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

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

1.2 Tumel 3aga4 npogecCHOHANBHOU NEeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecsi B pamMKax
OCBOCHUS JUCLUIIIIUHBI:

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




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

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

Ounas
(cemectp)
1 (2314|617

1 |Brnonorus + | +

2 |[MemumuHCKas +
AHTPOTIONOTUS

3 |HopmansHas + | +
(dhuznonorus

4{O01mmas anaToMust + | +
yejoBeKa

5| Tonorpadudeckas + | +
aHATOMUS U
orepaTHBHAS
XUPYPrust

6 |YacrHast anatomMust +
yeJloBeKa

2. Mecto nucuuiuiaabl B cTpykrype OIl cnenuaaurera:

HucrunnHa «buoXuMus OTHOCHUTCS K o0s3aTenbHOM vacth ydeOHoro tuiana OIl mo HampaBieHHio
noarorosku 31.05.01 - JIeueOHOE melto.

Jucuunnuna «buoxumus» uzydaercs B 3, 4 cemecTpax.

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

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

OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 216
KonTaktHas pabora 92
Jlexnuu (Jlekiun) 26
Jlaboparopnsie (JIab. pab.) 66
CamocrosrenbHas padota (CP) 88
DK3aMeH 36
3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlex |JIa6 | CP
ouu | .
pao.
O]l0|O

3 cemecTp




Crpoenue u 3amura
CBOHCTBA OEIKOB. naboparopHoi
DepMEHTBHI. pabots1; Perenne
Crpoenue, 6 | 8 CUTYal[MOHHBIX
CBOMCTBA, 3anad; KontponbHas
perymsus pabora;
AKTUBHOCTHU TectupoBanue
buoxumus 3amura
OUMOOTHYECKUX naboparopHoOi
AKTHBHBIX BEIECTB! pabotsr1; Perenne
BUTaMHHOB, CUTYallMOHHBIX
TOPMOHOB. 3ana4d; KoHtponbHas
buonoruueckue 6 | 8 pabora;
MeMOpaHbI. TectupoBanue
MexaHu3Mbl
nepeaadn
TOPMOHAJIBHOTO
CUrHasa
buonornueckoe 3amura
okucienue. Oomui nabopaTopHOi
MyTh KaTaboJu3Ma. pabotsr; Permenue
6 |10 CUTYallMOHHBIX
3ana4d; KontponpHas
pabora;
TectupoBanne
OO6meH U QyHKITUN 3ammra
YIJICBOJIOB nabopaTopHOi
pabotsr; Permenue
6 |10 CUTYallMOHHBIX
3aga4; KontponbHas
pabora;
TecTtupoBaHue
4 cemecTp
OOMeH u GpyHKIHIH 3amura
JUTU0B nabopaTopHO
pabots1; Perenne
10 | 13 CUTYaL[MOHHBIX
3anad; KontponbHas
pabora;
TectupoBanue
OOMeH u GpyHKIHIH 3amura
a30TCOJePIKALIIX naboparopHoi
COECIUHEHU. pabots1; Pemenune
OOmeH OenkoB U 10 | 13 CUTYallMOHHBIX
AMHHOKHCIIOT. 3ana4; KonrponbHas
Oomen pabora;
HYKJIEMHOBBIX TectupoBanue
KHUCJIOT




7 OCHOBHEBIE Jammra

TIPUHIIAIIBI nabopaTopHO
perynsiuu ooMeHa pabotsr; Pemenue
BEILECTB B 2 |12 | 13 CUTYaLIMOHHBIX
OpraHusme. 3ana4; KonrponbHas
pabora;
TectupoBanue
8 buoxumus opranos 3amura
Y TKaHEH. nabopaTopHOi

pabotsr; Pemenue
4 110 | 13 CUTYaLlMOHHBIX
3ana4d; KoHtponbHas
pabora;
TectupoBanue

