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4
1.  Heau, 321241 U IVIAaHUPYEMbIe Pe3yJIbTAaThl 00y4eHHs 10 JUCHHUILINHE

Heabro aucuumianebl  "MenunuHckas Ouoxumus" sBISICTCS (GOpPMUPOBAHHE IIEJIOCTHOTO
NpeACTaBiIeHUuss 00 OpraHW3Me 4YeJlOBeKa Ha MOJIEKYJSIPHOM YpOBHE, O OMOXMMHYECKOW OCHOBE
MPOTEKAIIUX B HEM (PH3HOJIOTHYECKUX MpolieccoB. B kypce «MeauuuHcKas OMOXUMUS U3JIararTcs
ceefeHus 00 oOMeHe BemiecTB, (YHKIIMOHAJIBHOW OWOXMMHUHM TKAaHEW, OPraHOB W OWMOJIOTHYECCKUX
XKHuIKocTel opranmsma. OcBoeHHE MEIMIMHCKOW OMOXMMHUH Oa3zupyeTcs Ha 3HaHUAX OOILIero Kypca
OMoXuMHUH, O0LIEH, aHATTUTHISCKON, OPraHUYECKOH U MOJIEKYJISIPHOI OMOJIOTHH U pa3padOTKU HOBBIX
TEXHOJIOTMH B o0JacTh OWOTEXHOJOTMH JICKAPCTBEHHBIX  IPENaparoB, COBPEMEHHBIX
JMarHOCTHUYECKUX CPEACTB, OMOCOBMECTHUMBIX MATEPHAIIOB U KIETOUHBIX TEXHOIOTHIA.

K 3amauam uzyuyeHus: JUCHUIUIMHBI CIEAYET OTHECTH:
- U3y4EHHE METO/IOB U O0BEKTOB MOJIEKYJISIpHON OMOXuMUM, GOPMUPOBAHKE Y CTYACHTOB TBEPAOH
Hay4HOU 0a3bl, TO3BOJISIONIEH €My OPUEHTHPOBATHCS B Y3KOCIICIIMATBHBIX BOIIPOCAX MOJICKYIISIPHOM
OHOXUMUHU U OMOMEIULINHEI.
- IPUOOpPETEHUE CTYIEHTOM TEOPETHUYECKHX M MPAKTUYECKHUX 3HAHWUH M HABBIKOB, HEOOXOIUMBIX
OyaylieMy CHeUUalucTy Jis OOOCHOBAaHHBIX pELIEHUN MpH OpraHu3allud W MPOBEACHUU
UCCIIEIOBaHMM B 00J1aCTH OMOTEXHOJIOTUU, MOJIEKYJIAPHON OMOXUMUHN U OMOMETUIIUHBL;
- U3y4YCHHE OCHOBHBIX METOJIOB MOJICKYJISIPHOM TUAarHOCTUKU U OMOMEUIINHBL,
- IpHOOpPETEHNE HABBIKOB CAMOCTOATEIHHONU MPOo(decCHoHambHOM paboThl ¢ 00beKTaMU OUOXUMUU:
C KJIETKaMH KMBOTHBIX, KJIETOYHBIMU CTPYKTYpaMu, (hepMEeHTaMU, MOHOKJIOHAJIbHBIMH aHTUTEJIaMH
U IPYTUMHU OMOJIOTUYECKH aKTUBHBIMHU BEIIECTBAMH.

OOyuenue mo aucuuIUIMHE «MeTuIMHCKas OMOXHMMUSD) HANpaBJIeHO Ha (HOpMUpPOBaHHE
y 00y4aroUIMXCsl CIeIyIOIUX KOMIETEHIIA:

KO)_I U HAaHMEHOBaHHME KOMIIeTeHIUM HHI[I/IKaTOpr JAOCTUKCHUA

KOMIIETEeHIIHHI
[TK-3. CiocobeH ocyIIecTBIsATh
MOJITOTOBKY 3JIEMEHTOB JIOKYMEHTAIINH, WIIK-3.1.
MIPOEKTOB TUIAHOB U MPOTPAMM HIIK-3.2.
MIPOBEICHUS OTJEIBHBIX ATANOB padOT HUIIK-3.3.




[TK-6. CiocobeH mpoBOAUTh UTIK-6.1.
OMOTEXHOJIOTHUECKHE TTPOIECCHI C UTIK-6.2.
HCTIOTb30BAHUEM KYIIBTYP NIIK-6.3

MUKPOOPTAHU3MOB, KJIETOUYHBIX
KyJbTYp PACTEHHH U )KHUBOTHBIX

2. MecTo ITUCHUILINHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JucuuniavHa  OTHOCUTCS K DJIEKTUBHOM  4acTd,  (QOpMHPYEMOM  y4acTHUKaMHU
o0Opa3oBatenbHbIX OTHOIICHUH O0510Ka b1.2 D15 «DneKTUBHBIC TUCIUTLIAHBI ).
Huctunnuna «MeaunuHcKas OMOXHUMHMS B3aUMOCBsI3aHa JIOTHUYECKH M COJEPIKATEIbHO-

METOJIMYCCKH CO CIICTYIOIIMMH TUCIUIUTHHAMY | nipakTtukamu OOIT:
B obsizamenvnou uacmu yukaa (b1.1):
Opranunueckasi XuMust
O61was Ouosoryus 1 MUKpOOHOJIOTHS
buoxumus
OCHOBBI MOJIEKYJISIPHOM OMOIOTUN
MonexynsipHast ¥ KJI€TOYHast OMOTEXHOIOTHS
AHanuThueckas XuMus U PU3UKO-XUMUYECKUE METO bl aHATH3a

XuMust OMOJIOTMYECKHA aKTUBHBIX BCIIECTB.

3HaHus, YMEHHS U HaBBIKH, CHOPMHUPOBAHHBIE, HA TUCHUIUIMHE «MeauIuHCKue OUOXuMus», OyayT
HCIIOJIB30BAaHbl HAa IIOCHEAYIOIIMX JTalax IpU IPOXOXKIACHHH NPEIIUIUIOMHON IPAKTHUKUA H
MOJTOTOBKU BBINYCKHON KBaTU(UKALKOHHON paOOTHI.

3. CrtpykTypa U cogepkaHue TUCUMILIMHBI

OO01ast TpyA0€MKOCTh TUCIUIUTHHBI cOcTaBsieT 3 3aueTHbIX(e) equHut(bl) (108 vacos), u3
HUX JIeKIuu — 36 yacoB, ceMrMHapckue 3aHatus 36 yacoB. CamocrosiTenbHas paboTa 36 yacos.



3.1 Buabl yueOHOI1 padoThI U TPYA0EMKOCTH

(o popmam 0OyueHwMsI)

3.1.1. Ounas ¢popma oOydeHus

Ne . KounuecTso CemecTpbl
Buj yueOHoii padoTnl
n/n 4acoB 8
1 | AyautopHble 3aHATHS 72 72
B ToMm uucie:
1.1 | JIexknuu 36 36
1.2 | CeMuHapcKkue/paKTUYECKUEC 3aHATHUS 36 36
1.3 | JJabopaTopHbIe 3aHATHS - -
2 | CamocrosiTenbHast paboTa
B Tom uncie:
2.1 | Iyt oOMeHa aMHHOKHUCIIOT 2
2.2 | Noka3arenr OMOXMMHUYECKOTO aHAIH3a KPOBU 2
2.3 | MHTerpanus u peryisius a30THCTOTO 0OMeHa 2
2.4. | AKTHBHOCTH KpPEaTHHKHHA3BI B ITa3Me KPOBU
2.5 | l'opmoHanbHas perysus.
2.6. | buoxumus KpOBH M MOYH
3 | IIpome:kyToYHas aTTecTALIUS TEeCT
3auer/mud.3auer/IK3aMeH IK3aMeH
Hroro 72
3.2 Temarudeckuii IUIaH U3Y4YeHHUS TUCITUIINHBI
(o popmam 0OyueHMsT)
3.2.1. Ounas ¢popma o0ydyeHus
TpyroemkocTs, yac
AynurtopHasi padora 2
o 2 2 25| SE
S S S gl & % =& | 5o
Ne Pa3esibl/TeMbl S 5 = % SE| £Eg| 8%
n/n AUCHHILTHHBI a 5 2o 2 8% 82| 2=
= O 2 E K © = E| O &
= = &
(&}
1 Paznen 1. Onpenesnenue 6 2 2 2
«MequIUHCKAs OMOXUMMUS.
OcHoBHbIE HATPABJIEHHS] PA3BUTHS
2 Pasgen 2. Mera6oausm. O6meH 0e1koB. 6 2 2 2
BbuocunTe3 Oenka.
2.1 | Poub Genka B muTaHUM, OMOJIOrHYCCKAs 3 1 1 1
LEHHOCTb, PHHIUITBI HOPMUPOBAHWUSI,
OMOXMMHUYECKHE HAPYILICHHUSI.
2.2 | buocunres Genka: KpaTkas 3 1 1 1
XapaKTePUCTHKA OCHOBHBIX JTAllOB.
[MoctTpancnsaimonHas MOAU(DUKAIUS 1
(b oy HT 6EITKOB.
3 Pa3znen 3. OOMeH aMUHOKHMCIOT 12 4 4 4




3.1

OOMeH aMIUHOKHCIIOT B KJIETKE: PEaKIHH
JeKapOOKCUIMPOBAHUS,
HepeaMUHUPOBAHUS, Ie3aMUHUPOBAHHS

32

OOMeH KETOreHHBIX U TJIFOKOT€HHBIX
amMuHokucioT. [lonsTue o 3aMCHUMBIX,
HE3aMCHHMBIX, YaCTUYHO U YCIIOBHO
3aMCHUMBIX aMHUHOKHCJIOTAax.

3.3

[Hukn MmoueBHHOOOpa30BaHUS
(OPHUTHHOBBIN ITUKJI, IUKJT MOYCBHUHBI,
uuka KpeOca- "anzeneiita). O6meH
apruHUHA

Pa3znen 4. buoxummusi 3HA0KPUHHOMI
peryJasinuu

18

4.1

YPpOBHU U MPUHILIUITBI OPTaHU3AIIT
PEryJIsTOPHBIX CUCTEM: HEPBHOM,
SHIOKPUHHOM, UIMMYHHOM.

4.2

Knaccugukanum ropMoHOB 110
XHUMUYECKOH MPUPOJIE, MECTY
OrocuHTe3a, PU3NOIIOTHICCKUM
s dekram. JTansl MeTaboIU3Ma
ropMOHOB Penentopsl TOpMOHOB

43

Tupeounusie ropmons (T3, T4):
XUMUYECcKas IPUPoJa, CTPyKTypa, STarbl
OUOCHHTE3a, PETYJIALMs, MEXaHU3M
JeUCTBUS

44

["'opMmoHBI rUTIOTaIaMyca, TUITO(HU3a:
XUMHYCCKas Npupoaa, MCXaHU3M
neiictusi. CTepOUIHbIE TOPMOHBI:
CTPOEHUE, MEXAHHU3M JICVCTBHUS

Pasznen S. KpoBb: pyHkuum, cocras,
(u3uKo- XUuMHUYECKHEe CBOMCTBA

12

5.1

benxu chIBOPOTKH KpOBU: (pakLuy,
(GyHKIIUY, AIMaTHOCTUYECKOE 3HAUECHHE
aneKTpodoperpamm.

