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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 Tunel 3amay mpoQeCcCUOHATBHOW ACSITENLHOCTH, K KOTOPBIM TOTOBSATCS OOYyYaroIIMecs B paMKax
OCBOCHHUS JTUCILMILINHEL:

- 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/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

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

Ne HaumenoBanue ®opma
n/m JIMCITUILINH, o0yueHus
OTIpENETAIONINX OvyHag
MEKIUCLUMIUTMHAPHBIE | (cemecTp)
CBsA3U 2 6 7
1 |buooprannueckas +
XUMUS
2 |®apMakoiIorus + | +




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

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

Ounas
(cemectp)
4 1516|7110

1 [AnmaTomMus uemoBeka +

2 |buonorus +

|+
_|_

3 |buooprannyeckas
XUMUS

+
+

4 (T'uctomorus,
3MOpHUoIIOTHS,
IIATOJIOTHS

5 |UmmyHoOnorus +

6 | Mukpobwuoorus, + | +
BUPYCOJIOTHSI

7|HopmanbsHas + | +
(husuonorus

8 |IlaTomornueckas + | +
aHATOMMUS,
KIIMHUYECKAast
[1aTOJIOTNYECKast
aHATOMUS

9 |[Marodusnomnorus, + |+
KITMHAYECKast
naTopu3noIoTHs

10 {ITporreneBTHKA + |+ |+
BHYTPEHHHUX OOJIe3HEH

11 |IIcuxnarpus, +
MEANLIMHCKAs
TICUXOJIOTUS

12 [Ctomaromorusa +

13 |Tommorpadudaeckas + | +
aHATOMUS U
orepaTHBHAS
XUPYPrust

2. Mecto nucuumiimabl B cTpykrype OIl cnenmanurera:

HucuunnuHa «buoxumusy OTHOCHUTCA K oOsi3aTenbHOM wactu ydeOHoro miuaHa OIl mo HampaBieHHIO
rmoarorosku 31.05.01 - JIeuebHoE nelo.

JucuumnHa «bruoxumus» u3ydaercs B 3, 4 ceMecTpax.

3.00beM U coep:kaHMe TUCHUILUTHHBI
3.1.00beM ITUCIUTUIHHEL: 7 3.€.

Ounas: 7 3.e.
N Ounas
Bun yueOHo# paboTh (Bcero acos)
O0mast Tpy10éMKOCTb TUCHUILIHHBI 252
Konrakthas pabota 112
Jlexuuu (Jlexuum) 42




JlaGoparopnsie (J1ab. pab.) 56
[Tpaktuueckue (IIpakr. pab.) 14
CamocrosrenbHas padota (CP) 104
DK3aMeH 36
3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnou DOpMBbI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
muu| . |KT
pab. [pad.
O]0O0|[0O0]|O
3 cemecTp
1 Crpoenue u 3amura
CBOHCTBA OEIKOB. 1a00paTOPHBIX
DepMEHTBHI. pabort; Pemenue
Crpoenue, 4 |1 6 | 2 |10]| cuTyauuoHHBIX
CBOMCTBA, 3anad; KonrponpHas
peryasanus pabora;
AKTUBHOCTU TectupoBanue
2 buoxumus 3armura
OMOOTHYECKUX 1a00paTOPHBIX
AKTUBHBIX BEIICCTB: pabot; Pemenue
BUTAaMUHOB, CUTYAIlMOHHBIX
TOPMOHOB. 3anad; KonrponpHas
buonornueckue 4 14 (2|10 pabora;
MeMOpaHbI. TectupoBanue
MexaHu3Mbl
nepenadn
TOPMOHAJIBHOTO
CUTHala
3 Buonornyeckoe 3amura
okucienue. O0umit 1ab0paTOpHBIX
MyTh KaTaboan3ma pabot; Pemenue
6 6 | 2 |16 CUTYallUOHHBIX
3ana4; KoHTponbHas
pabora;
TectupoBanue
4 OO6meH U QyHKITUN amnra
YIJICBOJIOB J1a00paTOPHBIX
pabort; Pemenne
8 6 4 120 CUTYallMOHHBIX
3aaa4; KontponbHas
pabora;
TectupoBanue
5 OOmeH U QyHKITUN ammra
JUTIAIOB J1a00paTOPHBIX
pabort; Pemenne
6 6 4 118 CUTYallUOHHBIX
3aaa4; KontponbHas
pabora;
TectupoBanue




4 cemectp
6 OO6meH U QyHKITUN amnra
a30TCOIEPIKAIINX 1a00paTOPHBIX
COEIMHEHNI. pabort; Pemenne
OO0MeH O€eJIKOB U 6 | 10| - 10 CUTYaIIMOHHBIX
AMHHOKHCJIOT. 3anaq; KoHtponbHas
O6men pabora;
HYKJIEHHOBBIX TectupoBanue
KHCJIOT
7 OcCHOBHEIE 3amura
TIPUHITATIBI J1a00paTOPHBIX
peryisiiuu ooMeHa pabort; Pemenne
BEIIECTB B 4 110 | - 10 CUTYallMOHHBIX
OpraHu3Me 3anaq; KontponbHas
pabora;
TectupoBanue
8 buoxumust opranon 3amura
Y TKaHEH 1a00paTOPHBIX
pabort; Pemenne
4 8 - 10 CUTYallMOHHBIX
3aaa4; KontponbHas
pabora;
TectupoBanue

Tema 1. Ctpoenue u cBoiicTBa 0esikoB. ®epmMeHThI. CTpOoeHMe, CBOMCTBA, PeryJasiius aKTHUBHOCTH
(OIIK-5)
Jlexnus.
Jlexmus 1.
[Ipeamer u 3amaun OGMOXUMUH. MecTo OMOXMMHUU CPeay APYTHX OMOJOTHYECKUX TUCIMILIMH; OCHOBHBIC
paszenbl ¥ HapaBJIeHUs] B OMOXMMUHU.
Meronsl HccnenoBaHus OOMEHa BellecTB. BoiaeneHne meTaOoaMTOB M (DEPMEHTOB, ONpEACICHHE
MOCIIEIOBATEIIbHOCTH PEBPAILICHH CyOCTpPaToB.
Hctopus oTKpeITUS M H3yueHus: ¢pepmeHToB. CTpoeHue u cBoicTBa pepmentoB. Kodakrops! hepMeHTOB,
MOHBI MeTauioB U KodepMmeHTHl. [lonstue 00 sHeprum axTuBauuu. OCOOEHHOCTH (EPMEHTATHBHOIO
KaTanm3a: 3Tamnel, Mexanu3M. CTpoeHue pepMeHTOB; aKTUBHBIN U ajutocTepuueckuil eHTpsl. OOpa3oBaHue
(bepMeHT-CyOCTpaTHOTO KOMILIEKCa, €ro XapakTrepucTuka. [loHATHE «KOMIUIEMEHTAapHOCTHY. Teopwus
@umepa. Teopus uHIyHIMpoBaHHOTO cooTBeTCTBUA Konutanaa. TeopHst TOMOXMMHYECKOTO COOTBETCTBHUS.
N3odepmentsl. CnenmduyHocTs JeicTBUA  (EpMEHTOB. 3aBUCUMOCTb CKOPOCTH (hEepMEHTATUBHBIX
peaxiuii oT Temneparypsl, pH, KoHIeHTpauuii ¢pepmenTta u cyocrpara. EAMHUIBI n3MEpeHust akTUBHOCTH U
KOJIMYEeCTBa (DEPMEHTOB.
Nurn6utopsl GpepMeHTOB, 00paTUMbIE M HEOOpaTUMble, KOHKYPEHTHBIE. JIeKapCTBEHHBIC TMpenaparbl Kak
MHTUOUTOPH! pepMeHTOB. Perymsuus neiictBus (pepMeHTOB: allIOCTEPUUECKUE HHTUOUTOPBI U aKTUBATOPBI;
KaTaJIMTUYECKUH M PEryJsATOPHBIM LIEHTpPbI; YETBEPTHUYHAs CTPYKTypa alJIOCTEPUUYECKUX (PEPMEHTOB MU
KOOIepaTUBHbIE M3MEHEHUs KOH(opMmanuu mpoTroMepoB (epmeHTa. Perymsaius akTUBHOCTH (DepMEHTOB
nytem dochopunupoBanus u aedochopuIupoBaHHs.
Jlexus 2.
Knaccudukarnus u HomeHKnaTypa (pepMeHTOB.

Paznuuus depmentHoro cocraBa opranoB u TkaHed. Opranocnenuduuneie ¢GepMeHTh. 3MeHeHus
aKTUBHOCTH (PEPMEHTOB B TpoIllecce OHTOreHe3a. V3MeHeHHs aKTUBHOCTU (DEpMEHTOB MpH OO0JIE3HSX.
HacnenctBennsie sH3umonaruu. OmnpezneneHue (EpMEHTOB B IUIa3Me€ KPOBH C LENbI0 JUArHOCTUKU
0oJIe3He; 1151 JIeueHus 0oyie3HeH, Mpu Ja00paTOPHON TUAarHOCTHKE.



Buramunbl. Knaccudukanuss BuramMuHOB. VICTOpUS OTKpBITHS M H3y4YeHHUs BUTAaMUHOB. DyHKIMU
BUTaMUHOB. AJIMMEHTapHblE W BTOPUYHBIE aBUTAMUHO3bl M T'MIOBUTAMHUHO3bl. [ MIEpPBUTAMHHO3BI.
BurammuH3aBUCHUMblE W BUTaMUHPE3UCTEHTHBIE  COCTOSHHUS.  AHTHUBUTaMuHBL  Kiaccuduxanus.
[IpuMeHeHHEe B MEIULIMHE.

IIpakTH4Yeckoe 3aHATHE.

Cemunap mno Tteme «®epmentbl. CTpoeHHe, CBOMCTBA, peryiasiius aKTUBHOCTH. buoxummus
BUTAMHUHOB.

Bomnpocsl k cemunapy:

1. Xumuueckas MpHpoAa, CTPYKTypa H (QYHKIUH (EpMEHTOB, XapaKTepUCcTUKa KO(aKTOpoB H
KOo(hepMEeHTOB, X POJIb B KaTajuse.

2. [TonsiTe 00 aKTUBHBIX LEHTPaX (PEPMEHTOB. AJUIOCTEpUUECKHN LEHTp. AJutocTepuiecke hepMeHTHI.

3. WMBodepmentsl. MynbTUMONEKYISIpPHBIE (EPMEHTHBIE CHUCTEMBI. EauHUIIBI (hepmeHTaTUBHOMN
AKTUBHOCTH.

4. MexaHu3M neicTBus PepMEHTOB.
5. Knaccudukanus pepmenton. [Ipumepsi.

6. Kunetnka ¢epmentraruBHbix peakumii. CpoacTBo mexay — cyocrtpatom u (epmentom. [lonstre o
KOHCTaHTe Muxasnuca.

7. Perynsiuust akTHBHOCTH ()epPMEHTOB. AKTHBAaTOPbl M MHTHOUTOPHI  (pepMeHTOB. THITBI HHTHOUPOBAHUS
(dhepmMeHTOB: oOpaTMOe U HEOOPAaTUMOE; KOHKYPEHTHOE W HEKOHKYPEHTHOE.

8. Bimussane pH m temmeparypbl Ha CKOpOCTh (pepMEHTATUBHBIX  peakuuid. CrenuduuHOCTh JEHCTBUS
(hepmMeHTOB.

9. 3nauenue hepMeHTOB B peryisiiuu ooMeHa BeulecTB. [I[pumenenne (epMeHTOB B MEIULIMHE.

10. ABUTaMUHO3HbBIE, TUIOBUTAMHHO3HBIE W TUIEPBUTAMUHO3HBIE COCTOSIHUS OpPTaHHM3Ma YeJOBEKa.
[Iprunssl BO3HUKHOBEHUS. [Iprmepsl.

11. CoBpemenHasi kiaccu(uKanus BATAMUHOB. bronornueckas posib BATAMUHOB.
12. Buramun Bl xumMuueckas CTpyKTypa, HEJOCTAaTOYHOCTh, (PYHKITHH.

13. Buramun B2, xumuueckas CTpyKTypa, HEAOCTATOYHOCTh, (PYHKITHH.

14. Buramun B6, xumudeckas CTpyKTypa, HEAOCTaTOYHOCTb, (DYHKITHH.

15. Buramun B12, xumuueckas CTpyKTypa, HEIOCTaTOYHOCTb, (PYHKIIUU

16. Buramun E. Xumuueckas npupoa, HEA0CTaTOYHOCTh, OMOJIOTHUYECKAs POJIb.
17. Butamun C, ero CTPYKTypa, HEAOCTATOUHOCTD, POJIb.

18. Buramun PP (HMKOTHHOBAs KHCIIOTa). XUMHYECKask CTPYKTypa U CBOMCTBA, PYHKITHH.
19. Buramun B3 (maHTOoTE€HOBas KUCIIOTA), CTPYKTYpa, pOJb B OPIraHU3ME.

20. buoxumus BUTaMMHa A.

21. Butamun H (OuotuH), cTpoeHMe, CBOMCTBA, (DYyHKITUH.

22. Buramunsl rpymmsl D, ctpoenue, cBONCTBa, QYHKITUH.

23. Buramun K. Xumunueckas npuposaa, HeJOCTaTOUHOCTb, (PYHKIIUH.

24. AHTHUBUTAMHHEI, MEXaHH3M HX JCUCTBHS, HCIOIL30BaHNUE B MEIHIIHHE.

JlaGopaTopHbie padoThbI.
JlaGopaTtopHoe 3ansiTHE.
JlaGopaTopHasi padora «@epMeHTbI».
Omnpit 1. OTKpBITHE TEPOKCUAA3EI B KapTodere.

Oo6napyxeHue GpepMeHTa MEPOKCHUIa3bl B TKAHU KapTOQes 0 pa3IoKEeHHUIO TIEPOKCHIa BOIOPOa 1
OKHCJICHHIO TTUPOTAJIIONA.

OngiT 2. 'mapoauns kpaxmMaja o-aMUIa30d CIIOHBL.

Uccnenosanwust Bnusiaust pH, TemnepaTypbl, akTHBATOPOB, HHTUOMTOPOB HA AKTUBHOCTH aMUJIA3bl CITIOHBI.
Odopmiienne mabopaTopHOil pabOTHI.

3amura 1a0opaTopHON pabOTHI.

KoHTponbHbIE BOTPOCHI



1. KakoBo ctpoenue pepmentoB? YTo npencrasiser coO0il aKTUBHBIN LIEHTP GepmenTa’?
2. SIBNAIOTCS M CHHOHUMAaMU TEPMHUHBI «KOEPMEHT» U «IIPOCTETUUECKAs! TPyIIHa»?

3. KakoBbl 0COOEHHOCTH ACUCTBUS (PEPMEHTOB [0 CPABHEHUIO C ICHCTBUEM HEOPTraHUYECKUX
KaTajin3aropoB?

4. Kakoe BIusiHUE OKa3bIBaeT W3MeHeHue pH cpenbl Ha akTUBHOCTH PEPMEHTOB U TToYemMy?

5. O0bsAcHUTE MEXaHU3M MHAKTUBALMK (DEPMEHTOB IIPU BHICOKUX TEMIIEpaTypax.

6. B ueMm nposBnsiercs cnenupuIHOCTh PepMEHTOB caxapa3bl U amuia3bl? Kak ee MOXHO 10Ka3arh?

7. Kakoli MpUHITKTI JISKUT B OCHOBE Ka4€CTBEHHOTO OMpeieicHust (hepMEeHTOB?

8. Kak skcnepuMeHTanbHO J0Ka3aTh, YTO BEHUIECTBO SIBIISCTCS] aKTUBATOPOM MIIM MHTUHOUTOpPOM (epmeHTa’?

9. [laiiTe onpeneneHre 00paTUMOMy ¥ HEOOpPaTUMOMY MHTHOUPOBaHUIO (DEPMEHTOB; crienupuaecKoMy 1
HecnenupuIeCKOMY HHTHOMPOBAHUIO.

10. B ueM cocTOHT OTIMYME KOHKYPEHTHOTO M HEKOHKYPEHTHOTO HHTHOUPOBaHUS ?
11. B yeM omiin4yre HEKOHKYPEHTHOTO 1 O€CKOHKYPEHTHOTO MHTMOMPOBaHUS?

12. TlpuBeauTe npuMepbl UCTIOJIB30BaHUS HHIMOUPOBaHUs (PEPMEHTOB B MEIUIIMHE.
JlaGopaTtopHoe 3ansiTHE.

JlabopaTopHasi padora «KayecTBeHHOe onpeae/ieHMe BUTAMHUHOBY.
Conepxanue 1a00paTopHOil paboThI

Ompit 1. Peakius okuciaenns puramina Bl (THaMuHa) B THOXPOM.

OmnpiT 2. Peakins Butamuda B6 (nupunokcuna) ¢ xaopuaom xkenesa (I11).

Omnpit 3. KauectBeHnas peaknys Ha BuTamMuH C (aCKOPOMHOBYIO KUCIIOTY).

Odopmnenne 1abopaTopHOi pabOTHI.

3ammTa 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONIPOCHI

1. Kakue BemecTBa oTHOCATCS K BUTaMuHaM? KakoBa ux o0mast pyHKIMs B opraHu3Me?
2. JlaiiTe onpeesieHne aBUTaAMUHO3aM, THIIOBUTAMUHO3aM U TUIIEPBUTAMUHO3aM.

3. Ilepeuncnute NPUYMHBI THTIOBUTAMUHO30B.

4. HazoBure akTuBHBIe (hopmbl BuTaMuHOB B1, B2, B3, BS.

5. Oxapakrepusyiite OMOXUMHUYECKUE PYHKIIUH BUTAMHUHOB, ONPEACICHHE KOTOPBIX IPOBOAMIOCH B
nmabopaTopHO pabore.

6. Kakue 3aboneBanust pa3BuBarOTCs MpU HepocTarke ButamMmuHoB D, PP, H?
7. Yto Takoe anTuBuTaMuHbl? Kak ux kinaccudunupyror? [Ipusenure npuMepsl.
JlaGopatopHoe 3aHsATHE.

1. Pemenne cuTyalilmoHHbIX 3a1a4 1o TeMe «DepmeHThl. CTpoeHMe, CBOMCTBA, PETYIISALMSI AKTUBHOCTH.
buoxumusi BUTAMUHOBY.

2. IluceMeHHas KOHTpoibHas padora 1o Teme «PepMeHThl. CTpoeHHE, CBOMCTBA, PETYIISIIMS aKTUBHOCTH.
buoxumusi BUTAMUHOBY.

3. TectupoBaHue (KOHTPOIbHBIN cpe3). KoHTposIbHBIE BOIPOCHI
1. KakoBo cTtpoenue ¢pepmenToB? UTo mpencTaBisieT co00i akTUBHBIHN IIEHTP GepmenTa?
2. SIBASIOTCS TM CHHOHUMAaMHU TEPMHUHBI «KO()EPMEHT» U «IPOCTETUYECKast IPyIIa?

3. KakoBbl 0cOO€HHOCTH JIeHCTBUS PEPMEHTOB 10 CPABHEHUIO C JICHCTBUEM HEOPTAaHHMYECKUX
KaTrajanu3aropoB?

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

5. OObsICHUTE MEXaHU3M HHAKTUBAIIMU (DEPMEHTOB IPHU BHICOKHX TEMIIEPATypax.

6. B uem nposiBisieTcst cenuuaHOCTh (PepMEHTOB caxapasbl U aMuiiasbl? Kak ee MOXHO JT0Ka3arh?

7. Kakoii mpuHIMI JIEKUT B OCHOBE KAYECTBEHHOTO orpeneicHus pepMeHTOB?

8. Kak skcniepuMeHTaIbHO JJ0Ka3aTh, YTO BEIIECTBO SIBJISETCS AaKTUBATOPOM WJIM MHTHOUTOPOM (pepmeHTa?

9. JlaiiTe onpeneneHne 0OpaTUMOMY U HEOOPAaTUMOMY MHIMOMPOBaHHIO (DEPMEHTOB; ClIEU(UIESCKOMY H
Hecnenu(uIecKoMy HHIMOMPOBAHHUIO.

10. B yem cocTOUT OTIMYHE KOHKYPEHTHOTO U HEKOHKYPEHTHOTO HHTUOUPOBaHUS?
11. B yem omimure HEKOHKYPEHTHOTO U OECKOHKYPEHTHOTO MHTHOUpOBaHUs?



12. TlpuBeauTe MpUMEPHI HCIIOJIB30BaHUS MHTHOUPOBaHUs (DEPMEHTOB B MEIUIIMHE.
JlaGopatopHoe 3aHsATHE.

JlabopaTopHas padora «KadecTBeHHOe onpeieieHe BATAMHHOB.
Coneprxanue 1adbopaTropHOi paboThI

OmnmiT 1. Peakiusg okuciienust BuraMuna Bl (THaMuHAa) B THOXPOM.

OmnpiT 2. Peaknusa Butamuna B6 (mupumokcuna) ¢ xyuopuaom sxxenesa (111).

OmpiT 3. KauecTBennas peakiins Ha BuTaMuH C (aCKOPOHMHOBYIO KHCIOTY).
Odopmiienne mabopaTopHOil pabOTHI.

3amura 1a0opaTopHON PabOTHI.

KoHTponbHbIE BOTPOCHI

1. Kakue BemecTBa oTHOCSTCS K BuTaMuHaM? KakoBa ux o0mas pyHKIUs B opranuzMe?
2. JlaliTe onpeneneHne aBUTaMUHO3aM, THITIOBUTAMUHO3aM U THUIIEPBUTAMUHO3aM.

3. [lepeunciure NpUYNHBI THIOBUTAMUHO30B.

4. HazoBute aktuBHbIe (popmbl BuTamuHoB B1, B2, B3, BS.

5. Oxapakrepusyiite OMoOXUMHUYECKUE PYHKIIMH BUTAMHUHOB, ONPEACICHHE KOTOPHIX TPOBOAMIIOCH B
naboparopHoii padore.

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

1. Pemenue cutyallMOHHBIX 3a1a4 110 TeMe «DepMeHThl. CTpOeHHUE, CBOMCTBA, PETYJIALMS aKTUBHOCTH.
buoxumus BUTaMHUHOBY.

2. [lucemenHas KOHTpOJbHAs padboTa o Teme «DepmenThl. CTpoeHue, CBONCTBA, PETYISAIINS aKTUBHOCTH.
buoxumus BUTaMHUHOBY.

3. TectupoBaHue (KOHTPOJBHBIN Cpe3).
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. CocTaBbTe U BBIYYUTE KOHCIIEKTHI JICKIIUM.
2. [TonroToBbTECH K 1a00paTOPHBIM paboTaM «AHAIIA3 CMECH aMUHOKHUCIIOT», «DEPMEHTHI».
3. Pemute ynpaxHeHUS:
1. CpaBHUTE KOHKYPEHTHOE H HEKOHKYPEHTHOe BU/bl HHTMOMPOBAHHUS:
A — KOHKYPEHTHOE

UHTHOUPOBAHUE 1. UHrubuTop nmpucoOeAMHACTCS B aKTUBHOM IICHTPE.
2. IlHruburop He UMeeT CTPYKTYPHOTO CXOJ/ICTBA C
cyocTpaTom.
3. IHruburop cBA3bIBacTCS BHE aKTUBHOTO LIEHTPA
bepmenra.

b — HeKOHKypeHTHOE

MHTUOMpPOBaHUE 4. Hruburop CBA3BIBAETCS B AJJIOCTEPUUECKOM IIEHTpE.
5. Km yBenuuuBaerca, Vmax HE H3MEHSETCS.
6. Km He u3meHnsiercsa, Vmax yMmeHbIIaeTcs.
7. NarubupoBaHue CHUMaeTcst U30BITKOM cyOcTpara.

2. U3y4yajan KUHETUKY (pePMEHTATUBHOM peakluy B NPUCYTCTBUM WIH B OTCYTCTBHE HHTUOUTOPA.
Bb1iu noJryueHsl cjieaylonue JaHHbIe:
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[S]. M CKopocTh peakIIHH, MKMOJIE/ MHH
’ 0€3 HHTHOHTOpA C HHTHOHTOPOM
0.3-107 10.4 4.1
0.5-102 14.5 6.4
1.0-107 22.5 11.3
3.0-107 33.8 22.6
9.0-102 40.5 33.8

3. llpenapar, conep:kaumuii 3,0 Mmr aprutasspl, 3a 12 mun npu pH 9,0 karaauzuposau oopasosanue 40
MKMOJIb MOY€BHHbI.

PaccuuraiitTe ynenbHy10 aKTUBHOCTb apruHasbl. Kak ©3MEeHUTCS akTUBHOCTH (DepMEHTa B KaXKIOM U3
CIIEYIOIIUX CITy4yaeB U moyemy?
1) NUukyGannonnyto cpeny nogkuciauthb 10 pH 5,0.
2) B cpeny no6asuts rmukonmamud (NH2-C-NH-CH2-COOH).
NH
3) B mpucyTCTBUM IIMKOIIMAMUHA YBEIIMYUTH B CpPeie KOHIIEHTPAIMIO ApTHHHUHA.

4. CpaBnure iektpodoperpammsbl uzopepmenton JI/II' (A - Hopma, b — nmarosnorus). Yka:xkure, ¢
NopakeHueM KaKoro OpraHa CBsi3aHbl 3T H3MeHEeHMHSl.

5. Onpenennre, Kakoil Kjacc (PepMEHTOB MOKET KATAJIM3HPOBATH CJEAYI0IIHe PeaKIum:
A — OKCHJIOpETyKTa3hl, 1. NH3 + CO2 + 2ATP = Kap6omoundocdar + 2ATP + Pi

b — tpancdepassr; 2. ajaHMH + o-KeToIIyTapar = nupyBaT + IiyTamar

B — rugponassi; 3. cykuuHar + ®AJ = pymapar + GAJIH2

I' — nmuassr; 4. rmoko30-6-pocdar = mroko30-1-pocdar

J1 — uzomepassbl; 5. caxaposa + H20 = mmroko3a +  ¢dpykTo3a

E — nurasel. 6. dpykro3o-1,6-mudocdar = rmunepanpaerun-3-pocdar +
nnokcuaretondocdar

6. Paccuuraiite, Kakoe KOJIHMYECTBO CBHHOI MeYeHU HEOOX0AUMO YIIOTPEeOUTH B MUY, YTOObI
YAOBJIETBOPUTH CYTOYHYIO MOTPeOHOCTH MY kunHbI 30 JieT B BUTaMuHe BS, eciiu u3BecTHO, 4TO OHA
conepxkuT B cpeaneM 5,8 mr/100 r 1aHHOTO BUTAMUHA.

7. Y 00oabHOro GoTOAEPMATHUT, HAPYLIIEHUE NMUIIIeBAPEHNs], AHapesi, HeBPUTHI, aTpoPus U
00J1e3HEHHOCTD A3bIKA. C HEJOCTATKOM KAKOI0 BUTAMHHA 3TO cBA3aHO? Kakue akTuBHBbIE (pOpMBbI
3TOr0 BUTAMUHA BbI 3HaeTe? B KaKHX peakuAX Yy4acTBYIOT aKTHBHbIE (JOPMBbI 3TOr0 BATAMHHA?
8. ¥ manuenra ¢ arpoduyecKMM racTpuTOM NPH AHAJIU3E KPOBU BHISIBJIEHA Merajio0/1acTu4ecKas
aHeMHusl, JeHKONeHUs: U TpoMOouuToneHus. 7Kano0bl Ha HaApylIeHNe YYBCTBUTEJIbHOCTH CTOII,
¢JIa00CTh B HOraxX. YCTAHOBUTE NIPUYMHY.
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9. Ilon0GepuTe K Ka:KIAOMY 3 TEPEYHCICHHBIX KJIacCOB ()epMEHTOB BUTAMHHBI, IPOU3BOHBIE
KOTOPBIX MOT'YT ObITh KO(aKTOPaMHu JaHHOIO KJacca ¢gepMeHTOB. IIpuBennTe akTHBHBIE (POPMBI
3THX BHUTAMHUHOB.