Tema 1. Ctpoenne u cBoiicTtBa 0e1koB. @epmenThl. CTpoeHne, CBOMCTBA, PeryJsiiusi AKTHBHOCTH
(OIIK-5)
Jlexknus.
[Ipeamer u 3amaun OMOXMMHUU. MHOTOMOJEKYNISIPHBIE CHCTEMBI (METa0OIMYecKue Ienu, MeMOpaHHBIE
MPOIIECCHI, CUCTEMBbl CHHTE3a OHMONOIMMEPOB, MOJIEKYJSPHBIE PETYIATOPHBIE CHCTEMbI) KaK OCHOBHBIC
00BEKThl OMOXMMHUYECKOTO HCCIIeAOBaHMUI. MecTo OMOXUMHM Cpeay APYTHMX OMONOTHYECKHUX JWCIUILINH,
OCHOBHBIC paslieNbl W HampaBlIeHUS B OHOXMMHUHM: OHMOOpraHMYEecKass XUMHs, IHHAMUYecKas U
(byHKIMOHATbHAS OMOXUMHUSI, MEIUIIMHCKAsE OMOXUMHUSL, MOJICKYJISIpHAsE OMOJIOTHSI.
Mertonsl HccnenoBaHus OOMEHa BellecTB. BoiaeneHue meTaOoaUTOB M (DEPMEHTOB, ONpEACICHHE
MOCIIEIOBATEIILHOCTH PEBPAILEHHH CyOCTPaToB.
Crpoenne OenkoB. AMHHOKHCIIOTBI, BXOJSIIME B COCTaB OEJIKOB, UX CTpOeHHe W cBoWcTBa. IlemruaHas
cBsa3b. [lepBuuHas cTpykTypa O€nKoB. 3aBUCHMOCTh OHOJOTMYECKHMX CBOWCTB OEJIKOB OT MEPBUYHOMN
CTPYKTyphl. BTOpHuHast CTpyKTypHas OpraHu3alysi, THIIbI BTOPHUYHOW CTPYKTyphl. Ponb BOJOPOAHBIX
cBs3eil B ee crabwnmsammu. JlomeHHas cTpykrypa. TpetnuHas cTpykTrypa. Pomp  cmabGoro
BHYTPUMOJIEKYJISIPHOTO B3aUMOZCHCTBUS B CTAOMIM3AIMHM MPOCTPAHCTBEHHOM CTPYKTYPbl U U3MEHEHUSX
koH(popmanuu. [IpencraBnenue o maneponax. YerBepruuHas cTpykTypa 6ei1koB. OcCOOEHHOCTH CTPOSHUS U
(YHKIMOHUPOBaHMS OJMIOMEPHBIX OENKOB Ha MpUMEpe TreMcolepXKaliuxX OelIKoB - reMonioonHa u
MHUOTIIOOHHA.
3aBHCUMOCTb OMOJIOTMYECKON aKTUBHOCTH OEJIKOB OT MX MPOCTPAHCTBEHHOM CTPYKTYpBl. AKTHUBHBIH IIEHTP
O€JKOB U ero crenupuueckoe B3auMOACHCTBUE C JIUTAHAOM KaK OCHOBAa OMOJIOTMYECKHX (DYyHKIMI Bcex
O€JIKOB.
DuU3NKO-XMMHUYECKUE CBOMCTBAa OenkoB. MouekymsipHas Macca, pasMepbl W ¢GopMa MaKpOMOJEKYII,
pacTBOPUMOCTb, MOHM3alMs, ruapartauusd. IloHsaTHe 00 H307IeKTpUUYECKOM TOouke. MeTonabl BbIICIECHUS
WH/IMBUYaIbHBIX O€JIKOB: M30MpPATENbHOE OCAXKAECHUE COMSIMH M OPraHUYECKMMHU PaCTBOPHUTEISIMH,
resb-pribTparus, 3nekTpodope3, HoHooOMeHHast xpoMartorpadus, abuHHas xpoMaTtorpadus, Ha OCHOBE
crienn(pUIHOCTH CBA3BIBAHUSA JIMTaHJIa, CIEU(PUUHOCTH KaTaausa.
JlaOunbHOCTh MPOCTPAHCTBEHHOM CTPYKTYypbl OenkoB M MX JAeHaTypauus. Dakropsl, BbI3bIBAIOIINE
neHarypamuto. Jlenaryparus odpatumasi 1 HeoOpaTumasi.
I'moGynsapubie u ubOpumispHbie Oenku, TpocThie W clokHbEe. Krnaccubukamumss OeakoB MO  MX
OnonornyeckuM (PyHKIUSAM: (EPMEHTHI, OCITKH-PEIENTOPbI, TPAHCIOPTHBIE OCNKH, aHTHUTENa, OEIKOBBIC
TOPMOHBI, COKpAaTUTENIbHbIE O€NKH, CTPYKTypHble O€lKH, HMMYHOIIOOYIMHBI W T.J. Mertoasl
KOJIMYECTBEHHOTO N3MEPEHUS OEJIKOB.

