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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 Tumbl 3amad mpodecCHOHATBHOW MEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- MEOUIIMHCKUN
- OpPraHU3alMOHHO-YIIPaBICHUYECKUN

1.3 JucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepax: 02 3apaBooxpaneHue (B chepe okazaHUs NEPBUIHON MEIUKO-CAHUTAPHON TTOMOIIM HACCIICHUIO B
MEAMIMHCKUX  OpraHu3alusaX:  IOJUKIMHUKAX, aMOylaTopHsiX, CTalMOHAPHO-MOJUKIMHHUYECKUX
YUPEKACHUAX MYyHUIUIAIBHON CUCTEMBI 3ApaBOOXPAHEHUS U JIEYeOHO-NTPOPHUIAKTUIECKUX YUPEKICHUSX,
OKa3bIBAIOIINX MIEPBUYHYIO ME/IMKO-CAaHUTAPHYIO MOMOIIb HaCEJIeHHIO);, 07
AJMUHHUCTpAaTUBHO-yMpaBieHueckass U oducHas JesTeNbHOCTh (B cdepe NeATenbHOCTH OpraHu3aluil

3IPaBOOXPAHCHMS )

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMUXCsl TOJIKHBI ObITH CHOPMUPOBAHBI:

O0001IEeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(hyHKIMY / TPYOBBIC HIIH HEOOXOAMMOH IS .
WHaukaTophl TOCTHKEHUS KOMITETSHITUI
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBYsl (IPU HATMYUHU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
OIIK-3 CrocobeH AHanmu3upyeT BIUSHUE TOTMHTa Ha OHOXUMUYECKHE H
MIPOTHUBOACHCTBUIO (pm3HoIOrNYeCKre MPOIECCH OPraHu3Ma YeIoBeKa

MPUMEHEHUS JIOTIMHTA B
criopte U 60prOe ¢ HUM

OIIK-5 Cnocoben

AHamM3UpyeT CYITHOCTh OHOXUMHUYECKHX TIPOIECCOB,

OIICHUBATD MPOUCXOIAIINX B OPraHU3Me YeJIOBEKa B HOPME WM IIpHU
MOp(O(DYHKIIMOHAIBHBIC,  |MaTOJOTMSIX B IENIIX PACIIO3HABAHUS COCTOSHUS WIIH
(U3HOIIOTHYECCKUE yCTaHOBJACHHS  (paKTa  HaJUYUsA WM OTCYTCTBHS
COCTOSIHUS U 3a00JIEBaHUs

MaTOJIOTHYECKHE TPOIECChI
B OpraHu3Me 4eoBeKa Juist
petieHus
npohecCHOHANIBHBIX 3a1ay

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-3 CnocoGeH K MPOTUBOACHCTBUIO MPUMEHEHHS JIOTIUHTA B CIIOPTE U OOphOE C HUM

Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIPEIEISIOMNX us
MEXIUCIUTUIMHAPHBIE | OyHas
CBSI3H (cemect
p)
2
1 |buooprannueckas +
XUMUS




OIIK-5 Cnocoben oneHuBarb MOpPOoYHKINOHATIBHBIC, (PU3NOIOTHYECKUE COCTOSTHUS U
MaTOJIOTHUECKHUE MPOIIECCHl B OpraHU3MeE YelloBeKa Ui pelieHHs npodecCHoHaIbHbBIX
3a1a4y

Ne HanmenoBanwme ®opma oOyueHus
/1 JIACLIVIUINH,
OTIPEJICIISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemecTp)
1 {2314 |5|6|7

1 |Brnonorus +

2 | Knuaunueckas +
IIaTOJIOTrMYecKast
aHaTOMHUS

3 |Knuaunueckas +
naTo(hU3NOIOTUS

4 |HopmasbHast + | +
(dhuznonorus

5 |O0mas anaromust + | +
YyesoBeKa

6 |[Tarodusnoorus +

7 |[IponeneBTrKa + |+ |+
BHYTPEHHUX OoJIe3HEH

8 | Tomorpaduueckas + | +
aHATOMUS U
orepaTHBHAS
XUPYPrust

9 [YactHast aHaTOMUS +
yeJloBeKa

2. Mecto nucuuiuiaabl B cTpykrype OIl cnenuaaurera:

HucuunnuHa «buoxumusy OTHOCUTCA K oOs3aTenbHOM wactu ydeOHoro miuaHa OIl mo HampaBieHHIO
rmoarorosku 31.05.01 - JIeueOHoE nelo.

Jucuunnuna «buoxumus» uzydaercs B 3, 4 cemecTpax.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUILIHHEL: 6 3.€.
Ounas: 6 3.e.

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

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 216
KonTaktHas pabora 98
Jlexuu (Jlexiun) 28
Jlaboparopnsie (JIab. pab.) 56
[Tpakruueckue (Ilpakt. pad.) 14
CamocrositensHas padota (CP) 82
OK3amMeH 36
3auer -

3.2.Coneprkanue Kypca.

Ne Ha3zBanue Bun yuebHoMU DOpMBI TEKYIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS




Jlex | JIa6 |IIpa | CP
muu | . |KT
pab. |pab.
O|]O0 |0 ]|O
3 cemectp
Crpoenue u 3amura
CBOICTBa OCIIKOB. 1a00paTOPHBIX
depMEHTHI. pabort; Pemenne
Crpoenue, 2 6 | 2 |10 CUTYallMOHHBIX
CBOICTBA, 3ana4; KoHTponbHas
perynsuus pabora;
AKTUBHOCTH TectupoBanue
buoxumns 3amura
OMOJIOTUYECKIX J1a00paTOPHBIX
AKTUBHBIX BEIIECTB: pabot; Pemenue
BUTaMUHOB, CUTYaIlMOHHBIX
TOPMOHOB. 3aaa4; KontponbHas
buonornueckue 4 |6 | 4|12 pabora;
MeMOpaHBI. TecTupoBanue
MexaHu3mel
nepenadn
TOPMOHAJIBHOTO
CUTHaja
buonornyeckoe 3amura
okucnenue. O0muit 1a00paTOPHBIX
NyTh KaTaboian3ma pabort; Pemenue
4 18 |4 |14 CUTYaLIMOHHBIX
3aja4; KontponbHas
pabora;
TectupoBanue
OOMeH u GpyHKIHIH 3amura
YIJIEBOJIOB 1a00paTOPHBIX
pabort; Pemenue
4 18 |4 |16 CUTYaLIMOHHBIX
3aja4; KontponbHas
pabora;
TectupoBanue
4 cemectp
OO6meH U QyHKITUN amnra
JIUTIAIOB J1a00paTOPHBIX
pabort; Pemenne
4 6 - 6 CUTYallMOHHBIX
3aaa4; KontponbHas
pabora;
TectupoBanue
OOmeH U QyHKITUN ammra
a30TcozIepIKaLIUX 1ab0paTOpHBIX
COEIMHEHNI. pabort; Pemenne
OO0MeH O€JIKOB U 4 6 i 2 CUTYaIIMOHHBIX
aMUHOKHCIIOT. 3ana4; KontponpHas
O6men pabora;
HYKJIEMHOBBIX TectupoBanue
KHCITOT




7 OcHoBHbIE 3amura
TIPUHIUITBL 1a00paTOPHBIX
perynsiuu ooMeHa pabot; Pemenue
BEILECTB B 218 - 8 CUTYaLIMOHHBIX
opraHusme 3anay; KonrponbHas

pabora;
TectupoBanue
8 buoxumus opranos 3amura
U TKaHeH 1a00paTOPHBIX
pabort; Pemenue
4 18 - 8 CUTYallMOHHBIX
3anad; KonrponpHas
pabora;
TectupoBanue

Tema 1. Ctpoenue u cBoiicTBa 6esikoB. ®epmMeHThI. CTpoeHMe, CBOMCTBA, PeryJasiius aKTHBHOCTH
(OIIK-5)
Jlexknus.



ITpeamer u 3a1aun OMOXUMUU. MHOTOMOJIEKYIISIPHbIE CUCTEMBI (METa0OIMUECKUE 1IeTIH, MEMOpaHHbIE
MIPOIIECCHI, CUCTEMbI CHHTE3a OMOIIOITMMEPOB, MOJICKYIISIPHBIE PETYISITOPHBIE CUCTEMBbI) KaK OCHOBHBIE
00BEKThl OMOXUMHUUECKOTO Hccae0BaHusl. MecTo OMOXMMUHU CPen APYTHX OUOIOTHUECKUX TUCIIUILIHH;
OCHOBHBIE pa3ZIeibl U HAIIPABJICHUS B OMOXUMHHU: OMOOpPTraHNYeCcKas XUMUsl, TUHAMUYECKast 1
(byHKIFOHATBHAS OMOXUMUS, METUITUHCKAsT OMOXUMUSL, MOJIEKYJIsIpHAst OMOIOTHs. METO/bI HCCleI0BaHUS
oOMeHa BemecTB. Brinenenne MeTabomuToB 1 (pepMEHTOB, ONpeesieHIE MTOCIEI0BaTEIbHOCTH
npeBpaieHuii cyocrparoB. CtpoeHne 0eIKOB. AMUHOKHCIIOTHI, BXOJSIIUE B COCTaB OCJIKOB, UX CTPOCHUE
u cBoiicTBa. [lentuanas cBs3b. [lepBuuHas cTpykTypa 0enkoB. 3aBUCMMOCTh OMOJIOTHUECKUX CBOMCTB
O€JIKOB OT MEPBUYHON CTPYKTYphl. BropruHas cTpyKTypHast OpraHu3alusi, TUIIbl BTOPUYHON CTPYKTYPBHI.
Ponp BomopoaHbIxX cBsizelt B ee ctabmnnzanuu. JlomenHas cTpykrypa. Tpetuunas crpykrypa. Ponb ciaboro
BHYTPUMOJIEKYJISIPHOTO B3aUMOJICHCTBUS B CTA0MIN3AIIMH ITPOCTPAHCTBEHHOM CTPYKTYPBI M H3MEHEHHSAX
koH(popmanuu. [Ipencrasnenue o maneponax. YerBepruunas cTpykTypa 6ei1koB. OcCOOEHHOCTH CTPOSHUS U
(YHKIMOHUPOBAHHSI OJIMTOMEPHBIX OEJIKOB Ha MIPUMEPE TeMCOACPIKALINX OEIKOB - TeMOITIOOMHA U
MHUOITIO0MHA. 3aBUCUMOCTh OMOJIOTMYECKON aKTUBHOCTH OETIKOB OT MX MPOCTPAHCTBEHHON CTPYKTYPBHI.
AKTUBHBIN IIGHTp OCJIKOB U €ro crenu(uyeckoe B3auMOICHCTBHE C JIMTaHOM KaK OCHOBA OMOJIOTHYECKHIX
¢bynkuuii Becex OenkoB. Dusnko-xuMudeckue cBoiicta OenkoB. MonekyssipHas Macca, pa3mMepsl U popma
MaKpOMOJIEKYJI, pACTBOPUMOCTb, HOHU3AIMS, TuApaTanus. [lonsTie 00 n3031eKTpruueckoi Touke. MeTobl
BBIJICJICHUS] HHAUBUIYaJIbHBIX OCITKOB: N30MpaTeIbHOE OCaXKICHUE COMSIMU U OPTaHUYECKUMU
pacTBOPUTEISIMH, T'elb-PUIbTpanus, 3JIeKTpodope3, HOHOOOMEHHas Xpomarorpadusi, ahuHHas
XxpoMarorpadus, Ha OCHOBE CIeUU(UIHOCTH CBA3BIBAHUS JIMTAH/IA, CICIIM(PUIHOCTH KaTaau3a.
JIaOunbHOCTH MPOCTPAHCTBEHHOM CTPYKTYpPHI OCJIKOB U X AeHaTypaus. DakTopbl, BEI3BIBAIOIINE
neHatypauuio. Jlenarypamus oOparumas u Heooparumasi. [1oOynsipabie v GUOpHIUIIpHBIE OCKH, TPOCTHIE
u cnoxHble. Knaccudukarus 0ekoB 1o ux OMOI0rndecKuM QyHKIHSIM: HepMeHTHI, OSIKU-PEeLenTOpSI,
TPaHCIIOPTHBIE OENKU, aHTUTENA, OETKOBbIE TOPMOHBI, COKPAaTUTENbHBIE OETIKU, CTPYKTYpHbIE OCNKH,
MMMYHOTJIOOYJIUHBI U T.J. MeTOAbI KOIMYeCTBEHHOTO U3MEpeHUs OeTKOB. VICTOpHS OTKPBITUS U U3yUCHHS
¢bepmentoB. Ctpoenue u cBoiictBa pepmenToB. KodakTops! pepMEeHTOB, HOHBI METAIIIOB U KO(EPMEHTHI.
KodepmenTHbie (GyHKIMHM BUTAMHHOB (Ha MPUMEpPE TpaHCAMHUHA3 U JIETUIPOTreHas, BuTaMuHoB B6, PP, B2).
[TonsaTue 06 sHeprun akTuBauuu.OcoOeHHOCTH (PEePMEHTATUBHOTO KaTalln3a: 3Tambl, Mexanu3M. CTpoeHue
(epMEHTOB; aKTUBHBIN U ajuTocTepudeckuii HeHTpsl. OOpa3oBaHue GepMeHT-CyOCTPaTHOTO KOMILIEKCA, €T0
xapakrepuctuka. [Ionarue «kommieMeHTapHOCTE». Teopus @uiuepa. Teopus ”HAYHUPOBAHHOTO
cootBercTBUs Konutanma. Kmaccudukanus u Homenknarypa ¢pepmertoB. Mzopepmentsl. CriemupuuHOCTD
neicTBUs GepMEHTOB. 3aBHCUMOCTh CKOPOCTH (PepMEHTATUBHBIX peakluii OT TeMneparypsl, pH,
KOHIIEHTpaIuii (hepMeHTa U cyocTpara. EAMHUIBI H3MEepeHust aKTUBHOCTH U KOJTMYECTBA (JEPMEHTOB.
Wuruburops! hepMeHTOB, 0OpaTuMble U HEOOpaTUMbIE, KOHKYPEHTHBIE. JIekapCcTBeHHBIE IIpenapaThl Kak
MHTUOUTOPHI (hepMeHTOB. Perymsnus neicTBrs HepMEHTOB: aNIOCTEPUYECKUE MHTHOUTOPHI U aKTUBATOPHI;
KaTaJIMTHYECKUIN U PETYIATOPHBIN IIEHTPHI; YeTBEPTHYHAS CTPYKTYpa aNIOCTEPHUECKUX (DEePMEHTOB U
KOOTIEpaTHBHBIC U3MEHEHUS KOH(POPMALMUIIPOTOMEPOB epMeHTa. Perymnsnus akTHBHOCTH (pepMEHTOB
nyteM gochopunrpoBanus u nepocopunrponanus. Paznuuuns GepMEeHTHOTO COcTaBa OPraHOB U TKaHEH.
Opranocnenuduynsie GpepMeHTsl. MI3MeHeHus! aKTUBHOCTH (DEPMEHTOB B MPOLIECCE OHTOTCHE3a.
V3meHeHus akTHBHOCTH (pepMeHTOB Ipu O6one3nsx. HacnencTsennsie sH3uMonarun. OnpeneneHue
(epMEHTOB B IJ1a3Me KPOBH C IIEJIbIO IUATHOCTUKH OOJIe3HEH; 1J1s JieueHus Oone3Hei, mpu 1abopaTopHoit
JIMAarHOCTHKE.

IIpakTnyeckoe 3aHsATHE.

1. Pemienue cuTyaiMoHHbIX 3a1a4 1mo Teme «CtpoeHue u cBoiicta 6enkoB. depmenTsl. CTpoeHue,
CBOMCTBA, PETYIISILMS AKTUBHOCTIY.

2. IluceMeHHas KOHTpoJbHasg pabora mo Tteme «CrpoeHue U cBoiicTBa OenkoB. depmeHTsl. CTpoeHue,
CBOMCTBA, PETYIISILMS AKTUBHOCTIY.

3. TectupoBaHue (KOHTPOJIBbHBIN CPE3).
JlaGopaTopHbie padoThbI.
JlabopaTopHas padora «AHAJIHM3 CMeCH AMUHOKHUCJIOT
Coneprxanue 1abopaTopHO paObOTHI:
WHCTpyKTaX 10 TEXHUKE O30MaCHOCTH.
BrinonHeHne kauecTBEHHOTO aHAIN3a aMUHOKHCIIOTHONH CMECH METO/IOM TOHKOCTIOMHOM XpoMaTorpaduu.
Odopmnenne 1abopaTopHOi pabOTHI.



3amura 1a00opaTopHON PabOTHI.

KoHTponbHbIE BOTTPOCHI

1. Kakue BubI XxpoMaTorpaduu BaM U3BECTHBI?

2. Kakoe mpuMeHeHHEe HaXOUT METOJ XpoMarorpaduu B METUIIHHE?

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

1) neit — e — une — M — Ba;

2) oy — acr — cep — ¢eH — He.

3) apr — 13 — Tpe — ruc — 1uc.

4. Ha yeM 0CHOBaHO pa3zefieHrne OSJIKOB METOIOM 3JIeKTpodope3a’?

5. YTo MOHUMAIOT O/ JIeHaTypauueil u penarypamueit 6enxoB? Kakue areHThI BBI3BIBAIOT JIEHATYpAIHiO?
6. [aite onpenenenrie UDT u UNUT nyis aMMHOKHUCIIOT M OEITTKOB.

7. Ilpu xaxom 3Hauenun pH pactBopuMocTs Oenka B Boje MuHUManbHa? [Touemy?

8. Kak B MeIUITMHCKOM MPAKTHKE UCTIONB3YIOTCS SIBJICHUS JICHATYPAIIMH W BBICAIUBAHUS OCITKOB?

9. Kakoe mpumeHeHHE B MEIUIIMHCKON MPAKTUKE HAXOJUT OCaXJACHHE OCNKOB HEOPraHUYECKUMU H
OpraHU4eCKUMH KUCIOTaMU?

JlabopaTtopHasi paGora «®epMeHTbD)
OmpiT 1. OTKpBITHE IEPOKCHIA3HI B KapTodee.

OOHnapyxeHne (epMeHTa MEPOKCHIA3bl B TKaHM KapTodels M0 pasziIoKEeHUIO0 MEpOKCHIa BOAOpOAa U
OKHCJIEHHUIO TIPOrajjioa.

OmnpIt 2. 'maponus Kpaxmalla o-aMHJIa30i CIIIOHBI.

Uccnenosanus nusinus pH, TemnepaTtypbl, akTHBATOPOB, MHTUOMTOPOB HA AKTUBHOCTh aMUJIA3bl CIIOHBI.
Odopmnenne 1abopaTopHOi pabOTHI.

3ammTa 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONIPOCHI

1. KakoBo cTtpoenue ¢pepmerToB? UTo mpencraBisieT co00i akTUBHBIHN IIEHTP GepmeHTa?

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

3. KakoBel o0coOeHHOCTH JeHcTBHsI (EPMEHTOB IO CpPAaBHEHUIO C JCHCTBUEM HEOPraHUYECKUX
KaTrajanu3atopoB?

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

5. OObsICHUTE MEXaHU3M HHAKTUBAIIMU (DEPMEHTOB IPHU BHICOKHX TEMIIEPATypax.

6. B uem nposiBisieTcst 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 AaKTUBATOPOM WJIM MHTHOUTOPOM (pepmeHTa?

9. Jaiite onpezneneHue oOpaTUMOMy M HEOOPaTHMOMY MHTMOMpPOBaHHIO (PEPMEHTOB; cHelHu(UIecKOMy U
Hecnenu(uIecKoMy HHIHOMPOBaHHUIO.

10. B yem cocTOUT OTIIMYHE KOHKYPEHTHOTO U HEKOHKYPEHTHOTO HHTUOUPOBaHUS?

11. B yem omimure HEKOHKYPEHTHOTO W OECKOHKYPEHTHOTO MHTHOUpOBaHUs?

12. TlpuBeauTe MpUMEpPHI HCIIOJIB30BaHUS HHTHOUPOBaHUs ()EPMEHTOB B MEIUIIMHE.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. CocTaBbTe U BBIyYUTE KOHCIIEKTHI JIEKIIHA.

2. IloarotoBeTeCh K JIaOOPATOPHBIM paboTaM «AHAJIN3 CMECH aMHUHOKHUCIIOTY», « DepMEHTHI».

3. Pemmre ynpaxHeHus:

1. Hanumure dpopmyay menruaa: Baa — Huc — Apr — JIu3 — Acn.

a) [TonOepuTe cBOMCTBO paanKaia g KaXI0i U3 aMUHOKUCIIOT MENTHA:

1. TunpodunbHBIA ¢ aHUOHHOM TPyNMoi; 2. 'MApOdUIBHBIN C KATHOHHOW TPYTIION

3. I'unpodunbHelii He3apskeHHbIH; 4. ['uapodoOHbIit

0) Kakxume aMHUHOKHMCIOTHI TIENTHIA COOTBETCTBYIOT CIEIYIONIUM Xapaktepuctukam: C-KoHIeBas
aMUHOKMCIIOTa, N-KOHIIEBast aMHHOKHUCIIOTa?
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B) Kakoii cymmapHbIii 3apsa uMeeT AaHHbI nentu? B kakoit cpene nexut UOT nanHoro nentuna?

2. Pa3Hble ypOBHM CTPYKTYPHOI OPraHu3anum 0eJKOB CTA0MJIN3UPOBAHbI ONPeIeIEHHBIMU THIIAMU
cBsseil. [logdepure K KaKI0My NPOHYMEPOBAHHOMY THILY CBSI3M OYKBEHHbIH OTBET:

1. KoBamesdTHEIS CEASH MEFTY KA PO OECETBHEDIH H 3 METH 0Ty TITAME A-Tlepemaras cTpVETYVPa.
PaIHEATOE A MEHORHCIOT.

2. CeAsh Me® IV 0- AMEEG- B 0-EapOoKCcH- b - BropHusas cIpyETVpA.
TPV IIIHp OEEAME AMEHOKFCIOT.
. CEASE MeFIY pagHELTaME THCTEHHA. B - TpeTsasag cTpyETYpa.

. Bogopogssle CEASH Med Iy MeITHIHEME TPV I OERA M.
. Bogopogsele CEASH MeFTY PAIHELTAME AMHHOEHCTOT.
.I'mapodobnee EsamioIeACTENA PAIHELTOE AMHHORHGTIOT.

o Lh e L

3. OnpenenuTre NoC/1€10BATEILHOCTH AMMHOKHCJIOT B TeTPanenTuae, MCIoab3ysl cieaylolue
JaHHbIE:

a) [Ipu ananuze N-KOHIIEBOI aMHHOKHCIIOTHI 1 aMHHOKHUCIIOTHOTO cocTaBa nentuaa nomxydeHo: Acm-(I1po,
Tup, Mer);

0) Ilocne ruaponn3a OPOMHCTBHIM ITHAHOM, KOTOPBIH PACHICIUISIET CBSI3W C y4acTHEM KapOOKCHIHbHOU
TpyIIbl METHOHUHA, 00pa3yeTcs TPUTENTHI, coaepkantuii Tup, Met, Acrr.

4. CMech aMHHOKHUCJIOT, CO/lep:Kaliasi INIMLIMH, JIeiIMH, ACAPATHHOBYI0 KHMCJIOTY, JIU3HH, THCTHIANH
U (peHUJIAIaHUH, ObLJIa MOJABEPrHyTa (PPAKIIMOHMPOBAHUIO METOIOM JIeKTpo(ope3a HaA Oymare npu
pH=6,2. Kakue u3 yka3aHHbIX aAMUHOKHUCJIOT OYIYyT NepeMelaTbCsl K KaToAy, K AaHOAY WJIN OCTAHYTCS
Ha JIMHUU cTapTa?

5. Ilocae nmoxapa odHapy:keH Tpyn. Kakum mpocTsiM croco6oM, nMpoBeasi aHAJIHU3 KPOBH, MOKHO
onpeeanTh, NOrud Ju YeJioBeK BO BpeMs M0Kapa UJIH OH yMep /10 no:xkapa?

6. CpaBHUTE KOHKYPEHTHOE U HEKOHKYPEHTHOE BU/Abl HHTHOUPOBAHMS:

= =

A - roHEyperTHoe ] HErnburop nprcoeIHHASTCR B AKTHEHOM IEHIPE.
HHTHOHpP 0B HEe 2. Hersourop He HMeeT CTPYETYPHOTO CHOZCTEA © CYOCTPATOM.
3. HersouTop cEASHMEASTCA BHE AKTHEHOTO UeHTpa depMenTa.
E - =mexoExypenrnoed. Hurmdnrop ceERsEEaSTCA B AI0CTEPHEECEOM IeHIpE.
HETHOHPOEB3HHE 3. Ky VESIHMUHEBASTCA, Wy, HE HIMEHASTCA.
6. K He MaMeHAeTCA, Wy, VMEHBIIASTCA.

- a

7. Hersoupoeamie CHIMASTCA HEDBITROM cyDcTpaTa.
7. Hay4amm kEHeTHKY (epMeHTATHEHOH pPEaFIHH E NPHCYTICTEHH HIH E OTCYTCIBHE
HHETHOHTOpA. BEUTH IOTVEeHE CIeIVIOMHE JaHHEIE.

[S]. M _ C}CDIJDE‘IL PeaKITHE, MEMOTE 'MHH
T 0e3 HHTHOHTOpA C HHTHOHTOPOM
0,3-10- 10,4 4.1
0,5-10- 14.5 6.4
1,0-10- 225 11.3
3,0-10°5 3318 22.6
9.0-10°5 40.5 33.8

a) Uemy paBabl Vmax u Km B 0TCyTCTBHE HHTHOUTOpPA U B IPUCYTCTBUU €r0?
6) KakoB Tun uaru6upoBanus?

8. Ilpenapar, conep:kammii 3,0 Mmr aprunassl, 3a 12 mun npu pH 9,0 karanusuposaJj odpa3oBanue 40
MKMOJIb MOYeBHHbI. PaccuuTaiiTe yl1eJbHYI0 aKTUBHOCTh apruHa3bl. Kak M3MeHUTCH aKTHBHOCTH
(¢epmenTa B KaXKIOM U3 CIEAYIONIUX CIAyYaeB U mouyemy?

1). MukybanmonHnyto cpeny noakucauts 1o pH 5,0.
2). B cpeny no6auts mukonuamud (NH2-C-NH-CH2-COOH).

NH
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3). B npucyTCTBUM INIMKOLIMAMUHA YBEJIUYHUTD B CPEJle KOHLEHTPALMIO apIrMHHHA.

9. CpaBHure 1ekTpodoperpammbl uzopepmento JIAI' (A - Hopma, b — marosiorus). Ykaxkure, ¢
NopakeHueM KaKoro OpraHa CBsi3aHbl 3T U3MeHEeHM .

10. OmpenemaTe, KakoH kace PepMeETOE MOEKET KaTATHZHPOEATE CISIVIOMIHE PeakilHH:
A-oEcEIopeavETazEL 1. NHz + COr + 2ATP = Kapbomonnoctar + 2ATP + P
b - Tpapchenazen 2. ATABEE + U-KeTOTTYTApaT = QHPYEAT + LIVIAMAT
B - rupponaser; 3. cyxpmaar + AT = dvyapar + PATH;
I — maazer 4. rmorozo-0-docdar = rmorozo-1-gocdar
I — H20MepAZEL 5. caxaposa + H2O = rmokoza + dpyvkroza
E — mrazeL 6. dpveTozo- 1, 6-mEdocdat = rmamepareneran-3-bocdar +

Tema 2. Buoxumus 0HOTOrHYeCKUX AKTHBHBIX BellleCTB: BUTAMHHOB, TOPMOHOB. brosornyeckue
MeMmOpaHbl. MexaHu3Mbl epegauyn ropMoHaIbHOro curianaa (OIIK-5)

Jlexkuus.