A — oxcunopenykraszsl; 1. Bl, B6

b — Tpancdepassr; 2.B2,B3
B — u3omepassl; 3. BS5, B6
I' — mnassr; 4.B12
J1 — nurassl. 5.H, K

Tema 2. buoxumus 0HOJIOTHYECKUX AKTHUBHBIX BellleCTB: BUTAMHHOB, TOPMOHOB. Buosoruyeckue
MeMmOpaHbl. MexaHu3Mbl epegauyu ropMoHaaIbHOro curianaa (OIIK-5)
Jlexknus.
Jlexuus 1.
OcHoBHBIE MeMOpaHbl KJIETKH U uX (yHKIuu. Poab memOpaH B oOMmeHe BemiecTB W dHeprun. OOmme
CBOMCTBa MEMOpaH: KHUIKOCTHOCTb, TIOTIEpEUHasi aCUMMETPUs, U30MpaTesibHas IPOHUIIAEMOCTb.
Jlununselii coctaB MmemOpaH - (dochonunuapl, DIUKOIUOUABIL, XonecTepuH. Ponp nunugoB B
(dhopMHpPOBaHUU JUMIUIHOTO OWCIos. BiusHue xonecTepuHa Ha BO3MOXKHOCTH JIaTepasibHOU uddy3uun
JTUTIAI0B U O6enkoB. Yuactue pocdonumnas B ooMeHe Hocoaunuaos.
benku memMOpaH - WHTETrpaibHBIE, MOBEPXHOCTHBIC, «3aKOPECHHBIC». 3HAUC€HHE MOCTTPAHCISALIUOHHBIX
MomupuKanuii B 00pazoBaHUK (PYHKIIMOHAIBHO-aKTHBHBIX MEMOpaHHBIX OelKOB. MexaHW3Mbl MEpeHoca
BEIIECTB uepe3 MeMOpaHbl: mpocrtas auddysus, NepBUYHO-aKTHBHBIN TpaHcnopT (Na+-K+-AT®daza,
Ca2+-AT®a3a), nacCUBHBIN CUMIIOPT U aHTUIIOPT, BTOPUYHO-AKTUBHBIN TPAHCIIOPT, PETYIUPYEMbIE KaHAJIbI
(Ca2+-kaHan sHAOIIA3MATUYECKOTO PETUKYITYMA).
Jlexums 2.
[Tonsitue o ropmonax. Knaccudukarus TOpMOHOB 110 XMMHUYECKOM CTpyKType. TpaHcMemOpaHHas repeaada
curHana. TpancmemOpaHHasi mepefaya CUTHaja. YdacTue MEMOpaH B aKTUBAlMM BHYTPUKIETOYHBIX
pPETyISTOPHBIX CHCTEM - aJCHUJIATUMKIA3HOM M uHo3uTOoNdocdarHO W mepedade CUTHala
JUIUA0PACTBOPUMBIX CTEPOUAHBIX TOPMOHOB, THpOKcHHa. Katanutuyeckue memMOpaHHBbIE pPELENTOPHI,
MIPUMeEp - PELENTOP UHCYIHHA.
OcCHOBHbBIE MEXaHU3MBbI PETYISAINN MeTabolu3Ma: U3MEHEHHE aKTUBHOCTU (DepMEHTOB (aKTUBHPOBAHUE U
WHTUOMPOBAaHKE), W3MCHEHHUS KOJIWYECTBAa (EPMEHTOB B KJIETKe (MHIYKIMS M PENpPeccHus CHHTE3a,
M3MEHEHHUE CKOPOCTHU pa3pylleHus (GepMEHTOB), U3MEHEHHUS TPOHUIIAEMOCTH KJIETOYHBIX MEMOpPaH.
IIpakTH4Yeckoe 3aHATHE.
Cemunap no teme «bruonornyeckrue MmemOpanbl. MexaHU3MBbI Nepeiaud TOPMOHAIBHOTO CUTHANIAY.
Bomnpocsl k cemunapy:
1. buonornyeckre MeMOpaHBI - CIOXKHBIE HAIAMOJEKYISApHbIE 00pa30BaHMs. XWMHUYECKUH COCTaB,
CTpOEHHE, CBOMCTBA U (DyHKIUH.
2. TpaHcmopT BemecTB 4epe3 KICTOYHYI MeMOpaHy: maccuBHas auddys3us, odneruennas nuddysus,
AKTUBHBINA TPAHCTIOPT.
3. MexaHu3Mbl MEXKIETOUHON CUTHAIU3ALMU C TIOMOIIBIO XUMHUYECKHX MOCPEIHUKOB U PETYISTOPOB.
BHyTpuKiIeTOUHbIE U BHEKJIETOYHBIE PELENTOPhl CUTHAJIBHBIX MOJIEKYN. [IOHSATHE O MEepBHIX M BTOPHIX
MOCPETHUKAX B MEXKKJIETOUHOM CUTHAIU3AIINH.
4.  TpancmemOpaHHas mepeaada CUTHAIOB Ha MPUMEPE aJeHIIATIINKIa3HOW MECCEHKEPHOU CUCTEMBI.
5.  TpancmemOpanHas mepeada CUTHAJIOB Ha MpUMepe HHO3UTON(ochaTHON MECCEHIPKEPHON CUCTEMBI.
6. Ilepenaua ropMOHANBHBIX CUTHAJIOB HA IPUMEPE CTEPOUTHBIX TOPMOHOB.
Pemenne cuTyallmoHHbIX 3a/1a4:
- 10 BOTIPOCAaM CTpOeHHs U GYHKLIUI MeMOpaH;



- 110 MEXaHU3MaM [epeAaYy FTOPMOHAIBHOIO CUTHAJA B KIIETKY.
JlaGopaTopHbie padoThbI.

JlabopaTopHas padora «KauecTBeHHOe onpeieieHe TOPMOHOBY.

Coneprxanue 1ab0paTopHOM pabOTHI

Omnpit 1. KauecTBeHHas peaklus Ha aJpeHalIuH ¢ xjopuaom xenesa (I1I).

OnpIT 2. KauecTBEeHHBIE peaKI[Uy Ha UHCYJIHH.

Omnsit 2.1. BuypetoBas peaxiusi.

Omnprit 2.2. Peakuus @oss.

Odopmnenne 1abopatopHOi pabOTHI.

3ammra 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONIPOCHI

1. JlaiiTe onpeneneHre ropMoHaMm.

2. Kak knaccu(uupyroT TOpMOHBI 10 XUMHU4ecKoit npupoze? [IpuBenure npumMepbl TOPMOHOB KaXkJ0TO

KJjiacca.

3. K kakum KiraccaMm OTHOCSTCSI TOPMOHBI, HACHTU(ULIpYeMBbIe B TabopaTopHoii pabore?

4. KpaTtko oxapakTepu3yluTe MOJICKYJISIPHbIE MEXAHU3MBI IIEPEJadyi TOPMOHAIILHOTO CUTHAJIA JJIS

JTUNOQUWIBHBIX TOPMOHOB.

5. Kparko oxapakTepu3yiTe MOJNEKYJIIPHBIE MEXaHU3MBI IIEpEAaYy TOPMOHAIBHOIO CUTHAJA JUIs

IUIPOGUIBHBIX TOPMOHOB.

6. [lepeunciure ocHOBHBIE 2P (HEKTH HHCYINHA.

7. IlpuBenuTe npuMepsl 3a00J1€BaHUM, CBI3aHHBIX ¢ HAPYIICHUEM TOPMOHAIBHON PETYIISALIUH.

JlaGopatopHoe 3aHsATHE.

1. IlucbMenHast KOHTpoOJIbHAsA pabdoTa o Teme «buonorndeckre MmemOpanbl. MexaHU3MBbI ITepeJadn

TOPMOHAJIBHOT'O CUTHAJay.

2. TectupoBaHue (KOHTPOJIBHBIN CPE3).
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. CocraBbTe M BBIyUUTE KOHCIIEKTHI JEKLIUHN IO TEME.
2. [ToaroroBbTech K J1adoparopHoii padotre «KayecTBeHHbIE peaKIIMU HA TOPMOHBD».
3. Pemnre 3a1a4u:
3anoaHUTE CIEeIYIONTYI0 TaOIuIly (PUBEIUTE TPUMEPHI):

XHME9ecKad IpHpoJa

DHIOKPHHHAA #ele3d BripataTeigaemsrii ropMos
P P rOpMOHA

IlapamMToRMIHAS KeTe2a

IMuToRMIHAY HeTeza

Ilog#envaounad sxenesa

Hagmogeamuxm: KOpPKOBEIHA CII0H
MOZTOEOH CII0H

TTomoEsie Eemessl: FHEHCKHE
MVIECKHE

2. Kakue BuabI TPaHCIIOPTA (CHMIIOPT, AHTHUIIOPT, YHUIIOPT) NMpPeACTaBJCHbI HA PUCYHKe?
@OyHKIMOHUPOBAHHUE KaKUX IEPEHOCYMKOB BIUSAET HA MEMOpPaHHBIN NOTeHInan?
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BHYTPeHHAs Membpana BHYTPEHHAA menbpana
LMTIZONL METOXOHADPHANBHBH  UMTOSO0NbL MUTOXCHARHMANbHBIA
KAETHH MATPMHRE KAETHH , METPMEC

4 H O
1 OH =~ oW
_ oy -
HPO; - HPOS
&, ATH ATP
2 Mang® - Manare
; ) ADPY AP
HPOE — HPOF w
E;‘- HI H‘l
3 HY - H*
B HPC2 HFO
Meapryiar™ = Mwgryar™ ! 04

3. CpaBHuTe mnpouecchbl, NMPOUCXOASIME NPU MeMOPAHHOM W BHYTPHKJIETOYHOM MeXaHU3MAaxX
JeificTBUS TOPMOHOB:

A - MeMOpaHHBI MEXaHU3M; 1. Perenrropamu TOpPMOHOB SIBIISIFOTCS CHICITU(UUECKUE OCTTKH.
A - MeMOpaHHBII MEXaHU3M; 2. T'opMOHBI peanu3yroT CBOE IEHCTBUE YEPE3 OCPETHUKOB.
b - BHYTpUKIIETOUHBIN MEXaHU3M; 3. Peuentopsl rOpMOHOB JIOKQJIM30BaHbI B IIUTOIIA3ME.

B - 06a mexanusma. 4. PeueniTopbl MEHAIOT KOH(OpMAIHIO TIpu 00pa30BaHUH

TOPMOH-PELENTOPHOTO KOMILIEKCA.
Penienitopsl MeHSIOT KOH(OpMaIuio Nnpu 0O0pa30BaHUU
TOPMOH-PELENTOPHOT KOMILJICKCA.
5. T'opMOHBI IepealoT CUrHal Ha IPOTEUHKUHA3BI, KOTOPBIE
PEryiIMpyIoT aKTUBHOCTb
(dbepMEeHTOB  MyTeM  XHUMHYECKOH  MomauduKanuu
dochopunpoBanuemMm
6. [opMOHBI IEpeHOCAT UHPOPMALIUIO O PETYISILUH B SIPO U
aKTHBHUPYIOT CUHTE3 (DEPMEHTOB.
4. YcTaHOBHUTE COOTBETCTBHE:

A. IlenTugHbie TOPMOHBI 1. MoryT U3MEHSITh KOJTMYECTBO OEIKOB B ()EPMEHTOB.

b. CrepongHbie TOpPMOHBI 2. PerynupytoT MeTab0IMYeCKUE MPOLECCHl B KIETKAX-MUIICHSX.
B. O6a 3. IlocTynaroT B KJIETKU-MUILIEHU U3 KPOBH.

I'. Hu onun 4. Vcrionb3yloTcsl B KAUECTBE SHEPIETUUECKOTO WM CTPOUTEIIBHOTO
Marepuana.

3. 3anoaHHTE TA0OIHIY «AJTSHHIATIHEIASHAAL CHCTEMAY.
HnTerpaTeHpll 0SIOK KISTOUHOH MEMOPAHBL KOMILIEMEHTAPHO
B3aHMOICHCTBYIOIIHH ¢ TOPMOHOM
beok, akTHBHPYIONIHH aJcHHIATIHEKIA3Y
BropuuHBI MecceHIKEP TOPMOHATIPHOTO CHTHAIA
@epMeHT  CHCTEMBL  AKTHBHPOBAHHBIH B pesyisraTte
B3aHMOIeHCTBHA ¢ BTOPHYHBIM MECCEHIKEPOM
MexanH3M AKTHBALHH tepMeHTa c yUIacTHEM
aJCHHIATIHKIASHOH CHCTEMEI
DepMeHT. CHIDKAIONHH coJepiKaHHE BIOPHYHOIO MECCEHIKEPA
B KJICTKE
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6. 3anmomanTe Tadmuuy «I1Ho3uToadocharHas MECCEHIDKEPHAA CHCTEMAY.
HMaTerpanpHen 0eI0K KISTOUHOH MEMOPAHBL KOMITIEMEHTAPHO
B3aHMOJIEHCTBYIONMH ¢ TOPMOHOM
benok. aktuBHpyOmMHEA Qochomumazy C
Bropuunple MecCeHIKEPEI TOPMOHAIPHOIO CHTHATA
@DepMeHT  CHCTEMBL  AKTHBHPOBAHHBIH B pes3yIbIaTe
B3aHMOJCHCTBHA C BIOPHIHBIM MECCEHIIKEPOM
berox., mpHcoequHAROIIMI HOHBI KAJBLHA H YUYACTBYIONHH B
AKTHBAIIHH (hepMeHTA
MexaHH3MEI AKTHE alTHH thepMeHTOB c VHIacTHEM
nHo3HTOoIdochaTHOH CHCTEMEI
Ilytn cHMEHHA colep:KaHHA BIOPHYHBIX MECCEHIKEDOB B
KIETKE

Tema 3. buosiornueckoe okuciaenue. O0muii myts karadoauzma (OIIK-5)
Jlexnus.
Jlexmus 1.
KataGonu3M OCHOBHBIX NHILIEBBIX BEIIECTB - YIJEBOIOB, XHPOB, OCIKOB (aMHUHOKHCIOT); TOHSATHE O
cnenn(uUecknx MyTsaX Karabonm3ma (10 o0Opa3oBaHMsA NHUpyBaTa M3 YIVIEBOJOB M OOJBIIMHCTBA
aMHHOKHCIIOT U /10 00pa3oBaHus aneTui-KoA u3 )KHUPHBIX KHCIOT M HEKOTOPBIX aMHUHOKHUCIIOT) U 00IeM
MyTH Katabonu3Ma (OKUCIIeHne mupyBara u auetmi-KoA).

KonneHnTparuss MeTaboNuTOB - TpeAelbl U3MEHEHH B HOpMe W mpu marojoruu. OCHOBHBIE KOHEYHBIE
MPOAYKTH METa0OIM3Ma Yy YeJOBEeKa: YIIEKUCIHbIN ra3, ModeBuHa. Jlpyrue mpomykThl BbiaeneHus. CBs3b
MeX1y aHa0OIM3MOM H KaTaOOIH3MOM.

DHJEProHNYeCKUe U DK3EPrOHMYECKHE pEeaklUuu B KUBOM KieTke. Makpospruyeckue COeTUHEHHUS.
CybctpatHoe (ochopunupoBanue, okucauTeabHoe Gochopunupoanue. [leruapupoBaHue cyoCTpaToB u
OKHCJIEHUE BOJOpoaa (00pa3oBaHMe BOABI) KaK UCTOUHMK dHepruu s cuare3a AT®. HA/[-3aBucumsbie u
(dnaBuHoBBICneTHAPOTeHa3bl, HAJIH-neruaporenasa, yOMXuHOM-IeruaporeHasa (IUTOXPOM C PEayKTasa).
[Hutoxpom ¢ okcumaza. OkucnurenbHoe Gochopunupoanue, kodpdunuent P/O. CtpoeHne MUTOXOHAPUI
U CTPYKTYpHas OpraHU3alus JAbIXaTeIbHOM 1enu. TpaHCMEeMOpaHHBIN AIEKTPOXUMUYECKUN TOTCHIINA KaK
MpoMeXKyTOoYHast opMma SHEpPruu MNpu okuciuTeabHoMpochopunupoBanuu. Perymsuus uenu mnepeHoca
ANEKTPOHOB (IBIXaTEIbHBINA KOHTPOJIb).

Jlexus 2.

PazoOmieHne TKaHEBOTO JbIXaHUS U OKUCIUTENBHOTO (hochopunupoBanus. TepMoperynsTopHas QyHKIHS
TKaHEBOTO JbIxaHus. llemb mepeHoca 3JIEKTPOHOB KaK YacTh CHUCTEMBl IbIXaHUS, HAYMHAIOIICWCS C
BABIXaHUS BO3/yXa M CBS3BIBAHHUS KHUCIOpona remMorioOonHoM. HapyiieHus sHepreTuueckoro ooOMeHa:
TUIMOYHEPTETHUECKIE COCTOSHUS KAaK Pe3yiabTaT TUIOKCHU, TUIO- WM aBUTAMHHO30B W Jp. MPHUYHH.
Tepmorennas QyHKIHS 3HEpPreTHYecKoro ooOMeHa B Oypoit kupoBoil TkaHu. Bo3pacTHas xapakrepucTuka
HHEPreTUUECKoro obecneueHust Opranu3mMa MUTaTebHbIMU BeliecTBaMu. OOpa3oBaHue TOKCHUECKHUX (HOpM
KHCJIOPO/Ia, MEXaHU3M HX MOBPEXKAAIONIETo ACWCTBUS Ha KieTkh. OOpa3oBaHUE CYNEpPOKCHIHOTO aHHOHA,
NEPOKCUIHOTO aHMOHA, CHHIJIETHOTO Kuciopoja. CHHIVICHTHBIA KHUCJIOPOX MpPHU CTApEHUH, BOCHAICHUH,
KaHIIeporeHese, arepockiepose, nupapkre, katapakre. [loBpexxaeHne MemMOpaH B pe3ysibTare NepeKUCHOTO
OKHCJICHUS JIUMHIOB. 3alIUuTa OT TOKCUYECKOTO JIEHCTBHUS KUCIOpOAa: HeepMEeHTATHBHBIC - BUTAMUHBIE,
C, myTatuoH u 1p.; pepMeHTATUBHEIE - CYIIePOKCHIANCMYTa3a, KaTanasa, [Ty TaTHOHIIEPOKCHIa3a.

Jlexmus 3.

OxucnuTensHoe J1eKapOOKCHIMPOBAaHUE MHPOBHHOTPATHONW KHCIOTHI: IOCIIEAOBATEIbHOCTh PEAKLUH,
CTPOCHHE MHUPYBATAETHIPOr€HA3HOTO KOMIUIeKca. LIMKJI JMMOHHOM KHCIOTHI: TOCJIEI0BaTebHOCTD
peakiuii U xapakrepucthka (hepmeHToB. CBS3b MEXIY OOIIMM IyTeM KaTaboimu3Mma U IIeTbl0 MepeHoca
AIIEKTPOHOB W MPOTOHOB. MEXaHM3MBI PETYJSIIUH UTPATHOTO MHUKIA. AHabonmueckne (QyHKIUU IUKIA
JIMNMOHHOM KHCIIOTHI. Peakiuu, NOnoIHSOMNE IUTPATHBIN [UKIL.
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IIpakTH4Yeckoe 3aHATHE.
IIpakTnueckoe 3ansiTue 1.
CemuHap no teme «brnonornyeckoe OKUCICHUEY.
Bomnpocsl k cemunapy:

1. CyurHocTts noHATHH: MeTaboau3M, anabonu3M, katabonusm. Tpu ¢assl katabonuzma
(mepeBapuBanme, crnenuduueckre W O0mMe NyTH Karabomu3Ma), WX Ha3HAYCHHE, JHEpPreThdecKas
1eHHOCTh. [ToHsITHE 0 KITFOUeBhIX MeTabOIUTax oprann3Ma denoseka (anetwi-KoA, [TBK).

2. CymiHocTh mpoliecca OMOIOTUYECKOTO OKHUCIeHUs. JIokanu3anus nporecca B KJIETKE.
Poinb kucnopona Bo3ayxa B AETHAPUPOBAHUH (OKHCICHUH) CyOCTpPaTOB.
3. Maxkpospruyeckue COeqUHEeHHs], UX Kilaccuukaius, XUMUYECKOe CTPOEHHE,

oOpaszoBanne M (pyHKIMH. YHUBEpCajdbHas YHEpreTHYecKas «Baioray opranuszma - ATD, ee ctpoenue,
dbyHKIUHA, OMOTOTHYECKAs POJIb.

4. OxucnurensHoe U cyocrparHoe pochopunupoBanue. CoBpeMeHHbIE TPEACTABICHUS O
MEXaHU3ME OKUCITUTEIHHOTO (hOChHOPUTUPOBAHUS.

5. CoBpeMeHHbIE MPECTABICHUS O MEXaHU3ME TKaHEBOTo JbixaHus. CTpoeHue
ANEKTPOHOTPAHCIIOPTHOM 11eTH: 4 3BE€HA 3JIEKTPOHOTPAHCIIOPTHON LIETIH, UX XapaKTEPUCTUKHU.

6. Ouaru BBICBOOOXKICHHUSI SHEPTrUM B OHMOJOTHMUECKOM OKUCIEHUH. [IpuunHbl
KacKaJ000pa3HOTO BBIIEICHUSI PHEPTUU B IJIEKTPOHOTPAHCIIOPTHON wnemu. Perymsamust OMOIOrHMYECKOro
OKHCJICHHUS.

7. MukpocomaabHOE OKHCIICHUE.

8. depMeHTHI KaTallasa, IEpOKCH1a3a, CYNEPOKCUAINCMYTa3a. 3HAYEHUE B OpraHU3Me.
ToKCHYHOCTH KHCIOPO/IA, €T0 aKTUBHBIE (DOPMBI, MEXaHU3MBI 3ALUTHI.

9. [Taromorust 6MOIOTUYECKOTO OKUCIICHUSI M OMO’HEPTreTHYECKUX MpoLeccoB. BiusHue
Pa300IIaONINX areHTOB, UHTMOUTOPOB U AaKTUBATOPOB.

IIpakTH4eckoe 3aHsATHE 2.
Cemunap mo teme «OO0muii myTh KaTaboInu3Ma.
Bomnpocsl k cemunapy:

1. OO6mas cxema OKUCITUTEIHHOTO ACKapOOKCHIMPOBAHUS MUPOBUHOTPATHON KUCIOTHI
(ITBK), mokanu3zanust mporecca. CTpoeHre MUpyBaTACTHIPOTEHA3HOTO KOMILIEKCA.

2. Perynsiiust mpoiiecca okucauTeNnbHOTO AekapookcumupoBanus [1BK.

3. Crpoenue cyOCTpaToB, MOCIIEAOBATEIBHOCT PEaKIii, (hepMEHTHI U 3HAYCHUE peaKLuit
of1ero myT Kataboiau3Ma - UKIIa TPUKapOOHOBBIX KUCIOT (1ukin Kpebca).

4. Ponb peaknuii nerunpupoanus B nuukie Kpedea. Bzanmocssss LITK, 6nonorngeckoro
OKHCJICHHS ¥ SHEPTOBBICBOOOKIAIOIINX MTPOIIECCOB.

5. OHepreTudeckas ICHHOCTb PEAKLUI LIUKIIA.

JlaGopaTopHbie padoThbI.
JlabopaTopHas padora «OKcHaoOpeIyKTa3b»

OmnbiT 1. OTKpbITHE NEpOKcHAa3bl B XpeHe. OTKPBITUE TMEPOKCHIIa3bl 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.

Omnpenenenre akTUBHOCTH (pepMeHTa TUTPUMETPUUECKUM METOJIOM (TIepMaHTaHATOMETPHS).

Odopmiienne mabopaTopHOil pabOTHI.

3amura 1a0opaTopHON PabOTHI.

KoHTponbHbIE BOTPOCHI

1. Kakue peakuuy Katanu3upyroT (GepMEeHTHI KJlacca OKCHIOPEIyKTa3?

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

3. B yeM paznuune Mexay IeruIporeHa3aMu U OKCHa3aMu?

4. PaccMoTpuTE pOIIb JETUIPOTEeHA3 B MPOIIeccax OMOIOTHYECKOTO OKHUCICHHUS.

5. HazoBute aBa oCHOBHBIX IyTU pecuHTe3a AT® B opranusme. Kakue KieTo4HbIE OPraHOMIbI AKTUBHO
y4acTBYIOT B cuHTe3e ATD?



6. I'ne nokann3oBaHa AIEKTPOHOTPAaHCIIOPTHAs 1enb? Kaknue coeinHeHus SBISI0TCA JOHOPAMU IIPOTOHOB U
AJIEKTPOHOB IS JbIXaTeIbHON Lenu?

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

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

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

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

JlabopaTtopHasi pabora «KosimuecTBeHHOE onpeae/ieHne MHPOBUHOIPAAHON KHCI0THI B MOYe»

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

Odopmiienne mabopaTopHOil pabOTHI.

3amura 1a00opaTopHON PabOTHI.

KoHTponbHbIE BOTTPOCHI

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

2. Ilepeuncnure opraHOU bl KAaTaO0OIMUECKON U aHAOOTUIECKOM CUCTEM.

3. Kakuie oCHOBHBIE ATaIbl BKIIOYAET KaTabonm3m?

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

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

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

7. Kakue BUTaMUHBI YYaCTBYIOT B OKHCIUTEIBHOM JEKapOOKCHINPOBAHUH MTUPOBUHOTPAHON KUCIOTHI?
8. [Touemy nipu nedurute BuTamMuHa B1 pasBuBaercs nakrar-anuao3?

9. KakoBa ponb 1 sHEpreTrueckas IeHHOCTh 1ukia Kpedea?

JlabGopaTopHoe 3aHsiTHE

1. Pemenne cuTyallmoOHHbIX 3a/1a4:

- 110 CTPOEHHIO (PYHKIIMOHUPOBAHUIO JAbIXATEIbHOM 1IeTIH;

- 10 Pa300IIEeHHIO IbIXaHuA U GochopuIpoBaHus;

- 10 MEXaHU3MaM OKHCIUTEJILHOTO JIeKapOOKCHIMPOBAHUSI MUPOBUHOIPAHON KUCTIOTHI U 1ukia Kpebca;
- Ha pacyeT SHEPreTUUECKOro BbIX0/1a IpoIecca.

2. IlucemeHHast KOHTpOJbHas pabora 1o TeMe «buonmornmueckue memOpaHbl. MexXaHM3MBI TIEpenaqn
TOPMOHAJIBHOTO CUTHAJay.

3. TectupoBaHue (KOHTPOJIBHBIN Cpe3).
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocTaBbTe U BBIYYUTE KOHCIIEKTHI JICKIIUM.

2. TloarotoBbrech K JabopatopHbIM paboram «Oxcunopenykrasbl», «KomudecTBeHHOE oOmpeencHue
IIMPOBUHOTPAJAHON KUCIOTHI B MOUEY.