52

bunupy6un: pusuko-xuMuyeckue
CBOHCTBa, 00MEH, JMArHOCTHYECKOE
3HAYEHHE OTIpeICTICHUS COJIEPKaHus B
KpOBH M MOY€

53

I'emornoOuH 1 MHOTIIOOUH: CTPOCHHUE,
byHKITUN

54

MunepanbHble KOMITIOHEHTHI KpoBu (Mn,
Mg, Cu, Zn, Se, Co, 12): buonoruyeckas
pOJIb, OMOXUMUYECKHE HAPYIIICHUS

Paznen 6. Moua: pusnko-xuMu4eckue
CBONCTBA

12

6.1

broxumMmmyeckuii cocTaB MOYH,
JUarHOCTUYECKOE 3HAUCHHUE
HCCIICA0BAHMS OOIUX CBOMCTB

6.2

Mexanu3m 00pa30BaHUs IEPBUUHOM
MOYH

Pa3nen 7. ®yHkuuoHaabLHAsT GHOXHUMMS

18




TKaHell 1 OPraHoB

7.1

[Teuens: ocobeHHOCTH OOMEHA YTIIEBOIOB,
JIMIIU 0B, 6CHKOB 1 aMHUHOKHUCJIOT,
OMOXMMHYECKUE TIOKA3aTeIN KPOBU

7.2

[leyenb: MexaHU3MBbI 00E3BPEKUBAHUS
9K30T€HHBIX Y HJIOTE€HHBIX TOKCHYECKUX
BEILECTB

7.3

CoenuHuTeNbHAS TKAHb: COCTaB, PyHKUINY;
CTpOCHHE KOJJIareHa U 3JIaCTHHA,
3Ha4eHHe. bellku cCoeMHNTENbHON TKaH!
(xomnareH, 3nacTuH, PUOPOHEKTHH)

7.4

I"o10BHOM MO3T: XUMHYSCKHHA COCTaB
CyXOro OCTaTKa, OeJloro M ceporo
BellleCTBA, HEMPOHOB, CHHAIICOB, HEPBHBIX
BOJIOKOH

7.5

MeliieuHast TKaHb: BUIBI, QYHKIHH,
0COOEHHOCTH BHYTPUKJIETOYHBIX CTPYKTYP
U MeTadoan3Ma

Paznen 8. Ocodennoctu
IHEPreTHYECKOro o0MeHa JeIoBeKa:
yFJ'leBO}IOB, JIMIINI0B, HYKJICOTHIIOB n
HyKJ'[eI/IHOBLIX KHUCJIO0T

12

8.1

VYTrneBOaHBIN M TANAIHBII 0OMEH

8.2

OOmeH HYKJIICOTHIO0B U HYKJICMHOBBIX
KHCJIOT

8.3

OOMeH Helipome1naTopoB. MexaHNn3MBbI
nepeaayd HePBHOTO UMITYJIbCa

Pa3znen 9. Buramunbl: XumMuyeckasi
npupoaa, kiaaccupuranus

9.1

Crpoenue u pyHKIIMU BOJAOPACTBOPUMBIX
BUTaMHHOB

9.2

CrpoeHue U pyHKIUU
KHPOPACTBOPUMBIX BUTAMHUHOB

93

XapaKkTepUCTHKA YH3UMOBUTAMHHOB,
TOPMOHOBUTAMUHOB, PEIOKC-BUTAMHOB,
3Tarbl MeTaboIM3Ma, NPUIHNHBI TUTIO- ,
THIIEP- ¥ aBUTAMHUHO30B (3HIOT€HHBIE,
9K30TCHHBIE).

Hroro

108

36

36

36

3.3 Conepxanue TUCUUILIHHbBI

Paznen 1. Onpenenenue «MeaunuHcKass OHMOXMMHSA».
pa3sBUTHS
HI/ICHI/IHJ'H/IHa ((MG)II/IHI/IHCKaSI 6I/IOXI/IMI/I$I», OTHOCHUTCA K q)YH)IaMeHTaJ'H)HI)IM HayKaM H
CBSi3aHA C H3y4YEHHEM OMOXMMHUHM TOMeocTa3a dYejoBeka. [IpyM W3yueHUM HTOH AMCHUILUIMHBI
HCO6XOJII/IMBI 3HAHHUSI OMOJIOTMYECKUX U XHUMHYECKHX HAayK C ILCJIbIO PACKPBITHUA MCXAaHU3MOB,
OTIpeNIeNIAIONINX 3/10pPOBbE, ATANTAIMI0 OpraHu3Ma K HEOJAronpusATHBIM (aKkTopaM M BO3MOXKHBIX
IIpUYUH U HOCHC}ICTBI/Iﬁ Pa3IMIHBIX 3a00JIEBAHUM. HaHHaﬂ AUCHHUIUIMHA BKIHOYACT H3YUCHUC
OMOXMMHUYECKOTO COCTaBa OMOJIOTHUECKUX Cpell, KIETOK U TKaHel opraHu3Ma 4ejoBeKa, a TaKxke
M3MEHEHMs B IEpUOJI pa3BUTH O0JI€3HU U € JieueHus. PaccMaTpuBaroTcs BOIIPOCH! OMOXMMHUYECKUX
H3MEHEHUH MeTadoIn3Ma YIJICeBO4OB, GGHKOB, JIMIIUAO0B, HYKJICOTUIOB W HYKJIICMHOBBIX KHUCJIOT B

OcHOBHBIC HAINpPaBJICHUSA




OpraHu3Me 4ejaoBeka. JTa 001acTh HAyKH O YEJIOBEKE I03BOJIAET HE TOJIBKO BBISICHUTB IIPOTEKaHHE
OMOXMMHUYECKUX TPOLIECCOB MeTaboIM3Ma 3J0POBOTO YEIOBEKa, HO U yCTaHABJIMBAThH, YeM OOJICH
4eJIOBEK, IpejicKa3aTh MOsIBIEHUE 00Je3HH B OyIylleM, 4TO, B KOHEYHOM MTOre, HAaIlPaBJICHHO Ha
YJIy4IlIEeHHE Ka4eCTBa U MPOJOJKUTEIIbHOCTH KU3HU

N3ydenue 3Toi TUCHUILIMHBIL «MeauuuHCcKas OMOXUMHUS» HEOOXOAUMO Ul pa3BUTUSA
HOBEWIINX HANPaBJICHUH MEIUIUHCKON OMOTEXHOIOTUN ¥ MEAULIUHBI.

Pa3znen 2. MeraGonusm. O0meH 6eikoB y yesioBeka. BuocuHTes oesika

Tema 1. Pomp Genka B NMUTaHUM, OHOJIOTHYECKas NEHHOCTh, MPUHLUIBI HOPMUPOBAHUS,
OMOXMMHUYECKHE HAPYILEHHUS.

3HaueHHe CTPOUTENIbHBIX, 3ALUTHBIX, OEJIKOB ()epMEHTATUBHBIX B opraHusMe. Poib OeskoB pas-
JMYHOTO TPOUCXOXKJCHHUS B MUTAHWH, OMOJIOrMYecKas LEHHOCTh OEJIKOB, MPHUHIMIBI HOPMHUPOBAHHS,
OMOXMMHUYECKHE HAPYLICHUs IPH €r0 HeJOCTaTOYHOCTH (KBaIMOpKop). JKemymouHbli, 1 maHKpeaTHye-
CKUH COKH: (DU3HKO-XMMHUYECKUE CBOMCTBA, XUMUUECKHI COCTaB, (U3NOIOTUUECKOE 3HAUEHUE €TI0 KOM-
MIOHEHTOB, PETYJISALUS CEKPELUH.

CroxHble O€NKH HYKJICONPOTEHIbl (XpOMATHH, PUOOCOMBI): XUMHMUYECKHH COCTaB, (YHKLUH.
Knaccudukarys rucTOHOBBIX U HETMCTOHOBBIX OEJIKOB, 0COOEHHOCTH COCTaBa, PyHKUMH. MeXaHU3MBbI
nepeBapuBaHysl HyKJICONPOTEUA0B U BCAChIBAaHUS MPOAYKTOB THAPOJIN3A.

Tema 2. buocunte3 Oenka: KpaTkas XapaKTepUCTHKA OCHOBHBIX 3TanoB. IlocTTpaHcIsILuOHHAs
MoubUKaM U GOoNIUHT OENIKOB.
buocunres 6enka: KpaTkas XapaKTepUCTHKAa OCHOBHBIX 3TamnoB. IlocTTpaHCIsiunoHHas MOTU(UKALHS U
¢bonaunr 6enxos. IIpeBpamienne 6e1KoB — npoTeonus: BUAbl. benku depmMenTs! nporeassbl, Ouogoruye-
ckoe 3HaueHue. OcobeHHOCTH KaTaboiu3Ma Oelka B JIM30cOMax M mporeacoMax. Ilyn amMuHOKHCIOT,
IyTH UCTIOJIb30BaHMs (POH/Ia aMUHOKHUCIIOT B KJIETKE.

Pa3nea 3. O0OMeH aMHHOKHCJIOT

Tema 3.1. OOMeH aMHHOKHUCIIOT B KJIETKE: PeaKklny JeKapOOKCHINPOBaHHs, IEPEaMUHUPOBAHHS,
J1€3aMUHHPOBAHUS
OOMeH MKapOOHOBBIX AMHUHOKHCIIOT U MX aMHUJIOB, aMUHOKHCIIOT C Pa3BETBICHHOW OOKOBOMW IEMBIO:
cxema ImyTteil oOMeHa, peakiuu, (PepMeHThI, TKAaHEBbIE 0COOEHHOCTH, Onosoruyeckas posnb. OOMeH Me-
THOHHUHA, IUCTEUHA, CepUHA U INIMIMHA. Peakiuy TpaHCMETUIMPOBAHUS HA NpUMeEpe 00pa3oBaHUs XO-
JMHA U a/ipeHajIiHa, 3HayeHue. Pons ButamMmuHoB By u B12 B perenepanuu MeTMOHMHA U OOMEHE OJHO-
YIJIEPOIHBIX (PparMeHTOB, OMOXMMHUYECKUE HAPYIICHUS U KIMHIUYECKHE MPOSIBICHUS HEJOCTATOYHOCTH
3THUX BUTaMUHOB. OOMEH apoMaTHYECKIX aMUHOKHUCIIOT: CXeMa IMyTei oOMeHa U UX 3HaueHHe, PeaKLuH
OnocuHTe3a aJpeHanrHa, 3Ha4YeHue, poiab ButamMuna C.

Tema 3.2. OOMeH KETOTCHHBIX U TJIIOKOT€HHBIX aMUHOKUCIOT. [IOHATHE O 3aMEHUMBIX,

HE3aMEHHUMBIX, YACTUYHO U YCJIOBHO 3aMEHUMBIX AMUHOKHCIIOTAX.
[ToHsTHE TIIIOKOTEHHBIE AMUHOKUCIOTHI. KeToreHHble aMUHOKHUCIIOTHI, Ty TH MIPEBPALLICHUS] KETOT'€H-
HBIX KHCJIOT JM3MHA U JIeHIHa. buoxumudeckne myTy OKUCIeHus: 1 oOpazoBaHue aneTui-SKoA.,
CHUHTE3 KETOHOBBIX TeJNl (KETOT€HHBIX), JKUPHBIX KHUCIOT U Xosectepona. [IpeBpamieHue cmeras-
HBIX aMUHOKHCIIOT, 0Opa3oBaHue nupysata, MetabonutoB LITK u anetnn-SKoA (pennnananus, Ti-
PO3UH, U30JeHIMH, TpuntodaH). BkiroueHue B IMMUIBL, TaK U B TITIOKOHEOT€HES.

Tema 3.3. 1lukn MoueBHMHOOOpPA30BaHUs (OPHUTHHOBBINA UKJ, IIMKI MOYEBHHBI, 1uKJI Kpebca-
lNanzeneiita). OOMeH apruHuHAa.