Ucrtopust otkpbiTust U u3yueHus ¢pepmeHToB. CTpoeHue u cBoiictBa depmenToB. Kodaktopsl dhepmeHTOB,
WOHBI MeTauioB U KodepmeHThl. KodepMeHTHBIE (QYHKIIMM BHTAMUHOB (Ha MpUMEpE TpaHCAMHUHA3 M
neruaporenas, BuraMuHoB B6, PP, B2). [Tonsitue 06 sHeprun aktuBanuu.OcoOeHHOCTH (hepMEHTATUBHOTO
Karanu3a: 3Tanbl, MexanusM. CTpoeHrne epMEeHTOB; aKTUBHBIN U aJuIoCTepudecKuil ieHTphl. OOpa3oBaHue
(bepMeHT-CyOCTpaTHOTO KOMIUIEKCa, €ro XapakTepucTuka. I[loHsATHE «KOMILIEMEHTapHOCThHY. Teopus
Oumepa. Teopust ”HAYIIMPOBAaHHOTO cOOTBETCTBUA Kommana.



Knaccudukamuss u Homenkiarypa ¢epmentoB. M3zodepmentsl. CrnenupudHoCTh OeHCTBUS (HEPMEHTOB.
3aBHCUMOCTb CKOPOCTH ()epMEHTATUBHBIX peakiuii oT Temneparypbl, pH, koHuentpauuii ¢gepmenrta u
cyocrpara. EquHuUIBI n3MEpeHUs aKTUBHOCTH U KOJIMYECTBA ()ePMEHTOB.

Nurn6utopsl GpepMeHTOB, 00paTUMbIE M HEOOpaTUMble, KOHKYpEHTHBIE. JIeKapCTBEHHBIC TMpenaparbl Kak
UHTHOUTOPHI (pepMeHTOB. Perynsanus neicTBus GepMEeHTOB: alNIOCTEPUUYECKUE HHIMOUTOPBI U aKTUBATOPBI;
KaTaJIUTUYECKUH M PErylsTOPHBIM LIEHTPBI; YETBEPTUYHAs CTPYKTypa asIoCTepudecKux (EepMEHTOB U
KOOIEPATUBHbIE M3MEHEHUs KOH(OPMaUUIPOTOMEPOB (epMeHTa. Perymsius akTUBHOCTH (PepMEHTOB
nytem dochopunupoBanus u aedochopuaIupoBaHHs.

Paznuuus depmenTtHOoro cocraBa opranoB u TkaHed. Opranocnenuduuneie ¢epMeHTh. 3MeHeHus
aKTUBHOCTH (PEPMEHTOB B TMpolecce OHTOreHe3a. V3MeHeHHs aKTHUBHOCTU (DEpMEHTOB MHpH OOJIE3HSX.
Hacnencteennsie sH3umonaruu. OmnpezneneHue (EpMEHTOB B IUIa3Me€ KPOBH C LENbI0 JUArHOCTUKU
0oJIe3He; 151 JIeueHus 0oyie3HeH, Mpu Ta00paTOPHON TUAarHOCTHUKE.

JlaGopaTopHbie padoThbI.
JlabopaTopHas padoTa «AHAJM3 CMeCH AMUHOKHCJIOT.
Coneprxanue 1abopaTopHO paObOTHI:
WHCTpyKTaX 10 TEXHUKE O30MaCHOCTH.
BrinonHeHne kauecTBEHHOTO aHAIN3a aMUHOKHCIIOTHONH CMECH METOIOM TOHKOCTIOMHOM XpoMaTorpaduu.
Odopmnenne 1abopaTopHOi pabOTHI.
3ammra 1a00paTOpHOI pabOTHI.
KoHTposnpHBIE BONIPOCHI
1. Kakue Bunbpl xpomarorpaduu BaMm U3BECTHBI?
2. Kakoe npuMeHeHre HaX0IUT METO XpoMaTorpapuu B MeIuiuHe?

3. CpaBHUTE PacTBOPUMOCTh Tpex neHTtanentuaoB npu pH=7. Pacnonoxure ux B MOpsiAKe BO3paCTAHUS
TUIPO(PUIBLHBIX CBOMCTB:

1) ne#t — pen — nie — M — Ba;

2) ity — acm — cep — heH — uie.

