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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
OIIK-3 CnocoGeH Kk MPOTUBOACHCTBUIO MPUMEHEHHS JIOTUHTA B CIIOPTE U OOpHOE C HUM

OIIK-5 CrocoGen oneHuBaTh MOP(HODYHKIIHMOHATBHBIC, (PU3HOIOTHUECKHE COCTOSTHUS M MAaTOJOTUYCCKUE
MPOLIECCHI B OPraHU3Me YelIOBeKa JIJIs pelieHusI MPodecCHOHaTbHBIX 3319

1.2 Tumel 3aga4 npogecCHOHANBHOU NEeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecsi B pamMKax
OCBOCHHSI TUCLIUTUTMHBL:

- ne4eOHbIN

- IpodUIAKTHIECKUNA

1.3 JlucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIbHON JesSTEIhHOCTH B
chepe: 02 3apaBooxpanenne (B cdepe oOKazaHUS TEPBUYHON MEIUKO-CAHMTAPHOW  ITOMOIIIH,
CIICLIMATM3UPOBAHHOM, CKOPOM, MAJUTMATUBHOW MEAUIIMHCKOW MOMOIIM AETAM, BKIIFOUAOIIEH MEPOTIPUITHUS
no Npo¢UIaKTUKE, TUATCHOCTUKE, JICYCHHIO 3a00JIeBaHUM M COCTOSIHHM, METUIIMHCKON peaOuIuTaluu,
(hOopMHPOBAHHUIO 30POBOTO 00pa3a )KMU3HU U CAHUTAPHO-TUTUEHUIECKOMY MTPOCBEIICHUIO HACEIICHNUS )

1.4 B pesynbrare 0CBOCHHMSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUWY / TPYAOBBIE komriereHu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WuankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
OIIK-3 CrocobeH AHanmu3upyeT BIUSHUE MOTMHTa Ha OHOXUMUYECKHE H
IIPOTUBOJEHCTBUIO ¢du3nonoruyecKre Npouecchl OpraHu3Ma 4eaoBeKa

MPUMEHEHUS JIOTIMHTA B
criopte U 60prOe ¢ HUM

OIIK-5 Criocoben AHamM3UpyeT CYITHOCTh OHOXUMHUYECKHX TIPOIECCOB,

OIIEHHBATh MIPOUCXOAIINX B OPTaHU3ME B3POCIBIX U JeTeld B HOpME
Mop(hodyHKIMOHANBHBIE, (M TPH MATOJNIOTHUAX B IENSIX PACMO3HABAHHUS COCTOSHHS
(uznonornyeckre WIN YCTAaHOBIIEHUS (pakTa HANMWYUS WIH OTCYTCTBHA

COCTOSIHUS U 3a00JIEBaHUs
MaTOJIOTMYCCKUE TPOIIECCHI
B OpraHM3Me YeJIOBEKa IS
peleHus

npohecCHOHANIBHBIX 3a1ay

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-5 Cnocob6en orennBath MOp(PoPyHKIIMOHAIBbHBIC, (PU3HOTOTHICCKUE COCTOSTHUS U
MaTOJIOTHYECKHUE TPOIIECCH B OpPraHW3ME YelOBeKa Ui pemieHHs MpodecCHOoHaIbHBIX
3ama4y

HaumenoBanue ®dopma 0OyueHus
JTUCIUIIIINH,
OTIpENETAIONINX
MEXTUCHUIUTMHAPHBIE

CBA3U

Ne
n/m

Ounas
(cemectp)

112 (314|569 1112

—

Bbuonorus +

2 |TocniuranpHas + |+
neauaTpus

3 |Muxkpobuonorus, +
BUPYCOJIOTHUS




4 |HeoTnoxuasg +
neauarpus

5 |HopManbHas + | +
(dhuznonorus

6 |O01as anaroMust + | +
yesoBeKa

7| Tonorpagudeckas + | +
aHATOMUS U
orepaTHBHAS
XUPYPrust

8 |YacTHasa aHaTOMUsI +
yeJloBeKa

2. Mecto nucuuiuiaabl B cTpykrype OIl cnenuanaurera:

HuctunnHa «buoXuMHS) OTHOCHUTCS K o0s3aTenbHOM vacth ydeOHoro tuiana OIl mo HampaBieHHio
noarotoBku 31.05.02 - [leguatpusi.

Jucuunnuna «buoxumus» uzydaercs B 3, 4 cemecTpax.

3.00beM u conepxaHue JUCUUILINHBI
3.1.00peM QUCIMIUIMHEL: 5 3.€.
Ounas: 5 3.e.

Bun yueOHOM paboTh (Bcef:r)glj{ii%)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 180
KonTaktHas pabora 68
Jlexnuu (Jlexiun) 28
Jlaboparopnsie (JIab. pab.) 40
CamocrosrenbHas padota (CP) 76
DK3aMeH 36
3auer -

3.2.ConepxaHue Kypca:

No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlex |JIa6 | CP
ouu | .
pao.
O]l0|O
3 cemecTp
1 buoxumus 6enkoB u Pemenue
(bepMeHTOB. CUTYaI[MOHHBIX
3aja4; 3almTa
4 14 |10 .
naboparopHoOi
paboTsr;
TectupoBanue
2 buoxumus Pemenue
BUTAMUHOB U CUTYaI[MOHHBIX
TOPMOHOB. 4 4 |10 3aJ1a4; 3anmra
nabopaTopHOi
paboTHI;
TecTtupoBaHue




3 OOmuit myTh Pemenue
KaTabonmu3ma. CUTYallMOHHBIX
3aja4; 3almTa
naboparopHoi
paboTsr;
TectupoBanue

4 OOmeH U QyHKITUH Pemenue
YIJIEBO/IOB. CUTYaI[MOHHBIX
3aJ1a4; 3anmra
nabopaTopHOI
paboTHI;
TecTtupoBanue

4 cemectp

5 OOMEH TUINI0B. Pemenue
CUTYaIIMOHTHBIX
3aj1a4; 3anmra
nabopaTopHOi
paboTHI;
TecTtupoBaHue

6 OOmeH OenKoB U Pemenue
AMHHOKHCJIOT. CUTYaI[MOHHBIX
MarpuuHnslie 3aja4; 3almTa
CUHTE3BI. nabopaTopHOi
paboTsr;
TectupoBanue

7 Perymnsmus oomena Pemenue
BeulecTB. Perymsmus CUTYaI[MOHHBIX
MUHEPAIBLHOTO U 3aja4; 3ammTa
BOJIHO-COJIEBOTO nabopaTropHOit
oOMeHa. paboTHI;
TecTtupoBanue

8 buoxumus opranos Pemenue

U TKaHEH. CUTYaL[MOHHBIX

3aja4; 3ammTa

naboparopHoi
paboTsr;

TectupoBanue

Tema 1. Buoxumus 0eixoB u pepmentoB. (OIIK-5)

Jlexknus.
Jlekuus-Busyanusanus.
CrnoxxHble O€TKH, UX KJIacCU(UKAITHSI.
OCHOBHBIE TIPEACTABUTENN XPOMOIIPOTEHHOB. [ eMONpoTenHBI: KaTana3a, MepoKCHIa3a, UTOXPOMOKCH/1a3a,
ux (yHkuuu B opranusme. [emornobuH, cTpykrypa u ¢yHKuus. Ayutoctepuieckue GopMbl reMorioOuHa.
deranbHBI reMONIOOUH TUIOA M HOBOpOXIEHHOro. KoHdopMmaioHHbIe M3MEHEHUS M KOOIEpaTHBHbIC
B3auMopeicTBus  cyObenuuul remornmobuHa. Oddexr bopa. T'emormobunomaruu. CrpykTypa,
(GyHKLIMOHATIBHOE CXOJCTBO U pa3Inyue MOJIEKYJ FeMOrIO0MHA U MHOIIIOOHHA.

JlumonporenHsl, 0COOCHHOCTH CTPOEHUS, POJIb B IOCTPOECHUH KJIETOYHBIX MEMOpaH.

Crpoenue ¢ochonpoTenHoOB, poiib B MeTaboiau3Me. buomormdeckoe 3HaYeHHWE B TMOCTPOCHUU TKaHEH
wioAa.

Imukonporennsl, O6uonorunyeckas posb. llpeacraBieHue o crpoeHMH M (QYHKIUSX YIIIEBOJHOM 4YacTu
rukonpoTenHoB. CuanoBble KuciaoThl. Kommaren. OcHOBHBIE O€NIKM WMYHHOW CHCTEMBI. AHTHUTENA.
T-penentopsl 1 O€IKHU IIABHOTO KOMILIEKCAa THCTOCOBMECTUMOCTH.



Hyxneunossie kucnorsl: IHK u PHK, nepBruyHas u Bropu4Has CTpyKTypa.

BunoBas cniennpuuHOCTh HYKJIEMHOBBIX KHCIOT. HyKkieonpoTenHsl, CTpyKTypa U (QyHKITUH.
MeTannonporernHsl U uX QyHKIUS B OPraHU3ME.

Poiib mpoTeOMUKH B OLIEHKE MAaTOJIOTMYECKUX COCTOSHUM.

Jleknus.

Uctopust oTkpeiTHst 1 u3ydenus pepmentoB. CTpoeHue u cBoiicTBa GpepmeHToB. KoHdakTopbl pepMeHTOB,
HOHBI MeTauioB U KodepmeHThl. KodepMeHTHBIE (QYHKIIMM BHUTAMUHOB (Ha MpUMEpE TpaHCAMHUHA3 M
neruaporenas, ButraMuHoB B6, PP, B2). O0mue npeacraBiaeHuss o Karaause (SHEPreTHUecKas auarpaMmma
peakuuu, IepexoJHOe COCTOHUE, FJHEpTrHsl akThBalun). OcoOeHHOCTH (PePMEHTATUBHOTO KaTajau3a: ATarbl,
MexaHu3M. CtpoeHne (EepMEHTOB; aKTHBHBIM W allocTepuueckuid meHTpbl. OOpa3zoBaHue ¢GepMeHT —
CyOCTpaTHOTO KOMIUIEKCA, €ro XapakTepucTuka. [loHsiTue «koMIieMeHTapHOCTh». Teopus @wuiiepa.
Teopust uHAYIIMPOBaHHOTO cOOTBETCTBUA Kommanya.

Knaccudukanus m HOMeHKIarypa depmeHToB. M3odepmentsr. CnenududHocTh neWcTBUS (HEPMEHTOB.
3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pPEAKIUW OT TemrepaTypsl, pH, KoHueHTpauuii (pepMeHTa U
cyocrpara. EquHuMIBI n3MEpeHUs aKTUBHOCTH U KOJIMYECTBA ()EPMEHTOB.

Kunernka ¢epMeHTaTHBHBIX peakuuil. YpaBHeHus u Tpaduk Muxasnuca-MenrteH. IlpeoGpazoBanue
JlalinyuBepa-bapka.

WurubupoBanue akTUBHOCTH (PEPMEHTOB: OOparuMoe, HEOOpaTHMOE, KOHKYPEHTHOE, HEKOHKYpPEHTHOE.
Perynsmms neiicTBust (epMEHTOB: aJUIOCTEPHUUECKHE HHTHOUTOPBHI M AKTUBATOPBI; KaTaTUTHYECKUH WU
PEryJISTOPHBIA LEHTPbI, YETBEPTUYHAS CTPYKTypa aUIOCTEPUUYECKHX (PEPMEHTOB M KOOIEPaTHUBHBIE
U3MEHEeHUs1 KOoH(opMaruunpoTroMepoB ¢epmenta. WHruOupoBaHue Mo NPUHIMITY OOpPaTHOH CBS3M.
Perynsmmss akTuBHOCTH (EPMEHTOB IYyTEM KOBAJICHTHON MOIM(UKAIMM: OTPAaHUYCHHBIH MPOTEONIN3
npodepmeHToB, dhochopunupoBanue u aedochopuarpoBaHue. Perymsius ckopocTeld CUHTe3a W pacmaaa
bepmentoB. Unaykuus u penpeccust cunte3a Gpepmentos. KomnaprmenTanus GpepMeHTOB.

JlexapcTBEeHHBIE TIpeNapaThl KaK HHTHOUTOPHI (PEPMEHTOB.

Paznuuus depmenTtHOoro cocraBa opranoB u TkaHed. Opranocnenuduuneie ¢epMeHTh. 3MeHeHus
aKTUBHOCTH (PEPMEHTOB B Mpollecce OHTOreHe3a. V3MeHeHHs aKTUBHOCTU (DEpMEHTOB MpH OO0JIE3HSIX.
HacnenctBennsie sn3uMonaruu. Onpenenenune (epMEHTOB B IJIa3Me€ KPOBH C LIETbI0 TUATHOCTUKU U
MIPOTHO3UPOBAHUS 3a00ICBaHUH Y JIETEH, IS JIeUeHUs 00JIe3HEH.

JlaGopaTopHbie padoThbI.
Os3HakomMuTeIbHASA Ja0opaTopHasi padoTa «AHAJIM3 AMHHOKHUCJIOT U 0eJIKOBY.
NHcTpyKTaXK 0 TEXHUKE 0€30IIACHOCTH.
Conepxanue 1a00paTopHOil paboThI
OmpiT 1. KauecTBeHHBIN aHATN3 aMUHOKHCIOTHBIX CMECEH METOI0M TOHKOCIOMHOM XpoMaTorpaduu.
Omnpit 2. Peakuuu ocaxkieHus: OEITKOB.
2.1. Ocaxxnenune OENKOB MTPU HATPEBAHUH.
2.2. OcaxaeHne OSIKOB COMSMU TSHKEIBIX METAJUIOB.
2.3. Ocaxxnenue OeKOB KOHIICHTPUPOBAHHON a30THOM KUCIIOTOM.
2.4. OcaxaeHne OEITKOB OPraHUUYECKUMU KUCIIOTaMU.
Odopmiienne mabopaTopHOil pabOTHI.
3amura 1a00opaTopHON PabOTHI.
KoHTponbHbIE BOTPOCHI
1. Kakue BuzbI XxpoMaTorpaduu BaM U3BECTHBI?
2. Kakoe mpuMeHeHHE HaXOUT METOJ XpoMarorpadun B METUIIMHE?

3. CpaBHMTE pacTBOPUMOCTb TpeX NeHTanentuaoB npu pH=7. Pacnonoxure ux B NOpsAIKE BO3pacTaHUS
TUIPOGMIBHBIX CBOMCTB:

1) neit — e — une — M — Ba;

2) oy — acr — cep — ¢eH — He.

3) apr — 13 — Tpe — ruc — 1uc.

4. Ha yeM oCHOBaHO pa3zefieHrne OSJIKOB METOIOM 3JeKTpodope3a’?

5. YTo MOHUMAIOT O/ JICHaTypaLueil u peHarypamueil 6enxoB? Kakue areHThI BBI3BIBAIOT JIEHATYpAIHIO?



6. Haiite onpenenenne UOT u UUT nns aMUHOKHUCIOT M GEITKOB.
7. I1pu xakom 3HaueHnu pH pacTBOpuMOCTh Oeika B Boje MuHUManbHa? [louemy?
8. Kak B MeMIIMHCKOM MPaKTHKE UCTIONb3YIOTCS SABJICHUS JCHATYPALUU U BEICATTUBAHUS OETIKOB?

9. Kakoe mpuMeHEHHE B MEAMIIMHCKOM TPAKTHKE HAXOMUT OCAXJACHUE OEJKOB HEOPTraHWYECKHUMHU U
OpraHUYECKUMH KHUCIOTaMH?

JlabopaTtopHasi paGora «@epMeHThD).
OmpiT 1. OTKpBITHE IEPOKCHIA3HI B KapTodee.

OOHnapyxeHne (QepMeHTa MEPOKCHIA3bl B TKaHM KapTodels M0 pa3iIoKEeHUIO0 MEpOKCHIa BOAOpOAa MU
OKHCJIEHHUIO TIPOrajjioa.

OmnpIt 2. 'maponus kpaxmalla 0-aMHJIa301 CIIIOHBI.

Uccnenosanus nusinus pH, TemnepaTtypsbl, akTHUBATOPOB, MHTUOMTOPOB HA AKTUBHOCTH aMUJIA3bl CIIOHBI.
Odopmnenne 1abopaTopHOi pabOTHI.

3ammra 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONIPOCHI

1. KakoBo cTtpoenue ¢pepmenToB? UTO mipencTaBisieT co00i akTUBHBIHN HIEHTP GepmenTa?

2. SIBASIOTCS TM CHHOHUMAaMM TEPMHUHBI «KO()EPMEHT» U «IPOCTETUYECKast FPyTIa?

3. KakoBel ocoOeHHOCTH JelcTBHs (EPMEHTOB IO CpPaBHEHUIO C JCHCTBUEM HEOPraHUYECKUX
KaTrajanu3aropoB?

4. Kakoe BIusiHHE OKa3bIBaeT M3MeHeHne pH cpenbl Ha akTUBHOCTH (PEPMEHTOB U TToUeMy?

5. OObsICHUTE MEXaHU3M MHAKTUBAIIMU (DEPMEHTOB IPHU BHICOKHX TEMIIEPATypax.

6. B uem nmposiBisieTcst cienuuaHOCTh (PepMEHTOB caxapasbl U aMuiiasbl? Kak ee MOXHO JTI0Ka3arh?

7. Kakoii mpuHIMI JIEKUT B OCHOBE KAYECTBEHHOTO orpeneicHus pepMeHTOB?

8. Kak skcniepuMeHTaIbHO JJ0Ka3aTh, YTO BEIIECTBO SBJISETCS AKTUBATOPOM WJIM UHTHOUTOPOM (pepmeHTa?

9. Jaiite onpezneneHue oOpaTUMOMy M HEOOPAaTHMOMY MHTMOMpPOBAaHHIO (PEPMEHTOB; cHelH(pUUECKOMY U
Hecnenu(uIecKoMy HHIMOMPOBaHHUIO.

10. B yem cocTOUT OTIMYHE KOHKYPEHTHOTO U HEKOHKYPEHTHOTO HHTUOUPOBaHUS?
11. B yem omimure HEKOHKYPEHTHOTO U OECKOHKYPEHTHOTO MHTHOUpPOBaHUs?
12. TlpuBeauTe MpUMEPHI HCIIOJIB30BAHUS MHTHOUPOBaHUs (DEPMEHTOB B MEIUIIMHE.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1.YryOneHHO U3y4YUTh MaTepraibl TEMBI.
2.1ToAroToBUTHCA K YCTHOMY OINPOCY, TECTUPOBAHHUIO.
4.Hamucatb CTpyKTypHBIE (OPMYITBI aMHHOKHCIIOT (3aMEHUMBIC U HE3aMEHUMBIE), COIEPIKAIINXCS B OEIKe.
5.Hamucarbs cTpykTypHble (DOpMYSBl OCHOBHBIX MPEICTABUTENEH CIOXKHBIX OEJKOB: XPOMONPOTEHUHOB,
¢bochonpoTenHOB, JIUMONPOTEUHOB, TNIMKOMPOTEUHOB, HYKJICOIPOTENHOB.
6.Hanucars npuHIUN, Ha OCHOBE KOTOPOTO Kiaccu(UUUpPYIOTCs (hepMEHTHI Ha IIeCTh KJIacCOB U Ha3BaTh
uX.
7.0nmcarp THUMBl WHTHOMpOBaHUsA (EepMEeHTOB: oOpaTUMOe © HEoOpaTuMoe, KOHKYPEHTHOE |
HEKOHKYPEHTHOE.

Tema 2. buoxumusi BATAMUHOB ¥ TopMoHOB. (OIIK-5)

Jlexknus.
Jlekuus-Busyanusanus.
Buramunbl. Knaccudukanus ButamMuHoB. Vctopus OTKpBITHST M U3y4eHHS BHUTaMHUHOB. DyHKuuu
BUTaMUHOB. [IpoBUTaMUHBI, TpEeBpallleHHE B aKTUBHbIE (JOPMBI BUTAMUHOB. AJINMEHTapHbIE U BTOPUYHBIE
ABUTAMMHO3bl U TUIIOBUTAMHMHO3BL. [ MNEepBUTaMUHO3bl. BUTaMHHO3aBUCUMBIE W BUTAMHUHPE3UCTEHTHBIE
COCTOSIHHUSI.
KupopactBopumbix ButamuuoB: A, D, E, K, F u ux Owuonormyeckas poib B opranu3me peOeHKa.
buoxumuyeckas XapakTepuCTHKa NaToreHe3a paxura. [loJMHEHACBIIEHHbIE JKUPHBIE KHCIOTBI M HX
3HAYEHUs JUIsl IETCKOIO OpraHu3Ma.



BonopactBopuMble BUTAaMHHBI. XUMHYECKOE CTPOCHHUE, MEXaHU3MbI JICHCTBUSA, CyTOUHAsl MOTPEOHOCTH Y
JeTeH, MPOSABICHUS TUIIOBUTAMUHO30B.

AHTI/IBI/ITaMI/IHBI, MCXaHU3MBbI HCﬁCTBHH, HUCIIOJIB30BaHUEC B MCAUIIUHC.

buonornueckre memOpanbl. CTpykTypHass opranuzaius. OCHOBHbIE MEMOpPaHBI KJICTKH W WX (DYHKIIHH.
Pons mMemOpan B OOMEHE BEIIECTB W JHEPrHMH. YdYacTHEe MEMOpaH B OpraHU3AlMA W PETYISIHH
MeTabo3Ma B KIETKE.

JlunuaHeli coctaB MeMOpaH — (GocQOoNMUIUABI, TIUKOIMIUABI, XojJecTepuH. Poinb numuaoB B
¢dbopmupoBanum aunuAHOroOMCIOL. AMpuduIbHas npuposa MeMOpaHHbBIX TUNHIOB. TekyuecTs MeMOpaH,
BIMSHHAE Ha HEE >KUPHOKHCIOTHOTO COCTaBa MEMOpaHHBIX JIMIIKAOB, IOJHMBAJCHTHBIX KaTHOHOB,
xonecTepruHa. MemOpaHHbIe OENKU: MHTEerpajibHble U mepudupuueckre. Acummerpus Mmemopan. Coopka
MeMOpaH. Yuactue ¢pocdonumnas B ooMeHe (Hocoaunuiaos.

benku mMemOpan — HMHTErpalibHble, MOBEPXHOCTHBIC, «3asIKOPCHHbIE». 3HAU€HUE MOCTTPAHCIISALMOHHBIX
Moaudukanuii B 00pa3oBaHUU (YHKIMOHAJIHHO-AaKTUBHBIX MeMOpaHHbIX OenkoB. OOmue CBOWCTBa
MeMOpaH: KHUJIKOCTHOCTb, TIONIEPEYHasi aCUMMETPUsl, U30upaTesibHasi IPOHUIIAEMOCTb.

MexaHU3MBI TIEpeHOCa BEUIECTB Yepe3 MeMOpaHbl: TACCHUBHBIA TpPAaHCTIOPT (MpocTass M oOJerdeHHas
muddyzust), aktuBHBIN TpaHncnopT (mepBuuHbiil (Na — K — AT®aza, Ca — ATda3a) u BTOpUYHBIH). YHUTIOPT
Y KOTPAHCIIOPT (CUMIIOPT M aHTHIIOPT). beskoBbIe KaHaAbI U OCIKU-TIEPEHOCUNKHU. PerymupyeMbie KaHaIIbI
(Ca — xanan 2HI0TIa3MaTHYE CKOTOPETUKYITYMA).

OHponuTo3 (MUHOIUTO3 W (HAaromMTo3) M SK30MHUTO3. JKUIKOCTHBIM W aICOpPOIMOHHBIN MMHMHOIUTO3.
OxkaiimJIcHHBIE SIMKH W Ty3bIpbku. Ponb kmarpuna. JIuzocomsbl, ammapar [ombmku U MeMOpaHHBIHM
TPaHCHOPT.

Jlumocomel, Kak MOZETh OMOJIOTMYECKUX MEMOpaH U TpaHCIOpTHas (opMa JIEKapCTBEHHBIX MTPENapaToB.
Jlekuus-Busyanuzanus.

[Tonatue o ropmonax. Krnaccu¢pukaiust TOPMOHOB IO XHUMHYECKOH CTpyKType. buonoruueckas poib
TOPMOHOB B JIETCKOM OpraHU3Me.