@epMEHTATUBHBIN IIPOLIECC IPEBPAILEHUS OpPHUTUHA - OPHUTUHOBBIM IUKJI, LHKII
MOYEBHUHBI, IUKINYHOCTh (PEPMEHTATUBHOIO MpOIlecca, CUHTE3 MOYEBUHBI. POib OpHUTHHOBOTO
IMKJIa B TMYTH aCCUMWIIIMM aMMmHuaka (ero oOe3BpeXHBaHUHM). OH3UMONATHU IHKJIA
MOYEBHHOOOPA30BaHMs, OMOXUMHUYECKas AuarHocTuka. OcoOblii IyTh Opa30BaHUs aprMHUHA U paclaja.

Pasnen 4. Buoxumust JHAOKPHUHHON peryasiuuu

Tema 4.1. YpoBHM W TPUHUMUIIBI OPraHU3allMA PETYJISATOPHBIX CHCTEM: HEPBHOW,
SHJOKPUHHOW, UIMMYHHOM.

VYPOBHU PETyISLIH PAa3INIHBIX CUCTEM B OpraHu3Me. [IpHHIMITBI OpraHu3anyy peryIsTOPHBIX
CHCTEM: HEPBHOMW, SHIOKPUHHOW, UIMMYHHOU. POJIb TOPMOHOB B pETYJISIIUN CUTHAJIOB.
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Otanbl MeTaboIM3Ma rOPMOHOB: OMOCHHTE3, aKTHUBAIMS, CEKPELHs], TPAHCIOPT MO0 KPOBOTOKY,
peleniys 1 MeXaHu3M JeHCTBUS, MHAKTUBALIUS U yIaJIeHUE U3 OpraHn3Ma, KITMHUYECKOe 3HaUCHHe.

Tema 4.2. Knaccudukanuu TOPMOHOB IO XUMHUYECKOH MPUPOJE, MECTy OHOCHHTE3a,

¢busnonorndeckum dpdexram.
XHUMHUYECKOE CTPOCHHE TOpMOHOB. Kiaccudukanmum rOpMOHOB MO XMMHUYECKOH MHpPUPOAE, MECTY
OuocuHTe3a, pusnonorndeckum dddekram. ITambpl METa0OIN3Ma TOPMOHOB. PerienTopsl rOPMOHOB:
BUJIBI, OCOOGHHOCTH CTPOEHHS, JIOKATU3aluu. BHYTpUKIETOUHBIE MOCPEIHUKH IEHCTBUS TOPMOHOB!
IMKJIMYECKUE HYKICOTH IbI, IeTITH/IBI, TPOU3BOAHBIE KUPHBIX KuchoT, UTD, I, Caz+u np. XuMuueckas
MpHUpoJIa, CTPYKTypa, 0OMeH, PYHKIIHH.

Tema 4.3. Tupeounnsie ropmonsi (T3, T4): xumudeckasi IpUPoa, CTPYKTYPa, ITAbl OMOCHHTE3a,
peryJsys, MEXaHH3M JIeHCTBUS.

Tupeonnusie TopMonsl (T3, T4): XuMudeckass Mpupoaa, CTPYKTypa, dTarbl OMOCUHTE3a, PETyJIsi-
WS, MEXaHU3M JIEHCTBUS, MeTabonmueckue u uzuonorndeckue 3G QeKTsl, MPUUNHBI HAPYIICHUH, 110~
ciencTBus, npodunaktuka. OOMeH flona B opranusme. 'opMoHBI runoranamyca, rurnodusa: XuMu4ecKkas
IPUPOAA, MEXaHM3M JAeHCTBHs, MeTabonudeckue H ¢usnonorundeckue sPpdextsl. Kanpuurpuon
(1,25(0OH)2/[13): peakiuu o6pa3oBaHUE U3 XOJIECTEPOIIa, PETYIISIIHS, MEXaHU3M JeHCTBUS, (PU3HOIOTHYe-
CKast poib.

Tema 4.4. TopMoHBI TUTNIOTa’aMmyca, Tunopusa: XUMUYECKass MPHUPOJIa, MEXaHU3M ACHCTBUS.
CrepouiHble TOPMOHBI: CTPOEHHE, MeXaHu3M JeucTBus. llyTm cuHTE3a CTEpOMIHBIX TOPMOHOB:,
SJICpHbIC ¥ ITUTO30JIbHBIE 3P (EKThl TIIOKOKOPTUKONUIOB. Hapyrienne OMOXMMHYECKHX MpeBpaIleHHI
CTEPOMIHOM IIPUPOJIBI.

Pazgen 5. KpoBb: pyHkumu, coctas, PU3NKO- XMMHUYECKHE CBOMCTBA

Tema 5.1. benxu cbIBOPOTKH KpoBH: (pakiuu, (yHKIUU, JUATHOCTHUYECKOE 3HAYCHHE
aneKTpodoperpamm.

KpoBb: ¢pyHKIINH, COCTaB, PU3UKO- XUMUYECKHE CBOMCTBA (BO3PACTHBIE OCOOCHHOCTH ), 3HAUCHHE
aHajM3a B KIIMHUYECKOW mpakTuke. benku ceiBopoTku kpoBu: ¢pakiuu. CocTtaB 001Iero 0einka ChiBO-
POTKH KPOBH, CTpYKTypa OenkoB M ¢yHKuuuU. Paznenenue Ha ¢ppakuuu B pazessionei cpeae noa
necTBreM 3eKTpruueckoro nosis. OCHOBHBIE MSITh CTAHAAPTHBIX (Qpakiuil: anbOymuH, anbga-1-,
anb(a-2-, 6era- (ppaxiuu 6era-1- u 6era-2-rI00yIMHOB) U TaMMa-TJI00YJINHBL.

@paxius 6eTa-rno0yaMHOB: TpaHcheppuH (OeTOK-MEepeHOCUHK Kele3a), FTeMONeKCHH (yda-
CTHE B META0OJIM3ME Kele3a, CBA3bIBAHUU T'eMa IIPU MeTaboIM3Me TeMcoiepKaluX OEIKoB).

OyHKIMH GPaKIHii, TMarHOCTHYECKOE 3HAUEHUE AMEKTPOOPErpaMM.

Tema 5.2. bunupyOuH: GpU3MKO-XUMUYECKHE CBOMCTBA, OOMEH, AMarHOCTUYECKOE 3HAUEHUE
olpesieNIeHUs COJEp>KaHUs B KPOBH U MOYE.

XKenterit murMeHT OMnMpyOuH: (PU3MKO-XMMUYECKHE CBOMCTBA, OOMEH, MTUArHOCTHYECKOE
3HAQ4YECHHE ONPEICICHUS COACPKAaHUs B KPOBU U MO4Ye. KOHBIOIMPOBAHHBIA U HEKOHBIOTMPOBAaHHBIN
OunMpyOuH: MeXaHU3Mbl 00pa30BaHus, (PU3MKO-XUMUYECKHE CBOMCTBA, IUArHOCTUYECKOE 3HAUECHHUE
onpeneneHus. Ponp OunupyOuHa B pacmajie SPUTPOLIUTOB.

Tema 5.3. 'eMorI00MH U MHOTJIOOHH: CTPOCHHE.

DpPUTPOLUT: OCOOCHHOCTH CTPYKTYPbI, XHMHYECKOTO COCTaBa, POJIb B META00IN3ME OEIIKOB,
KHUPOB, YTIEBOJIOB. YYacTUe IPUTPOLUTOB B MeHTO30(pochaTHoM U 2,3- nudocdorauiepaTHOM IIyHTE,
TIMKOJIN3€; 0COOEHHOCTH (pyHKIIMOHUPOBAHUS, IPUYHMHBI U TOCIECTBUS HAPYLICHUH S)PUTPOLIUTOB.

Crtpoenue remorioonHa u GpyHKIMH. Peakiiny OMOCHUHTE3a remMa: 3HaUCHHe, PeryIIsIus,
HapyuieHus noppupuna. Mexanuzmol Tpancnopra O2 u CO2 KpoBbIO: peakluu, OMOJIOTH4YeCcKoe
3Hayenue. Posb B remoriioOnHa B 0OMEHe, IMarHOCTUYECKOEe 3HAUYCHHE OIPE/INIEHUS] B KDOBU U
Mmoue. [IponsBoanbie 1 BUabI reMoriao0nHa. OOMeH xkele3a B Opranu3Me: OHOIOTHIecKoe U
KJIMHUYECKOE 3HaYEHHE.

Tema 5.4. MunepanbHble KOMIOHEHTHI kKpoBU (Mn, Mg, Cu, Zn, Se, Co, 12):

Ouosoruyeckas poiib, OMOXUMUYECKHE HAPYILIEHUS

Onextponutsl kpoBu (Na+, K+, C1-, HCO3-): Ouonorudeckas poiib, OMOXUMUYECKHE HAPYLICHHS
IpU HEJOCTATOYHOCTH, TUATHOCTUYECKOE 3HaYeHNe. MuHepaIbHble KOMIOHEHTH! kpoBu (Mn, Mg, Cu,
Zn, Se, Co, 12): Guonmorudeckast poib, ONOXUMHYECKHE HAPYIIECHUS MPH HeJ0CcTaTOUHOCTH. OCTaTOUHBIC
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a30T: COCTaB, (PU3NOJIOTHYECKAs POJIb MOUYEBUHBI, aMUHOKHCIIOT, KpeaTnHa, KpeaTHHIHA, MOYEBOM
KHCJIOTBI, )KHBOTHOTO MHAMKaHA. J[MarHOCTHYeCKOe 3HAUYCHHUE ONPEIEICHUSI OCTATOYHOTO a30Ta
MEPEYHCICHHBIX KOMIOHEHTOB.

Pa3nen 6. Moua: pusnko-xumuieckme CBOMCTBA

Tema 6.1. buoxumMuveckuii cocTaB MOYH, JUArHOCTUYECKOE 3HAUEHUE HCCIeA0BaHUs 00X
CBOMWCTB.

KoMmoneHTsl MOUYH: BO/Ia, paCTBOPEHHBIE a30TUCTHIEC MPOAYKTHI 0OMeHa OeTKOB (MOUYEBHHA,
MOYeBasi KHCIIOTa, KPEaTUHUH U Jp.), MUHEpaJbHbIE COJU. MoueBUHA - TJIaBHBI OpraHU4YeCKui
a30TCOAEpX AU  KOMIIOHEHT MOYM, [PHUYMAHBI IOBBIIIEHHOTO  BBIIEJIEHUS  MOYEBHHBI
— eunepypuypus. ModeBasi KHCIIOTa - KOHEYHBIH MPOAYKT KaTaboIM3Ma MyPHHOBBIX HYKJICOTH/IOB.
KpeaTuHuH - KOHEYHBIM MNPOIYKT a30THCTOr0 OOMeHa. YTJIeBOAbI B MOYE: HOPMAJIbHOE H
MaTOJIOTHYECKOE KOJIMUECTBO. beJok B Moue: MpOTEUHypHsl, albOyMUHYPUSI.

Tema 6.2. Mexanu3m 00pa3oBaHUs IEPBUIHON MOYH

Ponb noyek B mporiecce o0pazoBanusg Moun. DU3NKO-XUMUYECKHE CBOMCTBA MOYH. MeXxaHH3M
o0pa3oBaHMs IEPBUYHON MOYH, ey, GU3NKO-XUMHUECKHe CBOMcTBA. KinpeHc nHyn1uHa, KpeaTu-
HHHA, 3HaUYeHHe onpeeneHns. OyHKIMN MoYeK B MeTaboIM3Me OCITKOB, )KUPOB, YTIIEBOIOB B MOYE.