3) apr — i3 — Tpe — rUc — IHC.

4. Ha yem oCHOBaHO pa3iejieHre OSIKOB METOIOM AIeKTpodopesa?

5. Yto moHMMAIOT TOJ ACHATypaIrieil u peHarypanuei 6enkoB? Kakne areHThI BRI3BIBAIOT JICHATYPAITAIO?
6. Haiite onpenenenue UDT u UUT ans aMUHOKHUCIIOT U OEITKOB.

7. I1pu xakom 3HaueHnu pH pacTBOpuMOCTh Oeka B Boje MuHUManbHa? [louemy?

8. Kak B MEAMIIMHCKOM MPaKTUKE UCTIONB3YIOTCS SBJICHUS JICHATYPAIMH U BHICAIUBAHUS OCITKOB?

9. Kakoe mpuMeHEeHHE B MEAMIIMHCKOM TPAKTHKE HAXOMUT OCAXJACHUE OCJIKOB HEOPTaHWYECKHUMHU U
OpraHUYECKUMH KHUCIOTaMH?

JlaGopaTopHasi padora «@epMeHTBI».
OmnpIT 1. OTKpBITHE IEPOKCHIA3BI B KapTodere.

Oo6napyxenue (epMeHTa TEPOKCHUIa3bl B TKaHM KapToess Mo pa3jokeHUIO0 TEPOKCHIAa BOAOpOAa H
OKHCJICHHIO TTUPOTAJIIONA.

OnbIT 2. 'maponus Kkpaxmasia o-aMHJIa30M CIIOHBI.

HccnenoBanus BiusHus pH, TeMnepaTypbl, akTHBATOPOB, MHTUOUTOPOB HA AKTUBHOCTH aMUJIA3bI CIIIOHBI.
Odopmiienne mabopaTopHOil pabOTHI.

3amura 1a00paTopHON PabOTHI.

KoHTponbHbIE BOTPOCHI

1. KakoBo crpoenue pepmentoB? UTo npencraniseT coO0i aKTUBHBIN LIEHTP GepmenTa’?

2. SIBnAIOTCS T CHHOHUMAaMU TEPMUHBI «KOQEPMEHT» U «IIPOCTETHUECKas rpynna»?

3. KakoBbl 0COOCHHOCTH JeicTBUS (EPMEHTOB IO CpPAaBHEHHIO C JCHCTBUEM HEOPraHUYECKHX
KaTajin3aropoB?

4. Kakoe BIusiHUE OKa3bIBaeT W3MeHeHue pH cpenbl Ha akTUBHOCTH PEPMEHTOB U TToYemMy?
5. OObsICHUTE MEXaHU3M MHAKTUBALMK ()EPMEHTOB IPHU BBICOKHX TEMIIEPATypax.
6. B ueMm nposBnsiercs cnenupuIHOCTh (epMEHTOB caxapa3bl U amuia3bl? Kak ee MOXHO j10Ka3aTh?



7. Kakoii mpuHIMI JIEKUT B OCHOBE KAYECTBEHHOTO orpeneicHus pepmMeHTOB?
8. Kak sxcniepuMeHTaIbHO JJ0Ka3aTh, YTO BEIIECTBO SIBJISIETCS AKTUBATOPOM WJIM UHTHOUTOPOM (pepmeHTa?

9. Maiite onpezneneHue oOpaTUMOMy M HEOOPaTMMOMY MHTMOMpPOBAaHHIO (PEPMEHTOB; cHelH(PUUECKOMY U
Hecnenu(uIecKoMy HHIMOMPOBaHHIO.

10. B yem cocTOUT OTIIMYHE KOHKYPEHTHOTO ¥ HEKOHKYPEHTHOTO HHTUOUPOBaHUS?
11. B yem omimure HEKOHKYPEHTHOTO U OECKOHKYPEHTHOTO MHTHOUpOBaHUs?
12. IlpuBeauTe mpUMepbl UCIIOIB30BAHUS HHTUOUPOBaHHS (DEPMEHTOB B MEIUIIMHE.

JlaGopaTtopHoe 3ansiTHE.

1. Pemenue cutyanmmoHHbIX 3amad mo Teme «CtpoeHue U cBoiicTBa OenkoB. depmenThl. CTpoeHue,
CBOMCTBA, PETYISLMS AKTUBHOCTHY.