OCHOBHBIE MEXaHU3MBI PETYISLUN METa00IM3Ma: U3MEHEHHE aKTUBHOCTU (DEPMEHTOB (aKTMBHPOBAaHUE U
MHTUOMPOBAaHUE), M3MEHEHHUS KoJndyecTBa (PEPMEHTOB B KIETKE (MHAYKIUS M pErpeccus CHUHTE3a,
M3MEHEHHE CKOPOCTH pa3pyleHHs (PepMEHTOB), U3MEHEHHS TPOHUIIAEMOCTH KJIETOYHBIX MEMOpaH.

TpancmemOpanHas mepefada curHanza. YdacTue MeMOpaH B aKTHBAIIMHM BHYTPHKJICTOYHBIX PETYISATOPHBIX
CUCTEM — aJIeHUJIATIMKIa3HoH U uHo3uToIdocharnoii. MemOpanubie penentopsl. CtpoeHue G — OENKOB.
OOpa3oBaHue  BTOPUYHBIX  TOCPEAHHWKOB:  IIMKIWYECKHX  HYKICOTHIOB,  HHO3mITpupocdara,
muarnuinnmunepona. Pons Ca. Buasl nporenHkrHa3. Merabonnueckue W3MEHEHHUST B OTBET Ha CHTHAJIbHBIE
MouieKyibl. Katanutudyeckre MeMOpaHHbBIE PEIIEITOPBI, TPUMEDP — PEIIEHTOP UHCYITMHA.

BrayTpukiierounas mepefada CUTHaJIa Ha TMPUMEpPE JIMIMHIOPACTBOPUMBIX CTEPOUIHBIX TOPMOHOB,
TUPOKCHUHA.

JlaGopaTopHbie padoThbI.
JlabopaTopHas padora «KauecTBeHHOe onpeieieHe BUTAMHUHOBY»
Coneprxanue 1aboparopHoOi padOThI
OmnpiT 1. Peakius okucieHust ButramuHa Bl (TuamuHa) B THOXpOM.
OmpiT 2. Peaknus Butamuaa B6 (nmupugokcuna) ¢ xinopuaom xenesa (I11).
Omnpit 3. KauectBennas peakiys Ha BUTaMuH C (aCKOPOMHOBYIO KUCIIOTY).
3.1. Bzaumoneticteue Butamuaa CcK3[Fe(CN)6].
3.2. Peakuusi ¢ METHJICHOBOM CUHBIO.
OmeiT 4. KauecTBeHHas peakiys Ha BUTaMUH PP (HUKOTHHAMUT, HHKOTUHOBAs KMCJIOTA) C alleTaTOM MEJIH.
Odopmnenue 1abopaTopHOi pabOTHI.
3ammra 1a00paTOpHOI pabOTHI.
KoHTposnpHBIE BONIPOCHI
1. Kakue BemecTBa oTHOCATCS K BUTaMuHaM? KakoBa ux o0mast pyHKIMs B opraHu3Me?
2. JlaiiTe onpesenieHne aBUTaAMUHO3aM, THTIOBUTAMUHO3aM U TUIIEPBUTAMUHO3aM.
3. Ilepeuncnute NPUYMHBI THTIOBUTAMUHO30B.
4. HazoBure aktuBHbIe (hopmbl BuTamMuHOB B1, B2, B3, BS.



5. Oxapaktepusyiite OnOXUMHUYECKHE (YHKIMM BHUTAMHHOB, OIpENEICHHE KOTOPHIX IPOBOIMWIOCH B
naboparopHoii padore.

6. Kakue 3a0oneBanus pa3BUBalOTCs Npu HegocTaTke BuTamMmuHoB D, PP, H?
7. Yro Takoe antuBuTaMuHbl? Kak nx kimaccuduiupyror? [IpuBenure mpumepsl.
8. JlaiiTe onpeneneHrue ropMOHaM.

9. Kak xmaccupuuupyroT TOPMOHBI IO XuUMHUYeckoi mpupozae? [IpuBenuTe mpuMepbl TOPMOHOB KaXKJIOTO
KJacca.

10. K kakuM Kj1accam OTHOCSATCSI TOPMOHBI, HIEHTU(DHUIIPYyEMbIE B JTaOopaTopHOil padoTe?

11. KpaTko oxapakTepu3yHTe MOJIEKYJIIpHbIE MEXAaHU3MbI I€pelayd TOPMOHAJIBHOIO CHUTHAJIa JAJis
JTUMO(GUIBHBIX TOPMOHOB.

12. Kparko oxapakTepusyWTe MOJEKYJISIpHbIE MEXAaHU3Mbl IE€pelaud TOPMOHAJIBHOIO CHUTHaja JUIsd
TUIPOPUIBHBIX TOPMOHOB.

13. Ilepeuncaure ocHOBHBIE 3()(HEKTHI MHCYIUHA.
14. IIpuBeauTe mpuMepbl 3a00JI€BaHM, CBSI3aHHBIX ¢ HAPYIICHUEM TOPMOHATBLHOM PETYIISITUH.

JlaGopaTopHasi padora «KadyecTBeHHOe onpeaejieHue TOPMOHOB.
Conepxanue 1a60paTopHOil paboThI

OmnepiT 1. KauecTBeHHBIE peakIMy HA aIpEHaJIVH.

1.1. KauecTBeHHas peakuus Ha apeHalIuH ¢ xjaopuaoM xenesa (I1I).
1.2. qnazopeakuus. KauecTBeHHas peakiys Ha aJjpeHaJIUH

Omnpit 2. KauecTBEHHbIE peaKIIMK HA UHCYJIUH.

2.1. buypetoBas peakius.

2.2. Peakust MumioHa.

2.3. Peakius @ons.

Odopmnenne 1abopaTopHOi pabOTHI.

3ammTa 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONIPOCHI

1. JlaiiTe onpeneneHre ropMoHaMm.

2. Kak kmaccuuuupyroT TOpMOHBI IO XUMHUYeCKoi mpupozae? IlpuBenute mpuMepbl TOPMOHOB Ka)JI0TO
KJjiacca.

3. K kakum Ki1accaMm OTHOCSTCSI TOPMOHBI, HACHTU(ULIPpYeMBbIe B TabopaTopHoii pabore?

4. Kparko oxapakTepu3yWTe MOJIEKYIsIpHblE MEXaHH3Mbl IepeAayd TOPMOHAJIBHOTO CHUTHaja JUis
JTUNO(UIEHBIX TOPMOHOB.

5. Kparko oxapakrepusyidTe MOJIEKYJISpPHbIE MEXaHHU3Mbl Iepelaid TOPMOHAJIBHOTO CHUTHala s
TUAPOQUILHBIX TOPMOHOB.

6. [Tepeunciure ocHOBHBIE 2P HEKTH HHCYINHA.

7. IlpuBenuTe npuMepsl 3a00J1€BaHUM, CBI3aHHBIX ¢ HAPYIICHUEM TOPMOHAJIBHON PETYIISALIUH.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1.¥Yriy0OneHHO U3y4yuTh MaTepHabl TEMBI.

2.1ToAroToBUTHCA K YCTHOMY OINPOCY, TECTUPOBAHHUIO.

3.CocTaButh TabnUIly Ui )KUPO- U BOAOPACTBOPHUMBIX BUTAMHHOB, B KOTOPOH HEOOXOAMMO yKa3aTb MX
Ha3BaHHE, CyTOUHYIO MOTPEOHOCTh JUIS JeTei pa3HOrO BO3pacTa M B3POCIBIX MYXKCKOTO M KEHCKOTO I10J1a,
Oouonoruueckue GyHKLUUH, XapaKTepHbIe TPU3HAKU aBUTAMHUHO30B.

4.CocTaBUTh TaONMMIy /I TENTUAHBIX M CTEPOHMIHBIX TOPMOHOB, B KOTOpPOH HEOOXOAMMO YyKa3aTb
OCHOBHBIX TIPEICTABUTENCH, MECTO UX CEKPEIIUU, CTPYKTYPY U OMoJornuecKue QyHKITUH.

Tema 3. O0mmii myts karaboauszma. (OIIK-5)
Jlexknus.
Jlekuus-Busyanusanus.
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[Tonatue o karabomu3me u anabonusme. IlumeBapeHue — HavaJdbHBIN ATall OOMEHa BEIIECTB y JAETEH.
Karabonm3mM OCHOBHBIX MUIIEBBIX BEIIECTB — YIVIEBOAOB, XHPOB, OCIKOB (aMUHOKHUCIOT). OOmMUN MyTh
katabomm3ma. [loHsaTre o crienupuyeckux myTax karadonm3ma (10 o0pazoBaHUs MUpyBaTa U3 YITICBOJOB U
OONBIIMHCTBA AMHHOKHCIOT W N0 o0pa3oBaHus aneTwi-KoA U3 JKUPHBIX KHCIOT W HEKOTOPBIX
aMHMHOKHUCIIOT) M oOmeM myTu Karabonu3ma (okucieHue mnupyBara U anetui-KoA). OcobenHoctu
MeTabou3Ma y AeTeu.

OxucnautensHoe AeKapOOKCHIMPOBAHWE MHUPOBUHOIPAIHON KHCIOTHI: IOCJIEI0BATEIbHOCTh PEaKIIHii,
CTpOEHHE MUpyBaTIeruaporeHasHoro komruiekca. Iukn numonHOM kucnotrel (mukin  Kpebca):
MOCJIEIOBATEIFHOCTh PEAKIMN M XapakTepucThka ¢pepMeHToB. Peakius cyocTparnoro dochonrpoBanus B
LUKJIE JTUMOHHOM KHCIIOTBI, MaKpodprudyeckue coeannenus. Peaknuu aeruapupoBanus B uukie KpeGca.
CBsi3p MeXIy OOLIMM IMyTeM KaTraOoiu3Ma M LEMbI0 MEepeHoca AJIEKTPOHOB M NMPOTOHOB. MexaHH3MbI
pEeryasiiuyd  LUTPATHOTO LMKJIA. AHabonuueckue (QYHKIMM LHMKJIA JUMOHHOM KucioThl. Peakmuw,
MOTIOHSIOIINE UTPATHBIA [IUKJI.

KonnenTparuu MeTaboIuTOB — Mpeaensbl U3MEHEHUH B HOpME M TpH marosiorud. OCHOBHBIC KOHEYHBIS
MPOAYKTHI MeTaboNM3Ma y YelOBeKa: YIIIEKHCIBINA Ta3, ModeBUHA. Jlpyrue mpoaykThl BbieiacHUs. CBs3b
MEXIy aHa00IM3MOM U KaTabOIM3MOM.

Jlexmus.

DHJEProHNYeCKue U DK3EpPrOHMYECKHE peaklUuu B KUBOW KieTke. Makpospruyeckue COEeIUHEHHUS.
CybctpatHoe (ochopunupoBanue, okucauTeabHoe Gochopunupoanue. [leruapupoBaHue cyoCTpaToB u
OKHCJIEHUE BOJOpoaa (00pa3oBaHMe BOABI) KaK UCTOUHMK dHepruu s cuare3a AT®. HA/[-3aBucumsbie u
(dnaBuHOBBIC neruaporerasbl, HAJ[H-neruaporenasa, yOuxuHo-n1eruaporeHasa (IIMTOXpOM C peayKTasa).
[Huroxpomc okcuaaza. OkucnurensHoe GochopmmpoBanue, kodddumuent P/O. Ctpoerre MUTOXOHAPUI
U CTPYKTYpHas OpraHU3alus JAbIXaTeIbHOM 1enu. TpaHCMEeMOpaHHBIN AIEKTPOXUMUYECKUN TOTCHIINA KaK
npoMexxyTodHasi ¢opma SHEpruM Mpu OKUCIUTENbHOM (QocdopunupoBanuu. Perymsuus nenu nepeHoca
AIIEKTPOHOB  (IbIXaTelIbHBIA KOHTpONb). Pa3o0mieHne TKaHEBOrO [JbIXaHUS W OKHUCIUTEIbHOTO
dochopunmpoBanus. TepmoperynsaTopHas GyHKIHS TKaHEBOTO AbIxaHud. Llenb nmepeHoca aeKTpOHOB Kak
4acTh CUCTEMbI JbIXaHUS, HAUMHAIOIICHCS C BABIXaHUS BO3/yXa U CBSI3bIBAHMS KHCIOPOJa TeMOTIOOUHOM.
Hapymienust sHepreTnueckoro oOMeHa: TMIOPHEPreTUYeCKUe COCTOSIHUS KaK pe3yibTaT TMIOKCHU, THUIIO-
WIM aBUTAMHMHO30B U Jp. NpU4HH. TepMoreHHas (YHKIMS dHEPreTH4ecKoro oomMeHa B Oypoil >KUpOBOI
TKaHU. Bo3pacTHas xapakTepuCTHKa SHEPreTHYecKoro oOecrneyeHusl OpraHu3Ma HUTaTeIbHbIMU
BeniecTBamMu. OOpa3zoBaHHe TOKCHUYECKUX (OpPM KHUCIOPOJa, MEXaHU3M HX MOBPEXKIAIOLIEro ASHCTBUS HA
kieTkd. OOpa3oBaHuE CYNEPOKCHIHOTO AaHHOHA, IMEPOKCHIHOTO AaHHMOHA, CHHIJIETHOTO KHCIIOpO/a.
CUHITICHTHBI KHUCJIOPOJ, TpU CTapeHUH, BOCMAJIEHUH, KaHIlEpOTeHe3e, aTepockiepose, HHpapkre,
karapakre. lloBpexaeHue memOpaH B pe3yibraTe MEPEeKUCHOTO OKHUCIEHUS JIMMUIOB. 3aluTra OT
TOKCHYECKOTO0 JAeMCTBUsS Kucjiaopoga: HedepMmeHTaTuBHble - BuTaMuHblE, C, miyTatMoH u [1p.;
(bepMeHTaTUBHBIE - CYNIEPOKCUAINCMYTa3a, Karajiasa, NyTaTHOHIEPOKCHAa3a.

JlaGopaTopHbie padoThbI.
JlabopaTtopnasi paGora «OkcuaopeayKTasb».

OmnbiT 1. OTKpbITHE NEpoKcHAa3bl B XpeHe. OTKPBITUE TMEPOKCHIIa3bl B AKCTPAKTE KOPHS XpeHa Io
OKHCJIEHHUIO Oe3uHa B MPUCYTCTBUU NEPOKCUAA BOAOPO/A.

OmnbiT 2. Onpeaenenue akTUBHOCTH Katainasel o A.H. baxy u A.W. Onapuny.

Omnpenenenne akTUBHOCTH (DepMEHTa TUTPUMETPUIECKUM METOAOM (IIepMaHraHATOMETPHS).
Odopmiienne mabopaTopHOil pabOTHI.

3amura 1abopaTopHON pabOTHI.

KoHTponbHbIE BOTPOCHI

1. Kakue peakuuy Katanu3upyroT GepMEeHTHI KJlacca OKCHIOPEIyKTa3?

2. Kakune xodepMeHTBHl BXOIAIT B COCTaB OKcuaopenykraz? Kakue BUTaMHHBI HEOOXOAWUMBI I HX
oOpazoBaHus?

3. B yeM paznuune Mexay IeruIporeHa3aMu U OKCHa3aMu?
4. PaccMoTpuTE pOIIb JETUIPOTEeHA3 B MPOIIeccax OMOIOTHYECKOTO OKUCICHHUS.

5. HazoBute aBa oCHOBHBIX IyTU pecuHTe3a AT® B opranusme. Kakue KieTo4HbIE OPraHOMIAbl AKTUBHO
y4acTBYIOT B cuHTe3e ATD?
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6. I'ne nokann3oBaHa AIEKTPOHOTPAaHCIIOPTHAs 1enb? Kaknue coeinHeHus SBISI0TCA JOHOPAMU IIPOTOHOB U
AJIEKTPOHOB IS JbIXaTeIbHON Lenu?

7. PaccMoTpute MexaHu3M (DyHKIIMOHMPOBAHUS JIbIXaTeNbHOM Lenu. YTo SBISeTCS NBUXKYIICH CHIION s
NIEPEMEILEHUS DJIEKTPOHOB?

8. KakoBa ponb Kkartamazpl B OuoxuMmuyeckux mnpoueccax? Kakylo XHMHYECKYIO0 peakIHio OHa
KaTalu3upyer?

9. Kakyto (yHKUHMIO BBINIONHSAET aHTHOKCHIAHTHas cuctema B opranu3me? Kakue (epMeHTH BXOIAT B
COCTaB AaHTUOKCUIAHTHOM CUCTEMBI?

10. KakoBa (yHKIMsS MHUKpOCOManbHOTO OKucieHHs? Ha3oBuTe OCHOBHOW (pepMEHT MHUKPOCOMAaJIbHOTO
OKHCJICHUS.

JlabopaTtopnasi paGora «KomuecTBeHHOE oOnpeae/ieHiHe MUPOBUHOIPAXHON KHCJIOTHI B MOYe».

Peakmus TIBK ¢ 24-guautpodenmiruapasunom. Ompenenenne konneHtpauuu [IBK B moue
(hOTOKOJIOPUMETPUIECKUM METOIOM.

Odopmiienne mabopaTopHOil pabOTHI.

3amura 1a00opaTopHON PabOTHI.

KoHTponbHbIE BOTTPOCHI

1. Maiite onpeneneHue MOHATUAM «METa00IU3M», «KaTaboIN3M», «aHAOOTH3M.

2. Ilepeuncnure opraHOU bl KAaTaO0OIMUECKON U aHAOOTUIECKOM CUCTEM.

3. Kakuie oCHOBHBIE ATaIbl BKIIOYAET KaTabonm3m?

4. Jlo xakuX COeMHEHUH pacIiaiatoTcsi OCIKH, )KUPBI U YIJICBOBI HA TIEPBOM 3Tare karadbonm3ma?

5. Jlo KakuxX COeAMHEHUN pacChaJaroTCs aMHUHOKHCIOTHI, )KHPHBIE KUCIOTBI M MOHOCAXapuIbl HA BTOPOM
3rane karadoauszma?

6. Kakue coeqHEeHNsT Ha3bIBAIOTCS KIIOUEBBIMU MeTaOOMUTaMU U nodeMy? KakoBbl yTH UX MpEeBpaLIeHUs
B OpraHusme?

7. Kakuie BUTaMHHBI Y9aCTBYIOT B OKHCIUTEIIBHOM JIeKapOOKCHITHPOBAHUH MUPOBHHOTPATHON KUCIOTHI?
8. [Touemy nipu nedurute BuTamMuHa B1 pasBuBaercs nakrar-anuao3?
9. KakoBa ponb 1 sHEpreTrueckas IeHHOCTh 1ukia Kpedea?

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1.Hamucath cxemy OKHCIUTENBHOTO IeKapOOKCUIMPOBAHUS MMUPYBaTa B BUIE CTPYKTYPHBIX (hopmy,
COCTOSIIYIO U3 TPEX CTaIUN C Ha3BaHUEM (PEPMEHTOB, YUACTBYIOIINUX B 3TUX PEAKIIHIX.
2.Hamucats BoceMb cramuii mukina Kpebca u ykazaTh MpH 3TOM B KaKUX PEAKIHSIX BBICBOOOXKIAIOTCS
BOCEMb MPOTOHOB Bojopoaa (H+),moctymaromux B JpIXaTelbHYIO Lienb W Ha kako craguu LIKT
MPOUCXOTUT cyOcTpatHoe (ochopumupoBaHrue ¢ 00pa30BaHHEM MAaKpPOIPTHUECKOTO COCAMHEHHS B BUJC
['TO.

3.YriryGrieHHO U3y4YUTh Marepuaj TEMBI.
4.IToAroTOBHUTHCS K yCTHOMY OIPOCY, TECTUPOBAHUIO, PELICHUIO CUTYallMOHHBIX 33/1a4.

Tema 4. O0MeH u pynkumu yriiesoaos. (OIIK-5)
Jlekuus.
Jlekuus-Busyanuzanus.
OcCHOBHBIE YTIIEBOJBI OpPraHU3Ma YelOBEKa, UX CTPOCHHUE, COJCpKAHUE B TKAHSIX, OMOJIOTHYECKAs POJb.
OcHoOBHBIE YITIEBOABI MHIIHU, MOTPEOHOCTh B YINEBOAAX y JETei pa3Horo Bo3pacra. llepeBapuBanme u
BCACBIBAHHME YIVIEBOJIOB B KEIYJOYHO-KUIICYHOM TpaKTe Yy JeTei(Bo3pacTHasi Xapakrepuctuka). Pomb
KJeTyaTku. HemepeHoCUMOCTh yIIIeBOAOB B IETCKOM OpraHU3ME.

I'mioko3a Kak BaKHEWIIM MeTa0OIMT YIJIEBOAHOrO OOMEHa: o0Iasi cxemMa HCTOYHHKOB W IyTel
pacxoloBaHUsl TIIIOKO3bl B opranusme. Karta®omu3m DIOKO3bl. ASpOOHBIM pacraa- OCHOBHOW IyTh
KaTa0oJM3Ma TIIOKO3bl y YeJIOBEeKa M JPYrux a’poOHBIX opranm3MoB. IlocienoBarenbHOCTh peakuuii 110
oOpa3oBaHust THpyBara (a’dpOOHBIA TIWUKOIN3) KaK CHEIUGUYESCKUN ISl TIFOKO3Bl MyTh KaTaboim3ma.
PacnipocTtpanenue u (u3MOIOrHYECKOE 3HAYCHHE adPOOHOrO pacmaza IIIOKO3bl. YeIHOYHBbIE MEXaHU3MbI
MEPEeHOCa BOCCTAHOBUTEIBHBIX SKBUBAJICHTOB U3 IIUTO30ISIBMATPUKC MUTOXOHIPHIA.
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AHa’poOHBIN pacmaj] IIIOK03bI (aHapOOHBIN MTUKoNK3). [TMKonuTHYEeCKass OKCUAOPEIYKIIUS, TUPYBaT KaKk
aKuenTop Bopopona; cybcrpatrHoe ¢ocdopunuposanue. Pacnpenenenue u (pu3nonornueckoe 3HaUYCHUE
aHa’pOOHOTO pacraja IIOKO3bl y IETel Pa3HOTo BO3pacTa.

Metabonu3M (PYKTO3bl M TallaKTO3bl. 3HaueHHE (GPYKTO3bl B OOMEHE IUIOAa M HOBOPOXKICHHBIX B
OHTOTCHE3E.

Perynsimmst ypoBHS TIIFOKO3BI B KpPOBH. VICTOYHHMKH TITFOKO3BI KPOBU. BHOCHHTE3 TITFOKO3bI (TITIOKOHEOTESHE3)
W3 aMHUHOKHUCIIOT, IAIEPUHA H MOJIOYHOH KHCIOTH. B3aMMOCBS3b ITTMKOIN3a B MBIIIIAX U TIIIOKOHEOTEHE3a
B mneueHn (mmkn Kopw). Ammoctepuyeckue MEXaHH3Mbl PETYIAIHH a’pOOHOTO M aHa’dpPOOHOTO IyTeH
pacraja IJIFoKO3bl U TIIIOKOHeoreHe3a. bruotuH. Merabonmnveckre (GyHKIIUU ¥ TPOSIBICHUS] aBUTaAMUHO3A.

Jlexius.

[Tpencraenenue o neHTo30(hochaTHOM MyTH TMPEBPALICHUN TITFOKO3bI. OKUCIUTEIbHBIC PEAKIIUH (10 CTa UK
pubynozo—5-docdara). Cymmapubsie pesynasratel neHTo3odocdarnoro myrtu: oOpazoBanue HAJI®H wu
neHto3. Pacrpoctpanenus 1 GU3NOIOTHUECKOE 3HAUCHHE.

Hcnonp30BaHuEe TITIOKO3EI JJIs1 CHHTE3a )XKUPOB B IICYCHU U B X(HpOBOﬁ TKaHH.

CpoiicTBa W pacnmpoCTpaHEHHE TIJMKOTCHAa KaK pPEe3epBHOTO ToiHcaxapajga. BHOCHHTE3 TIIHMKOTeHa.
MoOunu3anus riMKOreHa.

Perynsmus ypoBHsI ITIOKO3bI B KpoBU. MI3MeHeHHsI 0OMeHa ITIOKO3bI B IIEYCHU (CHHTE3 U pacra/l TIIMKOTeHa,
[JIMKOJIM3) MPU CMEHE Nepuoja MUIEBApEeHUs Ha MOCTaOCOPOTHBHBIN MEPHON M COCTOSIHHS IOKOS Ha
MBIIIeYHYI0 pabotry. Ponb MHCynHMHA, TIIOKaroHa, ajJpeHajnHa, NPOTEWHKWHA3, aJCHWIATIHKIA3HOW WU
uHo3utoadocdarHoit cuctem. [ToyeyHslit mOpor A TITIOKO3bI, IITUKO3ypHsl. TOJIepaHTHOCTH K IVTFOKO3E.