Jlexmus 1. [Morsitre o metabonusme, Mmetabonudeckux myTsx. OOMEH BelIeCTB: MUTaHKUE, META0O0IH3M H
BbIJICJIEHUE MTPOAYKTOB MeTabonu3ma. CocTas numu yeaoBeka. Opranndeckre 1 MUHEPaJIbHbIE
KOMIOHEHTHI. OCHOBHbIE U MHHOpPHBIE KOMIOHEHTHI. OCHOBHBIE MTUILIEBbIEC BEIIECTBA- YIJIEBOBI, JKUPBI,
0eJKH; cyToyHasi MOTpeOHOCTD, IepeBapUBaHIE; YACTUYHAS B3aUMO3aMEHAEMOCTh TIPU ITUTAHUH.
HezameHnMble KOMITOHEHTHI OCHOBHBIX MUINEBBIX BellecTB. He3aMeHuMble aMUHOKHUCIIOTHI, TIHIIEBAst
LIEHHOCTh pa3HbIX OenkoB. JIMHOIEeBas KUCIOTa - HE3aMEHUMasl )KUpHask KUCJIoTa ButaMuHbI.
Knaccudukarus BuraMuHOB. cTopust OTKPBITHS U U3y4YeHUsI BUTAMUHOB. OYHKIIMN BUTAMUHOB.
AJNMMeHTapHbIe ¥ BTOPUYHBIC aBUTAMUHO3bI M TUTIOBUTAMHHO3BL. [ HepBUTaMUHO3bI. BUTaMuH3aBrCcUMBIE
Y BUTAMUHPE3UCTEHTHBIE COCTOSIHUA. buoxuMudeckasi XapaKTepUCTHKA IATOTEHE3a paxuTa.
broxumuueckas XxapakTepUCTHKa THIIEPBUTAMUHO30B A 1 D. MuHepanbHbIe BeIlecTBa MHIIH.
PervonanbHble MaTONOTNH, CBA3aHHBIE C HEAOCTATKOM MUKPOAJIEMEHTOB B MUIIE U Bozie. Jlekmms 2.
OcHoBHBIE MEMOpPaHBI KIETKH U UX (pyHKUIUHU. Pob MeMOpaH B oOMeHe BemecTB U s3Heprun. O6mue
CBOWCTBa MeMOpaH: KUJIKOCTHOCTb, OTIEPEUHAsI aCHMMETpPHUs, U30UpaTeIbHasi IPOHUIIAEMOCTb.
JlunuaHeii coctaB MeMOpaH - GochOTUNUIbI, TTTUKOJIUIHIbI, X0JecTepuH. Poib TunmuaoB B
(dbopMHpOBaHUY TUMHIHOTO Oucios. BiausHue xonecreprHa Ha BOZMOXHOCTB JlarepanbHON auddy3un
TUnUI0B U OenkoB. Yuactue pocdonunas B oomene pochonununos. beakun meMOpaH - UHTErpaIbHbIE,
MOBEPXHOCTHBIC, «3asIKOPEHHBIE». 3HAUCHHE MOCTTPAHCISIIIMOHHBIX MoAU(UKaLuii B 00pa30BaHuHU
(YHKLIMOHATBHO-AKTUBHBIX MEMOpPAaHHBIX OeTKOB. MeXaHU3MBbl IEpPEHOCA BEIIECTB Yepe3 MEMOPaHBI:
npocras qudysus, nepBUIHO-akTUBHBINA TpaHcnopT (Na+-K+-AT®daza, Ca2+-AT®daza), maccuBHbII
CHUMIIOPT M QHTHUIIOPT, BTOPUYHO-aKTUBHBIN TPAHCIIOPT, peryiupyembie kaHaisl (Ca2+-kaHai
SHJIOIIA3MaTHYeCcKOro peTukynyma). [lonstue o ropmonax. Kimaccugukaiyst ropMOHOB 110 XUMHYECKON
cTpykrype. TpancmeMOpanHast iepefada curnaia. TpancMemMOpaHHas iepeiadya CUrHaua. Ydyactue
MeMOpaH B aKTHUBALIMU BHYTPHUKJICTOUYHBIX PETYASTOPHBIX CUCTEM - a/ICHUIATIIUKIA3HONW U
uHo3uTON(POoChaTHON U Nepeade CUrHaia JUMUI0PACTBOPUMBIX CTEPOUIHBIX TOPMOHOB, THPOKCHHA.
Karanutnueckne MmeMOpaHHbIE PELENTOPBL, IPUMED - PELEeNTOP UHCYINHA. OCHOBHBIE MEXaHU3MbI
peryisinuu MeTadoIu3Ma: U3MEHEHNE aKTUBHOCTH (DepMEHTOB (aKTUBUPOBAHHE U MHI'MOMPOBaHKE),
M3MEHEHHUs KOIMYeCTBa (DEPMEHTOB B KJIETKE (MHAYKLUS U PETPECCHsI CHHTE3a, U3MEHEHHUE CKOPOCTH
paspyueHus pepMeHTOB), U3MEHEHHSI TPOHUIIAEMOCTH KJIETOUYHBIX MEMOpaH.

IIpakTnyeckoe 3ansATHE.

1. ITucbMeHHast KOHTPOJIbHAs paboTa 1o TeMe «bruoXuMHs OHMOIOTNYECKIX aKTHBHBIX BEIIECTB!
BUTAaMHHOB, TOPMOHOB. bronornyeckue MmeMOpanbl. MexaHU3MBbI IIepeiaui TOPMOHAIBHOTO CUTHAJIA.

2. TectupoBaHue (KOHTPOJIBHBIN CPE3).
JlaGopaTopHbie padoThbI.
JlabopaTopHas padora «KauecTBeHHOe onpeieieHe BATAMIUHOB U TOPMOHOB»
Coneprxanue 1ab0paTopHOM pabOTHI
OmnpiT 1. Peakius okucienust ButramuHa Bl (TuamuHa) B THOXpOM.
OmpiT 2. Peaknus ButamuHa B6 (mupugokcuna) ¢ xinopuaom xemnesa (I11).
Omnpit 3. KauectBennas peakius Ha BUTaMuH C (aCKOPOMHOBYIO KUCIIOTY).
OmpiT 4. KauecTBeHHas peakiys Ha aJpeHanuH ¢ xjaopuaom xenesa (III).
OmnpiT 5. KauecTBeHHast peakiiMy Ha UHCYIIUH (OMypeToBast peakius).
Odopmiienne mabopaTopHOil pabOTHI.
3amura 1abopaTopHON pabOTHI.
KoHTponbHbIE BOTPOCHI
1. Kakue BemecTBa oTHOCSTCS K BuTaMuHaM? KakoBa ux o0mas pyHKIUs B opranuzme?
2. JlaliTe onpeneneHne aBUTaMUHO3aM, THITIOBUTAMUHO3aM U THIIEPBUTAMUHO3aM.
3. [lepeuncnure NpUYNHBI THTOBUTAMUHO30B.
4. HazoBute aktuBHbIe (popmbl BuTamuHoB B1, B2, B3, BS.

5. Oxapaktepusyiite OnOXUMHUYECKHE (YHKIMUM BHUTAMHHOB, OIpENEICHUE KOTOPHIX IPOBOIMWIOCH B
naboparopHoii padore.

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



9. Kak knmaccuuupyror ropMoHsl 1o xuMmudeckoil npupoae? [IpuBenure nmpumepsl TOPMOHOB KaXkKJOTO
KJjiacca.

10. K xakuM Kjraccam OTHOCSITCS TOPMOHBI, HACHTHQHIKPYEeMbIe B TabopaTopHOii padore?

11. Kparko oxapakTepuszyHTe MOJEKYISIPHbIE MEXaHU3Mbl MEpEeNadyd TOPMOHAIBHOTO CHUTHaia JJist
JTUNO(UIBHBIX TOPMOHOB.

12. Kparko oxapakTepuzyWTe MOJEKYJISIPHbIE MEXaHU3Mbl MEpelayd TOPMOHAJIBHOTO CHUTHaja Jjist
rUIPOQUILHBIX TOPMOHOB.

13. Ilepeuncnure ocCHOBHBIC 3(PPEKTH MHCYIIHHA.

14. IlpuBeaute mpuMepbl 3a00J€BaHUN, CBSI3aHHBIX C HAPYIIEHUEM FOPMOHAIBLHON PEryIsIHH.
JlabGopaTopHoe 3aHsiTHE

Pemenune CUTyallUOHHBIX 3aaq:

- MO0 CTPOEHUIO U KJIacCU(PHUKAUN BUTAMHUHOB, WX OHWOXUMHUYECKUM (YHKIUSM, TUIO- THIEp- H
aBUTAMUHO3aM;

- TI0 BOIIPOCaM CTPOCHHUsI B PyHKITHIT MEMOpaH;
- 10 ME€XaHU3MaM Iepeadyi TOPMOHATIBLHOTO CUTHAJIA B KIIETKY.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. CocTaBbTe H BbIy4YHTe KOHCIIEKTHI JIEKIUH M0 TeMe.
2. IToaroroBbTech K J1a0opaTopHoii padoTe «KayecTBeHHbIE peaKIIMU HA BATAMUHbI H TOPMOHBD).
3. Pemure 3agaum:
1. PaccumraiiTe, Kakoe KOJWYECTBO CBHUHOM TI€YCHH HEOOXOAMMO YyHOTPEOUTh B IMHILY, YTOOBI
VIIOBJIETBOPUTh CYTOYHYIO MOTpeOHOCTh MyxumHbl 30 JieT B BUTamuHE B5, ecnu m3BeCTHO, 4TO OHa
conepxut B cpeaHeM 5,8 mr/100 r qTaHHOTO BUTAMUHA.
2. Y GonpHOro (hoTOJACPMATUT, HAPYLICHNUE MUIIEBAPECHUS, AUApes, HEBPUTHI, aTpodusi U OOJE3HEHHOCTh
s3pika. C HEJOCTAaTKOM KaKoro BUTaMHUHA 3TO cBs3aHo? Kakue akTUBHBIE ()OPMBI 3TOTO BHUTAMHHA BBI
3HaeTe? B Kakux peakIusax yq9acTBYIOT aKTUBHBIE ()OPMBI TOTO BUTAMUHA?
3. ¥V namuenra ¢ aTpou4ecKUM racTpUTOM IpPU aHaJU3€ KPOBH BBIABIECHA MerajaoOiacTU4YecKas aHeMHUs,
neiikonieHus: U TpomoOouuTonenus. JKanoObl Ha HapyllIEeHHE YYBCTBUTEIBLHOCTH CTOII, cIa0OCTh B HOrax.
YcTaHOBUTE IPUUYUHY.
4. Tlogbepute K KaXIOMY W3 TEPEUHCICHHBIX KIACCOB (DEPMEHTOB BHTAMHHBI, TIPOU3BOIHBIC KOTOPBIX
MOTYT OBITh KO(pakTOpaMH JaHHOTO Kiacca pepmenToB. [IpuBennTe akTuBHBIE (POPMBI 3TUX BUTAMHHOB.
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A — ORCHIOPESAVETAIEL 1. By. Bs
b — tpaschepazer 2.B,. B
B - H30MeDazEL 3. Bs. By
I — maazer 4. Bz
A — TErazEL 5. HK

6. 3aMOIHHETE CISIVIOIIVIO TAOMHIY (IPHESIHTE NPHMEDED):

SHOOKPHHHAT Felesd BrpabaTeEaeME TOPMOE | XHMHHECKAT IPHPOIA TOPMOHA

IlapamBETOEHIHAT Heneza
IMrToEHaHEAT #Heneza
IlomseTyaodHEaAT &enesa
HagnoueusHER: KOPKOERH CI0H
MO3TOBOH CI0H
TToMOBEIR EETesEl EEHCKHE
MVACKHS

5. FKaxme EHIE TPAaHCTIOPTA ( CHMIQDT. SaHTHIIOPT, VEEIODT) IPeICcTARISHE HA PHCVHEET
DVHENHOEHDOEAEHES KakHX NepeHOCIHEOE BIHAST Ha MeMOPaHHEN MOoTeHIHAT

BHYTpEHHAR membpana BHYTDEHHAR Menbpaka
UNTOROAL MHTOXDHAPHARBHER  WHTOSO0ML MHTOXCHADWANBHIR
KAETKH MATPIC HASTHH . MaTpuie

4 O w - O
| OH' = oM-
Py v
HPOT MG
& AT -~ ATP4
4 hewnar™ T
. ADPY AP
HPOY" - HPOZ
] HY =, H L] H! H*
- ol P
Megwypar = Mepeyia HPCs HFO;

7. CpaEHET: npoLeccH, TPOHCKOMNHE OPH MeMOPaHHOM H EHYTPHETSTOTHOM
MEeXAHHIMAY JeHCTEHS TOPMOHOE!
A - MeMOpAHHED MEXAHHZM; 1. PemenTopaMH rOpMOEOE AELTOTCA CIEIHPHIECKHE
b - EEVIPHEISTOMHEDT MEXaHH3M; Demrm.

14
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B - oba MexanHaMa. 2. TOpMOHE peaTH3VIOT CEOS OeHCTEHS Hepes
MOCPEIHHKEOE.
3. PemenTops rOpMOECE TOKATHI0EIHE] E THTOIIIAIME.

4. PemenTopsl MeHSDOT KoEDOpMAIHED TpH
00Paz0BAHNH [OPMOE-DENSITOPHOTG KOMITTEK A,

5. TopuoHE nepemakoT CHTHAT HA TROTEHERHEAIEL
KOTOPEIS PETYIHPYIOT aKTHEHOCTE (DePMEHTOR MYTEM

XHMEYeCKOH MomEprKamEn $ochopHTHRoBEHEN
6. 'opuoHE nepeHOCAT HE(QOPMANHED 0 PETYILIIHE E
AP0 H aKTHEHPVIOT CHETE: DepMeHTOE.
8. VCTaHOBHTE COOTESTCTEHE:

A Tlentegaere ropuoEEl 1. MoryT HzMeHATE KOMHYECTEC DSMEOE H DepMeHTOE.

b. Crepopneele ropMoEE 2. PerviHpVIOT MeTa00MH9eckHe IPOMeccE B KIeTHaN- MEMIeHT.
B. Oba 3. IlocTyak0T B EJIETEH-MHIIEHH HE KPOEH.

I'. Hu ogeH 4. HcomomesvioTcd E - KadecIBe  3HEPIeTHUECKOTD HIH

CTPOHTENEHOID MATEPHAIA.

0. 3amomEHTe TAalmHITy « ATCHHRTIHETASHAT CHCTEMaY .

HBTerpaneHEni Oenok KISTOMHOR MeMOpaHEL KOMIISMEETADHD
E3aHMOJSHCTEVIOIMHH ¢ TOPMOHOM

Beitok, axTHBHpYIONIH SACHHASTHRKIERY
I

CHITECD TOPMOHATEHOID CHTHATA

@ep\:en:r CHCTEMEL aJm{BHpnB AHHEIT E  pesVIEIaTs
E3@HMOJSHCTEHA C B 3 e
Mexannsm AKTHE E].IHH cpepue:l{:ra c YHaCcTHEM

DepMEHT. CHECKAIOMTF CoAep A BIORITHOTS MOSCSRAATEA
B KIETEE

10. SamomaRT:s TAbmHIY «]
HBTerpaneHEni Oenok KISTOMHOR MeMOpaHEL KOMIISMEETADHD
E3aHMOJSHCTEVIOIMHH ¢ TOPMOHOM

Bfﬂﬂh armBHpmmHH m

Ba:mh npnmammﬂum:lm HOHEl KATEIHA H YVIacTEVIOIIHA E
AKTHEATHH (epMeHTa

Mexa.unsam aKTHEAUHH fepMeHTOE ©  VHacTHEM
] CHCTEMEL

TIyTH CHIKCHHA COACPAAHHA BIOPHTRER MOCCCHABSROB B
KIETHEE

Tema 3. buosiornueckoe oxkuciaenue. O0muii myts karadoauzma (OIIK-5)
Jlekuus.
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Jlexms 1. Katabomu3M 0CHOBHBIX MUILEBBIX BEIIECTB - YITICBOIOB, )KUPOB, OSITKOB (AMUHOKHCIIOT);
MIOHATHE O CTIENU(PUUECKUX MyTAX Karadonu3ma (10 00pa3oBaHMs MUPyBaTa U3 YIJIEBOIOB U OOJIBIIMHCTBA
aAMHHOKHCIIOT U 10 00pa3oBaHus aneTwii-KoA M3 JKUPHBIX KUCIIOT U HEKOTOPBIX aMUHOKHCIIOT) U 0011eM
MyTH Karabonus3ma (okucienue nupysara u auetui-KoA). KoHueHTpanus MeTaboiIuToB - peiebl
M3MEHEHUH B HOpME U IpH narojorui. OCHOBHBIE KOHEUHBIE MPOIYKTHI METabO0Iu3Ma y UeIoBeKa:
YIJIEKUCIIBIH ra3, MoueBUHA. J[pyrue npoayKThl BbieeHus. CBsA3b MEXTy aHA0OTU3MOM M KaTaboIU3MOM.
OHJEProHNYECKUE U K3EPTOHNYECKNE PEAKIIUH B )KUBOH KileTKe. Makpo3prudeckue CoeIMHEHMS.
Cy6ctparnoe ochopunnpoBanue, OKHUCIUTEIbHOE PochopunmrpoBanue. JleruapupoBanre cyocTpaToB U
OKHCJIeHHE BoJopoa (00pazoBaHUe BOBI) KaK UCTOUHUK dHepruu ams cuatre3a AT®. HAJ-3aBucumele u
¢naBuHOBBIeneTUAPOreHas3sl, HA JIH-neruaporenasa, youxuHoI-AeTHAPOreHasa (IUTOXPOM C pelyKTasa).
[Mutoxpomc okcunaza. OkuciaurensHoe Gochopunuposanue, kodppuipent P/O. Ctpoenne MUTOXOHIPUI
U CTPYKTypHasi OpraHMU3alLus AbIXaTeIbHOH enu. TpaHcMeMOpaHHBIH 2IEKTPOXUMUYECKUH MOTEHIHAI KaK
IPOMEXYTO4YHas (hopMa SHEPIUU NPU OKUCIUTETbHOM(OchoprnrpoBanun. Peryssus nenu nepeHoca
ANIEKTPOHOB (JIbIXaTeNbHBIH KOHTPOIIb). Pa3o01ieHre TKaHEBOTO JBIXaHUS M OKUCIUTEIEHOTO
bochopunuposanus. TepmoperynsropHas QyHKIHs TKaHEBOTO IbIxaHus. Llenb nepeHoca 3MeKTpoHOB Kak
YacTh CHCTEMBI JIbIXaHHsI, HAUMHAIOLICHCS ¢ BIBIXaHHUS BO3/1yXa M CBA3BIBAHUS KHCIOPOJAa TEMOTTIOOMHOM.
Hapymenus sHepreTuueckoro oOMeHa: TUIIO3HEPreTUYECKUE COCTOSIHUA KaK Pe3yJbTaT TUIOKCUH, THITO-
WA aBUTAMHUHO30B U JIp. TpU4HH. TepMoreHHas (yHKINs SJHEPreTHYECKOro ooMeHa B Oypoil >KupoBoi
TKaHU. Bo3pacTHas XxapakTepucTHKa YHEPreTHIEeCKOro 00eCIIeUeHUsI OpraHN3Ma MUTaTeIbHBIMU
BeniecTBaMu. OOpa3oBaHNE TOKCHYECKUX (DOPM KUCIIOpOJa, MEXaHU3M UX MOBPEXKIAIOIIETO ICHCTBHS Ha
kieTkr. OOpa3oBaHue CyNEPOKCUAHOTO aHUOHA, TEPOKCUIHOTO aHMOHA, CHHITIETHOTO KUCIOPO/a.
CUHIJIEHTHBIN KHCIOPOJ NIPU CTapEHHUH, BOCTIAJICHNH, KaHILIEpOTeHe3e, aTepocKiiepose, HHpapkKTe,
katapakte. [loBpexxaeHre meMOpaH B pe3yabraTe MEepeKUCHOTO OKUCICHHUS JIUMUAOB. 3aIluTa OT
TOKCHYECKOTO JICHCTBUS KUCIIOpoa: HehepMeHTaTuBHBIE - BUTaMUHBIE, C, TITyTaTHOH | Jp.;
(bepMeHTaTUBHBIC - CYTIEPOKCHIAMCMYTa3a, KaTaja3a, MyTaTHoHNepokeuaasa. Jlekus 2. OKucauTeabHoe
JeKapOOKCHIIMPOBaHUE TUPOBHHOTPAIHON KHUCIIOTHI: IMOCIIEI0BATEIbHOCTh PEaKLuil, CTpPOCHHE
MIUPYBATIErHIPOTreHa3HOTO KoMILIeKca. [{MKII TMMOHHOM KMCIIOTHI: IOCIEA0BAaTENIbHOCTh PEAKIIMN U
XapakTepucTuka pepMeHTOB. CBsI3b MEX/I1y OOLIUM IyTeM KaTa0oIr3Ma U IETbI0 epeHoCca AEKTPOHOB U
MIPOTOHOB. MeXaHU3Mbl PETrYIISAUN HUTPATHOTO LUK, AHaOomu4eckue QYHKIMHU [IUKIIA TUMOHHON
KHUCJIOTBL. Peaknuu, mONoMHAOMNE HIUTPATHBIA UKL

IIpakTH4eckoe 3aHATHE.
1. [TucpmenHas KOHTpOIBHAs paboTa 1o Teme «bronornyeckoe okucnenue. OOMUN MyTh KaTaOOIU3Ma.
2. TectupoBaHue (KOHTPOJIBbHBIN CPE3).

JlaGopaTopHbie padoThbI.
JlabopaTopHas padora «OKcHaoOpeIyKTa3b»

OmnbiT 1. OTKpbITHE NEpoOKcHAa3bl B XpeHe. OTKPBITHE TEPOKCHIIa3bl B AKCTPAKTE KOPHS XpeHa Io
OKHCJIEHHUIO Oe3uIHa B MPUCYTCTBUU NEPOKCUAA BOAOPO/A.

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

Omnpenenenne akTUBHOCTH (pepMEHTa TUTPUMETPUIECKUM METOAOM (IIepMaHraHATOMETPHS).
Odopmiienne mabopaTopHOl pabOTHI.

3amura 1a0opaTopHON PabOTHI.

KoHTponbHbIE BOTPOCHI

1. Kakue peakuuy Katanu3upyroT (GepMEeHTHI KJlacca OKCHIOPEIyKTa3?

2. Kakune xodepMeHTBl BXOIAT B COCTaB OKcuaopenykraz? Kakue BUTaMHHBI HEOOXOAMUMBI 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 OPraHOMAbI AKTUBHO
y4acTBYIOT B cuHTe3e ATD?

6. ['1e Tokann3oBaHa EKTPOHOTpAHCTIOpTHAS Lenb? Kakue coequHeHus SABISIIOTCS JOHOPAMH TPOTOHOB U
AIIEKTPOHOB JJISl JbIXaTE€IbHOU LIenun?

7. PaccmorpuTe MexaHu3M (yHKIIMOHUPOBAHUS JBIXATeIbHON Iienu. UTo SBISICTCS ABMXKYIIEH CHUIION ISt
NepeMeNIeHUs AIEKTPOHOB?



8. KakoBa ponb katamazpl B Ouoxumuyeckux mnpoueccax? Kakylo XHMHYECKYIO0 peakIHio OHa
KaTalu3upyer?

9. Kakyto (yHKUHMIO BBINIONHSAET aHTHOKCHIAHTHas cuctema B opranu3me? Kakue (epmeHTHI BXOIAT B
COCTaB AaHTUOKCU/IAHTHOM CUCTEMBI?

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

JlabopatopHasi pabora «KoimuecTBeHHOE onpeae/ieHne MHPOBUHOIPAAHON KHCI0THI B MOYe»

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

Odopmiienne mabopaTopHOl pabOTHI.

3amura 1a00opaTopHON PabOTHI.

KoHTponbHbIE BOTTPOCHI

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

2. Ilepeuncnure opraHOU bl KAaTaO0OIMUECKON U aHAOOTUIECKOM CHCTEM.

3. Kakuie oCHOBHBIE ATalbl BKIIOYaeT KaTabonmu3m?

4. Jlo xakuX COeTMHEHUH pacIaiatoTcsi OCIKH, )KUPBI U YIIICBOJBI HA TIEPBOM 3Tare Karadbonm3ma?

5. Jlo KakuxX COeAMHEHUN pacHaJaroTCs aMHUHOKHCIIOTHI, KHPHBIE KUCIOTHI M MOHOCAXapuIbl HA BTOPOM
3rane karadoauszma?

6. Kakue coeHEeHNsT Ha3bIBAIOTCS KIIOUEBBIMU MeTaO0OMUTaMu U nodemy? KakoBbl myTH UX MpeBpalieHUs
B OpraHusme?

7. Kakvie BUTaMHHBI Y9aCTBYIOT B OKHCIUTEIIBHOM JIeKapOOKCHITHPOBAHUH MUPOBHHOTPATHON KUCIOTHI?
8. [Touemy nipu nedurute BuTamMuHa B1 pasBuBaercs makrar-anuao3?
9. KakoBa pomb 1 3HEpreTHueckas IieHHOCTh ukia Kpedea?
JlabGopaTopHoe 3aHsiTHE
Pemenue cuTyaliMoHHBIX 3a4a4:
- 110 CTPOEHUIO (PYHKIIMOHUPOBAHUIO JAbIXATEIbHOM 1IeTH;
- 10 Pa300IIEeHHIO IbIXaHuA U GochopuIpoBaHus;
- 10 MEXaHU3MaM OKHCIUTEJIBHOTO JIeKapOOKCHIMPOBAHUSI MUPOBUHOIPATHON KUCTIOTHI U 1ukia Kpebca;
- Ha pacyeT SHEPreTUUECKOro BbIX0/1a IpoIecca.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. CocTaBbTe U BIyYUTE KOHCIIEKTHI JTCKIIHUA.

2. TloaroroBpTech Kk JaboparopHbiM pabotam «OxcumopenaykTasb», «KomndecTBeHHOE oOmpeecHue
MUPOBUHOTPAAHON KHUCIOTHI B MOUE).

3. Pemure 3agaun:
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1. SamonEnTe TAOMENY «dPepMEHTHEE KOMILISKCE IIENH OEPETatH 3IEKTPOHOE.

Hazeamwe dhepyearrorg | JoHop 3MeKTpoHOE AxarenTop HarnodaTOp
KOMIITIEKCA IMEKTPOHOE

I

II

111

v

2. SanoaHATe TA0mHLY «[JHp

$repuerT

MOHOMEDOE

HEIH KOMILIEEC MISKOIHTAFITHLY.

Kodepuent

Butammn
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LIEMTH MepeIadh 3IeKTPOHOE.

AXTHEHAT 9acTe KodepuerTa

TeprerT Kodepuent OxncaeEHAT BoccTanoeneHEEAT
dopua topma
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4. NomomaAT: cieMy OHkIa Kpedca HazEanl AMe MeTaDOMHTOE, bepMeHToR, dopayIanH
EEMEeCcTE, ECTYIIAIIHY E COOTESTCTEVIONMIVED CTATHED H 00pazvVIOIMIHEXC B HeH.
oo

|
[ ]
cn
Col !

[ .
0 e S eon ] 00— c—w.
o, \ - -'C—oH
o Coo-
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JIZH; CHy
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.- CO0 i
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e
coo-

5. Kakoe MakCHMATEHOS KOMHY2CTEO MoTekyI ATE (T 1) MoEeT CHHTSHPOEATECA B
pearEax THEIA Kpedca opH pacdeTe Ha 0OHY MOJISKVIY cvocTpaTa?
A - mpeepamenne AUETEL-KOA B CYRIHERT-KOA,
b - npeepamerse (YEUHEET-K0A B dyManar:
B — npeepamrenne CYKUHEEL-KOA B CYKIHHAT:
I' — npeepamenne $yMapaTa B Majar.
J — oxEcreEne gneta-KoA oo COyp.
IIpEESOHTE pacHEeTEL
6. Iz ciECcKa ESMEcTE BEIDEPHTE BEIISCTER, ABIOIIHECT AKTHEATOPAMH H
HHTHOHTOpAaMH PeryIATopHEX (fepMeHTOE 00IIero IVTH KaTabomHsMa.

1. AT® 6. HATT®

2. HAJTH; 7. All®

3. Hutpart §. CyxumsaL-KoA
4. OrcanQansTar 9. Ilnpyear

5. Anetan-KoA
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PepreHinb Axmusamops Huzudumopul
[ IBpYEATACTHAPOTEHA

o-KeTormyTapatgeragporeHasa

Tema 4. O0meH n pynknuu yriesonos (OIIK-5)
Jlexknus.

Jlexmsi1. OcHOBHBIE YTIIEBOIBI )KUBOTHBIX, X COJAEPXKaHUE B TKaHAX, OMonorndeckast poib. OCHOBHBIE
yrineBoab!l nuniy. IlepeBapuBanue yrieBoaoB. [110k03a Kak BaKHEHIINI MeTaOOIUT YIIIEBOIHOTO OOMEHa:!
o011asi cxeMa UCTOYHHKOB M ITyTeH pacXof0BaHMs IITIOKO3bI B opranusme. Karabomusm mioKo3bl.
AbdpOoOHBIii pacmaja - OCHOBHOM IMyTh KaTaOOIM3Ma ITTIOKO3bI Y YeJIOBEeKa U APYTHX a3pOOHBIX OPraHU3MOB.
[TocnenoBaTenbHOCTD peakuii 10 00pa3oBaHus MHpyBaTa (a3pOOHBIN TIIMKOIN3) KaK CHIeU(DUIESCKUM 115
IJTIOKO3BI Iy Th Katabomiu3ma. Pacipoctpanenue u (pu3noaornueckoe 3HaueHue a3poOHOro pacnana
DII0KO3b1. Mcrionb30BaHMe TIIOKO3BI AJIs1 CHHTE3a )KUPOB B TICYCHU U B )KUPOBOU TKaHU. AHaIPOOHBIH
pacraj] IIII0K03bI (aHa3POOHBIN MTUKONIN3). [ TMKOTUTHYECKast OKCHIOPEAYKITHS, MUPYBAT KaK aKIenTop
BOJIOpOAa; cyocTparHoe (hochopminpoBanue. Pactipenenenue u Gpu3noIoruueckoe 3HaueHHe aHa3POOHOTO
pacnazia DIroKo3bl. BUOCHHTE3 MIIOKO3bI (ITIFOKOHEOTE€HE3) U3 AaMUHOKHUCIIOT, INIULEPUHA U MOJIOYHOMN
KHUCJIOThL. B3aMOCBSI3b IMIMKOJIM3a B MBIIIAX U TIIOKOHEOTeHe3a B neyeHu (1uki Kopn).
ANocTepruecKre MEXaHU3MBI PETYIISILINN a3pOOHOT0 U aHAIPOOHOTO MyTel pacmaia IIIOKO3bI U
DIIOKOHeoreHe3a. buotun. Merabonnyeckue QyHKIMY U IPOSIBICHUS aBUTaMUHO3a. JIekius 2.
[Ipencrasnenue o neHT030(hochaTHOM MyTH MPEBPALICHUN TIIFOKO3bI. OKUCIUTEIbHBIE PEAKIIUH (10 CTaTUH
puOyno3o-5-ocdara). CymmapHslie pe3ynbTarsl neHrozodocdaraoro mytu: oopasosanrne HAJIOH u
neHro3. Pacnpoctpanenue u ¢pusnonornyeckoe 3HadeHre. CBONCTBA U pacpOCTpaHEHUE TIIMKOTeHa KaK
pesepBHOTO monucaxapuaa. buocunres mmkorena. Mobunuzanus rukorena. Oco6eHHOCTH oOMeHa
IJIFOKO3BI B Pa3HBIX OpPraHax MU KJIETKaX: 3pPUTPOLMTHI, MO3T, MBIIIIIIbI, )KUPOBasi TKaHb, Ie4eHb. VI3MeHeHNs
oOMEeHa TIIIOKO3bI B TICYCHHU (CHHTE3 U pacla]] INIUKOTeHa, ITIMKOIN3) IPH CMEHE Mepruo/a MUIIeBapeHns Ha
oCcTaOCOPOTUBHBIN MEPHO U COCTOSHHS ITOKOSI HAa MBIIIEUHYI0 paboTy. Poib MHCYNIMHA, ITIOKaroHa,
aJipeHaJINHa, TPOTEMHKUHA3, aJICHUIATIIKIAa3H0H 1 nHo3uToNdocharHoit cuctem. [Ipeacrasnenue o
CTPOCHUU M (PYHKIMAX YITIEBOJHOW YAaCTH INIMKOJIUIHMIOB U TIIUKONIPOTEMHOB. CHAIOBBIE KHCIIOTHI.
HacnencreeHnble HapylieHUs] 0OMEeHa MOHOCAXapHI0B M JHCAXapUI0B: TaJaKTO3EMHsI, HEIIEPEHOCUMOCTh
(bpPYKTO3bI, HEMEPEHOCUMOCTD AUCAXAPUIOB. [ TMKOT€HO3BI U ATTTMKOTEHO3HI.