3. Pemmnre 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
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4. NomomaAT: cieMy OHkIa Kpedca HazEanl AMe MeTaDOMHTOE, bepMeHToR, dopayIanH
EEMEeCcTE, ECTYIIAIIHY E COOTESTCTEVIONMIVED CTATHED H 00pazvVIOIMIHEXC B HeH.
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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.
Jlexuus 1.
OcHOBHbBIE YTJIEBONIbI >KMBOTHBIX, MX COJEp)KaHWE B TKaHsIX, Ouonoruueckass poisb. [IpencraBienue o
CTPOEHUH U (PYHKIHUAX YITIEBOAHON YaCTH TIIUKOIUIHUAOB U INTUKONPOTEUHOB. CHaNOBBIE KUCIIOTHI.
OcHoBHble yreBob! nuiiy. [lepeBapuBanue yrieBogos. HemepeHocuMOCTh 1ucaxapuiosB.
I'mioko3a Kak BaKHEWIIM MeTa0OIMT YIJIEBOAHOrO OOMEHa: o0Imasi cxeMa HWCTOYHHKOB U IyTel
pacxo10BaHuUs TIIFOKO3bI B OPraHU3Me.
CBoiicTBa M pacmpocTpaHeHHE DIIMKOTeHa KaK pEe3epBHOrO TIoyiMcaxapujaa. BHOCHHTE3 TIVIMKOTeHa.
Mobunu3anus rukoreHa. M3smenenus oOMeHa IITIOKO3bI B IIEYEeHU (CHUHTE3 U pacraj] INUKOTeHa, TIIMKOJIHN3)
IpU CMEHE IMepHoja MUILEBApEHUs Ha MOCTAaOCOPOTHUBHBIA MEPUOJ M COCTOSHUS TOKOS HA MBIIICYHYIO
pabotry. Pomp wuHCynuMHA, TNIOKaroHa, aJpeHajJMHA, TPOTEHHKHHA3,  aJCHUJIATUMKIA3HOH U
uHo3uTondocdarHoi cucteM. Mcnoab30BaHue TITIOKO3BI AJISl CHHTE3a )KUPOB B MIEUEHH U B KHUPOBOI TKAHU.
['mukoreno3ssl.
Jlexus 2.
KaraGonu3m moko3bl. ASpoOHBIN pacnaj - OCHOBHOM IyTh KaTraboJIM3Ma IIIIOKO3bl y YellOBeKa U APYTHX
a’poOHBIX opraHu3moB. [lociienoBarenbHOCTh peakuuid 1o 0O0pa3oBaHus MupyBara (ad3pOOHBIN ITMKOIU3)
Kak crenn(pu4ecKuii A IIIOKO3bI MyTh Karabonmu3ma. PacmpocTpaneHne M (hU3HOIOTHUECKOE 3HAYCHHE
a’poOHOrOo pacrmaja IJIFKO3bI.
AHa’poOHBIN pacma]] ITIOKO3bl (aHadpOOHBIN TTUKoNK3). [TIMKonuTHYEeCKass OKCUAOPEIYKIIUS, TUPYBaT KaKk
aKuenTop Bopopona; cydcrpatrHoe ¢ocdopunrposanue. Pacnpenenenue u (pusnonornueckoe 3HaUYECHUE
aHa’pOOHOTO pacraaa IITIOKO3BL.
Jlexmus 3.
bruocuHTe3 IIIOKO3bI (IIIOKOHEOT€HEe3) U3 aMUHOKHUCIIOT, IIMIIEPHHA U MOJIOYHOM KHCIOTHL. B3anumMocBs3b
[JIMKOJIM3a B MBIIILAX W DJIOKOHeoreHe3a B mnedeHu (uukia Kopm). Asoctepuueckue MeXaHU3MBbI
peryisiuiud  a’poOHOTO M aHa’poOHOTrOo TMyTeH pacmaja IIIOKO3bI W IVIIOKOHEOreHe3a. bHoTHH.
Mertabonuueckue QyHKIMH U MPOSBICHUS aBUTAMUHO3A.
[Ipencrapnenue o neHTo30(hochaTHOM MyTH MPEBpALICHUN TIIFOKO3bl. OKUCIUTEIbHBIE PEAaKIIUH (10 CTa UK
pubyno3o-5-hocdara). Cymmapasie pe3ynbTarbl neHTo30(hocharHoro myTu: obOpasoBanue HAJIOH u
neHro3. Pacmpoctpanenue u GU3N0IOrHYecKoe 3HaYCHHUE.
OcoOeHHocTH OOMEHa TVIIOKO3bl B Pa3HbIX OpPraHax M KIETKax: SPUTPOIMTHI, MO3L, MBILIIbI, >KUPOBas
TKaHb, NICYEHb.
Jlekusa 4..
OOmeH ¢GpykTO3bl M TanakTo3bl. HaciencTBeHHble HapylleHUs oOMEHa MOHOCAXapHA0B: TaJlakKTO3EeMUs,
HEMEPEHOCUMOCTh (PPYKTO3HI.
Caxapsbiii auaber. 1 u 2 tumna. Ilpuumsbl, Ouoxumuueckue MexaHusMmbl. Hapymenuss mertabonmusma
YIJIEBOJIOB IIpU caxapHoM auadere. Jluarnocruka.
[TyTtu MeTtabonu3Ma 3TaHoIa B OPTraHU3ME YeJI0BEKa.

IIpakTnyeckoe 3ansATHE.
IIpakTH4eckoe 3ansaTHe 1.
Cemunap mo teme «O0meH yrneBonoB. [lepeBapuanue. OOMEH INTUKOTEHA»
Bomnpocsl k cemunapy:
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1. OOmast xapakTepucTuka, (yHKIMH W KiIacCU(UKAIUS YITIEBOJIOB, paclleIUieHue 10
MOHOCAaXapHJIOB B KEITYIOYHO-KHAILIEYHOM TPAKTE.

2. MoHocaxapupl: CTPYKTypa, CBOWMCTBA, MPOCKIMOHHBIE (HOpPMYNbl.  BHOTOTHYECKH Ba)KHBIC
IIPOU3BOIHBIE MOHOCAXAPUIOB.

3. 3anacHble nonucaxapuabl. OCHOBHBIE M BCIOMOTaTelbHbIE  CTPYKTYPHBIE IMOJHCAXapUIbL.
['MuKo3aMUHOIIMKAHBI.

4. I'muxorennas GyHKIMs MMEYeHW, OMOCHHTE3 U MOOWIHM3AIMsl  T[IUKOTeHAa. XMMHU3M CHHTE3a U
pacIIEeIUICHUS TJIMKOTeHa.

5. Perynsmus Merabonn3ma riiMKoreHa.

6. Hapymienust oOMeHa TIIMKOTeHa.

IIpakTH4eckoe 3aHsATHE 2.
Cemunap o teme «KarabomausMm rioko3bl.  [mrokoHeorenes. [Tatomorun yriaeBogHoro oOMeHa.
Bomnpocsl k cemunapy:

1. I'mukonm3. A3poOHBIH IMyTh PacHICIUICHUS YITICBOIOB. DHEPIeTHKA IPOIECCOB.
2. AnaspoOHbI ruKkonu3. IIpumepsl, 3HEpreTHKa MPOIECCOB.
3. YenHoyHbIE MEXaHU3Mbl TPAHCIOPTa BOAOPOAA W3 LUTOIMJIA3MBI B MUTOXOHIPHUH.

Manar-acnaprarHas u mmnepoiadocarHas Y4eTHOUHBIE CHCTEMBI.

[Tyt oOMeHa aKTaTa B IEYSHU W MBIIIIAX.

Paznuuus 1 cX0CTBO CIUPTOBOTO OPOXKEHUS U TIIMKOJIH3A.

I'mrokoHeoreHes3, HCTOYHUKH, MEXaHNU3M M PeryJsiius mporecca.

[Tento3odocdaTHblii myTh MpeBpaIeHus! IITFOKO3bI.

OOMeH JTaKkTO3bI U TaJIakTO3bl. BKimroueHne (pyKTO3bI M FajJakTo3bl B MPOIECC TIIUKOIN3A.
[Tytu MeTabonu3ma 3TaHoNIa B OpraHU3Me YeJI0BEKa.

= 0 0 =N oW

0. Caxapnsriii tuabetr. Hapymienust yrineBomHoro oOMeHa Mmpu caxapHoM jauadere.

JlaGopaTopHbie padoThbI.
Jlaboparopnasi pabora «OnpeneneHne aKTHBHOCTH AMHWJIa3bl B CHIBOPOTKE KPOBU»

OmnpeneneHve aKkTHUBHOCTH aMMJIa3bl B CBHIBOPOTKE KpPOBH IO CTENEHM THUAPOIM3a Kpaxmala
(OTOKOIOPUMETPUUYECKUM METOIOM.

Odopmiienne mabopaTopHOl pabOTHI.

3amura 1a0opaTopHON PabOTHI.

KoHTponbHbIE BOTTPOCHI

1. OxapakrepusyiiTe IpolLecc NepeBapuBaHMsl U BCaChIBaHMsl YIVIEBOAOB B MUIIEBAPUTEIBLHOM TPAKTE.
2. KakoBbI onTuMasbHbIe YCI0BUS (DyHKIIMOHUPOBAHUS TTAaHKPEATUICCKOW 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 gepmeHT yuacTByeT B (hoChHOPOIUTHISCKOM paciieruieHus mkoreHa? KakoBa poib IIMKOTeHa B
MOJACPKAHUH TOMEOCTa3a TIIFOKO3bI?

6. Kakue coennHeHNs SBISIIOTCS MPOLYKTaMU a3pOOHOT0 M aHA3POOHOTO IIMKOJIN3a?
7. [Touemy B OpraHU3MeE COXPAHSIETCS YHEPTETUYECKH HEBBITOIHBIN aHA3POOHBINA TTIUKOIN3?

8. KakoB sHepreTuueckuil BbIXOA aHA’POOHOTO OKUCICHHS TITIOKO3bI? YKaKUTE peakiuu cyOCTpaTHOTrO M
OKHCIUTEIHHOTO (pochopuIupoBaHus B 3TOM MpoLecce.

9. KakoB sHepreTHuecKuil BBIXO/] MOJTHOTO a3pOOHOro oKucieHus roko3bl? [losicuute Bamn oTBer.

10. BecesimHOE )KMBOTHOE CONEPIKUTCS HA JTUETE, JIMIICHHON yIieBojoB. KoauuecTBO OEIKOB M JIMMHUIOB B
paione noctarouyHo. KOHIEHTpalus TIIIOKO3bI B KPOBM HOpMalibHas. 3a CYET Kakoro Ipoliecca
MOJJepKUBACTCSl YPOBEHb caxapa B KpoBu? Kakue BemiectBa MOryT ObITh CyOCTpaTaMu Ajisi JaHHOTO
npouecca?

JlaGopaTopHasi padora «IKCNpecc-IMArHOCTHUKA MaTOJOIUil YIJIEBOAHOT0 00MeHAa»

Omnpit 1. Peakuus Tpommepa ¢ rUAPOKCUAOM MENH.

OmeiT 2. BeisiBnenue ¢ppykro3ypuu npoboit CennBaHoBa.
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OHBIT 3 3H31/IM8.TI/I‘I€CKI/II\/II METOJ KAYCCTBCHHOI'O U HOJIyKOJII/ILIeCTBCHHOFO OHpeI[eJIeHI/ISI TJIFOKO3bI B MQOYE C
noMo1bsio TecT-nojiock "GLUCOPHAN".

Odopmnenne 1abopaTopHOi 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 pode Tpommepa?

3. [Ipu kakux 3a00eBaHUSX HAOMIOAACTCS TITIOKO3YPHS?
4. Tlpu kakux (PU3HOIOTHICCKUX COCTOSHHIX HAOIMIONACTCS TIIFOKO3YPHS?
5. YkaxxuTe MpUYUHBI pa3BUTHUS (PPYKTO3YPHH.

6. [lepeuncnure u3BecTHbie Bam HapyiieHuss oOMeHa yIJIeBOIOB Ha CTAJUH NepeBapUBaHUs U BCACHIBAHMUS.
MoryT 1 3TH HapylI€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 JuadeTom?

JlaGopaTtopHoe 3ansiTHE
1. Pemenue cutyarimoHHbBIX 3a71a4 1o TeMe «OOMeH 1 (yHKIIUH YITICBOIOBY:
- Ha TIEpeBapUBAaHUE U BCACHIBAHHUE YITICBOIOB;
- Ha MEXaHU3M U PETYISIIHIO TNIMKOJIN3a U TIIIOKOHEOTeHe3a;
- Ha MeTaboMM3M (PPYKTO3bI U TaJAKTO3bI;
- Ha MEXaHU3M U PETYISIIHNI0 OOMEeHa INIMKOTeHa;
- Ha TIATOJIOTUH YTIIEBOTHOTO OOMEHA.
2. [lucemenHas KOHTpOJIbHAs padboTa 1o TeMe «OOMeH 1 (GyHKIIUH YTIICBOIOBY.
3. TectupoBaHue (KOHTPOJIBbHBIN CPE3).
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. CocTaBbTe U BIyYUTE KOHCIIEKTHI JTIEKIIH.

2. [ToaroroBeTech k JaboparopHeIM padboram ««OrpeneraeHre akTUBHOCTH aMUjIa3bl B CHIBOPOTKE KPOBUY,
«OKcnpecc-IuarHoCTHKa MaToJIOTUi YITIEBOJHOTO OOMEHay.

3. Pemure 3amaun:

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

2. PeOeHok 2 MecsieB IUI0OX0 pa3BHUBAJICH, Tepsii B macce. [lociie kopmiieHusI 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 COIPOBOXK/Ia7dach YMEPEHHBIM MOBBIILIEHUEM YPOBHSI caxapa B KPOBH;

B) Harpy3ka (ppyKTo30ii COmpOBOKIanach OBICTPHIM TOBBIIICHHEM YpPOBHS caxapa B KPOBH U XOPOIIO
MEePEHOCUIIACH;
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I') Ipy OMOTICHU TOHKOH KHIIKK OOHapy»eHa HOpMajbHas aKkTUBHOCTh caxapasbl, U30MaJIbTa3bl U JIAKTA3bI,

1) B Kajie OOHAPYKEHBI TIIOKO3a U TaJaKTo3a.
[Ipennonoxute npuynHy 3adosneBanust. OTBET MOSCHUTE.
3. 3anonnute Taduuny «llepeBapuBanue yrieBomaoB».

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

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

Cxema mpomecca
Pazmutma
OHEHOTOTHISCHOS

SHAYMEHHE
5. BoRmHETE E TEﬁ.T.I]-I]I}" EOMHEECTED HCIIOIEZ0EAHHELL HITH CHHTEZHPOEAHHER MOJICEYII

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




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.
Baxneimme munuapl TKaHedl dyenoBeka. Pe3epBHbIC numuabl (KUPBI) W JIMMHABI MeMOpaH (CIIOKHBIE
munuabl). KupHble KUCIOTHI JIMIUIOB TKaHEH deloBeKa. DCEHIUANbHbBIE KUPHBIE KUCIOTHI: OMera-3 u
oMera-6 KHCJOThl KakK MpPEIIIeCTBEHHUKH CHHTE3a Jilko3aHouaoB. HezameHumble ¢akTophl NHUTaHUS
JIMUAHOW MPUPOBI.
[MumeBsle xUpbl W UX TnepeBapuBaHue. BcacbiBaHume NpPoayKTOB TMepeBapuBaHusd. Hapymienus
NepeBapuBaHusl M BCAChIBaHMA. PecHMHTE3 TpHAIWIIIUIEPUHOB B CTeHKe KuileyHuka. OOpa3oBaHHe
XWJIOMHKPOHOB M  TPaHCHOPT KHUPOB. Ponb  amonunmomnpoTenHOB B COCTaB€  XMJIOMHKPOHOB.
Jlunonporennnunaza. buocuHTe3 KUPOB U3 yIieBoJ0B B neueHu, ynakoBka B JIOHII u tpancnoptr Coctas
U CTPOEHUE TPAHCHIOPTHBIX JIUIONPOTENHOB KPOBU. [ HIEPXMIOMUKPOHEMUS, TUTIEPTPUTITHLIEPUAECMHUSL.
JlenoHWpoBaHKE U MOOWIM3ALMS )KUPOB B KUPOBOM TKaHU, PETYJSAIMS CUHTE3a U MOOMIIM3ALUU >KHUPOB.
Ponp uHCynuHa, TIOKaroHa W aJpeHanuHa. BUOCHHTE3 JKUPHBIX KHUCIOT, [3-OKUCIIEHHE >KUPHBIX KHUCIIOT.
TpaHCHOPT MKUPHBIX KUCIOT albOyMUHOM KpoBH. Perymsius meradonu3Ma KUPHBIX KUCIIOT. buocunTes u
UCIOJIb30BaHNE KETOHOBBIX T€J B KAYECTBE HCTOUHUKOB SHEPTHUU.
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MenbpaoHMI — MpeACTaBUTENb MSATOTO Kiacca JOMUHTOB «Monmystopsl MeTabonusmMay. buoxumudeckoe
s dexTs Menbaonus. Biusuue MenboHUS Ha METa0OIMUECKUE TPOLIECCHl B OPraHU3ME YeJIOBEKa.
Jlexums 2.

OcHoBHble  ¢ochomunmuapl ¥ DIAKOJWUIHIBI  TKaHEH  YeloBeKa: rutepodochomumm b
(bocharuaunxoauHsl, dbocharuaumITaHOTIAMUHBI, dhocharununcepuns).chuarodoCcHOTUTUIBI,
DIMKOIIMLIEPOIUNNALI, TuKochuHronunuasl. llpeacraBimenue o OHOCHHTE3e M KaraboOIU3Me ATHUX
coequHeHNH. OyHKIMN GOCPONUNUI0B U ITUKOIUNUI0B. COUHTOTUINI03bI.

CrpoeHue, HOMEHKJIarypa, Ouonornyeckue (QyHKIUU 5SHKO3aHOMIIOB. bBHOCHHTE3 mpocTamianinHoB,
JIEUKOTPUEHOB.

O6meH cTeponioB. XOJECTEpUH KakK TMPEAIIECTBEHHUK psAna Jpyrux crepounoB. IlpencraBienue o
OnocuHTe3e XxoJjectepuHa. BoccraHoBnenune rumapokcumeTmirytapmii-KoA (I'MIY) B  MeBanioHOBYIO
kuciorty. Perynsauus cunre3a u aktuBHOCTH ['MI'-penykra3pl. CUHTE3 HKETYHBIX KHUCIOT U3 XOJECTEPHUHA.
Konbroranusi kem4HbIX KHUCJIOT, MEPBUYHBICE M BTOPUYHBIE JKEIYHBIE KHUCIOTHI. BbIBEEHHE >KETYHBIX
KHCJIOT M XOJIECTEpUHA U3 OpPraHu3Ma.

Jlekmus 3.

JlucnunonporeHuHeMuy, kKiaccupukanus, ouoxumuyeckue npuuussl. JIHIT u JIBIT - TpancmopTHble
¢dbopMBbI XolecTepuHa B KPOBH, pOJib B OOMeHe XolecTepuHa. lumepxonecrepuHemus. buoxummueckue
OCHOBBI pa3BUTHs arepockiiepo3a. CemeiiHas runepxosnectepunemus. Pons pernentopos JIHIT B natorenese
arepockiepo3a. PCSK9  (mpompoTemHOBas ~ KOHBEpTa3a  CYOTHIM3WH/KEKCMH TuUma 9) #|
TUIEpXO0JIECTEpPUHEMHUSL. bOXUMUYeCKne OCHOBBI JIEUEHUS TUIIEPXOJIECTEPUHEMUN U aTepocKiepo3a. Pomb
OMETra-KuCJIOT B MPOQUIAKTUKE aTepockiepo3a. MexaHn3M BO3HHUKHOBEHHS JKEIYHOKAMEHHON Ooie3HH
(XonecTepuHOBBIE KAMHN).

IIaTonoruu JIUITUAHOTI'O oOMeHa: OXUPCHUC, KUPOBast 0osie3Hb IeueHUu. BHOXMMHYECKHE MEXaHH3MBI
IaTorcHe3a.

IIpakTH4Yeckoe 3aHATHE.
Cemunap mo teme «OOMeH 1 PyHKITUH JIUTTHIOBY.
Bonpocs! a1t MOATOTOBKHU K CEMUHApPY:

1. CtpoeHne OCHOBHBIX JIMIUAOB TKaHEH desoBeKa: kKupHble KUCIOTHI, TAIL, dochonumuapl, xeadaHbIe
KHCIIOTBI, XOJIECTEPUH U JIp.

2. IlepeBapuBaHue u BcacblBaHUE KUPOB. PECUHTE3 KUPOB.

3. OO0pa3oBaHue B KHIICYHHKE TPAHCIOPTHBIX (GopM JunuaoB. Ponb amoGenkoB. 3HaueHUE
xuiioMukpoHoB 1 JIOHII B TpancniopTe skupa U3 KUIIEYHHKA.

4. OO6meH nunuioB. JIumorenes u JIMIONU3 B KUPOBOM TKaHU, UX peryisuus. Ponb numonporenH- u
TAI'-nmuna3. buocuHTe3 TPUIIMLIEPUHOB.

S. OxucneHue XKUPHBIX KUCIOT. 3HAYEHHE, CYLIHOCTb, MOCIIEAOBATEIBHOCTh PEAKIMI. DHEpreTuka
npoueccoB. Ces3b ¢ LI12 u LITK.

6. OxucneHue JKUPHBIX KUCJIOT ¢ HCUCTHBIM KOJIMYCCTBOM aTOMOB YIJICPOJA.

7. KeronoBble Tena. Xumuueckas Npupoaa, posib, CUHTE3. [IpUumMHBI KeTO3a M KEeTOalMA03a MpHU
caxapHOM AualeTe U royiolaHnu. J{uarHocTuyeckoe 3HaYeHUEe ONpeesIeHUs] KETOHOBBIX TeJl B MOYeE.
8. buocuHTe3 JKHPHBIX KHCIOT: MOCJIEI0BATEIbHOCTh pEAKLMM, JOKadu3alusa mpolecca,

XapakTepUCTHUKa (DEPMEHTOB, PEryIISALHUS.
9.  buocuHTe3 HEMpeAeTbHBIX YKHUPHBIX KUCIIOT U )KUPHBIX KUCIIOT ¢ 18 1 Gonee aromamu yriieposa.
10. XonectepuH, CHHTE3, OMOIOTHYECKAs POJIb, OOMEH.

11. brocuHTE3 KEIMUYHBIX KUCJIOT - OCHOBHOM MyTh MPEBPAIEHUs XOJIeCTEPUHA B opranusme. llepBuunbie u
BTOPUYHBIE JKETUHbIE KHCIOTHI. DHTepOorenaruyeckas HUPKYIISIIIHsL.

12. JIlunmonpoTeuHbl U UX POJb B TPAHCHOPTE XOJECTEPHHA: SHIOTEHHOTO M 3K30re€HHOro. [IpuunHbI
BO3HUKHOBEHUS aT€pPOCKIIEpO3a.

13. Perymsimus munuaaoro oomena, pois [IHC, ropMoHOB, BUTAMUHOB.

14. Tlaronmoruu ITUOUAHOTO OOMEHA: OXKMPEHHUE, KUPOBOE MepepokaeHue. HacnencTBeHHbIE MaTONOTHH
JUMHUIHOTO OOMEHA (AUCIUTONPOTEHHEMUH, COUHTOTUTHI03HI U T.11.).

15. TlouaTtue 0 QOUUHTE.
Brnustaue MenbmoHust Ha METaboIMYECKHE TPOIECCH B OpraHU3Me YeIOBEKa.
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JlaboparopHbie padoThbI.

JlabGopaTopHasi padora «IlepeBapuBanue :xxupoB. BiusiHue KeJUYHBIX KMCJIOT HA AKTUBHOCTh
MAaHKPeaATH4eCKOM JIMMa3bl»

HccnenoBanne THUIpoiW3a JKUPOB MOJIOKA MaHKpeaTHdecko iumaszoi (mpemapar «llankpearnn») B
OTCYTCTBHUH U B MIPUCYTCTBUU JKEITUH.

Odopmiienne mabopaTopHOil pabOTHI.

3amura 1a00paTopHON PabOTHI.

KoHTponbHbIE BOITPOCHI
. B ueM paznuuune crpoenus u GyHKkumid GoconunuaoB U TPHALMITITULCPUHOB?
. K xakomy kiaccy u noakiaccy pepMEHTOB OTHOCUTCS TaHKpeaTHUecKas Jinnasza?
. Kakoii Tun xumMuueckou CBA3M pacIIeNIseTCs] HaHKPEeaTHIeCKON JIMa3on?

1

2

3

4. KakoBbl ONITUMAaJIbHBIE YCIOBUS ISl TAHKPEATUUECKOW JIUTA3bI?

5. Kakue npoayKkTsl 00pa3yroTcst IpH pacuIeTJICHUN )KUPOB JIUIA30i1?

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

Crearopest — COCTOsIHME, XapaKTepU3ylollleecs NPUCYTCTBHEM JHMNUAOB B Kane. Crearopess 4acTo
HaOmoaercs y MoAel ¢ TucyHKIUEH e4eHu U KeTIHOro My3bIps. OObSICHUTE, TOYEMY.

8. Ilouemy y MaIMEHTOB CO CHIKEHHOHM cekperrell OMKapOOHATOB MOKEIYIOYHOM KeJIe30i Aaxe MpH
HOpMaJIbHOM CEKPELMH JUNa3bl ¥ KOJIUIa3bl pa3BUBAETCA CTEATOpEs?

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

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

Odopmnenne 1abopaTopHOi pabOTHI.

3ammra 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONIPOCHI

. Ilepeuncnure QyHKIMH XOJIECTEPUHA B OPraHU3ME.

. YKaxuTe, B KAKMX OpraHax MPOMCXOAUT CUHTE3 XOJIECTEPUHA «HA SKCIIOPTY.

. I3 kaKkoro BemniecTBa CUHTE3UPYETCS XOIECTEPUH?

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

. IloueMy yaiie BcTpeyaeTcs runepxoiecTepuHeMusl, a He TUIIOX0JIECTEPUHEMHUS?

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

0 I N D BN

. Kakum o6pazom Gosnbiast yacTh X0J€CTEpHUHA BEIBOAUTCS M3 OpraHu3ma’?
JlabGopaTopHoe 3aHsiTHE

1. Pemmienue cutyarimoHHBIX 3a71a4 10 TeMe «OOMeH U (yHKIIUU JTUTTUIOBY

- Ha TIepeBapUBaHNUE, BCACHIBAHUE U TPAHCIIOPT JIUITH]IOB;

- Ha MEXaHU3MBbI U PETYJISIUIO JIUIOJIN3a U JIUIOTeHe3a;

- HA MEXaHU3M U PETYISIIUI0 CUHTE3a XOJECTEPUHA;

- Ha MaTOJIOTUHU JIUIHUIHOTO OOMEHa.

2. [TucbMeHHasi KOHTpOJIbHAsA padoTa o TeMe «OOMeH U (PyHKIMH JTUITUAO0BY.
3. TectupoBaHue (KOHTPOJIBHBIN Cpe3).

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. CocTaBbTe U BIyYUTE KOHCIIEKTHI JICKIIUM.

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

3. Pemure 3anaun:
1. 3anoanuTe TA0IUNY «DYHKIMH 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 TUIOB 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 YkopauusBawtcs 10 C12,
HAYMHAaeT padoTaTh Apyrasi AeruAporeHasa, KOTopas Aerupupyer ;KUpPHbIe KHCJI0THI CO cpeHeil
auHoi enu (otr C12 go C6). Onno u3 HaubosIee pacpoCTPAHEHHBIX FreHeTUYeCKHUX 3200/1eBaHM i
(rerepo3urorsl 1:40) — nedexT pepMeHTA TerHAPOreHA3bI dKUPHBIX KHCJIOT CO CPeIHel AJIMHON Henu.
Yacrora Takux 00jbHbIX cocTaBiseT 1:15000. AedexT nannoro ¢pepmenTa Hapymaer P-okucjieHue
JKHPHBIX KUCJIOT, H 3TOT BasKHEH NI MyTh, 00ecreYnBaONIUil KJIeTKU JHeprueil, HOpMaJbHO He
(pynkuuonupyert. [louemy y Takux 60/1bHBIX B IEPHOJ MeKAY NPHeMAMH MUY Pa3BUBaETCH
TUNOITUKEeMHUs] U TUIIOKeTOHeMMus ?

