIMPOBAHMS,

JI€3aMUHUPOBAHUS: HEMIPSIMOTO
(TpaHCaMUHHPOBaHUS) u
npsMoro  (OKHUCIHMTEIBLHOTO).
JlekapOOKCHIIMpPOBaHHE

AMUHOKHCIIOT:  0Opa3oBaHHE
OMOTCHHBIX aMUHOB
(ructamuHa, THpaMHHA,
TPUNTAMHUHA, CEPOTOHUHA, Y-
aMUHOMACJISTHOM ~ KHCIIOTBHI)..
CuHTe3 rUcTaMHHA B TYYHBIX
KJIETKaX, pOJb TUCTaMHHA B
pa3BUTUHU AITIEPTUIECKIX
peakuuii U BocnaneHud. [lytu
MCIIOJIb30BaHUS 0€3a30TUCTOTO

ocTaTka AMHUHOKHCIIOT:
IJIIOKOHEOT€HEe3,  KETOreHes,
HTK amvmaka: oOpa3oBaHHE
[JIyTaMUHa, acraparvsa,
MOYECBHHBI - TKaHEBbIC

OIIK8-3®epmMeHThI
AJIT, ACT. Ponn
BuTamuHa Be,
CTPOEHHUE, IPUPOJIHBIE
UCTOYHUKH,
aKTUBAIIUS B
TKaHsAX Y peas3a
CJTIOHBI.

. OIIK-8-2 MexaHu3MEbl
TOKCUYHOCTH aMMHAKa,
MeTa00INYECKHE U
KIIMHUYECKHUE TTOCICACTBHUS.
ConepxaHne MOYEBUHBI,
CcBOOOIHBIX aMUHOKHCIOT B
KPOBH. CMEIIIAHHOM , CITIOHE,
JUAarHOCTUYECKOC 3HAYCHHUE
oTnpeeNeHusl.
buoxummueckoe
000CHOBaHUE MPUMECHCHHS
MOUYCBHMHBI B COCTaBE
MpopUIAKTUYECKUX U
J1Ie4eOHBIX
CTOMATOJIOTHYECKHUX
CPEICTB.

HavanpHbii
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0COOEHHOCTH. Peakmun
OpPHUTUHOBOrO I1HUKIA. CBS3b
OPHUTHHOBOTO LUKJIa c
OOMEHOM  aMHHOKHCIOT U
SHEPTETUYECKIM OOMEHOM.

OIIK-8
JE17.YactHble myTH
oOMeHa
AMHMHOKHCIIOT.
ITaTtonorus
0eIKoBOro 0OMeHa

OIIK 8-1006mas cxema
CHHTE3a 3aMEHHMBIX
aMuHOKHUCIOT u3  [1-6-0.
YacTHbie MyTH oOMeHa
3aMEHUMBIX AMUHOKUCIIOT:
CepvHa, TJMUIMHA, IUCTEHUHA,
Iy, acl. U HEe3aMEHUMOU —
MeTuoHuHa. CBs3b OOMEHOB
METHOHMHA W  I[UCTCHHA.
OO6pazoBaHue S-
aJICHO3UIIMETHOHWHA, YYacTUe
B peaKIusx
TPAHCMETHIUPOBAHUS.
OO6pazoBanue cyibdaT-uoHa,
ero yrummanus —(OADC).
3HaueHue DPADC B
OHMOJIOTHYEeCKOMCYIb(aTUpPOBa
HUM.

['myramun -
aMUHOTPYIIBL  IIpU
psila COCIUHEHHUIA. .
®deHunaIaHUH: cXxeMa OOMeHa,
peaxkuu 00pa3zoBaHus
TUPO3WHA, oOmue My TH
oOMeHa  (QeHWIATaHWHA U
TUPO3MHA: KAaTeXOJIAMUHOBBIN
(cuntes JIODPA, JJOdamuna,
HOpaJpeHalINHa, aJpeHaINHa,

JIOHOP
CHHTE3e

OIIK8-3Pons TI'®K,
BuTamuHa By,
METHOHHHA B
OMOXMMHYECKHUX
mporeccax, ux
HapyIIeHHUE
(MeranobacTuyeckas
aHEMHS ).

OIIK-8-2I1aTonorus
oOMeHa (peHuIalaHHA |
TUPO3WHA:
(heHUIIKETOHY pHSI,

ATBOWHU3M, aJTKAlITOHYPHSL.

Havanpubii
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MeNaHWHOBEIN).  Tpunrodan:
cxema OCHOBHBIX nyTen
oOMeHa. buocunTes
CEepOTOHMHA, OHMOJOTHYECKOe
3HAYEHUE. Cxema
KHHYPEHHHOBOTO TMYTH, H €r0
posib B oOpasoBanuu HAJl u
CHIDKEHHHM  TOTpEOHOCTH B
ButamuHe PP.

OIIK-8 IE-18 O6omen
A30THCTBIX

OIIK&-100men
HYKJICOTIPOTEHIOB:

OIIK8-3Hapymenue
oOMEHa IMypUHOBBIX

OIIK-8-2MoueBas KuciaoTa
1 €€ COJIU B Pa3BUTUU

OCHOBaHUM MepeBapruBaHUe B KEIYAOYHO- | HYKICOTHIOB: CITFOHHO-KaMEHHOU
(camocTosiTenbHOE KHUIIEYHOM TpaKTe, | TUIepypUKEMUS, 0011€3HU, HAPYLLIECHUU
W3yYCHUE) BCACBhIBaHUE MPOAYKTOB | IMOAArpa, MOJIBFDKHOCTH BHCOYHO —
ruaponu3a. TkaHeBoll 0OMeH | MOYeKaMeHHas HUKHEUETIOCTHOTO CyCTaBa.
HYKJICOTHIOB: cxema | OOJIE3HD — AnnaHToWH (KOHSYHBII
OMOCHHTE3a IYPUHOBOTO W | B3aMMOCBSI3b C MEeTa0O0JIUT MOYEBOI HavanbHbrii
MUPUMHIUHOBOTO IIUKJIOB. | METaOOIMYECKUM KHCIIOTHI Y )KHBOTHBIX) -
buocunres AM® u I'M® wu3 | cuUHIPOMOM. OHMOAaKTHBHOE COEIUHEHUE,
WHO3WHOBOM KHUCJIOTHI. AHTHOKCHJIAHT, IPUMEHEHUE
Peakuuu pacnaga mypHHOBBIX B COCTaBe
HYKJICOTHUIOB O  MOYEBOH MPOPUITAKTUIECKUX
KHUCJIOTHI. CTOMATOJIOTUYECKUX
CPEICTB.
OIIK-8 IE-19 OIIKS-10mpenenenue OIIKS- 3 OIIK-8-2Bunpl peientopoB | Havanbubiii
Knaccudukanus, HOHSATHS — ropmonsl, | Crierupuyeckue Penenmmsa u MexaHU3MBbI
OMOXMMUYECKHUE KiIaccuukanuss (M0  MECTy | CBOMCTBAa TOPMOHOB. | JIGHCTBHSI CTEPOMIHBIX
GbyHKIINH, CUHTE3a, XUMHUYeCcKor | B3auMocBs3b (runpooOHBIX) U
0COOCHHOCTH OOMEHa | TPUPOJE, byHKIHSIM U | PETYJSITOPHBIX BOJIOPACTBOPHMBIX
U PETYJISATOPHBIX crioco0am peryJsiuy | CUCTEM OpraHu3Ma: CUTHAJIbHBIX MOJIEKYJI
(GyHKIUI TOPMOHOB (OHOOKpPUHHAS, TAapaKpUHHAsS, | HEPBHOM, (MenTUIHBIX TOPMOHOB,
ayTOKpPUHHAs). Oranbl | TOPMOHAIILHOM, (hakTOpOB pocTa,
MeTabonm3Ma TOPMOHOB: | UMMYHHOM. Mepapxusi | TUTOKMHOB U Ap.).
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OMOCHMHTE3 W  aKTUBalus, | TOPMOHAIBHOMN BuyTpukierounsie

XpaHeHUe u CEKpelHsl, | PeTyJIAlUU, TKAaHU- MTOCPEIHUKY JTCHCTBUS

TPaHCIOPT 1O  KPOBOTOKY, | MUlIeHH. KOHLIENIINN | TOPMOHOB: IIUKIHMYECKHE

peuenuus Hu MEXaHU3MBI | IPSIMO, 0OpaTHOM nykieotuast, UTO, JIAT,

JICUCTBHS, WHAKTHBAIAS U | CBA3H. BUIbI Ca*" NpocTarjiaH uHBbI -

yAalleHue  ®W3  OpraHu3Ma. | PelenTopoB XUMHUYECKas IPUPOJIA,

Cnenuduyeckue CBOMCTBA | TOPMOHOB U oOMeH, pyHKITUH.

TOPMOHOB. B3anmocBs3b | JOKaIH3aIms

PeryIsTOPHBIX cucteM | (MOBEPXHOCTHBIE,

opraHusma: HEpBHOH, | conpspkeHHble ¢ G-

TOPMOHAJILHOM, MMMYHHOH. | OelkamMu, KaHAJIbHBIE,

Nepapxus TOPMOHANBHOM | siAepHbIE), PYHKIINH,

peryisiiiii, TKaHU- MULICHH. | BIUSHUE CONEPIKAHUS

Konnenmun IpsSIMOii, | TOPMOHOB Ha

o0paTHO#1 CBsI3H. KOJIMYECTBO

pELenTOpOB

OIIK-8 JIE20 OITK8-1006mmmii Cummnaro- OIIK-8-2DH10KprHHAs Havanbnbiit
OO6mmit alanTalMOHHBIN CHHJIPOM | aJpeHaioBasi OCh. (GYHKIUS CITFOHHBIX JKee3
aIanTaruOHHBINA (Teopus I'.Cenbe). Pomp | 'unoranamo- (TapoTHH,HHCYTMHOTIOO0H
CUHJIPOM: TOPMOHOB B  pealu3alud | THIOPU3aPHO- BIiA, TJIFOKArOHOTIOAO0HBIN
0COOEHHOCTH ['umoranamo-runoduzapHo- TUPEOUTHAS OCh. (bakTopsl, pakTOpsI pocTa
OMOXUMUYECKUX HA/IMOYCYHUKOBAS ock. | ['opmonbI HEPBOB, AIUTEIN3AINN U
MIPOLIECCOB TponHble ropMOHBI TUIOGU3A; | TUIIOTaJaMyca np) Ponb cnroHHBIX XKerne3 B

KnaccuuKkanus, XuMUYecKas | (JTuOepHHBI, MeTtabonmu3me oaa

npupoJa, 3Ha4YeHUe B | CTaTHHBI),

perymsium GyHKIMN | XUMUAYECKas IPUPOJIA,

nepudepuyeckux xene3. CTIL,

¢dbynkuun. Mi3mMenenue

JITT: MeTa0O0INIeCKHe U | COCTOSHUS IOJIOCTH
¢usnonorndeckne  AGGEKTH. | pTa, ypOBHS
Tupeougabie TOPMOHBI: | CAIMBAIIMH MO
CTpoeHHe, OOMEH B MEYEeHM, | BIMSHHEM FOPMOHOB
MeTaboInYecKue u | (agpeHanuH,
¢dbusnonorndeckne  3GGEKTHI. | KOPTU30I,
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Merabomusm Homa B
opranusme, \ 'opMOHBI KOpBI
Ha/IMOYEYHUKOB -
TIIFOKOKOPTUKOCTEPOUIBI u
MUHEPATOKOPTHUKOCTEPOUIbI
KopTuzoH, KOpPTHKOCTEpOH -
CTpOCHHUE, BIUSHUE HAa OOMEH
BEIIECTB. [ OPMOHBI TOJIOBBIX
JKeJle3: aHIPOTeHbl, SCTPOTEHBI,
CTpOCHHE, METa00IU3M,
OMoJIOTHYECKAs POJTb.

TUPEOUHBIE
TOPMOHBI.

OIIK-8 IE21
.buoxumust kpoBu:
Iia3zma.