IIpakTH4eckoe 3aHATHE.
1. [TucbmenHas KOHTpOIbHAs padoTa o TeMe «OO0MeH U QYHKITUN YTIICBOIOBY.
2. TectupoBaHue (KOHTPOJIBHBIN CPE3).
JlaGopaTopHbie padoThbI.
JlabopartopHasi pabora «OnpeneneHne aKTHBHOCTH AMHWJIa3bl B CHIBOPOTKE KPOBU»

OmnpeneneHne aKkTHUBHOCTH aMMJIa3bl B CBHIBOPOTKE KpPOBH IO CTENEHM THUAPOIM3a Kpaxmala
(OTOKOIOPUMETPUYECKUM METOIOM.

Odopmiienne mabopaTopHOl pabOTHI.

3amura 1a0opaTopHON pabOTHI.

KoHTponbHbIE BOTPOCHI

1. OxapakrepusyiTe IpolLecc NepeBapuBaHMsl U BCaChIBaHMsl YIVIEBOAOB B MUIIEBAPUTEIBLHOM TPAKTE.
2. KakoBbI onTuMasbHbIe YCI0BUS (DyHKIIMOHUPOBAHUS TAaHKPEATUICCKOW aMHIIa3hbl?

3. Kakue npoayktsl OynyT 00pa3oBaThCs U3 KpaxMala B IPUCYTCTBHH MOPKEITYOYHOTO coka (in vitro)?
4. Kak MO>XHO OTIPEICTUTh HATMYKE MPOTYKTOB THIPOIU3a KpaxMaia B mpode?

5. Kaxkoit pepmeHT yuacTByeT B (hOChHOPOIUTHIECKOM paciiervieHus mkorena? KakoBa poib IIIMKOTeHa B
MOJACPKAHUH TOMEOCTa3a TIIFOKO3bI?
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6. Kakue coennHeHNs SBISIOTCSA MPOILYKTaMU a3pOOHOT0 M aHA3POOHOTO IIHMKOJIN3a?
7. [Touemy B OpraHU3MeE COXPAHIETCS YHEPTETUUECKH HEBBITOIHBIN aHA3POOHBINA TTIUKOIN3?

8. KakoB sHepreTuueckuii BbIXOA aHA’POOHOTO OKUCICHHS TIIOKO3bI? YKaKUTE peakiuu cyOCTpaTHOTroO U
OKHCIUTEIBHOTO (pochopuIupoBaHus B 3TOM MpoLEcCe.

9. KakoB sHepreTHuecKuil BHIXO/] MOJHOTO a3pOOHOro oKucieHus roko3bl? [losicaute Bamn oTBer.

10. BecesimHOE )KMBOTHOE CONEPIKUTCS HA JTUETE, JIMIICHHON yIIeBojoB. KoauuecTBO OETKOB M JIMMHIOB B
paimone noctarouyHo. KOHIEHTpauus TIIIOKO3bI B KPOBM HOpMalibHas. 3a CYET Kakoro Ipolecca
MOJJepKUBACTCSl YPOBEHb caxapa B KpoBu? Kakue BemiectBa MOryT ObITh CyOCTpaTaMu Ajisi JaHHOTO
npouecca?

JlaGopaTopHasi padora «IKCNpecc-IMArHOCTHUKA NMaTOJOIUil YIJIEBOAHOT0 00MeHAa»

Omnpit 1. Peakuus Tpommepa ¢ THAPOKCUAOM MENH.

OmeiT 2. BeisiBnenue ¢ppykro3ypuu npoboit CennBaHOBa.

OHBIT 3 3H31/IMaTI/I‘IeCKI/II\/'I METOJ KAYCCTBCHHOI'O U HOJIyKOJII/I‘-IeCTBCHHOFO OHpeI[eJICHI/ISI TJIFOKO3bI B MQY€ C
noMo1bsio TecT-nojiock "GLUCOPHAN".

Odopminenne 1abopaTopHO pabOTHI.

3ammra 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONIPOCHI

1. Uto MOXeT OBITh MPUYNHON TUTICPTITUKEMUN?

2. Kakas ¢yHKUMOHANbHAs TpyNIa MOJEKYJIbl TJIIOKO3bl OOYCJIOBIMBAET MOJOXKHUTEIbHYIO IPOOY
Tpommepa? Kak MeHsieTCs IBET peaKIIMOHHOW CMECH MPU NOJOKUTENbHON ipode Tpommepa?

3. [Ipu kakux 3a00eBaHUSX HAOMIOAACTCS TITIOKO3YPHS?
4. Tlpu kakux (PU3HOIOTHICCKUX COCTOSHHIX HAOIMIONACTCS TIIIOKO3YPHS?
5. YkaxxuTe MpUYUHBI pa3BUTHUS (PPYKTO3YPHH.

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

7. Yto sBnsieTcs NpUIMHON rajakro3eMun? KakoBel CHMIITOMBI JAaHHOTO 3a00JIeBaHMs?
8. Uro sBnsieTcst MpUYMHOM caxapHoro nuadera?
9. Kak u3MeHstoTcs OMOXUMHUUYECKUE TTapaMeTpbl KPOBU U MOUYH y OOJIBHOTO CaxapHBIM JuadeToM?

10. Kak M3MEHSIOTCS CKOPOCTH OCHOBHBIX META0OIMYECKUX MPOIIECCOB YITIEBOAHOTO 0OMEeHa y OOJIBHOrO
caxapHbIM auadeTom?

JlaGopaTtopHoe 3ansiTHE
Pemenue cutyannoHHbIX 3a7a4 110 TeMe «OOMeH U QYHKITUN YTIICBOIOBY:
- Ha MepEeBapUBAHNE U BCACHIBAHHE YIJIEBOJIOB;
- Ha MEXaHU3M M PETYISIIUIO TJIMKOJIN3a U TIIIOKOHEOTeHEe3a,
- Ha MeTaboIM3M (PPYKTO3bI U TaJTAKTO3bI;
- Ha MEXaHU3M M PETYISINI0 0OMEHA IIINKOTCHA;
- Ha TIATOJIOTHUH YTIIEBOTHOTO OOMEHA.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. CocTaBbTe U BIyYUTE KOHCIIEKTHI K.

2. [ToaroroBeTech k JaboparopHbIM padoram ««OrpeneraeHre akTUBHOCTH aMUjIa3bl B CHIBOPOTKE KPOBUY,
«OKcnpecc-IMarHoCTHKa MaToJOTUi YITIEBOJHOTO OOMEHay.

3. Pemure 3agaun:
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¥ 1. SanomsHET: TAOMHOY «OCHOEHEIE VITIEBOIE ITHITH
Hazegamme Moromepr
MorocaxapagE
JHcaxapHIE
Tlomacaxapu el

2. PeOeHok 2 MecsieB IUIOX0 pa3BHUBAJICH, Tepsii B macce. [lociie kopmiieHusl Yy Hero nmocTOsIHHO
BO3HUKaJIa auapes. UckioyeHne U3 MMM MOJIOKA M NepPeBO] HA KOpMJeHHMe IVIIOKO030il He Jaju
MOJIOKUTEJbHOr0 pe3yabrara. Ilpu oOciienoBaHum pedeHKa MOJY4YeHbI CieAyolHe JaHHbIe: Aa)
HArpy3Ka IVII0K030il MaJ10 BJIMSJIA HA KOHIEHTPAIUIO caxapa B KPOBH, JHApesl COXPAHAJIACD;

0) Harpy3Ka caxapo3oi COIpPOBOXK/Ia’dach YMEPEHHBIM MOBBIILIEHUEM YPOBHSI caxapa B KpPOBH;

B) Harpy3ka (ppyKTo30ii COmpOBOKIanach OBICTPHIM TOBBIIICHHEM YpPOBHS caxapa B KPOBH U XOPOIIO
MEPEHOCUIIACH;

I') Ipy OMOTICHU TOHKOH KHUIIKK OOHapyXeHa HOpMajbHas aKTUBHOCTh caxapasbl, U30MaJIbTa3bl U JIAKTA3bI,
1) B Kajie OOHAPYKEHBI TIIOKO3a U TaJaKTo3a.

[Ipeanonoxute npuynHy 3adoneBanust. OTBET MOSCHUTE.

3. 3anoanute Taduuny «llepeBapuBanue yrieBomaoB».

J 3. 3amomEHTe TAMHLY «llepeBapHEAHHE VTIEEOTOBY.
FepueET Mecto cuETeza | Mecto geficTEHA Cvberpar IlpogveT
0- AMHI333 CIFOHEL
IlapEpeaTH=eCKAT
¢;aMHIa3a
Caxapasa

JlaKTaza
4. SamomanTe TA0mHIY «OcoteEHOCTH MOOHTHAMHE TTTHEOT€HA B IeNeHH H MEIIITAN .

Tlevens Menmier

Cxema mpomecca
PazmaaHi
THzHOIOTHIeCKOS
ZHAYEHHE

5. BoumeTe B TROMHITY KOIH9SCTED HCMOIEZ0EAHHEN HIIH CHHTERHPOEIHHED MOTEEYTT
ATE Ha OTHenEHED 3Tamax a3po0HOrO pacmaga IUmoKozEL [logcwHTafTe CVMMAPHEI
sEepreTHgeckHi 3pderT oEHCeIeHERS | MOTSKYIEL ITHOKOSEL 0 YITISKHCIOrD Fasa H BOJEL

JTamel a3po0HOT0 Pacmana IMoKosE | — AT® | + AT® | Ten dochopumHpoeagng

— 2 1 3-brdochormanepat

1,3-Budochormanepar — 2 Ilupvear
2 [Tupyeat — 2 AnetHi-KoA
2 AnsTar:KoA — 4 COp
(2 obopoTa DHTPATHOTO IMHEIA)
CyMMAapHED pesvIETaT
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6. [IpEEeIATE CXeMy CHHTS2Ad IVIOKOZEl HE ACHAparHHOBOH KHCIOTHEL [lomcamTaiite,
CEONEED MOTE 3CHapTaTa HeoOX0JHMO O714 CHHTE33 | MOME ITIFOKO2E, ERIIHIIHTE HAZEAHHT
fepreHTOE ECEX HE0OPATHMEDL PEaKIIHE, BEMHIMHTe (epMeHTEL KATATHIHPVIOMIHE PEariTHHE ©
IOTpedIeHHeM 3HEPTHH.

7. 3anoIHEATE TAOMHLY « AT TEPHYEcHHE PerVIATOPE] IHEOWIHEA H [J0N0HE0IEHEsA B

MedeHHY.
Hazgarmue PeryaaropHEE HEHETEOATOPE AKTHEATODE
MpoITecca DEPMEHTEL

I maxommaz
| LOKOHEOTEHES

8. HanumATe peasiiiy, KaTamHzHpyenE: QHQvEIIHoHATERER] depuerToM (BHE). Kax

HaNpaBTIeHHE PEakITHil CEAIAHO C HHCYIHH-LIOKAIOEOBEN HEIEKCOM?
0. SamomauTs TED:J}I]I‘.- HPET"_-.Iﬂ]IHﬂ o0nMeHa YITIEEQTOE MOPMOHAMHEY:.

Hazganue | CHrHAT I CHHTS:A Bmamame HzneHeHES KOHOEETPANHH
TOpMOHA H CEEPEITHH Ha 00MEH VITISEOJOE | IVIOKOZEL E KPOBH KAk PeIyiBTar
JeHCTBHA TOPMOEA
HacyimH
I mokaros
AnpeHATHH

10. Bemdepute cOOBITHA, NPOHCHOIANHE E [EU9eHH IO BIHAHHEM ANpeHATHHA, H
[ACCTARETE HY B MOPATKE HY MPOTEKAHHA.

1} u-mpotomep G-0emxa, cegzagsem o ['Td, akmnerpyver dochommnazy C.

2 IepeEon [IHEQISECEETAZE E AKTHEHOS COCTOAHHE.

3) LochopHIHPOEAHES IIHKOTSHCHETASE IDOTSHEREEAZ0H C.

4) T'ugpomaz ©HE ga HEs v JAT.

5) AKTHEANHA [THEOTSHDOCHOPHIAZEL

6) (0pazoEaHHe ITIOKOZEL H 2 EEXOT E KPOEE.

7) Bemop Cal* u3 3P mox gelictemen Hds.

&) O0pazoeanre rmokozo-1-gocdara.

9 AxteEanng kEHEAZE Gochopriaze koumnercon 4035 -KAMTEMOTYVIHE.

107 Oopasoeanne rmokoso-G-gocdara.

Tema 5. Oomen u pynkuuu junuaos (OIIK-5, OIIK-3)
Jlexknus.



Jlexuus 1. Baxxueiinue munuapl TKaHed yenoBeka. PesepBHbIe TUIHIBI (KUPBI) U MU MEMOpaH
(cnoxxuble TUNUABL). JKUpHBIE KUCIIOTHI TUMUI0B TKaHEH YeJI0BEeKA. DCEHIUAIbHBIC )KUPHBIE KUCTOTHI: -3
1 -6 KHCIIOTHI KaK MPEAIICCTBEHHUKH CUHTE3a diiKo3aHon10B. HezameHnMeble (hakToOpbl MUTAaHUS

JUNUAHON npupoasl. [Iniessle )upsbl 1 UX IiepeBapuBaHue. BecacbiBaHNE IPOJYKTOB IEPEBAPUBAHUS.
Hapymenus nepeBaprBaHus U BCaChlBaHUA. PECHHTE3 TPUALMIIINIMLIEPUHOB B CTEHKE KUIIEUYHUKA.
OO6pa3oBaHue XMJIOMUKPOHOB M TPAHCHOPT KHUPOB. POJb anoiaumnonpoTenHOB B COCTABE XMIOMUKPOHOB.
Jlunonporennnunasa. buocrunTes xKupoB U3 yrieBonoB B neueHu, ynakoska B JIOHIT u tpancnopt Cocras
U CTPOEHUE TPAHCIOPTHBIX JIUIIONPOTENHOB KPOBU. | MIEPXMIIOMUKPOHEMUS, THIIEPTPUITTHLIEPUAECMHUS.
JlenoHnpoBaHue U MOOMIIN3ALIUS KUPOB B )KUPOBOW TKaHH, PETYISAILUSA CUHTE3a 1 MOOMIIN3ALIUH KUPOB.
Ponp nHCynuHa, TIIOKaroHa u afjpeHannHa. bBUoCHHTEe3 KUPHBIX KUCIIOT, -OKUCICHUE )KUPHBIX KUCIIOT.
TpaHcnopT KHUPHBIX KHCIOT albOyMUHOM KpOBU. Peryisius merabonu3Ma >KUpHBIX KUCIOT. buocunres n
HCIIOJIb30BaHUE KETOHOBBIX TE€J B KAYECTBE UCTOUHUKOB dHEPIrUu. Menba0HUIN — IPEICTAaBUTEIND MIATOTO
KJ1acca JOMUHIOB «MoaynsaTopsl MeTaboinn3May. buoxummueckoe 3pdexrst Menpaonus. Bnusiaue
MenbaoHUS Ha METa0OIMYECKUE TTPOLIECCHI B opranu3me yenoBeka. Jlekmust 2. OcHoBHBIE (HOCHOTUIHIBI
Y TIIMKOJIMITU/IBI TKaHel yenoBeka: muuepodocomunuis (GpochaTnamixonuHsl,
bocharuanmdTaHOTAMUHBL, (hoCchaTuANICEPUHBI).CPUHTOPOCHOTUTUABI, ITTUKOTITUICPOTUITHIHL,
mukochuHromunuabl. [Ipencrasnenne o 6MOcHHTE3E U KaTaboIM3Me ITHX COoeAnHEHHH. DYyHKITUH
dochonununos u mukoaunuAoB. Chunronunuaossl. CTpoeHne, HOMEHKIAaTypa, Ononornyeckue GyHKIuu
siiKo3aHOM0B. BHOCHHTE3 pocTarianIuHoB, JeiikoTpueHoB. OOMeH CTepouI0B. XOJIECTEPHH KaK
NpEILEeCTBEHHUK psijia ApYTuxX crepouoB. [Ipencrasnenue o 6nocuHTese xonecrepuna. Boccranosnenue
rugpokcuMeTurytapui-KoA (I'MI') B MeBasloHOBYIO KUCIIOTY. Perynsius cuaTe3a 1 akTHBHOCTH
I'MI'-penykra3bl. CUHTE3 XKETYHBIX KHCIOT U3 XosecTepruHa. KoHbroranus »emr4HbIX KUCIIOT, IEPBUYHBIE U
BTOPHUYHBIC JKE€ITYHBIE KUCIIOTHIL. BBIBEIEHNE KEIUHBIX KUCIIOT U XojiecTepuHa u3 opranusma. JIHII u JIBII -
TpaHCIIOPTHBIE (POPMBI XOJIECTEPHHA B KPOBHU, pOJIb B 0OMeHe XosecTepuHa. [ unepxonectepuHeMusl.
buoxnMnueckne oCHOBBI pa3BUTHS arepockiiepo3a. CemeiiHas runepxosnecrepuHemus. buoxummuueckue
OCHOBBI JICUECHUS TUIIEPXOJICCTEPUHEMHUN U aTepockiiepo3a. Poib -KUcIoT B nmpoduiakTuke

arepockiepo3a. MexaHu3M BO3HUKHOBEHUS JKEITYHOKAMEHHOM 00JIe3HH (XOJIECTEPUHOBBIC KAMHH).

JlaboparopHbie padoThbI.
JlabopaTopHasi padora «IlepeBapuBanue :xkupoB. BiusiHue KeJUYHBIX KUCJIOT HA AKTUBHOCTh
MAaHKPeaATH4eCKOM JIMa3bl»
HccnenoBanne THIpoin3a JKUPOB MOJIOKA MaHKpeaTHdecko Jumaszoi (mpemapar «llankpearnn») B
OTCYTCTBHUH U B MIPUCYTCTBUU JKEITUH.

Odopmiienne mabopaTopHOil pabOTHI.

3amura 1abopaTopHON pabOTHI.

KoHTponbHbIE BOTPOCHI
. B ueM paznuuune crpoenus u GyHKumi GoconunuaoB U TPHALMITITULCPUHOB?
. K xakomy kiaccy u noakiaccy pepMEHTOB OTHOCUTCS TaHKpeaTHUecKas Jinnasza?
. Kakoii Tun xumMuueckou CBA3M pacIIeNIseTcs] HaHKPeaTndeCKON JIMa3on?

1

2

3

4. KakoBbl ONITUMAaJIbHBIE YCJIOBUS ISl TAHKPEATUYECKOM JIUTA3bI?

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

6. Kaxoti Bun crienuuaHOCTH XapakTepeH s auna3bl? [loscHuTe OTBET.
7

Creatopes — COCTOSIHME, XapaKTEpHU3YyIOLeecs NPUCYTCTBHEM JUNUAOB B Kaje. Crearopes 4acrTo
HaOmoaercs y MoAel ¢ TucyHKIUEH e4eHu U KeTIHOTro My3bIps. OObSICHUTE, TOYEMY.
8. Ilouemy y MaIMEHTOB CO CHIDKEHHOHM cekperrell OMKapOOHATOB MOKEIYIOYHOM KeIe30i aaxe MpH
HOpMaJIbHOM CEKPELMH JIUNa3bl ¥ KOJUIa3bl pa3BUBAETCA CTEATOpEs?

JlaboparopHasi pabora «Onpenenenne 0011ero XoJaecTepuHa B CbIBOPOTKE KPOBH NPAMBIM METOA0M
no peakuuu 3aaTtkuc — 3aka»

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

Odopmnenue 1abopaTopHOi pabOTHI.
3ammra 1a00paTOpHOI pabOTHI.
KoHTposnpHBIE BONPOCHI
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. Ilepeuncnure QyHKIMH XOJIECTEpUHA B OPraHU3ME.

. YKaxuTe, B KAKMX OpraHax MPOMCXOAUT CHUHTE3 XOJIECTEPHHA «Ha SKCIIOPTY.

. VI3 KaKkoro BelecTBa CUHTE3UPYETCSI XOIECTEPUH?

. Kakoii (hepmeHT siBIsieTCS perysiTOpHBIM B CHHTE3€ X0JIeCTeprHA?

. Ilouemy yainie BcTpeyaeTcsi THIIEPXOIECTEPUHEMUS, & HE TUIIOXOJIECTEPUHEMUS ?

. Kak u3MeHHUTCS CUHTE3 XOJIeCTEpUHA ITPU MTUTAHUU TOJIBKO pacTutesibHOM numiei? [Touemy?
. Kakue BelecTBa CUHTE3UPYIOTCS U3 XOJIECTEPUHA B OpraHU3Me?

00 N N L LN

. Kakum 06pazom Oosbliast 4acTh XOJECTEpUHA BEIBOAUTCS U3 OpraHuizMa’
JlaGopaTtopHoe 3ansiTHE
1. [TucbmenHas KOHTpOIBHAs padoTa o TeMe «OOMEH JIMMHUIO0BY.
2. TectupoBaHue (KOHTPOJIBHBIN CPE3).
3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThI.
1. CocTaBbTe U BIyYUTE KOHCIIEKTHI JTCKIIHUA.

2. IloaroroBbTech k nabopaTopHbIM paboram «llepeBapuBaHue >KHpOB. BiusHHE XKEIUHBIX KHCIOT Ha
aKTUBHOCTH IMAHKPEaTHUECKOH JTnMasby, «OnpeaeneHue 00I1Iero XoJecTeprHa B CHIBOPOTKE KPOBU MPSIMBIM
METOJOM MO PEAKIUH 3JaTKUC — 3aKay.

3. Pemure 3anaun:
1. 3anoanuTe TA0IUNY «DYHKUMH ANIOJUNIONPOTEHHOB).

ATOTBIOTDATEHE BX0HT B COCTaE DYHKIHE

A
B-48
B-100
C-II
E

2. SamoummETe TA0MHIY «PacienacHHe THIHIOE .
[lamrpeatrdeckad | JIHOONPOTEHH: TAL-mnaza
/A3 JHIOAZE

JIOKATH23THA pearITHH
AKTHEATOPEl PEIKITHHE
CyOCTpatel peaknHe
CCHOEHEIE IPOIVETEL ParITHH
Cyaeda IpoIVETOE pearHe

3. B B-okuciaeHuM KUPHBIX KHUCJIOT YYACTBYIOT HECKOJIbKO TUINOB anujI-KoA-neruaporenas: Ha
MepBoOM 3Tamne padoraer gepMeHT, JerHAPUPYIOIIHIA s KUPHbIE KHUCJIOTHI ¢ 001bII0H JJINHOM
yriepoanoii nenu (ot C18 no C12), mocJie TOro Kak skMpHbie KUCJI0THI Ykopauusawtcs 10 C12,
HAYMHAaeT padoTaTh Apyrasi AeruAporeHasa, KOTopas Aeruipupyer ;KUpPHbIe KHCJI0THI CO cpeHeil
auHoi enu (or C12 go C6). Onno u3 HaubosIee pacpoCTPAHEHHBIX FreHeTUYeCKHUX 3200/1eBaHM i
(rerepo3urorsl 1:40) — nedexTt pepMeHTA TerHAPOreHA3bI dKUPHBIX KUCJIOT CO CPeIHel AJIMHON Henu.
Yacrora Takux 00jbHbIX cocTaBiseT 1:15000. AedekT nannoro ¢pepmenTa Hapymaer P-okucjieHue
JKHPHBIX KHCJIOT, H 3TOT Bas)KHEH NI MyTh, 00ecreYnBaONIUil KJIeTKU JHeprueil, HOpMaJbHO He
¢pynkuuonupyert. [louemy y Takux 60/1bHBIX B IEPHOJA MeKAYy NPHeMAMH MUY Pa3BUBAETCH
TUNOITIMKEMHUS] M TUIIOKeTOHeMMus ?

4. MN3BeCTHO HacC/eIACTBEHHOe 3a00jieBaHHe, NMPU KOTOPOM B CKeJETHBbIX MbIIINAX CHUKEHA
KOHUEHTpalUusd KAPHUTHHA B pe3yiabrare Aedexkra (pepMEeHTOB, YYACTBYIOIIMX B ero cuHrede. Kak
CKa)KeTCsl HA CNMOCOOHOCTH BBINOJHATH MJINTEJbHYI0 (pU3NuecKyl0 padoTy HM3Kasi KOHIEeHTpalus
KapHUTHHA M nouemy? Ilon MuKpockonoM B KJIeTKAX TAKMX MBI BHAHBI BKJIOYEHHS KMpA.
O0bsicHUTE UX POUCXOKIEHHE.



5. B KpoBH 00JILHOIO MOCJIE ee XpPAaHEHUS] B XOJIOAWJIbLHHKe B TedyeHHe 16-24 yacoB mosiBisieTcs
CJIMBKOOOpa3HbIN CJIOH HaJI MNPO3Pa4yHOl CHIBOPOTKOH. B KpoBM 3HAYMTEJBHO YBeJIHYEHO
cofiepKaHue TPHALNWIIJIMIEPHUHOB, KOHIEHTPAUMs X0JleCTepHHA cJIerka nopbimeHa. KimHnuecknx
NPHU3HAKOB aTepocKJ/Jepo3a HeT. K KakoMy THIy MOKHO OTHECTH JaHHYIO TMIIEPJMIIONPOTCHHEMHIO?
KakoB MexaHM3M HapylIeHH B JMIIHIHOM o0MeHe?

6. SamomEATE TaOmany « THOE! IEMHH, B

L BnepIHnHIeNH Mozexy

HX ATEPOCKISpOsy.

TAPHED JederT

7. Y eHIIMH KeJYHOKaMeHHasi 00/1e3Hb 3a4ACTYI0 SIBJISICTCS CJIeCTBHEM BbICOKOI0 YPOBHS
3CTPOreHOB B opranusme. U3BecTHO, 4TO 3CTPOreHbl YTHETAIOT CHHTE3 70-THAPOKCHJIA3BI, HO
yBein4nBawT KonudecTtBo ¢pepmenta 'MI'-KoA-penykraspl. O0bsicHUTe, HOYEeMy H3MEHEHUS B
o0MeHe X0JieCTepHHA, BbI3BAHHbIE 3CTPOreHAMH, MOT'YT OBbITh IPUYMHON 00JIe3HH.

8. Ilpn HekoTOpBIX 3a00/1eBAHUSIX NMPOMCXOAUT NATOJOTMYeCKOe HAKOIUICHHE KHPOB B IEYeHH —
okMpeHHe nedeHH. DyHKIUM renaToMTOB NMPH 3TOM HapymawTcs. PasButne oKMpeHHs NedeHH
yacTo HaO0JI0gaeTcss NPH XPOHHYECKOM ajakoronusmMe. OObsICHHTE BO3MOXKHBIH MEXaHM3M 3ITOr0
3a00J1eBaHUSA, HCIIOJIB3YS CIeYIOIINH AJITOPUTM pPelIeHHs:

a) HAMMILIUTE PEAKIMKU OKUCICHUS 3TaHoda 10 aneTui-KoA;

0) yKaxxuTe, Kak U3MEHUTCsl KoHIeHTpanus aneTwi-KoA u coornomenne HAJIH/HAJI+ B MuTOoXoHApHUSIX
MEYCHU;

B) YKaXXHUTE, KaK U3MEHUTCS CKOpocTh peakiuii [[TK;
') B KAKOM HaIpaBIIEHUU CIBHHETCS PABHOBECHE PEaKIUU «IuokcuareroHpocdar ® rmurnepodocdar»?
) KaK U3MEHHUTCSI CKOPOCTh CHHTE3a KUPHBIX KUCIIOT U )KUPOB B KJIETKAX MeUeHH?

9. Ilpun oOcienoBaHuM NMalueHTAa B Bo3pacTe 45 jieT ObLIO BBISIBJICHO, YTO COAep:KaHHMe 001Iero
X0J1eCTePpUHA MOBbIIEHO (7,2 MMOJIB/JT), HO MOHU:KeH XoJiecTepuH JIBIL. Ykaxkure marosnoruio, ajs
KOTOPO# XapaKTepHbI IaHHbIE MPU3HAKH.