4. U3BecTHO HacC/IeACTBEHHOe 3a00JieBaHHe, NPH KOTOPOM B CKeJIETHBIX MbIIIIAX CHUKEHA
KOHLEHTpalusd KAPHUTHHA B pe3yuabrare Aedexkta (pepMEHTOB, YYACTBYIOIIHMX B ero cuHre3de. Kak
CKa)KeTCsl HA CIMOCOOHOCTH BBINOJHATH MJINTEJbHYI0 (pU3NuecKyl0 padoTy HM3Kasi KOHIEHTpalus
KapHuUTHHA M nouemy? Ilon MuKpockonoM B KJIeTKAX TAKMX MBI BHAHBbI BKJIIOYeHHS KMpA.
OO0bsicHUTE UX POUCXOKIEHHE.

5. B kpoBH 00JBHOr0 mocjie ee XpaHeHUsl B XOJOAWJIbHHMKe B TedeHue 16-24 yacoB mosiBJjasieTcs
CJIMBKOOOpPa3HbIA CJIOM HAX MNPO3PAavYHOl CHIBOPOTKO. B KpoBM 3HAYUTEJHLHO YBeJIHUYEHO
cojlep:KaHue TPUALWIIJIMIEPUHOB, KOHIEHTPAUMs XoJieCTepUHa cjerka mopblilieHa. KinHnuyecknx
NPHU3HAKOB aTepocKJ/epo3a HeT. K kakoMy THIy MOKHO OTHECTH JAAHHYIO TMIIEPJIUIIONPOTEeHHEMHIO?
KakoB MexaHu3M HaApylIeHUIl B JIUIIUIHOM O0OMeHe?

3 aTEpOCKISposs.
TApHEDT JederT

6. 3anommnTe TAOMHOY « THITE THIIEL TEMHH,

L BnepIHnHIeNES

Mox BEY

7. Y HKeHIIUH KeJYHOKAMEHHAs1 00JIe3Hb 324aCTYyI0 IBJISIETCHA CJIeACTBHEM BbICOKOI0 YPOBHS
3CTPOreHoB B opranusme. 3BecTHO, UTO 3CTPOreHbl YTHETAIOT CHHTE3 70-THAPOKCHIIA3bI, HO
yYBeJUYHUBAKOT KoJn4ecTBO pepMenta 'MI'-KoA-penykraszpl. O0bsicCHUTE, IO4eMY U3MEHEHUSA B
o0MeHe X0JIeCTePUHA, BbI3BAHHbIE 3CTPOreHaAMU, MOTYT ObITH NIPUYUHOM 00T€3HH.

8. Ilpu HekoTOpBHIX 3a001€BAHUAX NMPOMCXOAMT NMATOJOTHYECKOE HAKOIJIEHHE KUPOB B NEYEHH —
okMpeHHe nedeHu. DYHKIUM renaToMTOB NMPH 3TOM HapymawoTcs. PasButue okupeHusi nmeyeHu
4acTo Ha0JAaeTCHd NMPU XPOHUYECKOM ajkorojudme. OO0bsiCHUTE BO3MOMKHBIH MEXaHHM3M JTOr0
3a00/1eBaHUsA, HCIOJIb3YSl CJEXYIONHI AJTOPUTM pPelleHUs :

a) HAMMMIIUTE PEAKIMK OKUCIICHHSI 3TaHoa 10 aneTuin-KoA;
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0) yKaxkuTe, Kak M3MeHUTCS KoHIleHTpanus anetuin-KoA u coornomenne HAJIH/HA I+ B MUTOXOHIpHSIX
TCYEHU;

B) YKa)XXUTE, KaK U3MeHUTCs ckopocTh peakuuil LITK;
') B KAKOM HaIlpaBJICHUH CABUHETCS PAaBHOBECHE peaKIuu «auokcuaineroHpocdar ® rmimepodochar»?
1) KaK U3MEHHUTCSI CKOPOCTh CHHTE3a KUPHBIX KUCIIOT U )KUPOB B KJIETKaX MeYeHU?

9. Ilpu oOcsienoBaHUM MalMEeHTa B Bo3pacte 45 JjieT ObLIO BBISIBJIEHO, YTO COAEpPKaAHUE OOLIero
X0JieCTepUHA MOBbIIEHO (7,2 MMOJIb/JT), HO MOHU:KeH XojecTtepuH JIBIL. Ykaxure maroJioruio, ajias
KOTOPOH XapaKTepPHbI JaHHbIe IPU3HAKH.

10. OuiemHOBasi KHCJO0TA NPOXOAUT NyTh f-okuciaeHusi. Kakoe koamuectBo AT® mnpu 31OM
o0pa3syerca?

Bonpocel o teme «O6meHn u pynkuuu Junugos. IlepesapuBanne :xupos. JInnonus u aunorenes».

1. CTpoeHre OCHOBHBIX JIMMHJIOB TKaHEH dYeloBeKa: >kupHble KUCHIoThl, TAI, ¢ochomunumpl, kxerdHbIC
KHCIIOTBI, XOJIECTEPUH U JIp.

2. IlepeBapuBaHue U BCaChIBAaHHE )XMPOB. PECHUHTE3 JKUPOB B KUIIIEYHOW CTEHKE.

3. OGpa3oBaHue B KMIIEYHUKE TPAHCIIOPTHBIX (opM iunuaoB. Porabs anobenkoB. 3HaYeHNE XHUJIOMUKPOHOB
n JIOHII B Tpancnopre *upa U3 KUILIEYHUKA.

4. PacuienyieHHe U CUHTE3 TPUIIIULIEPUHOB B KUPOBOM TKaHM, X peryisauus. Poib IunonporerHaumnas u
TATI -nmunas.

5. OkucneHue JKUPHBIX KHUCIOT. 3HAu€HUE, CYIIHOCTh, IOCIEAOBAaTEIBHOCTh PEaKIUi. ODHepreTuka
npoueccoB. Ces3b ¢ LI12 u LITK.

6. Oxuciaenue JKUPHBIX KHUCJIOT ¢ HCUCTHBIM YHUCJIOM aTOMOB YTJICpOAa U HCIIPCACIIbHBIX KUPHBIX KUCIIOT.
7. Hapymienust 3-oKuCIEHUS.

8. KeronoBble Tena. XuMuueckas Npupozaa, poiib, CUHTE3. [IpudnHbI KeT03a U KETOAU103a IPU CaXapHOM
nuabere ¥ roofaHuy. J[MarHocTHUeCcKoe 3HaYCHHE OTIPEIeICeHUs] KETOHOBBIX TEJ B MOYE.

9. BuocuHTE3 KUPHBIX KUCIIOT: MOCIEIOBATEIHPHOCTh PEAKIHiA, JTOKAIHU3AIMS TPOIECCa, XapaKTePUCTUKA
(epMEHTOB, peryJsus.

10. Pons pepMeHTOB fiecaTypas U 3JI0HTa3 B CHHTE3€ KHUPHBIX KHCIIOT.

11. Tlaronoruu MMUIHOTO OOMEHA: OXKUPEHHE.

12. [loHsiTHE O TONUHTE.

13. Bnusane Menb1oHMS HAa META0OTUYESCKHE MPOIIECCHI B OpraHU3ME YEIOBEKa.

Bonpocsl o Teme «O0meH xosecTepuHa. BuoxumMuyeckue MeXaHU3Mbl Pa3BUTHS aTEPOCKIIEPO3ay»:

1. ®yukuun Gochomumnuaos. Metadonusm Gochdomunumos (pacmam, CUHTE3).

2. Hapymenwust oOMeHa CI0KHBIX JTUTTHIOB.

3. Ditko3aHOUbI: KiaccuuKalus, CHHTE3, PyHKITHH.

4. XonectepuH: OUOIOTHYECKAsl POJIb, COAEPIKaHUE B OpraHu3Mme. VICTOUHUKHM XOJeCTepHHa B OpraHu3MeE.
Knaccudukarus npon3BoIHBIX X0JIE€CTEPUHA.

5. CunTe3 xonecTepuHa B opranusmMe. Perynsiius cunresa.

6. O0MeH 3(hUpOoB XOJIeCTeprHA.

7. buocuHTe3 XKeNMUHbIX KUCIOT. [lepBUUHBIE M BTOPUYHBIC >KETYHBIC KHUCJIOTHI. DHTEpOTrenaTuyeckas
UUPKYJISLHUS.

8. JlumompoTenHsl W UX pOJIb B TPAHCIOPTE XOJECTEPHHA: DHIOICHHOTO W 3K30reHHoro. [IpuyuHb
BO3HUKHOBEHUS aTepPOCKIIePO3a U KETYHOKAMEHHON OOJIe3HU.

9. Perynsnus nunugaoro oomeHna, pons [THC, TopMOHOB, BUTAMUHOB.

10. [TaTonoruu AMOUAHOTO OOMEHA: YKUPOBOE MIEPEPOXKICHHUE TTEUCHH, TUCITUTIOTPOTEHHEMHUH.

Pemenne cutyarimoHHbIX 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.
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Tema 6. O0MeH u PyHKUMHU a30TconepKaANUX coequHeHUH. OOMeH 0e/IKOB 1 aMUHOKH CJIOT. O0MeH
HYKJenHoBbIX KucaoT (OIIK-3, OIIK-5)
Jlekumus.
Jlexmus 1.
OOmiast cxeMa MCTOYHHMKOB M IyTEH pacxofOBaHHs aMHHOKHUCIOT B TKaHAX. JMHAMHUYECKOE COCTOSHHE
O€JIKOB B OpraHu3Me
ITepeBapuBanue OenkoB. IlporenHassl - MENCHH, TPHUIICHH, XUMOTpHIICHH. IIpodepMeHThl mpoTenHas u
MEXaHU3MBbl UX IpeBpalleHus B (hepMeHTHl; cyOcTpaTHas cHeuu(UIHOCTh MpOTenHas (M30MpaTelbHOCTD
THIPOJIN3a MENTUAHBIX CBA3eH). DK30MenTHaa3bl: KapOOKCUIIENTHIAa3a, aMHUHOMETITUAA3b], JUIETITHIA3bI.
[TocTymuieHre aMHUHOKUCIIOT B KJIETKU TKaHEH.

JIMarHoCcTHYECKoe 3HaYeHNE OMOXMMHUECKOTO aHAJIM3a KETYI0YHOTO U AyOACHAIBHOTO coka. [IporenHassl
MIOJKEITYI0YHOM JKeJe3bl U NaHKPEATUTHI.

TpancamuHupoBanue: amMuHOTpaHcdepasbl; kodepmeHTHass ¢yHkuus BuTamMuHa B6. CrenuduuHoCcTh
aMHHOTpaHc(epa3. AMUHOKHUCIOTHI, YYacTBYIOIIME B TPAHCAMUHUPOBAHUHU; 0Cc00as posib IITyTaMHHOBOU
KHCIIOTBl. buosjormueckoe 3HaueHHWE peakuui TpaHcaMMHHUpoBaHMA. OIpeneieHue TpaHCaMUHA3 B
CHIBOPOTKE KPOBM TpPU [MArHOCTHKE HH(ApKTa MHOKapAa, 3aboneBaHusX neyeHH. OKUCIUTENBHOE
JI€3aMUHUPOBAaHNE AMMHOKHUCIIOT; NIyTamaraeruaporeHaza. HempsMoe ne3aMMHMpOBaHME aMHUHOKHCIIOT.
buonornueckoe 3HaueHNE 1€3aMUHUPOBAHNUS AaMUHOKHUCIIOT.

JlexapOOKCHIIMPOBaHNE aMUHOKHCIOT. broreHHble aMUHBI: TUCTAMHH, CEPOTOHUH, raMMa-aMHUHOMACIIsSIHAs
KHCII0Ta, KaTtexoinamMuHbl. OOpa3zoBanue, pyHKUMU. J[e3aMUHUPOBAHUE U TUIPOKCHIMPOBAHHE OMOTEHHBIX
aMUHOB.

KoHeuHble IPOAYKTHI a30THCTOrO OOMEHA: COJIM aMMOHHS U MoueBHHA. OCHOBHbBIE UCTOYHUKH aMMMaKa B
opranusme. Ponb miiyramMuHa B 00€3BpEKMBAHUM M TPAHCIIOPTE aMMMakKa. [ JTyTaMHH Kak JTOHOP aMUIHOM
TPYIIBI IPU CUHTE3E psijia coequHeHnid. [TyTaMuHasza noyek; oOpa3oBaHUe U BbIBEJICHHE COJIEH aMMOHUSI.
AKTHBalMs INIyTaMHHa3bl NOYeK npu aunuposde. buocuHre3 moueBHHBI. CBS3b OPHUTHMHOBOIO LIMKJIA C
npeBpameHus M GyMapoBOH M acHaparvHOBOM KHCJIOT, IMPOUCXOXKJEHHE aTOMOB a30Ta MOYEBUHBI.
Hapymienust cuHTe3a 1 BbIBEIEHUSI MOYEBUHBL. [ MIEpaMMOHUEMUH.

Jlexus 2.

OOMeH 0€3a30THCTOTO OCTaTKa AMHHOKHUCIOT. [JIMKOTEHHbIE M KETOTeHHbIE aMUHOKHCIOTHL. CuHHTE3
IJIFOKO3BI U3 aMUHOKUCIIOT. CUHTE3 aMUHOKHCIIOT U3 ITIFOKO3BI.

OOMeH MHIUMBUAYABHBIX aMUHOKHUCIIOT. TerparuapodonueBas KUCIOTAa U CHHTE3 OJHOYIIICPOIHBIX TPYIIIL:
UCTIOJIb30BAaHUE OJHOYIVIEPOAHBIX TPYHI MPOU3BOAHBIX TETPAaruapodoareBoil KuciaotTsl. IIposBieHus
HEIOCTAaTOYHOCTH (OTUEBOM KHUCIOTHL. AHTHBUTAMUHBI (DOITHEBONW KHUCIOTHL. MeXaHU3M JeHCTBUS
Cynb(haHIIAMHIHBIX TIPETIapaToB.

OOMeH cepycopep)KalMX aMUHOKHCIOT. TpaHcMeTwinpoBaHHE. METHOHMH U S-aJeHO3WJIMETHOHUH.
CunTe3 KpeaTwHa, ajpeHaiuHa, QocharunmixonuHos; MerwiupoBanue JHK. Merunuposanue
TrOMOLIMCTENHA.

O6mMeH apomarudeckux amMHHOKHCIOT. OOMeH ((eHunalaHnHA W THPO3MHA B Pa3HBIX TKaHAX.
OeHunkeToHypus: OuOXUMHUYECKUH  JedeKT, MposBIeHHUs OOJNe3HH, METOIbl MPEAyNpPEeKICHUSI
(reHeTHUYECKasi KOHCYJIBTAIUS ), TMarHOCTUKA U JiedyeHue. AnkanTonypus. Ainsounusm. Hapymenue cunresa
nodamMuHa pu mapkuHCOHU3Me. MeTtabonusm Tpunrodana. bonesns XapTHyma.

OO6meH cnokHbIX OenmkoB. OOMeH remornoOuHa. buocuHTes remMa u ero perymsius. Hapymenus cunTesa
rema: nopbupun. Pacman rema. O6e3BpexuBanue omnmnpyonHa. OOMeH xeje3a: BCaCchlBAaHUE, TPAHCIIOPT
KpOBBIO, IeTIoHUpoBaHue. Hapymienust oOMeHa xenesa: skene3ofepuuTHas aHeMHUs, TeMOXPOMaTo3.
Jlexuus 3.

Pacnan nyknenHoBBIX KuCHOT. Hykieaspl NuIleBapuTEILHOIO TpakTa M TKaHel. Pacman mypuHOBBIX
HykieoTun0B. [IpencraBieHre o OMOCUHTE3€ MypPUHOBBIX HYKJICOTHAOB; HaYallbHbIE CTaJAUd OMOCUHTE3A.
MNHOo3MHOBAs KHCJIOTA KaK NpeIIIeCTBEHHUK aICHUIOBOM M TyaHWJIOBOM KUCIOT. [Ipeacrasienue o pacnaae
1 OMOCHHTE3€ MUPUMHIWHOBBIX HYKJICOTHAOB. Perymsmus OMOocHHTE3a MYypUHOBBIX M MUPUMHUIAUHOBBIX
HykieoTunoB. Hapymenus obmena HykieotuaoB. [lomarpa; mpuMeHeHHE ajUIONypUHONA AJS JIEYCHUS
noaarpel. Kcantunypus. Oporanuaypusi.

buocunres nezokcupnOoHykiaeoTH10B. [IpMeHeHre HHruOUTOPOB CHHTE3a JI€30KCUPUOOHYKICOTUIIOB IS
JICUCHUA 3JI0KAYE€CTBCHHBIX onyxoneﬁ.
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CtpoeHre HYKJIEWHOBBIX KHCIOT. CBsizu, (opMHpYIOLIHE NMEPBHUUHYI0O M BTopuuHyio cTpykrypy HHK wu
PHK. Tumer PHK: pubGocomuble, TpaHcmopTHble, MaTpuuHble. CTpoeHHE XpOMaTHMHa U pHOOCOM.
buocunres JIHK (pemnmukanust). CyOcTpaTbl, HMCTOUYHUKM SHEPruM, MaTpuia, (GepMEeHTbl U Oenku
JHK-pennukaruBHoro komiuiekca. Iospexaenus u penapanus JJHK.

buocunre3 PHK (tpanckpunums). JJHK xax marpuma PHK-monmumepasbl. buocunTe3 puboCOMHBIX,
TpaHcnopTHbIX U MarpuuHbiX PHK. [loHsTHE 0 MO3anyHON CTPYKType T'€HOB, IEPBUUHBIX TPAHCKPUINITAX U
UX MOCTTPAHCKPUIILIUOHHOM MPOLIECCHUHT).

buocuntes OenkoB (TpaHcisius). buomormueckuit kox. CBoicTBa OMOMOTMYECKOTO Koja. buocmHTe3
amunoanmi-TPHK. benok-cunresupyromast cuctema. IlocnenoBaTenbHOCTh COOBITHI TIpH 00pa3oBaHUU
MOJMUNENTHIHON Iienu Ha pudocoMe: HHMUIMALKA, JJIOHTranuss W TepMuHanus. OYHKIMOHUPOBAHUE
MTOJIMPUOOCOM.

[TocTTpancasiuonHas MoAuduKanus OelIKOB: YaCTUYHBIA MPOTEONH3, MPUCOCTUHEHHE HEOETKOBBIX
KOMIIOHEHTOB, ~MOAM(UKAIMS aMHUHOKUCIOT, (QOpPMHpOBaHME MPOCTPAHCTBEHHOW KOH(popMauuu
MOHOMEPHBIX U OJTUTOMEPHBIX MOJIEKYII.

AnanTuBHas PETYJSALUS SKCIPECCUU TE€HOB y MpOo- U 3yKapuoToB. Teopus onepoHa. OyHKIIMOHUPOBAHUE
OTIEPOHOB, PETYIUPYEMBIX [0 MEXaHU3MY HHIYKIIUU U perpeccuu. M3MeHeHne OeKoBOro cocTaBa KIETOK
npu auddepeHnrnpoBke, ero poib A1 MEAULIUHBL.

MexnayHapoHas uccienoBarenbckas nmporpamma «l'enom uenoBeka» TexHomorusi pekomOuHaHTHRIX JIHK,
KoHCTpyupoBaHue xuMepHbix Mosiekyn JIHK u ux knonuposanue. [Tonumepasnas nennas peakuus (I1L[P)
1 TouMOpdU3M JUTMHBIL pecTpUKIMOHHBIX (parmenToB (IIJJP®D) kak MeToapl H3ydeHUs TeHOMA
TUArHOCTHKHU OoJie3Hel. ['ennas tepanus. [ToHsATHE O TEHHOM JTIOTIUHTE.

JlaGopaTopHbie padoThbI.
JlaGopatopHasi pa6ora «IlepeBapuBanue 0enkoB. OnpeneneHue KMHCJIOT KeJTyT09HOTO COAEPKUMOI0»

Conepxanue 1a00OpaTOPHOM paOOTHI: TUTPOBAHUE KHCIIOT >KEIYyJOYHOTO COAEPKUMOTO B MPUCYTCTBUU
Pa3IMYHBIX WHIUKATOPOB; pacdeT 00IIel KUCIOTHOCTH, CBOOOTHON U CBA3aHHOM COJISTHOM KHCIIOTHI.

Odopmiienne mabopaTopHOil pabOTHI.

3amura 1a0opaTopHON pabOTHI.

KoHTponbHbIE BOTTPOCHI

1. Kakue (axTopbl onpeaesitoT OHoJIOTHYeCKyI0 IEHHOCTh MUIIEBBIX OETKOB?

2. B xakux otnenax XKKT u npu ygacTuu kakux (pepMEHTOB TPOUCXOAUT THAPOIHU3 Oenka?
3. Kakue yciioBust HeOOXOAUMBI 1151 IepeBapuBaHUsI OCITKOB B JKEITyaKe?

4. Kakol 3H3UM KEJIyIOYHOTO COKAa MPUHUMAET Yy4YacTHE B JICHATypallud OCJKOB Yy JETeHl T'PYIHOTO
BO3pacTa’?

5. Kak npoucxonuT akTUBaIMs MPOTEOIUTUUECKUX (PEPMEHTOB KelyaKa U KUIIEUHUKA?
6. Kak mpenoTBpaiaercs aeicTBue nenTuaa3 Ha KJIETKH JKeIyAKa U KUIICUHUKA?

7. Kakue BemecTBa SBISIFOTCS PO yKTaMu ruaposm3a 6enkoB B JKKT? KakoBel MexaHU3MBI MX TpaHCIIOPTA
W3 KUILEYHUKA B KPOBB?

JlaGopaTopHasi padora «KoHeuHble MPOAYKTHI A30THUCTOr0 00MeHa»

Omnsit 1. buyperoBas peakuysi HA MOUEBUHY.

OmpiT 2. KomnyecTBeHHOE OmNpe/ielieHue KpeaTHHUHA B MOUe 10 11BeTHOM peakiuu SAdde (meton [Tonmepa).
OmnpiT 3. KonmnuecTBeHHOE OMpeziesieHre aMMHaka B Mode 1o Mainbdartu.

Odopmiienne mabopaTopHOil pabOTHI.

3amura 1abopaTopHON pabOTHI.

KoHTponbHbIE BOTPOCHI

1. Kakoe BemiecTBO SBISICTCS OCHOBHBIM KOHEYHBIM IPOAYKTOM a30THCTOrO OOMEHa B OpraHu3Me
yenoBeka? I 1e NporMCcXoaAUT ero CUHTE3?

2. B kakoM BHMJE aMMHAaK M aMUHHBII a30T MOMAjgalOT U3 nepudepuueckux TKaHEW B TEYCHb IS
00pa3oBaHUSI MOUEBUHBI?

3. Hdedexr kakoro u3 (epMEHTOB OPHUTHHOBOIO LHKJIA MOXET ObITh MPUYMHON YBEIMUYCHHS CYyTOYHOMN
9KCKpELUs aprMHUHOCYKIMHATa?

4. [ToueMy npH MOpakeHUSX NEUCHHU HAOTIOAAETCS aMUHOALUITYPHS?

31



5. KakoBbI IPUUNHBI YBEIUUYEHUS U YMEHBIIECHUS SKCKPELIUN AMMOHUIHBIX COJIEH ¢ MOYON?
6. Y KOTro CyTOYHOE BBIJICJICHHE KpeaTHHWHA OOJIbIIe — Y MY>KIMH WK Y skeHmuH? [Touemy?

7. I1aTonoruio Kakoro opraHa MOXKHO IPEINOJIOKUTh Y OOJBHOT0, €ClIM OMOXMMHYECKUN aHAIU3 KPOBH
II0Ka3ajl yBEJIMYEHNE KOHLEHTpaluu MoueBUHbI? [louemy?

8. IlaTooruio Kakoro opraHa MOXKHO MPEINOJIOKUTH y OONBHOTO, eclii OMOXMMUYECKHH aHaJu3 KPOBU
[I0Ka3aJl CHUKEHUE KOHIIEHTpauu MoueBUHbI? [Touemy?

JlabopaTopHoe 3aHsTHE

Cemunap o Teme «OOMeH u PyHKIMHM a3oTconepkammx coeauHeHrnil. OOMEH aMHHOKHUCIIOT U OCITKOBY.
. OcobenHoctu OenkoBoro oOMeHa. A30TUCTBIN OallaHC.

. Pacmman TkaneBbIx OenkoB. PesepBHBIC OCIIKH.

. IlepeBapuBanue 6enkoB B xxenyake. [Iporeonutnueckue (epMeHTH. MexaHU3M aKTUBALHH.

. [lepeBapuBanue OenkoB B kuieuHuke. [Iporeonutuueckue pepMeHThl. MexaHN3M aKTHUBAIIUH.

. BcacbiBanme npoaykToB pacnanga OeinKoB.

. [IpeBparnienus aMuHOKHUCIIOT. [[e3aMrUHUpOBaHUE.

. TpaHCaMUHUpPOBAaHNE AMHUHOKHUCIIOT.

00 3 N L LN

. Peakiiuu mo kapOOKCHUIIBLHOM TpyTIIe.
9. ObpasoBanue 1 pacnaja OMOTeHHBIX AaMUHOB.

10. TokcumyHOCTH ammuaka. [lepBuuHOE CBSI3bIBAHUE aMMHaKa B OpraHU3Me INTyTaAMHUHOBOM U
acraparmHoBOM KucioTamu. TpaHcropTHele (OpMBI aMMHaKa.

11. O6pazoBanre MoueBUHBI. OPHUTHUHOBBIN ITUKIL.

12. BoiBenenue aMmmuaka B (hopmMe aMMOHUHHBIX COJIEH.

13. BoccTaHOBUTENBHOE AMUHUPOBAHHEA-KETOKHUCIIOT.

14. O6MeH muIuHa, cepruHa, TPEOHHHA U METHOHUHA.

15. O6men cepocoaepskamux aMuHOKUCOT. [{luctuno3. [{uctunypws.

16. O6MmeH ¢penunnananuHa v THpo3uHa. OeHmnkeTonypus. ANBOMHU3M. AJTKATOHYPHUS.
17. O6men Tpuntodana. bone3ns XaprHyma.

18. O6GMEeH aMHHOKHUCIIOT C Pa3BETBICHHOM II€TIbI0, AMKAPOOHOBBIX AMUHOKHUCIIOT U
JTMaMUHOMOHOKapOOHOBBIX KUCIIOT. Boe3Hp KII€eHOBOTO cHpora.

19. IMaronmoruu azotucroro oOMeHa: OeIKoBass HEIOCTaTOUYHOCTh. KBammopkop.
20. T'mnepamunoanuaypus. [IpuanHbl, mpuMepsl.

21. Pacnax XpoMOIIPOTEMHOB.

22. CuHTe3 reMorioounHa.

JlabopaTopHoe 3aHsTHE

Cemunap mo teme «OOMEH HYKJICMHOBBIX KHCJIOT. MaTpUYHbIE CHHTE3bD).

. Pacniag u BcachiBaHME HYKJICMHOBBIX KHCIIOT.

. Pacnag myprHOBBIX OCHOBaHHIA.

. CuHTe3 MUPUMHUJIMHOBBIX OCHOBAaHUH.

. CUHTE3 MypUHOBBIX OCHOBAHMIA.

. CuHTE3 HYKJIC03U- U Ie30KCHHYKIC03uATpH(OochaToB.

. O6mas cxema 6mocunTesa JJHK u PHK. OGpa3zoBanue cBsi3eil MeX 1y HyKICOTHIAMHU.
. ®epmentsl 6nocuntesa JJHK. benkoBbie hakTops.