2. IlucemenHast KoHTpoJibHas paborta mo teme «CtpoeHue u cBoiicTBa OenkoB. DepmeHThl. CTpOCHHE,
CBOMCTBA, PETYISLMS AKTUBHOCTHY.

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. Hanumure gopmyay nenruaa: Baa — Iluc — Apr — JIn3 — Acn.
a) [TogGepuTe CBOMCTBO panuKaia sl KaXa0W U3 aMUHOKHUCIIOT TN THIA!
1. 'mapodunbHbIi ¢ aHHOHHOMH rpynmoif; 2. ['uapouIbHEII ¢ KATHOHHOI TrPyMIOoi
3. l'unpodunbHbI He3apsHKeHHBIN; 4. ['HaApodhoOHBIH

6) Kakue aMHMHOKHCIOTHI TIENTHAA COOTBETCTBYIOT CIIEAYIOIIMM XapakTepucTukam: C-KoHIeBas
aMUHOKHCIIOTA, N-KOHIIEBask aMUHOKHCIIOTA?

B) Kakoii cymmapHbIii 3apsia uMeeT AaHHbIN nentun? B kakoii cpene nexut UOT nanHoro nentuna?

2. Pa3Hble ypOBHM CTPYKTYPHOI OPpraHu3anum 0eJKOB CTA0MJIN3UPOBAHbI ONPeleJIEHHBIMU THIIAMU
cBsseil. [logdepure K KaKI0My NPOHYMEPOBAHHOMY THILY CBSI3M OYKBEHHbIH OTBET:

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

(=]

. CEAE Me®IV 0- AMEEG- H 0-EapOoKCcH- b - BropHusas cIpyETVpA.
WITIHp OBEAMH 3 MIHOEHCIOT.

. CEASE Me® IV paJHEATAMH ITHCTEHNHA. B - Tpetrumas cTpyETYpa.
.Bogopoamseie cEASH MeHIY MeTTHIHEILE Iy I OEBEKA M.

.Bogopogmsele cEASH MeEIY PAIHEATAM AMIHORHCTIOT.

.I'mapodobnee EsamioIeACTENA PAIHELTOE AMHHORHGTIOT.

a3

o Lh e L

3. OnpenenuTe NocC/1e10BATEJILHOCTH AMMHOKHCJIOT B TeTpanenTuae, MCNoab3ys ceaylolue
JaHHbIE:

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

0) Ilocne ruaponmu3a OPOMHCTBHIM ITHAHOM, KOTOPBIH PpACHICIUISIET CBSI3U C y4acTHEM KapOOKCHIHbHOU
TpyIIbl METHOHUHA, 00pa3yeTcs TPUTENTHI, coaepkantuii Tup, Met, Acrr.

4. CMecb aMHHOKHCJIOT, Co/lep:Kamiasi INIMIMH, JIeiIMH, ACAPATHHOBYI0 KHMCJIOTY, JIU3HH, THCTHINH
U (peHUJIAJIaHUH, ObLJIa MOJABEPrHyTa (PPAKIIMOHMPOBAHUIO METOOM JJIeKTpo(ope3a HaA Oymare npu
pH=6,2. Kakue u3 yka3aHHbIX AMHUHOKHUCJIOT OyIYyT NMepeMelaTbCsl K KaToAy, K aHOAY WJIN OCTAHYTCS
Ha JIMHUU cTapTa?

5. locae nmoxapa odHapy:keH Tpyn. Kakum mpocTbiM croco6oM, MpoBeasi aHAJIHU3 KPOBH, MOKHO
onpeenTh, NOrud U YeJioBeK BO BpeMs M0Kapa UJIH OH yMep /10 noxkapa?

6. CpaBHUTE KOHKYPEHTHOE U HEKOHKYPEHTHOE BU/Abl HHTHOUPOBAHMS:
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A - roHEyperTHoe ]l Harnburop nprcoe IHHASTCR B AXTHEHOM LEHTpPE.
HHTHOHpP 0B HEe 2. Hersourop He HMeeT CTPYETYPHOTO CHOZCTEA © CYOCTPATOM.
3. HersouTop cEASHMEASTCA BHE AKTHEHOTO UeHTpa depMenTa.
E - =mexoExypenrnoed. Hurmdnrop ceERsEEaSTCA B AI0CTEPHEECEOM IeHIpE.
HETHOHPOEB3HHE 3. Ky VESIHMUHEBASTCA, Wy, HE HIMEHASTCA.
6. K He MaMeHAeTCA, Wy, VMEHBIIASTCA.
7. Hersoupoeamie CHIMASTCA HEDBITROM cyDcTpaTa.
7. Haydams kHHECTHEY DepMeHTAaTHEHOH PeaklHH B OPHCYICIEHH HIH B OTCYTCTEHE
HHETHOHTOpA. BEUTH IOTVEeHE CIeIVIOMHE JaHHEIE.