10. OusienHOBasi KHMCJOTA NPOXOAMT NyTh P-okucieHus. Kakoe konudectBo AT® npu 310M
oOpasyercs?

Bomnpocskl no teme «O0men u pynkuuu Junuaos. [lepesapuBanue xxupoB. JINmoaus u Junoreses».

1. CtpoeHre OCHOBHBIX JIMIHMIOB TKAaHEH ueloBeKa: KUpHble KUCIOTH, TAI, dochomunuasl, sxemyHbe
KHCJIOTBI, XOJIECTEPHUH U JIp.

2. IlepeBapuBaHue U BcacblBaHUE )KUPOB. PecHHTE3 )KUPOB B KMILIEYHOM CTEHKE.

3. O6pa3oBaHue B KUIIEYHUKE TPAHCTIOPTHBIX (hopM JHUNHA0B. Poib anmoOenkoB. 3HaYeHUE XUIIOMUKPOHOB
u JIOHII B Tpancnopte *upa U3 KUIIEYHHUKA.

4. PaciierieHue U CUHTE3 TPUIIIUIIEPUHOB B KUPOBOW TKaHU, UX peryisiiud. Poias nunonporenHiaunas u
TAT-numnas.

5. OKwucieHue XKUPHBIX KHUCIOT. 3HAUYE€HHE, CYIIHOCTh, IOCIEI0BATEIbHOCTh PEaKIUd. DJHEpreTuka
nponeccoB. Cs3b ¢ L{I1D u [ITK.

6. OKuCIIeHNE KUPHBIX KHCIOT C HEUYESTHBIM YHCIIOM aTOMOB YIJIEPOa U HETIPEICIIbHBIX JKUPHBIX KUCIIOT.
7. Hapymienus B-okucieHusl.

8. KeronoBble Tena. XumMudeckasi Ipupoaa, poiib, CUHTE3. [ [puurHbI Ke€TO3a M KeTOalKna03a NpH CaXapHOM
nuabere U rojgoAaHuu. J[uarHocTuyeckoe 3Ha4YeHHE ONpPE/IeNIeHNs] KETOHOBBIX Tell B MOYE.

9. BuocuHTE3 KUPHBIX KUCIOT: MOCIEIOBATENBHOCTh PEAaKLU, JTOKAIU3alKs IpoIecca, XapaKTepUCTHUKA
(hepMEHTOB, perysIus.

10. Ponb (hepMeHTOB AecaTypas U JIOHTa3 B CHHTE3€ KUPHBIX KHUCIIOT.

11. [TaTonoruu TUOUAHOTO OOMEHA: O)KUPEHHE.

12. IloHsATHE O JOIUHTE.

13. Baustarie Menb1oHUS Ha METa0OJTMYECKUE MPOIECCHl B OPraHU3ME YEIIOBEKa.

Bomnpocel o teme «O0mMeH xoJiectepuHa. buoxumMuvyeckue MeXaHU3Mbl PA3BUTHSA aTE€POCKJIEPO3a»:

1. @ynkun pochomunuaos. Merabonmusm dpochoaunuaos (pacnas, CUHTES).
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2. Hapymienust oOMeHa CIOKHBIX JTUTHJIOB.
3. Ditko3aHOUbI: KiaccuuKaius, CHHTEe3, PyHKITIH.

4. XonectepuH: OUOIOTHYECKasl POJIb, COAEPIKaHUE B OpraHu3Mme. VICTOUHUKHM XOJeCTepHHa B OpraHU3MeE.
Knaccudukarus npon3BOIHBIX X0JIE€CTEPUHA.

5. CunTe3 xonecTepuHa B opranusmMe. Perynsinus cunresa.

6. O0MeH 3(hupOoB XoJIeCTeprHA.

7. buocuHTe3 XKeNMUHbIX KUCIOT. [lepBUUHBIE M BTOPUYHBIEC >KETUYHBIC KHUCIOTHI. DHTEpOrenaTuyeckas
UUPKYJISLHUS.

8. JlumompoTenHsl W UX pOJIb B TPAHCIOPTE XOJECTEPHHA: DHJIOICHHOTO W 3K30reHHoro. [IpuyuHb
BO3HUKHOBEHUS aTePOCKIIePO3a U KETYHOKAMEHHON OOJIe3HU.

9. Perynsnus nunugaoro ooMeHa, pois [THC, TopMOHOB, BUTAMUHOB.

10. [TaTonoruu AMOIUAHOTO OOMEHA: YKUPOBOE NIEPEPOXKICHHUE TTEUCHH, TUCITUTTOTPOTEHHEMHUH.

Permenne cutyanimoHHbIX 3a/1a4 110 TeMe «OOMEH JIUMUI0BY:

- Ha IepeBapUBaHUE, BCACBIBAHUE U TPAHCIIOPT JIUIHJIOB;

- Ha MEXaHU3MBbI U PETYJISLHUIO JIUIONIN3a U JINTIOTeHE3a;

- HA MEXaHU3M M PETYIISIIUI0 CUHTE3a X0JIECTEPUHA;

- Ha TATOJIOTMH JIMIIUIHOTO OOMEHA.

Tema 6. O0MeH u pyHKIIUM a30TcoAepPKANUX coequHEeHUT. O0OMeH (0eJIKOB 1 aMHUHOKHCJI0T. O0MeH
HyKJenHOBbIX Kucjaor (OIIK-3, OIIK-5)
Jlekumus.
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Jlexmus 1. O0mas cxeMa HCTOYHUKOB U IyTEH pacXol0BaHUsl aMHUHOKHUCIIOT B TKaHsX. JluHamMudeckoe
cocrosinue OenkoB B opranusme IlepeBapuBanue 6enkoB. [IpoTenHasbl - HENCUH, TPUIICUH, XUMOTPUIICHH.
[TpodepMeHTHI POTEHHA3 U MEXaHU3MBbI UX MPEBPAIICHUS B (PEPMEHTHI; CyOCcTpaTHas Crieu(pUIHOCTD
npoTenHa3 (M30upaTeNbHOCTh THAPOIN3a MENTUAHBIX CBsI3eil). DK30MenTuaas3sl: KapOoKcUIenTuaasa,
aMHUHOIIENITUAA3BL, AunenTuaas3bl. [locTynieHne aMHHOKUCIIOT B KJIETKHM TKaHel. J[narHoctuueckoe
3HauUeHNE OMOXMMHUYECKOTO aHAN3a JKEIYA0UYHOTO U TyOeHAIBHOTO coKa. [IpoTerHasbl momKemy104HoM
’KeJe3bl U MaHKpeaTuThl. TpaHcaMUHUPOBaHUE: aMUHOTpaHC(hepasbl; KodpepMeHTHas: GYHKIUS BUTAMUHA
B6. Cnenndpuunocts aMuHOTpaHCchepas. AMHHOKUCIIOTHI, yYacTBYIOIIME B TPAHCAMUHUPOBAHUU; 0c00ast
POJIb NNIyTAMUHOBOM KUCIIOTBI. bruosornyeckoe 3HaueHNEe peakuil TpaHcaMuHUpoBanus. OnpenencHue
TpaHCaMHUHAa3 B CHIBOPOTKE KPOBH IPH JHATHOCTUKE MH(ApPKTa MUOKAp/ia, 3a00JIeBaHHUAX TTEYCHU.
OxucnaurenpHOEIe3aMUHUPOBAHNE aMUHOKHUCIIOT; DIyTamMaTAeruaporesasa. HenpsmoenezaMuHupoBaHue
aMUHOKHCIIOT. bronornueckoe 3HaueHUe 1€3aMUHUPOBAHNS aMUHOKHUCIIOT. KOHEUHbIE TPOAYKTHI
a30TUCTOTO0 OOMEHA: COJTM aMMOHHMA U MoueBrHA. OCHOBHBIE HCTOYHUKH aMMHUaka B opranusme. Poib
DIyTaMHHA B 00€3BPEKUBAHUN M TPAHCIIOPTE aMMHaKa. [ TyTaMUH Kak JOHOpP aMUIHON TPYIIIBI IPU
CHHTE3€ psiJia CoeIMHEHM. [ TyTaMiHa3a moyek; oOpa3oBaHUE U BbIBEJICHHE COJICH aMMOHUS. AKTHUBAIHS
[IyTaMUHAa3bl MIOYEK MpH anuo3e. buocuHres MmoueBUHbI. CBA3b OPHUTHUHOBOTO LIMKJIA C IPEBPAILIEHUAMU
(bymMapoBO#i 1 aciaparHOBOM KUCIIOT, IPOUCXOX/IEHUE aTOMOB a30Ta MOYeBHHBI. Hapymienus cunresa u
BbIBeJIcHUsI MOYeBHHBI. [ nnepammonuemun. OOMeH 6€3a30THCTOr0 OCTaTKa aMHUHOKHUCIIOT. [ THKOTeHHBIE U
KETOTCHHbIE aMUHOKHCIOTHI. CUHTE3 TIIIOKO3bI U3 aMUHOKHUCIOT. CHHTE3 aMUHOKHUCIIOT U3 TIIFOKO3bI.
TpancmerunupoBanue. MeTHOHMH U S-aieHO3MIMETHOHUH. CUHTE3 KpeaTnHa, aJpeHalInHa,
docharuannxonunos; metunupoBanue/IHK. TerparuapodonueBas KucaoTa U CUHTE3 OHOYTIIEPOIHBIX
TPYIII: UCTIOIB30BAHUE OAHOYIIIEPOIHBIX TPYIIT IPOU3BOJHBIX TETPArHAPOPOIHEBOIT KHCIOTHI.
MetunupoBanueromonuctenta. [IposiBieHnss HeIOCTaTOYHOCTH (POTMEBOM KUCIOTHL. AHTUBUTAMHUHBI
¢domreBoit KUCIOTEL. MexaHu3M IeHCTBHS Cynb(aHnIaMuaHbIX TpenapatoB. OOMeH (eHuIaIanuHa U
TUPO3WHA B pa3HbIX TKaHAX. DeHUIKeTOHYpus: ONOXUMHUYECKUI Ie(DEKT, MPOsBICHUS O0IE3HU, METOBI
npenynpexaeHus (TeHeTHIeCKask KOHCYIBTAIS ), TUarHOCTUKA U JIedeHUe. AJIKaTOHYpHs. AJTLOUHU3M.
Hapymenne cunresa qodamuHa rnpu napkuHcoHu3Me. JlekapOokcninnpoBaHue aMUHOKHUCIIOT. broreHHbie
aMHHBI: THCTAMUH, CEPOTOHUH, -AMUHOMACIISIHAs! KUCIIOTa, KarexoidaMuHbl. OOpa3oBanue, (GyHKINU.
JlezaMuHUpOBaHUE U TUAPOKCIIIUPOBAHNE OMOTEHHBIX aMUHOB. OOMEH cloxHBIX OenkoB. OOMeH
reMornioOuHa. buocunres rema u ero peryssinusa. Hapymenus cunresa rema: nopdupun. Pacman rema.
O6e3BpexxuBanue Ommpyonna. OOMeH jkenes3a: BcachlBaHUE, TPAHCIIOPT KPOBBIO, IETIOHUPOBAHUE.
Hapymenust oOmMeHa xenesa: xene3ofaepuIuTHas: aHeMus, TeMoxpomaros. Jleknus 2. Pacman
HYKJIEMHOBBIX KUCIOT. HyKileas3sl NUIIEBApUTENBHOIO TpaKTa U TKaHe!. Pacniaa mypHHOBBIX HYKJIEOTHIOB.
[IpencraBnenne o OMOCUHTE3€E MyPUHOBBIX HYKJICOTHIOB; HaualbHbIE CTaJAUN ONOCHHTE3a (OT
pub030-5-hocdara 1o 5-pochopudoznnamuna). MHO3ZMHOBASKUCIOTA KaK MPEIIICCTBEHHUK aICHUIIOBOH U
ryaHusioBoit kuciot. [IpencraBnenue o pacmnange 1 OMOCUHTE3€ MUPUMUAMHOBBIX HYKJICOTHIOB. Perymsnus
OMOCHHTE3a MyPUHOBBIX M MUPUMUANHOBBIX HYKJI€oTHA0B. Hapymienus oomena Hykiaeotunos. [logarpa;
IIPUMEHEHUE U0y pPUHOIA ISl JeueHus nogarpsl. Kcantunypus. Oporauuaypus. buocunres
Ne30KCUPUOOHYKIEOTUIIOB. [IpuMeHeHne MHrMOUTOPOB CUHTE3a 1€30KCUPUOOHYKIICOTHAOB /TSl JICUCHHS
3JI0Ka4e€CTBEHHBIX oImyXxojei. CTpoeHne HyKJIEHHOBBIX KUCIOT. CBsA3U, GOpPMUPYIOIINE IEPBUYHYIO
crpykrypy AHK u PHK -5'-pocdarhblit u 3'-ruipoKCHIbHBINA KOHIIBI TTOJIMHYKJICOTHAHBIX IIETICH.
Bropuunas crpykrypa [JHK n PHK. Bunossie pa3snuuus nepBUYHON CTPYKTYpbl HyKJIEMHOBBIX KHCIIOT.
Tuner PHK: pubocomusle, TpancnopTHele, MaTpuyuHble. CTpoeHue xpomatiuaa u puobocom. buocunres JJHK
(perumukarys), crexuoMerpus peakiuu. CyOocTparbl, ICTOYHUKH SHEPTHH, MaTpULa, (epMEHTHI U OeNKH
JHK-pennmukarusHoro komruiekca. Cunres JJHK u ¢dassr kinerounoro nenenus. Uaeatuanocts JJHK
pa3HbIX KJIETOK MHOTOKJIETOUHOro opranusma. [loBpexxnenus u penapauusa JJIHK. Xapakrepucrtuka
depmentoB JIHK - pemapupyromiero komrekca. buocunres PHK (Tpanckpumius): cTeXuoMeTpus
peaxiuu. JIHK kak marpuiia PHK-nonumepassl. bBuocunTe3 pub0oCcOMHBIX, TPAHCIIOPTHBIX M MATPUYHBIX
PHK. ITonsiTEe 0 MO3an4HO# CTPYKTYypE F'€HOB, IEPBUYHBIX TPAHCKPUINITAX U UX TOCTTPAHCKPUIILIUOHHOM
npoueccunre (co3peBanuu PHK). buocunres 6enkoB (Tpancusius). Peanu3zaius reHeTHIECKOM
uHpopMaLuu B peHOTUIINYECKHE PU3HaKu ocyecTrisgeMas B Hanpasienuu JJHK MPHK 6enok
(OCHOBHOI1 OCTYAT MOJEKYISAPHOM Oronorun). KoHnenuus offH reH - OuH 0eNTOK UM TOYHEE OAUH T'eH
- OJIHa OJUNENTHIHAs 1enb. [IpencraBneHe o KOJNIMHEAPHOCTH, T.€. COOTBETCTBUM HYKJIECOTUIHON
MOCIIEIOBATEIIbHOCTH AK30HOB T'€HA 1 aMHUHOKHUCIIOTHOM MOCIIEI0BATEIEHOCTH COOTBETCTBYIOLIETO OeKa.
Buonornueckuii Kox - crocod nepeBosia YeThIpeX3HAYHO HyKJICOTHIHOM 3anucu HHpopMaly B
JBaJIIaTU3HAYHYI0 aMUHOKHCIIOTHYIO TIOCe10BaTeNbHOCTh. CBOMCTBA OMOIOrMYECKOTO KoJa:
TPUILIETHOCTbD, CEUU(DUIHOCTD, BEIPOKACHHOCTD, YHUBEPCATBHOCTh. OTHOHAIIPABICHHOCTD U
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JlaboparopHbie padoThbI.
JlabGopaTopHas padora «IlepeBapuBanue 6ekoB. OnpenesieHue KMCJIOT KeJTYT0YHOI0 COAEPKUMOI0»

Conepxanue J1a0OpaTOpHOM pabOTHI: TUTPOBAHHE KHUCIOT JKEIYAOYHOTO COAEPKUMOTO B MPUCYTCTBHH
Pa3NUYHBIX UHAWKATOPOB; pacueT 0OIIeil KUCIOTHOCTH, CBOOOTHON M CBSA3aHHOW COJSTHON KHCIIOTHI.

Odopmnenne 1abopaTopHOi pabOTHI.

3ammra 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONIPOCHI

1. Kakue akTopsl onpenesnstor OMoJIOrH4ecKy o IEHHOCTh MUIIEBBIX OSITKOB?

2. B xakux oraenax XXKT u npu yyactun kakux (pepMEeHTOB IPOUCXOTUT IHIPONIN3 Oenka?
3. Kakue ycioBust HECOOXOUMBI JIJIs1 TIEpeBapUBAHUS OCIIKOB B JKEITyIKe?

4. Kakoif 3H3UM JKEIyJOYHOTO COKa TPUHUMAET ydacTUE B JCHATYpalluu OCIKOB y JEeTell TpyaHOTO
BO3pacra?

5. Kak npoucxoauT akTuBamys NpoTeoTUTHIECKUX (PEPMEHTOB KeTy/IKa U KHIIeYHHKA?
6. Kak npenoTBpaiaercsi 1eiCTBUE MENTUAA3 HA KIETKH JKeJTyJIKa U KUIIIeYHUKa?

7. Kakue BemecTBa sBISIOTCA MpoxykTamu ruapoinu3sa 6enkoB B XKKT? KakoBel MeXxaHH3MBI HX TPAaHCIIOPTa
13 KUILIEYHHUKA B KPOBb?

JlabopatopHas padora «KoHeuHble NPOIYKTHI A30THCTOr0 00MEHa»

OnebiT 1. buyperoBas peakuus Ha MOYEBHHY.

Ompit 2. KonmuvecTBeHHOE OTpeieNieHre KpeaTHHINHA B Mode 1o 1BeTHOH peakuuu Adde (merox [lommepa).
OmeiT 3. KomndyecTBeHHOE ompe/ielieHue aMMuaka B Mode o ManbsdarTu.

Odopmnenne 1abopaTopHOi pabOTHI.

3ammra 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONIPOCHI

1. Kakoe BemecTBO SBISETCS OCHOBHBIM KOHEYHBIM IPOJYKTOM a30THCTOTO OOMEHAa B OpraHU3MeE
yesoBeka? [ 1e mporucxXoauT ero CUHTE3?

2. B kakoM BuJe aMMHaK W aMUHHBIM a30T TOMANAOT W3 TMepudepudecKruX TKaHEW B TICUYCHb IS
00pa3oBaHUsI MOYCBUHBI?

3. Jledexr kakoro u3 (HepMEHTOB OPHUTHHOBOTO IUKJIA MOXET OBITh MPUYMHON YBEIHYCHUS CYTOUYHOMH
AKCKpEIHs aprHHUHOCYKIIMHATa?

4. Tlouemy npu MOpaKEHUSAX TIEUCHHU HAOIIONACTCS aMUHOAIMTYPHS?
5. KakoBbI IPUUNHBI YBEIUUYEHHUS U YMEHBIIECHUS SKCKPELIUN AMMOHUIHBIX COJIEH ¢ MOYOH?
6. Y KOTo CyTOYHOE BBIJICJICHHE KpeaTHHWHA OOJIbIIe — Y MY>KYMH WK Y skeHImuH? [Touemy?

7. T1aTonoruio Kakoro opraHa MOXKHO IPEINOJIOKUTh Y OOJBHOT0, €CIM OMOXMMHYECKUN aHAIU3 KPOBH
II0Ka3aJl yBEJIMYEHNE KOHLIEHTpaluu MoueBUHbI? [louemy?

8. IlaTooruio Kakoro opraHa MOXKHO MPEIMOJIOKUTH y OONBHOTO, eclii OMOXMMUYECKHI aHaJu3 KPOBU
[I0Ka3ajl CHUKEHUE KOHIIEHTpauu MoueBUHbI? [Touemy?

JlaGopaTtopHoe 3ansiTHE

1. [lucbmenHast KOHTpOJbHAsA paboTa mo Teme «OOMeH M (PyHKIIMH a30TCcoAepkKaIIuX coeuHeHn. OOMeH
AMHHOKUCIIOT U 0esikoB. OOMEH HYKJICHHOBBIX KHCIIOTY.

2. TectupoBanue (KOHTPOJBHBIN Cpe3).
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocTaBbTe M BBIYYUTE KOHCIIEKTHI JICKIIHM.

2. [ToaroroBeTech k 1abopaTopHbiM padoram «IlepeBapuBanue 6enkoB. OnpenesneHne KHCIOT KeITyJOYHOTO
coieps)kuMoroy, «KoHeunble MpoLyKThl a30THCTOTO OOMEHa.

3. Pemure 3agaun:

1. 3anonHuTe Ta0MUNy «XapPaKTEPUCTHUKA MPOTEOJTUTUHYECKUX (PEPMEHTOB KeJTYI0YHO-KUIIEYHOTO
TPaKTa»:
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2. C nuuieii B oprannsm pedenka nocrynuio 80 r 6eska B cyrku. C M040ii 32 3TO ke Bpemsl
BbIIeJMI0Ch 12 1 a3oTa. KakoB a3orucTsiii 0ananc y pedenka?

3. Y 060o1bHOrO IUIOXOM AaNmeTuT, TOIIHOTA, morepsi Beca. IIpm aHaam3e Keayr04HOro Coka
onpenesaeHo: o0mas KUCJOTHOCTh — 20 el., CBOOOAHOM COJISIHOM KHCJOTHI HeT, MPo0a HA KPOBb H
MOJIOYHYI0 KHCJIOTY — MOJIOKUTEIbHAsA, Pe3Ko NMoBbIlIeHa akTUBHOCTL JI/II. /lajiTe 3aki1r0uenue no
aHaJIn3y.

4. Ilpn pepuumre BuUTaMHHA B6 y rpyaHbIx jereill, HaXOOMBIIMXCH HAa MCKYCCTBEHHOM
BCKapMJIMBAHMH, ONIMCAHBI MOPaKeHUsI HEPBHOI cucTeMbl. O0bsICHNTE OMOXUMHYECKHE MEXaHU3MbI
Pa3BUTHUSl MATOJIOTMH, BCIOMHHB POJib 3TOI0 BHUTAMHMHA B oOOMeHe HellpoMeIHMAaTOPOB U
AMHHOKMCJIOT. /I 3TOro mnepe4mcjnTe OCHOBHbIE TMpeINIeCTBEHHHKH MEIHATOPOB M CaMH
MeIMaTopbl, MeTAa00JM3M KOTOPbIX CBSi3aH ¢ BUTaMHHOM B6, nmpuBeauTe mnpuMepbl peakumii
00pa3oBaHMs HEKOTOPHIX OMOTeHHbIX AMUHOB, YKAKUTE, KAK MPOUCXOAUT UX HHAKTUBALNS.

5. B 1962 r. BhnepBble ObLIa ONMCAHA CceMeilHaAsi TIHIePAMMOHHEMHUsl, IepelaBaeMasi [0
ayTOCOMHO-PElleCCHBHOMY THIY. JTO 3a00jieBaHHE XapaKTepHU3yeTc CTOMKHM YyBeJIUYeHUeM
COJACP:)KAaHUS B KPOBM aMMMAKa M MOJHBIM OTCYTCTBHEM HMTPY/LIMHA. OCHOBHbIC KJIMHHYECKHE
CHMIITOMBI CBSI3aHBI C IOPA’KEHHEM LHEHTPAJIbHON HepBHOI cucTteMbl. Hanummre peakuuio, koropas
OslokMpoBaHa NMpU AaHHOU marosoruu. [loyeMy cocTosiHue OOJMBHBIX YJIY4YIIAETCS MOC/Ie BBEICHUS
MIyTAMHHOBOM KUCJI0THI? Kak n3MeHUTCS CyTOUHOE Bbl/IeJIeHHe MOYEBUHbI IPH 3TOM MATOJIOTHU?

6. B OonbHMIY OCTaBJIeH /ABYXJIETHMH pe0CHOK C SIBJCHMAMHM OTCTAJIOCTH B (HU3HYECKOM H
YMCTBEHHOM pa3BHTHHM. B mMoue oO0HapyxeHbl ()eHHIATAHUH M (PEHUJINHPOBHHOIPAJHAsI KHCJIOTA.
KakoBa npuumHa 3a0oneBanusi? Iloyemy B Moue B 00JbIIMX KOJIHYECTBAX MOSIBJSIETCS
(pennnanannn? Ilpeanoxure JedeHne 1Jsi JAaHHOTO Caydasi.

7. Y HOBOPOKIECHHOTO pedeHKAa B poaaoMe 00HAPYKHJIM HA MOKPBIX IeJIeHKaX TeMHble nsaTHa. [lpn
00cJIeI0BAHUM B MOYe 00HAPYKEeHO 00JIbII0e KOJIUYeCTBO FOMOT€HTU3HHOBOH KUCJIO0ThI. O0bsICHUTE
BO3MOKHYI0 NPHYMHY HaOaogaemoro HapymeHusi. J[lasi orBera Ha3oBHTEe COeIMHEHMHS,
HAKAIIMBAKOIIHeCs: B MoYe 00JBHOIO, YKAKHUTe, NPH KAKOM 3a00JieBaHMH HaOII01aeTCsl TaKo
cumnToM. Hanmummure cxemMy MeTadoIM4ecKOro INyTH, B KOTOPOM 3TO COeJIMHEHHE SIBJISICTCH
NPOMEKYTOYHBIM MeTabouToM. HasoBuTe (pepmMeHT, OTCYTCTBHE KOTOPOro SIBJISICTCS NPUYHHOM
3a0oJieBaHus.

8. AtonyprHOJ — HHTHOUTOP KCAHTHHOKCHAA3bl — MCHOJIB3YyeTCsl IS JedeHHs nmogarpbel. Kakosa
OMoOXMMHYeCcKasi OCHOBA TAKOIO JieYeHus1?

9. Ilpu HacJieACTBEHHOI OPOTAlUAYPHH HAPYIIAeTCd MeTa00JM3M MUPUMHIMHOBBIX HYKJIEOTH/IOB.
JTO0 NMPUBOAUT K Pe3KOMY OTCTABAHMI0O B YMCTBEHHOM M (PU3HM4YeCKOM Pa3BUTHH, HAPYUIEHHIO
npoueccoB KpoperBopeHusi. C M040ii 00JIbHBIX BBIBOAUTCH A0 1,5 I OpOTOBOIi KHMCJIOTBHI B CYTKH.
Ha3zoBurte ¢gepMeHT, HacJeACTBEHHBIN JeQeKT KOTOPOro siBIsieTCsl NMPUYMHON 3TOro 3a0os1eBaHusl.
O0bsicHuTe, MOYEeMYy BBeJleHHEe YPHIAMHA WINM HUTHAUHA YMEHbIIaeT MATOJOrHYecKHe NMPOsBJICHUS
00J1e3HU.

10. Y 310poBOro 4esnoBeka B Mo4Ye OOHAPYKMBAKOTCA AJAHWH, CEPUH, IIIyTAMHMHOBAasl KHUCJIOTA,
MIMIHUH. Y 4YeJ/iOBeKa, 00JIbHOI0 UMCTHUHYPHEH, ¢ MOYOH BBIAEJSIOTCH AMHHOKHCJIOTHI, KOTOPbIM
coorBeTcTBYOT Komonbl MPHK: LYY, I'YY, HVI, I'VI, YUI, I'VIl, AYA. BblaejleHue Kakux
AMMHOKHCJIOT XaPAKTEPHO JJIf 00JbHbIX HMCTUHYPHEH?
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Cemunap mo teme «O0MeH W (PYHKUMH a30TCOAep:KAIIUX coeAuHeHMil. OOMeH aMUHOKHCJIOT M
0eJIKOB»

. OcobenHoctu OenkoBoro oOMeHa. A30TUCTBIN OallaHC.

. Pacmman TkaneBbIx OenkoB. Pe3epBHBIC OCIIKH.

. IlepeBapuBanue 6enkoB B xkenyake. [Iporeonutnueckue ¢pepmeHTh. MexaHu3M aKTHBALIUU.

. [lepeBapuBanue OenkoB B kuieuHuke. [Iporeonurnyeckue pepMeHThl. MeXaHu3M aKTUBAIUU.
. BcacbiBanme npoaykToB pacnanga OenKoB.

. [IpeBparnienus aMuHOKHUCIOT. [[e3aMrUHUpOBaHUE.

. TpaHcaMMHUPOBAaHNE AMHUHOKHUCIIOT.
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. Peakiiun mo xkapOOKCHUIIBLHOM TpyTIIe.
9. ObpaszoBanue 1 pacnaja OMOTeHHBIX AaMUHOB.

10. TokcuuHocTh ammuaka. [lepBuyHOE CBA3bIBAHME AaMMHAKa B OpraHu3Me [IyTaMUHOBOM U
acraparmHoBOM KucioTamu. TpaHcropTHbIe (OpPMBI aMMHUaKa.

11. O6pazoBanre MoueBHHBI. OPHUTHUHOBBIN ITUKIL.

12. BoiBenenue aMmmuaka B (hopmMe aMMOHUHHBIX COJIEH.

13. BoccTaHOBUTENBHOE AMUHUPOBAHHEA-KETOKHUCIIOT.

14. O6MeH muuHa, cepruHa, TPEOHHHA U METHOHHUHA.

15. O6men cepocoaepskamux aMuHOKUCIOT. [{luctunos. Luctunypust.

16. O6meH ¢ennnananuHa U THpo3uHa. OeHunKkeTonypusi. AJTLOUHU3M. AJIKaNTOHYpUSI.
17. O6men Tpuntodana. bone3ns XaprHyma.

18. OOMeH aMHMHOKHCIOT C  pa3BETBICHHOM  IEMbl0, JIUKApOOHOBBIX  aMHMHOKHCIOT U
JTMaMUHOMOHOKapOOHOBBIX KUCIIOT. Bone3Hb KiIeHOBOTO cHpora.