HacnenctBeHHble HapyIIeHUs OOMEHa MOHOCAXapuIO0B U JMCAXapHUIOB: TaJIaKTO3EMHUsI, HETIEPEHOCUMOCTh
(bpyKTO3bl, HENEepEeHOCHMOCTh JucaxapuaoB. Mambabcopbuus aucaxapunoB. OpanbHbBIi TECT Ha
TOJICPAHTHOCTH K IVIIOKO3€ M €r0 3HAYEeHHUE Ui TUarHOCTUKU HapyIIEHUIl YIJIeBOAHOTO OOMEHa y JaeTeil.
I'mukoreHo3s! M arTMKOreHo3bl. CaxapHblil 1uader.

JlaboparopHbie padoThbI.
JlaGopaTopHasi padora «OnpenejieHue aKTUBHOCTH AMUJIA3bI B CHIBOPOTKE KPOBMY.

OmnpeneneHne axkTUBHOCTH AaMMJIa3bl B CBHIBOPOTKE KpPOBM IO CTENEHM THUApOIM3a Kpaxmana
(OTOKOIOPUMETPHUECKUM METOJOM.

Odopmnenne 1abopaTopHOi pabOTHI.

3ammTa 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONPOCHI

1. OxapakrepusyiiTe mpolecc nepeBapuBaHus U BCAChIBaHUS YIJIEBOJOB B MUILEBAPUTEIIEHOM TPAKTE.
2. KakoBbl onTUMaIbHbIE YCIOBUS ()YHKIIMOHUPOBAHUS MMAHKPEATUUYECKOW aMHIIa3bl?

3. Kakue mpoaykThl OymyT oOpa3oBaThCs U3 KpaxmMalia B IPUCYTCTBUU TOHKEITYI0YHOTO coKa (in vitro)?
4. Kak MOXHO OIPEICTUTh HATMYHE MTPOLYKTOB THAPOIN3A Kpaxmaia B pode?

5. Kakoit pepmeHT yuacTByeT B (oCHOpOITUTHISCKOM paciieryieHus mkoreHa? Kakosa ponb rmukoreHa B
MOJAEepKAHUH TOMEOCTa3a IIIIOKO3bI?

6. Kakue coeqrHeHUS SBISIOTCS MPOMAYKTaMH a3pOOHOTO U aHAYPOOHOTO TIIUKOJIHM3a?
7. IloueMy B OpraHu3Me COXpaHsETCs SHEPreTUYECKU HEBBITOAHbIN aHA3POOHBIN TITUKOIN3?

8. KakoB »HepreTHdyecKkuii BbIXOJl aHadPOOHOTO OKHMCICHUS TIIOKO3bI? YKaXUTE PEaKIMH CyOCTPaTHOTO H
OKHCTUTENBHOTO (pochopuiMpoBaHus B 3TOM IpoOIIecCe.

9. KakoB sHepreTHuecKuii BHIXO]I TTOJIHOTO adpOOHOTO OKKCIIeHHs IToko3bl? [losicanTe Bamr oTBer.

10. BeesimHoe ®HBOTHOE COAEPIKUTCS HA JHETE, JTUIIEHHON yrieBonoB. KomuuecTBo GENKOB M JIMIUIOB B
panuoHe JocTtarouyHo. KOHIEHTpauus DIIOKO3bI B KPOBM HOpMallbHas. 3a CYET Kakoro Ipolecca
MOJIIep’KUBAeTCAd ypOBEeHb caxapa B KpoBH? Kakue BemectBa MOTYT OBITh cyOCTpaTamu AJisi JTaHHOTO
npotecca?

JlaGopaTtopHasi paboTa « IKCNpecc-ANArHOCTHKA NATOJIOTHI1 YITIeBOAHOTO 00OMEHa.

OmnbiT 1. Peakua Tpommepa ¢ THAPOKCUAOM MEH.

OmnpiT 2. BeisiBnenue Gppykro3ypun npodoit CenuBaHosa.

OnbIT 3. DH3UMATUYECKHUN METOJT KAYECTBEHHOTO U MOJTYKOJINYECTBEHHOTO ONPEAEICHUS IIIFOKO3bI B MOYE C
nomoIkio TecT-nojiocku "GLUCOPHAN".
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Odopmnenne 1abopaTopHOi pabOTHI.
3ammTa 1a00paTOpHOI pabOTHI.
KoHTposnpHBIE BONIPOCHI
1. Uto MOxeT OBITh MPUYNHON TUTICPTITUKEMUN?

2. Kakas ¢yHKUMOHAJNbHAs TpyNHa MOJEKYJIbl TJIIOKO3bl OOYCIIOBIMBAET IOJOXKHUTEIBHYIO IPOOYy
Tpommepa? Kak MeHsieTCs IBET peaKIIMOHHOW CMECH MPU NOJOKUTENbHON pode Tpommepa?

3. [Ipu kakux 3a00eBaHUSX HAOMOAACTCS TITIOKO3YPHS?

4. Tlpu kakux (PU3HOIOTHICCKUX COCTOSHHIX HAOIMIONACTCS TIIFOKO3YPHS?

5. YkaxxuTe NMpUYUHBI Pa3BUTHUS (PPYKTO3YPHH.

6. [lepeuncnure u3BecTHbie Bam HapyiieHuss oOMeHa yIJeBOIOB Ha CTAJUH NepeBapUBaHUs U BCACHIBAHMUS.
MoryT 1 3TY HapylI€HUs UMETh HACJIEICTBEHHBIN XapakTep?

7. Yto sBnsieTcs NpUIMHON rajakro3eMun? KakoBbl CHMIITOMBI JAHHOTO 3a00JIeBaHUsI?

8. Uro sBnsieTcst MpUYMHOM caxapHoro nuadera?

9. Kak n3meHstoTcsi OMOXUMHUYECKUE apaMeTpbl KPOBH U MOYH Y OOJIBHOTO caXxapHbIM A1abeToM?

10. Kak M3MEHSIOTCSI CKOPOCTH OCHOBHBIX METa0OIMYECKUX IMPOIIECCOB YIIIEBOIHOTO OOMEHA y OOIBHOTO
caxapHbIM JuadeTom?

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1.Hammucarp 1 cTaguio aHaspoOHOTO TIIMKOIN3a B BUJIE CTPYKTYPHBIX (POPMYITy, B KOTOPOM MMPOUCXOTUT
dhochopunrpoBaHne TITIOKO3BI U €€ TPEBPAIlCHNE B TIUIepaIbaAeTua-3-pocdar u conpskeHHOE
pacxogoBanue 2 Mosiekysn ATO.

2.Hanmcarp 2 craguio aHa’poOHOTO INIMKOJHM3a B BHAEC CTPYKTYPHBIX (OpPMYI, Il€ HMEET MECTO
IpeBpalleHne MuLepanbaeruia-3-gocdar B JakTar u conpsbkeHHoe oOpasosanue 4 monexyn ATO.

3.Hamucarp myTh IIIOKOHEOT€HE3a B BUJIE CTPYKTYPHBIX (hOPMYJI, KOTOPBII BKJIIOUAET 3 ATamna:
1-p1#1 5 TAan — obpazoBanue GochoeHONMHUpPyBaTa U3 TUPOBUHOTPATHONU KUCIIOTHI,

2-0if aTan — npespaiuenue ppykro-1,6-6ucdocdara Bo ppykro30-6-docdar;

3-umif 5Tamn — o6pa3zoBaHUE TIFOKO3bI U3 GPYKTO30 — 6 hocdara.

4. Hanucath cxeMy B3alMOCBSI3H IJIMKOJIM3a B MBIIIIAX U TIIIOKOHEOreHe3a B neueHu(1uki Kopn).

5.Hammucarp nentodocharHbIil myTh MPEBpAIICHHS TIIIOKO3bI B BUIE CTPYKTYPHBIX (POPMYJI, COCTOSIIIMNA 13
2-X OCHOBHBIX 3TaIlOB:

1-bIfi — OKUCIUTENBHBIA IMyTh 00pa30BaHUs MEHTO3, KOTOPBIA BKIIIOYACT JABE PEAKIMH JCTUAPUPOBAHUS H
peakIu JeKapOOKCHJIMPOBAHUS C Yy4yacTHEeM Tpex (EepMEHTOB: TIIIIOK030-0-hocdarmeruaporenesa,
JaKTOHa3a U 6-PpochorToKOHATIETHAPOTeHA3a.

2-0lf — HEOKHUCIIUTENBHBIN MyTh 00pPa30BaHUSI MIEHTO3, B PEAKIUAX KOTOPOTO MPOUCXOIUT MEPEHOC IBYX H
TPEXYTIEPOAHBIX ()PArMEHTOB C OJHOW MOJIEKYJBbI HA APYTyI0. DTOT MyTh CIY>KUT JJIsi CHHTE3a TCHTO3.
HeoxucnurenpHplid myTh 00pa3oBaHMsI TIEHTO3 OOpaTHM, CIIEOBATEIBHO, OH MOXET CIYKUTh IS
o0Opa3oBaHMs TeKCO3 U TMEeHTO3. HeokucnurenpHbId NEHTO30(h0ChaTHBINH MyTh KaTaIH3UPYET CIECAYIOIINe
(hepMEeHTHI: TPAaHCKETONa3a, TPAaHCANIbI0JIa3a, TPAHCKETOoNa3a U MeHTo30¢ocdaru3omepasa.

6.Hammmcatp cxeMy CHHTE3a TIIMKOT€HA, COCTOSILYIO U3 5 CTaaui, ¢ ydacTueM 5 (pepMeHTOB: TIIIOKOKHHA3a

WIN TeKcokuHaza; ¢ocdormokomyraza; UDP-rmokomupodocdopunaza (UDP —  ypuamamudocdar);
DIMKOTEHCHHTa3a  (DIoko3wiTpaHcdepasza);  depmentBerBienus (ammimo - 1,4 — 1,6
DITIOKO3UIITpaHcepasa).

7.Hamucatp cxeMmy pacnaja IDJIMKOT€HA, BKIIIOYAIOMIYI0 3 CTaaud MpU YYacTHH 3-X (epMeToB:
mukoreHdocdopunasa; onmurocaxapua-rpanchepasa; d 1,6 — mroxoszuaasa.

8.YrimyOneHHO U3Y4YHTh Marepuaj TEMBI.
9.I1onroTOBHUTHCS K YCTHOMY ONPOCY, TECTUPOBAHHIO, PEIICHHUIO CUTYaI[HOHHBIX 3a/1a4.

Tema 5. Oomen qunuaos. (OIIK-3, OIIK-5)
Jlexknus.
Jlekuus-Busyanusanus.



Baxneiimue nmunuael TKaHEH 4enoBeKa, WX OMOJIoTHYecKas pojb B JETCKOM opraHusme. [lorpeOHOCTh B
JTUMUax AeTed pazHoro Bo3pacta. PesepBHbIC MUNHUABI (KMPBI) U JUMHAIB MEMOpaH (CIIOMXKHBIC JTUTHIBI).
JKuipHble KUCIIOTHI JIMMKUIOB TKAHEH YeI0BEeKa. DCCEHIIUAIbHBIEC KUPHBIE KUCIOTHI: 0-3 U ©-6 KUCIOTHI KaK
NpeeCTBCHHUKH CUHTE3a diiKo3aHou0B. HezameHnMble (hakTOpbl MUTAHUS JTUIHIHONW IPUPO/IBI.

[MuieBsbie xupbl U UX nepeBapuBanue. Ponb jkemyn B nepeBapuBaHUU JIMNUIOB. BcackiBaHue MPOAYKTOB
nepeBapuBanusa. Hapyuienuss nmepeBapuBaHUsi U BCachiBaHUs. PeCHMHTE3TpUALUITIMIIEPUHOB B CTEHKE
KUIIEYHUKA. TpaHCTIOPTHBIE JTUMONPOTEUHBI: CTpOeHue, oOpazoBanue, GpyHkiuu. Anodenku. O6pazoBaHue
XWIOMHMKPOHOB M  TpaHCHOPT HUPOB. Ponb  amogunonpoTenHOB B COCTaBE  XWJIOMHKPOHOB.
Jlunonporennnunasa. buocunres )xupoB U3 yrieBo1oB B nedyeHu, ynakoBka B JIOHIT u tpancnopt. Cocras
U CTPOEHME  TPAHCHOPTHBIX  JIMIIOIPOTEHHOB KpoBM y  Jerel.lunepxusioMHKpoHEMHUS,
TUNEPTPUALUITIUIEPUHEMUSL.
JlenoHnpoBaHue ¥ MOOMIM3AIMS )KUPOB B JKUPOBOM TKAaHU, PEryJsAHs CHHTE3a U MOOWIM3ALUU KHPOB.
Ponp uHCYynMHA, TITIIOKAroHa u aJpeHannHa. TpaHCIOPT KUPHBIX KUCIOT adlb0yMHHOM KpPOBH. B-OKHCIIeHHE
HACBIIICHHBIX W HEHACBHIINICHHBIX XUPHBIX KHUCIOT C YETHBIM YHUCJIOM aToMOB ymiepoaa. llaromoruu
(-oxucnenus y netreii. buongornueckas poib a-, ©- ¥ IEPOKCUCOMATEHOTO OKUCICHHUS )KUPHBIX KUCIIOT.
CuHTE3 ¥ UCTIONIb30BaHUE KETOHOBBIX Tel. | MnepkeToHeMusl, KeTOHYpHS, alli03 MPH caxapHOM Juadere u
rOJIOIaHNU. PE3UCTEHTHOCTD U CKIIOHHOCTB K KETO3Y Y ACTEH.
buocunres xupHbeix kucnor. O6pazoBanue ManoHuI-KoA. IlaapMuTaTCHMHTa3HBIA KOMIUIEKC: CTPOCHHE,
MIOCJIEIOBATENBHOCTh peakUMi. VICTOUHMKHM BOCCTAHOBUTENBHBIX AKBHUBAJIEHTOB. MMKpOCOMalbHas
cucTeMa yIJIUHEHHUS KUPHBIX KUCIOT. CHHTE3 HEeHACBHIIEHHBIX KUPHBIX KUCIOT. Perymsanus merabonnsma
XKUPHBIX KUCIIOT.
MenbpaoHMI — MpenCTaBUTENb MSATOT0 Kiacca JOMUHTOB «Monystopel MeTabonusMay. buoxumudeckoe
s dexTsr Menbaonus. Biusuue MenboHuS Ha METa0OIMYECKUE TTPOLIECCHl B OPraHU3ME YeJIOBeKa.
Kinaccuueckas nexuus.
OcHoBHble  ¢ochomunuapl ¥ DIAKOJUMHUIBI  TKaHEH  YeloBeKa: rutepodochomummm b
(bocharuaunxoauHsl, dbodaTuAIITAaHOTAMUHBI, dbocharuauncepunsr), currodochommUabI,
DIMKOIIMLIEPOTIUINABI, TuKochuHronunuasl. llpeacraBimenue o OHOCHHTE3e M KaraboduU3Me ATHUX
coenquHeHnil. DyHkuuu ¢GochonunuIoB U IMHUKOIUNUAOB. Pormb xonnHa U cypdokTaHTa B JETCKOM
opranusme. JKupoBoe nepepoxxaenue neueHu. Jlunmorpopusie Gaxropsl. CHUHTOTUTTHIO3HI.
CrpoeHue, HOMEHKJIarypa, Ouonornyeckue (QyHKIUU 5SHKO3aHOMIIOB. bBHOCHHTE3 mpocTamianinHoB,
JIeHKOTpUeHOB. Posib TPOMOOKCAHOB U JICHKOTPHUEHOB B MAaTOTeHE3€ 3a00JEBaHNN Y IETCH.
O6MeH cTeproaoB. X0lIeCTepUH KaK MPEeIIeCTBEHHUK psla IPyTUX cTepruooB. Bo3pacTHble 0cOOEHHOCTH
cofiepaHusl xoiectepruHa B opranusme. IIpencraBnenue o GmocuHTe3e xonectepuHa. BoccraHoBieHnue
B-runpoxcu-B-metunryrapmin-KoA (I'MI'-KoA) B MeBamoHOBYIO KHCIOTY. Perymsmust cuHTe3a u
aktuBHOCTH ['MI'-KoA-penykra3pl. CHHTE3 KETYHBIX KHUCJIOT U3 XoJiecTepuHa. KoHBIOramus >KeITYHbBIX
KHCJIOT, TIEPBUYHBIE U BTOPUYHBIC KETYHBIE KUCJIOTHl. BhIBelEeHUE JKEITUHBIX KUCIOT M XOJIECTEPHHA U3
opranusma. JIHIT u JIBII — tpancnioptable (OpMBI XOJeCTEpHHA B KPOBHU, POJIb B OOMEHE XOJeCTEepHHA.
Ponp nmumomnporenHnunassl U JenuTUHXONecTepuH-ammiTpanchepassr (JIXAT). ['mmepxonecrepuHeMus.
buoxumudeckne OCHOBBI pa3BUTHA arepockieposa. CemelHasl rumnepxojiecTepuHeMHus. buoxumuueckue
OCHOBBI JICUEHHUS THUIEPXOJIECTEPUHEMUH U arepockiepo3a. Poiab ©-KHCIOT B NOpoQUIaKTHKE
arepockiepo3a. MexaHn3M BOZHUKHOBEHHUS KETYHOKAMEHHOM 00JIe3HH (X0JIeCTEPUHOBbIE KAMHH).
[TaTonoruuu nUNUAHOrO oOMEHa B JETCKOM BO3pacTe: HapyIICHHE BCACHIBAHUS, JUCIUIONPOTEHHEMUH,
JUTIA03 TIPH pa3InuHbIX 3a0oneBanusx (Oone3nbs Humana-Iluka, ['omre, Tes-Cakca). Oxupenue.
JlaGopaTopHbie padoThbI.
JlabopaTopHas pabdora «IlepeBapuBanne :xxupoB. Biusinue ke TYHBIX KHCJIOT HA AKTUBHOCTD
MAHKPeATH4eCKOoi JUna3bn».
HccnenoBanue ruaponausa XUPOB MOJIOKa IMaHKpeaTHdeckod Jsmmnaszol (mpenapar «IlaHkpeatun») B
OTCYTCTBHUH U B MPUCYTCTBUU KEITUU.
Odopmnenue 1abopaTopHOi pabOTHI.
3ammra 1a00paTOpHOI pabOTHI.
KoHTposnpHBIE BONPOCHI
1. B uem paznuuue ctpoerus U GyHKIuH HochoaunuaoB U TPUAUITIUIIEPHHOB?
2. K xakomy Kjaccy U noakyiaccy pepMEeHTOB OTHOCUTCS MMaHKpeaTuueckas jaumnasa’?
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3. Kakoil TUIl XUMUUYECKOM CBA3M PACIIEIIIAETCS TaHKPEAaTUIeCKON JIMIa30i?
4. KakoBbl ONITUMAaJIbHBIE YCJIOBUS ISl TAHKPEATUYECKOW JIUTA3bI?

5. Kakue npogyKkThl 00pa3yroTcst pH pacuIeTJICHUN )KUPOB JIUIA30i1?

6. Kaxoii Bun crienuuaHOCTH XapakTepeH s auna3bl? [loscHuTe OTBET.

7. Crearopest — COCTOSIHME, XapaKTEpU3yIOIeecss NMPUCYTCTBHEM JMNUAOB B Kane. Crearopess 4acTo
HaOmoaercs y moAel ¢ TucyHKIUEH e4eHu U KeTIHOoro My3bIps. OObSICHUTE, TOYEMY.

8. Ilouemy y MaIMEHTOB CO CHIDKEHHOHM cekperrell OMKapOOHATOB MOKEIYIOYHOM KeJIe30i Aaxe MpH
HOpMaJIbHOM CEKPELMH JIUNa3bl U KOJIUIa3bl pa3BUBAETCA CTEATOpEs?

JlabopaTtopnasi pabora «OnpeneneHue o01ero XojecTepuHa B CbIBOPOTKEe KPOBH NPSMBbIM METOA0M
no peakuum 3aatkuc — 3aka».

Omnpenenenne KOHUEHTPALMU X0JIECTEPHHA B CBIBOPOTKE KPOBH 10 PEAKIUU C JIEISIHON YKCYCHON KUCIOTON
U XJIOPUIOM >Kene3a (POTOKOIOPUMETPUIECKIM METOIOM.

Odopmnenne 1abopaTopHOi pabOTHI.

3ammTa 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONPOCHI

. Ilepeuncnure QyHKIMH XOJECTEPUHA B OPraHU3ME.

. YKaxxuTe, B KAKMX OpraHax MPOMCXOAUT CUHTE3 XOJIECTEPUHA «HA IKCIIOPTY.

. I3 kaKkoro BemniecTBa CUHTE3UPYETCS XOJIECTEPUH?

. Kakoit ¢pepmeHT siBNIsI€TCS pEryasSsTOPHBIM B CHHTE3€ XOJiecTepuHa?

. IloueMy yaiie BcTpeyaeTcs runepxoiecTepuHeMusl, a He TUIIOX0JIECTEPUHEMHUS?

. Kak u3meHnurcs cuHTes xosecTeprHa py MUTaHUU TOJIBKO pacTuTesbHOM numei? [Touemy?
. Kakue BemecTBa CHHTE3UPYIOTCS U3 XOJIECTEpPUHA B OpraHu3Me?

0 I N W bW

. Kakum o6pazom Gosnbliast yacTh X0J€CTEpHUHA BEIBOAUTCS M3 OpraHu3ma’?
JlaGopaTopHoe 3aHsiTHE.

Pemienune CUTyallUOHHBIX 3a1a4.

TectupoBanue (KOHTPOIBHBIN Cpe3).

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

1.Harmmucarp myTh B-okucnenus skupHbix kucinot (JKK) cTpykrypHbiME GopMyaaMu, KOTOPBIH BKIIFOUAET 6
(bepMEHTaTUBHBIX PEAKITHIA:

1.1.AxtuBanus XKK. @epment — aumit — KoA — cunTe3sa;

1.2.Tpanciopr XK BHyTpp MUTOXOHIpHH. PEpPMEHT — LUTOIUIA3MATUYECKas M MUTOXOHApHUAIbHAs
KapHUTHH-aluiITpancdepasa;

1.3.BaytpumuroxonipuaibHoe okucienue KK:

a) neruapupoBanue, hepmeHT-ammi-KoA-ngeruaporenasa;

0) ruaparanus, pepment-eHomn-KoA-ruaparasa;

B) Aeruapuposanue, pepment- B-okucnenus-Koa-ageruaporenasa;

I') THOJIa3Hasl peakuus, pepmMeHT-3-ketoanuia-KoA-tuonasa.

2.HamucaTth cxeMy CHHTE€3a KETOHOBBIX TE€J B MUTOXOHAPHUSAX TEHNATOLUTOB CTPYKTYpHBIMH (popmyliamu,
KOTOpasi COCTOUT U3 YEThIpeX peakuuil ¢ ydyactueM (pepMeHTOB:

— THOJIa3a;

— B-ruppokcu- B-merunrnyrapus-KoA-cunraza (IMI'-KoA-cunraza);

— B-ruapokcu- B-metmnrnyrapun-nuaza (I'MI'-KoA-nuaza);

— B-ruppoxcubyTupar-neruaporeHasa.

3.Hammcarp cTpykTypHBIMH (DOpMYITaMH IMyTh OWOCHHTE3a de Nnovo >KUPHBIX KHUCIOT, COCTOAIIUNA H3 6
CTaJui, KOTOPBIE KaTAMH3UPYIOT 6 (hepMEHTOB, CBSI3aHHBIX C amuinepeHocsumm oenkom (AIIb):

— Kap6okcmmposanue anetuin—KoA u o6pazoBanue MmanmoHmi-KoA. ®epmenTt-Anerun-KoA-kapOokcuiasa,
CONIEPYKUT OWOTHH.

— Coenunenue anetun-KoA wu manonmn-KoA ¢ Allb.  ®epmeHThI-AueTwi-TpaHcanuiaaza |
ManoHun-TpaHcaluiasa.
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— Kongencauusa nByx anetwibHbIX ocTaTkoB. ®DepmeHT-Anuni-manonun-Allb  (koHaeHcHpyromun
bepmenr).