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

a) Uemy paBabl Vmax u Km B 0TCyTCTBHE HHTHOUTOpPA U B IPUCYTCTBUU €07
6) KakoB Tun uaru6upoBanus?
8. Ilpenapar, conep:kammii 3,0 Mmr aprunassl, 3a 12 mun npu pH 9,0 karanusuposaJj odpasoBanue 40
MKMOJIb MO4YeBHHbI. PaccunTaiite yielbHYI0 aKTUBHOCTH apruHasbl. Kak m3MeHUTCS aKTHBHOCTH
(¢epmenTa B KaXKIOM U3 CIAEAYIONIUX CIAyYaeB U mouyemy?
1). MukybanmonHnyto cpeny noakucauts 1o pH 5,0.

2). B cpeny no6auts mukonuamud (NH2-C-NH-CH2-COOH).

NH
3). B npucyTCTBUM INIMKOLIMAMUHA YBEJIUYUTD B CPEJIe KOHLEHTPALUIO apIrMHHHA.

9. CpaBHure 1ekTpodoperpammbl uzopepmentos JIAI' (A - Hopma, b — marosiorus). Ykaxkure, ¢
NopakeHueM KaKoro OpraHa CBsi3aHbl 3T H3MeHEeHMH .

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

Tema 2. buoxumusi 0MOJOrHYeCKUX AKTUBHBIX BellleCTB: BUTAMUHOB, TOPMOHOB. buosiornueckue
MeMOpaHbl. MexaHu3Mbl Nepeaadyu ropMoHaJabHOro curnaja (OIIK-5)



Jleknus.
Jlexmus 1.

[Tonstre o merabonusme, MeTabonnyeckux myTsx. OOMEH BEIIECTB: MUTAHUE, META0OIU3M U BBIJCICHUE
npoaykroB Merabonm3ma. CocraB numu ueioBeka. OpraHMdeckue W MHHEPATbHBIE KOMITOHEHTHI.
OcHOBHBIE 1 MUHOpPHBIE KOMITOHEHTHI. OCHOBHBIE MTUIIIEBBIC BEIIECTBA- YIIIEBOIBI, JKUPBI, OCIIKH; CyTOUHAS
MOTPEeOHOCTh, TMEpEeBapUBAaHME; YAaCTUYHAs B3aMMO3aMEHSIEMOCTh TpU NHTAaHUU. He3ameHUMbIe
KOMITOHEHTBI OCHOBHBIX IMHUIIEBBIX BEIIECTB. He3aMeHUMbIE aMHHOKHCIIOTHI, TTUIIEBast IIEHHOCTh Pa3HBIX
OenkoB. JIMHONEBAst KMCIIOTA - HE3aMEHUMAs JKUPHAs KUCIOTa

Buramunbl. Knaccudukanus ButamMuHoB. Vctopus OTKpBITHST M H3y4eHHS BHUTaMHUHOB. DyHKuuu
BUTAaMUHOB. AJMMEHTAapHble W BTOPUYHBIE AaBUTAMUHO3bl M THIOBUTAMHUHO3bI. [ MIEPBUTAMHHO3HI.
BuramuH3aBuCHUMbIE U BUTAMUHPE3UCTEHTHBIE COCTOSIHMS. bHoXuMHYeckas xapaKTepHCTHKa MaToreHes3a
paxuta. buoxumuyeckas xapakTepuCTHKa TUIIEPBUTAMUHO30B A 1 D.

MuHepabHbIC BElIeCTBa MUIINA. PernoHa bHbIC ATOJOTHH, CBA3aHHBIE C HEAOCTATKOM MUKPOIJIEMEHTOB B
ITHILE U BOJIE.

Jlexus 2.

OcHoBHBIE MeMOpaHbl KIeTKH ¥ uX (QyHKiuu. Pomb mMemOpan B oOMeHe BewmiecTB M »Hepruu. OoOmue
CBOMCTBa MeMOpaH: KUJIKOCTHOCTb, OTIEPEUHAsI aCHMMETpPHUs, U30UpaTeIbHasi IPOHULIAEMOCTb.