OIIK 8-1T'maBHBIC QyHKINN
KpPOBH - JKHJIKOH TKaHU
opraHu3ma: JbIxaTelibHasl,
TpaHCIOPTHAs,
BBIICTTUTEIbHAS,
peryisiTopHasi, 3aliuTHasl,
uHTerparuBHas, OuU3uKo-
XUMHUYECKHE CBOKCTBA KaK
KOJIJIOUJHOM CHCTEMBI;
KOHCTaHTBI KPOBHU: 00BEM,
IUIOTHOCTB, BA3KOCTEL, COD,
reMaTtokpuT, pH, K1uHuKo-
JMArHOCTUYECKOE 3HAUCHUE
onpeaeneHus. . XUMHYECKUI
COCTaB IJIa3Mbl:
BBICOKOMOJIEKYJISIPHBIE U
HU3KOMOJIEKYJISIPHBIE
OpraHMYecKHe COeTUHEHUS,
anekTposuThl. [lnasmeHHbIe
OCJIKM KpPOBU B CMEIIAaHHOM
ciroHe. J[McnpoTenHeMun —
TUIO-, TUIEp-,

OIIK8-3IIonaTus:
Iu1a3Ma, ChIBOPOTKA,
¢dbopmeHHbBIE
AIIEMEHTHI,
KOJIMYECTBEHHBIC
XapaKTePUCTHKN

benku nazmel KpoBuU:

KJacCUpUKaIus,
METO/IbI pa3/ICIICHUS.
DepMEHTHI T11a3Mbl
KpPOBH:
KJ1accuukanus mo
MIPOUCXOKIACHUIO,
(GyHKIMH, KITMHUKO-
JMAarHOCTHYECKOE
3HayeHue. benku
ocTpoil (azbl
BOCTAJIEHUSI KPOBH U
CITFOHBI

OIIK-8-2MeTtox
anekTpodopesa,
JIMarHOCTUYECKOE 3HAUCHUE
B OIpeIeNICHUN OEIKOB
KpOBH U citoHbl. KiinHuko-
JTUarHOCTHYECKOC 3HAUCHUE
MCCIIE0OBAHUS COACPKAHUS
KOMITOHEHTOB — MOYEBHUHEI,
aMMMaKa, aMUHOKHCJIOT,
KpeaThHa, KpeaTUHUHA,
MOYEBOI KHCIOTEIL,
YKUBOTHOTO MHIWKAHA U I,
B KPOBH H

ciaroHe. be3azoTucTeie
OpraHUYeCcKUe COCAMHEHUS
CBIBOPOTKU KPOBHU
(Tmroko3a, JIaKTar,
MMMPOBUHOTPATHAS
KHCJIOTA): KIIMHUKO-
JUTHOCTUYECKOC 3HAUCHHUEC

HavansHb1i
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napanpoTeHHEMHH, TIOHSTHE,
NPUYHMHBI BOSHUKHOBEHHS,
METO/bI OOHAPYKEHUS,
noceICTBUS. AbOYyMUHBI
CBIBOPOTKH KPOBH: MECTO
OMocHHTE3a, 0COOEHHOCTH
aAMHHOKHCIIOTHOTO COCTaBa,
CTPYKTYpBI, (PU3UKO-
XHUMHYECKHUX CBOMCTB,
¢byskuuit. ['moOynuHsI:
knaccudukanus. OTaenpHbIe
MIpeCTaBUTENN OCJIKOB O- U [3-
(dbpakumii: MecTo OMOCHHTE3A,
0COOEHHOCTH CTPYKTYP,
(U3NKO-XMIMHYECKIX CBOWCTB,
(byHKIMH, THaTHOCTUYECKOE
3HaueHue. bemku ocTpoii daswl
BOCIIJICHUS: O.-aHTUTPHUIICHH,
[2-mMakporno0ynuH,
rantorjaoouH, C-peakTUBHBIN
0eJI0K, onpezieNieHHe B KPOBU U
CITIOHE, TMarHOCTUYECKOE
3HAa4YCHHUE. ONPEICTICHHS
COJZICpKAHUS OTICITBHBIX
COCIUHEHMH, CBSI3b C
COJZIep)KaHUEM B KPOBH,
JMAarHOCTHYECKOE 3HAUCHHE

OTIPEICIICHUSI.
OIIK-8 JIE22. OIIKS8-1.0cobennoctu OIIK8-3Buapr OTIK-8-2YpoBeHb Hauanbubri
buoxumus kposu: 3penoro sputponmTa | remorioouHoB. [Ipons TeMOITIOOHHA KPOBH
KIJIETKHA KPOBHU (cTpykTypa, XUMHAYECKUH | BOJHBIC TEMOTTIO0WHA.

cocTaB MeMOpaHbI U IUTO30J1s1, | bruonornyeckne

GbyHKIHH). OcobenHoctr | pyHKIHMH JTEHKOIMTOB
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MeTaboJIn3Ma: SHEPTeTUUECKHI
u YIJIEBOIHBII o0MeH
(menTo3odocdaTHbi MyTh U
2,3 - nudocdorauiepoaoBbIii
(A®I') myHT rIMKONM3a).
I'emorno6uH: CTpOEHHUE,
GyHKOMHM, CHHTE3, pachaj
reMorsioouHa B Hopme. Kpusast
HaCHIIICHUS reMoTJI00nHa
KHUCIIOPOIOM,
aJUTOCTEPUYECKasi  PETYJISLHSL.
buocunTe3 rema, perynsius.
MertreMoriioOMHpeIyKTa3Has
CUCTEMA, LUATOXPOM BS.
MexaHu3mel
AHTUOKCHJIAHTHOW 3allUTHl B
SPUTPOITUTE.

Jlelixouut: byHKIUH,
XAMUYCCKHI COCTaB,
0Cc00EHHOCTH 0OMEHa BEIECTB.
broxumudeckune ACTICKTHI
¢arouuTo3a.

CJIIOHBI, OCOOCHHOCTH
OMOXUMHUYECKAX
MTPOIIECCOB .

OIIK-8 JIE 23
buoxummus rmoyex u
MOYH.
buoxummueckue
MEXaHHU3MBI
¢bopmupoBaHus
OMOJIOTHYECKUX
KUJIKOCTEH (Moya,
CITIOHA)

OIIK  8-1®ynkummn
BBIJICIUTENbHAS
(3KCKpeTopHast), peryasTopHas
(3HIOKpUHHAS,
TOMEOCTaTUYECKas),
MeTa0oIMIecKasd,
00e3BpeKUBAIOIIAS
(1eToKCUKaIMOHHAS ).
OcobenHoctu merabonusma B
moykax (MO3roBo€, KOPKOBOE
BEIIIECTBO):  DHEPTETHYCCKUA,

ITOYCK:

OIIKS-
3buoxumMu4ecKre
0COOCHHOCTH
MoueoOpa3oBaHUs Ha
sTanax GuUIbTPAINH,
peabcopobuumy,
cekperuu. Pu3ukKo-
XAMUYECKHUE CBOMCTBA
Y COCTaB MEPBUYHOMU
Moun, Knupenc
TJIFOKO3bI, MOUYEBHHBI,

OIIK-8-2/Inype3 B HOpME U
HapyuLIeHUsl (OJIUTOypHs,
anypus, noauypus). O0rue
CBOMCTBAa MOYM B HOpME U
MIPU TIATOJIOTHH: 00BEM,
IIPO3payHOCTb, LIBET,
IJIOTHOCTh, 3HaYeHue pH.
[Taronornueckue
KOMITOHEHTHI pEHAIBHOTO U
BHEPEHAJIBHOTO
pouCXOXACHUS (O€IOK,

HavansHb1it
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YIJIEBOJIHBIM, JIUIHUIHBIN,

OenkoBbIii 0OMeHbl. Kimpenc:
MOHSTHE, BHUJIEI. Ouenka
(YHKIIMOHATTLHOTO COCTOSHUS
moyek. XHMHYECKHH COCTaB
MOYHY B HOPME - OpTraHUYECKHE
BEIIIECTBA U DJICKTPOJIUTHI,

Perynsamusa modeoOpa3oBaHus
A BOIHO-COJIEBOTO OOMEHa
(6bamanca) Pomp  ropmMoOHOB:

aITbIOCTEPOHA,
AHTUNYPETUIECKOTO
(Ba3ompeccuHa), peHuHa,
MIPEACEPIHOTO
HaTpuiypeTudeckoro ¢axkTopa
(ITH®),BuTamrna I,

MapaTropMoHa, KaJIbIIMTOHUHA
B NOAJCPKAHUU TOMEOCTa3a U
KOHEYHOTO  COCTaBa  MOYH.
Mexanausm JIeHCTBHUSA
albJ0CTEPOHA n
AHTUIMYPETUYECKOTO TOPMOHA
Ha MOJICKYJISIDHOM YypOBHE B
MOYKe W Ha TKaHU-MUIICHU.
Vyactue modex B MeXaHH3Max

peryisuuu KHUCJIOTHO-
OCHOBHOTO COCTOSTHHSI
opranms3ma (peabcopOuus

rUApoKapOoHaTa, aIuI0TeHEe3
u amMoHuoreHe3). CxoAcTBO ¢
mporeccaMd B CIIOHHBIX
JKee3ax. MouekamMeHHas
oonesnb. CocraB  KaMmHEH.

VHYJIVHA,
KpeaTuHuHa. Poiib
pPEHUH —
AHTUOTEH3UH—
aJIbJ0CTEPOHOBOM
cucremsl (PAAC) B
MO/I/IEP/KaHNN
roMeocTasa HaTpHs U
pa3BUTHH
TUIEPTEH3UU.

MOHOCaxapHuIbl, KETOHOBBIE
Tena,
KpoBb).brnoxumudeckue
MCXAaHU3MbI pa3BUTHUA
MOYEKaMEHHOW OOJIC3HU U
CHAJIUTHA3A.
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[IpuunHbl KamMHEOOpa3oBaHUs

(koHUIeHTpanus  cosel, pH,
HaJu4ue LICHTPOB
KPUCTAJUIN3ALIUN).

OIIK 8-1buoxumuueckue
roMeocTaTu4eckue QyHKIHH
MEYEHHU B YTIIEBOTHOM,
JIAMHIHOM, OCJIIKOBOM
obmenax, nogaepxanuu KOC,
TOPMOHAJIBHOM peryJIsLny,
JIETOKCUKAITNH, YKCKPEIINH,
MHTETpaluu MeTabosm3ma.
Oc00EHHOCTH Pa3TUYHBIX
BHIOB OOM€EHA B IIEUEHH,
KPOBHU U €r0 KOMIIOHEHTOB,
Posb nedenu B s3kckpennun
KOHEUYHBIX MPOAYKTOB 0OMEHa
1 KCEHOOHMOTHUKOB.
KcenobOuoTtuku: onpezaenenne
MOHSATHSI, KIIACCU(DUKALINSA,
MeTa00JIM3M BOIO- U
AKUPOPACTBOPUMBIX BEILIECTB.
[lonsiTHE «IeTAIBHBINA CHHTE3)
Y XMMHYECKHI KaHIIEPOTEHE3.
JleTokcukarmoHHast GyHKIUS
IICYCHH M CIIIOHHEIX JKEJIe3.
(muToxpom Paso, peakiuun
OKHCIICHHS -
THIPOKCHITUPOBAHHS )
MexaHn3Mbl KOHBIOTAIlNH
Cynb(haTHBIH,
[JIIOKYPOHU/IHBIN,
rIMNUHOBEIN.. [TaTonorus

OIIK8-3
OYHKIHMOHAJIBHBIE
poObI M HATPY3KHU
XapaKTepU3YIOIINe
COCTOsIHME OOMeHa
YIJeBOOB (Harpy3Kka
(bpyKTO30H,
rajakTo30M,
JIAKTaTOM), OOMEH
TUTUA0B (JIUITHTHBINA
CHEKTpP KPOBH -
oomue munuael, TT,
@JI, 06m-XC,
3TepU(PUIIPOBAHHBIH.
XC, XC-JIIBIL, XC-
JIITHII, uagexc
aTepOreHHOCTH,
OTHOIIICHHE
JITTHIT/JITBI),
a30THCTHIN 0OOMEH
(oOrmuit 6enok u
abOYMUH KPOBH,
anexTpodopes OEIKOB
J1a3MbI KPOBH,
pacuer
abOyMUH/TTI00YINHO
BOT'O MHJIEKCA, OO
Y OCTaTOYHBIN a30T
CBIBOPOTKH KPOBHU U

.. OIIK-8-2ITaTtonorus
oOMeHa OmMpyOHrHa, BUBI
KENTYX (J1abopaTopHast
JIMAarHOCTHKA «IIPSIMOTO» U

CHETPSIMOT0Y» OUnMpyOnHa).
Jlnarnoctrueckoe 3HaUYCHUE
onpeereHus: OMMpyorHa B

KPOBHU U MOYE

Havansueii/
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oOMeHa OunupyOuHa, BUIBI
KenTyx (1aboparopHas
IMAarHOCTHKA «IIPSMOTO» H
CHETIPSIMOTO0Y» OWIINPYOUHA).
CuHIpOMBI MOPAKEHUS
MEYCHH: IUTOJIUTUICCKUH,

XOJICCTaTHYCCKHM,
bruoxumunueckue byHKIIH
CITFOHHBIX xKernes3 B

JETOKCUKAITMMKCEHOONOTUKOB
(MeTaboaM3M, KOBIOTAIIHS).