Pazgen 7. ®ynknuoHasbHasi 0MOXHMHS TKAHEH M OPraHOB

Tema 7.1. Ileyenn: 0cOOEHHOCTH OOMEHA YIIIEBOJIOB, JIMITUIOB, OCIKOB U AMHHOKHUCIIOT
Ponp meyenn B oOMeHE YIIJIEBOJIOB, JIMITUIOB, OCIKOB M aMHUHOKHCIIOT, OMOXUMHYECKUE TOKa3aTeIH
KPOBH, OTpaKaroIlue 3TH Mporecchl. JKemub: XMMUYECKUH COCTaB, OMOJIOTHYECKAs! POJIb, MEXaHU3MBI
BO3HHKHOBEHHUS KEITYHBIX KaMHel. [leueHb:

Tema 7.2. Ileuenn: MexaHU3Mbl 00€3BPEKUBAHUS YK30T€HHBIX U YHJIOT€HHBIX TOKCHUECKUX
BEILIECTB

MexaHu3mbl 00€3BpeKUBAHUS SK30TEHHBIX U SHJIOT€HHBIX TOKCUYECKUX BEUIECTB IMEUYEHBIO:
nBe a3kl 00e3BPEIKUBAHMSI ITyTEM XUMUICCKOW MOIU(DHUKAIINH: THAPOKCUITHPOBAHKIE THAPOPOO-
HBIX BEIIECTB U PEAKIIN KOHbIOTAMU. Peakiiuy raueHus 1 00e3BpeKUBaHUs MTPOYKTOB THAPO-
nu3a 6enKkoB. 3HaUEHUE ONpPEeNICHNs KUBOTHOIO MHANKaHa B MOYE.

Tema 7.3 CoenuHuTenbHAs TKaHb: COCTaB, (YHKIMH; CTPOCHHE KOJUIATCHA W HJIACTHHA,

3HaveHue. benku coeMHUTENbHON TKaHH (KOJUIAareH, 371acTUH, (GUOPOHEKTHH)
CocTaB, (pyHKIIMHU; CTPOCHNE COSAMHHUTEIHHON TKaHH.. belKku coeqMHUTENbHON TKaHHU (KOJUIareH, dJa-
CTHH, (HUOPOHEKTHH): OCOOEHHOCTH, CTPYKTYPHl aMHUHOKHCIOTHOTO cocTaBa. DH3HKO-XUMHUECKHE
CBOMCTBa, PyHKIMH. MeTaboa13M KOJUIareHa: STarbl, KohepMeHThI, KocyOCTpaThl, CyOCTpaThl. 3HaueHHe
OIIpeIeNIeHHsI OKCHUITPOJIMHA B MOo4Ye. [IpoTeornuKanbl, TIIMKO3aMUHOTIIMKAHBL: CTpOeHHe, (PyHKIHH, 00-
MEH, HapylIeHre 0OMeHa (MyKOIIOINCcCaxapua03bl).

Tema 7.4. TonoBHON MO3r: XUMHUYECKUH COCTaB CyXOro OCTaTKa, OEJIOr0 M CEporo BEUIECTBa,

HEHPOHOB, CHHATICOB, HEPBHBIX BOJIOKOH

XUMHUYECKUH COCTAaB CyXOro OCTaTka, Oeloro M ceporo BemiectBa ['0JOBHOW MO3r, HEWPOHOB,
CUHAIICOB, HEPBHBIX BOJOKOH. OCOOEHHOCTH OOMEHa — IHEPreTHYECKOro, YIJIEBOAHOTO, JIMIMHUIAHOTO,
HYKJIEOTHIHOTO U HYKJIEMHOBBIX KHUCIJIOT, O€JIKOB M aMHMHOKHCJIOT. MeXaHU3MBbl Mepeaayd HepBHOTO
HMMITYJIbCA TI0 HEPBHOMY BOJIOKHY. BUIbI CHHAINCOB U PELIENITOPOB.

Tema 7.5. Mpiueynast TKaHb: BUIbI, (QYHKIMH, OCOOCHHOCTH BHYTPUKIIETOUHBIX CTPYKTYp U
MeTabonm3ma

Mplie4Hoe BOJIOKHO (MbILI€YHasi KJIETKa): OCOOEHHOCTH CTPYKTYpbl, XUMHUYECKOTO COCTaBa,
MeTabonusma, QyHKIUH. benku MuopuOpuiLI: cocTaB, CTPYKTYPbl, PYHKIMN. BUabI MBIIIEYHBIX TKAaHEH,
(GYHKIMH, OCOOCHHOCTH BHYTPUKIIETOUHBIX CTPYKTYp. MeXaHM3Mbl 3HEProoOecredyeHusi MbIIIEUHOM
TKaHU B COCTOSIHUM MOKOS M Harpy3ku. KpeatuHdochokrnHazHbII MEXaHM3M TpaHCHOPTa SHEPTrUU B
MBIIIIEYHOH KieTKe. Muokap/: 0COOEHHOCTH CTPYKTYPBI, MeTabom3Ma, QyHKITHH.

Paznen 8. OcoGeHHOCTH JHEpPreTHYecKOro oOMeHa 4eJ0BeKa: YIJIeBOAOB, JHUIHIAOB,
HYKJICOTHI0B M HYKJIEHHOBBIX KHCJIOT

Tema 8.1. YrneBomHBIN U TUMUIHBIA OOMEH.

Cranmuu oOMeHa yIJIEBOJOB B OpPraHM3ME YEJIOBEKA: PACIICITIEHWE B THUIICBAPUTEIHHOM
TPAaKTE NOCTYNAKOIIMX C NHUIIEH MOJHU- WU JHCAaXapuJOB JO0 MOHOCAXapHJOB, BCACHIBAHUE
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MOHOCAXapuA0B U3 KHUIIEYHUKAa B KpoBb. CHHTE3 M pacmaj TTIMKOreHa B TKaHIX (TJIMKOTeHE3 U
[JIMKOTE€HOJIM3) B neueHu. KoHeuHnsblil atan (BbleIeHUE MPOIYKTOB 0OMEHA — BOJABI U YTIIEKUCIIOTO
ra3a 13 OpraHuszma).

Ob6men numnuaoB. buoxumudeckast kiaaccuGuKaIs JIUIMHAIOB TUIINA: KHUPbI )KUBOTHOTO U
PacCTUTENBLHOTO  MPOMCXOXKIEHUS;  KUPHBIE KUCJIOTHl  HACBHIIIEHHbIE U  HEHACHIIICHHBIC
(MOHOHEHACHIIIICHHBIE U MOJMHEHachIleHHbIe). CTaauu mnepeBapuBaHUsl >KUPOB B TOHKOM
KHUIIEYHUKE, YyYacThe MAHKPEaTHMUeCKOM JMma3bl U TaCTPOMHTECTHMHAIBHOTO TOpPMOHA
XOJICIMCTOKUHUHA. BcacbiBaHWe IKUPHBIX KHCJIOT, PpOJb JKEMTYHBIX KHCIOT, OOpa3oBaHHE
XOJIEMHOBBIX KOMIUIEKCOB. Y THJIM3alUs TJIMIEPUHA TIPU PECUHTE3€ )KUPOB B OpraHU3Me UeIoBeKa.
buoxumust nmarorenesa JIMIUIHOTO OOMEHA.

Tema 8.2. OOMEH HYKJICOTHIOB U HYKJICHHOBBIX KHCIOT
CuHTe3 MypuHOB, PHEpro3arpaTHbie 0cOOeHHOCTH OuocunTesa. [lonnepxanue B GpusnonIoruye-
CKHUX YCJIOBHUSX ITyJia IyPUHOB 32 CYET MyTeH UX peyTUIU3aluu, 0COOEHHOCTH OMOCHHTE3a Y OBICT-
poensmuxcs KieTok. Jlomnst BcachlBaHUS HYKJIEOTH/I0B OCTaTKOB HYKJIEMHOBBIX KUCJIOT U3 MUIIH.
Ponb npenmecTBeHHNKa MypuHOB — MHO3WHaTa (IMP) 1 aMuHOKHUCIIOT riyTaMiHa, acaprara u
IMIMHA B OMOCHUHTE3€ MyPUHOB. PeyTuimzanus mypuHoB

buocunTe3 nupuMUAMHOBBIX HyKJIeoTU10B: KoHeHcalus acriaprara u kapoamounsdocdara
¢ obpazoBanneM N-kapbaMowiacnaprara, mpucoeanaenue pu6o3o-5-pocdara (PRPP). Pons dep-
MeHTa Y M®-cuHTAa3bI.

Tema 8.3. OOMeH HelipoMeHaTOPOB. MeXaHH3MBI ITepeadl HEPBHOTO UMITYJIbCA.

OOMeH HelipoMenaTopoB (AlETUIXOJUHA, KaTeXOJNIaMHHOB, ceporoHnHa, ['AMK, riyTamMuHOBOM
KHCJIOTHI, I'NIMIIMHA, FI/ICTaMI/IHa). MexaHu3MBbI nepeaavu HEPBHOI'O UMITYJIbCA Y€PE3 CUHAIICHI.

Pa3nes 9. BuraMuHbI: XHMHYeCKasi IPUPOAA, KJIacCHPUKALHMSL.

Tema 9.1. Crpoenue u GpyHKIUH BOJOPACTBOPUMBIX BUTAMHHOB.

BuTaMuHbI: XUMIYECKas IPUPO/IA, KIACCUPHKAIHS TI0 pACTBOPHUMOCTH B BOJIe M PYHKIHMAM. BUTaMUHEBI
Bs, Pu C,

dusnonornyeckue 3 HeKTh, IPOPYUITAKTHUSCKUE JT03bI.

Tema 9.2. Ctpoenue u (QyHKUUU KUPOPACTBOPUMBIX BHUTAMHUHOB: (oymeBas KHCIIOTa,
Butamunbl A, /[, K. McTOYHUKY KUPOPACTBOPUMBIX BUTAMUHOB Ul OPraHU3Ma, MEXaHU3M JCHUCTBHS,
MeTabOoJINYECKHe U

Tema 9.3. XapakTepucTHKa YH3UMOBUTAMHUHOB,, TOPMOHOBHTAMUHOB, PEJOKC-BUTAMHOB,

OCOOEHHOCTH XHMMHUYECKOIO COCTaBa M (PU3MKO-XMMHMYECKHX CBOWCTB 3H3MMOBHUTaMMHOB,
rOPMOHOBUTAMUHBI, PEAOKC-BUTAMUHBIOB. Orarnsl MeTa6OHI/I3Ma, NpUYMHbL TUIO- , THHOEP- U
ABHUTAMHHO30B (9HJIOT'€HHBIC, SK30T'€HHBIC).

TemaTuka ceMuﬂapcmlx/npaKTuquKux Hu naﬁopaTopﬂux 3aHATHIA

3.4.1. CeMuHapcKue/mIpakTHYECKUE 3aHATUS
MEIUIIMHCKON OMOTEXHOJIOTHH.

Tema 1. MecTo MEAMIIMHCKON OMOXMMHH B PA3BUTUU CHCTEMBI 3/ipaBoOXpaHeHuss. OCHOBHBIE MTPH-
OpPUTETHBIC HAPABICHUS PA3BUTHSI METUITTHCKOW OMOXUMUH.

Tema 2. OOmume mytr oOMeHa Oeinka B oprannzme. OCOOCHHOCTH OMOCHHTE3a Y YeJIOBEKa M YKUBOTHBIX.
CocTtaB 0eKOB B KPOBH UEJIOBEKA.

Tema 3. OOMeH aMHHOKHCIIOT B OpraHu3Me yenoBeka. HezamMmeHnMble aMHHOKUCIIOTHI, 0COOCHHOCTH
MeTabonm3ma.

Tema 4. UnTerpauus u peryisiius a30TUCTOro oOMeHa

Tewma 5. YacTHble myTH 00MEHAa aMHHOKHCIIOT

Tema 6. OyHKIIMOHATBHAST OMOXUMIS MBIIIIEYHOW TKAaHU

Tema 7. @yHKIIMOHAIbHAS ONOXUMUS COSIMHUTEIHLHON M KOCTHON TKaHEH

Tema 8. buoxumust kpoBu. KoHTpob 0elKoB B KPOBH.