Jlunuaueli cocraB MemOpan - GocONMMMUABIL, DIUKOIUIUIBI, XolecTepuH. Ponp numuaoB B
(dbopMHpOBaHUHN JTUMHMIHOTO Oucios. BiusHMe XoinecTeprMHa Ha BO3MOXKHOCTH JIaTepalbHOW IudQy3uu
TUNUI0B U OenkoB. Yuactue pochonunas B oomMeHe pochonumnumos.

benku memOpaH - WHTErpaibHbIE, MMOBEPXHOCTHBIE, «3aAKOPEHHBbIE». 3HAUEHHUE MOCTTPAHCIALUOHHBIX
MonuduKanuii B o0pa3oBaHuU (PyHKIIMOHAIBHO-aKTHBHBIX MEMOpaHHBIX OCJIKOB. MeXaHM3MBbI TMEepeHoca
BEIIECTB uepe3 MeMmOpaHbl: mpocrtas auddysus, nepBuuHO-akTUBHBIN TpaHcnopT (Nat+-K+-ATda3za,
Ca2+-AT®a3a), macCUBHBINA CUMITIOPT U aHTUIIOPT, BTOPHYHO-aKTUBHBIN TPAHCIIOPT, PETYIUPYEMbIE KaHAJIBI
(Ca2+-kanan sHAOIIA3MAaTHYECKOTO PETUKYITYyMA).

[Tonsitue o ropmonax. Knaccudukarus TOpMOHOB 110 XMMHUYECKOM CTpyKType. TpaHcMemOpaHHas repeaada
curHana. TpancmemOpaHHasi Tepefaya CUTHaja. YdacTue MeMOpaH B aKTUBAIMM BHYTPUKIETOYHBIX
pPETyISTOPHBIX CHCTEM - aJCHUJIATUMKIA3HOM M uHOo3uTONdocdarHO W mepemade CUTHala
JUIUA0PACTBOPUMBIX CTEPOUAHBIX TOPMOHOB, THpOoKcuHa. Katanutuyeckue memOpaHHBbIE pPELENTOPHI,
MIPUMeEp - PELIENTOP UHCYIIHHA.

OCHOBHbBIE MEXaHU3MBI PETYISAINN MeTabolu3Ma: U3MEHEHHE aKTUBHOCTU (DepMEHTOB (aKTUBHPOBAaHUE U
WHTUOMPOBAaHKE), W3MCHEHHUS KOJIWYECTBAa (PEPMEHTOB B KJIETKe (MHIYKIMS M PENpPeccHus CHUHTE3a,
M3MEHEHHUE CKOPOCTHU pa3pylleHus (GepMEHTOB), U3MEHEHHUS TPOHUIIAEMOCTH KJIETOYHBIX MEMOpPaH.

JlaboparopHbie padoThbI.
JlaGopaTopHasi padora «KadyecTBeHHOe onpeae/ieHue BATAMHUHOB U TOPMOHOBY.
Conepxanue 1a00paTopHOil paboThI
OmpiT 1. Peakmus okucieHust ButramuHa Bl (TmamuHa) B THOXpOM.
OmpiT 2. Peakius Butamuna B6 (nmupugokcuna) ¢ xiaopugom xkenesa (I11).
OmmiT 3. KauecTBeHnHas peakius Ha BUTaMUH C (aCKOPOMHOBYIO KHCIIOTY).
Omnpit 4. KauecTBeHHas peaklus Ha ajpeHaJIuH ¢ xjopuaom xenesa (I1I).
OmpiT 5. KauecTBeHHas peakiuy Ha HHCYJIMH (OMypeToBast peakiiusi).
Odopmnenne 1abopaTopHOi pabOTHI.
3ammra 1a00paTOpHOI pabOTHI.
KoHTposnpHBIE BONPOCHI
1. Kakue BemecTBa oTHOCATCS K BUTaMuHaM? KakoBa ux o0mast pyHKIMsS B opraHu3Me?
2. JlaiiTe onpesenieHne aBUTAMUHO3aM, THTIOBUTAMUHO3aM U TUIIEPBUTAMUHO3aM.
3. Ilepeuncnute NPUYMHBI THTIOBUTAMUHO30B.
4. HazoBure aktuBHbIe (hopmbl BuTamMuHOB B1, B2, B3, BS.