. OcHoBHEIe dTamnbl onocuaTe3a JJHK.

9. buocunte3 PHK.

10. IIpoueccunr PHK.

11. Cunres JJHK u PHK na marpune PHK. beamarpuunsie cUHTE3BI.

00 3 N L LN

12. Cunres 6enka. O6pazoBanne amuHoanui-T-PHK. T'enetndeckuii ko.

13. OcHOBHBIE 3Tamnbl CHHTE3a OeKa.

14. Tlepenoc 6enka uyepe3 memOpansl. [locTTpancisiimonHas Moaudukanus Oenka.
15. Perynsmus cuaTe3a Oenka.
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16. IToHsaTre 0 TeHHOM JIOMUHTE.
17. buoxumuyeckue nocaeaCTBUsI TEHHOTO JOMUHIA UIsl  OpraHu3Ma 4eJIOBeKa.

JlaGopaTopHoe 3aHsiTHE
1. Pemienne cuTyaliMoHHbIX 3a7a4 1o TeMe «OOMeH 1 (pyHKIIMH a30TcoAepKaluX coequHeHnil. OOMeH
aMHHOKHUCIIOT U OesikoB. OOMEH HYKJIEMHOBBIX KHUCIIOT»:

- Ha a30THUCTHIN OajIaHC;

- Ha TepeBapuBaHuEe OCIIKOB;

- Ha MEXaHU3MbI HEUTpaTu3aIlii aMMHAaKa;

- Ha OOMEH OT/ICJIbHBIX aMHHOKHCIIOT;

- Ha MeTa0O0IM3M HYKJICOTUOB U HYKJIEMHOBBIX KHCIIOT;
- Ha TaTOJIOTHH a30TUCTOTO OOMEHa.

2. [TucbMeHHast KOHTpoOJbHAsA padoTa o TeMe «OOMeH U (PYHKLUHU a30TCOAEpKAIIUX coenuHeHnid. OOMeH
aMHHOKHUCIIOT U OenkoB. OOMEH HYKJIEMHOBBIX KUCIIOT».

3. TectupoBaHue (KOHTPOJIBbHBIN CPE3).

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocTaBbTe M BBIYYUTE KOHCIIEKTHI JICKIIUM.

2. [ToaroroBeTech Kk 1abopatopHbiM padoram «IlepeBapuBanue 6enkoB. OrnpenesneHne KHCIOT KeITyJOYHOTO
coziep)KUMoroy, «KoHeuHble MpOLyKThl a30THCTOTO OOMEH.

3. Pemmnre 3agaun:

1. 3anonHuTte TaOMUNy «XapPaKTEPUCTHUKA MPOTEOJIUTUYECKUX (DEPMEHTOB KeJTYI0YHO-KUIIEYHOTO
TpaKTa»:

CoenridHTHOCTE
AKTHEAIHA NPOTEHHAS = ~¢I
Mecto OeHCTEHA
Mecto cuHTSZA - pHope =
IeHCTERT AN THEHEL
npodepMenET | AKTHEATOD
depuenT
CmazmcTan
o0omoTEa
HETYIHA
Iomsemyoodaad
#enesa

ToHKAT KHIIKA

2. C numeii B opranu3m pedenka noctynuwio 80 r 6esika B cytku. C Mo40ii 32 3T0 ke Bpems
BbIIeJWJIOCH 12 1 a30Ta. KakoB a3oTuCTbIi 0anaHc y pedeHka?

3. Y 00gbHOro IJIOXOH AamnmeTuT, TOIIHOTA, MoTeps Beca. Ilpum aHanM3e KeJYIOYHOIO COKa
omnpenesieHo: 00masi KUCJIAOTHOCTh — 20 ea., CBOOOXHOM COJIAHON KHMCJOTHI HeT, Mpoda Ha KPOBb U
MOJIOYHYI0 KHCJIOTY — TOJIOKUTEIbHAS, pe3K0 NMoBbimieHa akTuBHOCTh JI/AI. [laiiTe 3ak/0ueHue mo
aHaJINn3Yy.

4. Ilpu pnepunure BuUTaMuHA B6 y TrpylHbIX [JeTeil, HAXOAMBIIUXCH HAa HMCKYCCTBEHHOM
BCKAPMJIMBAHUH, ONIMCAHbI IOPAKEHUS HEPBHOM cucTeMbl. O0bsICHMTE OMOXUMHYECKHE MEXaHU3MbI
Pa3sBUTHSl MATOJIOTMH, BCIOMHHMB POJib 3TOI0 BHTAMHHA B O00MeHe HeHpOMeIUATOPOB M
aMUHOKHCJIOT. /{1t 3TOoro mnepeuymciauTe OCHOBHBbIE MNpellIeCTBEHHUKH MeAHWATOPOB H CaMu
MeaMaTopbl, MeTa00JM3M KOTOPBIX CBfi3aH ¢ BUTamMMHOM B6, npuBenutTe npuMepbl peakuuil
00pa3oBaHMsl HEKOTOPHIX OMOTeHHBIX AMUHOB, YKAKUTE, KAK MPOMCXOAUT UX HHAKTHBALMS.



5. B 1962 r. BnepBble ObuIa oOnmHMcCaHa ceMeliHasi THMIIEPpAMMOHHEMHs, IiepejaBaeMasi II0
ayTOCOMHO-PEeCCHBHOMY THIy. JT0 3a0oJjieBaHHe XapaKTepudyercsi CTOMKHMM yBeJH4YeHHEM
COlepP:KAHUSI B KPOBM aMMHAKAa M IOJHBIM OTCYTCTBHEM HHUTPY/JIMHA. OCHOBHBIC KJIMHMYECKHE
CHMIITOMBI CBSI3aHBbI € MOPA’KeHNEM LEeHTPAJIbHOI HepBHOI cucTtembl. Hannmmure peakuuio, Koropas
0JIoKkMpoBaHA NMpH JaHHOH nmartosoruu. Ilouemy cocTosiHMe 0OJBHBIX yJy4lIaeTcs IOCJe BBeIeHHS
IIYyTAMUHOBOI KHCJI0TBHI? Kak H3MEHUTCH CyTOYHOE Bbl/IeJIeHHe MOYECBHHBI IIPH 3TOM NaToJiorumn?

6. B 00JbHUIlY OCTaBJIeH JBYXJIETHUI Pe0CHOK ¢ SIBJCHUSAIMH OTCTAJIOCTH B (PU3NYECKOM H
YMCTBEHHOM pa3BuTuu. B Moue oOHapy:KeHbl (eHHIATAHUH M (PEeHWINMPOBUHOTPAAHAS KHUCJIOTA.
KakoBa mnpuuyuna 3ad0oneBanusi? Ilouemy B Moye B OO0JbIIMX KOJUYECTBAX TMOSBJISETCS
ennnananun? Ipensoxure JedeHue sl JAHHOTO Caydas.

7. Y HOBOPOXKIEHHOI0 pe0eHKa B POA0Me O0HAPYKUJIM HA MOKPBIX MeJIeHKaX TeMHble nsaTHA. [Ipu
00cJ1eI0BAHUN B MOYe O00HAPYKEHO 00JIbIII0e KOJUYEeCTBO TOMOTeHTU3NHOBOM KHCJI0TbI. QO0bsiCHUTE
BO3MOKHYI0 NPHYMHY HaljaioiaemMoro HapymeHusi. /[lass orBera Ha3oBHTe COeIMHEHMHS,
HAKAIUIMBAKOIIHECs B MoYe OO0JbHOI0, YKa:KUTe, MPU KAKOM 3a00/1eBAHMM HAOJIOAAETCHA TAKOM
cumnToM. Hanmumurte cxemy MeTadoM4ecKoro myTH, B KOTOPOM 3TO COeIMHEHHe SIBJIsIeTCSA
NMPOMEKYTOYHbIM MeTadoauToM. HazoBute ¢epmMeHT, OTCYTCTBHE KOTOPOro SIBJSIETCH NPUYUHOM
3a00s1eBaHHUs.

8. AJJIOMYPHUHOJI — HHTMOUTOP KCAHTHHOKCHIA3bI — MCIOJIb3YeTCs JIA JiedeHuss moaarpol. Kakosa
0MOXMMHMYECKasi OCHOBA TAKOIO JieYeHus1?

9. IIpu HacJieICTBEHHOW OPOTANMAYPUM HAPyLIaeTcss MeTa00JM3M NUPUMHINHOBBIX HYKJIEOTH/I0B.
JTO NPUBOIAMT K Pe3KOMY OTCTABAHHMI) B YMCTBEHHOM M (U3HMYECKOM pPa3BUTHH, HAPYLIEHHIO
npoueccoB kKposerBopeHusi. C M0o40il 00JbHBIX BBIBOAMTCH 0 1,5 r OpOTOBOM KHCJIOTHI B CYTKH.
Ha3zoBute ¢epMeHT, Hac/aeACTBEHHbIN JedeKT KOTOPOro fABJsAETCH NMPUYMHOH 3TOro 3a00J/ieBaHMs.
O0bsicHUTe, IOYeMYy BBeJdeHHMe YPUAMHA WJIM HMTHIMHA YMEHbIIAeT NMaToJ0rHyYecKue MPOsiBJIEHUs!
00J1e3HM.

10. Y 310poBOro 4esnoBeka B MoOYe OOHAPYKMBAKTCH AJAHWH, CEPUH, IIYTAMHUHOBAas KHCJIO0TA,
[IUIUH. Y 4YejioBeKa, 00JIbHOr0 HMCTHHYPHEH, ¢ MOYOH BBIICJISIOTCH AMHHOKHUCJIOTHI, KOTOPBIM
coorBeTcTBYOT koaoHbl MPHK: LYY, I'YY, HVYI, I'YI, VUI, I'VL, AYA. Bblaeilenne Kakux
AMHHOKMCJIOT XapaKTePHO 1S 001bHBIX HMCTHHYPHEH?

Cemunap mo teme «O0MeH W (PYHKUMH a30TCOAEp:KAIIUX coeJuHeHMid. OOMeH aAMUHOKHCJIOT M
0eJIKOB»

. OcobenHoctu OenkoBoro oOMeHa. A30TUCTBIN OallaHC.

. Pacmman TkaneBwIx OenkoB. Pe3epBHBIC OCIIKH.

. IlepeBapuBanue 6enkoB B xkenyake. [Iporeonutnueckue pepmeHThl. MexaHu3M aKTHBALIUU.

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

. [IpeBpanienus aMuHOKHUCIOT. [[e3aMrUHUpOBaHUE.

. TpaHcaMMHUPOBAaHNE AMHUHOKHUCIIOT.
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. Peakiiun mo kapOOKCHUIIBLHOM TpyTIIe.
9. ObpasoBanue 1 pacnaja OMOTeHHBIX AaMUHOB.

10. TokcuuHocTh ammuaka. [lepBuyHOE CBA3bIBAHME AaMMHAaKa B OpPraHu3Me€ DIyTaMUHOBOH U
acraparmHoBOM KuciioTamu. 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 METHOHUHA.

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

16. O6meH ¢ennnananuHa U THpo3uHa. OeHunkeTonypus. AJTLO0MHU3M. AJIKANTOHYpUS.
17. O6men Tpuntodana. bone3ns XaprHyma.

18. OOMeH aMHMHOKHCIOT C  pa3BeTBICHHOM  IEMbl0, JIUKAapOOHOBBIX  AMHMHOKHCIOT U
JTMaMUHOMOHOKapOOHOBBIX KUCIIOT. boe3Hb KiIeHOBOTO cupora.

19. IMaronmoruu azotuctoro oOMeHa: 6eIKOBasi HEOCTaTOYHOCTh. KBammopkop.
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20. I'mnepamunoauuypus. Ilpuunnsl, npuMepsl.

21. Pacniam XpOMOIIPOTEHNHOB.

22. CuHTe3 reMorinoouHa.

Bonpocel o Teme «O0MeH HYKJIE€HHOBBIX KHCJI0T. MaTpUUYHbIe CHHTE3bD»:
. Pacniag u BcachiBaHME HYKJICMHOBBIX KHCIIOT.

. Pacnag myprHOBBIX OCHOBaHHIA.

. CuHTe3 MUPUMHUJIMHOBBIX OCHOBAHUH.

. CUHTE3 MypUHOBBIX OCHOBaHMIA.

. CuHTE3 HYKJIC03U - U Ie30KCHHYKIC03uATpU(OochaToB.

. O6mas cxema 6mocuntesa JJHK u PHK. OGpazoBanue cBs3eit Mex Iy HYKICOTHIAMH.
. ®epmentsl 6nocuntesa JIHK. benkoBbie hakTops.
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. OcHoBHEIe dTamnbl onocuaTesa JJHK.

. buocunres PHK.

10. IIpoueccunr PHK.

11. Cunre3 JJHK u PHK na marpune PHK. be3amarpuunsie cUHTE3BI.

\O

12. Cunres 6enka. O6pazoBanne amuHoanui-T-PHK. ['eneTnyeckwnii ko.

13. OcHOBHEBIE 3TaIlbl CHHTE3a OejIKa.

14. Tlepenoc 6enka yepe3 meMmOpansl. [TocTTpancisimonHas Mmonudukaiys oenka.
15. Perynsmus cuaTe3a Oenka.

16. IlousaTHE O TEHHOM JOIWHTE.

17. BuoxumMmudecKkue mocaeICTBUS TeHHOTO JIOTIMHTA JJIsS OPraHU3Ma YeJIOBEeKa.

Pemenue curyanmonHsix 3amad mo teme «OOMeH W (QYHKIMH a30TcoaepKammx coenuHeHuid. OOMeH
AMUHOKHCIIOT 1 0eTkoB. OOMEH HYKJIEHHOBBIX KHCIIOT:

- Ha a30TUCTHIN OajaHC;

- Ha TIepeBapUBaHNE OEJKOB;

- Ha MEXaHWU3Mbl HEUTpaTH3aI[ii aMMHAaKa;

- Ha OOMEH OTJEIbHBIX AMHUHOKHUCIIOT;

- Ha MeTa0OJIM3M HYKJICOTHIOB U HYKJICHHOBBIX KHCJIOT;
- Ha TATOJIOT'MH a30THCTOr0 OOMEHA.

Tema 7. OcHOBHBIC IPHMHIMIIBI PeryJsiuu oOMeHa BemiecTs B oprannsme (OIIK-5)

Jlexknus.
Jlexuus 1.
T'opmoHanbHast perynauus Kak CpeAcTBO MEXKIETOUHOM M MEXOPTaHHOM KOOpAMHALMKA OOMEHa BEIIeCTB.
OCHOBHBIE CHCTEMBI MEKKJIETOYHOW KOMMYHUKALIUU: SHIOKPUHHASA, TapaKpUHHAsI, ayTOKPUHHAS! CUCTEMBI.
Krnaccudukanus ropMoHOB IO MecTy 00Opa3oBaHMsl, 10 MEXaHHU3MYy JAeicTBus. Ponb ropMoHOB B cucTteMe
perynsinuu MetadonusMa. M3meHenust Metabonu3ma MpH rumno- U runeprupeose. [IpudnHbl U nposiBIeHUs
sHAEMHUYeCcKoro 300a. IlojoBbIe TOPMOHBI: CTpOEHUE, BIMSHUE Ha OOMEH BEIIeCTB M (PYHKLIHUU MOJOBBIX
’KeJe3, MaTKU M MOJIOUHBIX kefe3. [opMoH pocTa, cTpoeHue, QyHKITHH.
CuHTe3 U cexpenusi MenTHIHBIX TOPMOHOB, TPOU3BOJIHBIX AMUHOKHUCIIOT U KOPTUKOCTEPOUI0B. 3MeHeHust
KaTa0onu3Ma MpH runep- u runoxkoprunusme. bonesns Kymmnra. Cunapom Kymmnra. bonesns Anaucona.
Perynsanus cuHTe3a U CEKpEeIIMU TOPMOHOB 110 MEXaHU3MY OOpaTHOM CBSI3H.
Perynsauus sHepretTuueckoro Metadoiu3Ma, pojib HHCYJIUHA U KOHTPUHCYJISIPHBIX TOPMOHOB B 00€CTIEYeHUN
romeocTtasa. Posib MHCYIHMHA U TIOKaroHa B PETYISIIMM SHEPreTHUYEeCKOro MeTadoiu3Ma npu HOpMajJbHOM
MUTAaHUH U [IPH rojoaaHuu. Mi3MeHeHus: TopMOHAILHOTO cTaTyca U MeTaboIM3Ma IIpU caxapHoM Juadere.
[TaToreHe3 OCHOBHBIX CHMITOMOB caxapHoro nauabera. JlmaGetmdeckas koma. [laTorene3 mo3mHUX
OCIIO)KHEHUH caxapHOro auabera (Makpo- ¥ MUKPOAHTHONATHH, HEPOTIATHsI, PETHHOMATHS, KaTapaKTa).
Jlexums 2.
[TaToreHe3 OCHOBHBIX CHMIITOMOB caxapHoro mauabera. [lmaGermueckass koma. [larorene3 mo3mHUX
OCJIOKHEHUH caxapHOro auabdera (Makpo- ¥ MEKPOAHTHONIATHH, HEQPOIIATHsI, PETHHOIIATHS, KaTapaKTa).



Posnb ropMOHOB B peryisiuun ooMeHa Kanblus U GpocdaToB (mapaTropMoH, KAJIBIUTOHUH M KaJIbLUTPUON).
Ctpoenne, OMOCUHTE3 M MEXaHHM3M JACUCTBUS KaJbIMUTpHONA. [IpHUMHBI U MPOSABICHUS PaxHTa, THIO- U
TUIEPIIAPAaTUPOUIU3MA.

Ponp mowyexk B oOmene BemiectB. OOMEH BOABI M MHUHEpalIbHBIX cosei. OOmue CBOWCTBA MOYH.
XUMUYECKUN COCTaB: OpraHWYeCKHe M HeopraHuyeckue BemiecTBa. [laTorormueckue KOMIIOHEHTHI MOYH,
MEXaHU3MBbI UX TOsABIEHUS B Moue. KIIMHUKO-TUarHocTH4eckoe 3HaYeHne OMOXUMHUYECKOTO aHaIn3a MOYH.
Ponp mouek B nmoxaep:kaHUM KMUCIOTHO—OCHOBHOTO paBHOBecus. Pob mouek B 00€3BpeKUBaHUN aMMHAKA.
MuHepasbpHBIC BElleCTBa TKaHeH yenoBeka. Kinaccuduxkarus. [TyTi mocTyieHnss MUHEpaIbHBIX BEIIECTB B
OpraHM3M, MEXaHM3Mbl BcacbiBaHUS. OYHKINKM MUHEpaIbHBIX BELIECTB. JJEKTPOJUTHBIM COCTaB
OMOJIOTUYECKUX JKUJIKOCTEH. MeXaHu3Mbl PETyssiud 00beMa, dIEKTPOJIUTHOTO cocTaBa U pH kuakocTeit
opranu3ma. Ponp moyek, >KemylmouHO-KHIIEYHOTO TPaKTa, KOXKH, JIETKUX B PErylslud BOIHO-COJIEBOTO
oOMena. Perymsmust BogHO-coneBoro oomeHa. CtpoeHune W (PYHKIIMM alIbIOCTEPOHA W Ba3OIPECCHHA.
Cucrema peHUH — aHTHOTEH3UH - aJbJA0CTEepOH. broxuMuyeckre MexaHU3Mbl BOZHUKHOBEHUS MOYEUHOM
TUINEPTOHUU

JlaboparopHbie padoThbI.
JlaGopaTopHasi padora «MuHepaJbHbI U BOAHO-COJIEBOII 00MEH».
Conepxanue 1a00paTopHOi paboThI

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

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

3ammTa 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONIPOCHI

. KakoB MHHEpabHBIN COCTAB KPOBH?

. Kakue ropMoHBI perynupyroT BOJHO-COJIEBO 00MEH B opraHuzMe?

. Kakue ropmMoHbI yuacTBy1OT B peryasannn GpochopHO-KaIblIueBOro oomMeHa?
. B xakux ciydasx pa3BUBAIOTCS TUIOKAJIBIIMEMUS U THIIEPKAIbIIUEMHS?

. B Kakux ciy4asix pa3BUBalOTCS TMIIOKAJIUEMUS U TUIIEPKATUEMusi?

. Ilepeuncnure npuuuHsl runepdocpareMuu u runodocharemMun.

. YKa)XUTe CUMIITOMBI TUTIO- U TUIIEPKATbIIUEMHUU.
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JlabopaTopHas padora «buoxumusi Moun».
Ommit 1. BeisiBnenue ¢ppykro3ypuu npoboit CenuBaHoBa.

OnwiT 2. HOHyKOHH‘IGCTBCHHBIfI MCTOA OIPCACICHUA TJIIIOKO3blI M KCTOHOBLIX TCJI B MOYC C MOMOIIBIO
TECT-IIOJIOCOK.

OmnpiT 3. [TomykonuuecTBEHHOE OIpesesieHre Oenka B Moue npoboii I'emnepa.
OmeiT 4. KauecTBeHHOE OOHApY)KEHNE aMUHOKHCIIOT B MOYE.

Odopmnenne 1abopaTopHOi pabOTHI.

3ammra 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONIPOCHI

. Kakuie ropMOHBI y4acTBYIOT B perysiiuu oOMeHa yIiieBOAOB, KUPOB 1 OEIKOB?
. Uto sBIsieTCs mpuuMHON caxapHoro auabera | u 2 tuma?

. Kakne nsmMeneHunss OMOXMMHUYIECKOTO COCTaBa MOYHM HAOIOMAOTCS TIPH caXxapHOM JradeTe?
. [Ipu kakux 3a00eBaHUSX HAOMIOAACTCS TIIOKO3YPHS?

. I[Ipu kakux GU3HOTOTHUECKUX COCTOSTHUSAX HAOMI0AAeTCs ITIOKO3YpHs?

. YKaxXuTe MpUUMHBI pa3BUTUS (PYKTOZYpHUH.

. [Ipu xakux 3a601€BaHUSAX B MOUYE IPUCYTCTBYET OEIOK?
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. [Ipu kakux 3a00neBaHUSX HAOMIOAACTCS AMUHOAINTYPUS?

JlaGopaTtopHoe 3ansiTHE.
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Cemunap no Teme «OCHOBHBIEC TPUHIUIIBI PEryIsSIi OOMEHa BEIIECTB B OpraHu3Me. l opMoHanbHas
peryisinus oOMeHa OeJIKOB, JKUPOB, YIIIEBOJOBY.

1. CoBpeMeHHBIE MPEICTaBICHHS O TOPMOHAX, OIpeesIeHHE MOHATHS, KiIacCH(PUKALUs (10 XUMHUECKOMY
CTPOEHUIO, CTPYKTYPHOH OpraHu3allii, MEXaHU3MYy JEHCTBUS).

. TopmonsI runodusa, pyHKIIMHU B OpraHu3Me.

. TOpMOHBI HAaATIOUEUHUKOB, PYHKIIMK B  OpraHU3Me.

. TOpMOHBI IIUTOBUTHOW M MAPALTUTOBUIHON Kele3, (GYHKLIUU B OpraHU3Me.

. TOpMOHBI TOJKETYJOYHOM JKeNe3bl U JKeNTyA0UHO-KUIIEYHbIE TOPMOHBI, (PYHKIIMK B OPraHU3Me.
. TecTukynspHble TOPMOHBI, TOPMOHBI  IMYHUKOB, TUIAIIEHTHI, (DYHKIIMU B OpraHU3MeE.

. YPOBHHM peryisLuyu romeocraza. B3auMocBs3b IpoueccoB 0OMeHa BEIECTB B OpraHU3Me.
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. Perynsiius oOMeHa yrieBoioB, )KUPOB 1 aMUHOKHUCIIOT TIPU YYaCTUHU MUHCYJIMHA U TIIOKaroHa.
9. Perynsuus oOMeHa yIieBOJOB, )KUPOB U aMUHOKHUCIIOT MPU YYaCTHH aJJpeHaJIuHa U KOPTH30J1a.

10. 3aboneBanus, CBI3aHHBIC C HAPYIICHUEM TOPMOHAIBHOMN peryisnuu oOMeHa JKUPOB, YIIIEBOIOB U
amuHokucnoT. Cunapom Kymmnra. bonesnbp Anaucona.

11. OcHOBHBIE TIPOSIBIICHUS caxapHOTo Jauadera. buoxumuueckue N3MEHEHUs! B OpraHu3Me.

12. OcnoxHeHus caxapHOro quadbera: OMOXMMHUYECKHE OCHOBBI.

13. U3meHeHne oOMeHa BEIIECTB IPU  TOJIOIAHHH.

JlaGopaTopHoe 3aHsiTHE.

Cemunap no Teme «Perynsust MUHEpaIbHOTO U BOIHO-COJIEBOIO OOMEHay.

1. O0mras xapakrepuctuka (hochopHO-KaabIimeBoro ooMeHa. [opMOHBI, perynupyromme 0OMeH Kalblus 1
dbocdop.

2. Hapymienust ropMOHAIBHOM perysiiiui  oOMeHa Kanbius u Gocdopa.

3. MuHepanbHBIH 1 BOZHO-COIEBOI 0OMeH. OyHKIMHU BOABI B opraHuzMe. OCHOBHBIE TApaMETPhI KU IKOH
Cpelbl OpraHu3Ma.

4. DKcKkpeTopHasi GyHKIUS IOUEK.

5. XUMHYECKUN COCTaB U (PU3UKO-XUMHYECKHNE CBOMCTBA MOYHM B HOPME U IIPH MATOJIOTHH.
Jnaraoctudeckoe 3HaUCHHUE.

6. l'omeocrarnueckas GyHKIUs mouek. Ponb modyek B moajep:kanuu moctossicTsa pH.
7. Mertabonnueckast QyHKIMS MOYEK.

8. Ponib mouek B nmopaep;kaHuu NOCTOSIHCTBAa pH U perynsuuu BOIHO-COJIEBOr0 0OMEHa OpraHu3Ma.
Bazonpeccun. CucrtemMa peHHH - aHTHOTEH3UH - aJbJOCTEPOH. BHOXMMHUUECKHE MEXaHU3MBI
BO3HUKHOBEHUS TOYEYHOU TUIMEPTEH3UHU.

9. ArpuanbHblil HaTpuilypeTHUecKuil nentu. KHHUH—KaJIJIMKpEMHOBask CUCTEMA.

JlaGopaTtopHoe 3ansiTHE.

1. Pemienue cuTyallMOHHBIX 3a7a4 M0 TeMe « OCHOBHbBIE IPUHILUIIBI PETYISIIUU OOMEHa BEIECTB B
OpraHu3Me»:

- perymsius oOMeHa O€JIKOB, JTUTIHUIOB U YIJIEBO/IOB;

- peryisuus BOJHO-COJIEBOTO OOMEHa;

- perymsiust (odhopHO-KAIBIIMEBOTO 0OMEHa;

- 3a00JIeBaHuUs, CBSI3aHHBIEC C HAPYIIICHUEM TOPMOHAILHON PETYIISIUH.

2. [luceMeHHast KOHTpOJIbHas paboTa 1o Teme «OCHOBHBIE MPUHIIUIIBI PETyIILUU OOMEHa BEUIECTB B
OpraHu3Me».

3. TectupoBaHue (KOHTPOJBHBIN Cpe3).

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. CocTaBbTe U BIyYUTE KOHCIIEKTHI JIEKIIH.

2. TlomroroBsrech K aboparopHbIM pabotam «MuHEpaJIbHBIA W BOIHO-COJIEBOM 0OMeH», «buoxumus
MOYMY.

3. Pemure 3agaun:

37



1. 3anonauTe TabMny «BausiHMe TOPMOHOB HA YIVICBOAHBII 00MeH».