€0 KOMIIOHCHTOB,

OIIK-8 JIE25.
buoxumus
COCTUHUTEIILHOMN
TKaHU

OIIK8-1benkn
COEIMHUTENLHON
KOJIJIareH,
PETUKYJINHOBBIC
Bunr
0COOEHHOCTH
AMUHOKHCIIOTHOTO COCTaBa,
oo TJIMIAHA, JIN3VHA,
nponuHa. Pa3znuune TepMHHOB
- 0OeI0K-KOJIIareH u
KOJIar€HOBOE BOJIOKHO.
[Iponieccunr  KoJulareHa B
¢ubpobnacrax, poib anmnapara
Tonbmxwy, camocOopka
¢bubpun BHE KIIETKH.
[M'unpoxcuMmpoBaHUETIPOIIMHA,
JIN3MHA, JIn3unokcuaassel.
OO6pazoBanue QJTBJIN3HHA.
«CIuBKmn» BOJIOKOH
KoJIareHa. ITaTonorns
KOJIJIArCHOBBIX ~ BOJIOKOH — —
cuHJIpoM Diepca-/lanioca.

TKaHH:
DJIACTHH,
BOJIOKHA.

KOJIJIarcHa,

OIIKS-
3buoxumuueckue
O0COOCHHOCTH COCTaBa
COEIMHUTENLHOU
TKaHHU.
HanMonexynsipabie
(cynpamonexysipHble
) CTPYKTYPBI:
MIPOTEOTTTNKAHOBBIC
KOMILJIEKCBI, COCTaB,
CTpO€HUEU 3HaYeHUE
BuTamMuHa CB
¢dbopmupoBaHuU
KoJl1areHa

OIK-8-

2" TMKO3aMUHOTIMKAHBI U
MIPOTEOTIINKAHBI B ICHTHHE,
MyJIbIIE, TKAHSAX JECHBI U
CIIM3UCTHIX MOJIOCTH PTa.
Crnenuduyeckne MapKepbl
JeTpaganuu
COETUHUTEILHON TKaHU
(OKCUIIPOJIUH, IECMO3HH B
MoOYe, CITIOHE), XJIOPHJIBI B
note (MyKOBHUCIIHI03).

Havanpubii
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DnacTuH. OcobenHoctu
AMHUHOKHCIIOTHOTO COCTaBa H
CTPYKTYpPHOMH OpraHu3aIu
MOJIEKYJIBL. 3HayeHue
JTU3WIOKCHIa3 B 00pa3oBaHUU
JIeCMO3UHa U HM30JIeCMO3HHA.
AKTHBaIys dhepmenTa
3jactasbl  MOJA  JIEWCTBUEM
(hakTOpOB  BHEIIHEH CpEIbI.
3HaueHue o-1-aHTUTPUIICUHA B
COXPAaHEHHUU  CTPYKTYpbl U
(yHKIMHU >71aCTHHA.

MexKireTouHOoE BEIIECTBO
COCIMHUTEIIbHOU TKaHWU.
Crpoenue
COCTaBHBIXKOMITOHHTOB:
THaTypOHOBast KHCJIIOTA,
XOHJIPOUTUHCYNIb(AT,
nepmarancynbdar.  Dusnko-
XUMHYECKHE CBOMCTBA,
OMOJIOTHYECKHE (GhyHKINN.
Cunres KOMIIOHEHTOB
[INKO3aMHHOTJINKAHOB —
[JIFOKYPOHOBOM KHUCJIOTBI,

aMUHOCaXapoB U3 ri1-6-¢.
Perynsuus cunresa
KOMIIOHEHTOB
COEAUHUTEIIBHON TKAaHU —
ropmonsl (CTT, Tupeonubie,
MHCYJIHH, (aKTOPHI pOCTa,
ACTPOreHbI), BUTaMHUHKI (A, E,
K, C, 1), muxpoanemenTts (Cu,
Zn, Mg).
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OIIK-8 IE 26
buoxumus
MHUHEPAITBHOTO
KasbIwii/pocopHOoro
oOMeHa

OIIK8-1bamancer u
MeTa0OINIecKre byHKIMN
WOHOB  KajblMA,  Mardus,
docdara, dTopuna B
OMOJIOTMUECKUX TIpolleccax B
OpraHusMe.

[ToTpebHOCTE B  dJIEMEHTaX,
IIOCTYIUIEHHE C IPOLYKTaMHU

MMUTaHUS, 0COOEHHOCTH
BcaceiBanus B K. K.T.
buonornueckas poJib
ButamuHa K B Meraboausme
KaJIbIIHSI.

Butamun JI — xumuueckas

MpUpoJIa, dTarbl 00pa3oBaHM

AKTUBHBIX dopm, ux
MeTabOIMIeCKHe GbyHKITNH,
MexXaHu3M  aeuctBua.  Ponb
MEYeHH, II0YeK B OOMEHE
BuTamuHa /JI.
[TapaTupeouiubIi TOPMOH
(II") u xanpuuronun (KI') —
XUMHYecKas npupoja,
CTUMYJIBI CEeKpeluH,

MEXaHU3MEI IEUCTBUSL.
I'opMOH napoTuH.
KoopannupoBanHbIii
rOMEOCTa3 KaybIUsl, MarHusl,
dhocharoB B HOpME C yuyacTHeM

TOPMOHOB.

Bnusiaue WHCYJIMHA,
TJIFOKOKOPTUKOUIOB,
ACTPOrECHOB, TUPEOUTHBIX

OIIKS-
3buonoruyeckas poib
Pa3IMYHBIX dbopm
AIIEMEHTOB
(MOHW3UpPOBaHHAS,
KOMILIEKCHAs,
CBsI3aHHAsI c
Oenkamul),  BIIMSHUE
(hakTopoB (pH,
coziepKaHue
aTbOYMHUHOB B IIJIa3Me
KpOBH) Ha ux
COOTHOIILICHHE.
OcHoBHbIE
9K30T€HHbBIE u
9H/IOTCHHBIE TPUYUHBI
OTKJIOHEHUSI  YPOBHS
KaJIbIIHS, MarHus,
dbocharoB OT HOPMBI.
N3menenue
aKTUBHOCTH

(hepMEeHTOB TKaHEH u
CITFOHBI pH
HapyleHun OanaHca
KaJbLus, Martus,
¢dTopuna B opranusme

OIIK-8-2Pacnpenenenue B
OpTraHu3Me MOHOB KaJbIHs,
MmarHus, pocdara, propuna:
TKaHH, KUJIKas cpea, MyTH
BbIJIETICHUS U3 OpraHu3Ma
I'opMonanbHas perymsnus
oOMeHa KaJblMs, MarHus,
docdara B HopMe: BUTAMUH
J1, mapaTupeouIHbIN
TOPMOH, KaJbIIUTOHUH

HavanpHbii
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TOPMOHOB Ha MHHEPAIbHBIN
00OMeH.

Kimanueckue MIPOSIBIICHUS
TUIIEp- W TUIO- KaJbLHi-,
Mar"ui-, dbocharemuii,
bTopuaEMUiA.

Bbuoxumuyeckoe 000CHOBaHHE
HCIIOJB30BaHMs BUTamMuHA /I,
TOPMOHOB TP  HAPYIICHUU
MUHEPAITLHOTO
obmena.CoepxaHue KaabIus,
¢docara B KpOBH U CIIIOHE.

OIIK-8 JIE 27.
buoxumusg koctHON
TKaHU

OIIKS8-1CootHomIeHE
OpI‘ﬁHH‘I@CKI/IX nu
MUHEpaITbHBIX KOMITOHEHTOB B

pPa3MUYHBIX BHJAX KOCTHOM
TKaHU (YTJICBOJBI, JIMIIHIBI,
HU3KOMOJIEKYJISIPHbBIE

BEIIIECTBA — ITUTPAT, JAKTaT).

benku koctHOW TKaHu. THUIBI
KOJIJIAar€HOBBIX BOJIOKOH.
TxanecnenupuIHbICHEKOIIIAT

OIIK 8-3KieTounsie
AJIEMEHTHI KOCTHOM
TKaHU 0CTe00JIaCThI,
OCTEOKIJIACTHI,
OCTEOIIUTHI: CTPOCHHE,
OMOJIOTHUYECKHUE
GbyHKIIUH,
MeTa0O0JIMUECKHE
ocobenHoctu Ponp
putamuHOB C, I, A, K

OIIK-8-20cTeoTpornHoe
NeicTBUE KAaTHOHOB (+2,
+3), BiusiHue (haKTOpOB
BHEIIIHEN CpPEBI HA
MUHEPAIBHBIN COCTaB
KOCTHOM TKaHHU. [Ipoueccsl
peMOIeTMPOBAHNE KOCTHOM
TKaHU: QYHKIUU
0CcTe001aCTOB U
OCTEOKJIACTOB,

€HOBbIE OEJKU: OCTEKAJbLUH, | U Y- MPEJICTaBICHUS O
OCTEOHEKTHH, OCTEOPOHTHH. KapOOKcHriIyTamaTa B | MpoIeccax MUHEpaTUu3aluu
@®epMeHThl — MIeNOoYHas U | MeTaboau3Me U IeMUHEpaIU3alu
KHCast ¢ocdaraspl, | KOCTHOHM TKaHU (ocTeoreHes M OCTEOJNU3).
nupodocdarasa, KojutareHasa, | MuHepaibHbIe buoxumuueckue

170:4 0COOEHHOCTH, | KOMIIOHEHTHI KOCTHOH | M3MEHEHHSI MeTaboIn3Ma B
Ouoyoruveckas polib. TKaHHU. KOCTHOW TKaHU IpH
CpaBHHTEBHEIC 3HAYCHUS paxwure.

MIPOU3BEICHUI Hapymienns
pacTBOPUMOCTHU coJei METa0OTNIECKUX
(TMApOKCHANaTHT, MPOLIECCOB B KOCTHOM

HavansHb1i
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KapOOHaTamaTHUT, XJOparnaTur,

¢dropanarur, KapOoHaT
KaJIbIHs, PTOPUI KaIbITUs)..
.Kocrnas TKaHb B
NOJIeP)KaHU U KHUCJIOTHO-
OCHOBHOT'O TOMEOCTa3a.
buoxumuueckue MapKephl
KOCTH B nporeccax
(dhopMupOBaHHs
(OCTCOKAJIBIINH, ICITIOYHAS
docdarasa, MIPOTICTITH B
KOJUIlareHa) U pe3opOruu
(xucnas docdara3sa,
COCIVHEHUS,  OKCHUIIPOJIHUH).
3HaueHue nosmdocdarton

KOCTHOM TKaHU B OCTEOTCHE3E.
Perynstopusie  3¢dexkTs u
B3aUMOOTHOLICHUA TOPMOHOB

(TTapaTHpPEOH THBIH,
KaJIbIIMTOHUH, HWHCYJIMH,
THUPOKCHH, CTEpOHTHBIC

TOPMOHBI) B  O0ecre4eHnun
MIPOLIECCOB PEMOJIETUPOBAHUS
KOCTHOM TKaHHU B HOPME.

Hapymienue MeTabom3Ma
KOCTHOM TKaHW — 3HJIOTE€HHbIE
U DK30reHHbIe  (DaKTOpHI.
Ocremnopo3,  ocTeoMalIsIus,

bayopos. [IposiBnenue
THUIIOBUTAMHHO3a I[, THUIIO- U
THIIepIIapaTHPEOUIH3MA y

JIeTe! U B3POCIIbIX.

TKAHH JICCHBI U COCTOSTHHE
3y0OB.

OIIK-8 JIE 28.

OIIKS8-1Aunaromo-

OIIK8-3Dmaurb,

OIIK-8-2Posnb BuTamuna /|

Havanpubii
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buoxumus TBepabIX
TKaHEW NOJIOCTH PTa.
XUMUYECKHUH COCTaB
1 OMOXUMHYECKHUE
MPOLECCHl B TKAHAX
3yba

THCTOJIOTUYECKHUE
0COOEHHOCTH CTPOCHUS 3yOOB.
OO0muii T1IaH  CTPYKTYPHOU
OpraHM3aIuH 3y0a..
buoxumuueckre ocoOeHHOCTH
MIPOIIECCOB B HHAMEN00JIACTaX
Ha JTamax CO3peBaHUs dMallH.