Tema 9. buoxumus moun. KoHTposik 6€7TKOB B MOYE.
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Tema 10. Bnoxumust ropMOHAIEHON PETYIISAIUHA CTEPOUIHBIX TOPMOHOB: MEXAHU3M JCUCTBHUS.
Tewma 11. bBuoxumusi ropMOHAILHOW PETYIISAIUH TUPEOUTHBIX TOPMOHOB (T3, T4), MexaHU3M JEHCTBUS.
Tema 12. Buoxumust ropMOHAIILHOM pETyJIAIUY TOPMOHA UHCYJIMHA. [TonyueHnne reuHo-
WHXXEHEPHOTO TOPMOHA UHCYJIMHA, OCOOCHHOCTHU MPOAYLIEHTOB.

Tema 13. buoxumus TOpMOHATBHOHN PETYIISIIIAA TOPMOHA coMaTtoTponuHa. [losydyenue reHHo-
WHXEHEPHOTO TOPMOHA COMATOTPOITNHA, 0OCOOCHHOCTH PO YIICHTOB.

Tema 14. @epMeHTHI B MEIULIMHCKUX TEXHOJIOTUAX. BHOXUMHUYeckue mpouecchl UCIOJIb30BaHUs
(hepMEHTOB B YH3UMOJIUATHOCTUKE, YH3UMOTEPAINH U YH3UMOIIATOIOT HH.

Tema 15. [IpixatenpHast QyHKINS KPOBH: OMOXUMHYECKHE TIPOIIECCHI IIEpeHOca KUCIOpoaa U
YIJIEKHCIIOTO Ta3a.

Tema 16. BomHO-371€KTpOIIUTHBIM OOMEH B KPOBH.

Tewma 17. @yHKIIMOHATBHAS OMOXUMHSI COSTUHUTEIIEHOW U KOCTHOM TKaHEH

Tema 18. @yHKIIMOHATIBHAST OMOXUMISI HEPBHOW TKAHU: TOJIOBHOT'O MO3Ta Ml HEHPOHOB.

3.4.2. JlabopaTopHBIE 3aHATHS
Jlabopamophvie 3anamus yueOHbIM NIAHOM He NPedyCMOmpPeHbl.

3.4 TemaTuKa KYpCOBBIX IPOEKTOB (KYPCOBBIX padoT)
Kypcogvie pabomul yuebnvim nianom He npedycmMompeHui.

4. YuebHO-MeTOANYeCKOe M HHPOPMAIIMOHHOE o0ecieueHmne

4.1  HopmatusBHble 10kyMeHTbI 1 'OCTbI

1.TOCT P 8.891-2015. HatmonaneHslit cranaapt P®. ['ocynapcTBeHHas cucreMa obecredeHus
€IMHCTBA U3MepeHuil. Vi3aMepurenbHble 1 HHAMKATOPHbIE OMOXUMHUYECKUE TECT-CUCTEMBI. TeXHO-
JIOTHYECKUE U MeTpoJiornueckue TpedoBanusa. OCHOBHBIE MTOJIOKEHUS. Y TBEPXK/IE€H U BBEJICH B
neiicrue [Ipukazom @enepaabHOro areHTCTBA 10 TEXHUYECKOMY PEryJIMPOBAaHUIO U METPOJIOTUHI
ot 31 aBrycra 2015 r. N 1208-ct

4.2. OcHOBHas TUTEpPATYypa

1. ByakeBuy, E. B. BuoMeauiHCKe HAHOTEXHOJIOTHY : YueOHOe mocobue ayist By3oB / E. B.
Bynkesuu, P. O. ByakeBuu. — 3-e u3g,., crep. — Cankr-IletepOypr : Jlanb, 2022. — 176 c. —
ISBN 978-5-8114-9164-3. — TeKcT : 371eKTPOHHBII // JIaHb : 371eKTPOHHO-0MO/IMOTeUHast CHCTeMa.
— URL: https://e.lanbook.com/book/187746

3. Jlutesk, B. B. Harmsiiaas Onoxumus B cxeMax, pUCyHKax W TaOJIMIAX : y4eOHO-METOINYECKOe
nocobue 1uist By30B / B. B. JIutBsik. — Cankr-IletepOypr : Jlanp, 2026. — 556 c. — ISBN
978-5-507-53531-6. — TekcT : anekTpoHHbIH // JIaHb : 3eKTpOHHO-O0MOIMOTeYHasT CUCTeMa. —
URL: https://e.lanbook.com/book/508904


https://lanbook.com/catalog/author/budkevich-e-v/
https://lanbook.com/catalog/author/budkevich-r-o/
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4.3. JlomosHuTeNbHAs JUTEpaTypa
1. OO6mras Guoxumus : yaeOHoe rocoowe : B 2 yactax / E. B. I'pomoga, JI. B. 3otoBa, E. H. Kosanenko, U.
B. Abpammna. — Capanck : MI'Y um. H.I1. Orapesa, 2024 — Yacts 1 — 2024. — 260 c. — ISBN
978-5-7103-4735-5. — Tekcrt : nekTpoHHbI // JIaHb : 371eKTpoHHO-OnOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/478871

4.4. JIMueH3HOHHOE U CBOOOJIHO pacnpocTpaHsieMoe NPorpaMMHoOe odecrieuyeHue

[Tepeuens nHPOPMAITMOHHBIX TEXHOJIOTHH, UCTIOIB3YEMBIX TIPU OCYIIECTBICHUN
00pa30BaTENBHOIO MPOIIECCa M0 JUCLHUILINHE, BKIII0Yas IepedeHb IPOrPaMMHOTO 00eCIICUeHHS 1
MH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM (py HAJTUYHHN ),

1. ABTomMaTu3upoBaHHast 00pa3oBaTeNbHasl CpeJja YHUBEPCUTETA.

2. bannpHO-peUTHHIOBasi cUCTeMa KOHTPOJIS KauecTBa OCBOCHMs 00pa30BaTeIbHON
IIPOrpaMMbl B aBTOMaTU3UPOBAHHOM 00pa30BaTEIbHON CUCTEME Y HUBEPCUTETA.

4.5. CoBpeMeHHbIe NpodeccHOHATIbHbIE 0a3bl JAHHBIX U MH(OPMALMOHHbIE
CIIPAaBOYHbIC CUCTEMbI

[Tepeuens pecypcoB HH(DOPMALIMOHHO - TEIEKOMMYHUKAIIMOHHON ceTu «IHTepHeTY,

HEOOXOIUMBIX JIJIT OCBOCHUS JTUCIIATLITNHBL

1. http://molbiol.ru/

2. PubMed (U.S. National Library of Medicine National Institutes of Health

http://www.ncbi.nlm.nih.gov/pubmed),

3. GenBank (National Center for Biotechnology Information

http://www.ncbi.nlm.nih.gov/genbank/), EMBL (European Molecular Biology Laboratory

http://www.embl.org/),

4. SWISS-PROT (Swiss Protein Databank http://www.ebi.ac.uk/uniprot/), PDB (PDBsum)

(Protein Data Bank http://www.rcsb.org),

5. CATH (Class, Architecture, Topology, Homology

http://www.biochem.ucl.ac.uk/bsm/cath ,

6. SCOP (Structural Classification of Proteins

http://scop.mrc-lmb.cam.ac.uk/scop

7. http://www.books-up.ru (31aekTpoHHast OMOINOTEYHAS CUCTEMA);

4.6. DJIeKTPOHHO-00pa3oBaTeJbHbIE PeCypChl
He nmpenycMmoTpensl

5. MarepuajibHO-TEXHUYECKOe o0ecrevyeHmne

JlexuuonHast aynutopust Kadenpel «Xumbuorex» AB5504. (115280, r. MockBa, yiI.
ABtozaBojackas, A. 16 ctp. 1 (kopmyc 5)), obopymoBaHHas: CTOJNBl y4eOHBIE CO CKaMbsIMHU,


http://molbiol.ru/
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/genbank/)
http://www.embl.org/
http://www.ebi.ac.uk/uniprot/)
http://www.rcsb.org/
http://www.biochem.ucl.ac.uk/bsm/cath
http://scop.mrc-lmb.cam.ac.uk/scop
http://www.books-up.ru/
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ayJIMTOpHAs JI0CKa, MyJIbTUMETUIHHBIA KOMILIEKC (IIEpEHOCHOM MPOEKTOp, HOyTOYK). Pabouee mecto
MpEenoiaBaTesis: CToMd, CTyI.

AyauTtopus JUIsl CEeMHHAPCKUX W TPAKTHYECKUX 3aHATHA Kadenapbl «Xumbuorex» ApS5404a
(115280, r. MockBa, yi. ABro3aBojickasi, aA. 16 ctp. 1), obopynoBaHHAs: CTOJNBI y4eOHBIE CO
CKaMbsIMHU, ayJUTOpHAas J0CKAa, MYJIbTUMEAUNHBIM KOMILUIEKC (IIEPEHOCHON MPOEKTOpP, HOYTOYK).
Pabouee mecTo npemnoaaBatens: CTOM, CTY.

6. Meroguyeckue peKOMeHIALNH

6.3. MerToauyeckne peKOMEHAALMH JJISl IPenoiaBaTeis 0 OPraHu3anuu
o0y4yeHust

OOyuenue no aucuUUIUIMHE «MenuuuHCKas OMOXUMHS) CKIIQJbIBAETCA M3 KOHTAKTHOU
paloThl, BKIIOYAOLIECH JICKIIUOHHBIE 3aHATHUS, IPAKTUUYECKUE 3aHATHUS, CAMOCTOSTEIBHON pabOoThI U
IIPOMEXYTOUYHON  aTrrecrauuu. JIEKIIMOHHBIE 3aHATUS HPOBOASTCA C  MCIOJIb30BaHUEM
JIEMOHCTPAIIMOHHOTO MaTepHrasa B BUE pe3eHTanuil. [Ipaktudyeckne 3aHATHS TPOXOAST B yUeOHBIX
ayquToOpusAxX U y4yeOHbIX jabopaTopusix. B xone 3aHATUH cTylneHTbl pa30oMparoT U OOCYXAaroT
BOIIPOCHI 10 COOTBETCTBYIOLIUM pa3jieiaM U TeMaM JUCLUUIUIMHBI, BBIIOJHAIOT TEOPETUYECKHE
3ananus. KoulokBuyM sBIII€TCS Ba)KHBIM BUJIOM 3aHATHUSA, B pAMKaxX KOTOPOrO IPOBOAUTCS TEKYIUI
PYOEXKHBIN, a TaKKe TEKYIIUH WTOTOBBI KOHTPOJIb yCIIEBAEMOCTH CTyAeHTa. [Ipu moaroroBke k
KOJUIOKBUYMaM CTYJIEHTY CIE€AyeT BHUMATEIbHO M3YUYUTh MAaTEpUANbl JEKLIUNA U PEKOMEHIYEMYIO
JUTEpaTypy, a TakxKe IpopadoTaTh NPAKTUUECKUE 3a/1a4i, KOTOpbIe pa30UpaIucCh Ha 3aHATHUIX WU
ObUIN PEKOMEHIOBAHBI JUIl CAMOCTOSATEIILHOTO PEILICHHSL.

J1s peanu3anuy KOMIIETEHTHOCTHOT'O IOJX0/1a B y4eOHOM IPOLIECCE HIMPOKO UCIOIIB3YOTCA
aKTHBHBIE M MHTEPAKTUBHBbIE (OPMBI MPOBEJEHHs 3aHATUN (MCHOJIB30BAHWE MHTEPHET-(UIBMOB,
WUTIOCTPUPYIOIIKX Pa3IMUHbIE MOJIEKYJIIPHBIE IPOLIECCHI, HCIIOJIb30BaHNE HHTEPHET-PECYPCOB IS
MIOATOTOBKHU K 3aHATHUSAM U CaMOIIPOBEPKH, PEIICHNE CUTYallMOHHBIX 3aJa4, IPYNIIOBbIE TUCKYCCUN)
B COYETaHHMM C BHEAYAUTOPHON pabOTOM C L1eIbI0 (OPMUPOBAHUS U Pa3BUTHUS MPO(ECCUOHATBHBIX
HaBBIKOB 00YyYarOIUXCS.