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

Hacymmr

Koptuzon

I'mokaros

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

ITITr

KamenutpEon

Kameumronag

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

|

HeduyuynT napatropMoHa

— T

YueHeLWeHWE MOBUAME LMK BreegeHue KaneUuma
KANBUWA W3 KOCTEA € MOYoR

CHMMEHWE KOHUEHTPALMM KANELUNA B KPOBK

!

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

'

CyAOpOTH, NAPHHIOCMEAZM

CocTaBbTe aHAJIOTUYHYIO CXEMY JIJIsl TUTIEpIIapaTUPEOU IN3Ma.

5. IlpuBennte nNpuMepbl ABYX PeryJsiTOPHbIX (pepMEHTOB, B OTHOLICHHWM KOTOPbIX HMHCYJIHH H
[NIIOKArOH SIBJSIIOTCA aHTaroHucramu. Hanummure peakuuu, KarajJu3supyeMble 3 TUMH (pepMEHTAMHU,

H NpeacTaBbTE CXEMbI PEryjadllii HHCYJIUMHOM M INIIOKAroHoM.

6. XapakTepHbIMH CMMNITOMAMH CAXapHOIro Aua0eTa SIBJIASIOTCSA: THNEPINIMKEMHUS] M TIHOKO3YpHs;
KEeTOHeMHUsI M KeTOHYPHf; a30TeMUsl U A30TypUsi; NOJUYPHUS M TOJHIMUICHUS; THNEPIUNHAEMHUS.

OO0bsicHUTE, TOYEMY.
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7. Ilpn n30bITOYHOI CeKpelHH TOPMOHA y 00JIbHOI0 Pa3sBUWIICH IK30(pTaIbM, BO3HHKJIA TaXUKaApAUs,
Pa3ApakuTEeJbHOCTh W Hcxydanue. O kakoM ropMoHe uaer peub? KakoBbl OMOXMMHYeCKHe
MeXaHN3Mbl AelCTBHS ITOr0 rOpMoOHa?

8. ¥ 00i1bHOrO 00Hapy:keHa OIMYX0JIb HAANOYEYHHKOB, MPOAYUHMPYIOLIAasi MOBBIIIEHHOE KOJUYeCTBO
KopTu3oja. Kakue wu3MeHeHMsi OMOXMMHYECKHX IOKa3arejied KPOBM XapaKTepHbI ISl 3TOM
narosgorun? Kak u3MeHuTcsi 00MeH BellecTB Yy JAHHOro 00JbHOro? Buiusier JM runepnpoaykuusi
KoOpTH30J1a HA oOpa3oBanue AKTI?

9. V¥V Myx4uHbl 23 JileT Npu NpPoBeeHUH XUPYPrUYeCKOW omepanuu o YyIaJeHUI0 OMYyXOJH M3
BEpPXHeEro oTraesa mepeaHei Ao rumodusa Obl 3aTPOHYT NepelieeKk 3aaHed qoaum rumnopusza. B
MOC/JIe0NepauMoHHOM mnepuoae (QyHKUUM 3aaHell 10U runogusa HOPMAIU3OBAIUCH, OXHAKO Y
namueHTa Had/ogagach, nojaunypus. Kak 310 M0oKHO 00bSICHUTD?

10. OnumuTe pa3sHUMIY B TOPMOHAJBLHOM M MeTA00JUYeCKOM MNPOPWIAX OPraHu3Ma B CHUTyalluH
JIETKOT'0 I'0JI0/1a U MPOI0JIKUTEIHLHOI0 r0JI0AHMSA.

Bonpocsl mo Teme «OcCHOBHble TIPMHIMIBI peryjissiud o0MeHa BellecTB B OpraHu3Me.
T'opmonanbHas peryiasinus 00MeHa 0eJIKOB, ;KUPOB, YIJIEBOL0B)

1. CoBpemeHHbIE MIPEICTABICHUS O TOPMOHAX, OIpEeNelIeHUEe MOHATHS, Kilaccupukanus (0 XUMUYECKOMY
CTPOCHHIO, CTPYKTYPHOU OpraHU3aIHi, MEXaHU3MY JCHCTBHUSA).

. Topmons! runodusa, GyHKIMH B OpraHu3Me.

. TOpMOHBI HAATIOYEYHUKOB, (PYHKIIMH B OPTaHU3ME.

. TOopMOHBI IIUTOBUIHON W TIAPAIIMTOBHUIHOM jKeJie3, PYHKITUU B OpTaHU3ME.

. TOpMOHBI MTOKEITYJOYHOM KeNe3bl U KEITyJOYHO-KHIIEYHbIE TOPMOHBI, ()YHKIIUH B OpPraHU3ME.
. TecTukynspHbie TOPMOHBI, TOPMOHBI TMYHUKOB, ITIALEHTHI, PYHKIIUU B OpraHU3MeE.

. YpOBHU perymsiiuu roMmeocta3a. B3anMocBs3b nmpoieccoB 00MeHa BEIIECTB B OPraHUu3Me.
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. Perynsuus oOMeHa yrieBoJ 0B, )KUPOB U aMUHOKHCIIOT IIPHU Y4aCTUU MHCYJIMHA U TIIOKAaroHa.
9. Perymnsiuus oOMeHa yIiaeBOi0B, )KUPOB M aMUHOKUCIIOT MIPH YYACTHH aIpCHATTMHA U KOPTU30J1a.

10. 3aboneBanusi, CBA3aHHBIC C HAPYIICHHEM TOPMOHAJILHOM PETyJsalud OOMEHa >KUPOB, YIJIEBOJOB H
aMuHOKucIOT. Cunapom Kymmnra. bonesns Anaucona.

11. OcHOBHBIE IPOSIBICHHS caxapHOTO Aradera. buoxumMudeckue n3MeHEHUsI B OpraHu3Me.

12. OcnoxxHeHus caxapHoro nquadera: OMOXMMUYECKHE OCHOBBI.

13. 3smeHeHne oOMeHa BEIIEeCTB MPH TOJI0JaHUH.

14. BniusiHre MHCYJIMHA KaK TIPEICTaBUTEISI IOMUHTOB IMATOT0 KJacca Ha COCTOSIHUE OpraHu3Ma 4yeioBeKa.
15. UnauButyanbHbIe OMOXUMHUYECKUE PEAKIIMK OpTraHu3Ma YeJI0BeKa Ha JOITUHTOBBIA WHCYJIWH.

16. TopMOHBI W MOAYIATOPHI MeTabonm3Ma 3ampenieHHoro crnucka WADA — (aHTHICTPOTEHHI,
aHabOIMYECKHUEe CTEPOUIbI, THTUOUTOPHI apOMaTa3bl, CEICKTHBHBIC MOAYISTOPHI PELIETITOPOB SCTPOTCHA) —
OMOXMMUYECKHUE ACTICKThI BIUSHUS Ha OPTaHU3M YeIIOBEKa.

17. T'MIOKOKOPTUKOMI-COAEpIKAIINE OMHUHT-TIpenaparbl: OWOXMMHUYECKHE MEXaHU3Mbl BIHUSHUA Ha
OpraHH3M YeJIOBeKa.

18. JlonuHTHA Ha OCHOBE MENTHUIHBIX TOPMOHOB ¥ MOIYJISITOPOB TOPMOHOB (XOPHMOHMYECKUH TOHAIOTPOIIHNH,
JIOTEMHU3UPYIOLUIUIT TOPMOH, TOPMOH pOCTa): OHMOXMMHUYECKHE MEXaHH3Mbl BIMSHHS HAa OpraHu3M
YeJioBeKa.

19. JlonMHr® Ha OCHOBE J3PHUTPOIOITHHA W AareHTOB, BIUSIONIMX HA SPUTPOIO33, - OMOXMMHUYECKUE
MEXaHU3MBbI BIMSHUS HA OpPraHU3M YEJIOBEKa.

Bonpocsl o Teme «PeryJisiifusi MUHEPAJIBLHOT0 U BOIHO-COJIEBOT0 00MEHa)

1. O6mas xapakrepuctuka (pochopHO-KaabIlneBoro ooMeHa. [OpMOHBI, peryaupyromue 0OMeH KalabIUs 1
dbocdop.

2. Hapymienus ropMOHaIBHOM peryssiun ooMeHa KanbIus u ¢pocdopa.

3. MuHepasbHbIi U BOAHO-coNieBoi 0OMeH. DyHKIMK Bozbl B opranu3Me. OCHOBHBIE MapaMeTphbl KHUIKOU
Cpelbl OpraHu3Ma.

4. DKcKpeTopHasi PyHKIUS IOUEK.

5. XuMHYEeCKHA COCTaB W (U3UKO-XUMUYECKHE CBOMCTBA MOYM B HOPME U TIPH TATOJIOTHH.
Jnaraoctudeckoe 3HaUCHHUE.
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6. l'omeocraruueckast GyHKIUS ModeK. Poib movek B mojaep:kaHuu nmocrostucrsa pH.

7. Merabonuueckasi GyHKITUS TTOYEK.

8. Ponp modek B mojiep)kaHUM MOCTOSHCTBA pH M perymsiiuu BOAHO-COJIEBOTO OOMEHa OpraHu3Ma.
Baszonpeccun. Cucrema peHMH - aHTMOTEH3MH - aJIbJOCTEpOH. bHOXMMHYecKHe MeXaHU3MBbI
BO3HUKHOBEHUS IIOYEYHOU IMIIEPTEH3UU.

9. ArpuanbHblil HaTpuilypeTndueckuil nentua. KnHMH—KauIMKpenHoBasi CUCTEMA.

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

Jlekumus.
Jlekmmst 1. OcoOeHHOCTH pa3BUTHS, CTPOCHHMs W Merabonmu3ma spurpounutoB. OOpazoBaHue U
o0e3BpexnBaHNe aKTUBHBIX (OpPM KHUCIOpOJa B SPUTPOLMTAX. TpPaHCIOPT KHUCIOPOAA U JIHUOKCHAA
yrepoaa. OcoOeHHOCTH HACBIILIEHUS TEMOITIOONHA KHCIOPOJIOM U YTapHBIM Ta30M.
OcHoBHBIE CBOICTBa O€JKOBBIX (pakUMii KPOBH W 3HAUYEHHUE HX OINpPENENCHUs IS JAUArHOCTHUKU
3aboseBaHuil. DH3UMOIUArHOCTHKA.
CaepThIBaroIasl cucTeMa KpoBH. JTambl 00pa3oBaHHs (pUOPUHOBOrO CrycTka. BHyTpeHHUIl M BHEIIHUN
NyTU CBEpPTHIBaHUA. KOMIOHEHTHI, IPUHIUIBI 00pa30BaHUS M IOCIIEA0BATEIbHOCTh (DYHKIIMOHHUPOBAHUS
(epMEHTHBIX KOMIUIEKCOB MPOKOATyASHTHOTO myTu. Ponb Butamuua K B cBepThiBaHNM KpoBH. OCHOBHBIE
MeXaHU3MbI GUOPUHOIN3A. AKTHBATOPHI IUTA3MUHOTEHA KaK TPOMOOIUTHYECKUE CPENICTBA.

OCHOBHBIE ~ AHTHKOArylIsHTBl ~ KpoBH:  aHTtuTtpomOun  III,  makpornmoOynuH,  aHTUKOHBEPTHUH.
AHTHKOAryIsIHTHBINA yTh. ['eMopummu. Knuandeckoe 3HaueHHe OMOXMMUYECKOTO aHaIn3a KPOBU.
OcobeHHOCTH OMOXMMHYECKOTO COCTaBa MeyeHH. Peakinu o0e3BpeKuBaHMs BEIIEeCTB B rnedeHu. [lonarus
«TOKCHUYHOCTHY». MeTabomu3M SHIOTEHHBIX M YY)KEPOIHBIX TOKCHYECKHMX BEIIECTB: pPEaKLIUu
MHUKPOCOMAJIbHOIO OKHUCJICHUS U PEAKIUU KOHBIOTALUU C IIyTaTUOHOM, INIIOKYPOHOBOM KHMCIIOTOM, CEPHOMU
KucnoTol. Peakmuu 00e3BpekMBaHMS MPOIYKTOB THHEHHUS, IOCTYMAOIUX M3 KHIIEYHUKA. benok
MHOKECTBEHHON JIEKapCTBEHHON ycToiunBocTH. OOE3Bpe)KMBaHME HOHOB TSDKENBIX METauloB. benku
TEIIOBOTO LIOKA.

Ponmp meuenn B oOmeHe rema. Peakmum pacnmaga rema, «IpsSAMOW» U «HEMPSAMOW» OMIHpYOHH.
O6e3BpekuBanne ounupyouHna. «lIpsmoit» u «HenpsMoiy ounupyouH. Hapymenus oOmena OunupyOunHa.
Kentyxu: remonuruyeckas, OOTypallMOHHas, IEYEHOYHO-KJIeToYHas. JKenaTyxa HOBOPOXKIIEHHBIX.
HacnenctBennsie xentyxu. JlnarHoctudyeckoe 3Ha4€HHE OMpeAeNieHUs OMIUpyOMHAa W APYTUX JKEITYHBIX
MUTMEHTOB B KPOBH M Moue. bDHOXMMHUYECKHME MEXaHU3Mbl pa3BUTHUS IE€YEHOUYHO-KJIETOYHOM
HEJOCTAaTOYHOCTU W TEYEHOYHOM KOMBbI. buoxuMuyeckue MeToapl NHArHOCTUKH HApYyLIEHUH (GYHKINH
MIEYEHHU.

Jlekmmst 2. XuMHYECKUH COCTaB HEPBHOW TKaHW. MUEITHMHOBBIE MEMOpaHBI: OCOOEHHOCTH COCTaBa H
CTPYKTYpPBI. DHEpreTHIeCKrii OOMEH B HEPBHOHM TKaHM, 3HAYCHHE adPOOHOTO pacmaia TIIOKo3bl. buoxumus
BO3HUKHOBEHHUSI M TIPOBEACHHUS HEPBHOTO HUMITylIbca. MONEKyIsIpHble MEXaHU3Mbl CHHANTUYECKON
nepenadyd. Meauaropel:  alUETHIXONHMH, KaT€XOJaMUHBI, CEpPOTOHMH, [ |-aMHHOMACHsiHas —KHCIIOTA,
[IyTaMUHOBAs KUCJIOTA, [TIUIH, TUCTAMUH.

Baxneiimue 6enkn MUOPUOPUILT: MUO3UH, aKTUH, aKTOMHO3HH, TPOIIOMUO3UH. TPOMIOHUH MoekynspHas
cTpykTypa muohubpuiul. buoxuMuyeckre MeXaHW3Mbl MBIIIEYHOTO COKpAIeHUs U pacciabineHusi. Ponb
rpaJyeHTa OJHOBAJCHTHBIX HMOHOB W HOHOB KajblMsl B PErylsilUd MBIIIEYHOTO COKpPAIEHUS.
Capxkoruiazmarnyeckue OeJKM: MUOTTIOOWH, €ro CTpoeHue M (YHKIMH. DKCTPAKTUBHBIE BEUIECTBA MBIIIII.
Oco0eHHOCTH PHEPreTHYecKoro oOMeHa B MbIax; KpeatuHdocdar. buoxumudeckne M3MEHEHHs TIPU
MBIIIEYHBIX JUCTPOUIX U AeHepBaluu MblIll. Kpeatunypus.

Kommaren: ocoOeHHOCTH aMHUHOKHCIOTHOTO COCTaBa, MEPBUYHON W MPOCTPAHCTBEHHOW CTPYKTYpHI. Poib
ACKOPOMHOBOW KHCJIOTHI B THUAPOKCHIIMPOBAHMHUIIPOIMHA W JW3HMHA. [IposiBIEHUS HEIOCTAaTOYHOCTH
ButamuHa C. OcoOGeHHOCTH OHOCHHTE3a M CO3peBaHUsA KojulareHa. llomumopdusM KojulareHa:
¢ubpuiooOpasyromue, acCoIMUPOBaHHbIE ¢ (GUOPHIIAMH, «3aIKOPEHHBIE», MUKPODUOPHIUISPHBIC THITHI
koJutareHa. OCcOOEHHOCTH CTpOCHUS U (DYHKITUI TacTHHA.

benkoBo-yrneBoHbIE KOMITIEKCHI. [ TMKO3aMUHIIIMKAHBI U MpoTeoriukanbl. CtpoeHue u QyHkius. Poib
[JTIOKYPOHOBOM KHCJIOTHI B OpraHU3aI[Ui MEKKIETOYHOTO MaTPUKCa.



Anre3uBHBIE OEJIKH MEXKIECTOUHOTO MaTpukca: (UOPOHEKTHH U JAaMUHMH, UX CTpOeHHE U QyHKIUH. Poib
TUX OEJKOB B MEXKJIETOYHBIX B3aUMOACUCTBUSAX M pa3BUTHH omyxosned. CTpyKTypHas oOpraHu3anus
MEXKJIETOUHOTO MaTpHukca. V3MEHEeHHs COEJUHMUTENBbHOM TKAaHU INPH CTApEHUH, KoJulareHosax. Poib
KOJJIareHa3bl MpH 3aXHUBICHUM paH. OKCUIPONMHYPHs TPU KOJUIareHo3ax. boNe3Hu COeqMHUTENbHOM
TKaHH.

KneTkn KOCTHOI TKAHM — OCTEO0JACTBI, OCTEOLIMThI, OCTEOKIACThI. XUMHUUECKHH COCTaB KOCTHOM TKaHH.
Heoprannueckue komnoneHTsl. Opranndeckuit marpukc. @opmupoBanue koctu. Ilponece occudukanuu.
Pe3op6uus kocTHOM Tkanu. DakTOPHI, BIUAIONIME HA METa0O0IM3M KOCTHOM TKaHU: TOPMOHBI, (hepPMEHTHI,
BUTaMHHBI. OCHOBHBIE TPYIIITBI O0NIE3HEN KOCTEH.

JlabopaTropHbie padoThbI.

JlaGopaTopHasi padora «OnpenesieHue OMJINPYOUHA B CbIBOPOTKE KPOBH 10 IMA30PeaKIu B
NpUCYTCTBUHU akueaeparopa (meron Uenapammka, Knerropua u I'poga)»

Coneprxanue 1abopaTopHO paObOTHI:

OmnpeneneHne KOHIIGHTPALUMU OOLIET0 W MPSAMOro OMIMpyOMHA B CHIBOPOTKE KPOBH IO JHA30PEAKIMU C
JIMa30CMEChI0 U KO(PEHMHOBBIM PEAKTHBOM (DOTOKOJIOPUMETPUUECKHM METOJ0M. PacueT KOHIEHTpaiuu
HENpsAMOTOo OUIHPYOHHA.

Odopmiienne mabopaTopHOil pabOTHI.

3amura 1a00opaTopHON PabOTHI.

KoHTponbHbIE BOTPOCHI

. KakoBa xummnueckast npupona ounmupyouna?

. Kakue mpornieccrl mpoucxoasaT ¢ OumupyOuHOM B TieueHU?

. Ha yem ocHOBaHO aeneHune OuaMpyOrHA Ha MPSIMON M HENPSAMOi?

. KaxoBo HOpManbHOE coeprkanne OnnmpyOrHa B CBIBOPOTKE KPOBH?

. Ilpn xakux BUAAX JKEJNTYX B MOUE MOXKET OOHApYKUThCs Omnpyoun? [Touemy?
. IIpn xakux BHAAxX KENTyX MPOUCXOAUT oOecriBeunBanue kana? [Touemy?
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. Kak oTmnunTh MEXaHNYECKYIO J)KENTYXy OT F€EMOJIUTHYECKOH 110 aHaJIN3y KpOBU?

JlaGopaTopHasi padora «KoJimyecTBeHHOE onpeaeieHre 001ero 0ejika CbIBOPOTKH KPOBH 1O
OMypeToBOl peakuumn»

Coneprxanue 1ab0paTopHOM pabOTHI

KonmnuectBenHoe ompenenenue oOmiero Oenka CHIBOPOTKM  KPOBHM MO  OWypeTOBOW  peakuuu
(OTOKOIOPUMETPHUECKUM METOJOM.

Odopmnenne 1abopaTopHOi pabOTHI.

3ammTa 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONIPOCHI

. KakoBbI 0OCHOBHBIE (DYHKIIMU KPOBU B JKU3HEIEATEIIBHOCTH OpraHu3ma?

. Kakue OenkoBbie (ppakiiul BXOAAT B COCTaB I1a3Mbl KpoBU? KakoBbl MX OCHOBHBIE (DYHKIIUHU?
. B 4em oTimmume CbIBOPOTKH OT IIIa3Mbl?

. Ilepeuncnute OydepHble CUCTEMBI KPOBH.

. IlpuBeanTe npuMepsl CEKPETOPHBIX U AKCKPETOPHBIX (EPMEHTOB KPOBH.

. IlpuBeanTe MpuMephl HHANKATOPHBIX (PePMEHTOB KPOBH.

. HazoBute ocHOBHBIE OeNKK — (DaKTOPBI CBEPTHIBAHHS KPOBH.
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. Uto xapakrepusyet O6enKoBbIi Koapuiment? Kakue 3a0o1eBanuss MOTYT IPUBECTH K €r0 N3MEHEHHIO?
9. Vkaxxute nNpU4uHbI TUIIONPOTEUHEMUHU.

10. Ykakute npUUMHBI TUIIEPIIPOTEUHEMUH.

JlaGopaTopHoe 3aHsiTHE.

CemuHap no teme «broxumusi OpraHoB U TKaHEW».

1. X¥MHUYECKHIA COCTaB KPOBH: XapaKTEPUCTHKA OCHOBHBIX OCNIKOBBIX (Ppakiuid. Jlmarnoctuueckoe
3HaYeHHue OeNKoB KpoBU. Poib ansOymMuHa 1 IIOOYIMHOB B TPAHCIIOPTE BEIIECTB.

2. HebGenkoBbIe BelecTBa KPOBU:  a30TCOACpIKaITUE U 0€3a30TUCTHIC: OOIIMI M OCTaTOYHBIN a30T,
a30TeMHUs, €€ BUAbl 1 TPUYMHBI BOSHUKHOBEHHUS. DJIEKTPOJIUTHI IJ1a3Mbl KPOBH.
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3. IpixarenbHast GyHKLIUS KPOBU.

4. BydepHble CHCTEMBI KPOBH U KHCIIOTHO-OCHOBHOE PaBHOBECHE.
5. CoBpeMEHHBIE NPEACTABICHUS O CBEPTHIBAHUH KPOBHU.

6. [IpoTuBOCBEpTHIBaONIAsl CUCTEMA KPOBH.

7. Hapymenus cBeptbiBanHust kpoBH. [emopumuu. TpomOo35lI.

8. depMeHTHI KPOBU KaKk OMOXMMHYECKUE WHIUKATOPHI MMOBPEXKICHHUS BHYTPEHHUX OPraHoOB (TIpu
nH(papkTe MHUOKapaa, 3a00JEBAaHUSX MBIIIII, OMTYXOJSX KOCTEH, TAHKPEATUTE).

9. Xumuuaeckuii cocta nedyeHu. OCHOBHBIC (DYHKIIHH.

10. Ponp neuenu B 0OMeHe OETTKOB.

11. Pose meyeHu B oOMeHe JIUINIO0B.

12. Ponb me4eHu B yIIeBOIHOM OOMEHE.

13. XuMudecKkui COCTaB JKEJIUH, )KETUHBIX KaMHEM.

14. MeTa0Oonu3M >KeITYHBIX TUTMEHTOB. bunnpyOuH.

15. O6TyparmoHHas XeJlTyxa, IPUIMHbBl BO3HUKHOBEHHMS, TMAarHOCTHKA.
16. 'emonuTHYecKas )KenTyxa, MPUYMHbl BO3HUKHOBEHHUS, TUArHOCTHUKA.
17. ITapenxumaTo3Has KeJITyXa, MPUYUHbl BO3HUKHOBEHHS, TMArHOCTHKA.

18. Obe3BpexkuBatomas GyHKIHs edeHn. MoOHOOKcUreHaszHas (hepMeHTHas cuctema. Korbroramus ¢
[JIFOKYPOHOBOM M CEPHOM  KHCIIOTaMHU.

19. Xumuueckuii coctaB HepBHOM TKaHH. OCOOCHHOCTH €€ MeTaboIn3MA.

20. XuMHu4YeCcKre OCHOBBI BOSHUKHOBEHHUS U MPOBEJICHHS HEPBHBIX UMITYJILCOB. XOJUHEPTUUECKUE U
aZipeHepruvecKkue cuHarncel. Heipomenuaropsl; X CTPyKTypa, poiib, 00pa3oBaHue U MpEeBpalleHus.

21. CtpykTypHO-GYHKITMOHATbHAS OpraHU3alMsl CapKOMepa MBIIIICYHOMN KJIETKA. XUMHUUECKUH COCTaB
MBIIIEYHON TKaHM.

22. MexaHu3M U SHEPreTUKa MBIIIEYHOTO COKPAILICHUS.

23. buoxumudeckre U3MEHEHHUs B MBIIIIAX P MaTOJIOTHH.

24. buoxumus coeTMHUTENbHON TKaHu. CTpyKTypa, GYHKIIMH, OMOCHHTE3 KOJIJIareHa 1 AJIaCTHHA.

25. [IpoTeornukanbl — OCHOBA MEXKJIETOYHOTO MaTPUKCA COSAMHUTENIbHON TKaHU. [ TMKO3aMUHOTIIMKAHBI:
CTPYKTYypa, PyHKIIHH.

26. 3sMeHeHue COeIMHUTENbHON TKAHU NP CTAPEHUU U HEKOTOPBIX MaTOJIOTMYECKUX Ipolieccax.

27. XUMHYECKUH COCTaB KOCTHOM TKaHU. PopMupoBaHUE KOCTH. MeTaboau3M KOCTHOM TKaHH.

JlabGopaTopHoe 3aHsiTHE

1. Pemenne cuTyallmoHHbIX 3a/1a4 110 TeMe «bHOXHMMUs OpraHoOB U TKaHEN»:

- 3a]1a4¥ 110 OMOXUMUH [1E€YEHHU;

- 3aJ1a4¥ 110 OMOXMMUU KPOBH;

- 3a]1a4¥ 110 OMOXMMUU MBIIIEYHON TKaHH;

- 3a]1a4¥ 110 OMOXMMUU COEAUHUTEIFHON TKaHH.

2. [lucemenHas KOHTpOJIbHAs paboTa 1o TeMe «buoXumMus opraHoB U TKaHEW».
3. TectupoBaHue (KOHTPOJIBbHBIN CPE3).

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocTaBbTe U BBIYYUTE KOHCIIEKTHI JICKIIUM.

2. TlomroroBsrech K jaboparopHbIM paboram «OmpeneneHue OunupyOMHa B CHIBOPOTKE KPOBHU IO
IMa30peakiud B TPUCYTCTBHM akmeneparopa (meron Wenmpammuka, Kierropua wu  I'poda)»,
«KonmuecTBeHHOE onpezienieHre o011ero 0enka ChIBOPOTKH KPOBH MO OMYPETOBOI peaKIumy.

3. Pemure 3agaun:

42



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 — 62 Gana
*  KOHTPOJIbHBIE Cpe3bl — 5 cpe3oB: 7 6amios, 7 6amioB, 8 6amwios, 8 6amios, 8§ 6anI0B
* 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 6 Brmonasitorcss 2 mabopaTopHbIe paOOTHI, Ha 3aIATy KaXIOW W3

CBOICTBA maboparop KOTOPBIX OTBOIUTCS 3 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;
1 Gaymut — 3a OTBET Ha KOHTPOJIBHBINA BOIIPOC K JIA00paTOpHOi padore.

Pemenne 3 Ha pemenne cutyarmonnoi 3amaqaun oTBoguTcs 10 MUHYT.