— Boccranosnenue kapoonmibHoi rpymnmsl. ®epment- B-Keroanun-Allb-penykrasa.

— Hlerunpararmus. ®epment- B-I'mnpoxcuarnun-Allb-gerunparasa.

— I'unpupoBanue. Ha 6-0it craguu o6pasyercs 6ytupun-Allb. ®epment-Enounn-Allb-penykrasa.

Janee muki peakiuii moBTopsiercs. Ha mocnennen craauu mporucxoauT ruapoian3 u ocBodoxaenue Allb ¢

ydacTiueM ¢GepMeHTa Jieannia3bl U B UTore oopasyercs naapmutunoBas kuciora CH3 (CH2)14 COOH wu3
nanbmutomn-Allb.

4.Hamncars IMYTHU CUHTEC3a KUPHBIX KUCIIOT U3 NaJIbMUTHUHOBOU KUCIOTHI:
a) HachIeHHBIX (cTeapuHoBas, C18);

0) HeHacheinieHHBIX (oneuHoBass, C 18 9; mmuonemas, C18 9,12; - nmHOoneHomas, CI18 9,12,15; -
nunonenoBas, C 18 6,9,12; sitko3arpuenonas, C20 8,11,14; apxunanonas, C20 5,8,11,14).

Ha3Barb, Kakue W3 Ha3BaHHBIX JKUPHBIX KHCJIOT OTHOCSTCS K HE3aMEHHMBIM, KOTOpPbIE HE MOTYT
CHUHTE3UPOBAThCA y MIICKOMUTAIOUIMX M OHU JOJDKHBI MOCTYNATh B MX OPTaHU3M C MUILEH paCTUTEIBHOTO
MIPOUCXOXKICHHUS.

5.Hammcarb cTpykTypHBIMU (hOpMyJIaMH § 3TarioB OMOCHHTE3a XOJIECTEPUHA:

3- Auetun—KoA —Mesanonar — 3-®Pocdo-5-nmupodocdo-meBangonar — ---Mzonentun-nupopocdar —
I'epanunmnupodocpar — Dapuesmnnupodochar —CkBanen —Jlanoctepon — XoaecTepod.

6.Hammucatb CTpyKTypHBIMH (OpMyJaMH CHHTE3 U3 XOJIECTEpOJia TEPBHYHBIX KETYHBIX KHCIOT:
XEHOJIE30KCUXO0JIEBOU U XOJIEBOU.

7.Hamucarb cTpyKTypHBIMH QopMylIaMu 00pa30BaHHE BTOPUYHBIX KETUHBIX KACIOT B KUIIICUHUKE:
a) Ie30KCUXOJIEBOM M3 TIIMKOXOJIEBOM M TaypOXOJIEBOW KHCIIOT;

0) TUTOXONEBON U3 TITMKOXEHOJC30KCUXOJICBOM U TaypOXEHOAC30KCUXOICBOM KUCIIOT.
8.¥YrmyOneHHO H3y4uTh MaTepuall TEMBI.

9.I1oAroTOBUTHCS K YCTHOMY OINPOCY, TECTUPOBAHUIO, PEIICHUIO CUTYalIMOHHBIX 3a1a4

Tema 6. O0MeH OesikoB 1 aMHHOKHMCJI0T. Marpuunbie cuHTe3bl. (OIIK-3, OIIK-5)

Jlexknus.
Jlekuus-Busyanusanus.
buonornueckass nenHoctr OenkoB. I[loTpeOHOCTP B Oelke W aMHHOKHCIOTax y jAeTeil. benkoBas
HEJI0CTAaTOYHOCTh. KBammopkop.
OO6mrast cxemMa MCTOYHUKOB M TMyTEH pacxoJO0BaHUS aMHUHOKHCIOT B TKaHAX. JIMHAMHUYECKOE COCTOSTHHE
0enkoB B oprann3me. Pacnag OeiIKoB B TKaHSAX C YY4aCTHEM ITPOTEACOM M KaTCTICHHOB.
[TepeBapuBanue OCITKOB B IKEIYIOYHO-KUIIEYHOM TpakTe y nered. [IpoTemHas3bl — MENCHH, TPHUIICHUH,
xumotpuricuH. [IpodepmMeHTh TpOTEMHA3 M MEXaHW3Mbl MX TpEBpalleHus B (HEpMEHTHI; cyOcTpaTHas
crnenuUIHOCTh TPOTEHHA3 (M30MPATEIBLHOCTh THAPOJIW3Aa MENTHIHBIX CBSI3CH). OK30MENTHAA3bI:
KapOOKCUTIENTHIa3a, aMUHOTIENITHIA3bl, TUIeNTHAa3bl. [IoCcTyTIeHHe aMUHOKHUCIIOT B KJIIETKH TKaHEH.

Hapymenne mnepeBapuBaHMsS W BCAacChIBAaHHMSA AaMHHOKHCIOT Yy JeTed. JlmarHoctmyeckoe 3HaYCHHE
OMOXMMHYECKOTO aHAN3a JKEeIMYIOYHOTO M JTyOJCHAIBHOTO coKa. [IpoTerHasbl MomKemyI0qHOM Keae3bl ’
MaHKPEaTUTBHI.

OxucnuTensHOEe  J€3aMHHHUPOBAHME  AMUHOKHCIOT;,  IIIyTaMaTAerHIporeHasa. paHCMHpOBaHUE:
amMHHOTpaHcdepaspl; KodepmenTHas ¢yHkuus BuTamuHa B6. Chneuuduynocts aMuHOTpaHchepas.
AMUHOKHCIIOTBI, YYacTBYIOLIME B TPAaHCAMHUHHPOBAHUHM; o0co0as pojb TIIyTAMUHOBOH KHCIOTHI
buonornueckoe 3HaYeHHWE peakMii TpaHCAMUHUpPOBaHMA. Hempsmoe ne3aMHHUpPOBAHHE AMUHOKHCIOT.
buonornueckoe 3HaYeHUE AE€3aMUHUPOBAHHMS AMUHOKHCIOT. J[MarHOCTHYECKOE 3HAYEHHUE OIpeesCHHS
aKTUBHOCTH TPAaHCAMUHA3 B IETCKOM OpraHHU3Me.

JlexkapOOKCHIIMPOBaHUE AaMHHOKHMCIOT. buoreHHsle amuHbl: oOOpa3oBaHHe, OWOIOTHYECKas poiib U
nHakTuBanus. [lonnaMunel: Ononoruyeckas posib.
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KoHeuHble POAYKTHI a30THCTOrO OOMEHA: COJIM aMMOHHS U MoueBHHA. OCHOBHbBIC UCTOYHUKH aMMMaKa B
opranusme. Ponb miiyramMuHa B 00€3BpEKUBAHUM M TPAHCIIOPTE aMMHakKa. [ TyTaMUH Kak JOHOP aMUIHOM
TPYIIBI IPU CUHTE3E psijia coequHeHnid. [myTaMuHasza noyek; oOpa3oBaHue U BbIBEJICHHE COJIEH aMMOHUSI.
AKTUBaIMs TIIyTaMUHA3bl TOYEK NpH anuno3e. buocuHTe3 MoueBUHBL. OCOOCHHOCTH OOpa3oBaHHSA U
o0e3BpekMBaHMA aMMHaka y jaereil. CBsi3b OPHUTMHOBOTO LHMKJIA C MpeBpalleHus MU (ymMapoBoil u
acrapariHOBOM KHCIIOT, IPOMCXOXKJIEHHE aTOMOB a30Ta MOYEBMHBI. HapylneHus cuUHTE3a U BBIBEICHUS
MOYEBUHBL. [ MepaMMOHUEMUH.
CunTe3 kpeatnHa: kpeatuHdocdara 1 X 3HaUCHHUE IS AETCKOTO OpraHu3Ma.
Jlexius.
CrtpoeHre HYKIEHMHOBBIX KuUCHOT. CBs3u, Qopmupylomue mnepBuunyio cTpykrypy JAHK wu
PHK-5-¢pocdarupiii u 3-TUAPOKCUIBHBIN KOHIIBI MTOJIMHYKJICOTUAHBIX 1ieniell. Bropuunas crpykrypa AHK u
PHK. BupoBeie pa3nuuus NEpBUYHON CTPYKTYpbl HyKJIeHMHOBBIX kucnoT. Tumsl PHK: pubocomusie,
TpaHCIOPTHbIE, MaTpuuHble. CTPOCHHE XpOMaTHHA U PUOOCOM.
buocunres JIHK (pemnukanust). Cunre3s JJHK u ¢aser kinerounoro aenenus. CyOcTparbl, MUCTOYHUKU
sHepruu, Marpuia, ¢pepmentsl u 6enku JJHK — perummkatuBHOro komiuiekca. CTpoeHHe perIMKaTUBHON
Bunku. JIHK-nomumepasza. JIHK-nmuraza. ®parmentsr Okxaszaku. [erpamaumsa u pemapamus JIHK.
Tpanckpunuus: npoMoTopsl, TepMuHaTOpHL. IToBpexaenus u penapanus JHK.
buocuntes PHK (tpanckpunuusa). JHHK kak wMarpuna PHK-nomumepassl. JIHK-3aBucumas
PHK-nmonumepasza. buocunTtes pubocoMHubix, TpancmopTHbIX u MarpuuHbix PHK. Tlonstue o Mo3andHoi
CTPYKTYpE TI'€HOB, NEPBUYHBIX TPAHCKPUIITAX M UX MNOCTTPAHCKPUIIMOHHOM IPOLECCUHIE (CO3pEBaHME
PHK). Mamnsie sinepasie PHK, ux Guonorudeckast pos.
buocunres 6enxoB (TpaHcisauus). Peannzanus renerndeckoil HHGOpMaAIMK B (EHOTUITNYECKHE TPU3HAKY,
ocymiectBisiemas B HanpasiieHun JIHK —MPHK —06en0k (0CHOBHOU mOCTynaT MOJEKYISIPHON OMOIOTHH).
T-PHK, crpoenue u ¢pynkuuu. Pubocompl. Jtansl cuHTe3a Oesika (MHUIMALKS, SIOHTAIHs, TEPMUHALIUSA).
[Moctrpancisunonnas moauduxanus. @onaunr. KoaneHTHbIE TpeoOpa3oBaHus PaJUKalIOB AMUHOKHCIIOT.
Perynsmus MaTpuuHbIX OMOCHHTE30B. AJaNTHBHAS PETYISALUS SKCHPECCHU T'€HOB Y MPO- U DYKAPHOTOB.
@OYHKIIMOHUPOBAHUE ONIEPOHOB, PETYIUPYEMBIX 10 MEXAHU3MY MHIYKIUU U PENPECCUH.
H3meHeHne 6e1KoBOro cocTaBa KJIeToK npu AuddepeHInpoBKe, €ro poib Ik MEAUIIUHBI.
WMHrunburopsl CUHTE3a HyKJIENHOBBIX KUCIIOT U OenKa.
MonexkynspHble MEXaHHM3Mbl TE€HETUYECKOM M3MEHYMBOCTU. MexXaHM3MBbl YBEJIMYEHMsS] YHUCIA U
pa3HooOpa3usi TEHOB B T'€HOTHUIIE B XO/€ OMOJIOTMYECKOH 3BOMIONMU. [ €HOTUITHYECKas TeTepOreHHOCTh —
NpUYMHA MOTUMOp(H3Ma OETKOB B TMOMYJISAILUHM YeIOBEKa (BapHaHThl reMOnIoOWHa, A |-aHTHUTPHUIICHHA,
DIMKO3WITPaHC(epasbl, rpynnocnennGuyeckie BernecTsa KpoBy 1 ap.).
HacnencrBennsie 0one3Hu — pe3yabraT AS(PEKTOB B T'€HOTHUIIE; MHOTOOOpasue M pacHpOCTPaHECHHOCTb.
I'ennas umwxenepus. TexHonorus pexomOuHanTHbIX JIHK, xoHCTpynpoBanue xumepHsix mMonekyn JJHK u
ux kinoHuposanue. [lomumepasnas nennas peaxuus (IIHP) u momumopdusm UIMHBI pECTPUKLIMOHHBIX
¢parmenToB (I1JIPD) kak MeTOIbI M3yUSHHS T€HOMA IUArHOCTHKH Oojie3Hel. [ enHas tepamnusi.
IToHsITHIE O TEHHOM JOIUHTE.

JlaGopaTopHbie padoThbI.
Jlabopatopnas pa6ora «IlepeBapuBanue 6eakoB. OnpenejieHue KHCI0T KeJIyT09HOT0
COIePIKUMOT0».
Conepxanue J1a0OpaTOpHON pabOTHI: TUTPOBAHHE KHUCJIOT JKEIYAOYHOTO COAEPKUMOTO B MPUCYTCTBHH
Pa3NUYHBIX UHAWKATOPOB; pacueT 0OIIeil KUCIOTHOCTH, CBOOOTHON M CBSA3aHHOW COJSTHOM KHCIIOTHI.
Odopmnenue 1abopaTopHOi pabOTHI.
3ammra 1a00paTOpHOI pabOTHI.

KonTtponbHbie BOpOChI

1. Kakue akTopsl onpenesnstoT OMoJIOrH4ecKy o IEHHOCTh MUIIEBBIX OSITKOB?
2. B xakux oraenax XXKT u npu yyactun kakux (epMEeHTOB IPOUCXOTUT IHIPONIN3 Oenka?
3. Kakue ycioBust HEOOXOUMBI JIJIsl IEpeBapUBAHUS OCIIKOB B JKEITyIKe?
4. Kakoil »H3MM >KEIyJOYHOTO COKa IMPHHHMAeT y4acTue B JIeHAaTypaluu OEJNKOB y JeTel TpyIHOro
BO3pacra?
5. Kak npoucxoauT akTuBamus NpoTeoTUTHIECKUX (PEPMEHTOB KeTy/IKa U KHIIeYHHKA?

18



6. Kak mpenoTBpaiaercs aeicTBue nenTuaa3 Ha KJIETKH JKeIylAKa U KUIICUHUKA?

7. Kakue BemecTBa SIBISIFOTCS PO yKTaMu ruaposm3a 6enkoB B JKKT? KakoBel MexaHU3MBI UX TpaHCIIOPTA
W3 KUILIEYHUKA B KPOBB?

JlaGopaTopHasi padora «KoHeuHble MPOAYKTHI A30THCTOI0 00MEHa).
Omnsit 1. buyperoBas peakuysi HA MOUEBUHY.
OmpiT 2. KomnyecTBeHHOE omNpe/ielieHue KpeaTHHUHA B MOUe 10 11BeTHOM peakiuu SAdde (metoxn [lonmepa).
OmnpiT 3. KonnuecTBeHHOE OMpeziesieHre aMMHaka B Moue 1o Mainbdartu.
Odopmiienne mabopaTopHOil pabOTHI.
3amura 1a0opaTopHON pabOTHI.
KoHTposibHBIE BOTPOCHI

1. Kakoe BemecTBO SBISETCS OCHOBHBIM KOHEYHBIM IPOAYKTOM a30THCTOrO OOMEHa B OpraHu3Me
yenoBeka? I 1e NpouMCcXOAUT ero CUHTE3?

2. B kakoM BHMJE aMMHAaK M aMUHHBIH a30T MOMAgalOT U3 nepudepruecKkux TKaHEeW B TEYCHb TS
00pa30oBaHUSI MOUEBUHBI?

3. Hedexr kakoro u3 (HepMEHTOB OPHUTHHOBOIO IHKJIA MOXET ObITh MPUYMHON YBEIMUYCHHS CYyTOYHOMH
9KCKpELMs aprMHUHOCYKIMHATa?

4. IToueMy npH MOpakeHUSX NEUSHHU HAOITIOAAETCS aMUHOALUITYPHS?
5. KakoBbl IPUYMHBI YBEIUYEHUSI 1 YMEHBIIEHUS SKCKPEIIMU aMMOHUIHBIX COJIEH ¢ MOYOM?
6. Y KOro CyTO4HOE BbIJICJICHUE KPeaTHHUHA OOJIbIIIe — y MY>KUYMH WM Y skeHIIuH? [Touemy?

7. Ilaronoruio Kakoro opraHa MOXXHO MPEANONOKUTh y OOJBHOTO, €ciii OMOXUMUYECKUN aHAIU3 KPOBU
MOKa3aJl yBeJIMYECHNE KOHIIEHTpalu MoueBUHBI? [Touemy?

8. Ilaronmoruio Kakoro opraHa MOXKHO IMPEAINOJIOKUTH Y OONBHOTO, eciiu OMOXMMHUYECKUN aHalu3 KPOBU
MOKa3aJl CHI)KEHUE KOHIEHTpalu MoueBuHbI? [Touemy?

JlaGopaTopHoe 3aHsiTHE.
Pemenune CUTyallUOHHBIX 3a1a4.
TecTupoBanue (KOHTPOIBHBINA Cpe3).
3ananus AJ51 CAMOCTOSITeILHOI padoThI.

1.Hanmcats peakiuu qe3aMUHHPOBAHUSI aMUHOKHCIIOT: TITyTaMara (OKHCIUTEIbHOE Ie3aMUHUPOBAHNE) U
cepuHa (HEOKHCIIUTEIbHOE J€3aMIUHUPOBAHHNE).

2.Hanmcath peakiyio HEmpsiMoe J1e3aMUHUPOBAHUE, KOTOPOW TOABEPTatoTCsl OOIBIIMHCTBO aMHHOKHUCIIOT,
OTHOCSIICHCS K TpaHCAMUHUPOBaHMIO C d-KeTormyTaparoM ¢ oOpa3oBaHHEM TIIyTaMara NpU YYacTHH
(dbepmMeHTa TpaHCAaMHMHA3bl, KO(DEPMEHTOM KOTOpBIM sBisieTcs Qocdhonupuaokcanb (akTuBHas (opma
BuTamuHa B6).

3.Hanucarp peaknuio JnexkapOOKCHIIMPOBAHHUS aMHHOKHCIOTHI THCTHIMHA C YydacTheM QepMeHTa —
TUCTUIMHACKAapOOKCHUIIa3bl C Ha3BaHUEM KOHEYHOTO IPOIYKTA.

4.HamucaTh UCTOYHUKU U CIIOCOOBI 00€3BpEKMBAaHUS aMMHUAaKa B Pa3HbIX TKaHSIX: ME€YEHb, MO3T U JIPyTrHe
TKaHU, MBILIIBI U KAIIEYHUK, TTOUYKH.

5.Hammcarp cTpykrypHbIME OpMyJIaMu OMOCHHTE3 MOYEBHUHBI B OpPHUTUHOBOM Iinkiie KpeOca-I'enseneiita
¢ ydgactueMm S5 ¢pepmentoB: E1 — kapbamomndocdarcunrtaza; E2 — opauruakapdbamountpancdepasa; E3 —
aprUHUHOCYKIIMHATCUHTa3a; E4 — aprunnHocykimHaminasa; ES — aprunasa.

6.Hanucars xumuueckoe crpoenue JJHK u PHK, ¢ HazBaHneM XMMUYECKUX CBSI3€H, MOAIEPKUBAIOLIUX UX
CTPYKTYDY.

7.Ilepeuncnuth HEOOXOMUMBIE KOMIIOHEHTHI NJIsi OCYIISCTBICHUS ISTH OCHOBHBIX ATAallOB OWOCHHTE3a
Oenka:

1) akTHBaIUsI aMUHOKHUCIIOT;

2) HUIMAITIS TIOTUTICTITHTHOM TIeTIH;

3) snoramust TpaHCISILHIY;

4) TepMUHALINS TPAHCIIAINN;

5) cBOpauMBaHUE MOJUIEHTUAHON LENU U MPOLIECCUHT

8. Ha3Bath CBOICTBa, KOTOPBIE XapaKTEPHBI ISl OMOIOTHYECKOTO KOJIa.
9. Yrny6neHHO U3yYUTh MaTepra TEMBI.



10. IToAroToBUTHCS K YCTHOMY OIIPOCY, TECTUPOBAHHUIO, PEILIEHUIO CUTYAllMOHHBIX 33]1a4.

Tema 7. Peryasinusi oOMeHa BeuiecTB. Peryasinusi MUHEpPaJIbHOI0 U BOIHO-COJIEBOI0 00OMEHa.
(OIIK-3, OIIK-5)
Jlekumus.
MuHepaabHBII ¥ BOMHO-COJIeBOM OanaHc. DyHKIMU Boabl B opraHusMe. OCHOBHBIC 3JIEKTPOJIUTHI
Ouonornueckux xKuakoctedl. Perymsuus BomHo-coneBoro oOmeHa. (DyHKIMM MOYEK: 3KCKpeTopHas u
MoueoOpa3oBareibHasi, TOMeocTeTHIecKas, MmeTabonuueckas, nHkperopHas. [Ipouecc o6pa3oBaHus MOYH.
Kpurepun oneHku kiyooukoBoW GuiabTpanuu( KIMPEHC KpeaTWHWHA W WHCYIWMHA). MOoJeKyIsipHbIe
MEXaHH3MbI peadCcopOIMH U CeKPEIUH B MOYEUHBIX KaHalbax. O0mue cBoiicTBa u cocraB Moun. CyTouHas
OKCKpEIMsl MOYEBMHBI, aMMHUaKa, KpEaTMHWHA, MOYEBOM W THUINYpPOBOM KHUCIOT, 0€3a30TUCTHIX
OpraHWYEeCKHX BeIeCTB, MUHEpadbHbIX HOHOB (Nat+, K+, Ca+, Mg2+, Cl-, HCO3-, docdartsl, cynbharsr).
[TaTonornueckre KOMIOHEHTHI MOYHM — KpOBb, OEJIOK, TIIIOKO3a, KETOHOBbIE Tela, MOp(UPHUHBI, KETIHbIE
MUTMEHTHI, IPUYMHBI NOsIBIeHUs. KinHnueckoe 3HaueHue MPOBeICHUs aHAIN3a MOUHU y JIeTeil.
Ponp mouek B perynsiluu KMCIOTHO-OCHOBHOTO PaBHOBECHs, OCMOTHYECKOIO JABJICHUS JKUIKOCTEH Tena,
BOJHO-DJICKTPOJIUTHOTO ©OajaHca, apTepHajbHOrO MIaBICHHS, INPOLECCOB HpuTponodsa. CrpoeHue u
¢ynkumu BasonpeccuHa. CucTeMa pEHMH-aHTMOTEH3WH- ajbJOCTepOH. buoxummuueckne MeXaHU3MBbI
BO3HUKHOBEHHUSl IIOYEYHON TMIIEPTOHUM, OTEKOB, JAeruaparanuy. KalaukpenH-KMHMHOBas CHUCTEMA.
B3auMoCBs3b PEHMH-aHIMOTEH3UH-AJIBJOCTEPOHOBON M KAJNIMKPEMH-KMHMHOBOM CHCTEM. ATpHalbHbBIN
HaTPUINYpPETUYECKUHN MENTUN.
MeTtabonu3m kanbius u pochopa B opraHu3Me B3pocyioro U pedeHka. Posib ropMOHOB B perymsiiiuu oOMeHa
Kanplus U GocdaroB (maparropMoH, KaJIBIIUTOHWH M KalbIUTpuo). CTpoeHne, OMOCHHTE3 U MEXaHU3M
necTBus KanbuuTpuoia. [IpudnHel U MposiBIeHMs, TUIO- U runepnaparupouguzMa. Ocreonopos.
KneTkn KOCTHOI TKaHH — OCTEO0JACTBI, OCTEOLUThI, OCTEOKIACThI. XUMHUUECKHI COCTaB KOCTHOM TKaHH.
Heoprannueckue komnoneHTsl. Opranndeckuii marpukc. @opmupoBanue koctu. Ilponece occudukanuu.
Pe3op6uus kocTHOM Tkanu. DakTOPHI, BIUAIONIME HA METa0O0IM3M KOCTHOM TKaHU: TOPMOHBI, (hepPMEHTHI,
BUTaMHHBI. OCHOBHBIE TPYIIITBI OONE3HEN KOCTEH.
[Tonsatue o momuure. IIATHI KIacc TOMUHTOB «MoaynaTopsl MeTabonn3May. MHCYIMH Kak JONMUHIOBBIH
MOIynATOp Merabonu3ma. HWHAuBHIyadbHble OMOXMMHYECKHME pEaKIMU OpraHu3Ma 4YelloBeKa Ha
JOTIMHTOBBIN UHCYJIHH.
[mroKoKOpTHKOUA-CONIEpIKalIie TOMUHT-IIPenaparbl: OMOXUMUYECKUEe MEXaHU3Mbl BIMSHHUS Ha OpPraHu3M
YeJioBeKa.
JIOTIMHTH Ha OCHOBE MENTHAHBIX TOPMOHOB M MOIYJISTOPOB FOPMOHOB (XOPHMOHUYECKUN TOHAJOTPOIHH,
JIOTEMHU3UPYIOLUIUIT TOPMOH, TOPMOH pOCTa): OHMOXMMHUYECKHE MEXaHH3Mbl BIMSHHS HAa OpraHu3M
YeJioBeKa.
JIONMHTY Ha OCHOBE SPUTPONOITHHA U ar€HTOB, BIUAIOUINX HA SPUTPOII033, - OMOXUMHUECKUE MEXaHU3MbI
BIIMSIHUSI HA OPTaHU3M YEJIOBEKA.
JlaboparopHbie padoThbI.
JlaGopaTopHasi padora «MuHepaJbHbI U BOIHO-COJIEBOII 00MEH».
Conepxanue 1a60paTopHOil paboThI
Omeir 1. Ompenenenue Heopranudeckoro ¢ocdopa B CHIBOPOTKE KPOBH 110 BOCCTAaHOBIICHHUIO
bhochopHO-MOTMOIEHOBOI KUCTOTHI ((POTOMETPUIECKUM METOIOM ).
OmeiT 2. Onpenenenre Kaablusl B CBIBOPOTKE KPOBH 1O METOy e Baapia (TUTpUMETPHUECKAM METOJIOM).
Odopmnenne 1abopaTopHOi pabOTHI.
3ammra 1a00paTOpHOI pabOTHI.
KoHTposnpHBIE BONIPOCHI
1. KakoB MUHEpaIbHbBINA COCTaB KPOBU?
2. Kakue ropMOHBI PerylupyoT BOJHO-COJIEBOI 0OMeH B opranusme?
3. Kakue ropMOHBI y4acTBYIOT B peryiasanun (pochopHO-KaIbIIueBOro ooMeHa?
4. B xakux ciaydasx pa3BUBAIOTCSA TUMOKAJIbIUEMUS U TUTIEPKATIbIIUEMUS?
5. B Kakux ciaydasx pa3BUBAIOTCS TUITOKAJIIMEMUS U TUIIEpKATUEMUs?
6. Ilepeuncnure npuuuHsl runepdocdareMun u runodocharemMun.
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7. YKaXXUT€ CUMIITOMBI TUIIO- U TUIIEPKAIBIUEMHUH.
JlaGopaTopHasi padora «bnoxumusi Moun».
OmnepiT 1. BeisiBnenue gppyxro3ypun npoboit CenuBaHosa.