19. IMaronmoruu azotuctoro oOMeHa: 6eIKOBast HEOCTaTOYHOCTh. KBarmmopkop.
20. T'mnepamunoanuaypus. [IpuanHbl, mpuMepsl.

21. Pacnax XpoMOIIPOTEMHOB.

22. CuHTe3 reMorioounHa.

Bonpocsl o Teme «O0MeH HYKJIEHHOBBIX KUCJIO0T. MaTpUYHbIe CHHTE3bD»:
. Pacnag 1 BcachiBaHMe HYKJIEMHOBBIX KHCIIOT.

. Pacniax myprHOBBIX OCHOBAaHUIA.

. CUHTE3 NHPUMHUIMHOBBIX OCHOBAaHUM.

. CuHTE3 MypUHOBBIX OCHOBaHUH.

. CUHTE3 HYKJICO3U/I- M IE30KCUHYKICO3uATpU(OoCchaToB.

. O6mas cxema 6uocuntesa JJHK u PHK. O6pazoBanue cBsi3eil Mex 1y HyKICOTHIAMH.
. ®epmenTtsl 6nocunTesa JJHK. benkoBsie pakTopsr.
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. OcHoBHBIE dTanbl onocunTe3a JJHK.

. buocunres PHK.

10. Ilponeccunr PHK.

11. Cunte3 IHK u PHK na marpune PHK. beamarpuunbie cuHTE3HbI.

Ne)

12. Cunres 6enka. O6pazoBanue amunoaunia-T-PHK. I'enernueckuii ko,

13. OcHOBHEBIE 3TaIlbl CHHTE3a OejIKa.

14. Tlepenoc Genka uepe3 MmemOpansl. [locTTpancisimuonHas MoguduKaus o6eKa.
15. Perymsimust cunTe3a Oenka.

16. IlonaTre o TEHHOM JOITMHTE.

17. buoxumudeckue nocaeaCcTBUSI TEHHOTO JOMUHTA JJIsl OpraHru3Ma 4eJIO0BeKa.

Pemenue cutyanoHHbIX 3amad no teme «OOMeH M (yHKIMM azoTconepxamux coeguHeHuid. OOMeH
aAMHHOKUCIIOT U 0esikoB. OOMEH HYKJICMHOBBIX KHCIIOT»:

- Ha a30THUCTHIN OajIaHC;
- Ha TepeBapruBaHNEe OCIIKOB;
- Ha MEXaHU3MbI HEUTpaTu3aIlii aMMHAaKa;



- Ha OOMEH OTIEIbHBIX AMHUHOKHUCIIOT;
- Ha MeTa0OJIM3M HYKJICOTHIOB U HYKJIEHHOBBIX KHCJIOT;
- HAa MATOJIOTUU a30TUCTOro 0OMeEHa.

Tema 7. OcHOBHBIC IPUMHIMIIBI PeryJsiuu o0MeHa BemiecTs B oprannsme (OIIK-5)

Jlexknus.
Jlextus 1. [opMoHanbHAst perymnsanus Kak CpeACTBO MEKKJIETOUHON U MEKOPTaHHON KOOpAWHAIIMY OOMEeHa
BellecTB. OCHOBHBIE CHCTEMbI MEXKKIIETOUHON KOMMYHUKALIUN: SHAOKPUHHAs, TapaKpUHHAsL, Ay TOKPUHHAs
cucremsbl. Kitaccugukanus ropMOHOB 110 MecTy 00pa30BaHusl, 10 MEXaHU3MY JAeUCcTBUs. Pojas rOpMOHOB B
cucTeMe peryssiinuu Metadonusma. M3ameHenus Mmetaboian3Ma npu TUIo- U runeprupeose. [Ipuannel u
MPOSIBIICHUS SHAEMUYECcKOro 300a. [1o0BbIe TOPMOHBI: CTPOCHHE, BIUSHIE HA OOMEH BEIECTB U (PyHKIMU
MIOJIOBBIX JK€Je3, MATKH U MOJIOUHBIX JKelie3. [opMoH pocTa, ctpoeHue, GyHKIuH. CHHTE3 U CeKperus
NENTUIHBIX TOPMOHOB, TPOU3BOIHBIX AMUHOKUCIIOT U KOPTUKOCTEPOUI0B. VI3MeHeHHs kaTabonu3ma mpu
TUIIEP- ¥ TUTIOKOPTULIM3ME. Perynsius cuaTe3a 1 CeKpelyu TOPMOHOB 0 MEXaHU3My 00paTHOM CBSI3H.
Perynsmus sHepreTH4ecKoro MeTadoan3Ma, pojib HHCYIMHA U KOHTPHUHCYISIPHBIX TOPMOHOB B 00€CTIEUeHU T
romeocTasza. Poib MHCY/IMHA U TIIIOKaroHa B peryJsiiiy YHEPTeTHUECKOr0 METaboIM3Ma Py HOPMaIbHOM
MUTAHUU U TIPH TOJI0JaHUU. VI3MEeHeH!UsI TOpMOHAIBHOTO cTaTyca U MeTaboau3Ma IpH caxapHoM Juadere.
[Tonsatue o nomuure. IIaThIi Ki1ace qonuHroB «Moaynaropsl MeTaboau3May. MHCYIINH Kak JTOMMHTOBBIN
MOZyIATOp MeTabonn3Ma. HauBuyaabHble OMOXUMUYECKHE PEaKIIMi OpraHu3Ma YelloBeKa Ha
JOTTUHIOBBIN MHCYIUH. [TTIOKOKOPTHKONI-COIEpIKaIINE JOMMHT-TIPEaparhbl: 0MOXUMHUYECKHE MEXaHU3MbI
BIISIHUS HA OPTaHU3M 4eI0BeKa. JIONMHIY Ha OCHOBE NENTUIHBIX TOPMOHOB U MOAYJIITOPOB TOPMOHOB
(XOpHOHMYECKUI TOHAAOTPOIIHH, JIIOTEHHU3UPYIOLIH TOPMOH, TOPMOH POCTa): OMOXUMHYECKUE
MEXaHU3MBI BIIMSHUSA HA OpPraHU3M 4esloBeKa. JIOMMHIM Ha OCHOBE SPUTPOIIOITUHA U ar€HTOB, BIUSAIOIINAX
Ha SPUTPOII033, - ONOXMMUYECKIE MEXaHU3MbI BIMSHUSA Ha Opranu3M uenoBeka. Jlekuus 2. [Tarorenes
OCHOBHBIX CUMIITOMOB caxapHoro nauadera. Jlnabetndeckas koma. [laTorenes mo3qHuX OCIOKHEHUN
caxapHOro auabera (Makpo- 1 MUKpOAHTHOIAaTUH, He(ponaTus, peTUHONATHsI, KaTapakTa). Poib ropMoHOB
B PEryisiiuu oOMeHa KaiubIus U pocdaroB (mapaTTOPMOH, KaIbLIUTOHUH U KajdbuuTpuoin). CtpoeHue,
OMOCHHTE3 U MEXaHU3M JCUCTBUS KaJIbLUTpUoia. [IpuduHbI 1 NpOSIBICHUS paxuTa, THIIO- U
runepnaparupounuzma. Poib nouek B oomene BemectB. OOMEH BOJbI 1 MUHEPAIbHBIX coneld. O0rume
CBOMCTBA MOUM. XMMHUUYECKUH COCTaB: OPraHUYECKUE U HEOpraHU4YeCKue BelecTna. [laronornuyeckue
KOMITOHEHTBI MOYM, MEXaHNU3MBbI UX NOSABIEHUS B Mode. KIIMHUKO-IMarHoCTUYECKOE 3HaUEHUE
OMOXMMHYECKOTO aHaiIu3a MouH. PoJib moyek B mopjepKaHuu KUCIOTHO—OCHOBHOTO paBHOBecHs. Poib
MoYeK B 00e3BpekMBaHUN aMMuaka. MUHepallbHbIe BelllecTBa TkaHel yenoBeka. Knaccupukarus. [lytu
MIOCTYIUICHHUS] MUHEPAJIBHBIX BEIIECTB B OPraHU3M, MEXaHU3MbI BcacblBaHUsl. DyHKIIMY MUHEPAJIBHBIX
BEIIECTB. DJIEKTPOJIUTHBIN COCTaB OMOJIOTHUECKUX KUAKOCTEH. MeXaHU3MBI peryssiun o0bema,
WIEKTPOIUTHOIO cocTasa U pH xuakocrel opranusma. Pomb nmodex, xKeiry104HO-KUIIEYHOTO TPAKTA, KOXKH,
JIETKUX B PETYISILIUN BOAHO-COJIEBOTO 0OMeHa. Perynsius BogHo-coneBoro oomMena. Ctpoenue u GpyHKIuu
anbI0CTEPOHA U Ba3olnpeccuHa. CucTeMa peHUH — aHTUOTEH3HH - alIbIOCTEPOH. bruoxumuueckue
MEXaHU3Mbl BOZHUKHOBEHUS IIOYEYHON TMIIEPTOHUU

JlaboparopHbie padoThbI.
JlaGopaTopHasi padora «MuHepaJbHbI U BOAHO-COJIEBOII 00MEH».
Conepxanue 1a60paTopHOil paboThI

Omeir 1. Omnpenenenue Heopranudeckoro ¢ocdopa B CHIBOPOTKE KPOBH 110 BOCCTAaHOBIICHHUIO
bhochopHO-MOTNOIEHOBOI KUCTOTHI ((POTOMETPUIECCKUM METOIOM ).

OmpiT 2. Onpenenenre Kaablusl B CBIBOPOTKE KPOBH 10 METOy e Baapna (TUTpUMETPHUECKAM METOJIOM).
Odopmnenue 1abopaTopHOi pabOTHI.

3ammra 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONPOCHI

1. KakoB MUHEpaIbHbIN COCTaB KPOBU?

2. Kakue ropMOHBI PEryIupyOT BOJHO-COJIEBOI 0OMEeH B opranusme?

3. Kakue ropMOHBI y4acTBYIOT B peryiasanun (pochopHO-KaIblIueBOro ooMeHa?

4. B kakux ciay4asx pa3BUBAIOTCS TUTOKAIBIIMEMUS U TUTIEPKAITbIIUEMUs?
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5. B kakux ciayyasix pa3BUBAIOTCS TUIOKAIHEMUS U TUIIEPKAITUEMHUS?
6. [lepeuncnure mpuanHbl runepdocharemun u runodocharemMun.
7. YKaXXUT€ CUMIITOMBI TUIIO- U TUIIEPKAIBIUEMHH.
JlaGoparopHasi padora «bnoxumMusi MoUmn».
OmnesiT 1. BeisiBnenue gppyxro3ypun npodoit CenuBaHosa.

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

Omert 3. [TomykonudyecTBEHHOE ompeierieHue O6enka B Move nmpoooi ['emepa.
OmnpiT 4. KauecTBeHHOE OOHAPYKEHNE AMUHOKHCIIOT B MOYE.

Odopmiienne mabopaTopHOIl pabOTHI.

3amura 1a0opaTopHON PabOTHI.

KoHTponbHbIE BOTPOCHI

. Kakue ropMoHBbI y4acTBYIOT B peryisiiuu oOMeHa yIieBo0B, ;KUPOB U OeKOB?
. Urto sBRsieTCs MpuIMHOM caxapHoro nquadera 1 u 2 Tuma?

. Kaknie n3mMeHeHns OMOXMMHYECKOTO COCTaBa MOYH HAOIIOMAIOTCS IIPU caxapHOM auadere?
. I[Ipn xakux 3a001eBaHUSAX HAOTIOAACTCS TIFOKO3YpHs?

. Ilpu xakux (pU3NOIOTHUECKUX COCTOSTHUAX HAOMIONACTCS [ITIOKO3YpHs?

. YKa)xxuTe MpUUMHbI pa3BUTUS QPYKTO3ypHUH.

. Ilpu xakux 3a001€BaHUSAX B MOYE IPUCYTCTBYET OENOK?
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. I[Ipn xakux 3a001eBaHUAX HAOTIOAACTCS aMUHOAITUAYPHs?
Penrenne cuTyanimoOHHBIX 327124 1O TeMe

«OCHOBHBIE MPUHIUTIBI PETYJISIHH 00MEHA BelIeCTB B OPraHH3Me»:
- perymsus oOMeHa OeJIKOB, JIMIHUI0B U YIIICBOIOB;
- peryisinus BOJHO-COJIEBOTO OOMEHa;
- perymsiust GopOpPHO-KATBIMEBOTO OOMEHA;
- 3a00JIeBaHus, CBSI3aHHBIC C HAPYIIICHUEM TOPMOHAILHOW PETYIISIIUH.
JlaGopaTtopHoe 3ansiTHE.

1. [MucemenHast KOHTposbHasg pabora 1Mo TeMe «OCHOBHBIE MPHUHIMIIBI PETYISLUU OOMEHa BELIECTB B
OpraHu3Me».

2. TectupoBanue (KOHTPOJBHBIN Cpe3).
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. CocTaBbTe M BBIYYUTE KOHCIIEKTHI JICKIIHM.

2. IoaroroBsrech K JaboparopHbIM paboram «MuUHEpanbHbIi U BOTHO-COJNEBOM 0OMeH», «buoxumus
MOYM».

3. Pemure 3anaun:
1. 3anoaHuTe TA0IUNY «BiusiHMEe TOPMOHOB HA YIVIEBOAHbIH 00MeH)).



TopnoH Fneten (opragel-mameEH | HaverenHe MeTadOmH3MA B KISTKAX-MHIISHIX
Hucymn

Koptuzon
I mokaroH

AnpeHanTHH

2, 3amoERTe TAOMHNY «] OPMOHEL PErYIHPVIOMINE EOHO-CONSE0H 00MeH».

Topuon MecTo cHHTEzA CramMya SipderT geficTERA
BazonpeccHE

ANeqocTepos
| YPSTHHSCKRH pakTop
3. SanomEETe TAbmENY «] OpMOHEL peryIHpPYVIOMHE 00MeH KamenHi H docdopar.
Topuon MecTo cHHTS2a Cranyn SijderT geficTERA

IIIT
KamenutpEon
Kameumronag

4. HzvaaTe cxemy:
‘.‘I'I,IIE‘J'IE'HHE.' WNH NOpaeEHHE NApALHTOEMAHEX Henes

|

HeduuynT naparropMoqa

— T

YueHeLWeHWE MOBUAME LMK BreegeHue KaneUuma
KANBUWA W3 KOCTEA € MOYoR

CHMMEHNE KOHUEHTPEUHH KansUWA B KPOBK

!

MopeUEHKE HE PEHD-MEILLEY HOW B DSE':,",EI_I-!M OCTH

'

Cynopory, NapHHroCmaze

CocTaBbTe aHAJOIMYHYIO CXEMY AJIs TUIepHapaTUpeonan3Ma.

5. IlpuBenute nmpuMepbl ABYX PeryJsiTOPHbIX (pepMEHTOB, B OTHOLICHHUM KOTOPbIX HMHCYJIHH H
[NIIOKArOH SIBJSIIOTCA aHTaroHuctamu. Hanummure peakuuu, KarajJu3supyeMble 3 TUMH (pepMEHTAMHU,
U NpeacTaBbTe CXeMbl PeryJisiiiii HHCYJIMHOM U [IIOKATOHOM.

6. XapakTepHbIMH CHMIITOMAMM CaXapHOro Aualdera SIBIAIOTCI: THIEPIIHKEMHs H IVIIOKO3YypHs;
KETOHEMHUS]I M KeTOHYPHs; a30TeMUsl M a30TypHsl; NOJMYPHS W TOJUAUINCHS; THIEPJIMIHAEMHUS.
Oo0bsicHUTE, TOYEMY.

7. Ilpn n30bITOYHOI CeKpelHH TOPMOHA y 00JIbHOI0 Pa3sBUWIICH IK30(pTaIbM, BO3HHKJIA TaXUKapAUs,
Pa3ApakKuTEeJbHOCTh W Hcxydanue. O kKakoM ropMoHe muaer peub? KakoBbl OMOXMMHYeCKHe
MeXaHN3MbI JelCTBHUS ITOr0 rOpMOHa?
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8. ¥V 0osbHOr0 o0Hapy:KeHa OIyX0/1b HAANOYeYHHMKOB, NPOAYNUPYOIIasi MOBbIIIEHHOE KOJIHYECTBO
kopTu3ona. Kakme wu3MeHeHHsi OHMOXMMHYECKHX IOKasaTejeil KPOBH XapaKTepPHbI A JTOM
narosqorun? Kak m3MeHuTcss o0MeH BellecTB y AaHHOrO 001bHOro? BumsieT JiM rumepnpoayKuus
KOpPTH30J1a HA oOpa3soBanue AKTI'?

9. ¥V Myx4uHBbI 23 JleT NpPH NPOBeJeHHH XHMPYPIru4YecKoi onepanyy MO YIAJCHHI0 ONYXOJIH M3
BEPXHeEro oraesa nepeaHe aojaum runogusa ObLI 3aTPOHYT HepelieeKk 3aaHeidl qoau runopusa. B
NOCJICONEePAlMOHHOM nNepuoAe (yHKOMH 3agHeill N0JM THNO(QH3a HOPMAJM30BAJMCH, OIHAKO Yy
nanMeHTa Hadaoaanach noauypus. Kak 310 MokxHO 00bSICHUTD?

10. OnumuTe pasHMOY B TOPMOHAJBLHOM H MeTa00JMYeCKOM NPO(PH/ISIX OPraHu3Ma B CHTyalllu
JIETKOT'0 I'0JI0/1a ¥ NMPOAOJIKUTEJIHHOI0 I0JIOIAHMSA.

Bonpocsl mo Teme «OCHOBHbIe TIPMHLIMIBI peryisuud o0MeHa BellecTB B OpraHHU3Me.
T'opmonanbHas pery/sinus o0MeHa 0eJIKOB, ;KHPOB, YIJICBOA0B»

1. CoBpeMeHHbIE MPEICTaBICHUs] O TOPMOHAX, OIpEesICHHE MOHATHUS, KIacCupHUKanus (10 XUMUIECKOMY
CTPOEHUIO, CTPYKTYPHON OpraHHU3allK, MEXaHU3MY JE€HCTBHUSA).

. TopmonsI runodusa, GyHKIMHU B OpraHu3Me.

. TOpMOHBI HaATIOYEUHNKOB, (DYHKIIMH B OPraHU3Me.

. TOpMOHBI IUTOBUIHOW U MAPALTUTOBUIHON Keme3, PyHKIUH B OpraHu3Me.

. TOpMOHBI TOJKETYJOYHOM KeJe3bl U KEITyJOYHO-KHILIEUHbIE TOPMOHBI, ()YHKIIUH B OpraHU3ME.
. TecTukynspHble TOPMOHBI, TOPMOHBI SIMYHUKOB, IJIALIEHTHI, PYHKIIMH B OPraHU3ME.

. YPOBHH peryisuuu romeocrasza. Bzaumocss3p nporeccoB 0OMeHa BELIECTB B OpraHUu3Me.
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. Perymnsiuus oOMeHa yrieBoaoB, )KUPOB M aMUHOKUCIIOT MPH YYaCTHH MHCYJIMHA U TIIIOKAaroHa.
9. Perynsuus oOMeHa yIieBOJ0B, )KUPOB U AMUHOKHCIIOT IIPU YYaCTUH aJipeHalIMHA U KOPTHU30JIa.

10. 3aboneBaHusi, CBS3aHHBIC C HAPYIICHUEM TOPMOHAIBHOW PETYISIIUU OOMEHA JKUPOB, YIIEBOJIOB H
amuHokucnot. Cunapom Kymunra. bone3ns Aaancona.

11. OcHOBHBIE IPOSIBIICHUS CaxapHOTo quabdeTa. buoxumuyeckue n3MeHEHHs B OpraHu3Me.

12. OcnoxHeHus caxapHOro quadbeTa: OMOXMMHUYECKUE OCHOBHI.

13. U3menenne oOMeHa BEIIECTB MIPU TOJOAAHUH.

14. BiusiHMe NHCYIMHA KaK MIPEJCTABUTEINS JOMUHIOB MIATOrO KJIacca Ha COCTOSHUE OpraHu3Ma 4eoBeKa.
15. UnauButyanbHble OMOXMMUYECKHE PEaKkIMi OpraHu3Ma YeJIoBeKa Ha JONMHHIOBBIM HHCYIUH.

16. TopmoHsl u MOmYIATOpPHI MeTabonm3Ma 3ampenieHHoro cnucka WADA  (aHTHICTPOTEHHBI,
aHaOoJIIMYeCKHUe CTEPOUIbI, THTUOUTOPHI apOMaTasbl, CEIEKTUBHbIE MOAYISATOPHI PELIETITOPOB SCTPOreHA) —
OMOXMMHUYECKHE aCTIEKThI BIUSHUS Ha OPraHU3M YeJIOBeKa.

17. FJIIOKOKOpTI/IKOI/I,Z[-COIIep)KaH_[I/Ie JONUHI-TIpCTIaparhbl: OHMOXUMHMYECKME MEXAaHU3MBlI BIUAHHA Ha
OpraHu3m 4CJIOBCKaA.

18. JlonuHr1 Ha OCHOBE MENTUAHBIX TOPMOHOB M MOAYJIATOPOB TOPMOHOB (XOPMOHMYECKHUM TOHAOTPOIINH,
JIOTEUHU3UPYIOMIUNA TOPMOH, TOPMOH pOCTAa): OMOXMMHMYECKHME MEXaHW3Mbl BIUSHHUS Ha OpraHU3M
YEJI0BEKa.

19. JlomuHr® Ha OCHOBE JSPUTPONOAITHHA M AareHTOB, BIMAIOMIMX HA JPHUTPONO33, - OMOXMMHUYECKHUE
MEXaHU3MBI BIMSHUS Ha OPTaHW3M YeJIOBEKa.

Bomnpocel no teme «Perysisinuss MUHEPaJIbHOTO U BOHO-COJIEBOTO 00MEHAa»

1. Obmas xapakrepucTuka GocopHO-KaIbIeBOro oOMeHa. [ OpMOHBI, perynupyomue oOMeH KaabIlus 1
dochop.

2. Hapymienus ropMOHAJIbHOM peryssiiuu oOMeHa Kanblus U gocdopa.

3. MuHepaabHBI U BOAHO-COJIEBOM 0OMeH. DyHKIMM BOABI B opranu3Me. OCHOBHBIC TTapaMeTPhl KHUIKON
Cpelbl OpraHu3Ma.

4. DxckpetopHas GYHKITUS TTOYCK.

5. XuMHUYEeCKH CcOCTaB U (PU3MKO-XMMHMYECKHME CBOICTBA MOYM B HOpPME U TIpU TATOJOTHUH.
JInarHocTU4ECKOE 3HaYCHUE.

6. l'omeocraruueckast pyHKIUS MoUeK. Poib movek B mojaep:kaHuu mocrostucrsa pH.
7. Metabonuueckasi GyHKITUS TTOYEK.



37
8. Ponp modek B mojiep)kaHUM MOCTOSHCTBA pH M perymsiiuu BOAHO-COJIEBOTO OOMEHa OpraHu3Ma.
Baszompeccun. Cucrema peHMH - aHTMOTEH3MH - aJIbJOCTEpOH. bHOXMMHYeckHe MeXaHU3MBbI
BO3HMKHOBEHUS [TI0YEYHOU TMIIEPTEH3UN.

9. ArpuanbHblil HaTpuilypeTHueckuil nentua. KnHMH—KauIMKpenHoBasi CUCTEMA.

Tema 8. buoxumus opranos u tkaneii (OIIK-5)

Jlekumus.
Oco0eHHOCTH pa3BUTHS, CTPOCHHS U MeTabomm3Ma SpuTporuToB. OOpa3oBaHne U 00€3BPEIKNBAHNE
aKTUBHBIX (JOpM KUCIOpOAa B 3pUTpoLUTax. TpaHCcopT Kucaopoaa u quokcuaa yriaepoaa. OcodbeHHOCTH
HACBILIEHUS TeMOTIO0NHA KUCIOPOJOM U YrapHbIM razoM. OCHOBHbBIE CBOMCTBA OEITKOBBIX (PpaKinii KPOBU
Y 3HaU€HUE UX ONpeAeNIeHUs sl AMarHOCTUKH 3a00eBaHni. DH3UMonuarnoctuka. CBepThIBaroas
cucTeMa KpoBH. DTarbl o0pazoBaHus pruOpUHOBOTO CTycTKa. BHYTpeHHU W BHEITHUN ITyTH CBEPTHIBAHUS.
KomMmnoHeHTsl, mpuHIUIBI 00pa30BaHUs U MOCIEN0BATEIbHOCTD (DYHKIIMOHUPOBAaHUS (DEPMEHTHBIX
KOMITJIEKCOB MPOKoaryasiHTHoro nytu. Posis Butamuna K B cBepThiBaHnu KpoBH. OCHOBHBIE MEXaHU3MBbI
¢bubprHOIM3a. AKTUBATOPHI TJIA3MUHOT€HA Kak TpoMOoauTHueckue cpeictBa. OCHOBHbIE aHTUKOATYIISIHTBI
kpoBu: antTuTpomMOuH I1I, MakpormoOyuH, aHTUKOHBEPTHH. AHTUKOATYJISIHTHBIN Ty Th. [ eModumun.
Knununueckoe 3HaueHrne OMOXMMUYECKOro aHan3a KpoBU. OCOOEHHOCTH OMOXUMUYECKOTO COCTaBa
nedeHu. Peakiuu o6e3BpeKUBaHMS BEIIECTB B Me4eHU. [IoHATHS «TOKCHYHOCTEY. MeTabonus3m
SH/IOTEHHBIX U 4y>KEPOJAHBIX TOKCUUECKUX BEUIECTB: PEAKIIMH MUKPOCOMAIILHOTO OKUCIICHUS U PEAKIIUI
KOHBIOTAITUH C TIIyTaTHOHOM, TIIFOKYPOHOBOM KHUCIIOTOM, CEpHOU KUCIOTOU. Peakiun o0e3BpekuBaHUs
MPOAYKTOB THUEHUS, TOCTYMAIOIINX U3 KUIIEYHHKA. bellok MHOXeCTBEHHOM JIeKapCTBEHHOM
ycToiunBocTU. O6e3BpeKMBaHNE MOHOB TSKEIBIX METAJUIOB. benku TemnoBoro moka. Posib neuenu B
oOMeHe rema. Peakinu pacriaga rema, «psiMoi» 1 «HenpsiMoiny ounupyoun. O0e3BpekuBaHUE
owmpyouHna. «IIpsimoit» u «HenpsmMoit»y ommpyoun. Hapymenus oomena ounupyouna. XXentyxu:
reMOJIMTHYeCKas, O0TypallioHHas1, IeYeHOYHO-KiIeTouHas. JKenTyxa HoBopoxaeHHbIX. HacnencTBeHHbie
KeNnTyxu. Jluarnoctuueckoe 3HaUeHUE onpeaeseHus OnnupyOrHa U IPYruX KEeTYHbIX MIUTMEHTOB B KPOBU
u Modye. bruoxuMuyeckre MexaHu3Mbl pa3BUTHSI IEYEHOUYHO-KJIETOYHOW HEAOCTAaTOYHOCTH U MIEYEHOYHOMN
KOMBI. bBroXuMu4eckre MeToIbl IMAarHOCTUKU HapyIIeHUH (YHKITUN TIEYeHH. XUMHUYECKUNA COCTaB
HEpPBHOH TKaHU. MuennmHOBbIe MEMOpaHbI: 0COOEHHOCTH COCTaBa U CTPYKTYPhL. DHEPTEeTHUECCKUM OOMEH B
HEpBHOMW TKaHU; 3HaUE€HHE a3pOOHOT0 pacna/ia IOKO3bl. BHOXUMUS BOSHUKHOBEHHSI U ITPOBEICHHUS
HEPBHOTO UMMYNbca. MoleKyIsipHble MEXaHU3Mbl CUHANITHYECKOU nepenadyu. MeauaTopsl: alleTUIXOIHH,
KaTeXoJaMHHbI, CEpOTOHUH, ~-aMUHOMACIISIHASI KUCIIOTA, IITyTAMUHOBAsI KUCIIOTA, TIUIMH, THCTAMUH.
Baxneiimume 6enku MUoGuOpUILT: MUO3UH, aKTUH, aKTOMUO3UH, TPOTIOMHUO3HMH. TPOIIOHUH MonekymspHas
CTpyKTypa Muopuopusul. buoxuMuyeckre MeXaHu3Mbl MBIIIIEYHOTO COKpAIEHUs U pacciiabnenus. Pomib
rpaJyeHTa OIHOBAJICHTHBIX HOHOB U HOHOB KaJIbLIUS B PETY/SIIUU MBIIIEYHOTO COKPAILLICHUSI.
Capxkoruiazmaruyeckye OeKi: MUOTIIOOUH, €ro CTpoeHHEe U (QYHKIIMH. DKCTPAKTUBHBIE BEILIECTBA MBIIIII.
Oco0eHHOCTH PHEPreTUUECKOro oOMeHa B MbIlIIax; KkpeatuHpocdar. buoxumudeckne nu3MeHeHUs IPU
MBIILIEYHBIX TUCTpodusix u qeHeppauuu Mo, Kpeatunypus. Konnaren: ocoOeHHOCTH aMUHOKHUCIIOTHOTO
COCTaBa, MEPBUYHOM U MPOCTPAHCTBEHHOM CTPYKTYpHI. POIbh aCKOPOMHOBOM KUCIIOTHI B
TUIPOKCUITUPOBAHUUIIPONIMHA U Tu3uHa. [IposBienus negocratounoctu ButamuHa C. Oco6eHHOCTH
OnocuHTE3a U co3peBanus koyuiareHa. [lomumopdusm komnarena: Gpudpumioodpasyromue,
aCCOIIMUPOBaHHBIE C GUOPIILIAMU, «3aIKOPEHHBIC», MUKPODUOPHILISIpHBIC TUTIBI KojutareHa. OcoOeHHOCTH
CTpoeHus U PyHKUUN dracTHHA. BenkoBO-yIeBoJHbIE KOMIUIEKCHI. | TMKO3aMUHITINKAHBI U
nporteorukanbl. CTpoeHue u GyHKuus. Poib TIIIOKYpOHOBOM KUCIIOTHI B OPraHU3allMd MEXKIIETOUHOTO
MaTpuKkca. AAre3uBHbIE OETIKU MEXKIETOUHOTO MaTpukca: GUOPOHEKTHH U JAMUHUH, UX CTPOCHHE U
¢byskuu. Ponb 3TUX O€JIKOB B MEXKKJIETOUHBIX B3aMMOJICUCTBUAX U Pa3BUTUU ommyxosiel. CTpyKTypHas
OpraHM3alys MeKKJIETOYHOro MaTpukca. MI3MeHeHHs COeIMHUTEIbHON TKaHU MPU CTapeHuH,
KoJutareHo3ax. Ponb koareHasbl pu 3aXuBJIeHUN paH. OKCUIPONIIMHYpUS IIPU KoJulareHo3ax. bone3nu
COEIMHUTENILHOM TKaHH. KIIeTKM KOCTHOM TKaHU — 0CTe00IaCThI, OCTEOLMTEI, OCTEOKIACThI. XUMHYECKHUI
COCTaB KOCTHOM TKaHU. Heopranmyeckue KOMIOHEHThI. OpraHnyeckuii MaTpukc. @opMUpOBaHUE KOCTH.
[Tporniecc occudukarmu. PezopOunst KocTHOM TKaHU. DaKTOPHI, BIMUSIONINE HA META0OIU3M KOCTHOM TKaHU:
TOPMOHBI, (hepMEHTHI, BUTAaMUHBI. OCHOBHBIE TPYTIIBI 00JIe3HEH KOCTEH.