O6pa3zoBanue IMaIH:
OMOXUMHS amMeJIoreHesa,
OCHOBHBIC CTaJUU CCKPCLUA U
MEepBUYHAS ~ MHHEpaTU3aIlHs;
CO3pCBaHUC 148 BTOPpUYHAA
MUHEPATA3AIINS;
OKOHYATEIIbHOE CO3pEBaHME

(TpeTUuHas MUHEPATU3AIIHS).
buoxumuueckrue ocoOeHHOCTH

OIIOHTO0IaCTOB. JenTuH
(IepBUUHBIH, BTOPHUYHBIH,
TPETHYHBIN), OHOJOTHYECKHE
byHKIUH, OnoXumMus
MIPOLIECCHI JNEHTUHOTEHe3a.
KomnnarenoBsie u
HEKOJUTar€HOBBIE Oenku
nedtuHa. Pone Butammuua /I B
WHIYKIUA CUHTE3a Ca-
CBSI3BIBAIOILINX OETIKOB.
MeKKIeTOUHBIN MAaTpHUKC
JICHTHHA. MuHepanbHbIi
COCTaB U 30HBI
MUHEpaTU3aluu JIEHTHHA.
[Tpruunb! HapyLICHUI
(memocratok  BUTamuHa /I,
KQJIBIIUTOHUHA, (bayopos).

JIEHTUH:
OHOJIOTHYECKUE

GbyHKITNH,

XUMHWYECKUU COCTAB.

Ponw nona gropuna

B MHAYKIHUK cuHTe3a Ca-
CBSI3BIBAIOIIUX OCIIKOB.
[Tynpna: 6Guonmornueckue
(byHKINH, OCOOEHHOCTH
KJIETOYHOT'O COCTaBa
(0OHTOOIACTHI,
¢bubpoobnacTel, Makpodaru,
TUMQOIIHTHI, TYYHBIE,
JNEHTPUTHBIE). MenuaTopsl
MyJIBIIBL:.
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[lenounas docdaraza
pa3BUBAIOLINXCS 3yOHBIX
TKaHeH (aKTUBAlUA ITUHKOM,
YTHETEHHE ackopOarom,
dbropuom).

CocraB MEXKKIICTOYHOTO
BemectBa (komtareH [ u 111
tunoB, ['Al'). Meauaropsl
Ty JIBITBI: HOpaJpEHAaJIHH,
HEUPONENTUBI —
XOJICIIUCTOKMHUH,
COMAaTOCTaTHH, MET- M JeH-
SHKe(DATHBL.

OIIK-8 IE 29
buoxumus CirOHHBIX
JKeJe3, CIIFOHBI U
POTOBOM KUIKOCTH
Musnepanuzyromias
(YHKIHS CIIOHBI

OIIK 8-1Cmrona — cekper
caoHHBIX  kenme3.  Cirona,
poTOBasi KHUAKOCTh BrusHue

pa3nuyHbBIX  (AKTOPOB U
BO3pPAacTHBIE

U3MECHEHUS. OHJIOKpUHHAsI
(GYHKIMSA ~ CIIOHHBIX  JKeJle3.
KcepocTomus.

Opranunueckue
HU3KOMOJICKYJISIPHbIC
KOMITOHEHTBI CITFOHBI
(yrneBonpl, JIUTIABI,
aAMHMHOKHCIIOTBI, HEeNTU/IB,
BUTAaMHHBI), WX 3HAUCHHE B
oOMeHe BEILIECTB u
MOJ/IEPKAHUU COCTOSIHUS

MIOJIOCTH pTa.
Koneunsle npoaykTsl oOMeHa
(MoueBHMHa, KpeaTHHWH,

OIIK8-3DyHKIMMN
CIIOHBL. XHUMUYECKUHI
COCTaB  CMELIAHHOU
CJIFOHBI, pOTOBOI
JKUOKOCTH.  MeToabl
CHAJIOMETPUHU.
Cyrounblii 00beM U
(UBUKO-XUMHUYECKHUE
MapaMmeTpbl  CIIFOHBI
(IOTHOCTB, BSA3KOCTD,
OCMOTHYECKOE
JaBJIEHHE, pH,
OydepHass  €MKOCTb,
yAenbHas
ANEKTPOTIPOBOTHOCTD )
, CKOPOCTh
CaJINBALINH.
MunepanbpHbie

KOMITIOHCHTBI  CJIFOHBI

OIIK-8-2depmeHThI
CJIIOHBI, POTOBOM

KUOKOCTH: OuoJIoruyeckas

POJIb, IPOUCXOXKICHUE
(xmaccudukarus).

Jlnarnoctuueckoe 3HaUYCHHUE

oTpe/IeIICHUST aMUJIa3hI,
JIM30IIMMAa, KUCIION 1
menoyHou gocdaras,
THaTypOHUAA3HIL,

WHTUOUTOPOB IIPOTEUHA3 B

POTOBOM IMOJIOCTH.

®epmentsl AO3 (kaTanasa,
COJl, muenonepokcuiaza).

HavanpHbii
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MoueBast
UCTIOJIh30BAHUE
OMOXMMHUYECKUX TIOKa3aTeneit
CIIIOHBI B IIEJIIX HEMHBA3UBHOMN
JIUArHOCTUKH, KOPPEJSUs C
MOKAa3aTeJIsIMH TIa3MbI KPOBH.
benku cmoHBI M pOTOBOM
KHUIKOCTH: KIaccuukanus,
MPOUCXOXKACHHE. MyIUHBI —
COCTaB, OHOJIOTHYECKHUE
GbyHKIIH. ATEOYMUHBI CITIOHBI
B JIMaTHOCTUKE BOCIAJICHUS
CIIIOHHBIX JKeJe3.

HN3MeHeHne  aKTUBHOCTH
(dhepMeHTOB TpU 3a00JIEBAHMIX
MOJIOCTH PTa.

MecTHble (haKTOpBI 3alIUTHI U
pa3pylieHus MOJIOCTH pPTa.

KHCJIOTA),

Pone 0OenkoB B co3maHuA
“JIUMKOTO cinost” —
MOrPaHUYHON  IIJIEHKM  HA
MMOBCPXHOCTHU MATKHUX )41
TBEPAbIX TKaHEH IMOJOCTH pTa.
Ocoboe  crpoeHue  OenKoB

JIMIIKOI'O CJIOA.

A UX OMOJIOTHUYECKUE
byHKIUH.

OIIK-8 JIE 30
.bydepnrie cBoiicTBa
KpPOBH U CJITOHBI

OIIK8-1Munepanusyromas
¢bynkius cmonbl. CTpykTypa
CJIFOHBI
(MHLIETUTSIpHBICOOPA30BaHMS ),

Hay4yHbIE HCCIIEI0BAaHUS
akanemuka B.K. JleouTbeBa

Biusiaue pa3IMYHBIX
¢baxTopoB Ha

OIIK8-3bydepHusie
CBOICTBa CJIFOHBL.
KomrmioneHTsl
OydepHOIl  cHCTEMBI
CITEFOHBI —
COOTHOILICHHE,
MIPOUCXOKICHNE,
(yHKINN.

OIIK-8-2MeToapl  OLIEHKH
KOC u O6ydepHBIX CBOWCTB
cmonbl. Kpussie Ctedana u
KapOaMHHas, IapaMeTphl,
UCTIOJIh30BaHUE B
JIMarHOCTHKE COCTOSIHUS
M0JIOCTH

prallaronoruyeckas  poJib

HavansHb1id
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MUHepalu3ytonme  QyHKIHH
CJIIOHBIL: COCTOSIHUE
MEPECHIEHHOCTH,

COOTHOIIEHUE  Kallbllud U

dbocdara, oObeM M CKOPOCTH
calvBalUuy, BeauuuHa  pH,
(HUBUKO-XMMHUYECKHE CBOMCTBA

CIIIOHBI, coJepKaHHe
HU3KOMOJIEKYJISIPHBIX BEILECTB
(riroko3a, OpraHUYECKUE
KHUCJIOThI, MOYEBHHA, aMMHAK),
Colep)KaHWE€ M  aKTUBHOCTb
(dhepMeHTOB “samuTer’ W

“pa3pyleHus” MOJIOCTH pTa.
Onpenenenne nonstus KOC,

OHOJIOTHYECKOE 3HAYCHUE,
MOCTEACTBUS HapyUICHUMN.
OcHoOBHBIE IIPUHLIUIIBI
perysiuuu KOC:
H300CMOJISIPHOCT,
AIEKTPOHEUTPATILHOCT,

noctossHCTBO pH. Hapymenus

KOC - xnaccudukarmus 10
MEXaHU3MaM nu CTCIICHU
KOMITEHCAIUH.
I"'omeocTaTnueckue

Mexanu3mbl peryisinuu KOC:
METa0OIMUECKUE MPOIECChl Ha
KJIETOYHOM  ypOBHE,  POJIb
JIerkux, mouek, medenu, JKKT
U Jp., (UBHKO-XUMHUYECKUX
Oy(depHBIX CHUCTEM KpOBU H

TKaHel. [IpuunHbl HapylIeHus

[Tokazatenu pH B
HOpPME. Benymue
OMOXUMUYECKUE
(bakTopsl B pa3BUTHH
Kapueca: HM3MEHEHUE
(GYHKIMM  CIIOHHBIX
&Kele3, HOPMaJIbHBIX
MOKa3aTeyen 51
OydepHBIX  CBOWCTB
CIIIOHBI, XapakTep U
COCTaB MUIIEBbIX
MIPOAYKTOB,
coiepKaHue MOHA
dTopuna B Bome U
MUIIEBBIX MPOIYKTaX,
TUTHEHA TIOJIOCTHU PTa.

MOHOCaxapu0B B
Hapymenun KOC nonoctu
pra. Cas3p MEXKITY
METa0OIUIeCKUMHU

HapyUICHUSIMU B OpraHu3Me
Y PUCKOM Pa3BUTHS Kapueca

(muaber, TUIIO-,
THIIEPIIAPATUPEOUINU3M,
THITOTHPEO3,
TUIIEPKOPTULIU3M,

TUTIOBUTaMUHO3 []).
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KOC B  momoctm  pra.
Mexanusmsl peryisanuun KOC
B TOJOCTH pTa. MeTroasl
ouenku KOC wu OydepHbix
CBOMCTB CIIOHBI. MeXaHU3MBbI
ydacTusi KapOOaHTHIpa3bl B
perymsinun - KOC.  CnocoObr
oumenkn KOC (mokazarenu
KpOBHU, MOYH, CITIOHBI).
buoxumuueckne  MeXaHU3MBI
pa3BUTHS KapueCcOTeHHOM
CUTYaIlMU B TIOJIOCTHU PTA.

6.3.Paznennl nucuumuinnebl (JE) u BUABI 3aHATHI B Yacax
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Ne nucnunnunaapHoro Ne nuakTM4ECKON €TMHUIIBI Yacel o BUaM 3aHATHIA Bcero
MOyJIs1/pasaena Jlexty | IIpakr | JIab | kontp | Cam.p :
7178 J3aHAT | opar | onb | abora
nus
1 OCHOBBEI VYK11,0I1K-8 JIE1. ®depmenTsI: cTpoeHHE, ONOXUMHUUECKHE (DYHKLUH, 2 1 2 3 8
o 0CO0EHHOCTH (DEPMEHTATHBHOTO KaTaJIn3a

MOJICKYJIAPHOU OIIK-8 JIE 2. Mexann3mbl (epMEHTATUBHBIX PEaKIINid BUIbI MHTHOUPOBAHUSI. 1 2 2 5

OpraHnu3anuu OIIK-8 JIE-3 MexaHu3Mbl PeTyJIsuid akTUBHOCTH ()epMEHTOB 2 2 3 3 10

METa00IMYECKHX YK 11,0I1K-8 JIE 4 MenuuuHcKasi S9H3UMOJIOTHs (9H3UMOAHATHOCTHKA, 2 1 2 2 7
9H3UMOTEPAIHs, YH3UMONATHH, PEPMEHTBI CIIIOHBI).