CUTYaIo Pemrenue 3agaun cBOAUTCS K:
HHBIX - ToAPOOHOMY OTBETy Ha MPOOJIEMHBIE BOMPOCHI, KOTOPBIX MOXKET
3a1a4 OBITH 33J]aHO HECKOJIBKO JIJISI CAMOCTOSITEIIBHOTO OCMBICTICHUS,

- K U3JIOKEHHIO MaTepuara o Onpe/eIeHHON TeMaTuKe.

Pemenne xax ol cUTyaliMOHHOM 3a7jad1 OIICHUBAETCS B 3 Oaja.

3 Oajyura — CTYIEHT pemrny 3a1aqy 6e3 onmmOOoK M HEJIOUETOB,

2 6aJa — CTYJCHT JIOIYCTHJI B PELICHUY 3aJ1a4U HEIOUETHI;

1 Gaymr — 3a7ada pemieHa ¢ OmuOKaMu;

0 GamoB —3amava pelnreHa HeIPaBIIIBHO WK K €€ PEIICHUIO CTYACHT
HE MPUCTYTNIT

KonTpons 4 3a MMChMEHHYI0 KOHTPOJIBHYIO paboTy HaducisseTcs 4 oaa.
Has HeoOxomumo math KpaTkuii THUCBMEHHBIM OTBET Ha 4 BOIpoca II0
pabora teme. Ha otBeT otBOmUTCs 10 MUHYT.

OTBeT Ha KaXXIBI BOIIPOC OIleHUBaeTcs B 1 Ga.

1 6aymt — CTYZIEHT Ha BOIIPOC JaJ MPaBUILHEIN OTBET;

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

0 0GayuIoB — CTY/IEHT JaJl HETIPaBHIIBHBIN OTBET / OTKa3 OT OTBETA.
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TecTupon Tect cocrout u3 14 BompocoB, Ha OTBETHI HA KOTOPHIE OTBOAUTCA 15
aHne(KoH MUHYT. 3a IpaBUJIBHBIA OTBET Ha BONpoc Hauucisiercs 0,5 Oanna.
TPOJIbHBI [IpaBunbHEI 0TBET HA 1 Bompoc 0aijioB He JaeT.
i cpe3)
buoxnmus 3amuTa Bremmonusiercs 1 naGoparopHas paboTa, Ha 3alUTy OTBOOUTCA 3
Ouonoruyeckux |maboparop Oamna.
AKTHBHBIX HBIX paboT 3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHIMOJHEHHE C
BEIIIECTB: 00s13aTeNbHBIM COOIONCHUEM MPAaBHII TEXHUKU 0€301acCHOCTH.
BUTaMHHOB, Banner 3a 3amumTy oxmHOW J1abopaTopHOW pPadOTBl CyMMHUPYIOTCS
TOPMOHOB. CIIEAYIOIIUM 00pa3oM:
buonornueckue 1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MeMOpaHBI. MPaBUJ TEXHUKHU 0€30MacCHOCTH;
MexaHu3MBl 1 Gann — 3a mpaBwibHOE OdopMIleHHE JIAOOpaTOpHOW paboTHI B
nepenavu paboueii TeTpany;
TOPMOHAJIBHOTO 1 Gann — 3a OTBET HA KOHTPOJIBHBINA BOIIPOC K JIAOOpaTOpHOIi paboTe.
curiaia Pemenue Ha pemennie cutyarnmonnoit 3agauu orBogutcst 10 MUHYT.
CUTyaruo Pemenne 3anaun cBoguTes K:
HHBIX - OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
3aja4d OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,
- K M3JIOKEHUIO MaTepuaa 1o ONpeneIeHHON TEMaTHKe.
Pemmenne kaxmoil cuTyallnOHHOM 3a/1a4M OIICHUBAeTCs B 3 Oalnia.
3 Ganna — CTyACHT peln 3afavy 0e3 omuOoK U HEJOUYETOB,
2 GaJjia — CTYACHT JOIYCTHJ B PELICHUH 3a/1a4d HEAOUETHI;
1 Gann — 3agava penieHa ¢ OIMuOKaMu;
0 OannoB —3ajava pelieHa HEMPAaBUILHO WK K €€ PELICHUIO CTYACHT
HE MPUCTYTINIT
Kontpons 3a MUCbMEHHYIO KOHTPOJIBHYIO paboTy HauuciseTcs 4 6aia.
Has HeoOxomumo marh KpaTkuii MUCHMEHHBIH OTBET Ha 4 BOmIpoca IO
pabora teMe. Ha orBer otBOIMTCA 10 MUHYT.
OTBeT Ha Ka)/IbIil BOMIPOC OllCHUBaeTcs B 1 Oam.
1 Gann — cTyaeHT Ha BOPOC Aajl MPaBHILHBIN OTBET;
0,5 Gamia — CTymEHT Jal YacTUYHO IMPAaBUJIBHBIA WM HETOJHBIN
OTBET;
0 6anmnoB — CTyAEHT Jall HeTIPaBUIILHBIN OTBET / OTKA3 OT OTBETA.
TecTupon Tect coctout n3 14 BOmpocoB, HA OTBETHI HAa KOTOPHIE OTBOTUTCS 15
aHue(KoH MUHYT. 3a IPaBUIIbHBIA OTBET Ha Borpoc Hauucisercs 0,5 Oarra.
TPOJIbHBI [IpaBuibHEIH 0TBET Ha 1 Bompoc 0aioB HE JaeT.
i cpe3)
buonorndeckoe | 3ammra Brmonasitorcss 2 mabopaTopHbIe padOTHI, HA 3aIATy KaXIOW W3
OKHCJICHHE. |7aboparop KOTOPBIX OTBOIUTCS 3 Oaia.
OOmmii myTs |HBIX paboT 3ammre Ja0OpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
KaTa0oIM3Ma 00s13aTeNIbHBIM COOJIIOCHUEM NPaBHJI TEXHUKU 0€30I1aCHOCTH.

bamnmer 3a 3amuTy omHOW JaboparopHOW pPabOThl CYMMHPYIOTCS
clemyronuM odpa3om:

1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON PabOTHI C COOTIOACHHEM
MPaBUJI TEXHUKU O€30MaCHOCTH;

1 Gamr — 3a mpaBwIbHOE OGOPMIICHUE JIAOOpaTOPHOH pabOTHl B
paboucii TeTpaau;

1 Gaymt — 3a OTBET Ha KOHTPOJIBHBINA BOIIPOC K JIA00paTOpHOit padore.
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Petenue Ha pemennie cutyanmonnoit 3agauu otBogutcst 10 MUHYT.
CUTYyaIlo Pemenue 3amaun cBOAUTCS K:
HHBIX - MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPHIX MOXKET
3amadq OBITh 33J]aHO HECKOJIBKO ISl CAMOCTOSTEIIBHOTO OCMBICIICHUS,
- K M3JIOKEHUIO MaTepuala 1o ONpeIeICHHON TeMaTHKe.
Pemmenne xaxmoil cuTyallnOHHOM 3a/1a4M OIICHUBAeTCs B 3 Oallia.
3 Gayyia — CTYJCHT pelni 3a/1aqy 0e3 OmMOO0K U HEIOUETOB,
2 Oamia — CTYIEHT OIYCTHII B PEIICHUH 3a/1a4d HEIOYETHI;
1 Gann — 3agada penieHa ¢ OInOKaMu;
0 6amroB —3a/aua pelreHa HEMPAaBIWIILHO WK K €€ PEIICHUIO CTYACHT
HE TPUCTYITUI
Kontpons 3a MUCEMEHHY0 KOHTPOJIBHYIO pa0boTy HauuciseTcs 4 daa.
Has HeoOxomumo marh KpaTkuii MUCHMEHHBIH OTBET Ha 4 BOmIpoca IO
pabora teme. Ha otBer orBOIMTCA 10 MUHYT.
OTBeT Ha Ka)/IbIil BOMIPOC OlleHUBaeTcs B 1 Oam.
1 Gayt — CTyZIEeHT Ha BOTIPOC J1ajl MPaBUIBHEIN OTBET;
0,5 OGama — CTymEHT Jal YacTUYHO IPAaBUJIBHBIA WM HETOJHBIN
OTBET;
0 6ayyIoB — CTYACHT JaJl HENMPaBUILHBIN OTBET / OTKa3 OT OTBETA.
TecTupon Tect cocrout u3 16 BompocoB, Ha OTBETHI HA KOTOPBIE OTBOAMUTCA 15
aHue(KoH MUHYT. 3a IPaBUIIbHBIA OTBET Ha Borpoc Hauucisercs 0,5 Oarra.
TPOJIbHBI [IpaBuibHEI 0TBET Ha 1 Bompoc 0aioB HE JaeT.
i cpe3)
OO6meH u 3ammra Brmonasitorcss 2 mabopaTopHbIe padOTHI, HA 3aIATy KaXIOW W3
(yHKIMH maboparop KOTOPBIX OTBOIUTCS 3 Oaia.
YIJICBOIIOB HEIX paboT 3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHUE C
00s13aTeNbHBIM COOIOICHIEM MTPABIII TEXHUKH 0€30MaCHOCTH.
bamnmer 3a 3amuTy omHOW JabOpaTopHONW pPabOThl CYMMHUPYIOTCS
clemyronuM odpa3om:
1 Gamr — 3a BBITOJIHEHHE J1aOOPATOPHON pPabOTHI C COOMIOACHHEM
MPaBHII TEXHUKU O€30MTaCHOCTH;
1 Gamr — 3a mpaBwIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHl B
paboueii TeTpau;
1 Gayut — 3a OTBET Ha KOHTPOJIBHBINA BOIIPOC K JIA0OpaTOpHOi padore.
Pemenue Ha pemenne cutyarnmonnoit 3amaqan oTBoguTcs 10 MUHYT.
CUTYyaImo Pemenne 3amaun cBoguTCSA K:
HHBIX - MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXKET
3a/a4q OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHIS,
- K M3JIOKEHUIO MaTepuala 10 ONpeneIeHHON TeMaTHKe.
Pemenne xax ol cUTyaliMOHHOM 3a7a91 OIICHUBAETCS B 3 Oaja.
3 Oayuta — CTYIEHT pemrny 3a1aqy 6e3 onmmOoK M HEJIOUETOB,
2 Oanna — CTYIeHT IOIYCTHII B PEIICHUH 3a/1a4l HeIOYETHI;
1 Gaymt — 3a7mada pemieHa ¢ OmuOKaMu;
0 GammoB —3amava pelreHa HeIPaBIIIBHO WK K €€ PEIICHUIO CTYACHT
HE TIPUCTYITUI
KonTpons 3a MUChMEHHYIO KOHTPOJIBHYIO paboTy HaduciseTcs 4 oaa.
Has HeoOxogumo nath KpaTkuii THUCBMEHHBIH OTBET Ha 4 BOIpoca II0
pabora teme. Ha otBeT otBOmUTCs 10 MUHYT.
OTBeT Ha KaXXIBI BOIIPOC OlleHWBaeTcs B 1 Ga.
1 GaymT — CTYZIEHT Ha BOTIPOC JaJ MPaBUILHEIN OTBET;
0,5 Gamra — CTyAeHT dal YaCTUYHO TPABUIBHBIN WIM HETIOTHBINA
OTBET;
0 0GayuIoB — CTY/IEHT JaJl HETIPaBHIILHEIN OTBET / OTKa3 OT OTBETA.
TecTupon Tect cocrout u3 16 BOmpocoB, Ha OTBETHI HA KOTOPHIE OTBOAUTCA 15
aHne(KoH MUHYT. 3a IpaBUJIbHBIA OTBET Ha BONpoc Hauucisiercs 0,5 Oanna.
TPOJIbHBI [IpaBunbHEI OTBET HA 1 Bompoc 0aisioB He JaeT.

i cpe3)
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5. OOwmeH u 3amuTa 6 Brmmonusitorest 2 nabopatopHble paOOTHl, Ha 3aIUTy KaXKAOH W3
¢dbyHKIIH naboparop KOTOPBIX OTBOAMTCSA 3 Oasa.
JUIHIO0B HBIX paboT 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
MPaBUJ TEXHUKHU 0€30MacCHOCTH;
1 Gann — 3a mpaBwibHOE OdopMIleHHE J1IabOpaTopHOW paboTHI B
paboueii TeTpany;
1 Gann — 3a OTBET HA KOHTPOJIBHBIN BOIIPOC K JIAOOpaTOpHOIA paboTe.
Pemenne 3 Ha pemenue cutyanmonHoit 3anaun orsogutcs 10 MUHYT.
CUTYyaluo Pemenne 3anaun cBoguTes K:
HHBIX - OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
3a1a4 OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,
- K M3JIOKEHUIO MaTepHasa 10 ONpeneIeHHON TEMaTHKe.
Pemmenne kaxmoil cuTyallnOHHOM 3a/1a4M OIICHUBAeTCs B 3 Oaluia.
3 Ganna — CTyACHT peln 3afaqy 0e3 omuOoK U HEJOUETOB,
2 GaJyta — CTYACHT JOIYCTHUJ B PELICHUH 3a/1a4d HEAOUETHI;
1 Gann — 3agava penieHa ¢ OIMuOKaMu;
0 OannoB —3ajava pelieHa HEMPAaBUILHO WM K €€ PELICHUIO CTYACHT
HE MPUCTYTIUIT
KonTpons 4 3a MUCEMEHHY0 KOHTPOIBHYIO pa0doTy HauuciseTcs 4 daa.
Has HeoOxomumo natb KpaTKuil MUCHMEHHBIA OTBET Ha 4 Bompoca IO
pabora teMe. Ha orBet orBOIMTCA 10 MUHYT.
OTBeT Ha KXl BOIIPOC OLleHHBaeTca B 1 Oa.
1 Gann — cTyaeHT Ha BOPOC Aajl MPaBHILHBIN OTBET;
0,5 Gama — CTymEHT Jal YacTUYHO IMPAaBUJIBHBIA WM HETOJHBIN
OTBET;
0 6annoB — CTyAEHT Jall HeTIPaBUIILHBIN OTBET / OTKA3 OT OTBETA.
TecTupon 8 Tect cocrout u3 16 BompocoB, Ha OTBETHI HA KOTOPBIE OTBOAMUTCA 15
aHue(KoH MUHYT. 3a IPaBUIIbHBIA OTBET Ha Borpoc Hauucsercs 0,5 Oarra.
TPOJIbHBI [IpaBuibHEI 0TBET Ha 1 Bompoc 0aioB HE JaeT.
i cpe3)
6. [IpeMuanbHble OaIbl 5 JlononHuTeNnpHBIE — NpeMHajbHble  Oajulbl  HAUUCISAIOTCS  3a
[IOCTOSHHYIO ~ aKTMBHOCTb BO BpeMs YCTHOIO OIpoca Ha
IPAaKTUYECKUX 3aHATUSX, Y4acTHE B HaydyHOH paboTe, Haiudue
TyOTUKAITAT.
7. Hroro 3a cemectp 100
4 cemecTp
*  TEeKyIIHUi KOHTPOIb — 46 OaioB
*  KOHTPOJIbHBIE CPe3bl — 3 cpe3a Mo § OAITOB KaX bl
* npemuanbHble 6amiel — 10 6amioB
*  OTBeT Ha ’k3aMmeHe: He Oonee 30 6amuioB
Pacnipenenenne 6amioB 1Mo 3a1aHUSIM:
Ne |HaszBanue tembl | Dopmbl Max. MeTonrka NpoBeAECHNS 3aHATUS U OLIEHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB

/ cpe3sl
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OOwmeH u
(hyHKIIH

a30TCOJCPIKALIU

3amura
naboparop
HBIX paboT

Brmmonusitorest 2 nabopatopHble paOOTHl, Ha 3aIUTy KaXKAOH W3
KOTOPBIX OTBOAMTCSA 4 Oasa.
3ammre nabopaTopHOW pabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C

X COCIUHCHHH.
OOMeH OeJIKOB U
aMHUHOKHCIIOT.
OO0Omen
HYKJICHHOBBIX

00s13aTeNbHBIM COOIONCHUEM MPAaBHJI TEXHUKU 0€30acHOCTH.

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

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU paboOTHI ¢ coOmoaeHUueM
MPaBUJ TEXHUKHU 0€30MacCHOCTH;

KHUCJIOT

1 Gann — 3a mpaBwibHOE OdopMIleHHE J1IabOpaTopHOW paboTHI B
paboueii TeTpany;

2 Gayta — 3a OTBET Ha KOHTPOJIBHBINA BOIIPOC K JIabopaTopHOU padoTe:
MPaBWIBHBIA OTBET — 2 Oaija, OTBET HEMOJIHBIN, ¢ HegoueToM — 1
0asu1, HeBepHBIii oTBET — () OaNIoB.

Pemenne
CUTYaIlo
HHBIX
3a71a4

Ha pemenne cutyarnmonnoit 3amaqaun oTBoguTcs 10 MUHYT.

Pemenue 3amaun cBoauTCs K:

- MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXET
OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHS,

- K M3JIOKEHUIO MaTepuaa 10 ONpeneIeHHON TeMaTHKe.

Pemenne xax ol cUTyaliMOHHOM 3a71a91 OIICHUBAETCS B 3 Oaja.

3 Oajyuta — CTYZIEHT pemrn 3a1aqy 6e3 onmmOoK M HEJIOUETOB,

2 Oanna — CTYIEHT IOIYCTHII B PEIICHUH 3a/1a4l HeIOYETHI;

1 Gaymr — 3a7mada penreHa ¢ omuoOKaMu;

0 GammoB —3amava pelnreHa HeIPaBIIIBHO WK K €€ PEIICHUIO CTYACHT
HE TIPUCTYITUI

KonTtponb
Has
pabora

3a TUChMEHHYI0 KOHTPOJIBHYIO pad0Ty HAIUCIISIETCS 5 0auIoB.
HeoOxogumo nmaTh KpaTKWid MECHMEHHBIM OTBET HA 5 BOIIPOCOB IIO
teme. Ha otBeT otBOmMTCs 10 MUHYT.

OTBeT Ha KaXXIBI BOIIPOC OlleHWBaeTcs B 1 Ga.

1 Gaymt — CTYZIeHT Ha BOIIPOC JaJ MPaBUILHEIN OTBET;

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

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

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

Tect cocrout u3 16 BOmpocoB, Ha OTBETHI HA KOTOPBIE OTBOAUTCA 15
MUHYT. 3a IpaBUJIBHBIA OTBET Ha BONpoc Hauucisiercs 0,5 Oamna.
[IpaBunbHEI 0TBET Ha 1 Bompoc 0asioB He JaeT.

OCHOBHBIE
MPUHITAITBI
perymsiun
oOMeHa
BEIIECTB B
OpraHu3Me

3amura
naboparop
HBIX paboT

Brmonusitorest 2 nabopatopHble paOOTHl, Ha 3alUTy KaXKAOH W3
KOTOPBIX OTBOAMTCSA 4 Oasa.

3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
00s13aTeNbHBIM COOIONCHUEM MPAaBHJI TEXHUKU 0€301acHOCTH.

Banner 3a 3ammTy oxmHOW J1abopaTOpHOW pPadOTBl CyMMHUPYIOTCS
CIIEAYIOIIUM 00pa3oM:

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

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

2 Gayta — 3a OTBET Ha KOHTPOJIBHBIN BOIIPOC K JIabopaTopHOU padoTe:
MPaBUIILHBIA OTBET — 2 0ayuia, OTBET HEMOJHEIM, ¢ HemodeToM — 1
0asu1, HeBepHBIid oTBET — () OaNIoB.
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Pemenne
CUTYallo
HHBIX
3a1a4

Ha pemennie cutyanmonnoit 3agauu otBogutcst 10 MUHYT.

Pemenwne 3agaun cBOAUTCS K:

- MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPHIX MOXKET
OBITH 33JJAHO HECKOJBKO IS CAMOCTOSTEILHOIO OCMBICIICHHS,

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

Pemmenne xaxmoil cuTyallnOHHOM 3a/1a4M OIICHUBAeTCs B 3 Oallia.

3 Gayyia — CTYJCHT pelni 3a/1aqy 0e3 OmMOO0K U HEIOUETOB,

2 Oamia — CTYIEHT OIYCTHII B PEIICHUH 3a/1a4d HEIOYETHI;

1 Gann — 3agada penieHa ¢ OInOKaMu;

0 6amroB —3a/aua pelreHa HEMPAaBIWIILHO WK K €€ PEIICHUIO CTYACHT
HE MPUCTYIIUI

Kontpons
Has
pabora

3a MUCEMEHHY0 KOHTPOJIBHYIO pa0boTy HauuciseTcs 4 daa.
HeoOxomumo marh KpaTkuii MUCHMEHHBIH OTBET Ha 4 BOmIpoca IO
teme. Ha otBer orBOIMTCA 10 MUHYT.

OTBeT Ha Ka)/IbIil BOMIPOC OlleHUBaeTcs B 1 Oam.

1 Gayt — CTyZIEeHT Ha BOTIPOC J1ajl MPaBUIBHEIN OTBET;

0,5 OGama — CTymEHT Jal YacTUYHO IPAaBUJIBHBIA WM HETOJHBIN
OTBET;

0 6ayyIoB — CTYACHT JaJl HENMPaBUILHBIN OTBET / OTKa3 OT OTBETA.

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

Tect coctouT U3 16 BOIpoOCOB, HA OTBETHI HAa KOTOPHIE OTBOTUTCS 15
MHHYT. 32 IPaBUILHBIN OTBET Ha Bompoc Hauucisercs 0,5 6ama.
[IpaBunpHEI OoTBET Ha 1 BoIpoc 0aJIOB HE JACT.

Bbrnoxumns
OpPTaHOB U
TKaHEN

3amuTa
maboparop
HEIX paboT

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

3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHUE C
00s13aTeNbHBIM COOIOICHIEM MTPABIII TEXHUKH 0€30MaCHOCTH.

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

1 Gamr — 3a BBITOJIHEHHE J1aOOPATOPHON pPabOTHI C COOMIOACHHEM
MPaBUJI TEXHUKU O€30MaCHOCTH;

1 Gamr — 3a mpaBwIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHl B
paboueii TeTpau;

2 6amna — 32 OTBET Ha KOHTPOJILHBIN BOIIPOC K 1abopaTopHOit padoTe:
MIPaBUILHBIN OTBET — 2 Oayia, OTBET HEIONHBINA, C HemodeToM — 1
Oayut, HeBepHBINA OTBET — () OaUIOB.

Pemenne
CUTYaLlo
HHBIX
3a1a4

Ha pemennie cutyanmonnoit 3agauu otBogutcst 10 MUHYT.

Pemenne 3amaun cBOAUTCS K:

- MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPBIX MOXKET
OBITH 33JJAHO HECKOJBKO JISI CAMOCTOSTEILHOIO OCMBICIICHHS,

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

Pemmenne kaxmoil cuTyallnOHHOM 3a/1a4M OIICHUBAeTCs B 3 Oalia.

3 Gayia — CTYJCHT pelni 3a/1ady 0e3 OmMO0K U HEIOUETOB,

2 Oamia — CTYIEHT OIYCTHII B PEIICHUH 3a/1a4d HEIOYETHI;

1 Gann — 3agava penieHa ¢ OIMuOKaMu;

0 6amroB —3aaua pelreHa HEMPAaBIWIILHO WK K €€ PEIICHUIO CTYACHT
HE MPUCTYIIUI

Kontpons
Has
pabora

3a MUCEMEHHY0 KOHTPOIBHYIO pa0doTy HauuciseTcs 4 daa.
HeoOxomumo marh KpaTkuii MUCHMEHHBIH OTBET Ha 4 BOmIpoca IO
teme. Ha orBer otBOIMTCA 10 MUHYT.

OTBeT Ha Ka)/IbIil BOMIPOC OlleHUBaeTcs B 1 Oam.

1 Gayt — CTyZIEeHT Ha BOTIPOC J1ajl MPaBUIBHEIN OTBET;

0,5 OGama — CTymEHT Jal YacTUYHO IPAaBUJIBHBIA WM HETOJHBIN
OTBECT;

0 6ayyIoB — CTYACHT JaJl HENMPaBUILHBIN OTBET / OTKa3 OT OTBETA.

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

TecT coctouT U3 16 BOpoOCOB, HA OTBETHI HAa KOTOPHIE OTBOTUTCS 15
MHHYT. 32 MPaBUILHBIN OTBET Ha Bompoc Hauucisercs 0,5 6ama.
[IpaBunsHEI O0TBET Ha 1 BoIpoc 0aJIOB HE JACT.




[IpemuansHbie OaIbl

10

JlononHUTENbHBIE TPEMUATbHBIEC 0aJITbl HAYUCIISIFOTCS:

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

— 32 y4acTHe C JOKJIaJI0oM B MeXIyHapoAHON HAyYyHO-IIPAKTHUYECKOU
KoH(pepeHH «JlepKaBUHCKHE 4YTeHHs» — 3 Oayia, eciu JOKIaj
3aHsUT IPU30BOE MECTO — 5 OaIJIOB;

3a HAJIM4Me HAayYHbIX MyOIuKauii — S5 0amnos.
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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

OMOXMMHYECKUX MEXaHU3MOB;

4 Oamra — OTBET HA BONPOC YACTHUYHBIA MM COIACPKUT OIIMOKH,
YAOBIIETBOPHUTENBHOE BIIaJJCHUE TEPMUHOJIOTHEH;

3 Gania — OTBET HETIOJIHBIN, YaCTh MaTepualla U3JI0KeHa HEBEPHO;

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

1 Gann — moMBITKa OTBETa Ha BOIIPOC;

0 6amnoB — OTKa3 OT OTBETA.

Pemenne cutyanuonHoM 3a1a4un:

10 GayoB - coCTaBieH MPAaBWIIBHBIA aNTOPUTM peIIeHHs 3afaqd, B
JIOTHYECKOM PACCYXIEHHH HET OLUIMOOK, €CTh OObSICHEHHE PELICHUS,
MOJYYeH BEpHBIN OTBET, 3ajadya pelieHa PaluOHAIBHBIM CIIOCOOO0M;
CTYACHT IEMOHCTPUPYET OTIAMYHOE 3HAHHE MaTepHaa;

9 0anyoB - OTBET Ha BOMPOCH 33/1a4d JaH MPaBUJIbHO; OOBICHEHHE
xoma e€ pemeHHus MoApoOHOe, MOceqoBaTeIbHOE, TPaMOTHOE, C
TEOPETUIECKIMH 000CHOBAHUSIMH;

8 0amyoB - OTBET Ha BONPOCH! 3aJa4yd JaH MPaBUIbHO, OOBSCHEHUE
xofa eé peleHust HeIOCTaTOYHO MOAPOOHOE;

7 ©annoB - OTBET Ha BONPOCHI 3aJayHl AaH MPaBUIBHO, OOBSCHEHUE
xoga e€ pemeHus MOApPOOHOE, HO HEJOCTATOYHO JIOTUYHOE, C
CIMHUYHBIMU OLIMOKaMH B JETAJISAX, HEKOTOPBIMH 3aTPyAHCHUSIMH B
TEOPETUIECCKOM 000CHOBAHHU;

6 OamioB - OTBETHl Ha BOMNPOCH 3aJaydl JaHbl IPAaBUIIBHO;
OOBSICHEHHE XOJ]a €€ PEIICHHUS HEAOCTaTOYHO TOJHOE, C OIIUOKaMHU,
c1a0bIM TEOPETUYECKUM 00OCHOBAHUEM;

5 0amioB - OTBETHl Ha BOMNPOCH 3aJaydl JaHbl IPAaBUJIBHO;
OOBsSICHEHHE XOlIa €€ pelleHH YacTHYHOoe, CO  CJadbIM
TEOPETUYECKHM 00O0CHOBAHHUEM;

4 GaJta - OTBETHI Ha BOTIPOCHI 334K JaHbl IPaBUIBHO; OOBSICHEHHE
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HroroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN
yeTelpexOauibHOr  mikane. IlepeBom 100-0ayuibHONM  PEWTHHTOBOW OIEHKHM IO JWCIHUIUIMHE B
TPATUITMOHHYO YETHIPEXOALTEHYIO OCYIIECTBISIETCS CISIYIONNM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3amura JadopaTopHbBIX padoT

Tema 2. BruoxuMust OMOIOTrHYECKUX aKTHBHBIX BCIICCTB: BUTAMUHOB, TOPMOHOB. buonoruyeckue
MeM6paHI>I. MexaHu3MEbl nepcaaiuu ropMOHaJIbHOTO CUT'HAJIa

1. Ilepeunciute NPUYMHBI THIIOBUTAMUHO30B.
2. HazoBure aktuBHbIe hopmbl BuTamuHoB B1, B2, B3, BS.

3. Oxapaktepusyiite Onoxummuueckne (YHKIMM BHUTAMHHOB, OIPENEICHHUE KOTOPHIX IPOBOIWIOCH B
nmabopaTopHO pabore.

Tema 7. OCHOBHBIC IPUHIIUIIBI PETYISIIUU OOMEHA BEIIECTB B OpraHU3Me
1. Kakue n3meHeHus: OMOXUMHUYECKOTO COCTaBa MOYH HAOIIOMAIOTCS MPU caxapHOM auabere?
2. [Ipu xakux 3a00s1€BaHUAX HAOTIOMACTCS TIIFOKO3YpHsi?
3. [Ipu kakux PU3NOIOTHIECKUX COCTOSHHUIIX HAOIMIOMACTCS TIIFOKO3YPHS?
4. YKaxuTe MPUIHHBI pa3BUTHS PPYKTO3ypHUH.
5. IIpu kakux 3a007€BaHUAX B MOUYE ITPUCYTCTBYET OEITOK?