OnbiT 2. TlomykoJUYEeCTBEHHBIM METOJ| OMPENEICHHS TIIOKO3bl M KETOHOBBIX TEJI B MOYE C IOMOIIBIO
TECT-IIOJIOCOK.

Omert 3. [TomykonudyecTBEHHOE ompeieieHue O6enka B Mode nmpoooi ['emnepa.
OmnpiT 4. KauecTBeHHOE OOHAPYKEHNUE AMUHOKHCIIOT B MOYE.

Odopmiienne mabopaTopHOil pabOTHI.

3amura 1a0opaTopHON pabOTHI.

KoHTponbHbIE BOTPOCHI

. Kakue ropMoHBI y4acTBYIOT B peryiasiiuu oOMeHa yIieBo0B, >KUPOB U OeKOB?
. Uro sBRsieTCs MpUIMHOM caxapHoro nquadera 1 u 2 Tuma?

. Kakuie n3mMeHeHns OMOXMMHUYECKOTO COCTaBa MOYH HAOIIOMAIOTCS TIPU caxapHOM auadere?
. I[Ipn xakux 3a001eBaHUSAX HAOTIOAACTCS TIIFOKO3YpHs?

. Ilpu xakux (pU3NOIOTHUECKUX COCTOSTHUAX HAOMIONACTCS IITIOKO3YpHs?

. YKa)xXuTe MpUUMHbI pa3BUTUS (PYKTO3YpHUH.

. Ilpu xakux 3a001€BaHUSAX B MOYE IPUCYTCTBYET OENOK?

00 3 N L LN

. I[Ipn xakux 3a001eBaHUAX HAOTIOAACTCS aMUHOAITUAYPHs?
JlaGopaTtopHoe 3ansiTHE.

Pemenne cutyanimoHHbIX 3a/1au.

TectupoBanne (KOHTPOJIBHBIN Cpe3).

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. TopMoHanbHas peryisiuus BoAHO-coieBoro ooMena. Ctpoenue u (hyHKIMHU BazornpeccuHa. HecaxapHblit
Ira0eT.

2. OyHKUMOHUPOBAHHE PEHUH-AHTHOTTEH3UHOBOM crucTeMbl. CTpoeHue U (QyHKINHU allbI0CTEPOHA.

3. buonornueckas poib BaXHBIX OMOTCHHBIX JJIEMEHTOB B OpraHHW3ME YEJIOBEKa: KaJIbIIMM, MarHuu,
dbocdop, Harpuid, Kanui, cepa, XJI0p, MapraHel, Ko0aabT, KpeMHUH, jKeie30, Melb, IIMHK, CEJICH.

4. CocTaBUTh TAOJIUILY 110 CPETHEMY COACPIKAHUIO OCHOBHBIX KaTHOHOB(HATPHM, KaJIUi, KaJbIlUi, MarHui)
MMOJIB/JT B OpraHax, TKaHSIX M KUJIKOCTSIX Teja YeJIOBEKa: MO3T, Ceplle, JIETKUe, TIeUeHb, TTOYKH, MBIIIIIHI,
PUTPOLIUTHI, CBIBOPOTKA KPOBH, TUM(Da, TUKBOP, MOYA, KETYTOYHOE COACPIKAHUE, TIOT.

5. Hamucarp B Buze cxembl Ouonoruueckoe aevictsue naparropmona(I1TI)) Ha ocHoBe ero ¢pyHKIuii:
1 — ctumynupyeT MOOMIIN3ALUIO KaJIBLUS UX KOCTH;
2 — cTuMynupyeT peadcopOILUI0 HOHOB KaJbIMA B AUCTAIBHBIX KaHAJbIaX MOYEK;

3 — akTUBHpYeT 00pa30BaHUE KaJbIUTPUOJIA B MOYKAX, YTO MPUBOAUT K CTUMYISIIMU BcackiBaHus Ca2+ B
KHILEYHUKE;

4 — MOBBINIAECT KOHIIEHTPAIUIO KAIBIHSA B MeXKIeTouHOH sxunkoctu (MKIK), Topmosut cekpenmro TTTT.

6. Hammcarp cxeMy CHHTE3a KaJbIIMTPHONA B BHJE CTPYKTYpHBIX (OpPMYT C YYacTHEM Kak
He(EPMEHTATUBHBIX PEaKIHii, TaK U (PePMEHTATUBHBIX pEaKIUil.

7. CocTaBbTe CXeMy B3aMMOOTHOIICHUH MapaTropMoHa, KaJIbLUTOHUHA U 1,25- auokcuxonekaibiudepona
IIPU PETYISIUN MeTabon3Ma KaubIus U pocdopa B KOCTHOM TKaHH, KAIIIEYHHUKE, TJIa3Mbl KPOBU M MOYE.

8. Hamucarp cxeMmy: NpUYMHBI M TOCJIEACTBUS THIONAPAaTUPOMIU3MA IPU CIEAYIOUIMX CHUTyalusX:
yaaJeHHe WIM TOpakKeHHE TMapallUTOBUIHBIX JKEJe3, YTO NPUBOAUT COOTBETCTBEHHO K aeduuuty
naparropmona (I1TT).

9. YrnyOneHHO W3yYuTh MaTepuall TEMBI.
10. IToAroToBUTHCS K YCTHOMY OIIPOCY, TECTUPOBAHHUIO, PEILIEHUIO CUTYAllMOHHBIX 33]1a4.

Tema 8. buoxumus opranos u tkanei. (OIIK-5)
Jleknus.
Jlekuus-Busyanuzanus.



OcobeHHOCTH OMOXMMHYECKOro cocraBa neyeHH. OCHOBHBIE (YHKIHMH TEYEHH B METa0O0INYECKUX
nporieccax. Ponp neyenu B MeTaboau3Me yIiieBOJOB, JIUIUA0B,0e1K0B. [logaep)kanue moCTOSHHOTO YPOBHS
[JTIOKO3bI B KPOBH 3@ CUET IIMKOTCHA MEUEHH.

Peakuuu o0e3BpekuBaHusl BelIeCTB B medeHH. [IOHATHE «TOKCHYHOCTB». MeTaboiu3M 3HIOTEHHBIX U
YyXEPOJHBIX TOKCHYECKUX BEHIECTB: pPEeaKIMU MUKPOCOMAIbHOTO OKHUCICHHS U PEaKIMH KOHBIOTAIUU C
[JIMIIUHOM, TIIFOKYPOHOBOHM KHCIJIOTOM, CEpHOM KHCIOTOW. Peakimu o0e3BpeXKMBaHUS MPOTYKTOB THUEHUS,
MOCTYMAIOUIUX U3 KUIIeYHHKa. O0e3BpeKUBaHNE HOHOB TSDKEJIBIX METAJIIOB.

Pone meuenn B oOMene rema. OOGesBpexxkuBaHue OwmpyOuHa. «[Ipsmoity u «HempsaMoi» OWUIHpyOHH.
Hapymenne obmena OunupyouHa. OOmue mpeacTaBieHUs O KENTyXe W €€ BapHaHThl (T€MOJIMTHYECKas,
OOTypallMOHHAsi,  MAPCHXMUMATO3HAas;  JKENTyXa  HOBOPOXKACHHBIX).  Haclle/ICTBEHHBIE  JKENTYXH.
JlMarHoCcTHYeCKOe 3HaYCHUE OIpelesieHus] OMIMPyOrHA U JAPYTHX JKEIYHBIX IMUTMEHTOB B KPOBH M MOYE.
broxumuueckne MEXaHW3MBbI Pa3BUTHS TMEUYECHOYHO-KIECTOUHOW HEMOCTATOYHOCTH W TICYCHOUHOW KOMBI.
broxumuueckre MeTobl IMarHOCTHKY HApyIIeHHH (DYHKIIUU TICYCHU.

JIMarHoCcTHYECKOe 3HaUCHHUE ONpeieIeHus] OMpyOrHa M IPYTUX KETYHBIX TUTMEHTOB B KPOBU U MOUYE.
KpoBb — yacTh BHYTpeHHEH cpe/ibl oprann3Ma. [1aBHbIe (QYHKIIMK KPOBU B IETCKOM OpTaHH3ME.

benkoBblii criekTp Tuia3mbl. AbOYMUHBI, HX TPAHCIIOPTHAs (PYHKIMS U BKJIAJ B OHKOTUYECKOE JIABJICHHE
mia3mbl.  [70OynuHBL, uX  xapakrepuctuka. OOmue 3aKOHOMEPHOCTH  JCHCTBHS  KAaCKaJIHBIX
MPOTEOIMTHYECKUX CHCTEM KpPOBHM: HMX B3aMMOCBS3M B OCYIIECTBICHHMH 3alIMTHBIX (yHKUuH. Poib
AQHTUMPOTEWHA TUTa3Mbl. ODHJOTEHHBIE HWHTHOUTOpPHI mporenmHa3 (ambpa — 1- aHTUTPUIICHH,
aHTUIUIa3MUH,aNbpa — 2- MakporioOynuH u 1ap.) benku «octpoii ¢azp»y. benku-nepeHOCYHKH HOHOB
MeTaiuio (TpaHcdeppuH, IepynomiazMuH). DepMeHTHl IMIa3Mbl: «COOCTBEHHBIC» W MOCTYMAIOLINE IPH
MOBPEXJICHUU KJIETOK. /[narnoctuyeckast HIEHHOCTh aHaju3a (PepMEHTOB ILIa3Mbl.

HeGenkoBble opraHndeckrie KOMIIOHEHTHI TUTa3Mbl. BaskHel e a3oTcoaepkaiiie COeIMHeHUs: MOYeBUHA,
KpeaTuHUH. MuHepabHbIe BEIECTBA KPOBU: PACIPEACICHUE MEXKIY IJIa3MOM M KJIETKaMU; HOPMAJIbHbIE
JIAAIa30Hbl KOHIIEHTPALUUKM BaKHEUILINX U3 HUX.

®dopMeHHbIE 37IeMEHTHl KpoBU. OCOOEHHOCTHM pa3BHUTHS, CTPOSHUS W MeTadoiM3Ma 3PUTPOIUTOB.
OO6pazoBanue u 00€3BpEKMBAHUE AKTHBHBIX ()OPM KHCIOPOAAa B IPUTPOLMTAX. TpaHCHIOPT KUCIOpOAa U
muokcuaa yrepoga. OcCOOEGHHOCTHM HACBHIMICHUS TEMOITIOOMHA KHCJIOPOIOM M YrapHbIM Ta30M.
Anemuueckue Turmokcuu. Oco0eHHOCTH MeTa00a13Ma B JICHKOLMTAX.

CaeprhIBaroias cucTeMa KpoBH. JTarmbl 00pa3oBaHus (HUOPUHOBOTO CTycTka. BHYTpeHHMII W BHEUTHUHN
MyTH cBepThIBaHUS. KOMIOHEHTHI, MPUHLHUIIBI 00pa30BaHUS M IMOCJIEI0BaTEIbHOCTh (PYHKIIMOHUPOBAHUS
(epMEeHTHBIX KOMIUIEKCOB MPOKOAryassHTHOTO MyTH. Ponb Butamuua K B cBepThiBanuu KpoBU. OCHOBHBIE
MeXaHU3MbI GUOpHUHOIN3a. AKTUBATOPHI MJIA3MUHOTEHA KaK TPOMOOIUTUYECKHUE CPENICTBA.

OcCHOBHBIE  aQHTHKOAryJasHTBI ~ KpoBu:  aHTHTpoMOMH  III,  MakpormoOynwH,  aHTHUKOHBEPTHH.
AHTHKOATYJSIHTHBIN 1Ty Th. [ emModumn.

Knuanueckoe 3HaueHue MpoOBECHUE aHAIN3a KPOBU Y JIETEH.

Kinaccuueckas nexuus.

I'pynHoe momoko. XWUMHUYECKHUH cocTaB: O€NKH, YIIEBOIBI, JIUMUIbI, MHHEpAIbHbIE COJNHU, BUTAMHUHBI.
Mornoko kak nonuaucnepcHas cucrema. @U3NKo-XUMHUYECKHE CBOMCTBA MOJOKa. IIuTarenbHas HEHHOCTS.
OcoOenHoctu nepeBapuBaHusi U ycBoeHus. Crenupuyeckuii KOMIIOHEHT MOJIOKA: TOPMOHBI, (DepPMEHTHI.
NmMMmyHOTI00YHHBI, JTU301UM, JakTogeppuH, Oudbumym-pakrop, ux 3HadeHue. Momno3uBo. M3MeHeHwne
COCTaBa I'PyJHOTO MOJIOKa B 3aBUCUMOCTH OT CPOKa JIAKTaI[1H.

Baxneiimue 6enxku MuopuOpusuL: MUO3UH, aKTHH, aKTOMHUO3UH, TPOIIOMHUO3WH, TPOIIOHUH. MonekynspHas
cTpykTypa muohubpuiul. buoxuMuyeckre MeXaHW3Mbl MBIIIEYHOTO COKpAIEeHUs U pacciabineHusi. Ponb
IPAaJIMCHTa OJHOBAJEHTHBIX HMOHOB M HWOHOB KAJbLMS B PETYSILUA MBIIIEYHOTO COKpAIICHUS.
Capxkoruiazmaruyeckue OeJKM: MUOTTIOOWH, €ro CTpoeHue M (YHKIMH. DKCTPAKTUBHBIE BEHIECTBA MBIIIII.
Oco0eHHOCTH YHEPreTHUECKOro 0OMEHa B MBIIIIAX; KpeaTuHpocdar.

buoxumuyeckre n3MeHeHus IpU MBIIIEYHBIX JUCTPOGUAX U AeHepBaluu Mbill. Kpeatunypus.
XUMHUYECKHUN COCTAaB HEPBHOW TKaHHW. MUEITMHOBBIE MEMOpaHBI: OCOOCHHOCTH COCTaBa M CTPYKTYPBHI
DOHepreTuyeckrii oOMEH B HEPBHOM TKaHM; 3Ha4Y€HHE a’3pOOHOr0 pacmajga DIMIOKO3bl. buoxummus
BO3HUKHOBEHUS U TPOBEJACHUS HEPBHOTO HUMIIyJbca. MOJEKyaspHbIE MEXaHU3Mbl CHHANTUYECKOM
nepeaayd. MenuaTopbl: aUETUIXOJIWH, KaTeXOJIAMHUHbI, CEPOTOHUH,IaMMa-aMUHOMACIISIHAsT KHUCJIOTa,
[JIyTaMUHOBAs! KUCIIOTA, IJIMLKH, TUCTAMUH.
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Hapymenuss oOMeHa OWOTeHHBIX AaMHMHOB TMIpU TICUXMUYECKHUX 3a0osieBaHusix. llpenniecTBeHHUKH
KaTeXOJJaMUHOB W HMHTMOMTOPHl MOHOAMHWHOOKCHJA3bl B JICYCHUU JCTIPECCHBHBIX  COCTOSHMU.
@U3HONIOrH4eCKH aKTUBHBIE IIENTUBI MO3Ta.

XUMUYECKUA COCTaB coeNMHUTENbHOM TkaHW. Kommaren. Onactud. [muko3zamuHommkansl. HapyuieHus
MeTaldo3Ma COeINHUTENLHON TKaHu. KorareHo3sl.

JlaGopaTopHbie padoThbI.

JlaGopaTtopnasi pabora «Onpenenenne OuInpyOouHa B CHIBOPOTKE KPOBH 110 1MAa30peaKIH B
NpHUCYTCTBHH aKuejgeparopa (Mmeron Uenapamuxa, Knerropna u I'poga)».

Conepxanue 1a00paTopHO pabOTHI:

OmnpeneneHne KOHIIGHTPAUU OOIIET0 W MPSMOro OMIMPYOMHA B CHIBOPOTKE KPOBH IO JTHA30PEAKIMU C
IMAa30CMEChI0 M KO(PEHHOBBIM PEAKTHBOM (DOTOKOJIOPUMETPUYECKHM METOJOM. PacueT KOHIEHTparuu
HETpsIMOTo OMIMpyOrHa.

Odopmnenne 1abopaTopHOi pabOTHI.
3ammra 1a00paTOpHOI pabOTHI.
KonTtponbHbIe BOpOChI
. KakoBa xumudeckas nmpupoaa omnpyonna?
. Kakue npoueccrl mporcxonsiT ¢ OumupyOuHOM B Ie4eHU?
. Ha yem ocHoBaHO nieneHne omnupyOrnHa Ha IPSIMOU M HETIPSMOUN?
. KakoBo HOpmanbsHOE cofeprkanue OmnnpyornHa B CBIBOPOTKE KpOBH?
. IIpn xakux BHIax )KEJNTyX B MOYE€ MOXKET 0OHApYKUThCs Ommnpyoun? [Touemy?
. Ilpu xakux BUIAxX JKENTyX MPOUCXOAUT obeciBeunBanue kana? [louemy?
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. Kak oTi4uTh MEXaHUYECKYIO KENATYXY OT FEMOJIMTUYECKON M0 aHAJIU3y KPOBU?

Jlabopatopnasi padora «KonudecTBeHHOe omnpenejleHne o0mero OejJKka CbIBOPOTKH KpPOBH IO
OMypeToBOil peakuum».

Conepxanue 1a60paTopHOil paboThI

KomnuectBeHHoe ompeneneHue o0mero Oenka CBIBOPOTKM KPOBH 10  OMYpPETOBOM  peaKIuu
(OTOKOTIOPHUMETPHUYECKUM METOIIOM.

Odopmiienne mabopaTopHOl pabOTHI.
3amura 1a0opaTopHON PabOTHI.
KoHTposibHBIE BOTPOCHI
. KakoBbI 0CHOBHBIE ()YHKIIMM KPOBH B KU3HEIEATEIILHOCTH OpraHu3ma?
. Kakue G6enkoBbie hpakiiy BXOIAT B COCTaB I1a3Mbl KpoBU? KakoBbI MX OCHOBHBIE (QYyHKITUN?
. B ueM oTnimune CHIBOPOTKHU OT TIa3MBbI?
. [lepeuncnure OydepHbIE CUCTEMBI KPOBH.
. IlpuBeanTe MpUMeEphl CEKPETOPHBIX U IKCKPETOPHBIX (PEPMEHTOB KPOBH.
. [IpuBenuTe mpuMepsl UHAUKATOPHBIX (PEPMEHTOB KPOBH.
. HazoBute ocHOBHBIE Oenku — (haKTOPBI CBEPTHIBAHUS KPOBH.
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. Uro xapakrepusyeT OenkoBbIid kodhdunreHT? Kakue 3a0601eBaHNsI MOTYT IPUBECTH K €T0 H3MEHEHHUIO?
9. YkaxuTe MPUYUHBI TUTIOIPOTEHHEMUH.
10. YkaxuTe NpUYMHBI TUTIEPITPOTEUHEMHUH.
JlabopaTopHas padora «bHOXUMUS MOJIOKa».
Coneprxanue pabOTHI:
Ompit 1. [Ipo6a YmukoBa.
[Ipo6a YMukoBa MO3BOISET OTIAUUYUTD KEHCKOE MOJIOKO OT KOPOBBETO.
OmnpIt 2. Onpenienenye mI0THOCTH MOJIOKA.
OnbIT 3. MUKPOCKONIMYECKOE UCCIEOBAHUE MOJIOKA.
Odopmnenue 1abopaTopHOi pabOTHI.
3ammra 1a00paTOpHOI pabOTHI.
KonTtponbHbie BOpOChI
1. I'pynHOE MOJIOKO: XUMHYECKUN COCTaB, (PHU3NKO-XUMHUUECKHE CBONCTBA.



2. OCHOBHBIE TUTATEIbHBIE BELIECTBA IPYIHOTO MOJIOKA.
3. buonornyecku akTUBHBIE KOMIIOHEHTHI IPYIHOTO MOJIOKA U UX 3HaYEHHE ISl pa3BUTHA peOeHKa.
Pemienue cuTyaliMOHHBIX 3a7ad.
TectupoBanue (KOHTPOIBHBIN Cpe3).

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. Harucateb B popme CTPYKTYpHBIX (hOpMYIT 00pa30BaHKE KETYHBIX TUTMEHTOB U3 TeMOTIO0NHA B
PETUKYIIOAHAOTETHATBHBIX KJIETKAaX: BEpAOTIOONHA, OUITUBEPANHA U OUIUPYyOHHA.
2. Omnucarp TpH Mpoliecca, KOTOpble y4YacTBYIOT B MeTa0oilu3Me OWIMpYyOMHA M €ro AIMMUHALUU U3
OpraHmsma.
3. Hanucath B BHZIE€ CTPYKTYPHBIX (DOPMYN JETOKCHKAIMIO OMIMpYyOWHA B MEUEHU C 00pa30BaHHEM JBYX
COCTMHECHHI: OMIHPYOMHMOHOTTIOKYPOHH M OMJIMPYOUHIUTITIOKYPOHHA C ydactuem ¢epmenta — YD
(ypumuaaudocdar) — mrokypoHuITpancdepasa.
4. B KakoM COOTHOIIEHHH B KPOBU COJEPKUTCS HEKOHBIOTUPOBAHHBIM («HEMPSAMOi») OUIMPYOMH U
OUIMPYOHHITIIOKYPOHUS (KIIPSIMOI).
5. CocraButh Tabmuiy mo auddepeHInanTbsHON TUATHOCTUKE KENTyX (HaAloueyHas, MEYeHOYHas U
MOANEYCHOYHAsI), HCXOAs M3 COAepX aHHUA OOIIero, HEKOHBIOTMPOBAHHOTO, KOHBIOTHPOBAHHOTO
OunnpyOHHa, IIBETy MOYH U CTYJIA.
6. CocraButh Tabmuuy koHueHTpanuii (MI'%) OCHOBHBIX HEOENKOBBIX OpPraHMYECKHX KOMIIOHEHTOB
(azorcomepkauux U 0€3a30TUCTHIX) MJIA3Mbl KPOBH YEJIOBEKA M YKa3aTh MPHU ATOM HIDKHIOIO U BEPXHIOIO
TPaHUILy COJIEpPKaHUs Ka)KI0Tro MoKa3aTessl.
7. CoctaBuTh Tabauy (akTOpPOB CBEPTHIBAHUS KPOBU C YKa3aHHEM €ro HOMepa, TPUBHAJILHOE Ha3BaHUE,
CoZIep)KaHue B IUIa3Me KPOBU M OCHOBHBIX (DYHKIIUI.
8. Hammcarp B Buae pucyHka (EepMEHTaTUBHYIO CHCTEMY, KOTOpas yd4acTByeT B o0Opa3oBaHuE U
00e3Bpe)KMBaHME AKTUBHBIX (DOpPM KHCIOpPOAa B APUTPOIMTE M JaTh Ha3BaHME BCEX METAOOJIUTOB WU
(bepMeHTOB, (PyHKIIMOHUPYIOUIUX B TaHHOU CHCTEME.
9. CocraButh TabmuIly, KOTOpas MOKAa3bIBAE€T, KAK HEKOTOPbIE TOKCHHBI M JIEKAPCTBEHHBIC MpEraparsl
BIMSIOT Ha aKTUBHOCTh HEPBHOM TKaHU. BemiecTBO: TOKCHMH CKOPIHOHA, TETPAa’dTUIAMMOHUM, TOKCHUH
00Tyn13Ma, HUKOTHUH, TPOCTUTMHH, KOKauH, T€O(UUINH, TUKPOTOKCHH, CTPUXHUH, allaMHUH (TIOJUIETITUA
U3 s]1a TTYesIbl), ONUATHI.