IIpoucCCoB
OIIK-8 JIE 5. Ctpoenue, pyHkiun MuToXoHapuid. L{uki TpukapOOHOBBIX 2 2 4
KHCJIOT,
OIIK-8 JIE6. MuToxonnpuansnas OTL] MukpocomaisHoe, cBOOOJHO- 2 1 2 2 7
panrKaibHOEe OHOJIOIMYEeCKOe OKUCIICHNUE).
OIIK-8 JIE 7. AHTHOKCHIAHTHAs CHCTEMA 3aIUTHI B OPTaHU3ME YeITOBEKa 2 1 3 2 8
(KpOBB, CITFOHA. TKAHH

2. 3HepF€TI/I‘-IeCKI/Ie OIIK-8 JIES8. ITumeskle yrieBoapl, HOPMBI YIJIEBOJOB B TTUTAHUM. 2 1 2 2 7
[epeBapuBanue (TIOJIOCTH PTa, K.K.T.), BCACBIBAHUC; BUIBI 1 OMOXMMUYECKHE

U TITACTHYCCKAC ¢ynkimu Tpancnoprepos, [JIFOT. AkTuBanusi MOHOCaXapoB B KIIETKE.

yTH oOMeHa OIIK-8 1E9.KneTouHbli ypoBeHDh METa00IM3Ma YTIAEBOIOB B YHEPTETHUECKOM H 1 2 2 2 7
IUTACTHYECKUX 00MEHax

yIJICBOZOB B OIIK-8 IE10 . Perynsiuust yrieBogHoro oOMeHa. 2 1 2 5

OpraHu3Me OIIK-8 IE11. [TaTomorus yrieBogroro oomMeHa. OOMeH yTieBOIOB U TOJIOCTh 2 2 2 3 4 13

yeJoBEKa pta, Bnusiaue Ha ['Ch.

3. 9HCpI‘CTI/I‘ICCKI/IC OIIK-8 [I 12.ITnmessle TUNKAbL, JUIHIBI OpraHu3Ma yenoBeka. HopMel munuaos 1 2 2 5
B muTanuu. OCOOEHHOCTH MepeBapUBaHUS ,(TIOJIOCTH PTA , XK.K.T.) BCACHIBAHUS,

1 [IJJaCTUCCKUC TPAHCIOPTA, JINIONPOTEHHBI KPOBH.

yTH oOMeHa OIIK-8 [] 13.Perynsmus tunuaHoro ooMeHa. MeTtaboinnyeckie 0COOCHHOCTH 2 4 6
Oypoii 1 0enoi KUPOBOW TKAHH

JHINIOB B OIIK-8 []14 JIumoreHe3 ¥ MaTOXUMHSI OOMEHA JTUIUIOB (X0JIECTCPHUH, 2 2 2 3 4 13

OpraHu3sme JIMIIOTIPOTENHBI), aTEPOCKIEPo3, TT10J

YCJIOBCKA.

4. O0MeH Oe JIKOB, OIIK-8 IE15. A3oTucThIii 6amaHCc opraHu3Ma, HOPMBI OeJIka B TIMTaHUH. 1 2 2 5
Buoxumuueckue MeXaHI3MBbI [IEPEBAPUBAHUS B JK.K.T., BCACBIBAHUEC AMHHOKHUCIIOT

dMHUHOKHCIIOT, B KUIICYHHKE U TIOJIOCTH PTa.
OIIK-8 JIE16.ITytt oOMeHa aMHHOKHCIIOT B B TKAHSX, IPOIIECCHI 1 3 2 2 8

HYKJICOTHU/I0B B

0663BpC)KI/IBaHI/I$[ aMMHaKa, MUKJI MOYCBHUHBI.
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OpraHu3Me OIIK-8 JIE17.YactHble myTn 0OMeHa aMmuHOKKCIOT. [TaTtonorus 6eaxoBoro 1 2 2 5
oOMeHa
YCJI0BCKaA OIIK-8 JIE-18 OOMeH a30THUCTBIX OCHOBAHMH (CAMOCTOSITEILHOE U3yUSHHE) 2 3 3 8
5. MexaHu3mbl OIIK-8 JIE19 Knaccuduxanus, bnoxummuaeckue QpyHKIUH, 1 2 2 5
ajanTanuu u 0COOEHHOCTH 0OMEHA M PETYJISTOPHBIX (DYHKIIUA TOPMOHOB
perysiuu OIIK-8 IE20. O6muii ananTaioOHHBIA CHHIPOM: 0COOCHHOCTH OMOXUMHYECKHIX 1 2 2 5
MeTa0OIUIYECKUX Tiporeccos
TIPOLIECCOB.
6.BroXuMus TKaHel 1 OIIK-8 JIE21. buoxumus KpoBu: Iia3Ma 1 3 2 2 8
OpraHOB OpraHH3Ma OIIK-8 JIE 22 Buoxumusi KpoBHU KJIETKH KPOBH 1 2 3 2 8
OIIK-8 1E23. buoxumus oyek 1 MOun. BHOXMMUYECKHE MEXaHU3MbI 2 3 2 2 9
YEJI0BCKa .
(dhopMupoBaHHs OMOJOTHIECKUX KUAKOCTEH (MOYa, CITIOHA)
OIIK-8 1E24 . bruoxumMust ie4eHH 1 3 2 2 8
7. buoxumus nonoctu | OIIK-8 JIE25. buoxumust COSAUHUTEILHOM TKAaHU 1 2 2 5
pTa OIIK-8 JIE 26. bruoxumust MUHEpaITBHOTO Kaibiwit/GochopHoro ooMeHa 1 3 1 5
OIIK-8 JIE 27. buoxumusi KOCTHON TKaHU 1 3 3 7
OIIK-8 IE 28. Broxumust TBEpAbIX TKaHEH MOJIOCTH pTa. 1 2 2 2 7
XUMHYECKUH COCTaB 1 OMOXUMHUYECKHE TTPOIIECCHI B TKAHSIX 3y0a
OIIK-8 JIE 29 bruoxuMus CIIFOHHBIX KeJIe3, CIFOHBI K POTOBOM KHIKOCTH 2 3 5
Munepanu3yonias QyHKIHs CIOHBI
OIIK-8 IE 30. bydepHbie cBOWCTBa KPOBH U CIIFOHBI 1 3 2 3 1 10
HUTOIo 36 60 30 27 63 216

48




6.4. TemaTuka jadopaTopHbIX padoT

JE | Coneprkanne 1a00paTOpHBIX paboT

Mopayabl. OCHOBBI MOJICKYJISIDHOH OPraHM3alliM MeTa00IHYeCKHX IPOLECCOB B
OpraHmu3Me 4eJ10BeKa

HE-1 1.Meroasl MOATOTOBKM  OWOJOTHYECKOTO  Marepuaia ©  JJaOOpaTOPHBIX
OMOXMMHUYECKUX HCCIEeNOBaHUNH B MeauuuHe: DOTOINEKTPOKOIOPUMETPHS,
Xxpomarorpadusi cMeCu aMHUHOKHCIIOT.

1. 2.HUccnenoBanue crieiupuIHOCTH (PepMEHTA CIIOHBI aMUIa3a

HE-2 2. Bnusame pH Ha akTUBHOCTH (hepMeHTa CITFOHBI aMUJIa3a

JE-4 1. BrusHHE aKTUBATOPOB W WHTHOMTOPOB HA aKTUBHOCTH (DEPMEHTA CIIFOHBI
amuiasza

Monayab 2. bruojiornyeckoe OKMcJIeHne B OpraHu3Me YeI0oBeKa

JE-6 Metoa (ryopecieHTHOTo aHaiu3a Ha IpuMepe 0OHApYKEeHHs CyOCTpaToB IHMKIIA

Kpebca Omnpenenenue karajga3HOW AaKTUBHOCTH OMOJOTHYECKHMX >KHIKOCTEH
(KpoBB, CIIIOHA)

Moayab 3 JHepreruyeckue W IJIACTHYECKHE MYTH O0OMEHA YIJI€eBOJA0B B OpPraHusMe
yeJIOBeKAa.

1 KavyecTBeHHbIe peakiiuu 0OHapyKEHHS YTIEBOAOB B CIIOHE JI0 U TIOCIIE TIpreMa
JE-8 MUIIU

2.00HapyXeHHe TIUKOTeHa B TKAHSX IyTEM SKCTPAarupoBaHUS U TPOBEICHUS
Ka4EeCTBEHHOM peakLuu

JE-11 Ompenenenue TIIFOKO3bI B KPOBH TTFOKO300KCHIa3HBIM CITOCOOOM

OOHapyXeHHE TJIIOKO3bl M KETOHOBBIX T B CIIIOHE, Moue (dKcmpecc-
JTMAarHOCTHKA)

Monynb 4 DHepreTudeckue 1 IiacTuYeckue MmyTH 0OMEeHa JIMMKJIOB B OpraHU3Me YeloBeKa.
. 1.U3yuenue smynsrupytoimieit cocooHoctu [1AB u anekrponutoB

HE-12 2. KauecTBeHHOE 0OHApYKEHHUE HEMPEACIBHBIX KUCIOT B COCTABE JIUITHIOB
HE-14 KadectBennas peakiusi oOHapyKEHHUsI XOJIeCTepruHa

Omnpenenenue coaepKaHus X0JIeCTepUHA B OMOIOTUYECKUX KHUIKOCTIX

Mopnyab 4 O0MeH 0eJIKOB, AaMHHOKHCJIOT, HYKJICOTH/I0B B OPTraHU3Me YeJI10BeKa.

JE-16 Omnpenenenre KUCIOTHOCTH 00Pa3IioB KEIYIOYHOTO COKa

Omnpenenenne MOJIOYHOM KUCTOTHI B OMOIOTUYECKUX KHUIAKOCTIX

Omnpenenenue copep)kaHusi MOYEBUHBI B OMOJIOTMUYECKUX KUIKOCTAX (KPOBB,
CJIIOHA)

Monayab 6. Buoxumusi OpraHoB U TKaHel

JE-21 Meron snextpodopeza. YUPC: ananuz snexkrpodoperpaMm OEIKOB KpOBU U
CJIFOHBI

HE-22 Ornpezenenne ypoBHS reMOTJIO0NHA KPOBH, HAJTMYHS KPOBH B CITIOHE

HE-23 OO6HapyKeHHe MaTOJIOTHIECKUX KOMITOHEHTOB MOYH

OnpeneneHne XJI0pUA0B B OMOTOTHIECKUX JKUKOCTSIX

JE-24 Onpenenenne Ounupyouna kposu. YUPC OOcyxneHne CUTyallMOHHBIX 3a7a4
10 TeMe OMOXMMHUYECKHE MPOILIECCHI B TIEYCHH

Monyab 7 bnoxumus 1oJiocTa pra.

JE-26 [TonykonuuectBeHHbli  Meron  CynkoBuya  ompeiesieHUus  KajablHs B
6I/IOJIOFI/I‘-I€CKI/IX KUIOKOCTAX. KOJIMYCCTBCHHOC onpez[eneHI/Ie KaJlblls B CJIFOHEC
KadecTBeHHas peakiys 0OHApyKEHUs. B CITIOHE MOYEBUHBI, TITFOKO3BI. BUT.C

HE-28 Bupryansnass naGoparopHas pabora CpaBHEHHE TIPOIECCOB pa3pylICHUS
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MHUHEpaIM30BaHHBIX TKAHEH B 3aBUCHUMOCTH OT X MHHEPAJILHOTO COCTaBa
J-E29 OcBoenne MeToauK cuaiomerpun OmnpeneneHue pU3NKo-XUMUIECKUX CBOMCTB
CITIOHBI
JE AHaIIM3 COCTOSIHUS TOJIOCTU PTa MO JAaHHBIM OMOXMMHYECKHUX HCCIICIOBAHUMA
30 Anamus Kpusoit Credana.