JlaboparopHbie padoThbI.



JlaGoparopnasi pabora «Onpenenenne OWIMpyOouHa B CHIBOPOTKE KPOBH 110 1Ma30peaKIH B
NPHUCYTCTBUH akuejgeparopa (Merox Uenapamuxa, Knerropua u I'poda)»
Conepxanue 1a00paTopHOI paboTHI:

OmnpeneneHrue KOHIIGHTPAUU OOIIET0 W MPSMOr0 OMIMPYOMHA B CBHIBOPOTKE KPOBH IO JTHA30PEAKIMU C
IMAa30CMEChI0 M KO(PEHHOBBIM PEAKTHBOM (DOTOKOJIOPUMETPUYECKHM METOJOM. PacueT KOHIEHTparuu
HETpsIMOTo OMIMpyOrHa.

Odopmnenne 1abopatopHOi pabOTHI.

3ammra 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONIPOCHI

. KakoBa xumudeckas nmpupoaa ommnpyonna?

. Kakue npoueccrl mporcxonsiT ¢ OumupyOuHOM B Ie4eHU?

. Ha yem ocHoBaHO neneHne omnupyOnHa Ha IPSIMOM M HETIPSMON?

. KakoBo HopmanbHOE cofeprkanue OmnnpyornHa B CBIBOPOTKE KpOBH?

. I[Ipn kakux BHIax )KEITyX B MOYE€ MOXKET 0OHApyKUThCs Ommnpyoun? [Touemy?
. Ilpu xakux BUIAxX JKENTyX MPOUCXOAUT oOeciBeunBanue kana? [louemy?
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. Kak oTi4uTh MEXaHUYECKYIO KENTYXY OT FEMOJIMTUYECKOMN M0 aHAJIN3y KPOBU?
JlaGoparopnasi pabora «KosmmuecTBeHHOE onpeaesieHne 001ero 6eJka cbiIBOPOTKH KPOBH 10
OMypeToBOil peaKkium»

Conepxanue 1a60paTopHOil paboThI

KomnuectBeHHoe ompeneneHue o0mero Oenka CBIBOPOTKM KpPOBH 10 OMYpPETOBOWM  peaKIuu
(OTOKOTIOPHUMETPHUYECKUM METOIIOM.

Odopmiienne mabopaTopHOil pabOTHI.

3amura 1abopaTopHON pabOTHI.

KoHTponbHbIE BOTPOCHI

. KakoBbI 0CHOBHBIE ()YHKIIMU KPOBH B KU3HENEATEIILHOCTH OpraHu3ma?

. Kakue 6enkoBbie pakiivy BXOJAT B COCTaB I1a3Mbl KpoBU? KakoBbI MX OCHOBHBIE (YHKITUN?
. B ueM oTnmune CHIBOPOTKHU OT TIa3MBbI?

. [lepeuncnure OydepHbIE CUCTEMBI KPOBH.

. IlpuBennTe MpUMEpHI CEKPETOPHBIX U IKCKPETOPHBIX (PEPMEHTOB KPOBH.

. [IpuBenuTe mpuMepsl UHAUKATOPHBIX (PEPMEHTOB KPOBH.

. HazoBute ocHOBHBIE Oenki — (haKTOPBI CBEPTHIBAHHS KPOBH.
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. Uro xapakrepusyeT OenkoBbIid kodhdunreHT? Kakue 3a0601eBaHNsI MOTYT IPUBECTH K €70 HM3MEHEHHUIO?
9. YkaxxuTe NpUYUHBI TUTIONPOTEUHEMHUH.
10. YkaxuTe NpUYMHBI TUTIEPITPOTEUHEMHUH.
Pemienne cuTyaumoHHbIX 32124 110 TeMe «bHOXMMUSI OPraHOB U TKaHeH»:
- 3a/1a44 110 OMOXUMUH MEYCHH;
- 3aJ1a4¥ 110 OMOXMMUU KPOBH;
- 3a/1a41 110 OMOXUMHH MBIIIEYHON TKAHU;
- 33/1a41 110 OMOXUMUH COSAMHUTEIHHON TKAHU.
JlabGopaTopHoe 3aHsiTHE
1. IluceMeHHas KOHTpOJIbHAs padboTa Mo TeMe «bHoXUMUsI OpraHOB U TKaHEM».
2. TectupoBaHue (KOHTPOJBHBIN Cpe3).
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocTaBbTe U BBIYYUTE KOHCIIEKTHI JICKIIUM.

2. TlomroroBsrech K saboparopHbIM pabotam «OmpeneneHue OunupyOMHa B CHIBOPOTKE KPOBHU IIO
IMa30peakiud B TPUCYTCTBHM  akmeneparopa (meron Mennppammumka, Kierropua wu  I'poda)»,
«KonmuecTBeHHOE onpezienieHre o011ero Oenka ChIBOPOTKH KPOBH MO OMYPETOBOI peaKIum.

3. Pemure 3agaun:
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1. B opramm3me DOpPHUCYTCTBYWOT TpH  H30QopMbl  (epMeHTa  HUTOILIA3MATHYECKOM
kpeatuHdochoxnnassl - BB, MB u MM. Kakyo peaknuio karaausupyer kpearnnpocpoxkunasa? B
KAaKHX OpraHax cojaepxarcsd pasHble u3ogopmbl KpeatnHpochokuHasbl? Kakme mnarosoruu
NO3BOJISIeT JUATHOCTHPOBATH NMOBBIIIEHHE AKTHBHOCTH B KPOBH 3THX M30(popM? O0bsicHUTE, TOYEeMYy
B KJIMHHYECKOI NMPAaKTHKe KpaiiHe PeJKo OlleHMBAKT aKTHBHOCTh B KPOBH M30(popmbl BB?

2. B kakoii moc/jie10BaTeJbHOCTH OYIyT MCNOJb30BATHCS Pa3Hble MCTOYHUKHN JHEPTrHN B CKeJETHOM
MYyCKYyJaType npu 0ere, HAYMHAsl C NMEPBbIX CEKYH/J MbIIIEYHOI0 COKPALEHUS M 0 3aBepILICHUsI
TUCTAHIHH 5 kM?

3. IlauMeHT MIUTEJbHO YNOTPeOJsiJl ajakoroJib. IlpuBenure peaknmum kKaradoJu3Ma 3TAHOJNA B
neyenu. Kak BiausieT ajIKoroJib Ha aKTHBHOCTh MHMKPOCOMAJIBHOIO OKHCJIeHusi B meuyeHu? Kak
H3MEHHUTCSl Y J/JAaHHOr0 mnanueHTa 3(PPEeKTUBHOCTHL [eiCTBUS HAPKOTHYECKHUX CPEACTB NpPH
XHPYPruyecKoM BMellaTe/JbCcTBe?

4. Ogaum u3 GaxKTOpoB, 00YCJOBIUBAIIUX METACTA3MPOBAHNE KJIETOK 3J10KAYeCTBEHHOW OIYXO0JIN,
SIBJISIETCSl CHUKEHHMe KOJIHYecTBa (PpUOPOHEKTHHA HAa NMOBEPXHOCTH KJIETOK. OO0bsicHHTE, MoYeMy
MesKAY KJIeTKAMH 3JI0Ka4eCTBEHHOI TKaHH pe3Ko ocJiad/jieHa aare3us.

5. Ilpu nccier0BaHNH KPOBH 00JIbHOIO BbIsiBJIeHA BeqnunHa ko3punuenta ACT/AJIT paBuas 0,46
(B HOpMe — 1,33). O nopakeHNH KaKOil TKAHHU 3TO CBU/IETEJIbLCTBYET?

6. Ilpn anaamuse KpoBH 0OJILHOIO ONpeNeeHBbI OCTATOYHBINH a30T M MOYeBHHA. J[011 MOYEeBHHBI B
OCTATOYHOM a30Te CYLeCTBEHHO YMeHbIIeHA. /1 KaKoil IaTOJIOTHH 3TO XapaKTepHO?

7. Y 00JBHOIO, CTPAAAIOIIET0 CTPENTOKOKKOBON HMH(eKIueld, pa3sBUIICA reMOpPparnyecKuil amares.
KakoBa npu4nHa NoBbIIIEHHON KPOBOTOYHBOCTH?

8. Ilpyn Kkakoii MaToJIOrH¥ BO3MOKHBI CJIeAyIOIIHe Pe3y/ibTaThl aHAJIN30B: o0mmii Ounaupyoun - 103,5
MKMOJ1b/JI, ¢CBOOOAHBIN - 66,6 MKMOJIBL/JI, B MOYe OMJIMPYOHH «1+», B Kajle CTEPKOOMIMH «-», B MOYe
JKeJITYHbIe KUCJIO0THI «+». OTBeT 000CHYIiTe.

Bonpocsl no teme «bnoxuMusi OpraHoB U TKaHeN»:

1. XuMHYecKuil COCTaB KPOBU: XapaKTEPUCTHKA OCHOBHBIX OENKOBBIX (pakuuii. JlmarHoctuueckoe
3HaueHue 0eKoB KpoBU. Poib anb0ymMuHa U IIOOYJIMHOB B TPAHCIIOPTE BEIIECTB.

2. HeGenkoBbie BemieCTBa KPOBU: a30TCOAEpKAIIME U 0€3a30TUCTHIC: OOIINI U OCTATOUHBINA a30T, a30TEMUS,
€€ BU/bI U MPUYMHBI BOSHUKHOBEHHUSI. DIIEKTPOJIUTHI T1a3Mbl KPOBH.

3. ApixarenbHast GyHKLIUS KPOBU.

4. BydepHble CHCTEMBI KPOBH U KMCJIOTHO-OCHOBHOE PaBHOBECHE.
5. CoBpeMEHHBIE NPEACTABIEHUS O CBEPTHIBAHUU KPOBH.

6. [IpoTuBOCBEpTHIBaONIAsl CUCTEMA KPOBH.

7. Hapymenus cBepThiBaHUs KpoBH. [ emModumun. TpoMOO3bI.

8. ®epMeHTHI KPOBU KaKk OMOXMMHUYECKHE UHIUKATOPbI OBPEXKACHNUS BHYTPEHHUX OPTraHoB (Mpu uH(papKTe
MHUOKap/a, 3a00JIeBaHUSAX MBIIIII, OITYXOJIIX KOCTEH, ITAHKPEaTUTe).

9. Xumuueckuii coctaB nedyeHu. OCHOBHBIC (DYHKITHH.

10. Ponp neuenu B 0OMeHe OETTKOB.

11. Pose meyeHu B oOMeHe JIUINIO0B.

12. Ponb ne4eHu B yIJIEBOJIHOM OOMEHE.

13. XuMuueckHni cOCTaB JKEIIUH, JKETUHBIX KaMHEH.

14. MeTa0Oonu3M >KeITYHBIX TUTMEHTOB. bunupyOuH.

15. O6TyparnmoHHas KeJTyxa, IPUIMHBl BOSHUKHOBEHUS, JUATHOCTHKA.
16. ['emonuTHYecKas kenTyxa, MPUYUHbI BOSHUKHOBEHHUS, TUATHOCTHUKA.
17. ITapenxumaTo3Has KeJaTyXa, MPUYUHbBI BOSHUKHOBEHHMS, TUAarHOCTHKA.

18. OGesBpexwuBaromiasi (yHKIUS Me4eHH. MOHOOKCUTeHa3Has ¢epMeHTHas cucreMa. Kobroramusi c
[JIFOKYPOHOBOM M CEPHOM KUCIIOTaMH.

19. Xumuueckuii coctaB HepBHOM TKaHH. OCOOCHHOCTH €€ MeTaboIn3Ma.

20. XuMHYECKHE€ OCHOBBI BO3HMKHOBEHHUS W TPOBEICHUS HEPBHBIX HMITYJIbCOB. XOJIMHEPTHUYECKHE U
aZipeHepruvecKkue cuHarcel. HelipomeanaTopsl; UX CTPYKTypa, posib, 00pa3oBaHKE U MPEBPAILCHHUS.
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21. CrpykrypHO-(ODYyHKIIMOHATbHAS OpraHU3allkds CapKOMepa MBIIICYHOW KIETKH. XHUMUYECKUU COCTaB
MBILLIEYHON TKaHHU.

22. MexaHM3M 1 SHEPreTHKa MBIIIEYHOTO COKPAILLEHUS.

23. buoxumu4eckre U3MEHEHUs B MbIIIIAX [PY MATOJIOTUU.

24. buoxumusi COeTUHUTENbHOM TKaHu. CTpyKTypa, PyHKINU, OMOCHHTE3 KOJUIareHa U DIIaCTHHA.

25. IIporeornukanbl — OCHOBA MEXKJIETOYHOTO MaTpUKCca COCAUHUTEIbHON TKaHU. | TMKO3aMHUHOITIMKAHBI:
CTPYKTypa, PyHKITHH.

26. MI3MeHeHre COeTMHUTENBHON TKAaHU MIPU CTAPEHUH U HEKOTOPBIX MATOJIOTHYECKUX MPoIeccax.

27. XUMU4ECKHii cocTaB KOCTHOW TKaHH. DPopMupoBaHue KocTu. MeTaboau3M KOCTHOM TKaHU.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

3 cemecTp
*  TeKyIIMH KOHTpoIb — 64 Ganna
*  KOHTPOJIbHBIE CPe3bl — 4 cpe3a 1o 9 OAITOB KaX bl
* mpeMualbHbIe 6ayUIBI — 5 0aIoB

Pacrnipenenenne 6aioB 1Mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJAeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOJs | Oamos
/ cpe3bl
1. Crpoenue u 3ammra 8 Brmonasitorcss 2 mabopaTopHbIe paOOTHI, Ha 3aIATy KaXIOW W3

CBOICTBA maboparop KOTOPBIX OTBOIUTCS 4 Oaia.

OCITKOB. HBEIX paboT 3ammre Ja0OpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
DepMEHTEHI. 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA O€30TTaCHOCTH.
Crpoenue, bamnmer 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHPYIOTCS
CBOWCTBa, CIIEYIOINM 00pa3oM:

PeTyISITIs 1 Gamr — 3a BBITOJIHCHHE JTaOOPATOPHON pPabOTHI C COOIOACHHEM
aKTUBHOCTH MpaBHJI TEXHUKU O€30MTaCHOCTH;
1 Gamr — 3a mpaBwiIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHI B
paboucii TeTpaau;
2 Gayia — 3a OTBET Ha KOHTPOJBHEIN BOIIPOC K JabopaTopHO paboTte
(mpenomaBarenp 3agaeT OAWMH KOHTPOJBHBIA BOMPOC W3 MEPEUHs
BONPOCOB K J1abOpaTropHOW paboTe; ecinH CTyAeHT OaeT Ha Hero
TIOJTHBIN BEPHBIA OTBET, HAUNCIISAETCS 2 6alia; €CIu OTBET HETIOIHBIH,
HaumcisgeTcs 1 6ai, ecimm OTBET OTCyTCTBYET — 0 6aIIIOR).
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Pemenne
CUTYallo
HHBIX
3a1a4

Ha pemenne cuTyaliuoHHBIX 33729 OTBOAUTCS 15 MUHYT.
CuTyallmoHHBIC 3aJ]auyl JUIS PEIICHHS BBIJIAIOTCS 3apaHee Ha qoM. Ha
3aHATUW TIPENOJaBaTeNb 33JacT CTYISHTY 2 3aJa4dl W3 BBIIAHHOTO
3apaHee MepeyHsl.

Pemenne 3agaun cBOAUTCS K:

- MOAPOOHOMY OTBETy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPHIX MOXKET
OBITH 33JJAHO HECKOJBKO JISI CAMOCTOSTEILHOIO OCMBICIICHHS,

- K M3JIOKEHUIO MaTepralia 1o ONpeIeICHHON TeMaTHKe.

Pemmenne kaxmoit cuTyallnOHHOM 3a/1a4M OIICHUBAETCS B 2 Oalia.

4 Gayta — cTyaeHT pemni 00e 3a1auu 0e3 OIMMOO0K U HEZOUETOB,

3 Gayia - CTYJIEHT MOMYCTHII TIPU PEIICHUY OIHOM U3 3a/1ad HEI0UeT;
2 Oamna — CTYACHT PeIlni OAHY 3a/lady 0e3 OmMOOK W HEJ04YECTOB /
CTYIEHT JONMYCTWJ B PCIICHUM KAXIOW 3a7a4ul HEIOYECTHl WIIH
OIIINMOKH;

1 Oamm — CTyOeHT pemui OAHY U3 JBYX CHTYallMOHHBIX 3334 C
HeJloYeTaMu U ONIMOKOM, BTOpas 3a/1a4a pelicHa HeMPaBUIbHO WU K
€€ PEILICHUIO CTYCHT HE MPUCTYIHII;

0 OamnoB — 00e 3amauu peIieHbl HETPABUIBHO WU K UX PEIICHUIO
CTYIIEHT HE IPUCTYTIHI

KonTtponb
Has
pabora

3a MUChMEHHYI0 KOHTPOJIBHYIO pad0Ty HAIUCIIIETCS 5 0alIoB.
HeoOxonumo nmaTh KpaTKWid MECHMEHHBIM OTBET HA 5 BOIIPOCOB IIO
teme. Ha otBeT otBOmUTCs 10 MUHYT.

OTBeT Ha KaXXIBI BOIIPOC OlleHNBaeTcs B 1 Ga.

1 GaymT — CTYZIEHT Ha BOIIPOC JaJ MPaBUIILHEIN OTBET;

0,5 Gamra — CTyAeHT dal YaCTUYHO TPABUIBHBIN WIIM HETIOTHBINA
OTBET;

0 0GayuIoB — CTY/IEHT a1 HETIPaBHIILHEIN OTBET / OTKa3 OT OTBETA.

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

3a TecTUpOBaHHUE HAYHUCIISICTCS 9 OaIOB.

TecT coctouT U3 15 BOMPOCOB, HA OTBETHI HAa KOTOPHIE OTBOTUTCS 15
MUHYT:

9 0aymI0B — CTYICHT IIPaBMIIFHO OTBEYAET Ha 15 BOIIPOCOB B TeCTE;

8 0aJTIOB — CTYJCHT MPAaBIIIBHO OoTBeUaeT Ha 13-14 BompocoB B TecTe;
7 6ayI0B — CTYICHT IIPaBMIILHO OTBEYAeT Ha 12 BOIIPOCOB B TECTE;

6 0ayuIOB — CTYIEHT IpaBMWIbHO OTBeuaeT Ha 10-11 BompocoB B TecTe;
5 0ayuT0B — CTYICHT IIPABMIIFHO OTBEYAET Ha 9 BOIIPOCOB B TECTE;

4 6amia — CTYICHT MPaBUIILHO OTBEYAET HA 7-8 BOIIPOCOB B TECTE;

3 Oajuta - CTYIEHT IPaBUILHO OTBEYAET Ha 6 BOIIPOCOB B TECTE;

2 6amia - CTyACHT NMPaBHIILHO OTBEYACT HA 4-5 BOIIPOCOB B TECTE;

1 Gayut - CTYIEeHT MpaBUILHO OTBEYAET Ha 2-3 BOTIPOCA B TECTE.
[IpaBunpHEI OTBET Ha 1 Bompoc 0aJIOB HE JACT.

Bruoxumus
OMOIOTHYECKUX
AKTUBHBIX
BCIICCTB:
BUTaMHUHOB,
TOPMOHOB.
Buonornueckue
MeMOpaHBI.
MexaHu3MBI
nepenaau
TOPMOHAJIBHOTO
CHrHaja

3amura
naboparop
HBIX paboT

Bemmonnsercs 1
oTBonuTcs 4 Oauia.
3ammre nabopaTopHOW pabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
00s13aTeNbHBIM COOJIONCHUEM MPAaBHII TEXHUKU 0€30acHOCTH.

Banner 3a 3ammTy oxmHOW J1abopaTopHOW pPadOTBl CyMMHUPYIOTCS
CIIEAYIOIIUM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOMoAeHUEM
MPaBUJ TEXHUKHU 0€30MacCHOCTH;

1 Gann — 3a mpaBwibHOE odopMIleHHE JIabOpaTopHOW paboTHl B
paboueii TeTpany;

2 Oanna — 3a OTBET Ha KOHTPOJIBHBIM BONPOC K J1a0OpaTopHOi paboTte
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC M3 MEpeuHs
BONPOCOB K JabopaTopHOi paloTe; eciau CTYOEHT JaeT Ha Hero
MOJTHBIA BEPHBIN OTBET, HAYHCIISAETCS 2 Oallia; €ClIM OTBET HETIOIHBIH,
Haymcisercs 1 6ami, ecnu oTBeT OTCyTCTBYeT — 0 6aoB).

naboparopHass paboTa, Ha 3alUTy KOTOPOM
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Pemenne
CUTYallo
HHBIX
3a1a4

Ha pemenne cuTyaliuoHHBIX 33729 OTBOAUTCS 15 MUHYT.
CuTyallmoHHBIC 3aJ]auyl JUIS PEIICHHS BBIJIAIOTCS 3apaHee Ha qoM. Ha
3aHATUW TIPENOJaBaTeNb 33JacT CTYISHTY 2 3aJa4dl W3 BBIIAHHOTO
3apaHee MepeyHsl.

Pemenne 3agaun cBOAUTCS K:

- MOAPOOHOMY OTBETy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPHIX MOXKET
OBITH 33JJAHO HECKOJBKO JISI CAMOCTOSTEILHOIO OCMBICIICHHS,

- K M3JIOKEHUIO MaTepralia 1o ONpeIeICHHON TeMaTHKe.

Pemmenne kaxmoit cuTyallnOHHOM 3a/1a4M OIICHUBAETCS B 2 Oalia.

4 Gayta — cTyaeHT pemni 00e 3a1auu 0e3 OIMMOO0K U HEZOUETOB,

3 Gayia - CTYJIEHT MOMYCTHII TIPU PEIICHUY OIHOM U3 3a/1ad HEI0UeT;
2 Oamna — CTYACHT PeIlni OAHY 3a/lady 0e3 OmMOOK W HEJ04YECTOB /
CTYIEHT JONMYCTWJ B PCIICHUM KAXIOW 3a7a4ul HEIOYECTHl WIIH
OIIINMOKH;

1 Oamm — CTyOeHT pemui OAHY U3 JBYX CHTYallMOHHBIX 3334 C
HeJloYeTaMu U ONIMOKOM, BTOpas 3a/1a4a pelicHa HeMPaBUIbHO WU K
€€ PEILICHUIO CTYCHT HE MPUCTYIHII;

0 OamnoB — 00e 3amauu peIieHbl HETPABUIBHO WU K UX PEIICHUIO
CTYIIEHT HE IPUCTYTIHI

KonTtponb
Has
pabora

3a MUChMEHHYI0 KOHTPOJIBHYIO pad0Ty HAIUCIIIETCS 5 0alIoB.
HeoOxonumo nmaTh KpaTKWid MECHMEHHBIM OTBET HA 5 BOIIPOCOB IIO
teme. Ha otBeT otBOmUTCs 10 MUHYT.

OTBeT Ha KaXXIBI BOIIPOC OlleHNBaeTcs B 1 Ga.

1 GaymT — CTYZIEHT Ha BOIIPOC JaJ MPaBUIILHEIN OTBET;

0,5 Gamra — CTyAeHT dal YaCTUYHO TPABUIBHBIN WIIM HETIOTHBINA
OTBET;

0 0GayuIoB — CTY/IEHT a1 HETIPaBHIILHEIN OTBET / OTKa3 OT OTBETA.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

3a TecTupoBaHue HauMcisiercs: 9 6anoB.

Tect cocrout u3 15 BOompocoB, Ha OTBETHI HA KOTOPHIE OTBOAUTCA 15
MUHYT:

9 6anIoB — CTyIEHT MPAaBUIBHO OTBEYAET HA 15 BOIPOCOB B TECTE;

8 0aJIoB — CTYIEHT MpaBUIIbHO OTBedaeT Ha 13-14 BonpocoB B TecTe;
7 6aIoB — CTYEHT MPAaBUIBHO OTBEYAET Ha 12 BOIPOCOB B TECTE;

6 0annoB — CTyAEHT MpaBUIbHO oTBevaeT Ha 10-11 BonmpocoB B Tecre;
5 0aIoB — CTyAEHT MPAaBUIBHO OTBEYAET Ha 9 BONIPOCOB B TECTE;

4 Gaya — CTYJCHT IPaBUJIHO OTBEYAET Ha 7-8 BOIPOCOB B TECTE;

3 Gana - CTYACHT NPaBUIBHO OTBEYaeT Ha 6 BOIPOCOB B TECTE;

2 GaJia - CTYIEHT IPaBUIIBHO OTBEYAET Ha 4-5 BOIIPOCOB B TECTE;

1 Gann - cTyIeHT MpaBUIIBHO OTBEYAET HA 2-3 BOIIPOCa B TECTE.
[IpaBunbHEI OTBET Ha 1 Bompoc 0asioB He JaeT.

buomornaeckoe
OKHCJICHHE.
OO6mwit myTh
KaTaboIu3Ma

3amuTa
maboparop
HEIX paboT

Brmonasitorcss 2 mabopaTopHbIe paOOTHI, HA 3aIATy KaXIOW W3
KOTOPBIX OTBOIUTCS 4 Oaia.

3ammre Ja0OpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
00s13aTeNbHBIM COOIOICHIEM MTPABIII TEXHUKH 0€30MaCHOCTH.

bamnmer 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHUPYIOTCS
clemyronuM odpa3om:

1 Gamr — 3a BBITOJIHEHHE J1aOOPATOPHON pPabOTHI C COOMIOACHHEM
MIpaBHII TEXHUKN O€30MTaCHOCTH;

1 Gamr — 3a mpaBwIbHOE OGOpPMIICHUE JIA0OPaTOPHOH pabOTHI B
paboueii TeTpau;

2 Gaiia — 3a OTBET Ha KOHTPOJBHEIN BOIIPOC K JabopaTopHOi paboTte
(mpenomaBarenp 3agaeT OAWMH KOHTPOJBHBIA BOMPOC M3 MEPEUHs
BONPOCOB K JTabOpaTropHOW paboTe; eclnH CTyIeHT [OaeT Ha Hero
TIOJTHBIN BEPHBIA OTBET, HAUUCIISACTCS 2 6alia; €CIu OTBET HETIOIHBIH,
HaumcisgeTcs 1 6ai, ecim oTBET OTCyTCTBYET — 0 6aIIIOR).
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Pemenne
CUTYallo
HHBIX
3a1a4

Ha pemenne cuTyaliuoHHBIX 33729 OTBOAUTCS 15 MUHYT.
CuTyallmoHHBIC 3aJ]auyl JUIS PEIICHHS BBIJIAIOTCS 3apaHee Ha qoM. Ha
3aHATUW TIPENOJaBaTeNb 33JacT CTYISHTY 2 3aJa4dl W3 BBIIAHHOTO
3apaHee MepeyHsl.

Pemenne 3agaun cBOAUTCS K:

- MOAPOOHOMY OTBETy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPHIX MOXKET
OBITH 33JJAHO HECKOJBKO JISI CAMOCTOSTEILHOIO OCMBICIICHHS,

- K M3JIOKEHUIO MaTepralia 1o ONpeIeICHHON TeMaTHKe.

Pemmenne kaxmoit cuTyallnOHHOM 3a/1a4M OIICHUBAETCS B 2 Oalia.