BemecteO Mexaumuau neficTEHs
ToKcHH CKOPIIHOHA H T.0

10. Hantucatp MeXaHu3M JEUCTBUS XOJUHIPTUUECKOTO CHHAIICA.

11. Hanmucats MeXaHU3M JIEHCTBUS aJpEHIPrUUE€CKOTO CHHAIICA.

12. PaccuuTarh, CKOJIIBKO % COCTaBIISET B pacueTe Ha CyXyl Maccy COAep)KaHue JIMMUI0B M OEJIKOB B
MUEJIHHE.

13. Kakoe oTHOIIEHHE UMEET MECTO B 3pEJIOM MHUEIIMHE: X0IecTepHH: (GoChHOTTUIIEPHIBI: TATAKTOIUITUIBI?
14. g -Amunomacnsnas kucnora (AMK) BeimonmHseT B Mo3re BaxHYIO (U3HUOJIOTMUYECKYIO POJIb,
oOpa3yeTcsi B 3TOM OpraHe B pe3ynbTare AeicTus GpepmenTa — L-rmyramar-a-aexkapOoKCHIashl.

B xozme mocnemyrorero Merabonu3mMa g-aMUHOMACISTHAS! KUCIIOTa BCTYIAET B PEAKIUIO epeaMUHUPOBAHUS
C a-KeTOTITyTapaToM, B pe3yabTare 00pa3yeTcsl SHTAPHBIH MOTyalbIeT /I

SIHTapHBIA MONyaNbIETHl OKUCISIETCS 0 CYKIIMHATA, TMOCIEAHUN IMOCTYIMAeT B IUKI TPUKAPOOHOBBIX
KHCJIOT.

Hanummre Boimeyka3aHHbie Tpu (epMEHTATUBHBIC PEAKIIUU B BUJE CTPYKTYPHBIX (hOpMYII.

15. Hanucate B BUIE PUCYHKA COKPATHTENBHYIO CHCTEMY MBIIIEYHOTO BOJIOKHA MPU B3aUMOJACHCTBHH
TPOTIOMHO3MHA, TPOIIOHMHA M AaKTHHA, KOTOpPbIE OAHOBPEMEHHO pAaclojaraloTcs B TOHKOM (uiIaMeHTe
(auTeBUIHOE 0Opa3oBaHKe) MBI, [Ipyu 3TOM TPOTIOMHUO3MH HAXOIUTCS B JKeJI00KE aKTHHOBOH CITUpasH, a
Ha KaXk/ible ceMb rap MOHOMEepoB G-aKTHHA MPUXOAUTCSA MO OHOM MOJIEKYJle TPOIIOMHUO3KHA U TPOTIOHHHA.



16. Hantucatp B BHIe pUCYHKA B3aMMOJEHCTBUS B KOMIUIEKCE aKTUH — TPOIIOMUO3UH — MUO3UH. [lonoxkenue
TPOTIOMHO3MHA B AaKTHBHUPOBAHHOM COCTOSSHUM OOO3HAYUTh CIUIONIHOW JIMHWEH, a B COCTOSIHUHU
pacciabieHusi — MPEephIBUCTONW. B pesynsrare B3auMOICHCTBHS aKTWHA, TPOIMOMHO3MHA W MHO3WHA
«OTKPBIBAETCS» MUO3UWHCBSI3bIBAIOIIN IIEHTP Ha MOBEPXHOCTH akTUHA. CienyeT OTMETUTh, YTO B TO BpeMs
Kak 4ucThbii Muo3uH siBnsierca K+-AT®da3oii, a koMIUIeKC akTUH-MUO3UH-Mg2+ - ATda30l, cBoiicTBa
MOJIHOTO aKTUH-TPOIIOMUO3UH — TPOMOHMH — MHO3MHOBOTO KOMIUIEKCA XapaKTepu3yloT ero kak Ca2+,
Mg2+ - AT®a3zy.

17. Hanummre cpaBHUTENBHYIO TaONHITY: CPEIHUN COCTAB KEHCKOTO M KOPOBBHETO MOJIOKA TIO CIEAYIOLUM
MOKa3aTelsM: BOJIa, TBEPbIA OCTATOK, OCIIKY, TUTTU/IBI, YITIEBOABI 1 MHHEPAIbHbBIE BEIIECTBA, %o.

18. Hanmummure Tabnuiy no pacrpeneiacHuo MuHepanbHbix BemecTB (Ca, Mg, P, Na, K, Cl) B xeHckoM 1
KOPOBBEM MOJIOKE, Yo.

19. M3BecTHO, YTO KOJMYECTBO >KUPHBIX KHUCIOT B JKEHCKOM M KOPOBBEM MOJIOKE OJUHAKOBO, 3a
UCKJIIOYEHHUEM TOTO, UTO JKUP KEHCKOTO MOJIOKA HE COAECPKUT KMPHBIX KMCIOT C KOPOTKOH LIETIBIO (KOpoue
J€KaHOBOM), OTIIMYAsICh 3TUM OT JKHpa KOPOBbEro Mojioka. Hamummre copepkaHue CaenyrommX KUPHBIX
KHCJIOT B )KCHCKOM MOJIOKE: OJICMHOBAs1, NaJIbMUTHHOBAst, MUPUCTUHOBAs, CTEAPUHOBAs U JIAypUHOBASI.

20. Hanmmure cxemy: B3aMMOCBSI3b OOMEHa OEJKOB, HPOB W YIVIEBOJIOB B JIAKTUPYIOILEH MOJIOYHOMN
Kelese.

21. Yrny6aeHHO U3yUnTh MaTeprall TeMBbI.
22. IloaroTOBUTHCS K YCTHOMY OIPOCY, TECTUPOBAHUIO, PEIICHUIO CUTYAIIMOHHBIX 3a/1a4.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

3 cemectp
*  TEKyIIUH KOHTPOJIbL — 64 Gamia
*  KOHTPOIIbHBIE Cpe3bl — 4 cpe3a 1o 9 6aIoB Kax bl
* mpeMHalibHBIC OaIUThl — 5 0aJIoB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

Ne |HaszBanme tembl | Dopmbl Max. MeTonrka NpoBeAECHNS 3aHATUS U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. buoxnmus Pemenne 8 Ha pemenue cutyanmonHoit 3agaun orsogutcs 10 MUHYT.
0eNKOB 1 CUTyaluo CutryallmoHHblE  3ajadyd  BbIJalOTCA  3apaHee. Ha  3aHsATumM
(epMeHTOB. HHBIX MpernosaBaTenb 3afaeT CTYAEHTY | 3amady W3 BBIJAHHOTO 3apaHee
3aja4y nepeyns. Pemenne 3agaun cBoauTes K:

- OAPOOHOMY OTBETYy Ha MpPOOJIEMHBIE BOIPOCHI, KOTOPBIX MOXET
OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,

- K M3JIOKEHUIO MaTepuaa 10 ONpeneIeHHON TEMaTHKe.

8 0aIoB — CTYIEHT peln 3a1ady 0e3 OInOOK 1 HEI0YETOB,

5 0aIoB — CTYAEHT PELII 33/1a4y ¢ HeJOYeTaMH WM OLTHOKaMH;

0 GaytoB — 3a1a4a pelieHa HeNPaBWIBHO WM K €€ PELICHUIO CTYICHT
HE TPUCTYIINII.

3ammuTa 8 [IpeamonaraeTcs BEIONHEHUE ABYX JabopaTopHBIX padoT no 4 Gama
naboparop Kaxzasi.
HOMU 3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHIMOJHEHHE C
pabots 00s13aTeNbHBIM COOJIONCHUEM MPAaBHJI TEXHUKU 0€30acHOCTH.

Banner 3a 3amumTy oxmHOW J1abopaTopHOW pPabOTBl CyMMHUPYIOTCS
CIeIYIOIIUM 00pa3zoM:

2 Oama — 3a BBINOJHEHHE J1a0OPaTOpPHOI paboThl ¢ COOMIOICHHUEM
MPaBUJ TEXHUKHU 0€30MacCHOCTH;

2 Oamma — 3a mpaBwibHOe o¢opmieHHE B pabouedl TeTpagu
HaOMIONEHUH U BBIBOJIOB.
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TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

B tect Bxomut 10 Bonpocos.

9 6anmnoB — CTyIEHT MPaBUIBHO OTBe4aeT Ha 10 BOMpocoB B TecTe
8 0aJIoB — CTYIEHT NMPaBUIIBHO OTBEYAET HA 9 BOIIPOCOB B TECTE
7 6aIoB — CTYEHT MPAaBUIBHO OTBEYAET HA 8 BOIIPOCOB B TECTE
6 0ayIoB — CTYIEHT MPAaBUIBHO OTBEYAET Ha 7 BOIIPOCOB B TECTE
5 0aIoB — CTYIEHT MPAaBUIBHO OTBEYAET HA O BOIIPOCOB B TECTE
4 Gaya — CTYJEHT IPaBUIILHO OTBEUYAET HAa 5 BOIPOCOB B TECTE

3 Gaia — CTyACHT MpaBHIBLHO OTBeYaeT Ha 4 BOMpoca B TecTe

2 Gajta — CTYJEHT IPaBUJILHO OTBEYAET Ha 3 BOIpOCa B TECTE.

1 Gann - cTyIeHT NpaBUIIBHO OTBEYAET Ha 2 BOMpPOCaA B TECTE.

0 0amyoB — CTyAEHT HPAaBWJILHO OTBEYaeT | BOMpPOC B TECTE WM HE
Ta€T HU OHOTO NMPABUIIBHOTO OTBETA.

Bbuoxumuns
BUTAMHUHOB U
TOPMOHOB.

Pemenne
CUTYallo
HHBIX
3a1a4

Ha pemennie cutyarnmonnoit 3agauu otBogutcst 10 MUHYT.
CuryalimoHHbIE  3aJa4yd  BBIJAIOTCS  3apaHee. Ha  3amsTuum
MpenojaBaTeNb 3aJaeT CTyAeHTY | 3agauy W3 BBIIAHHOTO 3apaHee
nepeuns. Pemenue 3agaun cBOAUTCS K:

- MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPHIX MOXKET
OBITB 3aJaHO HECKOJIBKO IS CAMOCTOSITEILHOIO OCMBICIEHHUS,

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

8 0aIIOB — CTYNEHT penIu 3aady 0e3 OIMO0K U HEJI0YCTOB,

5 0aJJIOB — CTYACHT PEIIWII 33]1ady C HEIOUETaMH HITU OIIHOKaMU;

0 6amtoB —3a/aua pelreHa HEMPABWIILHO WK K € PEIICHUI0 CTYACHT
HE MPUCTYIUIL.

3amuTa
naboparop
HOI
pabots

[IpeamonaraeTcs BEIONHEHNE ABYX JabopaTtopHBIX padoT no 4 Gana
Kaxzasi.

3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
00s13aTeNbHBIM COOJIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.

Banner 3a 3ammTy oxmHOW J1abopaTOpHOW pPadOTBl CyMMHUPYIOTCS
CIIeIYIOIIUM 00pa3zoM:

2 Oama — 3a BBINOJHEHHE J1a0OPaTOpPHOI paboTHI ¢ COOMIOACHHUEM
MPaBUJ TEXHUKHU 0€30MacCHOCTH;

2 Oamma — 3a mpaBuibHOe o¢opMmieHHE B paboued TeTpagu
HaOMIONEHUH U BBIBOJIOB.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

B tect Bxomut 10 Bonpocos.

9 6anmnoB — CTyIEHT MPaBUIBHO OTBe4aeT Ha 10 BOMpocoB B TecTe
8 0aJIoB — CTYIEHT MPaBUIIBHO OTBEYAET HA 9 BOIIPOCOB B TECTE
7 6aIoB — CTYEHT MPAaBUIBHO OTBEYAET HA 8 BOIIPOCOB B TECTE
6 0ayIoB — CTYIEHT MPAaBUIBHO OTBEYAET Ha 7 BOIIPOCOB B TECTE
5 0aIoB — CTyIEHT MPAaBUIBHO OTBEYAET HA O BOIIPOCOB B TECTE
4 Gaya — CTYJEHT IPaBUIILHO OTBEUYAET HAa 5 BOIPOCOB B TECTE

3 Gaia — CTyACHT MpaBUILHO OTBeYaeT Ha 4 BOMpoca B TeCcTe

2 Gajta — CTYJEHT PaBUJILHO OTBEYAET Ha 3 BOIpOCa B TECTE.

1 Gann - cTyIeHT MpaBUIIBHO OTBEYACT Ha 2 BOMPOCaA B TECTE.

0 0amoB — CTyAEHT HPAaBWJIBHO OTBEYaeT | BONPOC B TECTE WM HE
Ta€T HU OHOTO NMPABUIIBHOTO OTBETA.

OOmuit myTh
Karaboimn3ma.

Pemenne
CUTYallo
HHBIX
3a1a4

Ha pemennie cutyarnmonnoit 3agauu orBogutcst 10 MUHYT.
CuryallmoHHbIE  3aJa4yd  BBIJAIOTCS  3apaHee. Ha  3ausaTuum
MpenojaBaTeNb 3aJaeT CTyAeHTY | 3agauy W3 BBIIAHHOTO 3apaHee
nepeuns. Pemenue 3agaun cBOAUTCS K:

- MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPBIX MOXKET
OBITB 3aaHO HECKOJIBKO IS CAMOCTOSITEILHOIO OCMBICIEHHUS,

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

8 0aIIOB — CTYNEHT penIu 3aady 0e3 OIMO0K U HEJI0YCTOB,

5 0aJJIOB — CTYACHT PEIIWII 33]1ady C HEIOUETaMH HITU OIIHOKaMU;

0 6amroB —3a/aua pelreHa HEMPABIWIILHO WK K € PEIICHUI0 CTYACHT
HE MPUCTYIUIL.
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3amuTa
naboparop
HOI
pabots

[IpeamonaraeTcs BEIONHEHNE ABYX JabopaTtopHBIX padoT no 4 Gana
Kaxzasi.

3ammre nabopaTopHOW pabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
00s13aTeNbHBIM COOIONCHUEM MPAaBHJI TEXHUKU 0€30acHOCTH.

Banner 3a 3amumTy oxmHOW J1aboOpaTOpHOW pPabOTBl CyMMHUPYIOTCS
CIIeIYIOIIUM 00pa3zoM:

2 Oama — 3a BBINOJHEHHE J1a0OPaTOpPHOI paboTHI ¢ COOMIOICHHUEM
MPaBUJ TEXHUKHU 0€30MacCHOCTH;

2 Oamma — 3a mpaBuibHOe o¢opmieHHE B paboued TeTpagu
HaOMIOAEHUH U BBIBOJIOB.

TecTupon

aHue(KOH

TPOJIBLHBI
i cpe3)

B tect Bxoaut 10 Bonpocos.

9 6amnoB — cTynEHT MPaBUIBHO OTBe4aeT Ha 10 BOmpocoB B TecTe
8 0aJIoB — CTYIEHT MPaBUIIBHO OTBEYAET HA 9 BOIIPOCOB B TECTE
7 6aIoB — CTYIEHT MPAaBUIBHO OTBEYAET HA 8 BOIIPOCOB B TECTE
6 0ayIoB — CTYIEHT MPAaBUIBHO OTBEYAET Ha 7 BOIIPOCOB B TECTE
5 0aIoB — CTyIEHT MPAaBUIBHO OTBEYAET HA O BOIIPOCOB B TECTE
4 Gayta — CTYJEHT IPaBUIILHO OTBEUYAET HAa 5 BOIPOCOB B TECTE

3 Oania — CTyAEHT MpaBUIBLHO OTBeYaeT Ha 4 BOMpoca B TeCTe

2 Gayia — CTYJEHT IPaBUJILHO OTBEYAET Ha 3 BOIpOCa B TECTe.

1 Gann - cTyIeHT MpaBUIIBHO OTBEYACT Ha 2 BOMPOCaA B TECTE.

0 0amyoB — CTYyAEHT HPAaBWJILHO OTBEYaeT | BONPOC B TECTE WM HE
Ta€T HU OHOTO NMPABUIIBHOTO OTBETA.

O0MeH 1

(hyHKIIH
YIJIEBOAOB.

Pemenne
CUTYaLlo
HHBIX
3a1a4

Ha pemennie cutyanmmonnoit 3agauu otBogutcst 10 MUHYT.
CuryalimoHHbIE  3aJa4yd  BBIJAIOTCS  3apaHee. Ha  3ausTuu
MpenojaBaTeNb 3aJaeT CTyAeHTY | 3agauyy W3 BBIIAHHOIO 3apaHee
nepeuns. Pemenue 3agaun cBOAUTCS K:

- MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPHIX MOXKET
OBITB 3aJaHO HECKOJIBKO IS CAMOCTOSITEILHOIO OCMBICIEHHUS,

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

8 0aIIOB — CTYNECHT PenIu 3aa4y 0e3 OIMO0K U HEJI0YCTOB,

5 0aJJIOB — CTYACHT PEIIWII 33]1ady C HEIOUETaMH HITU OIIHOKaMU;

0 6amroB —3a/aua pelreHa HEMPABIWIILHO WK K € PEIICHUI0 CTYACHT
HE MPUCTYIUIL.

3amuTa
naboparop
HOI
pabots

[IpeamonaraeTcs BEIONHEHUE ABYX JabopaTtopHBIX padoT no 4 Gamna
Kaxzasi.

3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
00s13aTeNbHBIM COOJIONCHUEM MPAaBHJI TEXHUKU 0€30IacHOCTH.

Banner 3a 3amumTy oxmHOW J1abopaTopHOW pPadOTBl CyMMHUPYIOTCS
CIIeIYIOIIUM 00pa3zoM:

2 Oama — 3a BBINOJHEHHE J1a0OPaTOpHOI paboTHI ¢ COOIMIOACHHUEM
MPaBUJ TEXHUKHU 0€30MacCHOCTH;

2 Oamma — 3a mpaBuibHOe o¢opmieHHE B pabouedl TeTpagu
HaOMIOAEHUH U BBIBOJIOB.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

B tect Bxomut 10 Bonpocos.

9 6amnoB — CTyIEHT MPaBUIBHO OTBe4aeT Ha 10 BOmpocoB B TecTe
8 0aJIoB — CTYIEHT MPaBUIIBHO OTBEYAET Ha 9 BOIIPOCOB B TECTE
7 6aIoB — CTYEHT MPAaBUIBHO OTBEYAET HA 8 BOIIPOCOB B TECTE
6 0ayIoB — CTYIEHT MPAaBUIBHO OTBEYAET Ha 7 BOIIPOCOB B TECTE
5 0aIoB — CTYIEHT MPAaBUIBHO OTBEYAET HA O BOIIPOCOB B TECTE
4 Gaya — CTYJEHT IPaBUIILHO OTBEYAET HAa 5 BOIPOCOB B TECTE

3 Gania — CTyACHT MpaBUILHO OTBeYaeT Ha 4 BOMpoca B TeCcTe

2 Gajta — CTYJCHT IPaBUIILHO OTBEYAET Ha 3 BOIpOCa B TECTE.

1 Gamn - cTyIeHT MpaBUIIBHO OTBEYACT Ha 2 BOMpPOCaA B TECTE.

0 0amoB — CTyAEHT HPAaBWJILHO OTBEYaeT | BONPOC B TECTE WM HE
AT HU OHOTO NMPaBUIIBHOTO OTBETA.

[IpemuansHbie OaIbl

JlononHuTEeNbHBIE — MpeMHaibHble  Oajulbl  HAYUCISAIOTCS 3@
MOCTOSHHYI0O ~ aKTMBHOCTb BO BpEeMsl YCTHOTO OIpoca Ha
MPaKTUYECKUX 3aHATUSAX, YYacTHEe B HaydyHOH padoTe, Halndne
myOIuKanui.
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| 6. | Hroro 3a cemectp 100
4 cemectp
*  TeKyIIUH KOHTPOJb — 48 6ayioB
* KOHTPOIBHBIEC Cpe3bl — 4 cpe3a: 5 6amos, 5 6amios, 6 6anoB, 6 0amIOB
* mpemuasbHble Oaibl — 10 6amios
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB
Pacripenenenne 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertoauka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpois | Oamios
/ cpe3sl
1. O6men Pemenne 6 Ha pemenne cutyarnmonnoit 3amaqan oTBoguTcs 10 MUHYT.
JIUTTH]IOB. CUTYaIo CuTyalnlmoHHBIE  3aJa4d  BBUIAIOTCS  3apaHee. Ha  3aHsTuun
HTHBIX mpernojaBaTelib 3alaeT CTyJAeHTY | 3ajady W3 BBIIAHHOTO 3apaHee
3a1a4 nepedns. Penienue 3a1a4u CBOAUTCS K:
- ToAPOOHOMY OTBETYy Ha MPOOJIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
OBITH 33J]aHO HECKOJIBKO JIJISi CAMOCTOSITEIBHOTO OCMBICTICHUS,
- K U3JIOKEHHIO MaTepuara o Onpe/eIeHHON TeMaTuKe.
6 0ayUTOB — CTYIIEHT pemn 3a1ady 0e3 oIMmMO0K 1 HeJOYETOB,
4 6amna — CTYICHT PEIIrI 33/1a9y C HeIOUeTaMH HITH OIMTHOKaAMHU;
0 6ayIoB — 3aa4ya pelleHa HeNMPaBWIBHO WIH K €€ PEIICHUIO CTYIACHT
HE MPUCTYITUIL
3ammra 6 [Ipeamnonaraercs BHIMOTHEHUE ABYX JIAOOpAaTOPHEIX padoT 1o 3 6amia
maboparop Kakmas. 3ammuTe  jJaboparopHOd  pabOTBHl  MPEIIIECTBYET — €¢
HOWU BBHITMIOJTHEHHE C OO0S3aTENIbHBIM COONIOCHUEM TMPaBUI  TEXHHKH
paboThI 0E30MacCHOCTH.
bamnmer 3a 3amuTy omHOW JaboparopHOW pPabOThl CYMMHUPYIOTCS
clemyonuM oopa3om:
1 Gamr — 3a BBITOJIHCHHE JTaOOPATOPHON pPabOTHI C COOMIOACHHEM
MPaBUJI TEXHUKU O€30MaCHOCTH;
- 2 Oamia — 3a mpaBWiIbHOE odopmieHHEe B pabouell TeTpanu
HaOIONEHUI U BEIBOJIOB.
TecTupon 5 B tecr Bxomut 10 Bompocos.
aHue(KoH Crynent nomyvaet 1 6amn 3a Kaxk/pie 2 MPaBMIIbHBIX OTBETA.
TPOJbHBI 0 GayTOB — CTY/IEHT MPAaBMWIIHPHO OTBEYAET Ha 1 BOIIPOC B TECTE WIIHM HE
i cpe3) AT HU OHOTO NPABUIIBHOTO OTBETA.
2. |0O06meH 6enkoB u | Perienwne 6 Ha pemenne cutyarnmonnoit 3amaqaun oTBoguTcs 10 MUHYT.
AMHUHOKHCIIOT. | CHUTYyaIluo CuTyallMoHHBIE  3aJa4d  BBUIAIOTCS  3apaHee. Ha  3aHsTuun
Marpuunsie HHBIX mpernojiaBarTellb 3aaeT CTyJACHTY | 3aja4y W3 BBIIAHHOTO 3apaHee
CUHTE3BbI. 3a1a4 nepedns. Penienue 3a1a4u CBOIUTCS K:

- ToAPOOHOMY OTBETYy Ha MpPOOJIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
OBITH 33J]aHO HECKOJIBKO JIJISI CAMOCTOSITEIIBHOTO OCMBICTICHUS,

- K U3JIOKEHHIO MaTepuara o Onpe/eIeHHON TeMaTuKe.