7. IlpumepHasi TeMAaTHKA (IPU HAJTUYUN):
7.1. KypcoBbIX padoT He PeaAyCMOTPEHO Y4eOHbIM IJIAHOM

7.2. YueOHO-UCC/Ie10BaATEIbCKUX, TBOPYECKHUX PadoT

Tembl

1.UccnenoBanne BapuaOelNbHOCTH AaMWJIA3HOM AaKTHUBHOCTH CIIOHBI CTYJICHTOB. 2.
HccnenoBanne BapuaTHUBHOW 3aBUCHUMOCTH aMUJIa3HOW AKTUBHOCTH CIIOHBI CTYIEHTOB OT
BennuuHbl pH. 3. AHanu3 u3MeHeHus ToKa3areneld KpOBH MpU CEpCUHON MaToIoruu (MH(papKT
MUOKap/a). 4. AHaM3 U3MEHEHHS TOKa3aTelied KPOBH NPH HAPYIICHUU YTJIECBOAHOTO OOMEHA
(CA1) mo naHHBIM OMOXMMHUYECKUX HCCIEAOBAHUN 5. AHaNW3 MU3MEHEHHS TOKa3aTelield KpOBU
pu HapymieHuu yrieBogHoro oomena (CJI2) mo maHHBIM OMOXMMHUYECKHUX HCCICAOBAHHM 6.
AHanu3 M3MEHEHMs TMoKa3aTeield KPOBU NMPHU HAPYIICHWH JUIMHIHOTO OOMEHa (0XXKHpEHHE) IO
JaHHBIM OMOXMMHUYECKUX HCcleoBaHUN. 7. VI3MeHeHHe aKTUBHOCTH aMuJa3bl CIIOHBI MpU
pa3NUYHBIX 3200J€BAHUAX MOJIOCTH PTa (aHANIM3 JUTEPATYypHBIX NAaHHBIX). 8. J[narnoctuueckoe
3HAYEHUE OMNpeJeNieHuss YpOBHA KOpTu3oia B cioHe. 9 JluarHocTuyeckoe 3HAUYEHUE
ompezeneHuss ypoBHs MenaroHuHa B citoHe 10. CpaBHeHHE HW3MEHEHUH OMOXUMHUYECKHX
MPOIECCOB B TKAHAX IMOJOCTU PTa IMpHU TUIO- U runeptupeose. 11. PazpuTtue npeacrapieHuit o
MUHepalu3ytoned (QyHKuuu ciaoHbl. 12, buoxumuueckue (yHKIMM M COCTaB KHJIKOCTH
3y00/IECHEBOTO JKEJI0OKa

7.3. PejepaToB

Tembl

1. JlunmomporeunHble  KOMIUIEKCBI ~ KpPOBU:  CTPOCHHE,  XMMHUYECKMH  COCTaB
XUJIOMHUKPOHOB, OHMOJIOrHYecKasi poJib

2. JlexapcTBeHHBIE IPENApAThl - KPOBE3AMEHHUTENH, (PU3NKO-XUMHUECKUE CBONCTBA.

3. HMmmob6unn3oBaHHbIe (DEPMEHTHI: MPUHIUIIBI co31aHus. [[puMeHeHne B MeIULIMHE.

4. PeuenTopsl - ocoOble Oenku mMeMOpaH W nuroryasmbl. CtpoeHue. MexaHusMm
CBSI3BIBAHUS C CUTHAJIBHOW MOJIEKYJIOM.

5. CoBpemeHHas Teopusi CTpoeHusi MeMOpaH. OcoOble ydacTku MeMOpaHbl — padThl,
OMOJI0rMYecKOoe 3HaYCHHE.

6. ocdonunuaHbe KOMIIOHEHTHI MeMOpaH, IIPOLIECCHI «TepeMelIMBaHMs
dhochoMMIUAHBIX CIIOEB — MEXaHU3M «GIUT—(IIO.

6. Honnble kaHaybl MeMOpaH, MEXaHU3MBI JEHCTBUS, OMOTOrHYecKast poib.

7. JlumompoTeuaHble KOMIUIEKCHI KPOBH: CTpoeHue, xumudeckuii coctaB JIIIBII,
Ouosiornyeckas poJib Uil OpraHu3Ma U MoJIOCTH pTa

8. JlumomnpoTenHble KOMIUIEKCHI KpPOBH: CTpoeHHe, xumudeckuii cocraB JIITHII,
Ouosiornyeckas poJb

9. Ilaromnorust oomena JITTHIT u knuHUYECKHE TPOSIBIICHUS B OPTraHU3ME U TIOJIOCTH pTa

10. ®u3NKO-XUMHYECKUE CBOMCTBA , XUMUUYECKHI COCTaB, CTPOCHUE THATYypPOHOBOU
KHCIOTHI. bronoruyeckas poiyib, IpUMEHEHUE B MEIULINHE

11. ®uzuko-xMMHYECKUE CBOMCTBA, XUMUYECKHUI COCTaB, CTPOEHHUE
XOHJPOUTHHCYJIbGaTa. buonorudeckas poip, puMEeHEHUE B METUIIUHE

12. ®u3uko-XMMHUYECKHE CBOMCTBA, XMMHMUYECKMH COCTaB renapuHa. buosornueckas
POJIb, MPUMEHEHHUE B METUIIUHE.

13. CtpoeHue nmpoTeorauKaHoB, OMOJIOTHYECKas POJIb JUIsl COCTOSHUS TKaHEH MapoIoHTa
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14. Cnoxnple O€IKM — TJIMKOIMPOTEHUHBI, MYyLHMH CIJIIOHBI, COCTaB, CTPOEHHUE,
OuoJsiornueckas pojib, OOMEH B OpraHu3Me.
15. JlocTr>KeHUs SH3UMOTEPAIMU B CTOMATOJIOTHH.
16.. I3smeHeHune cocTaBa pOTOBOM JKUJKOCTH MPHU 3a00JI€BaHUAX JKEITYTOYHO-KHIIIEYHOTO
TpakKTa
17.. N3yuenue npoayktoB [1OJI B caroHe npu XUMUYECKOW MHTOKCUKAIIUM OPTaHU3Ma.
18.. I3MeHeHne akTUBHOCTH ()ePMEHTOB CIIOHBI IIPU 3a00JIEBaHUH MTOJIOCTH PTa.
19.. ®epMeHTHI aHTHOKCUAHTHOM 3aIUTHI TPH 3a00I€BaHUAX TTOJIOCTH PTa.
20.. CBs13p MeXy (PU3MKO-XUMHUYECKUMHU CBOMCTBaMU CITFOHBI M nHAEKcoM KITY.
21. AHanu3 OMOXMMHYECKOTO COCTaBa CITFOHBI Y TIAIMEHTOB C 3a00JI€BaHUSIMH TIOYCK
22. buoxuMuYecKre MoKa3aTeIy CIIOHbI y MAUeHTOB ¢ GKHUIKETOHYpuel.. 23. onHbie
KaHaJibl aKBallOPUHBI CIIOHHBIX >K€lIe€3 M TOYEYHBIX KaHaJIbIKB, MEXaHU3MbI JEHCTBUS,
Ouosiornyeckas poJsb
Pexomenayemble HCTOYHMKH /IS MOJIyYeHUs HHGoOpManuu
1. DnekrponHO-0MOIMOTEYHAs cucTeMa « KOHCYIbTaHT CTyIeHTa»
2.06pasoBarenbHast miatdopma «FOPAUT»
3..MuctutynmonanbHeliipeniosutapuii = Ha  miargpopme  DSpace  «DnekrtpoHHas
o6ubmanoreka YIMVY»
8. PecypcHoe oGecnieuenue.
Kadenpa obnamaer kaapoBsIMU pecypcamMu, FapaHTUPYIOLIUMHU KaueCTBO MOJATOTOBKU
cnenuanuctos B coorsercTBuU ¢ @I'OC BO 31.05.03 CromaTosnorus, ypoBeHb BBICILIETO
oOpa3oBaHMs: CHENHUATUTET, KBaludukamus Bpad-cromatosor. [Ipu ycrmoBuM MOTHBaLUH,
(dbopMHpOBaHHE KOTOPOW MPOMCXOJUT HENPEPHIBHO NMPH W3YYEHUH JAaHHOM IUCLUMIUIMHBL U €e
NOOPOCOBECTHOTO YCBOEHHUS, CTYIEHT OBJIaJeeT COOTBETCTBYIOIIUMHU MpodecCHOHATbHBIM
KOMIIETEHIIMSIM 3HAHUSAMH.YMEHUAMH, HaBbIkaMH. OOpa3oBaTeNbHBI MpOIECC pPeaTu3yroT
JOKTOP MEIMIMHCKHUX HayK, KAaHIUAATHl HAYyK, JOLEHTHI, CTApIINe MPErnoaaBaTeIn, aCCUCTEHTHI,
UMEIOIIME COOTBETCTBYIOIIEE MPO(GUII0 MpernoaaBaeMol JUCHUIUIMHBL 00pa3oBaHUE H
PETYIISIPHO MPOXOASIIUE MeIarOrHuecKyro MepernoaroToBKy.

8.1. O6pa3oBaTebHbIE TEXHOJIOTHHN

B oOpa3zoBarensHOM mporiecce UCMONB3YIOTCS JISKIUU, JEKIUU — npe3eHTanuu (Cuctema
muctaniimonHoro  obyuenus  (CZIO)  MedSpace:  https://edu.usma.ru/course/view.php?
id=736&section=3" (Moodle B P®, momudunupoannoe 8 ®I'bOY BO YI'MY M3 PD);
mnatdopmel MSTeams, Annexkc Tenemoct, Webinar) nmpaktudeckue U J1ab0paToOpHbIC 3aHATHS,
CUTYaIlMOHHBIE 33/1a4Ml U TECTOBBIC KOHTPOJUPYIOIIWE 3aJaHUS I MPAKTHUECKUX 3aHITHIA,
AJIEKTPOHHOE TecTupoBaHue (Ha Oa3ze MicrosoftExel mmm MyTest), nHTEpaKTUBHBIC 3aaHUS
( TpynmoBas cUCTeMa pEUICHUS W COCTaBJICHHSI CUTYallMOHHBIX 3a/ad), coOecenoBaHHE Ha
pyOEXHBIX KOHTPOJS, BBINOJIHEHHE CTYICHTaMHU Y4YeOHO-HCCIEAO0BAaTEIbCKUX W HAay4HO-
HCCIIEIOBATENLCKUX PAbOT ¢ TpuMEHeHHeM UU(POBBIX 0a3 MaHHBIH U WHCTPYMEHTOB IO
00paboTKe W BH3yalM3allid JaHHBIX, (POopMUpOBaHUE JIAOOPATOPHBIX HABBIKOB 1O METOIMKE
OMOXMMHUYECKUX HCCIIEeIOBAHNHN, IK3aMEHALIMOHHOE TECTHPOBAHNE U coOeceJoBaHuE. Y ICIbHBINA
BEC 3aHATUH, IPOBOJIMMBIX B UHTEPAKTUBHOU (hopMme, cocTaBisieT 45%.

OnexkTpoHHass ~ WHPOPMALMOHHO-OOpa3oBaTeibHas  cpega:  ydeOHas,  y4eOHO-
Meroandeckass wuHpOpManusa TpeAcTaBieHa Ha oOpa3oBatenbHOM Tmoptane MedSpace:
https://edu.usma.ru/course/view.php?id=736&section=3" (Moodle B P®, mogudunmpoBanHoe B
OI'bOY BO VYVI'MY M3 PO®). Bce oOyvarommecs HWMEIOT JOCTYN K JJIEKTPOHHBIM
o0pa3oBaTenbHBIM pecypcam (IEKTPOHHBIN KaTaJor U 3JIEKTPOHHAs OMOIMOTEeKa YHUBEPCHUTETA,
OBbC «KoHCynbTaHT CTYIEHTaAY).

OcHoBHbIE (pOPMBI, TEXHOJIOTHH MPOBEICHUS 3AHATHIA.

1. Pemenue cUTyallMOHHBIX 3a71a4 B MHTEPAKTUBHOM PEXXHME paOOTHI BCEH TPYTITIBI
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2. TectupoBaHue ¢ MPUBJICYCHHEM KOMIIBIOTEPHBIX TEXHOJOTHH (pyOexHbie - 5 pa3,
HUTOTOBOE 3a4ETHOE)

3. IIpocMmoTp ciaiiJoB MEXaHU3MOB PEIENLUHU, CXEM IPOLECCOB CYNPaMOJICKYISPHOM
XUMUU C UCTIOIb30BaHueM Iporpamm: MicrosoftPowerPoint (mpe3eHTanmu Ha MyJIbTUMETUTHON
ycranoBke), Canva, Xmind, Inskape, Avogadro, BIOVIA Draw.

4. MWHarepaktuBHas ¢opMa 3aHATHH — OO0pa3oBaHWE BPEMEHHBIX CTYIACHYECKUX
KOJJICKTUBOB TMpU paboTe Haja CO3/JaHUMEM 00pa3oBaTeNbHBIX PECYpCOB, MPE3CHTAIHIA,
pedepaTuBHO-UCCIEA0BATENbCKUX PadOT € COCTaBICHHUEM pEIICHHE HCIONb3Yysl MPOrpamMmy
Canva, MicrosoftWord - 40% y4eGHOTO BpeMeHHU.

5. DnektpoHHas uWHMOpPMAIMOHHO-OOpa3oBaTeNbHAs  cpena: ydeOHas, yd4eOHO-
METOANYECKast uHpopManus npejcTaBiIeHa Ha 00pa3oBaTeIbHOM nopTae
https://edu.usma.ru/course/view.php?id=736&section=3, Bce oOydarommecss UMEIOT TOCTYI K
3JIEKTPOHHBIM 00pa30BaTENbHBIM pecypcaM (3JIEKTPOHHBINA KaTajor U AJIEKTPOHHAs OMOiIMoTeka
yuuBepcutera, ObC «KoHCynbTaHT CTyIeHTaY).