KounTtpoJsbHnast padora

Tema 6. OOMeH U QyHKIIH a30TCOEpKAIUX coeqUHEeHNH. OOMeH OelKOB 1 aMUHOKUCIOT. OOMeH
HYKJIEMHOBBIX KUCJIOT

1. ITouemy yBenuuenne koHneHTpaun AT® u HAJIH2 npuBoauT K yMEHBIIEHUIO CKOPOCTH IIUKJIa
TPUKApOOHOBBIX KUCIOT?

2. Ilouemy y mromei, CTpagalOmMMUX TEeMOTIIOOMHONATHIMHU, MOXET Pa3BUTHCS THIIOIHEPTETUIECKOE
cocrosguue?

3. HenocpenctBenHo B peaknusax nukia Kpebca kucmopom He ydacTtByeT. OOBSICHHTE, MOYEMY ITHKII
KpeGca nHrubupyercst B OTCYTCTBUH KHUCIOPO/IA.

Pemenue CUTYallMOHHBIX 3a1a4

Tema 8. buoxumus opraHoB U TKaHEN
1. VY nanuenTta npu noJHOIEHHOM MUTAHUU Pa3BUiIach TUIIEPXpOMHasl (MeranobJacTHuecKas) aHeMusl.
HenaBHo oH mepeHec onepaiuio 1o pe3eKiuu xenyaka. Kakoa npuurHa anHeMuu?
OtBet: nepuut BHyTpeHHero pakropa Kacsa, KoTopblii BHIpadaTbIBaeTCs CIAU3UCTOM Keayaka. OH
HeoOXxonuM i ycBoeHuss BurtamuHa Bl2. Jlepunur Bl2 npuBogur K  pa3BUTHIO
MeraJjio0J1acTH4eCcKoil aHeMuH.
2. B kpoBu OombHOrO OOHapy)XeH BBICOKMH  ypoBeHb KpeatuHpochokuHazel (MB) n
acmapraramMuHOTpaHcdepasbl. KakoB mpenmnonoKuTeNbHbIN Tuaraos?
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OtBet: nHpapKT MHUOKapAa. Beicokasi aKTUBHOCTH JaHHBIX ()ePMEHTOB XapaKTepHa VI CepAedHoil
MBIIILBI.

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

OTtBeT: IVIMKOTe€HO3 IVTuna (00J1€3HB AHJepceHa). Hedpunur (¢epmenTa
ammi0-(1,4-1,6)-Tpancriioko3uaaspl.

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

Tunosbie Bonpocskl 3auera (OIIK-3, OIIK-5)
1. [Taromoruu TUMIUIHOTO OOMEHA: OKUPEHHUE, )KUPOBOE NepepokaeHne. HacmencTBeHHbIe maToIoruu
JUTIATHOTO OOMeHa (JIMCIUIIONPOTEUHEMHH, C(OPUHTOIMITHIO03HI U T.11.).
2. benkoBoe nutanue. VICTOYHUKH ¥ TIyTH MCTIOJIB30BaHUSI aMUHOKHCIIOT B OpraHu3Me. A30THCTHIN OasaHc.
PesepBubie Oenku. Pacnan TkaHeBBIX OCTTKOB.
3. OCHOBHBIE 3TaIlbl TIEPEBAPUBAHUS OCITKOB B KEIIYIOUHO-KUIIIEYHOM TpakTe. 3HAYCHHUE CEKPEIUH ITpoTeas
B BHjIe MpodepMEeHTOB. MexXaHU3M X aKTHUBAIUU.

Tunosble 3axanus s 3a4era (OIK-3, OIIK-5)
1. Ykaxkute onuH PepMEHT, UMEIOIINI H309H3UMBI:
a) JJAKTATJAeruAporeHasa;
0) TercuH;
B) JIMIA3a;
T') TPUIICHH;
1) XUMOTPUIICHH.
2. BennunHa KOHCTaHThl Muxasnuca-MeHTEeH OTpakaer:
a) cpoacTBo (epmeHTa K cydcTpary;
0) 3aBHCHUMOCTBH CKOPOCTH PEaKIIMH OT KOHIICHTpaluu (pepMeHTa;
B) 3aBUCUMOCTH CKOPOCTH PEAKIIUH OT TeMIIePaTyphl;
I') CpOACTBO (pepMEHTA K HHTHOHUTOPY;
1) 3 PeKTh KOPEepPMEHTOB U UHTUOUTOPOB.

3. Ilpu oOpaTuMOM HEKOHKYPEHTHOM MHTHOMPOBAHUU:

a) 6marogapsi 0Opa30BaHUIO CTAOMIBLHON KOBAJIGHTHOH CBS3H (DEPMEHT MoJBepraeTcs MOTHON
WHAKTUBALIUHY;

0) cyOcTpaTr M HHTHOMTOP CBA3BIBAIOTCS € PAa3HBIMHM LEHTPAMM;
B) HHTHOUTOP CBs3bIBaeTCsI ¢ ES-KOMIIEKCOM B BHJI€ TPOWMHOTO KOMILIECKCA,;
T') IPOMCXOIUT JeHATypauuss OelKoBOM yacTu GpepMeHTa

Tunossblie Bonpockl 3k3amena (OIIK-3, OIIK-5)
1. HI/IHOHpOTeI/IHBI " UX POJIb B TPAHCTIOPTC XOJICCTCPUHA: SHIOTICHHOTO U 3K30I'CHHOTIO. HpI/I‘-II/IHBI
BO3HUKHOBEHHUS aT€pPOCKIIEPO3a.
2. VcTounnku 00pa3oBaHusl M MEXaHU3MBbI 00€3BpPEKMBAHIE aMMHAaKa B OpraHU3Me.
3. Perynsuust oOMeHa yIieBoAOB, KUPOB M AMUHOKHUCIIOT MPU yYaCTUU UHCYJINHA, [TIIOKaroHa, aJjpeHalnHa
U KOpPTHU30Ja.
4. Ponb moYeK B peryJsiiiii BOJTHO-COJIEBOTO 0OMeHa opranusMa. Bazonpeccun. Cucrema peHuH -
aQHTUOTEH3MH - aJIbJI0CTEPOH. bruoxumuueckre MexaHu3Mbl BO3HUKHOBEHUS TTOYEYHON THIIEPTEH3UH.
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5. ®epMeHTHI KPOBU KaK OMOXMMHYECKUE MHIUKATOPBI IOBPEKICHNUS BHYTPEHHUX OPraHoB (MpH HH(apKTe
MHOKap/1a, 3a00JI€BaHUAX MBIIIILI, OIYXOJISX KOCTEH, TaHKPEaTUTe).

Tunosble 3aganua 1s 3x3amena (OIIK-3, OIIK-5)
1. B xpoBu 60515HOTO OOHAPYKEH BBICOKHUI ypoBeHb KpeatnHpochokunassl (MB) u
acmapraraMuHOTpaHcdepasbl. KakoB mpenmnonoKuTebHbIN Tuaraos?
Pemenne: Ungapkr muokapa.
2. V KEHIIUHBI, CTPAIAIOIICH KeITIHOKAMEHHON OOJIE3HBIO, MOSBUIUCH 00 B 00JIACTH MEYEHHU, OBICTPO
Pa3BUIIOCH KENTYIIHOE OKpalllMBaHUE CKIIEp, KOXH, Kaj 00eclBETUsICS, Moya MpUoOpesia BET KPEMKOro
yas. Kakoil ThI KenTyxu y >KeHIUHBI?
Pemenne: O0TypalimoHHas KeNTyXa.
3. B nmerckoe oTnmeneHue MOCTYNMHJI MalbuuK 12 JieT ¢ xano0aMu Ha axay, OOMJILHO MUTHE M YacTOe
Moueucnyckanue. [lo cmoBam marepu: peGEHOK OYEHb IMOJBMXKEH, MOcienHuEe 2-3 Mecsla ynoTpelnser
MHOTO JKHJKOCTH, YaCTO MOUYMTCS HOUBIO, TepsieT B Bece. Cozmeprkanue o01ero 6eiaka B ChIBOPOTKE KPOBU —
87 /1, TIOK03bI — 5,4 MMOJIB/JI. AHANM3 MOYH: TUype3 — 4 J1, MOoda Mpo3padHasi, COJIOMEHHOTO I1BeTa, O6e3
3amaxa, O€JoK, caxap M KETOHOBble Tena oTcyTcTBYIOT. Copepxanue MoueBUHBI cocTaBiser 0,7 %,
xsopunoB — 0,2 %, oOHapyskeHbl caenbl cyabdatoB u ocdaros. Ynenbusiit Bec Moun 1,005 r/mu. Jlaiite
3aKJIIOYEHHE 110 pe3ysbTaTaM aHaJIU30B.
Pemenue: Hecaxapusriii nuader, nedunut AT

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

3auer

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

OIIK-3 JIeMOHCTpUpYET TOHUMAHHWE XHUMHKO-OMOJOTHUYECKOH CYITHOCTH
MPOLIECCOB, MPOUCXOASIINX B )KHUBOM OpraHM3ME Ha MOJEKYISPHOM
YpOBHE, B TOM 4HCJI€ NpPU BBEICHUH B OPraHU3M OHOJOTHYECKHU
aKTUBHBIX OpraHUY€CKHUX COECIUHEHUN. [IpoBoauT
CaMOCTOSITENIbHBIM aHalW3 MEXaHU3MOB BO3JEHCTBUS JOMUHIA Ha
OpraHu3M, €ro HEraTUBHBIX YP(HEKTOB.

CaITCHON OIIK-5 JleMOHCTpUpYeT 3HAHHWE TMOKa3aTeliell ToMeocTasza, O0COOCHHOCTEH
(50 - 100 Gawros) OMOXUMUYECKOU PErynsiuuu (YHKIIMOHATBHBIX CHCTEM OpraHU3Ma.
[TpoBoauT aHAIN3 OMOXUMUYECKHX KUIKOCTEH OpraHu3Ma 4enoBeKa
Ha COACpXaHWEe MEeTa0OJUTOB W HHTEPIPETUPYET IMOTYYCHHBIE
pesynabratel.  JIeMOHCTpUpYET  MOHUMaHHE  OMOXUMHUYECKUX
MEXaHHU3MOB TIPOIECCOB, MPOTEKAIOIIUX B OpPraHW3ME YEJIOBEKa B
HOpPME ¥ TMpPHU TATOJOTHUU. AHATU3UPYET COCTOSHHE OpraHh3Ma
YeloBeKa B I[EJIOM; TPOTHO3UPYET BIHSHHE 3a00JeBaHUN Ha
OMOXUMHUYECKHE TPOLIECCHI.

OIIK-3 He nemoHcTpupyeT nmoHUMaHWE XUMHUKO-OMOJIOTHYECKON CYIIHOCTH
MPOLIECCOB, MPOUCXOASIINX B )KHUBOM OpraHU3ME Ha MOJEKYISPHOM
YpOBHE, B TOM 4HCJI€ NpPU BBEACHHUH B OPraHU3M OHOJOTUYECKHU
aKTUBHBIX OpraHUY€CKHUX COECIUHEHUN. [IpoBoauT
CaMOCTOSITENIbHBIN aHalu3 MEXaHU3MOB BO3JEHCTBUS JOMUHTA Ha
OpraHu3M, €ro HEraTUBHBIX 3P (HEKTOB.




«HE 3a4TCHOY»
(0 - 49 6anon)

OIIK-5

JleMOHCTpHUpYyeT He3HaHHE IoKa3aresell ToMeocTas3a, 0COOCHHOCTEH
OMOXMMHUYECKON PErylsuui (yHKIIMOHAIBHBIX CHCTEM OpraHu3Ma.
He mnpoBoauT aHanmu3 OMOXMMHUYECKHUX JKUAKOCTEH OpraHm3Ma
YeJloBeKa Ha colep)KaHHe MeTaOOTUTOB M HE HWHTEPIPETHPYET
IIOJIyYEHHBIE pe3yJIbTaThl. JleMoHCTpUpYyET HEIIOHUMAaHUe
OMOXMMHYECKUX  MEXaHM3MOB IIPOIIECCOB, MPOTEKAIOIUX B
OpraHu3Me 4ejgoBeKa B HOpMe M npu naroigoruud. He
MOKETAaHAJIU3UPOBATh COCTOSIHUE OpraHU3Ma 4YeJIOBEKa B LIEJIOM;
MPOTHO3MPOBATh  BIUSHUE 3a00NeBaHU Ha OMOXUMHUYECKHE
IIPOLIECCHI.

DK3aMeH

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTHXKCHHUSI pe3yJIbTaTa)

COTITHYHOY
(85 - 100 6ammoB)

OIIK-3

JleMoHCTpUpyeT TIIyOOKO€ TIOHUMAaHHWE XWUMHKO-OMOJOTHUYECKON
CYIIHOCTH TIPOIIECCOB, MPOMCXOISAIIMX B JKABOM OpraHU3Me Ha
MOJICKYJIIDHOM ypOBHE, B TOM YHWCJIC TP BBEICHHH B OPraHH3M
OMOJIOTUYECKH AKTHUBHBIX OPraHWYECKHX coeanHeHui. [IpoBoaut
CaMOCTOSITENIbHBI aHAJIN3 MEXAaHW3MOB BO3/ICHCTBHSI JIOTIMHTA Ha
OpraHu3M, €ro HEraTUBHBIX AP (HEKTOB.

OIIK-5

JIeMOHCTpUpPYET OTIMYHOE 3HAHHWE TIOKa3aTelell TroMeocTasa,
0coOeHHOCTEH  OMOXMMHYECKOH perymsinuud  (yHKIHMOHAIBHBIX
CHCTEM OpraHuszMa, OMOXMMHUYECKUX IMpPOSBICHUI 3a00JIeBaHHIA.
CaMOCTOSITENBHO TUTAHUPYET M MPOBOAUT aHAIN3 OMOXUMHYECKHX
KHUIKOCTEH OpraHu3Ma 4eJOoBeKa Ha COJep)KaHWe MeTaOOJIHMTOB M
UHTEPIIPETHPYET NOJyYeHHBIE  pe3yJbTarhl. JleMoHCTpHpyeT
nIyOOKOEe TOHMMAaHUE OWOXMMHYECKUX MEXaHHU3MOB Pa3BHTHUS
3a0oneBannii. CaMOCTOSTEIBHO aHATM3UPYET COCTOSIHUE OpraHu3Ma
YeJOBCKA, WCIONB3Ysl 3HAaHHWA O OHMOXMMHYECKHX MpOIeccax;
NPOTHO3UPYET BIHMSHUE 3a00JIeBaHUI Ha OMOXUMHUYECKUE MPOLIECCHI.
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«XOPOIIIOY
(70 - 84 6amnoB)

OIIK-3

JIeMOHCTpHUpYET JAO0CTAaTOYHOE MOHUMAHHE XUMHKO-OHMOJIOTMYECKOM
CYIIHOCTH TPOILIECCOB, MPOHMCXOIAIIMX B JKUBOM OpraHu3Me Ha
MOJICKYJIIDHOM YpOBHE, B TOM YHWCIJIC TPU BBEJCHHHM B OPraHU3M
OMOJIOTUYECKH aKTHBHBIX OpPraHMYECKHUX COoequHEHHui. JlocTarouHo
XOpOIIO aHATU3UPYEeT MEXaHW3Mbl BO3ACHCTBHUS JONMHIa Ha
OpraHu3M, ero HeraTuBHbIC (PPEKThI

OIIK-5

JleMOHCTpUpYeT AOCTaTOYHOE 3HAHHE I[IOKazaTesleld TOMeocTasa,
ocoOeHHOCTEH OMOXMMHYECKOW Pperyiasiuud  (PyHKIIMOHAIBHBIX
CUCTEM OpraHu3Ma, OHMOXMMHYECKUX TMpOsIBIECHUN 3a00sieBaHUM.
[IpoBonuT aHanM3 OMOXUMUYECKUX KUJIKOCTEH OpraHu3Ma 4eloBeKa
Ha cojAepXaHHe MeTa0OJUTOB U HMHTEPHPETHUPYET IOTyYCHHbIE
pe3yabTathl. JleMOHCTpUpyeT Xopoliee MOHUMaHue OMOXUMUYECKUX
MEXaHU3MOB  Pa3BUTHS 3a00JICBaHW. AHAIM3UPYET COCTOSHHE
OpraHM3Ma uYeJOBeKa, WCIONb3ysl 3HAaHUS O OMOXUMHUYECKUX
nporueccax; MIPOTHO3UPYET BIIMSTHUE 3a0oneBaHui Ha
OMOXMMUYECKHE TPOIIECCHI.

OIIK-3

JleMoHCTpUpyeT ©0a30BbId  YpOBEHb 3HAHHA OHOXUMHYECKHX
MPOIIECCOB, MPOTEKAOIIUX B KUBOM OpraHHW3ME, B TOM YHCIE MPH
BBCJICHUM OHMOJIOTMYECKH AaKTHBHBIX OpPTaHMYECKUX COCIWHCHHIA;
3aTPyAHSETCS CAMOCTOSITEIIHHO OICHUBATh MEXaHU3MbI BO3ICHCTBUS
JOTIMHTa Ha OPTaHU3M M €T0 HeraTUBHBIC (P EKThI




(Y IOBETBOPHTEIEHOY OIIK-5 HCMOHCTpI/Ip}:eT 0a30BBbIi YPOBEHb SHaHUA nokasaresieil roMmeocTasa,

(50 - 69 Gamos) 0coOeHHOCTEH  OMOXMMHYECKOH perymsiuuyd  (yHKIHMOHAIBHBIX
CHCTEM OpraHu3zMa, OMOXMMHUYECKUX MpPOSBICHUI 3a00JIeBaHHIA.
HcnpiThiBaeT  3aTpyJHEHUS TpU  aHAM3e  OMOXMMHYECKUX
KHUIKOCTEH OpraHuW3Ma 4YeJOBeKa Ha COJep)KaHWe MeTaOOJIHMTOB M
UHTEPIIPETAIlM  TOJYYCHHBIX  pe3ylbTaTtoB.  JleMOHCTpUpYeT
MOBEPXHOCTHBIC TPEICTABICHHS O OHOXUMHYECKHX MEXaHU3Max
pa3BUTHs 3a00JI€BaHUH.

OIlK-3 JleMOHCTpUpYeT HEMOHUMAaHUE XUMHUKO-OMOJIOTHYECKON CYITHOCTH
MPOIIECCOB, MPOUCXOSIINX B KUBOM OPraHU3ME HAa MOJICKYJISIPHOM
YpOBHE, B TOM YHUCIIC TPU BBEICHHUM B OPraHU3M OHMOJIOTHYCCKH
AKTHBHBIX OPraHMYECKUX COCAMHEHHIA; HE OICHMBACT MEXaHH3MbI
BO3JICHCTBHSI JIOTIMHTA HA OPTaHW3M, HE aHAIM3MPYET HETaTHBHBIC
3¢ deKTh JomrHTa

«CHEYAOBJICTBOPUTCIIHHO»

OIIK-5 5 5
(MeHee 50 GaoB) JleMOHCTpHUpYyeT He3HAHHE TMOKa3aresield ToMeocTas3a, 0COOCHHOCTEH

OMOXUMUYECKOW perynasiuuu (YyHKIMOHAJIBHBIX CHCTEM OpraHu3Ma,
OMOXMMHUYECKUX TpOsBIeHUN 3aboneBanuii. He mpoBoguT aHamm3
OMOXMMUYECKUX XKHUAKOCTEH opraHu3Ma 4YejoBeKa Ha COJep>KaHue
METabOJIUTOB W HE UHTEPIPETHPYET MOJyYEHHBIE pPE3ybTaThl.
JleMOHCTpUpPYET HEMOHMMaHHE OHOXMMHYECKHX MEXaHU3MOB
pa3BuTHs 3a00JICBaHUIA.

5. MeTonnueckue ykazaHusi AJisi 00y4aOIIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3AIUN CaMOCTOSTEIBbHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepx)aHueM paboueii mporpammbl nuctuiumHbl (PIT[]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUIUINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSTENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue JUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOorpaMMHOE o0ecriedeHue, MpodecCuoHaIbHbIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0bemM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl UM TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAs U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U WH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOPeTUYECKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JAONOJHHUTh €ro ¢ Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIEC CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSTEIILHOW pabOTHI, 10 TeME MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TIPH MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU U y4eOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.
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KoHCHeKT JIeKnu JOKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIOJIHEH B paMKax pacliedyaTKH BbIIa4uH
Npe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU 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 HU3AAHUS HCIOJNb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIro IlJIaHA (COB,Z[aBaTI: MNEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMy 1O OATOTOBKE K OTACIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LETbi0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TMPUMEHATHCS B pasaudHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTAaBICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIOIB30BAHUS HATNISAIHBIX MOCOOMNA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepUaa;

- PallMOHAJILHOCTb HUCIIOJIB30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueid HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKME€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCHUTKH
Ha PECypChl. COOTBETCTBHUE CONEP)KAHHS M JIUTEPATYphl), MPAKTHUECKasT HANPaBIECHHOCTh, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: O00bheM (ONMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH O(GOPMIICHHS, ACTETHKA, HCIIOIIb30BaHHE
BO3MO)XHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaTOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaMEeHTa, SMOIMOHAJIBHOCTh, YMCHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:
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- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. TnyxoB A.M., CeBepun E.C. buoxumus c ynpaxHeHUsIMH M 3aadaMu @ y4eOHUK. - Mocksa:
I'SOTAP-Menua, 2019. - 384 c. - Teker : anexrponnslii // ObC «KoHCynbTaHT CTyAeHTa By3a U MEIBY3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970450086.html

2. Cesepun E.C. buoxumus : yueoHuk. - MockBa: [DOTAP-Menua, 2019. - 768 c. - TekcT : 3MeKTPOHHBIN
/l 9bC «KoHcynbTanT CTy/ICHTa By3a u Me/BY3a [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970448816.html

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. I'ybapeBa A.E. buonornyeckas xumus. CUTyallMOHHbBIE 33a4ll U TECTHI : ydeOHOe mocobue. - MockBa:
I'S0TAP-Menua, 2016. - 528 c. - Tekcr : anekrponnbiit // 3BC «KoHCynbTaHT cTyneHTa By3a U MeEBYy3a
[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 VlHble UICTOYHUKMU:

1. ITIpaBoBoii caiit Korcynsrantllmtoc - http://www.consultant.ru

2. Poccuiickoe oOpa3zoBaHue 7151 MHOCTPAaHHBIX IpaxkaaH - http://www.russia.edu.ru/

3. Pycckuit menumHCKHIA cepBep - http:// www.rusmedserv.com

4. CrnioBapu W 2HIMKJIONIEANY OHIAMH - http://dic.academic.ru/

5. DnekTpoHHbI cipaBodHUK «HDOpMIO» - www.informio.ru

6. XuMudeckasi SJHIUKIIONEeIUs Ha caiite « XuMHK.py» - http://www.xumuk.ru/encyklopedia/

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

I[JIH MMPOBCACHUA 3aHATUN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe AyauToOpruun Jid TIPOBCACHUA 3aHATUN JICKIUOHHOI'O WM CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIEr0 KOHTPOJIA M IIPOMEXKYTOYHOM arrecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHus: 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHnEeM JloCcTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPey YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIHOHHOTO 000PY/I0BaHuS,
o0ecreYnBarole TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTHBHAS JOCKA).
JlaGopaTopHBbIii MPAKTUKYM 10 OMOXUMHUHM 00eCIeYeH XMMUYECKUMH PEaKTUBaMH, JIAOOPATOPHOI MmoCyaon
U yduyeOHbIM  O0OpyJOBaHHEM B  COOTBETCTBUM C  NPOrpaMMOil  JTaOOpaTOpHBIX  3aHATHUIL:
¢doroanekrpokonopumerp All-101, cnexrpodoromerp CD-2000, Oumoxumuyeckuii anamuzarop buAH,
0a30BbIii HaOOp g TOHKOCHOMHOW xpomartorpapuu (Y®-xkabuner, cymminpHb mKag LICY,
cnpeii-kamepa, mactussl st TCX), nencutometp «JlenCkan», mukpockon crepeockonnueckuit MBC-10,
nentpudyra nmaboparopuas CM-6, repmocrar BWT — U, pH-metp PH 211, Becst Texunueckue BIIT.



JIuueH3MoHHOE U CBOOOJHO pacrpoCcTpaHseMoe IPOorpaMMHOE 00eCIIeueHHe:
7-Zip 9.20
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

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

Microsoft Office [Ipodeccuonanbusiii moc 2007
Onepanuonnas cucrema Microsoft Windows 10

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

2. Hayunas osnextponnas OuOmmoreka Poccuiickoii  akagemuu  ectrectBo3Hanusi. — URL:
https://www.monographies.ru

3. [Ipe3unenrtckas 6ubnuoreka nmenu b.H. Enpriuna. — URL: https://www.prlib.ru
4. Poccwmiickast rocyqapcTBeHHas: Onbmuoreka: opuimanbaeii cait. — URL: https://www.rsl.ru
5. Poccwuiickast HaroHanbHas OubanoTeka: opunuanbHbii cadT. — URL: http://nlr.ru

6. TamOoBcKas obnacTHas yHUBepcaibHas HayyHas Oubnmnoreka um. A.C. Ilymkuna: opuimanbHelii cat. —
URL: http://www.tambovlib.ru

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

8. OBbC «KoHCYnbTaHT cTyAeHTa»: KoJleKuuu: MenunuHa. 3npaBooxpaHeHue. ['ymaHuTapHbple HayKd . —
URL: https://www.studentlibrary.ru

9. Dnekrponnas 6uonmuoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

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

11. FOpaiit: o6pa3zoBarenbHas iatGopma, aneKTpoHHo-0nbmmoreunas cucrtema. — URL: https://urait.ru
12. [ludposoit oopazoBarenbubiii pecypc IPR SMART. — URL: http://www.iprbookshop.ru

JJIeKTpPOHHASA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiicTBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJIOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM Cpelle YHUBEPCUTETA.
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