6 0ayUTOB — CTYIEHT pemni 3a1ady 0e3 oImmO0K 1 HeJOYETOB,

4 6amna — CTYICHT PEIIFI 33/1a9y C HeIOUeTaMH HITH OITHOKAMHU;

0 GammoB —3amava pelreHa HeIPaBIIIBHO WK K €€ PEIICHUIO CTYACHT
HE MPUCTYITUIL.
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3ammra [IpeamonaraeTcs BEIIONHEHUE ABYX JabopaTtopHBIX padoT mo 3 Gama
naboparop Kaxngas. 3amuTre JaboparopHOH pabOTBHl  TpEAlIecTBYET ee
HOMU BBHIMIOJIHEHHE C OO0s3aTeIbHBIM COONIOACHWEM MpPaBUI  TEXHHUKH
paboTsI 0€30IaCHOCTH.
Banner 3a 3amumTy oxmHOW J1aboOpaTOpHOW pPabOTBl CyMMHUPYIOTCS
CIIEAYIOIIUM 00pa3oM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU paboOTHI ¢ coOmoaeHUueM
MPaBUJ TEXHUKHU 0€30MacCHOCTH;
- 2 Oamma — 3a mpaBwibHOE odopmiieHHE B pabodedl TeTpaau
HaOMIOAEHUH U BBIBOJIOB.
TecTupon B tect Bxoaut 10 Bonpocos.
anne(KoH Crynent nomydaet 1 6a 3a Kaxple 2 IpaBUIBHBIX OTBETA.
TPOJIbHBI 0 GasmIoB — CTYACHT NPaBUJILHO OTBEYACT HA | BOMIPOC B TECTE WK HE
i cpe3) naéT HU OJHOTO MPaBUIIBHOTO OTBETA.
Perynsauus Pemenne Ha pemenue cutyanmonHoit 3anaun orsogutcs 10 MUHYT.
oOMeHa CUTyaluo CuTyaunoHHBIE  3aJayd  BBLAAIOTCS  3apaHee. Ha  3aHsTuUH
BEILIECTB. HHBIX npernofaBaTeNb 3aJaeT CTyAeHTY | 3afgady M3 BBIIAHHOTO 3apaHee
Perymsiuus 3a1a4 nepeyns. Pemenne 3agaun cBoauTes K:
MUHEPAILHOTO - OAPOOHOMY OTBETYy Ha MpPOOJIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
u OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,
BOJIHO-COJIEBOTO - K M3JIOKEHUIO MaTepHaa 1o ONpeneIeHHON TEMaTHKe.
oOMeHa. 6 0aJIoB — CTYAEHT eI 331a4y 0e3 OIMIMOOK U HEOUETOB,
4 Gaya — CTYOCHT pelIniI 3aady ¢ HeloYeTaMH MM OIIHOKaMu;
0 OanyoB —3ajava pelieHa HEMPAaBUILHO WIH K €€ PELICHUIO CTYACHT
HE MPHUCTYIIUIL
3amura [IpeamonaraeTcs BEIIONHEHNE ABYX JabopaTopHBIX padoT no 3 Gama
naboparop Kaxngas. 3amuTre JaboparopHOH paboOTBl  TpEAlIecTBYeT e
HOMU BBHIMIOJTHEHHE C OO0s3aTeNIbHBIM COONIOACHWEM MpPaBUI  TEXHHUKH
paboThI 0€30IaCHOCTH.
Banner 3a 3amumTy oxmHOW J1abopaTopHOW pPadOTBl CyMMHUPYIOTCS
CIIEAYIOIIUM 00pa3oM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MPaBUJ TEXHUKHU 0€30MacCHOCTH;
- 2 Oamma — 3a mpaBwiIbHOE odopmiieHHE B pabodedl TeTpaau
HaOMIONEHUH U BBIBOJIOB.
TecTupon B tect Bxomut 10 Bonpocos.
anne(KoH 6 0ayIoB — CTYIEHT MPaBUIBHO OTBe4aeT Ha 10 BOMpocoB B TecTe
TPOJIbHBI 5 06aIoB — CTyAEHT MIPAaBUIBHO OTBEYAET Ha 8-9 BOIIPOCOB B TECTE
i cpe3) 4 Gaya — CTYJEHT IPaBUIILHO OTBEYAET Ha 7 BOIPOCOB B TECTE
3 Gana — CTyACHT MpaBHJIBHO OTBEYAET Ha 5-6 BOPOCOB B TECTE
2 GaJta — CTYJCHT PaBUJILHO OTBEYaeT Ha 4 Bompoca B TeCTe
1 Gamn — cTyaeHT NpaBWIIBHO OTBEYAET Ha 2-3 BOIpoca B TECTE.
0 GasmIoB — CTYACHT NPaBUJILHO OTBEYACT HA | BOMPOC B TECTE MK HE
naéT HA OJHOTO MPaBUIIBHOTO OTBETA
buoxnmus Pemenne Ha pemenue cutyanuonHoit 3anaun orsogutcs 10 MUHYT.
OpTaHoB U CUTYyalLuo CuTyaunoHHBIE  3aJayd  BBLAAIOTCS  3apaHee. Ha  3aHsTuUmn
TKaHEH. HHBIX npernofaBaTeNb 3a1aeT CTyAeHTY | 3afady M3 BBIIAHHOTO 3apaHee
3a1a4 nepeyns. Pemenne 3agaun cBoauTes K:

- OAPOOHOMY OTBETYy Ha MpPOOJIEMHBIE BOIPOCHI, KOTOPBIX MOXET
OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,

- K M3JIOKEHUIO MaTepHasa 1o ONpeneIeHHON TEMaTHKe.

6 0ayIoB — CTYACHT eI 331a4y 0e3 OIMMOOK U HEAOUETOB,

4 Gaya — CTYOCHT pelIni 3aady ¢ HeloYeTaMH MM OIIHOKaMu;

0 OanyoB —3ajava pelieHa HEMPAaBUILHO WIH K €€ PELICHUIO CTYACHT
HE TPUCTYIINII.
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3ammra 6 [IpeamonaraeTcs BEIIONHEHUE ABYX JabopaTtopHBIX padoT mo 3 Gama
naboparop Kaxngas. 3amuTre JaboparopHOH pabOTBHl  TpEAlIecTBYET ee
HOU BBHIMIOJIHEHHE C OO0s3aTeIbHBIM COONIOACHWEM MpPaBUI  TEXHHUKH
paboTsI 0€30IaCHOCTH.
Banner 3a 3amumTy oxmHOW J1aboOpaTOpHOW pPabOTBl CyMMHUPYIOTCS
CIIeIYIOIIUM 00pa3zoM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU paboOTHI ¢ coOmoaeHUueM
MPaBUJ TEXHUKHU 0€30MacCHOCTH;
- 2 Oamma — 3a mpaBwibHOE odopmiieHHE B pabodedl TeTpaau
HaOMIOAEHUH U BBIBOJIOB.
TecTupon 6 B tect Bxoaut 10 Bonpocos.
anne(KoH 6 0ayIoB — CTYIEHT MPaBUIBHO OTBe4aeT Ha 10 BOmpocoB B TecTe
TPOJIbHBI 5 0aIoB — CTyAEHT MPAaBUIBHO OTBEYAET Ha 8-9 BOIIPOCOB B TECTE
i cpe3) 4 Gaya — CTYJEHT IPaBUIILHO OTBEYAET Ha 7 BOIPOCOB B TECTE
3 Gana — CTyACHT MpaBHIBHO OTBEYAET Ha 5-6 BOMPOCOB B TECTE
2 Gajta — CTYJEHT PaBUJILHO OTBEYAeT Ha 4 Bompoca B TeCTe
1 Gamn — cTyaeHT NpaBWIIBHO OTBEYAET Ha 2-3 BOIpoca B TECTE.
0 6asmIoB — CTYACHT NPaBUIILHO OTBEYAET HA | BOMPOC B TECTE WK HE
naéT HA OJHOTO MPaBUIIBHOTO OTBETA
[IpemuansHbie OaIBl 10 JlononHUTENbHBIE TPEMUATbHBIEC 0aJUTbl HAYUCIISIFOTCS:

— 33 IIOCTOSHHYIO AaKTMBHOCTb BO BpeMs YCTHOTO OIIpoca Ha
MPaKTUYECKUX 3aHATUAX — 5 0aJUIOB;

— 3a y4acTHe C IOKJIaJ0oM B MeXIyHapoAHON HAyYHO-IIPAKTHUYECKOU
KoH(pepeHH «JlepKaBUHCKHE 4YTeHHs» — 3 Oaiia, eciu JOKJIaj
3aHsUT IPU30BOE MECTO — 5 OaIJIOB;

3a HAJIM4Me HAayYHbIX MyOIuKauii — 5 0ansos.




31

OTBeT Ha PK3aMCHE

30

15-20 ©annmoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

21-25 06anynoB — CTYyAEHT PAacKpbLl OCHOBHBIE BOMPOCH M 3aJaHus
OuseTa Ha OLIEHKY «XOPOLIOY,

26-30 6amnoB — CTYAEHT PAacKpbLl OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

DK3aMEHAMOHHBIA OWJIET BKIIOYAaeT 3 BOMpoca: 2 TEOPETHUYECKUX
BOIPOCAa WU OAHY CHUTyalMOHHYyIO 3ajgauy. Kaxnaelii M3 BOmpocos
ouenuBaercs B 10 6amnos.

10 OalIOB — WUCUEPNBIBAIONIMI OTBET Ha BOIPOC, CBOOOJHOE
BJIaJICHHE TEPMUHOJOTHEH, TIyOOKOe MOHWMaHWE OWOXMMHYECKHX
MEXaHU3MOB, CIOCOOHOCTP K JIOTHYECKOMY MBIIUICHHIO |
CaMOCTOSITENTbHBIM ~ YMO3AKJIIOYEHHUAM, 3HaHUE JIONOIHUTEIbHOU
JUTEPATYPBHI;

9 ©OamnoB — mMONMHBIA OTBET Ha BOMpOC, CBOOOAHOE BIalcHHE
TEPMHUHOJIOTHEH, TITyOOKOEe MOHUMaHHEe OMOXUMHYECKIX MEXaHU3MOB,
CIOCOOHOCTh K JIOTHYECKOMY MBIIUICHHIO M CaMOCTOSTEIbHBIM
YMO3aKJIIOYEHHUAM, 3HAaHUE TOTIOTHUTENBHOMN JINTEPATYPHI;

8 OamnoB — MONHBIA OTBET Ha BOIPOC, CBOOOAHOE BIAJCHUE
TEPMHUHOJIOTHEH, TITyOOKOEe MOHNMaHHEe OMOXUMHYECKIX MEXaHU3MOB,
CHOCOOHOCTBH K JIOTHYECKOMY MBIIIJICHHUIO;

7 0amioB — HEJOCTAaTOYHO MOJHBIA OTBET Ha BOIMPOC, XOpOILIee
BJIa/ICHUE TEPMHHOJIOTHEH, MOHMMaHue OMOXMMHYECKIX
MEXaHU3MOB, CIOCOOHOCTD K JIOTHYE€CKOMY MBILIICHHIO;

6 0amIoB — HENOCTAaTOYHO MOJHBIM OTBET Ha BOIMPOC, XOpOLIee

BJIaACHUC TepMI/IHOJIOFI/Iefl, HECOOCTAaTO4YHOC IIOHMMAaHHEC
OHMOXHUMHUYECKUX MECXaHHU3MOB;,

5 0OanIoB — HEMOJIHEIA OTBET HAa BOIPOC, YAOBJICTBOPUTCIIBHOC
BJIaACHUC TepMI/IHOJIOFI/Iefl, HCOOCTAaTO4YHOC IIOHMMAaHHEC

OMOXMMHUYECKUX MEXaHU3MOB;

4 Gamma — OTBET Ha BOINPOC YACTUYHBIA WM COACPIKHUT OIIUOKH,
YAOBIETBOPUTEIHLHOE BIaICHUE TCPMUHOJIOTHEH;

3 Oayta — OTBET HEIIOJIHEIN, YaCcTh MaTepralia U3J0KeHa HEBEPHO;

2 Oamma — TrpyOble oOmUOKH, NpeAcTaBieHa (parmeHTapHas
nHOpMAIHS IO BOTIPOCY;

1 Gay — mOTBITKA OTBETA Ha BOTIPOC;

0 GayIoB — OTKa3 OT OTBETA.

Pemenue cutyannonHo 3agayu:

10 6amIoB - COCTaBICH MPABWILHBIA AJITOPUTM PELICHUS 3a]laud, B
JIOTUYECKOM PaCCYKIICHUU HET OIIUOOK, €CTh OOBSCHEHHUE PEICHUS,
MOJTyYeH BEPHBIA OTBET, 3a/lauya peIIeHa PalMOHAIBLHBIM CIIOCOO0OM;
CTYIIEHT IEMOHCTPUPYET OTIIMYHOE 3HAHUE MaTepHaa;

9 0a/mIoB - OTBET Ha BOMPOCHI 33/1a4M JIaH MPABUIBHO; OOBSCHCHHE
xoma e€ pelleHus MOAPOOHOE, MOCIENAOBaTeIbHOE, T'PaMOTHOE, C
TEOPETUICCKUMHI 000CHOBAHUSIMH,

8 0ayuIoB - OTBET HA BOMPOCHI 33aJauul JaH MPaBWILHO, OOBSICHEHUE
XoJ1a e€ pelIeHus] HeTOCTaTOYHO MOJPOOHOE;

7 0a/IoB - OTBET Ha BOIPOCHI 33Jlaudl JIaH MPaBUIBHO, 0OBICHEHUE
xoma e€ pemeHus TMoxpoOHOe, HO HEMOCTaTOYHO JIOTUYHOE, C
SIMHUYHBIMU OIIMOKAMH B JETANISIX, HCKOTOPBIMH 3aTPyAHCHUSIMU B
TEOPETUIECCKOM 000CHOBAHHU;

6 OawioB - OTBETHI HAa BOMPOCHl 3aJaydl JIaHbl IPABUIBHO;
0OBSICHCHHE XOJla €€ PEIICHUsI HEAOCTATOYHO TOJTHOE, C OIINOKaMH,
CJTa0BIM TEOPETHUECKUM 000CHOBAHUEM;

5 OawioB - OTBETHI Ha BOMPOCHl 3aJaydl JIaHbl IPABHIBHO;
OOBSICHCHHE XOJa €€ peHICHWs YacTHYHOe, CO  ClIal0biM
TEOPETUICCKUM 000CHOBAHHEM;

4 Gaina - OTBETHI Ha BOMPOCHI 3a/1a4H JIaHBI IPABHIILHO; OOBSICHEHUE
XO0Jla €€ PEIICHUs C OIMMOKaMu, O0e3 TEOpEeTHISCKOr0 000CHOBAHUS;

3 Oaina - 3aaHue TMOHSTO TMPABWIBHO, JIaH MPABWIBHEIA OTBET, HO
HET O0BSCHEHUS X0/ PEIICHUS;

2 Oamma - OTBETHl Ha BOMPOCH 33Jaudl JaHbl HEMPaBUILHO;
ﬂﬁ’k‘}l(‘,“ﬂ“”ﬁ YOITa P29 Nertiréeyduag TTAYHO TACTAUHO A




7. |aauBHIyanbHBIE 3aJaHMS, 10 Habop mononHuTensHBIX 0aIOB pa3pelieH CTyACHTY,
C TIOMOIIBIO0 KOTOPBIX PacKpBIBILIEMY Ha 3K3aMEHE OCHOBHBIEC BOTIPOCHI U 33/1aHUsl OMiieTa Ha
MOXHO HaOpaTb OLIEHKY HE HUXKE «YIOBIECTBOPUTEIBHON.
JOTIOJTHUTENIbHBIE OalTbI OTBeT Ha OAWH U3 BOMPOCOB JOMOJHUTEIBHOTO 3K3aMEHALMOHHOTO
Ounera.
8. Hroro 3a cemectp 100

HtoroBass omeHka 1o »dk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikKame W B TPagUIIMOHHOMN
gyetpipexOamibHoit  mikane. [lepeBom 100-0amnbHOM  pEeHTHHTOBOW OIEHKH 1O JUCIHHUILIAHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOIINM 00pa3oMm:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 GaiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3amura JabopaTopHoi padoThI

Tema 8. buoxumusi opraHoB U TKaHEM.
THunoBbie KOHTPOJIbHBIE BONIPOCHI JIfl 3AIUTHI JIA00OPATOPHBIX padoT

1. Kak B MeIuIIMHCKON 1a00paTopHON MPAaKTHUKE MCIOIB3YIOTCS SIBICHUS JIEHATypallMd U BBICATMBAHUS
OeJikoB?

2. Yto xapakrepusyeT akTUBHOCTh pepmenTta 1 E?

3. Kakme xodepMeHTHI BXOAAT B COCTaB OKcuaopenaykraz? Kakwe BUTaMHHBI HEOOXOAMMBI IS HX
oOpazoBaHus?

4. OxapakTtepusyiiTe OHOXUMHUYECKHE (YHKIIMM BHTAaMUHOB, OIPENEICHHUE KOTOPHIX IMPOBOIWIOCH B
nmabopaTopHO pabore.

5. Kakue xuMu4yecKkue BEeIIeCcTBa ONpeIeIAOT MUIIEBYIO [IEHHOCTh MOJIOKA?
6. Kak u3meHsieTcst cocTaB IpyAHOIO MOJIOKA B 3aBUCUMOCTHU OT CPOKA JIAKTalluu?

Pemenue CUTYallMOHHBIX 3a1a4

Tema 8. bruoxumusi oOpraHoB U TKaHEM.
3agava 1.

B Moue pebeHka U B3pOCIOro MY)KYMHBI OOHAPYKUJIM KPEaTHH U KPEaTHHHH COOTBETCTBEHHO. SIBIsIOTCA
JIM 3TH YCTAHOBIICHHBIE OMOXMMUYECKHUE MTOKA3aTeIN B MOYE OTKIIOHEHHUEM OT HOPMBI?

OTtBeT:

IIpucyrcTBHe KpeaTHHUHA B Mo4Ye pefeHKa He YKa3bIBaeT Ha MaTOJI0THI0, IPUCYTCTBHE KPeaTUHHHA
B MO4e B3P0CJIOr0 MY ;KYMHBI SIBJISIETCS OTKJIOHEHHEM OT HOPMBbI.

3amaua 2.

C numeii B opranusm pedenka noctynmio 80 r 6enka B cyTku. C MOUO# 3a 3TO K€ BPeMs BBIJACIHIOCH 16 T
azota. KakoB a30THCTHIN OanaHC y peOeHKa, O YEM OH CBUACTEIIbCTBYET?

OTtBeT:

B 80 r 0eaka comep:xkurca npudausuteabno 12,8 r (16%) aszora. BeiBoguTcs a3zora 0oJiblie,
s y
pe0eHKa OTpUIATeIbLHBIN a30THCTHIH 0asanc. Bo3Mo:xxHO GesikoBOe rosi01aHue, 3a00J1eBaHue.

3agaua 3.
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Y HOBOPOXKIEHHOTO cpa3y MOCie POXKACHUS oOHapyxmiack skenryxa. OOmuid OminpyouH B kpoBu — 60
MKMOJIB/J1, HeTpsIMOH — S3MKMoIb/11. Ha3Bare BU XKEATYXH.

Otser:
HeonaranbHas xejTyxa (3KeJITyXa HOBOPOKIEHHBIX).

3amgaua 4.

MutoxoHapu# Oyporo >Kupa MOCTOSHHO HAaXOISATCS B Pa30OLICHHOM COCTOSHUHU. B uem Ouonoruyeckuit
cMmbics jgaHHoro ¢enomena? Yem oOycnoBneH Oypbiii 1Ber TkaHu? IlouemMy 3Ta TKaHb B 3aMETHBIX
KOJIMYECTBAX IPUCYTCTBYET Y HOBOPOXKJEHHBIX, & Y B3POCIBIX COXPAHSIETCS B CJIEAOBBIX KOJIMYECTBAX?

OTtBeT:

Bypslii nBeT TKaHu 00ycJIOBJIEH NPUCYTCTBHEM 00JIBIION0 KOJIHM4YeCTBA MUTOXOHApPHUil. Pazo0menue
AbIXaHUA U (pochopuIUPOBAHNA NPUBOAUT K IeHepalUM TeIia. Y HOBOPOKACHHBIX MEXaHH3MbI
TepMoperyJisiiii HeCOBepIIeHHbI, Oypblii »KHP BBINOJHACT (PYHKIHIO TEPMOpPeryJIsHH.

3amaua 5.

[louemy ecTecTBEHHOE BCKapMJIMBaHHe TIOJe€3HEe [UIs TPYIHOro pebdeHKa, YeM YyHnoTpebiaeHue
UCKYCCTBEHHBIX CMECEH, HECMOTps Ha TO, YTO OHM COAJTaHCHPOBAHBI IO COAEPNKAHUIO OCHOBHBIX
MUTATENIbHBIX BEIIECTB: OEIKOB, )KUPOB, YIIIEBOI0B, MUHEPATIbHBIX COJIEH?

OTtBeT:

I'pynnoe MOJIOKO CO/IePIKUT 0M0JIOTHYEeCKH aKTHBHbIE BelllecTBA: TOPMOHBI,
¢GepMeHTHL.UMMYHOIJIOOYJIMHBI, JM30LUM, JakTopeppuH, Oudpuaym-paxrop. Heobdxommmo st
(popmMupoBanuss UMMYHHTETAa, HOPMAJIbHOIO NepeBAPUBAHMSI.

TecTupoBanme

Tema 8. buoxumus opraHoB U TKaHEH.
1. W3 xonecTeprHa B OpraHu3Me 4esIoBeKa MOTYT CHHTE3HPOBATHCS:
a) )KUPHBIE KUCITIOTHI
0) AMAIMIITIIULEPOIIBI
B) JKeJTYHbI€ KHCJIOThI
I) 10JIOBbIE TOPMOHBI
1) LIIOKOKOPTHKOU/IbI
2. AMMHaK B KJIETKaX MO3Ta 00€3BpEKUBACTCS Iy TEM:
a) CHHTE€3a MOYCBUHBI
0) oOpa3oBaHme colieil aMMOHHUS
B) NMpeBpalleHus [IyTaMaTa B IyTAMHH
r) oOpa3zoBaHue aTaHUHA
1) CHHTE3a KpeaTrnHa
3. TpancnopT aMUHOKHCIIOT Yepe3 KIETOUHbIe MEMOpPaHbl IPOXO/IUT:
a) MOCPEICTBOM MEPBUYHO-AKTUBHOTO TPAHCIIOPTA
0) MUHOLIUTO30M
B) NIPU Y4acTUH ()epMEHTOB E-IIIYTAMMUJIbHOI0 HUKJIA
r) myTem npocroit auddysun
1) NOCPeACTBOM BTOPUYHO-AKTHBHOI0 TPAHCIIOPTA
4. B OpHUTHHOBOM LIMKJIE Y4aCTBYIOT:
a) HUTPYJLIHH
0) TU3HH
B) aJlaHUH
r) apruHUH
1) acmiaparux



5. MexanusM o0pa30oBaHMs AKTUBHBIX MENTUAA3 U3 TPO(EPMEHTOB BKIIIOYALT:
a) U3MEHEHHE BTOPUUHBIX CTPYKTYP

0) aIIOCTEPUUYECKYIO aKTUBAIUIO

B) hocdopunupoBanue — aedocopuaupoBanme

I) JIOKAJBHBIA MPOTEO0JIN3

1) U3MEHEeHNe TPETUYHOH CTPYKTYPbI

4.3 IIpomexxyTouHast aTTECTAIMSA 110 AUCIUIUIMHE MPOBOIUTCS B JopMe 3adeTa, IK3aMEeHa

Tunossbie Bonpocsl 3auera (OIIK-3, OIIK-5)
1. AMHHOKHUCIIOTBI — CTPYKTYPHBIE MOHOMEPHI OenkoB. OO0I11as XapakTepuCcTUKa, KIacCUPUKaLUs
(monsipHbIe, HEMONAPHBIE, APOMATHYECKHE, OTPULIATEIBHO H MOJIOKHUTEIBHO 3apsKEHHBIE), CBOMCTBA.
2. Xumuueckasi mpupoja, CTpyKTypa U QyHKIHH (HEpMEHTOB, XapaKTEPUCTHKA KOPAKTOPOB U KOHEepMEHTOB,
UX pOJIb B KaTajuse.
3. Kuneruka ¢epmenTatuBHbIXx peakuuid. CpencTtBo Mexay cyocTparoM u (GepMEHTOM. YpaBHEHUE
Muxasnuca-MeHTeH.
4. buonornyeckue MeMOpaHbl — CIIOXKHBIE HAIMOJIEKYJSIpHBIE 00pa3oBaHus. XHMHYECKHIl COCTaB,
CTpOEHHUE, CBOICTBA U (DYyHKIIHH.
5. OxucnurensHoe U cyOctparHoe (ochopunupoBanue. CoBpeMEHHbBIE MPEACTABICHUS O MEXaHHU3ME
TKaHEBOTO JbIxaHus. CTpOEHHUE AIIEKTPOHOTPAHCHIOPTHOM Ienu: 4 3BeHa AIEKTPOHOTPAHCIOPTHOW IIETH,
UX XapaKTEPUCTUKH.