6. Jlns oneHuBaHUs y4eOHBIX JOCTIKEHHMH paspabortana bBPC, mpoBoasTcs Tekymue u
WUTOTOBBIN TECTOBBIE KOHTPOJIU, 3a4€T BO 2 CEMECTE.

8.2. MaTepua/IbHO-TEXHHMYECKOE OCHALLIEHHE

JleMoHCTpalmoHHOE  OOOpyAoBaHHEe  (HOYTOYK,  MYJbTUMEAMUHBIA  TPOEKTODP),
JIEKIMOHHBIE ayIUTOPUH, yueOHbIe KOMHATHI C HATJIIHBIMU MOCOOUSIMHU, KOMITBIOTEPHBIN Ki1acc
(16 xoMITBIOTEPOB, CBSI3b C CEPBEPOM), M JApYyrue padbouue MomeueHus Kaderpbl OHOXUMUHU
YI'MY no agpecy: yia. Jlekabpuctos, 32, 2 yuebnsiii kopnyc YI'MY. CoBMecTHasI 1eITEIbHOCTD
npernojaBaTeneii  kageapsl OHOXMMUU C COTPYAHHKaMH Kadeap CTOMAaTOJIOTHYECKOTro
(bakynbTeTa, MO3BOJSET MOBBICUTH YPOBEHb MpENofaBaHUs IUCHUIUIMHBI « buomormyeckas
XUMUSI(B TOM YKCIEe U OMOXUMHUS TOJIOCTH PTa).

Buner
OCHOBHOM OcHoBHoe ucnoaszyemoe | dopma paboThI dopma KOHTPOJIS
yaeOHOI o0opynoBaHue CTyJIEHTa 3HAHUU
paboThI
Onpoc Ha
MPAKTUIECKUX
. HoyTtOyx, P
JIeKIMOHHBIN N KoncnektupoBanue 3aHSATHUSIX, TECTOBBIE
MYJTbTHMETUIHHBII
Kypc coziepKaHus KOHTPOJIH,
MPOEKTOP
CUTYallMOHHbIE
3a/1a4u, 3a4eT
HNuTtepaktuBHas popma
KOMIIBIOTEPHBIN KIIacc, (YCTHBIC OTBETHI,
N Ornpoc Ha
y4eOHBIN KJ1acc ¢ JUCKYCCHUS ) PEIICHHE
MPAKTUIECKUX
HATJISITHBIMA CUTYaIlMOHHBIX 33/1a4,
[IpakTuyeckue 3aHATUSAX, TECTOBBIE
OoCOOUSIMH, .IIJITaKaTaMH, | OTBETHI Ha TECTHI C
3aHSATHUS KOHTPOJIH,
HOYTOYK, HA0OPHI TECTOB | MOCIETYIOIIUM
CUTYallMOHHbIE
K K&KJIOMY 3aHATHIO, K o0CyX/IeHuEM,
3a/1a4u, 3a4eT
PYOESKHBIM KOHTPOJISIM. | AOKJabI (YCTHBIE,
TIPE3EHTAIIVH )
HaumenoBanwue JIONIOJTHUTETILHOTO
HaunmenoBanue o0opyoBaHus,
000pyIOBaHUs, HCIOJIB3YyEMOTO B y4eOHOM
UCIOJIB3yEeMOro B y4eOHOM ITporiecce
npoliecce
1 2
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1. Y4eOHbIX KOMHAT - 6 1. IlepcoHanbHBIX KOMIBIOTEPOB— 12,
2. KoMInbIOTEPHBIN Ki1acc -16 KOMIBIOTEPOB | HHTHPHET
3. ®@oroanekrpokonopumeTpsl (OIK) -6 2. HoytOyxos -4

4, JlabopaTopHbI€ CTOJBI -12 3. MyJbTUMEIUUHBINA TPOEKTOP — 2;
5 Cronbl s 3aHATHH -72 4. Cxannep — 1;

6. YueOnble 10cKu — 6 5. I[IpunTep — 9;

7. BertshxHbIe mKadbl — 6 6. Kcepokc — 1.

8.TepmocTarsl, BOJSIHBIC 7.buoxummudeckas 1adbopaTopus ¢
0aHU.’IEKTPOOOOPYTOBaHUE (3AKPBITHIC 000pyI0BaHUEM -

TUTUTKH ))- 6 cneKTpodoTOMETD,

9.Y4eOHbIe IEMOHCTPAIIMOHHBIE TUTAKATHI- | - QaHATMTUYECKUE BECHL.

40 - MUKPOCKOTIBI.,

- romoreHnusaropsl! [lorrepa,

- neHTpudyru -2,

- pH-MeTpsI —MOHOMEDHI,

- MEpHas I0CyJa, aBTOMaTUYECKHE 103aTOPBI
(MUmeTKn)

- HabOpBI XMMHUYECKOI MOCYAbI,

- Ha0OpBI PEAKTUBOB U JIP.

8.3. IlepedeHb INLIEH3MOHHOT0 IPOrPAMMHOI0 o0ecnedeHust

8.3.1. CucremMHoe nporpaMMHoOe odecrieyeHne

8.3.1.1. CepBepHOE mporpaMmMHOe 00eCIICUCHHE:

- VMwarevCenterServer 5 Standard, cpox pgeHcTBHS JMIEH3UU: OECCPOUHO;
VMwarevSphere 5 EnterprisePlus, cpok aeicTBus nunen3uun: 6eccpouno, aor. Ne 31502097527
ot 30.03.2015 OO0 «Kpona-KCp;

- WindowsServer 2003 Standard Ne 41964863 ot 26.03.2007, Ne 43143029 or
05.12.2007, cpok nercTBUS JTUIEH3MUI: O€CCPOUTHO;

- WindowsServer 2019 Standard (32 sinpa), muuen3zuonnoe cornamenue Ne V9657951 or
25.08.2020, cpok nevictus smnen3uid: 31.08.2023 r., kopnopanus Microsoft;

- ExchangeServer 2007 Standard (munien3us Ne 42348959 ot 26.06.2007, cpok neicTBust
JIUIIEH3UH: OECCPOYHO);

- SQL ServerStandard 2005 (mumensust Ne 42348959 ot 26.06.2007, cpok nedcTBus
JIUTICH3UHU: OECCPOYHO);

- CiscoCallManager v10.5 (moroBop Ne 31401301256 ot 22.07.2014, cpok naelicTBUs
nuneH3un: 6eccpouro), OO0 «MukpoTecT»;

- HInro3 6GezomacHoctu Ideco UTM EnterpriseEdition (mumen3uss Ne 109907 or
24.11.2020 r., cpok meficTBHs IHLeH3HH: 6eccpouro), 000 «ANEKO.

8.3.1.2. OnepanmoHHbIE CHCTEMBI IEPCOHAIBHBIX KOMITBIOTEPOB:

- Windows 7 Pro (OpenLicense Ne 45853269 ot 02.09.2009, Ne 46759882 ot 09.04.2010,
Ne 46962403 ot 28.05.2010, Ne 47369625 ot 03.09.2010, Ne 47849166 ot 21.12.2010, Ne
47849165 ot 21.12.2010, Ne 48457468 ot 04.05.2011, Ne 49117440 or 25 03.10.2011, Ne
49155878 ot 12.10.2011, Ne 49472004 ot 20.12.2011), cpox neHCTBHS JULEH3UU: OECCPOUHO);

- Windows7 Starter (OpenLicense Ne 46759882 ot 09.04.2010, Ne 49155878 ot
12.10.2011, Ne 49472004 ot 20.12.2011, cpok neiicTBUS IUIIEH3UIA: OECCPOUHO);

- Windows 8 (OpenLicense Ne 61834837 ot 09.04.2010, cpox AEHCTBUS JTUIICH3HIA:
0eccpoyHO);

- Windows 8 Pro (OpenLicense Ne 61834837 ot 24.04.2013, Ne 61293953 ot 17.12.2012,
CPOK JCHCTBHS TUIIEH3UU: OECCPOUHO);

8.3.2. IlpukiaaxHoe mporpamMMHoe o0ecrnieyeHue

8.3.2.1. OducHbie nporpaMmmsl
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.- OfficeStandard 2007 (OpenLicense Ne 43219400 ot 18.12.2007, Ne 46299303 ot
21.12.2009, cpok nercTBHS JIMIEH3UN: OECCPOUHO);

- OfficeProfessionalPlus 2007 (OpenLicense Ne 42348959 ot 26.06.2007, Ne 46299303
ot 21.12.2009, cpok aelcTBUS TUIEH3UH: OECCPOUHO);

- OfficeStandard 2013 (OpenLicenseNe 61293953 ot 17.12.2012, Ne 49472004 ot
20.12.2011, Ne 61822987 or 22.04.2013,Ne 64496996 ot 12.12.2014, Ne 64914420 or
16.03.2015, cpok neicTBUS JIULIEH3UH: OECCPOUHO);

8.3.2.2. TIporpamMbl 00padOTKH JaHHBIX, HH(POPMALMOHHBIE CHCTEMbI

- IIporpammuoe obecrieuenne « TAHJIEM.YHuBepcuter» (BKiItO4ast oOpa3oBaTelbHBIN
nmopran educa.usma.ru) (JUIEH3UMOHHOE cBUAETETbCTBO Ne YI'MVY/21 ot 22.12.2021, cpok
nevictBus nuueH3un: oeccpouno), OO0 «Tangem UC».

8.3.2.3. BHemHue 3Jj1IeKTPOHHbIE HHPOPMALMOHHO-00Pa30BaTeIbHbIE PecypChl
1. DuexTponHasi 6ubanoreyHas cucreMa « KOHCYJbTaHT CTyA€HTa», TOCTYI K KOMILJIEKTAM:
«Menununa. 3npaBooxpanenue. BO (0a30BbIil KOMILUIEKT)», «MeauimHa. 3paBooXpaHeHHE.
BO (mpemuym komiuiekT)», «Menuuuna (BO) I'DO0TAP-Menua. Knuru va anrinuiickom
SI3BIKEY.
Ccrika Ha pecypc: https://www.studentlibrary.ru/
000 «KOHCVIJIbTAHT CTYJAEHTA»
Jluuensuonnslil qoroBop Ne8/14 o npenocraBieHUy NPOCTON (HEUCKITIOUNTEbHON ) TUIIEH3UN
Ha UCIOJIb30BaHUE « DJIEKTPOHHOW OMOIMoTeuHOM crucTemMbl « KOHCYIBTAaHT CTYZEHTa» OT
23.06.2022. Cpoxk aeitctBus 1o 31.08.2023 rona.

2. dnexkTpoHHas OudmoreyHas cucrema«BookUp»

JlocTyn K Kojuiekuu «bosbiias MequiuHcKas Ou0InoTeKay.

Cchuika Ha pecypc: https://www.books-up.ru/

000 «byxkam»

Jorosop NebMb Ha okazaHue 0e3B03ME3HBIX YCIYT Pa3MELICHUS JIEKTPOHHBIX U3aHUN OT
18.04.2022.

Cpoxk geitctBus 10 18.04.2027 roga.

3. DnexTpoHHas 0udauoreka YI'MY, HHCTUTYHOHAJILHBIN peno3uTapuii Ha IIaTgopme
DSpace

Ccrinka Ha pecypc: http://elib.usma.ru/

[Tonoxenue 06 annekTponnoi 6ndmmoreke PI'BOY BO YI'MY Munzapasa Poccun,yTBepKI1eHO
U BBEJEHO B AeiicTBue npuka3oM pekropa ®I'bOY BO YI'MY Munsapasa Poccun Kosryn
O.II or 01.06.2022 r. No 212-p

Horosop ycranoBkH 1 HacTporku Ne 670 ot 01.03.2018

Cpox nericTBus: 6€CCpOUHBIN

4. YHuBepcaJbHasi 0a3a 3J1eKTPOHHbIX nepuoandeckux udgannit UBUC, noctyn k
HHHHBHI[yaHBHOﬁ KOJUICKIWHN HAYYHBIX MCAUIIMHCKHX KYPHAJIOB.
Ccpuika Ha pecypc: https://dlib.eastview.com/basic/details
000 «MBUC»
JInuensnonnsiii norosop Ne 9/14 ot 23.06.2022.
Cpoxk nerictBus 10 30.06.2023 r.
9. YueOHO-MeTOAUYeCKOEe M HH(POPMALIMOHHOE 00ecnedyeHne TUCHMILTHHbI
9.1. OcHOBHas JqUTEpaTypa
9.1.1. DaeKkTpoHHBbIE yUueOHbIe U3AaHUsA (YUeOHUKH, y4eOHbIe mocooust).
-BaBunosa, T. Il. buoxumusi TkaHel W KHUIKOCTEH MOJOCTH pTa : yueOHOe mocodue /
Basuinosa T. I1. - Mocksa : [DOTAP-Menua, 2019. - 208 c. - ISBN 978-5-9704-5006-2. - Texct
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anektporusli  //  OBC  "Koncymprant  crtymenta' @ [caiit]. - URL

https://www.studentlibrary.ru/book/ISBN9785970450062.html

-I'myxoB, A. 1. buoxumus ¢ ynpaxHeHUsIMH U 3agadamu : y4eOHHK / mox pen. A. U.
I'myxoBa, E. C. CeBepuna - Mocksa : [DOTAP-Menua, 2019. - 384 c. - ISBN 978-5-9704-5008-
6. - Tekcr : osnmekrponnbii // OBC "KoucympranTt cryamenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785970450086.html (mara o6pamenus: 18.07.2022).