CaMmocrosiTenbHast pa0oTa CTyJeHTa HallpaBJ€Ha Ha IMOATOTOBKY K TEKyLIEMY
TEMAaTUYECKOMY, TEKyLIeMy pPYOEeKHOMY M TEKYyLIeMy HTOrOBOMY KOHTPOJSIM YCHEBAaeMOCTH.
CamocrosiTenbHass paboTa BKIIOYAaeT B ceOsi MpopabOTKy JEKIUMOHHBIX MaTepHalioB, H3yueHUE
PEKOMEHI0BaHHOH y4eOHOU JIUTepaTyphl, U3ydeHne HHpopMaIu, myoInKyeMoi B epuoAndecKoi
NevyaTy U IpeacTaBieHHON B IHTepHeTe 1 HanMcaHue pedepara Mo MpeIoKEeHHONW TeMeE.

6.4. MeTtoauyeckue yKazaHus JJI5 00y4aOIIUXCS 10 0CBOCHUIO TUCIUTIINHBI

HucuumnuHa «MequiuHcKas OHOXMMHS) MpeIyCMaTpUBAET JICKIIMH U TPaKTHYECKUe
3aHATHS KaXIy0 Heaento. M3yuenne TUCIUIUIMHBI 3aBEPIIAETCS SK3aMEHOM. Y CIIENTHOE U3YUYEHUE
JTUCIUTIIUHBL  TpeOyeT TOCEIICHHs JIKIIMHA, aKTUBHOM pabOThl Ha MPaKTUYECKUX 3aHATHSX,
BBITIOJTHEHUST yUeOHBIX 3a/IaHWK TperojaBaTeis, 0O3HAKOMJICHUS ¢ OCHOBHOW W JIOMOJIHUTEIHHOU
JIUTEpaTypoil.

[Tpy MOATOTOBKE K JIEKIIMOHHBIM 3aHATHIM CTyI€HTaM HEOOXO0UMO:

- Tepel OuepelHON JeKIuel HeoO0XOAMMO MPOCMOTPETh IO KOHCHEKTYy Marepua
NPEIbIAYIIEH JIEKIIUH.

- MpU 3aTPyJAHCHHUSIX B BOCIPUATHM MaTepuaiga CIeayeT OOpaTUThCS K OCHOBHBIM
TUTepaTypHbIM HCTOuHUKaM. Ecnu pa3zoOpaThcs B MaTepuaie OmsiTh HE yAalioch, TO OOPaTUTECH K
neKTopy (1o rpaduKy ero KOHCYJIbTAIUi) WIH K TPENoIaBaTei0 Ha MPAKTUICCKUX 3aHATUSX.
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HpaKTI/I‘l€CKI/Ie 3aHATUA SABJIAIOTCA YaCTbIO HU3YUYCHUA Hauboyee BaXKHBIX TEM yLI€6HOI71

JAUCHUITIIMHBI. Onu CJIyKaT IJI 3aKpCIUICHUA U3YUCHHOT'O MaT€pHralia, pasBUTUA YMCHI/II\/'I 1 HaBBIKOB

BBIIIOJIHCHHSA SKCIICPHUMCEHTAJIbHBIX pa60T H IIOAIrOTOBKH AOKJIAaJ0B, COO6IH€HI/II>'I, HpI/IO6peTeHI/I${

OIlbITa YCTHBIX HY6JII/I‘-IHBIX BbICTyHJIeHI/II;'I, BCACHUA OUCKYCCHUM, apTryMCHTAllUM H 3alllUTbI

BBIIBUT'aACMBIX HOHOX(GHHﬁ, a TaKyKeC JIs1I KOHTPOJIA MMpernoaaBaTcjicM CTCIICHU MOATOTOBJIICHHOCTH

CTYACHTOB 110 H3yqaeM0171 JUCHUITIINHEC.

7.

7.1 MeToabl KOHTPOJIA

q)OHIl OLCHOYHbLIX CPECACTB

U OLICHUBAHMS Pe3yJIbTATOB 00yUeHH s

HpI/I HU3YUYCHUN JTUCHUILIWMHBI «MC,I[I/II_[I/IHCKaH OHMOXUMUS npeaAyCMOTPEHO IIPOBCACHUC

KOJUIOKBHUYMOB 11O MOAYJIAM CEMHUHAPCKUX 3aHATHH.

Ixanan KPUTECPUH OLICHUBAHUA PE3YJIbTAaTOB Oﬁyqul/Iﬂ
8. K HpOMeX(YTOHHOﬁ aTTeCTalluM 3K3aMCHY AOIYCKAIOTCS TOJIBKO CTYACHTHI, BBIITOJIHUBIINE BCC

BHJIBI yUEOHOU paboOTHI, IPEIyCMOTPEHHBIE pabodeil mporpaMMoil mo mucruruimae «OCHOBBI
OMOTEXHOJIOTHI» TIPOILIN IPOMEKYTOYHBIH KOHTPOJIb, BBIMOJHUIN JTaOOPAaTOpHBIE PabOTHI,

BBICTYIIHUJIN C JOKJIAAOM U T.I.

IlIkana ouenusanus

Onucanue

Omauuno

BoinonHeHsl Bce BHbI y4eOHOH paboOThI, NpeaycCMOTpPEHHbIE
yueOHbIM Tu1aHOM. CTyJIeHT JAEeMOHCTPUPYET COOTBETCTBUE
3HaHWW, YMEHUH, HaBBIKOB MPHUBEACHHBIM B  TalnMIax
nokaszarenei,  omepupyer  NPUOOPETEHHBIMM  3HAHMSAMH,
YMEHUSAMM, HaBBIKAMH, IPUMEHSET UX B CUTYAlMSIX NOBBIIICHHON
cinoxkHocTu. IIpu 3TOM MOTyT OBITH JOMYIIEHBI HE3HAYUTEIbHBIE
OIIMOKK, HETOYHOCTH, 3aTPyAHEHUS TP aHATUTHYECKUX
omepauusax, I[EpeHoce 3HAaHMW M yMEHUH Ha HOBBIC,
HECTaHJapPTHBIC CUTYyalUH.

Xopowio

BrimonHensl Bce BUIBI y4eOHOW palOThI, MPEAyCMOTPEHHBIC
y4eOHbpIM  TuTaHOM. CTYJIEHT  JIeMOHCTPUPYET  HEMOJIHOE,
IIPAaBWJIBHOE  COOTBETCTBUE  3HAHWUN, YMEHMH, HAaBBIKOB
MPUBEICHHBIM B TaOJMIAX ToOKa3aTesed, Ju00 eciau Mpu 3TOM
ObUIN TOMYIIEHBI 2-3 HECYIIECTBEHHBIE OLTHOKH.

Yooenemsopumenvro

BeimonHensl Bce BHIBI y4eOHOH paboThI, MperycMOTpEHHbBIE
y4eOHbIM IUIaHOM. CTYIEHT JI€MOHCTPUPYET COOTBETCTBUE
3HaHUi, B KOTOPOM OCBEIll€Ha OCHOBHAsA, HauboJee BayKHas 4aCTh
MaTepuaia, HO Py STOM JOTyIIeHa O/IHa 3HaYUTeNbHas OlnOKa
WM HETOYHOCTb.

Heyoosnemeopumenvro

He BbmonHeH oauH wium Oojiee BUAOB Y4eOHOW paboTHI,
IPEIYyCMOTPEHHBIX Y4eOHBIM IIaHOM. CTYAEHT JAEMOHCTPUPYET
HEIMOJHOE COOTBETCTBUME  3HAHUH,  YMEHUH, HaBBIKOB
OPUBEJCHHBIM B  TaOmuIlax IOKa3arenel, JIOMyCKaloTCs
3HAQUUTEIbHBIC OINMOKH, MPOSBISETCS OTCYTCTBHE 3HAHUM,
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YMEHHUH, HaBBIKOB I10 Psly HOKa3aTelelus MpU onepuposaHuu
SHAHUAMU U YMEHUAMU NPU UX NEePEHOCe HA HOBbLE CUMYAYUL.

7.2. OueHoYHBbIE CPeACTBA

7.2.1. Texyuuii KOHTPOJIb
TecToBbie 3amaHus
1 Bomnpoc.
Kakue kieTku, TKaHU U OpraHbl UCIIOJIB3YIOT KETOHOBBIC TEJIa B KAYECTBE UCTOYHUKA SHEPTHU?
a) TOJIOBHOW MO3T, NI€Y€Hb, IPUTPOIIHUTHI,
0) MblIIeYHasi ¥ HEpBHAs TKaHb, [I€UYCHb,
B) [I€YEHB, KUPOBAs TKAaHb, MHOKap/I, T') HEPBHAsI TKaHb, MHOKAP/l, CKEJIETHBIE MBIIIIII,
1) JIeTKUE, eUeHb, TOYKH.
2 Bompoc.
Kak nzmensiercst morpedaenue kucinopoaa u cuate3 AT® MUTOXOHIPUSAMU ITPU BO3IEHCTBUN HA HUX
2,4-muHuUTpOodeHoa - pa3o0ImuTeNns IpixaHus 1 GochopunrpoBanus?
a) motpebieHne Kucaopoia ysenuunpaercs, cuate3 AT® yBennunBaercs,
0) motpebneHune kuciopoaa ypennunbaercs, cuHre3 AT® ymensIinaercs,
B) MoTpebIeHne KUCIopoaa ymenbiaercs, cuare3 AT® yBennuuBaercs,
r) noTpediieHre KUCIopoa ymeHbmaercs, cuare3 AT® ymenbinaeTcs
3 Bonpoc
VYkaxure OM07I0rn4ecKyto QyHKIMIO IUTOXPOMOB C, & U a3
a) IepEeHOC JIEKTPOHOB U IIPOTOHOB B IBIXATEIBHOM eI MUTOXOHIPUH,
0) yyactue B peakuusx cyocTpaTHoro (ocdopuiarpoBanus,
B) MEPEHOC JICKTPOHOB B IBIXaTEIHHOMN EMH MUTOXOHIPUH,
I') IEpEHOC MPOTOHOB B JIIXaTEIBHON ST MUTOXOH/IPUH,
1) KaTanu3 peakiuii ukiaa Kpeoca.
4 Bompoc.
UYTo u3 MepeunciIeHHOTO MPOUCXOIUT MOIrOTOBUTEILHOM JTale YHEPreTHIECKOro oOMeHa ¢ 00pazoBa-
Huem AT®?
a) OKHCIHUTENbHOE (hochOopUIMpOBaHUE,
0) neruapupoBanue KUCIOT B 1ukie Kpebca,
B) cyOcTpaTHOe hocopmnrpoBanue B bnoxummuueckoM myta ImoOieHa Meiieproga-IlapHaca,
T') TUAPOIU3 MUTATEIBHBIX BEIIECTB 10 MOHOMEPOB,
1) oOpazoBaHue nupyBata u aueTuiKoA.
5 Bompoc
VYkaxure OMOJIOTHYECKYIO POJIb Kpaxmana
a) CTPYKTYpPHBIN MOJIMCAaXapu]l pacTeHUH,
0) pe3epBHBIN NOIMCaXapHl KUBOTHBIX,
B) CTPYKTYPHBII MOJIMCaXapu 1 )KUBOTHBIX,
T') pe3epBHBIN MoMcaxapui pacTeHUH,
1) CTPYKTYPHBIH MOJIMcaxapu/l WICHUCTOHOTUX.
6 Bomnpoc.
Bri6epute 6enku ocHOBHBIE paKIiiii B KPOBH:
a) anbOyMuH, anbda-1-,
0) anbOymuH anbda-2-,
B) TUCTOHBI
r) Oeta-1-rmo0ynun
n) Geta-2-ra00yIuH.