4 Gayta — cTyaeHT pemni 00e 3a1auu 0e3 OIMMOO0K U HEZOUETOB,

3 Gayia - CTYJIEHT MOMYCTHII TIPU PEIICHUY OIHOM U3 3a/1ad HEI0UeT;
2 Oamna — CTYACHT PeIlni OAHY 3a/lady 0e3 OmMOOK W HEJ04YECTOB /
CTYIEHT JONMYCTWJ B PCIICHUM KAXIOW 3a7a4ul HEIOYECTHl WIIH
OIIINMOKH;

1 Oamm — CTyOeHT pemui OAHY U3 JBYX CHTYallMOHHBIX 3334 C
HeJloYeTaMu U ONIMOKOM, BTOpas 3a/1a4a pelicHa HeMPaBUIbHO WU K
€€ PEILICHUIO CTYCHT HE MPUCTYIHII;

0 OamnoB — 00e 3amauu peIieHbl HETPABUIBHO WU K UX PEIICHUIO
CTYIIEHT HE IPUCTYTIHI

KonTtponb
Has
pabora

3a MUChMEHHYI0 KOHTPOJIBHYIO pad0Ty HAIUCIIIETCS 5 0alIoB.
HeoOxonumo nmaTh KpaTKWid MECHMEHHBIM OTBET HA 5 BOIIPOCOB IIO
teme. Ha otBeT otBOmUTCs 10 MUHYT.

OTBeT Ha KaXXIBI BOIIPOC OlleHNBaeTcs B 1 Ga.

1 GaymT — CTYZIEHT Ha BOIIPOC JaJ MPaBUIILHEIN OTBET;

0,5 Gamra — CTyAeHT dal YaCTUYHO TPABUIBHBIN WIIM HETIOTHBINA
OTBET;

0 0GayuIoB — CTY/IEHT a1 HETIPaBHIILHEIN OTBET / OTKa3 OT OTBETA.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

3a TecTupoBaHue HauMcisiercs: 9 6anoB.

Tect cocrout u3 15 BOompocoB, Ha OTBETHI HA KOTOPHIE OTBOAUTCA 15
MUHYT:

9 6anIoB — CTyIEHT MPAaBUIBHO OTBEYAET HA 15 BOIPOCOB B TECTE;

8 0aJIoB — CTYIEHT MpaBUIIbHO OTBedaeT Ha 13-14 BonpocoB B TecTe;
7 6aIoB — CTYEHT MPAaBUIBHO OTBEYAET Ha 12 BOIPOCOB B TECTE;

6 0annoB — CTyAEHT MpaBUIbHO oTBevaeT Ha 10-11 BonmpocoB B Tecre;
5 0aIoB — CTyAEHT MPAaBUIBHO OTBEYAET Ha 9 BONIPOCOB B TECTE;

4 Gaya — CTYJCHT IPaBUJIHO OTBEYAET Ha 7-8 BOIPOCOB B TECTE;

3 Gana - CTYACHT NPaBUIBHO OTBEYaeT Ha 6 BOIPOCOB B TECTE;

2 GaJia - CTYIEHT IPaBUIIBHO OTBEYAET Ha 4-5 BOIIPOCOB B TECTE;

1 Gann - cTyIeHT MpaBUIIBHO OTBEYAET HA 2-3 BOIIPOCa B TECTE.
[IpaBunbHEI OTBET Ha 1 Bompoc 0asioB He JaeT.

O6MeH 1

(yHKIMH
YIJICBOIOB

3amuTa
maboparop
HEIX paboT

Brmonasiercss 2 mabopartopHbie pabOTHI, Ha 3aIlUTy KaKIOH u3
KOTOPBIX OTBOIUTCS 4 Oaia.

3ammre Ja0OpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
00s13aTeNbHBIM COOIOICHIEM MTPABIII TEXHUKH 0€30MaCHOCTH.

bamnmer 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHUPYIOTCS
clemyronuM odpa3om:

1 Gamr — 3a BBITOJIHEHHE J1aOOPATOPHON pPabOTHI C COOMIOACHHEM
MIpaBHII TEXHUKN O€30MTaCHOCTH;

1 Gamr — 3a mpaBwIbHOE OGOpPMIICHUE JIA0OPaTOPHOH pabOTHI B
paboueii TeTpau;

2 Gaiia — 3a OTBET Ha KOHTPOJBHEIN BOIIPOC K JabopaTopHOi paboTte
(mpenomaBarenp 3agaeT OAWMH KOHTPOJBHBIA BOMPOC M3 MEPEUHs
BONPOCOB K JTabOpaTropHOW paboTe; eclnH CTyIeHT [OaeT Ha Hero
TIOJTHBIN BEPHBIA OTBET, HAUUCIISACTCS 2 6alia; €CIu OTBET HETIOIHBIH,
HaumcisgeTcs 1 6ai, ecim oTBET OTCyTCTBYET — 0 6aIIIOR).
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Pemenne 4 Ha pemenne cuTyaliuoHHBIX 3a7a4 OTBOAUTCA 15 MUHYT.

CUTyaruo CutyallmoHHbIE 3aJa4il JUId pelIeHNs BBIJAIOTCS 3apaHee Ha qoM. Ha
HHBIX 3aHATHU TIpenojaBarenb 3aJacT CTYAEHTY 2 3aJadd W3 BBIJIAHHOTO
3aja4 3apaHee MepeyHs.

Pemenne 3agaun cBOAUTCS K:

- MOAPOOHOMY OTBETy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPHIX MOXKET
OBITH 33JJAHO HECKOJBKO JISI CAMOCTOSTEILHOIO OCMBICIICHHS,

- K M3JIOKEHUIO MaTepralia 1o ONpeIeICHHON TeMaTHKe.

Pemmenne kaxmoit cuTyallnOHHOM 3a/1a4M OIICHUBAETCS B 2 Oalia.

4 Gayta — cTyaeHT pemni 00e 3a1auu 0e3 OIMMOO0K U HEZOUETOB,

3 Gayia - CTYJIEHT MOMYCTHII TIPU PEIICHUY OIHOM U3 3a/1ad HEI0UeT;
2 Oamna — CTYACHT PeIlni OAHY 3a/lady 0e3 OmMOOK W HEJ04YECTOB /
CTYIEHT JONMYCTWJ B PCIICHUM KAXIOW 3a7a4ul HEIOYECTHl WIIH
OIIINMOKH;

1 Oamm — CTyOeHT pemui OAHY U3 JBYX CHTYallMOHHBIX 3334 C
HeJloYeTaMu U ONIMOKOM, BTOpas 3a/1a4a pelicHa HeMPaBUIbHO WU K
€€ PEILICHUIO CTYCHT HE MPUCTYIHII;

0 OamnoB — 00e 3amauu peIieHbl HETPABUIBHO WU K UX PEIICHUIO
CTYIIEHT HE IPUCTYTIHI

KonTpons 5 3a MUChMEHHYI0 KOHTPOJIBHYIO pad0Ty HAIUCIIIETCS 5 0alIoB.
Has HeoOxonumo nmaTh KpaTKWid MECHMEHHBIM OTBET HA 5 BOIIPOCOB IIO
pabora teme. Ha otBeT otBOmUTCs 10 MUHYT.

OTBeT Ha KaXXIBI BOIIPOC OlleHNBaeTcs B 1 Ga.

1 GaymT — CTYZIEHT Ha BOIIPOC JaJ MPaBUIILHEIN OTBET;

0,5 Gamra — CTyAeHT dal YaCTUYHO TPABUIBHBIN WIIM HETIOTHBINA
OTBET;

0 0GayuIoB — CTY/IEHT a1 HETIPaBHIILHEIN OTBET / OTKa3 OT OTBETA.

TecTupon 9 3a TecTupoBaHUE Hauucisiercs 9 06aos.
aHMe(KOH Tect cocrout u3 15 BonmpocoB, Ha OTBETHI HA KOTOPBIE OTBOAMUTCA 15
TPOJILHBI MUHYT:

il cpe3) 9 6anoB — CTYACHT MPABIILHO OTBEYAET Ha 15 BOIIPOCOB B TeCTE;

8 0aJTIOB — CTYJCHT MPAaBIIIBHO OoTBeUaeT Ha 13-14 BompocoB B TecTe;
7 6ayI0B — CTYICHT IIPaBMIILHO OTBEYAeT Ha 12 BOIIPOCOB B TECTE;

6 0ayuIOB — CTYIEHT IpaBMWIbHO OTBeuaeT Ha 10-11 BompocoB B TecTe;
5 0ayuT0B — CTYICHT IIPABMIIFHO OTBEYAET Ha 9 BOIIPOCOB B TECTE;

4 6amia — CTYICHT MPaBUIILHO OTBEYAET HA 7-8 BOIIPOCOB B TECTE;

3 Oajuta - CTYIEHT IPaBUILHO OTBEYAET Ha 6 BOIIPOCOB B TECTE;

2 6amia - CTyACHT NMPaBHIILHO OTBEYACT HA 4-5 BOIIPOCOB B TECTE;

1 Gayut - CTYIEeHT MpaBUILHO OTBEYAET Ha 2-3 BOTIPOCA B TECTE.
[IpaBunpHEI OTBET Ha 1 Bompoc 0aJIOB HE JACT.

[IpemuansHbie OaIbl 5 JlononHuTEeNbHBIE — MpeMHajlbHblE  Oajulbl  HAYUCISAIOTCS 3@
MOCTOSHHYIO ~ aKTHMBHOCTH BO BpeMsl YCTHOTO Ompoca Ha
MPaKTUYECKUX 3aHATUSAX, YYacTHEe B HaydyHOH padoTe, Halndue
myOIuKanui.

HUroro 3a cemectp 100

4 cemectp
TeKylui KOHTpostb — 40 6aioB
KOHTPOJIbHBIE Cpe3bl — 4 cpe3a: 8 6ayios, 8 6amioB, 7 6anos, 7 6amioB
npemMuaabHbie 0amisl — 10 6amoB
OTBET Ha ’Kk3aMeHe: He Oornee 30 6amioB

Pacripenenenre 6aioB 1mo 3aJaHusIM:
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No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTHI KOHTpOJs | OayuioB
/ cpe3bl
1. OOwmeH u 3amuTa 4 Brmmonusitorest 2 nabopatopHble paOOTHl, Ha 3aIUTy KaXKAOH W3
¢dbyHKIIH naboparop KOTOPBIX OTBOAMTCSA 2 Oasa.
JIUTTUIOB HBIX paboT 3amuTe 1a00paTopHON PaOOTHI MPENIISCTBYET €€ BBIMOIHECHUE C
00s13aTeNIEHBIM COOIOICHUEM MTPABIII TEXHUKU 0E30MTACHOCTH.
Banmnel 3a 3ammry omHON naboparopHOU pPabOTBHl CYMMHPYHOTCS
CIIEAYIOIIUM 00pa3oM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MpaBWJI TEXHUKH OE30MacHOCTH; MpaBUJILHOE  OopMieHHE
nabopaTtopHO# paboThl B paboueii TeTpay;
1 Gaym — 32 OTBET HA KOHTPOIBHBIN BOMPOC K JabopaTtopHON paboTe
(mpenofaBarenp 3agacT OJWMH KOHTPOJBHBIA BOMPOC W3 MEPEUHS
BONPOCOB K JIa0OpaTopHOW paboTe; €CHM CTYISHT JaeT Ha HEro
MOJTHBIN BEPHBIN OTBET, HAUUCHsAeTCsl 1 Oaia; eciau OTBET HEBEPHBIHA,
HETOJHBIN, TN0O0 OTBET OTCYTCTBYeT — () OaIoB).
Pemenne 2 Ha pemenrie cutyartmoHHBIX 3a1a49 OTBOAUTCS 10 MUHYT.
CUTYyaIyo CutyalmoHHbIE 3aa4M U pelIeHns BBIAIOTCS 3apaHee Ha oM. Ha
HHBIX 3aHATUW TIpENofaBaTeNb 3aJaeT CTYAeHTy | 3amady W3 BBIAAHHOTO
3ama4q 3apaHee MepeyHs.
Pemenue 3amaun cBoauTes K:
- MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXKET
OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHS,
- K M3JIOKEHUIO MaTepuaa 10 ONpeneIeHHON TeMaTHKe.
Pemenne cutyaninoHHOM 3a1a49y OIICHUBACTCS B 2 Oajia.
2 6amia — CTYICHT PEeNII 3a/1aqy 6e3 OMMOOK M HEIOUETOB,
1 Gamnm — CTymeHT AOMYCTWJI B PEUICHWH 3aJadll HEHAOYEThl WIIH
OITMOKH, OTBET HEMOJIHBIH;
0 OammoB — 3a/1a4a penieHa HeMPaBUIHHO WIIH K €€ PEIICHHIO CTYACHT
HE TIPUCTYIINII.
KonTpons 4 3a MUCEMEHHY0 KOHTPOIBHYIO pa0doTy HauuciseTcs 4 daa.
Has HeoOxomumo marh KpaTkuii MUCHMEHHBIH OTBET Ha 4 BOmIpoca IO
pabora teMe. Ha orBet otBOIMTCA 10 MUHYT.
1 Gayt — CTyZIEeHT Ha BOTIPOC J1ajl MPaBUIBHEIN OTBET;
0,5 OGama — CTymEHT Jal YacTUYHO IPAaBUJIBHBIA WM HETOJHBIN
OTBET;
0 6ayyIoB — CTYACHT JaJl HEPaBUJIBHBIN OTBET / OTKa3 OT OTBETA).
TecTupon 8 3a TecTUpOBaHUE HauucisieTcs 8 0asioB.
aHue(KoH Tect cocrout u3 16 BonmpocoBs, Ha OTBETHI HA KOTOpbIe OTBOAUTCA 16
TPOJILHBI MUHYT:
i cpe3) 8 6aII0B — CTYAEHT MPaBUIBLHO OTBEYAET Ha 16 BOIIPOCOB B TECTE;

7 6ayI0B — CTYZIEHT IIPABMIIHLHO OTBeUaeT Ha 14-15 BompocoB B TecTe;
6 0ayuTOB — CTYZIEHT IIPABMIIHLHO OTBeuaeT Ha 12-13 BOIpocoB B TecTe;
5 0ayuI0B — CTYIEHT IIpaBmIbHO OTBeuaeT Ha 10-11 BompocoB B TecTe;
4 6amna — CTYACHT MPaBUILHO OTBEYAET Ha §-9 BOIIPOCOB B TECTE;

3 Oajuta - CTYIEHT MPaBUILHO OTBEYAET Ha 6-7 BOTIPOCOB B TECTE;

2 6amia - CTyACHT NMPaBHIILHO OTBEYACT HA 4-5 BOIIPOCOB B TECTE;

1 Gayut - CTYIEeHT MpaBUILHO OTBEYAET Ha 2-3 BOTIPOCA B TECTE.
[IpaBunpHEI OTBET Ha 1 BoIpoc 0aJIOB HE JACT.
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OO0OmeH 1
(hyHKIIH
a30TCOACPIKAIIN
X COCIMHCHHIM.
(OOMeH O€JIKOB U
aMHUHOKHCIIOT.
OOmeH
HYKJICHHOBBIX
KHCIIOT

3amura
naboparop
HBIX paboT

Brmmonusitorest 2 nabopatopHble paOOTHl, Ha 3aIUTy KaXKAOH W3
KOTOPBIX OTBOAMTCSA 2 Oasa.

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

Banner 3a 3amumTy oxmHOW J1aboOpaTOpHOW pPabOTBl CyMMHUPYIOTCS
CIIEAYIOIIUM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU paboOTHI ¢ coOmoaeHUueM
NpaBUI TEXHUKHM OE30MacHOCTH; MpaBWiIbHOE OQOpPMIICHHE
nabopaTtopHO# paboThl B paboueii TeTpay;

1 6am — 32 OTBET HA KOHTPOJIBHBIA BOMPOC K J1a0OpaTOpHOH paboTe
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpEeuHs
BONPOCOB K JabopaTopHOil paloTe; eciu CTYOEHT JaeT Ha Hero
MOJTHBIA BEPHBIN OTBET, HAUMCHsAeTCs 1 Oaia; eciu OTBET HEBEPHBIA,
HETIOJIHBIN, THOO0 OTBET OTCYTCTBYET — () 6asioB).

Pemenne
CUTYaIlo
HHBIX
3a71a4

Ha pemenrie cutyartmoHHBIX 3a1a49 OTBOAUTCS 10 MUHYT.
CutyalmoHHbIEe 3aa4M JUIA pElIeHns BBIAIOTCS 3apaHee Ha oM. Ha
3aHATHW TIpENoaBaTeNb 3aJaeT CTyAeHTy | 3amady W3 BBIAAHHOTO
3apaHee MepeyHs.

Pemenue 3amaun cBoauTCs K:

- MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXKET
OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHIS,

- K M3JIOKEHUIO MaTeprala 10 ONpeneIeHHON TeMaTHKe.

Pemenne cutyaninoHHOM 3a1a49u OIICHUBACTCS B 2 Oajuia.

2 6amia — CTYIEHT PEeNIrI 3a/1aqy 6e3 OMMOOK M HEIOUETOB,

1 Gamnm — CTy#meHT AOMYCTWJI B pEUICHWH 3aJaddl HEHOYeThl WIIH
OITMOKH, OTBET HEMOJTHBIH;

0 OammoB — 3a/1a4a pernieHa HeMPaBUIHHO WIIH K €€ PEIICHHUIO CTYACHT
HE TIPUCTYIINII.

Kontpons
Has
pabora

3a MUCbMEHHYIO KOHTPOJIBHYIO paboTy HauuciseTcs 4 6aia.
HeoOxomumo natb KpaTKuil MUCHMEHHBIA OTBET Ha 4 Bompoca IO
teMe. Ha orBet orBOIMTCA 10 MUHYT.

1 Gann — cTyaeHT Ha BOPOC Aajl MPaBHILHBIN OTBET;

0,5 Gamma — CTymEHT Jal YacTUYHO IMPAaBUJIBHBIA WM HETOJHBIN
OTBET;

0 6anIoB — CTyIEHT JaJl HeTIPaBUIILHBIM OTBET / OTKA3 OT OTBETA).

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

3a TecTUpOBaHHUE HAUHUCIIICTCS 8 OAIOB.

TecT coctouT U3 16 BOIPOCOB, HAa OTBETHI HA KOTOPHIC OTBOIUTCS 16
MUHYT:

8 0aIoB — CTYACHT MPABIIIBHO OTBEUAET Ha 16 BOMPOCOB B TECTE;

7 6ayIOB — CTYIEHT IIPABMIIHHO OTBeUaeT Ha 14-15 BompocoB B TecTe;
6 0ayuTOB — CTYIEHT IIPABMWIIHHO OTBedUaeT Ha 12-13 BOIpoOCOB B TecTe;
5 0ayuI0B — CTYIEHT IpaBmIbHO OTBeuaeT Ha 10-11 BompocoB B TecTe;
4 6amna — CTYICHT MPaBUIILHO OTBEYAET Ha 8-9 BOIIPOCOB B TECTE;

3 Oajuta - CTYIEHT MPaBUILHO OTBEYAET HA 6-7 BOIIPOCOB B TECTE;

2 6amia - CTyACHT NMPAaBHIILHO OTBEYACT HA 4-5 BOIIPOCOB B TECTE;

1 Gayut - CTYIEeHT MpaBUIHLHO OTBEYAET Ha 2-3 BOTIPOCA B TECTE.
[IpaBunsHEI OTBET Ha 1 BomIpoc 0aJIOB HE JACT.
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OCHOBHBIE
MPUHITAITBI
perymsiuu
oOMeHa
BEIIECTB B
OpraHu3Me

3amura
naboparop
HBIX paboT

Brmmonusitorest 2 nabopatopHble paOOTHl, Ha 3aIUTy KaXKAOH W3
KOTOPBIX OTBOAMTCSA 2 Oasa.

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

Banner 3a 3amumTy oxmHOW J1aboOpaTOpHOW pPabOTBl CyMMHUPYIOTCS
CIIEAYIOIIUM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU paboOTHI ¢ coOmoaeHUueM
NpaBUI TEXHUKHM OE30MacHOCTH; MpaBWiIbHOE OQOpPMIICHHE
nabopaTtopHO# paboThl B paboueii TeTpay;

1 6am — 32 OTBET HA KOHTPOJIBHBIA BOMPOC K J1a0OpaTOpHOH paboTe
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpEeuHs
BONPOCOB K JabopaTopHOil paloTe; eciu CTYOEHT JaeT Ha Hero
MOJTHBIA BEPHBIN OTBET, HAUMCHsAeTCs 1 Oaia; eciu OTBET HEBEPHBIA,
HETIOJIHBIN, THOO0 OTBET OTCYTCTBYET — () 6asioB).

Pemenne
CUTYaIlo
HHBIX
3a71a4

Ha pemenrie cutyartmoHHBIX 3a1a49 OTBOAUTCS 10 MUHYT.
CutyalmoHHbIEe 3aa4M JUIA pElIeHns BBIAIOTCS 3apaHee Ha oM. Ha
3aHATHW TIpENoaBaTeNb 3aJaeT CTyAeHTy | 3amady W3 BBIAAHHOTO
3apaHee MepeyHs.

Pemenue 3amaun cBoauTCs K:

- MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXKET
OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHIS,

- K M3JIOKEHUIO MaTeprala 10 ONpeneIeHHON TeMaTHKe.

Pemenne cutyaninoHHOM 3a1a49u OIICHUBACTCS B 2 Oajuia.

2 6amia — CTYIEHT PEeNIrI 3a/1aqy 6e3 OMMOOK M HEIOUETOB,

1 Gamnm — CTy#meHT AOMYCTWJI B pEUICHWH 3aJaddl HEHOYeThl WIIH
OITMOKH, OTBET HEMOJTHBIH;

0 OammoB — 3a/1a4a pernieHa HeMPaBUIHHO WIIH K €€ PEIICHHUIO CTYACHT
HE TIPUCTYIINII.

Kontpons
Has
pabora

3a MUCbMEHHYIO KOHTPOJIBHYIO paboTy HauuciseTcs 4 6aia.
HeoOxomumo natb KpaTKuil MUCHMEHHBIA OTBET Ha 4 Bompoca IO
teMe. Ha orBet orBOIMTCA 10 MUHYT.

1 Gann — cTyaeHT Ha BOPOC Aajl MPaBHILHBIN OTBET;

0,5 Gamma — CTymEHT Jal YacTUYHO IMPAaBUJIBHBIA WM HETOJHBIN
OTBET;

0 6anIoB — CTyIEHT JaJl HeTIPaBUIILHBIM OTBET / OTKA3 OT OTBETA).

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

3a TeCTUpOBaHUE HAYHUCIISICTCS 7 OaIOB.

Tect coctout U3 14 BOmpocoB, Ha OTBETHI HA KOTOPhHIC OTBOIUTCS 14
MUHYT:

7 6ayI0B — CTYZIEHT IIPABMIIHLHO OTBeuaeT Ha 14-15 BompocoB B TecTe;
6 0ayuTOB — CTYZIEHT IIPABMIIHLHO OTBeuaeT Ha 12-13 BOIpocoB B TecTe;
5 0ayuI0B — CTYIEHT IpaBmIbHO OTBeuaeT Ha 10-11 BompocoB B TecTe;
4 6amia — CTYICHT MPaBUIILHO OTBEYAET Ha 8-9 BOIIPOCOB B TECTE;

3 Oajuta - CTYIEHT NIPaBUILHO OTBEYAET HA 6-7 BOIIPOCOB B TECTE;

2 6amia - CTyACHT NMPaBHIILHO OTBEYACT HA 4-5 BOIIPOCOB B TECTE;

1 Gayut - CTYIEeHT MpaBUILHO OTBEYAET Ha 2-3 BOTIPOCA B TECTE.
[IpaBunpHEI OoTBET Ha 1 BoIpoc 0aJIOB HE JACT.
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Buoxumuns
OpraHoB U
TKaHEeN

3amura
naboparop
HBIX paboT

Brmmonusitorest 2 nabopatopHble paOOTHl, Ha 3aIUTy KaXKAOH W3
KOTOPBIX OTBOAMTCSA 2 Oasa.

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

Banner 3a 3amumTy oxmHOW J1aboOpaTOpHOW pPabOTBl CyMMHUPYIOTCS
CIIEAYIOIIUM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU paboOTHI ¢ coOmoaeHUueM
NpaBUI TEXHUKHM OE30MacHOCTH; MpaBWiIbHOE OQOpPMIICHHE
nabopaTtopHO# paboThl B paboueii TeTpay;

1 6am — 32 OTBET HA KOHTPOJIBHBIA BOMPOC K J1a0OpaTOpHOH paboTe
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpEeuHs
BONPOCOB K JabopaTopHOil paloTe; eciu CTYOEHT JaeT Ha Hero
MOJTHBIA BEPHBIN OTBET, HAUMCHsAeTCs 1 Oaia; eciu OTBET HEBEPHBIA,
HETIOJIHBIN, THOO0 OTBET OTCYTCTBYET — () 6asioB).

Pemenne
CUTYaIlo
HHBIX
3a71a4

Ha pemenrie cutyartmoHHBIX 3a1a49 OTBOAUTCS 10 MUHYT.
CutyalmoHHbIEe 3aa4M JUIA pElIeHns BBIAIOTCS 3apaHee Ha oM. Ha
3aHATHW TIpENoaBaTeNb 3aJaeT CTyAeHTy | 3amady W3 BBIAAHHOTO
3apaHee MepeyHs.

Pemenue 3amaun cBoauTCs K:

- MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXKET
OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHIS,

- K M3JIOKEHUIO MaTeprala 10 ONpeneIeHHON TeMaTHKe.

Pemenne cutyaninoHHOM 3a1a49u OIICHUBACTCS B 2 Oajuia.

2 6amia — CTYIEHT PEeNIrI 3a/1aqy 6e3 OMMOOK M HEIOUETOB,

1 Gamnm — CTy#meHT AOMYCTWJI B pEUICHWH 3aJaddl HEHOYeThl WIIH
OITMOKH, OTBET HEMOJTHBIH;

0 OammoB — 3a/1a4a pernieHa HeMPaBUIHHO WIIH K €€ PEIICHHUIO CTYACHT
HE TIPUCTYIINII.

Kontpons
Has
pabora

3a MUCbMEHHYIO KOHTPOJIBHYIO paboTy HauuciseTcs 4 6aia.
HeoOxomumo natb KpaTKuil MUCHMEHHBIA OTBET Ha 4 Bompoca IO
teMe. Ha orBet orBOIMTCA 10 MUHYT.

1 Gann — cTyaeHT Ha BOPOC Aajl MPaBHILHBIN OTBET;

0,5 Gamma — CTymEHT Jal YacTUYHO IMPAaBUJIBHBIA WM HETOJHBIN
OTBET;

0 6anIoB — CTyIEHT JaJl HeTIPaBUIILHBIM OTBET / OTKA3 OT OTBETA).

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

3a TeCTUpOBaHUE HAYHUCIISICTCS 7 OaIOB.

Tect coctout U3 14 BOmpocoB, Ha OTBETHI HA KOTOPhHIC OTBOIUTCS 14
MUHYT:

7 6ayI0B — CTYZIEHT IIPABMIIHLHO OTBeuaeT Ha 14-15 BompocoB B TecTe;
6 0ayuTOB — CTYZIEHT IIPABMIIHLHO OTBeuaeT Ha 12-13 BOIpocoB B TecTe;
5 0ayuI0B — CTYIEHT IpaBmIbHO OTBeuaeT Ha 10-11 BompocoB B TecTe;
4 6amia — CTYICHT MPaBUIILHO OTBEYAET Ha 8-9 BOIIPOCOB B TECTE;

3 Oajuta - CTYIEHT NIPaBUILHO OTBEYAET HA 6-7 BOIIPOCOB B TECTE;

2 6amia - CTyACHT NMPaBHIILHO OTBEYACT HA 4-5 BOIIPOCOB B TECTE;

1 Gayut - CTYIEeHT MpaBUILHO OTBEYAET Ha 2-3 BOTIPOCA B TECTE.
[IpaBunpHEI OoTBET Ha 1 BoIpoc 0aJIOB HE JACT.

IIpeMuansHBIC OaITHI

10

JlomomHuTENbHBIE TPEeMHATTFHBIC OAJIITBI HAYMCIISIOTCS:

— 33 MOCTOSHHYIO aKTUBHOCTh BO BpeMS YCTHOTO OIpoca Ha
MPAKTHYECKHUX 3aHATHAX — 5 0aJuioB;

— 3a y4acTHe C JIOKJIaJIoM B MeXIyHapOoaHOW Hay4YHO-TIPaKTHYECKON
koHpepeHiuy «JlepKaBUHCKUE 4YTEHUs» — 3 0ajia, eClIM JOKJIaj
3aHST MPU30BOE MECTO — 5 OaIJIoB;

3a HAJIMYWE HAyIHBIX IMyOJIMKamuii — 5 0aioB.
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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.