I'myxoB, A. 1. buonornyeckast Xumusi 1 OHOXUMHSI TIOJOCTH pTa. CUTYyaIllMOHHBIE 337291
W 3amaHus : yueOHoe nmocobue / mox pen. I'myxosa A. 1. - Mocksa : [DOTAP-Menua, 2019. -
240 c. - ISBN 978-5-9704-5096-3. - Texkcr : anekrponHsiit / DbC "KoHCcynpTaHT cryaeHTa" :

[catiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785970450963.html  (mara
obpamenus: 18.07.2022).
Kamunckas JLLA. brnoxumunueckuenccieI0BaHusSICIIIOHE] B KJIIMHAYECKOU

CTOMATOJIOTHUH,. : MOHOTpadus B 2-X T. - EkarepunOypr : MUL] "3nak kauectna", 2021. - - URL:
http://elib.usma.ru/handle/usma/5182. - ISBN 978-5-89895-889-3. - TekcT : 37E€KTPOHHBIMH.
-CeBepun, E. C. buoxumus : yueOnuk / nox pexn. E. C. Ceepuna. - 5-¢ usn. ,ucnp. u
nomn. - MockBa : [DOTAP- Menua, 2019. - 768 c. - ISBN 978-5-9704-4881-6. - Tekcr :
anekTpoHusid  //  OBC  "KoncymbraHT  cTyaeHTa" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970448816.html

9.1.2. DaeKTpOHHBbIE 0a3bl JAHHBIX, K KOTOPHIM 00ecrevyeH J0CTYII.
9.1.2. DneKkTpoHHbIe 0a3bl JAHHBIX, K KOTOPBIM 00ecIe4eH JOCTYII.
1.2yexkTpoHHasi 0ubauoTeyHas cucreMa « KOHCYJbTAHT CTYIEHTA), JOCTYN K KOMIUJIEKTaM:
«Memununa. 3npaBooxpanenue. BO (0a30BbIif KOMIUIEKT)», «MenuinHa. 31paBooXpaHeHue.
BO (mpemuym komruiekT)», «Menunuaa (BO) 'D0TAP-Menuna. Knuru Ha aHruiickoM
SI3BIKEY.
Ccpuika Ha pecypc: https:// www.studentlibrary.ru/
000 «KOHCVYJIbTAHT CTYJAEHTA»
JInuensnonnsiii fororop Ne§/14 o mpegocTaBieHUH MPOCTON (HEUCKITIOUNTETHHON ) TUIICH3UH
Ha UCTOIb30BaHUE «DIEKTPOHHON OMOIHMOTeUHOM crucTeMbl « KOHCYIBTaHT CTYIEHTa» OT
23.06.2022. Cpok neiictBus a0 31.08.2023 rona.

2.ba3a naHHbIX «KOHCYJIbTAHT Bpauya. DJIeKTPOHHAS MeIMIUHCKASA OMOJTHOTEKA).
Ccrinka Ha pecypc: https://www.rosmedlib.ru/

000 «BIIOY3-KMK»

Horosop Ne 717KB/06-2022 ot 10.08.2022.

Cpok neiictBus 10 09.08.2023 rona.

3. - 0a3a nanHbIx Springer Journals, conep:kaias MOJTHOTEKCTOBBIE Ky PHAJIBI U31aTENBCTBA
Springer (Boimycku 2022 rona), komekuun: Medicine, Engineering, History,
Law&Criminology, Business & Management, Physics&Astronomy.

Ccputka Ha pecypc: https://link.springer.com/

- 0a3a nannbix AdisJournals, cogepikaras oJIHOTEKCTOBBIE KypHaNIbl Adis U3aTenbCTBA
Springer Nature B 06;1acTH METUIIMHBI U APYTHX CMEKHBIX METUIIMHCKUX 001acTel (BBITYCKH
2022 roma).

Ccpuika Ha pecypc: https://link.springer.com/

ITucemo PO®U ot 30.06.2022 r. Ne910 O nmpenocTaBieHnN JIMLEH3MOHHOTO JOCTyNa K
cozepkaHuto 0a3 TaHHBIX U3JaTeNbCTBA Springer Nature.

Cpoxk neicTBus: GecCpOUHBIi

4. baza nannbix Medical Sciences Journal Backfiles m3narenscrea JohnWiley&Sons, Inc.
Ccpinka Ha pecypc: https://onlinelibrary.wiley.com
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ITucemo PITHM o1 31.10.2022 Ne1401 O npepocTaBieHUH JIULEH3MOHHOTO TOCTyIA K
conepxkanuto 6a3pl qaHHBIX Medical Sciences Journal Backfiles n3marenscra John
Wiley&Sons, Inc. B 2022 roay Ha yclIoBUSAX LEHTPAIN30BAHHOMN MOANUCKH.

Cpox aeicTBus: OECCPOYHBII.

5. Ba3za nannbix eBookCollectionsuzaareiancrBa SAGEPublicationsLtd

Cchuika Ha pecypc: https://sk.sagepub.com/books/discipline

[Tucemo PIIHU ot 31.10.2022 Ne1401 O npeaocTaBiieHUH JTUIEH3UNOHHOTO TOCTYyTa K
conepskanuto 6a3wl JanHbIX eBookCollections n3narensctBa SAGE Publications Ltd B 2022
TOAy Ha YCIOBHSX IICHTPATM30BAHHON TOIITHCKH.

Cpoxk nericTBus: OECCPOUHBIH.

6.RxList - mexxyHapoaHas 6a3a JaHHBIX O JIEKapCTBEHHBIX Ipemnaparax - www.rxlist.com

7. ba3a nannbix TheCochraneLibraryun3nareascrBa JohnWiley&Sons, Inc.

Ccputka Ha pecypc: https://www.cochranelibrary.com

ITucemo PIIHU ot 14.04.2023 Ne613 O npenocTaBieHUH JULIEH3MOHHOTO 0CTYIIA K
conepxkanuto 6a3pl manHbIX The Cochrane Library nu3mparenscra John Wiley&Sons, Inc. B 2023
rOJly Ha YCIOBHSX [EHTPATU30BAHHON MOAMUCKH.

Cpok neiictBus no 31.07.2023

8. ba3a mannbIX ¢ HayyHbIMH MyOnuKanusmMu PubMed https://pubmed.ncbi.nlm.nih.gov/

9. baza nanHbIX ¢ HayuyHBIMH MyOnuKanusMu Kubepnennnka https://cyberleninka.ru/
10. basa nanHbIx ¢ HayuyHbIMU TyOnukanusamu Elabriary https://www.elibrary.ru/defaultx.asp

9.1.3. YueOHMKHN
buoxumus [Tekct] : yueOnuk / mox pen. E. C. CeBepuna. - 5-¢ u3i., CHp. U JOM. -
Mocksa : I'90TAP-Menua, 2016. - 768 c. : un

buonornueckast xumusi ¢ ynpaxHeHUssMH ¥ 3agadamu [Teker] : yaeOnuk / mox pen. C. E.
CeBepuHa. - 2-¢ u3 ., ucnp. u goi. - Mocksa : I'90TAP-Menaua, 2014. - 624 c. : u.

9.1.4. YueOHbIe nocoduns

["aBpuiioB, M. B.O6men yrieBogoB. Ilaroxumusi. Bospactasie ocobenHoctu [Tekcr] :
yueOHO-MeTonuyeckoe mocodbue / WM. B. TaBpunos, B. H. Memanuunos, C. J[. TpybOaueB ;
Munzapasonpassutusi PO '6OY BIIO YI'MA. - ExarepunOypr : [0. u.], 2011. - 172 c. : .

Kamunuckas JILA. buonoruueckas XxumMusi — OHOXuMus mojoctd pra. OCHOBBI
MOJIEKYJISIPHOM OpraHu3alii MeTa0O0JIMYeCKUuX IMPOIEcCCOB B OpraHu3Mme uenoBeka. OOMeH
YJIEBOJIOB B HOPME U TATOJOTHH. Y4eOHOe MOCOOue sl CaMOCTOSTEIbHONW paboThl CTYECHTOB.
ExarepunOypr. YI'MVY.-2014.-246

Comngeit, JIx. I'. Harnsaauas megumuackas onoxumus [Tekcr] : [yueOHoe mocodue] / k.
I'. Congeit ; mep. ¢ anra. mox pexn. E. C. Ceepuna. - 2-e uza., nepepad. u gom. - M. : ITDOTAP-
Menua, 2011. - 136 c. : mi1. — 398 3k3

9.2. lonotHUTEIbHAS JIUTEPATypa
9.2.1. YueOHO-MeTOAUYeCKHE TOCOoOMsI (YueOHbIe 3aaHHs)
Jlykam B.A., Kamunckas JI.A. buoxummuueckue wuccieoBaHusi oOMEHa BEIIECTB
VYuebnoe mocobue mns cryneHtoB. Tekct M3g-eo YI'MY EkarepunOypr.2018.60c. URL:
http://elib.usma.ru/handle/usma/5182. - ISBN 978-5-89895-889-3..
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9.2.2. Jluteparypa s yri1y0JeHHOr0 H3y4eHusi, NOAr0TOBKH pedepaToB

- Adanacwes, B.B. Crtonnsie xenesbl. bonesnu u tpaBmbl [TekcT]: pyKoBOJACTBO st
Bpaueii / B.B. AdpanaceeB. — M.: [DOTAP - Menua, 2012. — 296 c.

-Taranosuu, A.Jl. Ilatonornueckas 6uoxumus / A.Jl. Taranouu. - M.: bunom, 2015. -

448 c.

-Mutsikuna, FO.A. buoxumust: Yuebnoe nmocodue / FO.A. Mutsakuna. - M.: Puop, 2019. -
351 ¢

-Jlanmnosa, JI.A. buoxumus nonoctu pra / JILA. Jlanmnosa. - CII6.: Cnemymur, 2016. —
99c.

Anymesuy, O. O. MonekynspHast cromaroiorus : yaeoHoe nocodbue / SAnymesuu O. O. ,
Basuiiosa T. I1. , OctpoBckas U. I'. , lepkaueBa H. U. - Mocksa : [DOTAP-Menua, 2020. - 160
c. - ISBN 978-5-9704-5676-7. -  Tekcr : oanekrponnsii //  URL
https://www.rosmedlib.ru/book/ISBN9785970456767 .html

10. ATTecTanus Mo TMCUHUILINHE

ATtTecranysi 0OydJaroUIMXCsl MPOBOAUTCS B COOTBETCTBUU C pa3pabOTaHHOW OaibHO-
PEHTHHTOBOM CHUCTEMOM OIIEHWBAHHUS YYEOHBIX JOCTHIKCHHMH CTYJCHTOB IO JAWCIMILIAHE
«buonoruyeckass xumMusi — OMOXMMHUS TOJOCTU pTay. MTOoroBas arrectanus MO AUCIUILIIMHE
nmpoBoauTcs B (opme sK3aMeHa (IIEKTPOHHOE TEeCTHpOBaHUE, codecemoBanue). J[o sk3ameHa
JIOMYCKAIOTCA CTYACHTHI, TMOJTHOCTHIO OCBOMBIIME MPOTPaMMy JTUCHUIUTHHBI (TIPU YCJIOBUU
Habopa He MeHee 40 peHTHHTOBBIX OAITOB (CpeaHee aprupMETHIECKOE 3a IBa CEMECTpa).

11. DoHJ OLEHOYHBIX CPEICTB MO AUCHUIJIMHE IS TPOBEICHUS MPOMEKYTOUHOU
aTTectanuu (MpeACcTaBieH OTACIBHBIM JOKYMEHTOM B TIPUIOKEHUH.
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