Tunosble 3axanus s 3a4era (OIK-3, OIIK-5)
He npenycmotrpeno

Tunosblie Bonpocskl 3k3amena (OIIK-3, OIIK-5)
1. Tpu azbr meTabonn3Ma (repeBapuBanue, cnernuduyeckue u o0Ime myTH Karaboin3mMa), ux
Ha3HAYCHHE, SHEPreTUYecKasi HeHHOCTh. [IoHATHE O KITFOUeBBIX META00IM3MaX OpraHu3Ma YeioBeKa
(arretun-KoA, I1BK).
2. Ctpoenue cyOCcTpaToB, OCIEIOBATEIIBHOCTh PEAKIINA, (PEPMEHTHI KA TPUKAPOOHOBBIX KUCIIOT (KT
Kpebca).
3. I'ukonu3: aspoOHBII 1 aHA3POOHBIN. DHEPreTHKa IIpoliecca.
4. buocuHTE3 JKUPHBIX KUCJOT: MOCJIEI0BaTEIbHOCTh PEAKIUM, JIOKAIU3aUsl MIPoLecca, XapaKTepUCTHKa
(bepMEHTOB, peryJsus.
5. MuHepasbHbIi U BOAHO-coNieBoi 0OMeH. DyHKIMK Bozbl B opranu3Me. OCHOBHBIE MapaMeTphbl KHUIKOU
Cpebl OpraHu3mMa.
6. I'pynHoe Momoko. XUMHUYECKHH COCTaB: OCNIKH, YITICBOABI, JHUIMUIbI, MUHEPAJIbHBIC COJH, BUTAMHHBI.
[IurarenbHas LEHHOCTb.

Tunosble 3aganusa as 3k3amena (OIIK-3, OIIK-5)
1. C numeit B opranusm pederka noctynuio 80 r 6enka B cyTku. C MOU0ii 32 3TO BpeMsl BBIIEIIIOCH 12 T
azora. KakoB a30TUCTHIN OasiaHC y peOeHKa, 0 YeM OH CBUICTEIhCTBYET?
Otser:
B 80 r Oeaka comepaxurcss npudausurenabHo 12,8 r (16%) asora. BeiBogurcsi a3ora MeHblle, y
pedeHKAa MOJI0KUTEIbHBIN a30TUCTBIN 0ajIaHc. ITO HOpMA.
2. YV pebOeHka, HEIaBHO ONEPHUPOBAHHOTO MO MOBOAY 300a, ypoBeHb Cat+2 B kpoBu 1,25 mMMoub/i,
BO3HUKAIOT CaMOIIPOU3BOJILHBIE CYIOpOoTrd. B ueM BeposiTHas nmpuunHa cHIKeHUs: ypoBHst Ca2+ B KpOBH U
MOSIBJICHUE CyA0pOr?
Orser:
IloBpe:kneHne NAPANIUTOBUAHBIX JKeJie3, CHUKEHHAsi MNPOAyKHus mnaparropmoHa. Kauabumit
y4acTBYyeT B Iepeiade HEPBHOIO MMITY/IbCA M MbILLIEYHOM COKPAILleHHH.
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3. B mocnennuii TpuMecTp OEpEMEHHOCTH Yy KEHIIUH MOSIBUIIUCH O0JIM B KOCTSIX. buoxumudeckuii ananms
KPOBHU TOKa3aJj yBeJIHMUEHHE KOHIEHTpanuu Gocdopa v MOBBILIEHHYIO aKTUBHOCTD ILEIOYHON (ocdaTassl.
C oTcyTCTBHMEM Kakoro BUTaMHHA MOXKET OBITh CBs3aHA JaHHAs KIMHWUYeckas kaptuHa? [Ipodumakrtuky
KaKOW MaTOJIOTHH JIOJDKEH MPOBOAMTH (0COOEHHO TIIATENBHO) Nenuarp y peOeHKa 3TOH JKeHIUHBI Toce

ponos?
Otser:

B mnociaexnem Ttpumectpe HaO/onaercsi (GuU3MOI0rHYEeCKOe MNMOBbINIEHHE AKTUBHOCTH IIEJIOYHOM
docdaraspl, cBsizanHOe ¢ GopMHUPOBAHMEM KOCTHOM TKaHU miona. IIpyumHoil MoxkeT ObITH TaKxke
nepunut Burtamuua D. Y pedeHka He00X0AMMO NPOBOAUTH NPOPUIAKTHKY paxuTa.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMK

3auer
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Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE IPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTH>KCHHUSI pe3yJIbTaTa)

«3a4TEHOY
(50 - 100 6amoB)

OIIK-3

JIeMOHCTpHUpYET AOCTATOYHOE MOHMMAHHE XUMHKO-OMOIOTHYECKON
CYIIHOCTH TIPOIIECCOB, MPOMCXOMSAIIMX B JKUBOM OpraHU3ME Ha
MOJICKYJIIDHOM ypOBHE, B TOM YHWCJIC TP BBEICHHH B OPraHH3M
OMOJIOTUYECKH aKTHBHBIX OPraHHMYECKHUX COCOMHEHWH. JlocTarouHo
XOpOIIIO aHANM3UPYEeT MEXaHW3Mbl BO3/ICHCTBHUS JONMHTa Ha
OpraHu3M, €ro HeraTuBHbIC Y()PEKTHI.

OIIK-5

JleMOHCTpUpYyeT 3HaHME IIOKaszaTeleil romeocrasa, OCOOCHHOCTEH
OMOXMMHUYECKON PErylsiui (yHKIIMOHAIBHBIX CHCTEM OpraHu3Ma.
[TpoBoauT aHAIN3 OMOXUMUYECKHX KUIKOCTEH OpraHu3Ma 4enoBeKa
Ha COJCpXXaHME METAa0OJIMTOB W HMHTEPIPETUPYET MOTyUYECHHBIC
pe3ynbTarel.  J[eMOHCTpHpyeT  MOHMMaHHE  OMOXMMHUYECKHX
MEXaHU3MOB IIPOLIECCOB, MPOTEKAIOIIUX B OPraHU3ME YEIOBEKa B
HOpPME M TMpU MNAaToJOTMU. AHAIU3UPYET COCTOSHHE OpraHu3ma
YyeloBeKa B IIEJIOM; IPOTHO3UMPYET BIUSHHE 3a00JieBaHUM Ha
OMOXUMHUYECKUE TTPOLIECCHI.

«HE 3aYTCHOY»
(0 - 49 6anon)

OIIK-3

JleMOHCTpUpYeT HEMOHUMAaHHE XUMHKO-OMOJOTHUYECKON CYNTHOCTH
MPOIIECCOB, TPOUCXOSIINX B KUBOM OpPTaHU3ME Ha MOJEKYISIPHOM
YpOBHE, B TOM YHCIIC TIPH BBEICHHUH B OPraHU3M OHMOJIOTHYECKH
aKTHBHBIX OPraHMYECKUX COCAWHEHHA; HE OICHHBACT MEXaHH3MBbI
BO3/ICHCTBHSI JIOTIMHTA Ha OPTaHW3M, HE aHAIM3HPYET HETaTWBHBIC
3¢ dexTr qonuHTA.

OIIK-5

JleMOHCTpHUpYyeT He3HaHHE IoKa3aresell ToMeocTas3a, 0COOCHHOCTEH
OMOXMMHUYECKON PErylsauui (yHKIIMOHAIBHBIX CHCTEM OpraHu3Ma.
He mnpoBoauT aHanmu3 OMOXMMHUYECKHUX JKUAKOCTEH OpraHuzMa
YeJloBeKa Ha Colep)KaHHe MeTaOOMUTOB M HE HWHTEPIPETHPYET
IIOJIyYCHHBIE pe3yJIbTaThl. JleMoHCTpUpYyET HEIIOHUMAaHUe
OMOXMMHUYECKUX  MEXaHH3MOB IIPOIIECCOB, MPOTEKAIOIUX B
OpraHu3Me 4eJloBeKa B HOpMe UM Ipu mnarosorud. He wmoxer
AHAJIU3UpPOBAThb COCTOSHHUE OpraHu3Ma 4YeJloBeKa B LIEJIOM;
MPOTHO3MPOBATh  BIUSHUE 3a00NeBaHUI Ha OHOXUMHUYECKHE
IIPOLIECCHI.

DK3aMeH

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTH>KCHHUSI pE3yJIbTaTa)
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«OTIIMYHOY
(85 - 100 6anoB)

OIIK-3

JleMOHCTpUpYeT TIIyOOKO€ TMOHUMAHHE XUMHUKO-OHOJIOTHYECKOM
CYIIHOCTH TIPOILIECCOB, MPOHMCXOIAIIMX B JKUBOM OpraHu3Me Ha
MOJICKYJIIDHOM YPOBHE, B TOM YHC-JI€ MPHU BBEJICHHUH B OPraHU3M
OMONIOTUYECKH AKTHBHBIX OpPraHMYecKHX coeauHeHuid. IIpooaut
CaMOCTOSITENIHBIA aHAJIM3 MEXaHM3MOB BO3/ICHCTBHS JIOTIMHTA HA
OpraHu3M, €ro HeraTUBHBIX 3()(HEeKTOB.

OIIK-5

JleMOHCTpUpyeT OTIMYHOE 3HAHUE TIOKa3aTrelieil TroMeo-cTasa,
ocoOEHHOCTEH OHWOXMMHUYECKOW PErynsanuu  (yHK-ITHOHATBHBIX
CUCTEM OpraHW3Ma, OMOXMMHYECKUX MPOsIB-JIEHUN 3a00JeBaHUM.
CaMoCTOATENbHO IJIAHUPYET U MPO-BOIUT aHAIU3 OMOXUMUYECKUX
KHUJKOCTEH OpraHm3Ma 4YejioBeKa Ha COJEp)KaHHhe METabOIUTOB U
UHTEPIIPETUPYET MOJTyYeHHbIE  pe3yabTarhl. JleMoHcTpupyeT
IyOOKOe TMOHMMaHHEe OMOXMMHUYECKUX MEXaHHU3MOB pa3BUTHS
3a-0oseBanuil. CaMOCTOATEIHHO aHAIM3UPYET COCTOSHUE OpraHu3Ma
YelloBeKa, WCIONb3ysl 3HAHHA O OMOXMMHUYECKHUX IMpoLeccax;
MIPOTHO3HUPYET BIMsIHUE 3a00JIeBaHUI HAa OMOXMMHYECKHE MPOLIECCHI.

«XOPOIIIO
(70 - 84 6amoB)

OIIK-3

JIeMOHCTpHUpYET AOCTATOYHOE MOHMMAHHE XUMHKO-OMOIOTHYECKON
CYIIHOCTH TIPOIIECCOB, MPOMCXOMSAIIMX B JKUBOM OpraHU3ME Ha
MOJICKYJIIDHOM ypOBHE, B TOM YHCJIC TP BBEICHHH B OPraHH3M
OMOJIOTUYECKH aKTHBHBIX OPraHHMYECKHUX COCOMHEHWH. JlocTarouHo
XOpOIIIO aHANM3UPYEeT MEXaHW3Mbl BO3/ICHCTBHUS JONMHTa Ha
OpraHu3M, €ro HeraTuBHbIC Y()PEKTHI.

OIIK-5

JIeMOHCTpUpYeT [OOCTAaTOYHOE 3HAHHE IIOKaszaTeliell ro-mMeocTasa,
0coOeHHOCTEH  OMOXMMHYECKOH perymsiuuud  (yHKIHMOHAIBHBIX
CHCTEM OpraHu3zMa, OHMOXMMHUYECKUX IMpPOSBICHUI 3a00JIeBaHHIA.
[IpoBogutT aHamuM3 OHMOXMMHU-YECKHUX JKUAKOCTEH  OpraHuM3Ma
YeloBeKa Ha Cofep)KaHHe MeTabOIMTOB M HHTEPIPETHPYET
MOJYYCHHBIE pPE3yJabTaThl. J[eMOHCTpUpyeT Xopollee MOHUMaHHE
OMOXMMHUYECKUX  MEXaHHU3MOB pa3BuTHs  3a00JIeBaHUIA.
AHanM3upyeT COCTOSIHUE OpraHM3Ma 4YeslOBEeKa, UCIOJb3Ys 3HAHUS O
OMOXMMHMUYECKUX TpOLIeccax; MPOTHO3UPYET BIUSHHUE 3a-00JeBaHUMN
Ha OMOXMMHUYECKHE TIPOIECCHI.

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

OIIK-3

JlemoHcTpUpyeT 0a30BBIi  ypOBEHb 3HAHHUA OMOXUMHYECKHUX
MPOLIECCOB, MPOTEKAIONIUX B )XKHBOM OpPraHW3Me, B TOM YHCIE TPHU
BBEJICHUN OMOJOTMYECKH AKTUBHBIX OPTaHWYECKUX COCIUHEHUM;
3aTPYIHSAETCS CAaMOCTOSITENILHO OIICHUBATH MEXaHU3MBbI BO3ICHCTBHS
JIOTIMHTA HAa OPTaHM3M H €T0 HeraTUBHBIC Y((EKTHI.

OIIK-5

JleMoHCTpHUpyeT 6a30BbIi ypOBEHb 3HaHUS TOKa3aTeNeil romeocTasa,
0coOeHHOCTEH  OMOXMMHYECKOH perymsinuud  (yHKIHMOHAIBHBIX
CHCTEM OpraHu3zMa, OHMOXMMHUYECKUX IMpPOSBICHUI 3a00JIeBaHHIA.
VcnpITBIBaCT  3aTpyAHEHUS NpH  aHaIM3e  OMOXUMHUYECKUX
KHUJIKOCTEH OpraHu3Ma ue-JIOBeKa Ha COAEp)KaHHE METa0OJIMTOB H
MHTEpIpEeTallMid  TNOJYYCHHBIX  pe3yabraroB.  JleMoHCTpupyer
MIOBEPXHOCT-HBIE TPEJCTABICHUSI O OMOXMMHYECKHX MEXaHU3Max
pa3-BUTHS 3a00JI€BaHUI.

OIIK-3

JIEeMOHCTpUpPYET HETIOHUMAHUE XMMHUKO-OMOJIIOTHYECKOH CYIIHOCTH
MPOLIECCOB, MPOUCXOSIINX B )KUBOM OpPraHM3ME Ha MOJICKYISIPHOM
YpOBHE, B TOM YHCIIC TPH BBEJCHHM B OPraHU3M OHOJIOTHYECKU
AKTUBHBIX OPraHUYECKUX COCIMHCHHIA; HE OLICHHBACT MEXaHH3MBI
BO3JICHCTBUSI JIONIMHIa Ha OPraHW3M, HE aHAJIM3HPYEeT HEraTHBHBIC
3 EKTHI TOMHHTA.
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CHCYAOBJICTBOPNTCIIbBHO»

OIIK-5 i i
(vence 50 6a10B) JleMOHCTpHUpYyeT He3HaHHE IoKa3aresell ToMeocTas3a, 0COOCHHOCTEH

OMOXMMHYECKON PErysaiuy (PyHKIIMOHAIBHBIX CHCTEM OpraHH3Ma,
OMOXMMHYECKUX TpOosiBICHUH 3aboneBanuii. He mpoBoauT ananms
OMOXMMHMUYECKUX JKUAKOCTEH OpraHu3Ma 4elloBeKa Ha COJEpKaHHe
METaOOMUTOB M HE HUHTEPHPETHPYET IONyUYeHHBIC pe3yIbTaThl.
JIeMOHCTpUpYeT HEMOHMMaHHE OMOXMMHUYECKHX  MEXaHH3MOB
pa3BuTHs 3a00J€BaHUH.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OO0ydaromuMcsi HEOOXOAMMO O3HAKOMUTBCS
comepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaK)Ke MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHBL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTeNbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT pa3zienbl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeTouuecKkoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHMe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKxoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, IMPOrpaMMHOE OOecCIeyYeHue,
npodeccroHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIHUITIHHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekauu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAaHHOM [IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOThI, TTO TeMe MpecTaBieHHbIe B yHKTe 3.2 PIT/I.

- [P MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHUTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia U PEeKOMEHIOBAHHBIX
VCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIOJIHEH B paMKax pacliedyaTKH BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JHUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETAETCS CAMUM CTYIAECHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:



- JCJIaTb 3allMCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIrO IJIaHA (COB,Z[aBaTI: MNEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMy 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist co CTyJEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIA OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEIIBHOCTh OTBETA;

- JIOTMIKA U3JI0’KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MMOCOOMI M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJIHUTEIBHOIO MaTepHaa;

- PallMOHAJILHOCTb HUCIIOJIb30BaHUS BPEMEHH, OTBEJCHHOIO HA 3a/IaHNE.

VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- Ccolep)KaHWE MPE3CHTAllMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COJICpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PECypChl. COOTBETCTBHUE CONEPXKAHHS M JIUTEPATyphl), MPAKTHYECKasT HANPaBIECHHOCTh, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YATAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OGOPMIICHHS, JCTETHKA, HCIIOIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIOEHHNE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHE
OTBETHTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOIHBIC 3HAHUS 110 BCEM Pa3JieiaM IPOTrPaMMBI:
- COIepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
nu3nokeHus, d¢pdextuBHOCT, TpuMeHeHust cpeactB  WKT, cmocoObl W YCIOBUSL  TOCTHOKCHHS
PEe3yIBTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMBIX PEUICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
1. CeBepun E.C. buoxumus : yueoHuk. - MockBa: [ DOTAP-Menmna, 2016. - 768 c. - TekcT : 37eKTPOHHBIN

/! 9BbC «KoHcynbTanT CTy/ICHTa By3a u Me/BY3a [caiir]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970437629.html
2. CeBepun C.E. buonormueckas XuMHs C YOPOKXHEHHSMH W 3aJadyaMu : ydeOHHUK. - Mocksa:

I'S0TAP-Menua, 2014. - 624 c. - Tekcr : anekrponnbiit // 3BC «KoHCynbTaHT cTyneHTa By3a U MeEIBYy3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970430279.html
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6.2 JlononHUTENbHAS JIUTEPATYpA!

1. I'ybapeBa A.E. buonornueckas xumus. CUTyallmOHHBIC 3a/1a94M M TECTHI : yueOHOe mocobue. - Mockaa:
I'DOTAP-Menmna, 2016. - 528 c. - Tekct : anekrponHbiil // OBC «KoHCynbTaHT cTyneHTa By3a U MEBY3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970435618.html

2. Gulin (I'ymunr) A.V. (A.B.), Sinyutina (Cuntotuna) S.E. (C.E.), Shubina (Illy6una) A.G. (A.I)
BIOCHEMISTRY= buonorudeckast xumus : a course book: in two parts. - Tambov: [U3nat. nom TT'Y um.
I'.P. IepxaBuna], 2012

6.3 VlHble HICTOYHUKHU:

1. Hayunas snexrponHas 6ubnuoreka Poccuiickoit akageMun ecTeCTBO3HaHUS - Www.monographies.ru
2. IlpaBoBoii caiit Koncynsrantllitoc - http://www.consultant.ru

3. Poccuiickas HanmoHanbHass OMoInoTexa - www.nlr.ru

4. Poccuiickoe 00pazoBaHue 7151 MHOCTPAHHBIX IpaxkaaH - http://www.russia.edu.ru/

5. CrnoBapu u >HIUKIIONIEIUH OHIaiH - http://dic.academic.ru/

7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCHUILINHBL, IPOrpaMMHoOe o0ecneyeHue,
npogeccnoHabHbIe 0a3bl JAHHBIX U HHPOPMALIMOHHBbIE CIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TMPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJSA U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VY4eOHble ayTMTOPUH U TOMEILIEHUS AJIi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHIEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyYCHHMS, CIIY KAIIUMH JIJIs1 TIPEACTABICHHS yueOHOW nHpOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus I CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
UH(OPMAITMOHHO-00Pa30BaTENIbHYIO Cpey YHUBEPCHUTETA.

Jliig mpoBesieHus 3aHIATUH JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHAS JIOCKA).
JlaGopaTopHBbIil MPAKTUKYM 1O OMOXUMHH 00ECTICUeH XMMUYCCKHUMH PEaKTHBAMHU, JJA0OPaTOPHOH MOCYI0M
U ydeOHbIM  O0OpyJOBaHMEM B  COOTBETCTBHM C  MNPOTpaMMOM  JTaOOPAaTOPHBIX  3aHSATHM:
dotosnexrpokonopumerp All-101, cmekrpodoromerp C®D-200, Omoxumuueckuit anamuzarop buAm,
0a30BbIii  HAOOp M1 TOHKOCHOWHOW Xxpomarorpadhun (Y®P-xkabuner, cymunapHbll mkad [HICY,
cnpeit-kamepa, wiactuabl 111 TCX), neacurometp «JlenCkan», Mukpockon crepeockonudecknii MBC-10,
nentpudyra nadoparopuas CM-6, repmocrar BWT — U, pH-metp PH 211, Becol Texanueckue BJIT.

JIuueH3noHHOE U CBOOOHO pacrpoCcTpaHseMoe IPOrpaMMHOE 00eCIIeueHHe:
7-Zip 9.20
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

Kaspersky Endpoint Security mist 6usneca - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccuonansusiii moc 2007
Onepanuonnas cucrema Microsoft Windows 10

ITpodeccronanbhpie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Dnexrponnas 6ubmuorexka TI'Y. — URL: https://elibrary.tsutmb.ru/

2.  VYHuBepcuTeTcKas  OMOMMOTEKa  OHJAWH:  DJIEKTpOHHO-OMOmmoreunas  cuctema. —  URL:
https://biblioclub.ru

3. OBC «KoHCynbTaHT CTyA€HTa»: KOJUIeKIMU: MenuiuHa. 31paBooXpaHeHue. ['yMaHUTapHbIE HAYKHA . —
URL: https://www.studentlibrary.ru



4. Hudposoii odpazoBarenpHblil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
5. FOpaiit: anexrpoHHO-0nbMMoTeunas cucrema. — URL: https://urait.ru

6. DIEKTPOHHBIN Karajor DyHIaMEeHTaIbHON OnOIMOTEeKH TI'V.
http://biblio.tsutmb.ru/elektronnyij-katalog

7. Hayunast snexkrponHas 6nbmuoreka eLIBRARY.ru. — URL: https://elibrary.ru
8. Poccwuiickas rocymapcrBennas oubnumoreka. — URL: https:// www.rsl.ru

JJIeKTpPOHHAsA HH(pOPMALIMOHHO-00pa3oBaTe/IbHas cpeaa

https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
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URL:

BsaumogeiictBue mnpemnopaBarensi M CTyAE€HTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPE/Ie YHUBEPCHUTETA.