Bompoc 7.
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Bri6epuTe 13 nepeynciieHHbIX TOPMOHBI TUTTO(H3a
a) COMaTOTPOIIUH

0) UHCYJIUH

B) KOPTUKOTPOIINH

') TUPEOTPOIUH

1) IPOJIAKTOTPOIHUH

8 Bomnpoc

Bribepure 13 nepedncieHHbIX TOPMOHBI FHIIO(pu3a
a) COMaTOTPOIIUH

0) UHCYJIUH

B) a/IpCHOKOPTUKOTPOITHBI TOPMOH

I') TAPEOTPOIHBIN TOPMOH

1) MeT-3HKe(hanH

9 Bomnpoc.

YKaKuTe poiib )KEeNTOro MUrMeHTa ounupyonHa
a) OKHCJICHHE YTJIEBOOB

0) pacnaJ 3pUTPOLIUTOB

B) OKHCJICHUE JIUTTU/IOB

I') IEPEHOC YIIEKHUCIIOro ra3a

1) IEPEHOC KUCIOpoaa

10 Bompoc

YkakuTe poiib KpaCHOT'0 MUTMEHTA TenorioonHa
a) OKHCJICHHUE YTJIEBOJOB

0) pacnaj 3pUTPOLIUTOB

B) OKHMCJICHUE JIMITU/I0B

I') IEPEHOC YIIIEKUCIIOro raza

1) IEPEHOC KUCI0poaa

7.2.2. [IpomexxyTodHast aTTeCTaIus

1. Posp Genka B muTaHuu, OMOIOrHUecKas IEHHOCTb, IPUHIUITBI HOPMUPOBAHUSI, ONOXHMHUYECKHE
HapyILIEH!s IPU €ro HEA0CTaTOYHOCTH (KBAILIUOPKOP).

2. XKenynouHbli COK: GU3MKO-XMMUYECKHE CBOMHCTBA, XMMUUECKHA COCTaB, (PU3MOIOTNUECKOe 3HAUCHUE
€ro KOMIIOHEHTOB, PEryJIALUs CEKPELUH, BUIbI KUCIIOTHOCTH, 3HAUYEHHUE ONpe/ieeHUsl. MeXaHu3Mbl Mu-
LIEBAPEHHUS B JKeNyAKe (BO3pACTHbIE OCOOEHHOCTH).

3. Cok KUILIEYHBIH U MOHKETYA0YHOM JKeJle3bl: XUMUUECKHUI COCTaB, 3HAUEHUE KOMIIOHEHTOB, PEryJis-
YIS CEKPEIMH, Y4acTHE B MEXaHM3Max MUIIEBAPEHUs OEIKOB, )KUPOB, YIIIEBOJOB. J(napesi: NpuunHbI U
MEXaHU3Mbl BOSHUKHOBEHHS, TIOCIICACTBHUSI.

4. HyxneonpoTtenabl (XpoMaTH, puOOCOMBI): XUMHUYECKUH cocTaB, GyHKIMHU. Kiaccudukarms ructo-
HOBBIX M HETHCTOHOBBIX OEJIKOB, 0COOEHHOCTH cocTaBa, (PyHKIMU. MeXxaHu3Mbl IepeBapuBaHHs HYK-
JICONPOTENIOB U BCACBIBAHUS NMTPOAYKTOB THJIPOIIN3A.

5. IlypuHOBBIE HYKJICOTHIBI: CTPOEHHE, cCXeMa 00pa30BaHMs IyPHHOBOTO S/Ipa, CHHTE3 U3 MHO3MHOBOM
kucinotsl (MM®). Katabonusm nmypuHoB. Peakninm 06pa3zoBaHust MOUEBOM KUCIIOTHI U3 ITyPUHOBBIX HYK-
JICOTHIOB, 3HAUeHHUE. | nnepypuKemMust: MpUIHHbI, HOCIEICTBHS.

6. [TupuMUIMHOBEIE HYKJICOTH/IBI: CTPOCHUE, CHHTE3 U3 aMHUHOKHUCIIOT, cXema oopasoBanus Y MO,
IM®, TM®. Katabonn3m NUpUMUARHOBEIX HYKJICOTHI0B. OpOTOAIH Iy pHs.

7. OOMEeH aMHHOKHUCIIOT B KJIETKE: PEaKINHU JeKapOOKCUINPOBaHUS, (EePMEHTHI, OMOJIIOTHYECKOE 3HaUe-
Hue. Ponb peakimii 1ekapOOKCHIINPOBaHNS B CHHTE3€ OMOJIOTMYECKH aKTUBHBIX BEUIECTB (Ha IpUMepe
KaTeXO0JIAMHHOB, alleTUIXOJIUHA, TUCTAMUHA, CEPOTOHHHA).

8. OOMeH aMMHOKHUCIIOT B KJIETKE: PeaKIUu IepeaMUHUPOBaHUs, (PepPMEHTBI, OMOJIOTHYECKOE 3HAUCHHUE.
Cynp0a 6e3a30THCTOr0 OCTaTKa aMMHOKUCIIOT. KeToreHHbIe U MIIOKOT€HHbIE AMUHOKHUCIIOTHI.
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9. OOMeH aMHHOKHUCIIOT B KJIETKE: TOHATHE O 3aMEHHMBbIX, HE3aMEHUMBIX, YACTUYHO U YCIIOBHO 3aMEHU-
MBIX aMHUHOKHUCIIOTaX. Peakiuu cunTe3a 3amMmeHnMbIX amuHokuciot (Ha nmpumepe ['JIY, T'JIH, ACTI,
AJIA). CBsi3p 0OMEHa aMHHOKHUCIIOT ¢ 0OOMEHOM YTJICBOJIOB ¥ JIUTIHIOB.

10. O6MeH aMUHOKHCIIOT B KJIETKE: PEakIiK IPSMOTO M HETPSIMOTO JIe3aMUHUPOBAHUS, (PePMEHTHI,
ounonormyeckoe 3HadeHne. OOpa3oBaHUe aMMHUaKa, €r0 TOKCUYHOCTh U ITyTH 00€3BPEKUBAHHMS.

11. Butamun Be: ctpoenue, BuTamepsl, KopepMeHTHbIE (GOpPMBI, OHOIOrHYeCKas poJib, y4yacTue B 00-
MEHE aMHHOKHUCIIOT.

12. Iuxs MmoueBHHOOOpa30BaHuUs (OPHUTHHOBBIN LIMKII, IIMKJI MOUeBUHBI, UK Kpebca- ["anzeneiira):
JIOKaJIM3alKs B OpraHu3Me, peakiuu, (GepMeHThl, OMOIOTHYECKOe 3HAYCHHE, CBS3b C PEAKIMSIMHU J€3-
aMUHHUPOBAHUS U IUKIIOM TPUKApOOHOBBIX KUCIOT. OOMEH apruHruHA U OPHUTHHA. DH3UMOIIATUI
LUKJIa MOYEBUHOOOpa30BaHus, OMOXHUMHUYECKask JUArHOCTHKA.

13. buocunTe3 Oenka: KpaTkas XapakKTepUCTHKa OCHOBHBIX 3TanoB. I[locTTpaHcisunonHas Mmoauduka-
us 1 QOJIMHT OCIIKOB.

14. IIpoTteonus: Buabl, hepMeHThI, Ononornueckoe 3HaueHre. OcodbeHHoCTH KaTaboau3ma Oernka B JIH-
3ocoMmax U nporeacomax. I[lytu ucnonp3zoBanus GoHAa AMUHOKUCIIOT B KJIETKE.

15. O6meH nukapOOHOBBIX AaMHHOKHUCIIOT M UX aMUJIOB: CXeMa ITyTeil oOMeHa, peakun, GepMEeHTHI,
TKaHEBbIe 0OCOOEHHOCTH, OMOJIOTHYECKAs! POJIb.

16. OOMeH aMHHOKHUCIIOT € pa3BETBICHHOM OOKOBOM LIENbIO: cXeMa IMyTeit oOMeHa, peakuuu, (ep-
MEHTBHI, TKaHEeBbIe 0COOEHHOCTH, OMOJIOrHYecKast posib. BpojkieHHbIE YH3UMOMATHH OOMEHa aMUHOKHC-
JIOT C Pa3BETBIICHHOW OOKOBOH IIETIBIO.

17. O6MeH MEeTHOHUHA, IIUCTEHHA, CEPUHA U TIIMLIMHA. Peakuy TpaHCMETHIIMPOBAHUS Ha TIpUMepe 00-
pa3oBaHuUs XONWHA U aJpeHalnHa, 3HaueHue. Poib BuramuaoB By u B12 B perenepanin METHOHHHA U
oOMeHe OHOYTIEPOIHBIX (PparMeHTOB, OMOXUMHUYECKHE HAPYIICHUS U KIMHUYECKHE IPOSBICHHS He-
JIOCTaTOYHOCTH TUX BUTAMHUHOB.

18. O6men Tpunrodana: cxema myTeit oOMeHa U X 3HAYEHUE, Peakluu 00pa30BaHus CEPOTOHMHA U Me-
JIATOHHMHA, TKAHEBbIE 0OCOOEHHOCTH, 3HAUCHHE.

19. O6MeH (eHnnanannHa U THPO3KMHA: CXeMa IyTei OOMEHa ¥ UX 3HauYeHUe, peakiuu OnocuHTe3a aj-
peHanuHa, 3HaueHue, poJib BuramuHa C.

20. OeHUIKETOHYpHS: TPUYUHBI 1 MEXaHU3M BOSHUKHOBEHUS, OMOXUMHUYECKHE HAPYIICHNUS, TMAarHO-
CTHYECKHE TTOKA3aTeNId KPOBH U MOYH.

21. 'ymopalibHbIE CUCTEMBI PETYJISINN: TIOHSATHS, TUTIBI, 001IHe cBoiicTBa. Kinaccnukammm ropMoHOB
M0 XUMHUYECKON MPUPOJIe, MECTy OMOCHHTE3a, PU3NOIOTHIECKIM Y dexTam.

22. YpOBHM U NPUHLUIIBI OPraHU3aLUH PETYJIATOPHBIX CUCTEM: HEPBHOMW, SJHIOKPUHHOM, UMMYHHOM.
Oranbl MeTaboJIM3Ma TOPMOHOB: OMOCHHTE3, aKTUBAIIHS, CEKPEIIHSI, TPAHCIIOPT 10 KPOBOTOKY, PEIeT-
sl 1 MEXaHW3M JICHCTBUS, MHAKTUBALIUS M yIaJIeHUE U3 OpraHu3Ma, KIMHHYECKOe 3HaUCHHE.

23. PeuienTopbl TOPMOHOB: BUJIbI, 0COOEHHOCTH CTPOCHUS, JTJOKaIH3aui. BHYTpUKIETOUHBIE TOCPE/-
HUKH JIEHCTBUSI TOPMOHOB: IIMKJINYECKHUE HYKICOTH/IbI, IENTH B, TPOU3BOIHBIC JKUPHBIX KHCIOT, UTD,
AT, Caz+u np. Xumuueckas mpupoja, CTpyKTypa, ooMeH, QyHKIHH.

24. Tupeounnsie ropmonsl (T3, T4): xumMuueckas npupoia, CTPYKTypa, dTarnbl OMOCUHTE3a, PeryJIsLus,
MEXaHMU3M JIEUCTBUS, MeTaboInYecKue 1 pu3nogoruueckue 3pPexTsl, IpUIMHbI HApYIICHUH, OCTe -
cTBUA, TpodunakTrka. OOMeH 1o/a B OpraHu3Me.