OTBeT Ha TEOPETUUYECKUI BOTIPOC:

10 OaIoB — WUCUEPNBIBAIONIMI OTBET Ha BONPOC, CBOOOJHOE
BJIaJICHNE TEPMUHOJOIHEH, TIyOOKOe MOHMMaHHWE OWOXMMHUYECKHX
MEXaHU3MOB, CIOCOOHOCTP K JIOTHYECKOMY MBIIUICHUIO |
CaMOCTOSITENTbHBIM ~ YMO3AKJIIOUEHHUAM, 3HaHUE JIONOIHUTEIbHOU
JUTEPATYPHI;

9 ©OamnoB — mMONMHBIA OTBET Ha BOMpOC, CBOOOAHOE BIalcHHE
TEPMHUHOJIOTHEH, TITyOOKOEe MOHNMaHHEe OMOXUMHYECKIX MEXaHU3MOB,
CIOCOOHOCTh K JIOTHYECKOMY MBIIUICHHIO WM CaMOCTOSTEIbHBIM
YMO3aKJIIOYEHUAM, 3HAaHUE TOTIOTHUTENBHOMN JINTEPATYPHI;

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

7 0amioB — HENOCTAaTOYHO MOJHBIM OTBET Ha BOIMPOC, XOpOIIee
BJIa/ICHUE TEPMHHOJIOTHEH, MOHMMaHue OMOXMMHYECKIX
MEXaHU3MOB, CIOCOOHOCTD K JIOTHYE€CKOMY MBILIICHHIO;

6 0OamIoB — HEJOCTAaTOYHO MOJHBIM OTBET Ha BOIMPOC, XOpOIIee

BJIaACHUC TepMI/IHOJIOFI/Iefl, HCOOCTAaTO4YHOC IIOHMMAaHHEC
OHMOXHUMHUYECKUX MECXaHHU3MOB;,

5 0anIoB — HEMOJIHEIA OTBET HAa BOIPOC, YAOBJICTBOPUTCIBHOC
BJIaACHUC TepMI/IHOJIOFI/Iefl, HCOOCTAaTO4YHOC IIOHHMMAaHHEC

OMOXMMHUYECKUX MEXaHU3MOB;

4 Oamma — OTBET Ha BOIPOC YACTUYHBIA WM COACPKHUT OIIUOKH,
YAOBIETBOPUTEIHLHOE BIaICHUE TCPMUHOJIOTHEH;

3 Oayia — OTBET HEIIOJIHEIH, YaCTh MaTepralia U3J0KeHa HEBEPHO;

2 Oamwa — TrpyOble oOmUOKH, NpeAcTaBieHa (parmeHTapHas
nHGOPMAIHS IO BOTIPOCY;

1 Gay — mOTBITKA OTBETA Ha BOTIPOC;

0 GayToB — OTKa3 OT OTBETA.

Pemenue cutyaunonHoi 3agaqu:

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

9 0a/mIoB - OTBET Ha BOMPOCHI 33/Ia4M JIaH MPABUIBHO; OOBSCHCHHE
xoma e€ pelleHus MoApOOHOE, MOCIENOBaTeIbHOE, T'PAMOTHOE, C
TEOPETUICCKUMHU 000CHOBAHUSIMH,

8 0ayuIoB - OTBET HA BONPOCHI 33aJayl JaH MPaBWILHO, OOBSICHEHUE
XoJ1a e€ pelIeHus: HeTOCTAaTOYHO MOJPOOHOE;

7 0a/mIoB - OTBET Ha BOIPOCHI 33Jlaudl JIaH MPaBWIBHO, 0OBICHEHUE
xoma e€ pemeHus MoxpoOHOe, HO HEMOCTaTOYHO JIOTUYHOE, C
SIVMHUYHBIMU OIIMOKAMH B JETANISIX, HCKOTOPBIMH 3aTPyAHCHUSIMU B
TEOPETUIECCKOM 000CHOBAHHU;

6 OawioB - OTBETHI HAa BOMPOCHl 3aJaydl JIaHbl IPABUIBHO;
O0OBSICHCHHE XOJla €€ PEICHUSI HEAOCTAaTOYHO TOJTHOE, C OIINOKaMH,
CJTa0BIM TEOPETHUECKUM 000CHOBAHUEM;

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

4 Gana - OTBETHI Ha BOMPOCHI 3a/1a4H JIaHBI IPABHIILHO; OOBSICHEHUE
XO0Jla €€ PEIICHUs C OIMMOKaMu, 0e3 TEOpEeTHISCKOr0 000CHOBAHUS;

3 Oayna - 3aJaHue TMOHSATO NMPABWIBHO, JIAaH MPABWIBHEIA OTBET, HO

HET 00BACHEHUS X0Ja pCUICHUA,
7 AaAaTTa - OTRATLET WA ROTNOCLT 29790 TAWULT HermhaRUTLRITO®
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| 7. | Hroro 3a cemectp 100

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

100-6annpHas cuctema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiu1oB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3amura Ja06opaTopHBIX padoT

Tema 2. BruoxuMust OMOIOTrHYECKUX aKTHBHBIX BCIICCTB: BUTAMUHOB, TOPMOHOB. buonoruyeckue
MeM6paHI>I. MexaHu3MBbl nepcaaiuv ropMOHaJIbHOTO CUT'HAJIa

1. Ilepeuncinre NpUYMHBI THTIOBUTAMUHO30B.
2. HazoBute aktuBHbIe (hopmbl BuTamuHoB B1, B2, B3, BS.

3. Oxapaxtepusyiite OuOXUMHUYECKUE (YHKIMM BHUTAMHHOB, OIpENEICHHUE KOTOPHIX IPOBOIMIOCH B
naboparopHoii padore.

Tema 7. OCHOBHBIC MPUHIIUIIBI PETYJSAIIUA OOMEHA BEIIECTB B OPraHU3ME
1. Kakue u3mMeHeHns OMOXMMHYECKOTO COCTaBa MOYH HAOIIOMAIOTCS IPU caxapHOM auadere?
2. Ilpu kakux 3a00J€BaHUSIX HAOIIOMACTCS TIIIOKO3ypHsI?
3. [Ipu kakux (HU3MOTOTHUECKUX COCTOSHUSIX HAOIIOMAETCS TITIOKO3YPHsI?
4. YKakuTe MPUYUHBI pa3BUTUA PPYKTO3ypHH.
5. Ilpu xakux 3a001€BaHUSAX B MOYE IPUCYTCTBYET OENOK?

Kontponbnas padora

Tema 6. OOMeH U QyHKIIH a30TCOEpKAIUX coeqMHEeHNH. OOMeH 0elIKOB 1 aMUHOKUCIOT. OOMeH
HYKJIEMHOBBIX KUCJIOT

1. ITouemy yBenuuenue konueHTpauuu AT® u HAJIH2 npuBoauT K yMEHBIIEHUIO CKOPOCTH LIMKJIA
TPUKapOOHOBBIX KUCIIOT?
2. Tlouemy y mrofel, CTpajaroIlUX TIEeMOITIOOMHOMATHSIMH, MOXET pa3BUTHCS TUIIOIHEPreTUYECKOE
coCTosIHUE?
3. HenmocpencrBenHo B peakiusax Iukna Kpebca kucmopon He ydacTByeT. OOBSCHUTE, NMOYEMY LIHKIT
Kpebca uHrubupyercs B OTCyTCTBUH KUCIOPO/A.

Pemenue CUTYAIMOHHBIX 3a/1a4

Tema 8. buoxumusa opraHoB U TKaHEH
1. V manuenTa npu MOJHOLIEHHOM IMUTAHUU Pa3BUIIACh TUIIEPXPOMHAs (Meraso0iacTHuecKas) aHeMHUsL.
HenaBHo oH nepeHec onepanuio 1o pe3eKuuu xenyaka. KakoBa npuurHa aHeMuu?
OtBet: fepuuut BHyTpeHHero pakropa Kacaa, koropslii BbipadaTbeiBaeTcsi CIM3UCTOM xkeaynka. On
HeoOxoquM s ycBoeHusi BuramuHa Bl2. Jlepunur Bl12 npuBoaut K  pa3sBUTHIO
MeraJjiodJacTu4ecKoi aHeMHH.
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2. B kpoBu OonpHOrO OOHapy)XeH BBICOKMH  ypoBeHb KpeatuHpocokuHazel (MB) n
acraprataMHHOTpaHc(epasbl. KakoB mpearnonoxKuTeabHbIi Tuartos?

OtBet: nHpapKT MHUOKapAa. Beicokasi aKTUBHOCTH JaHHBIX ()ePMEHTOB XapaKTepHa VI CepAevHoil
MBIIILBI.

3. O xakoM 3a00JIeBaHUN MOXKET UATH PEUb, €CIIN Yy OOIBHOTO peOeHKa MEUEHb U CEJIE3CHKA YBEIHMUCHBI B
pa3mepax; cofiep>KaHue IITIOKO3bI B KPOBH HATOIIAK 2,5 MMolib/1? BBeneHue agpeHaanHa He IPUBOAUT K
IMOBBIIICHUIO YPOBHS INIFOKO3bI B KPOBHU.

OTtBeT: IVIMKOTe€HO3 IVTuna (00J1€3HB AHJepceHa). Hedpunur (¢epmenTa
ammJi0-(1,4-1,6)-Tpancriiroko3uaaspl.

4.3 TIpomexxyTouHas aTTecTalus Mo AUCIHUILTHHE TPOBOAUTCA B hOpME 3a4eTa, SK3aMeHa

Tunosbie Bonpocskl 3auera (OIIK-3, OIIK-5)
1. [Taromoruu TUMIUIHOTO OOMEHA: OKUPEHHUE, )KUPOBOE NepepokaeHrne. HacmeacTBeHHbIe maToIoruu
JUTIATHOTO OOMeHa (JIMCIUIIONPOTEUHEMHH, C(PUHTOIUITHIO03HI U T.11.).
2. benkoBoe nutanue. VICTOYHUKH ¥ TIyTH MCTIOJIB30BaHUSI aMUHOKHCIIOT B OpraHu3Me. A30THCTHIN OaaHc.
PesepBubie Oenku. Pacnan TkaHeBBIX OCTTKOB.
3. OCHOBHBIE 3TaIlbl TIEPEBAPUBAHUS OCITKOB B KEIIYIOUHO-KUIIIEYHOM TpakTe. 3HAYEHHUE CEKPEIUH ITpoTeas
B BHjIe MpodepMEeHTOB. MexXaHU3M X aKTHUBAIUU.

TunoBble 3axanus s 3a4era (OIK-3, OIIK-5)
1. ITIponecc hopmMupoBaHUs TPETUYHOM CTPYKTYpHI Oemka -
a) LIalepoH;
0) momeH;
B) (DOJIIHHT;
') MeTaboJIOH
2. MtHb conepxut
a) 4 b-enu;
0) Fe3+;
B) 4 a-11eMIH;
r) Fe2+
3. [Ipu oO6paTiMOM HEKOHKYPEHTHOM MHTUOMPOBAHHH:
a) Omaromapsi o00pa3oBaHMIO CTAOWJIBHOM KOBAJIGHTHOM CBS3M (DEPMEHT TOABEPraeTcst IOJHOU
WHAKTUBAIUY;
0) cydocTpaT ¥ HHTMOMTOP CBA3BIBAIOTCS € PA3HBIMH LEHTPAMM;
B) HHTHOUTOP CBA3BIBaETCS ¢ ES-KOMIUIEKCOM B BHIE TPOHHOTO KOMILIEKCA;
T') IPOMCXOIUT JeHATypauus OeIKOBON 4acTH epMeHTa

Tunosbie Bonpockl 3k3amena (OIIK-3, OIIK-5)
1. JIumonpoTeHHBI ¥ MX POJIb B TPAHCIIOPTE XOJIECTEPHHA: SHIOTCHHOTO M SK30T¢HHOTO. [IpuIrHbBI
BO3HUKHOBEHUS aTepOCKIIepo3a.
2. Uctounnku oOpa30BaHUs U MEXaHU3MbI 00€3BPEIKUBAHNE aMMHUaKa B OPTaHU3ME.

3. Perynsus oOMeHa yIiieBOIOB, )KHPOB U aMHUHOKHUCIIOT IIPU YYaCTUU MHCYIIMHA, TIIOKaroHa, apeHaanHa
U KOPTHU30J1a.

4. Ponib moYex B peryssiiiuy BOJHO-COJIEBOro oOMeHa oprannsMa. Bazonpeccun. Cucrema peHuH -
AQHTMOTEH3MH - aJIbJI0CTEPOH. bruoxuMuueckre MeEXaHU3Mbl BOSHUKHOBEHUS [IOYEYHON TMIIEPTEH3UU.

5. ®epMeHTHI KPOBU KaK OMOXMMHUYECKUE MHIUKATOPBI IOBPEKICHNUS BHYTPEHHUX OPraHoB (MIpH HH(apKTe
MHOKap/1a, 3a00J€BaHUAX MBIIIILI, OIYXOJISX KOCTEH, MaHKPEaTUTe).

Tunosble 3aganusa as 3k3amena (OIIK-3, OIIK-5)



1. B xpoBu 6051bHOTO OOHAPYKEH BBICOKHUI ypoBeHb KpeatnHpochokunassl (MB) u
acraprataMHHOTpaHc(epasbl. KakoB mpearnonoxKuTeabHbIi Tuartos?

Pemenne: Ungapkr muokapra.
2. V KEHIIUHBI, CTPAIAIOIICH KEITIHOKAMEHHON OOJIE3HBIO, MOSBUIUCH 00JIM B 00JIACTH MEYEHHU, OBICTPO
Pa3BWIIOCH KENTYIITHOE OKpaIIMBaHUE CKJIEP, KOXKH, Kaj 00ECIIBETHIICS, MOYa MpHoOpena BET KPErKOTro
yas. Kakoil Tun xKenTyxu y >KeHIUHBI?

Pemenune: O0TypalimoHHas KeNTyxa.
3. B nmerckoe oTmeneHue MOCTYMHJI MalbuuK 12 JieT ¢ xano0aMu Ha Kaxay, OOMJILHO MUThE M YacTOe
Moueucnyckanue. [lo cmoBam marepu: peGEHOK OYEHb IMOJIBMXKEH, MOcienHue 2-3 Mmecsla ynoTpelnser
MHOTO JKHJKOCTH, YaCTO MOUYMTCS HOUBIO, TepsieT B Bece. Cozmeprkanue o01ero 6eiaka B ChIBOPOTKE KPOBU —
87 /1, TIOK03bI — 5,4 MMOJIB/JI. AHANMM3 MOYH: TUype3 — 4 J1, MOoda Mpo3padHasi, COJIOMEHHOTO I1BeTa, 06e3
3amaxa, OeJoK, caxap M KETOHOBble Tena oTcyTcTBYIOT. Copepxanue MoueBUHBI coctaBiser 0,7 %,
xsopunoB — 0,2 %, oGHapyskeHbl cienbl cyabdatoB u docdaros. Ynensusiit Bec Moun 1,005 r/mu. Jlaiite
3aKJIIOYEHHE 110 pe3ysbTaTaM aHaJIU30B.

Pemenue: Hecaxapusriit nuader, nedunut AT

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMK

3auer
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Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKa3aTeNn
JOCTHXKCHHUSI pE3yJIbTaTa)

«3a4TEHOY
(50 - 100 6amoB)

OIIK-3

JIeMOHCTpUpYET TOHUMAHHWE XHUMHKO-OMOJOTUYECKONH CYITHOCTH
MPOIIECCOB, TPOUCXOISIINX B )KHBOM OPTaHM3ME Ha MOJICKYJISIPHOM
YpPOBHE, B TOM YHCJIE TPH BBEACHWU B OPTaHW3M OHOJOTHYECKHU
aKTUBHBIX OpraHnY€CKHUX COECIUHEHUN. [IpoBoauT
CaMOCTOATENLHBIA aHAJIM3 MEXAaHHU3MOB BO3JECHCTBUA JOIMHIA Ha
OpraHu3M, €ro HEraTUBHBIX AP (HEKTOB.

OIIK-5

JleMOHCTpUpYyeT 3HaHME IIOKaszaTelieil romeocrasa, OCOOCHHOCTEH
OMOXMMHUYECKON PErylsuui (yHKIIMOHAIBHBIX CHCTEM OpraHu3Ma.
[TpoBoauT aHAIN3 OMOXUMUYECKHX KUIKOCTEH OpraHu3Ma 4enoBeKa
Ha COJCpXaHME METAa0OIMTOB W HMHTEPIPETUPYET MOITyUYECHHBIC
pe3ynbTarel.  J[eMOHCTpHpYeT  MOHMMaHHE  OMOXMMHUYECKHX
MEXaHU3MOB IIPOLIECCOB, MPOTEKAIOIIUX B OPraHU3ME YEIOBEKa B
HOpPME M TMpU MNaTOJOTMU. AHAIU3UPYET COCTOSHHE OpraHu3Ma
YyeloBeKa B IIEJIOM; IPOTHO3UMPYET BIUSHHE 3a00JIeBaHUM Ha
OMOXUMHUYECKHE TTPOLIECCHI.

«HE 3a4TCHOY»
(0 - 49 6anon)

OIIK-3

He nemoHcTpupyeT nmoHUMaHWE XUMHUKO-OMOJIOTHYECKON CYIIHOCTH
MPOIIECCOB, TPOUCXOISIINX B )KHBOM OPTaHM3ME Ha MOJICKYJISIPHOM
YpPOBHE, B TOM YHCJIE TPH BBEACHWU B OPTaHW3M OHOJOTHYECKHU
aKTUBHBIX OpraHUY€CKHUX COEIUHEHUN. [IpoBoauT
CaMOCTOATENLHBIA aHAJIM3 MEXAaHHU3MOB BO3JICHCTBUA JOIMHIA Ha
OpraHu3M, €ro HEraTUBHBIX 3P (HEKTOB.

OIIK-5

JleMOHCTpHUpYyeT He3HaHHE IoKa3aresell ToMeocTas3a, 0COOCHHOCTEH
OMOXMMHYECKON PErylsiui (yHKIIMOHAIBHBIX CHCTEM OpraHu3Ma.
He mnpoBoauT aHamu3 OMOXMMHUYECKHUX JKUAKOCTEH OpraHm3Ma
YeJloBeKa Ha Ccolep)KaHHe MeTaOOTUTOB M HE HWHTEPIPETHPYET
IIOJIyYEHHBIE pe3yJIbTaThl. JleMoHCTpUpYyET HEIIOHUMAaHue
OMOXMMHUYECKUX MEXaHH3MOB IIPOIIECCOB, MPOTEKAOIUX B
OpraHu3Me 4ejgoBeKa B HOpMe M npu naroigoruud. He
MOKETAaHAJIU3UPOBATh COCTOSIHUE OpraHU3Ma 4YeJIOBEKa B LIEJIOM;
MPOTHO3MPOBATh  BIUSHUE 3a00NeBaHU Ha OMOXUMHUYECKHE
IIPOLIECCHI.




DK3aMeH

Orenka

KomrmeTenmn

Jeckpuntops! (ypOBHU) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKa3aTEIH
TIOCTYOKCHHSI pe3YJIbTaTa)

«OTIINYHO
(85 - 100 6anoB)

OIIK-3

JleMOHCTpUpYeT TIIyOOKO€ TMOHUMAHHE XUMHUKO-OHOJIOTHYECKOM
CYIIHOCTH TIPOILIECCOB, MPOHMCXOIAIIMX B JKUBOM OpraHu3Me Ha
MOJICKYJIIDHOM YpOBHE, B TOM YHWCIJIE TPU BBEACHUM B OPraHU3M
OMONIOTUYECKH AKTHUBHBIX OpPraHMYecKHX coeauHeHuid. IIpoBoaut
CaMOCTOSITENIbHBIA aHAJIM3 MEXAaHM3MOB BO3/ICHCTBHS JIOTIMHIA Ha
OpraHu3M, €ro HeraTUBHBIX 3()(HEKTOB.

OIIK-5

JleMOHCTpUpyeT OTIMYHOE 3HAHME [OKa3aTejied TIoMeocTasa,
ocoOeHHOCTE OMOXMMHYECKOW Pperyiasiuud  (QPyHKIIMOHAIBHBIX
CUCTEM OpraHu3Ma, OHMOXMMHYECKUX TMPOsIBIECHUN 3a00sieBaHUM.
CaMoCTOATENbHO IJIAHUPYET U MPOBOJUT aHAIN3 OMOXUMUYECKUX
KHUJKOCTEH OpraHm3Ma 4YelioBeKa Ha COJep)KaHHue METabOIUTOB U
UHTEPIIPETUPYET MOJTyuYeHHbIE  pe3yabTarhl. JleMoHcTpupyeT
IyOOKOe TMMOHMMaHHEe OMOXMMHUYECKUX MEXaHHU3MOB pa3BUTHS
3a0oneBanuil. CaMOCTOSITENIFHO aHAJIU3UPYET COCTOSIHUE OpPTaHHu3Ma
YelioBeKa, WCIONb3ysl 3HAaHHA O OMOXMMHUYECKHUX IMpOoLeccax;
MIPOTHO3HUPYET BIMsIHUE 3a00JIeBaHUI HAa OMOXMMHYECKHUE MPOLIECCHI.
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«XOPOIIIO
(70 - 84 6amoB)

OIIK-3

JleMOHCTpHUpYeT AOCTATOYHOE MOHMMAHHE XUMHKO-OHMOIOTHYECKON
CYIIHOCTH TIPOIIECCOB, MPOMCXOMSANIMX B JKABOM OpraHU3Me Ha
MOJICKYJIIDHOM ypOBHE, B TOM YHWCJIC TP BBEICHHH B OPraHH3M
OMOJIOTUYECKH aKTHBHBIX OPraHHMYECKHUX COCOMHEHWH. JlocTarouHo
XOpOIIIO aHANM3UPYEeT MEXaHW3Mbl BO3JICHCTBHUS JONMHTa Ha
OpraHu3M, €ro HeraTuBHbIC d(HPEKTHI

OIIK-5

JIeMOHCTpUpYeT [OCTAaTOYHOE 3HAHHME IIOKaszaTeleil romeocTasa,
0coOeHHOCTEH  OMOXMMHYECKOH perymsinuud  (yHKIHMOHAIBHBIX
CHCTEM OpraHu3zMa, OMOXMMHUYECKUX IMpPOSBICHUI 3a00JIeBaHHIA.
[TpoBoauT aHAIN3 OMOXUMUYECKHX KUIKOCTEH OpraHu3Ma 4enoBeKa
Ha COJCpXaHME METAa0OJIMTOB W HMHTEPIPETUPYET MOTyUECHHBIC
pe3ynbTarel. JeMOHCTpUpYET Xopolliee NOHUMaHue OMOXUMHUYECKUX
MEXaHU3MOB  pa3BUTHS 3a00JeBaHUN. AHAIM3HPYET COCTOSHHE
OpraHu3Ma 4YelOBeKa, HWCHONb3ys 3HaHUA O OHOXMMHYECKUX
npolLeccax; POTHO3UPYET BIIMSIHUE 3a0oseBaHui Ha
OMOXUMHUYECKHE TTPOLIECCHI.

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

OIIK-3

JlemoHCcTpUpyeT 0a30BBIf  YpOBEHb 3HAHHUS OMOXUMHYECKHUX
MIPOIIECCOB, MPOTEKAIOIIUX B KUBOM OpraHU3ME, B TOM YHCIE MpPU
BBEJICHUU OHMOJIOTMYECKH AaKTHBHBIX OpPTaHMYECKUX COCIMHEHM;
3aTPYAHSAETCS CAMOCTOSITEIIHLHO OL[CHUBATh MEXaHU3MbI BO3ICHCTBUS
JONTMHra Ha OPTaHU3M M €r0 HeraTuBHbIC 2(P(eKThI

OIIK-5

JleMoHCTpHUpyeT 6a30BbIi ypOBEHb 3HaHUS TOKa3aTeNeil romeocTasa,
0coOeHHOCTEH  OMOXMMHYECKOH perymsinuud  (yHKIHMOHAIBHBIX
CHCTEM OpraHu3zMa, OHMOXMMHUYECKUX IMpPOSBICHUI 3a00JIeBaHHIA.
VcnpIThIBaCT  3aTpyAHEHUS NpPH  aHAIW3e  OMOXUMHYECKUX
KHUJIKOCTEH OpraHu3Ma 4YeJoBeKa Ha COAEp)KaHHE METaOOIUTOB U
MHTEpIpEeTallMid  TOJYYCHHBIX  pe3yabraroB.  JleMoHcTpupyer
MOBEPXHOCTHBIC TPEACTABICHUS O OHMOXMMHYECKHX MEXaHU3Max
pa3BuTHs 3a00JI€BaHUH.

OIIK-3

JIeMOHCTPUpPYET HEMOHUMAHHE XUMHKO-OHMOJOTHMUYECKON CYIHOCTH
MPOIIECCOB, MPOUCXOSIINX B KUBOM OpPraHU3ME Ha MOJICKYJIIPHOM
YpOBHE, B TOM 4YHCJC MPH BBEACHHM B OPraHU3M OHOJOTHUYECKU
AKTHBHBIX OPraHMYECKUX COCAMHCHHIA; HE OICHHBACT MEXaHH3MbI
BO3/ICHCTBHsI JIOTIMHIA HA OPTaHW3M, HE aHAIM3MPYET HETaTHBHBIC
3¢ deKTh JomrHTa




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:
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- JenaTh 3allUCH MO XOMy YTEHHS B BHJIE MPOCTOTO WJIM Pa3BEPHYTOrO IIaHa (co3qaBaTh INEPEUYCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);
- COCTaBJATHh TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3II0KEHHE OCHOBHBIX MBICJICH aBTOpA);
- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- cO3/1aBaTh KOHCIIEKTHI (pa3BEepHYThIE TE3HUCHI).
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:
- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;
- IOJIHOTA U TITyOWHA OTBETA;
- CO3HATENIbHOCTh OTBETA;
- IOTUKa U3JI0KECHUS MaTepuaa;
- pPalMOHAJILHOCTD UCIIOJIb30BAaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHONW yueOHO! 3a/1auu;
- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MMOCOOMI M TEXHUYECKUX CPEICTB IPH
OTBETE;
- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTeprarna;
- palMOHAJIBLHOCTD HUCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/IaHue.
VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:
- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEPKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COICpPKaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aleKBaTHOCTh MCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTh MPE3EHTYEMOT0 MaTepuara;
- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YATAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBo€ OQOpMIIeHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;
- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOJTHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkeHus, d3PpdextuBHOoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHsS JIOCTHXKEHHUSA
PEe3yIBTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. I'myxoB A.W., CeBepun E.C. buoxumus c¢ ynpaXHEeHHWsIMH W 3aJadaMH : ydeOHHUK. - Mockaa:
I'DOTAP-Menmna, 2019. - 384 c. - Tekct : anekrponHblil // OBC «KoHCynbTaHT cTyneHTa By3a U MEBY3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970450086.html

2. CesepuH E.C. buoxumus : yae6Huk. - MockBa: I'DOTAP-Menua, 2019. - 768 c. - TekcT : 3NeKTPOHHBIHA

/l 9BbC «KoHcynpTanT CTyJIEHTa By3a u MeZIBy3a [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970448816.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. I'ynuna A.B., Cuntoruna C.E., lllyouna A.I. buoxumus : yue6. mocobue : B 2 .. - Tam60B: [U3nar. nom
TT'Y um. I'P. JlepxaBuna], 2016

6.3 VHbIe NCTOUHMKMU:

1. IlpaBoBoii caiit Koncynsrantllitoc - http://www.consultant.ru

2. Poccuiickoe oOpa3oBaHue Jis MHOCTPAHHBIX I'pakaaH - http://www.russia.edu.ru/

3. Pycckuit MmequnmHCcKuit cepsep - http://www.rusmedserv.com

4. CnoBapu W SHIIMKIIONIEANH OHJIaiH - http://dic.academic.ru/

5. DnektpoHHbI cripaBoyHUK «MHDOpMEUO» - www.informio.ru

6. XuMudecKkas SHIUKIONEAN Ha caiiTte « XuMHUK.py» - http://www.xumuk.ru/encyklopedia/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecreveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJI U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIIFHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEACTABICHHS yueOHOW nHpOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus I CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jl5ig mpoBesieHus 3aHIATUN JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpalud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JlaGopaTopHBIil MPAKTUKYM MO OMOXUMHH 00ECTICUeH XMMUYCCKHUMH PEAKTHBAMHU, JJA0OpaTOPHOM MOCYI0M
U ydeOHbIM  OOOpyJOBaHMEM B  COOTBETCTBHM C  MNPOTpaMMOM  JTaOOPAaTOPHBIX  3aHSATHM:
dotosnexrpokonopumerp All-101, cnexrpodoromerp CD-2000, Ouoxmmuueckuii aHanmm3atop buAH,
0a30BbIii  HAOOp Mg TOHKOCHOWHOW Xxpomarorpadhun (Y®-xkabuuer, cymunabHbli mkad [HICY,
cnpeit-kamepa, wiactuabl 111 TCX), neacurometp «JlenCkan», Mukpockon crepeockonudecknii MBC-10,
nentpudyra nadoparopuass CM-6, repmocrar BWT — U, pH-metp PH 211, Becol Texanueckue BJIT.

JlumeH3noHHOE U CBOOOHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:
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 - Cranpaptaeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccronanbhsrii mioc 2007
Omneparmonnas cuctema Microsoft Windows 10

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Hayunas snekrponnas 6ubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

2. Hayunas onextponnas OuOmmoreka Poccuiickoit  akagemuu  ectrectBo3Hanusi. — URL:
https://www.monographies.ru

3. [Ipesunentckas 6udnuorexa umenu b.H. Expiiuna. — URL: https://www.prlib.ru
4. Poccuiickas rocynapcTBeHHast Oubnunoreka: opuuuanbhbiii caiit. — URL: https://www.rsl.ru
5. Poccuiickas HarmoHanbpHas 6nbaroreka: odurmansabii caiit. — URL: http://nlr.ru



6. TamOoBcKas obnacTHasi yHUBepcaibHas HayyHas Oubinnoreka um. A.C. Ilymkuna: opumanbHelid cat. —
URL: http://www.tambovlib.ru

7. VYHuBepcuterckas  OuOnMoTeka  OHJAMH:  3JeKTpoHHO-OMOnmoreunas  cucrema. —  URL:
https://biblioclub.ru

8. OBbC «KoHCYnbTaHT cTyAaeHTa»: KoJIeKuuu: MenunuHa. 3npaBooxpaHeHue. ['ymaHUTapHble HayKd . —
URL: https://www.studentlibrary.ru

9. Onexkrponnas 6ubnmuoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

10. DNIEKTPOHHBIN Karajor dyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

11. ¥Opaiit: o6pazoBarenbHas miargopma, 3eKTpoHHO-0nOmnoTeunas cucrema. — URL: https://urait.ru
12. Hudposoii odpazosarensHblii pecypc IPR SMART. — URL: http://www.iprbookshop.ru

JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mnpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEe YHUBEPCUTETA.
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