25. 'opMoHBI TUIIOTaNIaMyCa: XUMHYECKas IPUPOJIa, MEXaHU3M JeicTBUs, MeTabonudeckne u Hhru3nosuo-
rugeckue dPQPEeKTHI.

26. Kanprrpuodn (1,25(OH)2/13): peakiun oOpazoBaHUe U3 XOJIECTEPOIIa, PETYIISIHS, MEXaHU3M JeH-
CTBHSA, (PU3UOIOTUIECKAsT POIIb.

27. Kanpumii: MeTabosm3M, OHOIOTHIECKast POJTb, MEXaHU3MBI PETYIISIIIANA COJIEPYKaHMs B KPOBH, Hapy-
IICHUSI.

28. 'opMOHBI CTEpOUTHON TPUPOIBI: KIaccu(pHUKaIvs, MyTH CHHTE3a, MEXaHU3MBI IEHCTBUS, SCPHBIC U
UTO30JIbHBIE 3()(PEKTHI TITIOKOKOPTHKOUIOB.

29. I'opmons! runioduza: KaccupuKanms, MEXaH|u3M JIEHCTBUS, META0OIHIECKUE U (PU3NOIOTUICCKUE
3¢ (deKTH Ha TpUMepe TOPMOHA POCTa.
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30. ITonoBbIe TOPMOHBI: KIIacCU(pUKAIH, MEXaHU3M JACUCTBHA, MeTaboIndeckre 1 GU3N0IOTHIECKHe
3¢ (deKTH Ha MpUMepe TECTOCTEPOHA U 3CTPAINOIIA.

31. KpoBs: dyHKIMH, COCTaB, PU3NKO-XUMUIECKHIE CBOMCTBA (BO3paCTHBIC OCOOCHHOCTH), 3HAUCHHUE
aHaJIN3a B KIIMHUYECKON MPaKTHKE.

32. benku CIBOPOTKH KPOBU: (PpaKIiu, GyHKIMH, TUarHOCTUYECKOE 3HAUCHUE dIeKTpodoperpamm.

33. AnbOyMUHBI CBIBOPOTKHU KPOBH: (PU3UKO-XMMUYECKHE CBOMCTBA, (PU3MOIIOTHYECKAs POJIb, AUATHO-
CTHYECKOE 3HAYEHUE.

34. I'moOyarHBI CBIBOPOTKH KPOBU: (PU3HOIOTHUECKOE U KIIMHUYECKOE 3HAYCHHE OT/IEIbHBIX MTPEICTa-
BUTENEeH _ -, _+, -, hpakiuii.

35. bunupyOuH: GpU3NKO-XUMHUYECKHE CBOMCTBA, 0OMEH, TMarHOCTUYECKOE 3HAUEHUE OIpeIeJICHUs CO-
Jiep>KaHus B KPOBU U Move. KOHBIOrMpOBaHHbIIN N HEKOHBIOTUPOBAHHBIN OMIHMPYOUH: MEXaHU3MBbI 00pa-
30BaHMA, GU3UKO-XMMUYECKHE CBONCTBA, JUATHOCTUYECKOE 3HAUYCHHE OIPEeTICHHS.

36. Peakiuu OnocuHTE3a remMa: 3HaYeHHE, PeryJIsius, HapyIeHus (rmophupun).

37. O6MeH xene3a B OpraHn3Me: OMOJIOrHYecKOe U KIIMHUYECKOE 3HaYCHHE.

38. Dnekrponuthl kKpoBH (Na+, K+, C1-, HCO3-): 6uonoruueckas posib, OMOXUMHYECKUE HAPYIIICHUS
IIPU HEJOCTaTOYHOCTH, IMATHOCTHYECKOE 3HAUYEHUE.

39. MunepanbHble KOMIOHEHTHI KpoBH (Mn, Mg, Cu, Zn, Se, Co, 12): buonoruyeckas poyib, OHOXHUMH-
YEeCKUE HapYyLIEHUs PU HEJOCTaTOUHOCTH.

40. OcTaTouHbIe a30T: COCTaB, (PU3UOJIOTHYECKast POJIb MOUYEBUHBI, aMHHOKHUCIIOT, KpeaTHHA, KpeaTu-
HUHA, MOYEBOM KUCIIOTHI, )KUBOTHOT'O MHIMKAaHA. /[narHocTHUecKoe 3Ha4eHUE OIpeIeTIeHHs OCTaTOu-
HOTO a30Ta ¥ MEePEUYHUCICHHBIX KOMITOHEHTOB.

41. DpUTPOLUT: OCOOCHHOCTHU CTPYKTYPBl, XHMHUYECKOTO COCTaBa, METa00IM3Ma OEIKOB, )KUPOB, yIJie-
BOJIOB. DpUTPOLHT: IeHT030(ochaTHbIi 1 2,3-audochormuepaTHplii IIyHTHI TIHKOIH3a (CXeMa); 0Co-
O0eHHOCTH (PYHKIMOHUPOBAHHMS, TPUYUHBI U TIOCIIEICTBUS HAPYIICHUH.

42. I'eMOTr7100MH 1 MUOTJIOOHH: CTpoeHue, (PyHKIMU, OOMEH, AMATHOCTUYECKOE 3HAUCHUE OTIPEACTICHUS
B KpoBH 1 Moue. [Ipon3BogHbIC U BHIIBI TEMOTIIOONHA, 0COOEHHOCTH COCTaBa, CTpoeHue, (PyHKInu, Ono-
JIOTUYECKOE KJIMHUYECKOE U JUArHOCTUYECKOE 3HAYCHHE.

43. Mexanuzmsl Tpancnopta O2 u CO2 KpoBbIO: peakIiy, OHOJIOTHYECKOE 3HaUCHHUE.

44. DpUTpOLUT: MEXaHU3M 00pa30BaHUs aKTUBHBIX (POPM KHCIIOPOJIa, METI€MOITIO0MHA U aHTHOKCHU-
JTAHTHOM 3aIUTHI.

45. Tlouka: pyHKIIMH, OCOOCHHOCTH METa00JIM3Ma OCIIKOB, JKUPOB, YIIICBOIOB.

46. [louka: MexaHU3M 00pa30BaHUs IEPBUUHON MOYH, PETYIIALNS, PU3UKO-XMMUYECKHE CBONCTBA YJiIb-
tpaduonera. KinpeHnc nHynuHa, KpeaTHHUHA, 3HAYSHHE ONPEeTICHHUS.

47. Moua: (pU3MKO-XUMHYECKHE CBOWCTBA, XUMHUUECKUI COCTaB, JMArHOCTUYECKOE 3HAYCHUE UCCIIE0-
BaHUsI OOLIMX CBOMCTB.

48. Pouib meYeHN B MHTETPALIUH JIUITUIHOTO, YIIICBOJHOTO U OEIKOBOTO 0OMEHOB, 3HaYCHHE.

49. Ileuenn: ocoOEHHOCTH OOMEHA YTIIEBOIOB, TUMHIOB, OSIKOB 1 AMHHOKHCIIOT, OMOXUMHYECKHE TI0-
Ka3aTeny KpOBH, OTPAXKAIOIINE 3TU MPOLIECCHI.

50. XKenub: XuMu4eckuil cocraB, OMoJIOrHYecKas poJib, MEXaHU3Mbl BOZHUKHOBEHHMS JKETUHBIX KAMHEH.
51. Ileuens: MexaHU3Mbl 00€3BPEKUBAHUS FIK30I'€HHBIX U SHAOT€HHBIX TOKCUUECKUX BEILIECTB, TPH-
MEpBI.

52. KuiieyHuK ¥ Ne4YeHb: peakiMi THUEHUS 1 00€3BpEKUBAHUS POTYKTOB FMIPOIU3a OEIKOB, 3HaUe-
HUE OIpeIe]IeHNs KUBOTHOTO MHIUKaHA B MOYE.

53. CoenuHHUTENbHAS TKaHb: COCTaB, (PYHKIMU; CTPOSHHE KOJJIareHa U AJIaCTUHA, 3HAaUECHUE.

54. benku coeqMHUTENBHOM TKaHU (KOJUIAreH, 3J1aCTHH, PUOPOHEKTHH): 0COOEHHOCTH, CTPYKTYPbI aMHU-
HOKHUCJIOTHOT'O COCTaBa, GU3NKO-XUMUYECKUX CBOMCTB, (hyHKIMU. MeTabonu3M KoJjulareHa: 3Tamnsl, Ko-
(bepMeHThI, KocyOCcTpaThl, CyOCTpaThl. 3HAUEHUE ONPEICICHUSI OKCUIPOJIMHA B MOYE.

55. TlpoTeornukaHsbl, TIIMKO3aMUHOTJIMKAHbL: CTpOEHUE, (PYHKIIUN, 0OMEH, HapylIeHne oOMeHa (MyKo-
MOJICAaXapu/103bl).
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56. T'ooBHOM MO3T: XMMHUYECKHH COCTaB CyXOT0 OCTaTKa, OEJIOTO M CEPOro BEIIeCTBa, HEHPOHOB, CH-
HAICOB, HEPBHBIX BOJIOKOH. OCOOEHHOCTH OOMEHA — SHEPTeTUYECKOT0, YTIIEBOIHOTO, TUMHUIHOTO, HYK-
JICOTUIHOTO ¥ HyKJIEMHOBBIX KUCIIOT, OEIKOB M aMUHOKHCIIOT.

57. MexaHnu3Msbl Iiepegayi HEPBHOTO UMITYJIbCA [0 HEPBHOMY BOJIOKHY. BHJIBI CHHAIICOB U PELEITOPOB.
OOMeH HelipoMeTMaTOpOB (AETUIIXOJMHA, KATeX0JaMUHOB, cepoTonnHa, ' AMK, riryTaMiuHOBO# KHC-
JIOTHI, INIMLMHA, TUCTAMHUHA). MexaHu3Mbl IepeJaud HEPBHOI'O UMITYJIbCa YE€PE3 CHHAIICHI.

58. MpliieyHas TKaHb: BUAbI, PYHKIUU, OCOOCHHOCTH BHYTPUKIETOYHBIX CTPYKTYp U MeTaboIn3Ma.
59. MplIIe4yHOE BOJIOKHO (MBILIEYHAs! KJIETKA): OCOOCHHOCTHU CTPYKTYPBhl, XUMUYECKOTO COCTaBa, METa-
6onm3ma, pyHkud. benku MuopuOpmLT: coctas, CTPYKTYPbI, (YHKITHH.

60. MexaHu3MbI HEProoOecIieYeHNsI MBIIIEYHON TKaHU B COCTOSTHUHM TTOKOsI M Harpy3ku. Kpearundoc-
(OKHMHA3HBIN MEXaHU3M TPAHCIIOPTA YPHEPTUH B MBIIIEYHOH KIIETKE.

61. Muoxkapa: 0coOEHHOCTU CTPYKTYPbI, METa00IM3Ma, (PyHKIHH.

62. ButamMuHBI: XUMHUYECKast IPUPOAA, KIacCUPHUKAIHS IO PACTBOPUMOCTH B BOJIE M (DYHKIUSAM (SH3U-
MOBHUTaMHHbI, TOPMOHOBUTAMHUHBI, PEIOKC-BUTAMUHBI ), ATAITBI METa0O0IM3Ma, NPUIUHBI THIIO- , TUIIEP-
Y aBUTAMHHO30B (3HJOTC€HHbIE, SK30T€HHBIE).

63. Buramunsl Be, P u C, ponueBas kucnora, Buramunsl A, J{, K: uctounuku ajis opranuzma, Xummude-
CKasl IpUpoJia, MEXaHU3M JielicTBUs, MeTabosindyeckue U ¢pusnoaoruyeckue 3pGeKTsl, NpopuiakTuye-
CKHE J103bI