5. Oxapaktepu3yiite OnoXuMHUYecKne (YHKIMM BHUTAMHHOB, OIPEIEICHHUE KOTOPHIX IPOBOIWIOCH B
nmabopaTopHO pabore.

6. Kakue 3aboneBanust pa3BuBaroOTCs MpU HepocTarke ButamMmuHoB D, PP, H?
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7. Yto Takoe anTuBuTaMuHbl? Kak nx kinaccudumnupyror? [Ipusenure npuMepsl.
8. [laiiTe onpeneneHrne ropMOHaM.

9. Kak knmaccuuupyror ropMoHsl 1o XxuMmudeckoil npupoxe? [IpuBenure nmpumepsl TOPMOHOB KaXkJOTO
KJjiacca.

10. K xakuM Kj1accam OTHOCSITCS TOPMOHBI, HACHTHPHIKPYEeMbIe B TabopaTopHOii padore?

11. Kparko oxapakTepuszyhUTe MOJEKYJISIPHbIE MEXaHU3Mbl MEpEeIadyd TOPMOHAIBHOTO CHUTHana JJist
JTUNO(UIBHBIX TOPMOHOB.

12. Kparko oxapakTepuzyWTe MOJEKYJISIPHbIE MEXAaHU3Mbl MEpelayd TOPMOHAJIBHOIO CHUTHaja JjIs
rUIPOQUILHBIX TOPMOHOB.

13. Ilepeuncnure ocCHOBHBIC 3(PPEKTH MHCYIIHHA.

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

Pemenune CUTyallUOHHBIX 3a1aq:

- MO0 CTPOEHUIO W KJIacCHU(PHUKAUN BUTAMHUHOB, WX OWOXUMHUYECKUM (QYHKIUSM, TUIO- THIEp- H
aBUTAaMUHO3aM;

- TI0 BOIIPOCaM CTPOCHHMsSI B PyHKITHI MEMOpaH;
- 10 MCXaHU3MaM Ncpcaaiu rOpMOHAJIBHOI'O CUIrHaJIa B KJIICTKY.
JlaGopaTopHoe 3aHsiTHE.

1. IlncemeHHas KOHTpPOJIbHaA pa60Ta mo TeMe «buoxumMuss OMOJOrMYECKHX aKTUBHBIX BCIICCTB:
BUTAaMHWHOB, TOPMOHOB. buonorngeckue MCM6paHBI. MexaHu3Mbl nepeaaiu ropMOHaJIbHOI'O CUTHAJIa».

2. TectupoBaHue (KOHTPOJIBHBIN CPE3).

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
1. CocTaBbTe U BbIyYHTe KOHCIEKTBI JEKIUI 10 Teme.
2. IToaroroBbTech K J1a0opaTtopHoii padoTe «KayecTBeHHbIE peaKIIMU HA BATAMUHBI U TOPMOHBD).
3. Pemiure 3a1a4u:
1. PaccumraiiTe, Kakoe KOJWYECTBO CBUHOM TI€YCHH HEOOXOAMMO YyHOTPEOUTh B TMHILY, YTOOBI
VIIOBJIETBOPUTh CYTOYHYIO MOTpeOHOCTh MyxunmHbl 30 JyieT B BUTamuHE B5, ecnu m3BecTHO, 4TO OHa
conepxut B cpeaHeM 5,8 mr/100 r qTaHHOTO BUTAMUHA.
2. Y GonbHOro (hoTOZACpMATUT, HAPYLICHNUE MUIIEBAPEHUS, AUApes, HEBPUTHI, aTpodusi U OOJE3HEHHOCTh
sa3bpika. C HEJOCTAaTKOM Kakoro BUTaMHMHA 3TO cBs3aHO? Kakue akTuBHBIE (OPMBI 3TOrO BUTAMUHA BbI
3HaeTe? B Kakux peakIusax yq9acTBYIOT aKTUBHBIE ()OPMBI TOTO BUTAMUHA?
3. ¥V namuenra ¢ aTpou4ecKUM racTpUTOM IpPU aHajJN3€ KPOBH BBIABIEHA Merajo0iiacTU4YecKas aHeMHUs,
neiikoneHus: U TpomoOouuTonenus. JKamoObl Ha HapyllIEeHHEe YYBCTBUTEIBLHOCTH CTOII, cIa0OCTh B HOrax.
YcTaHOBUTE IPUYUHY.
4. Tlonbepute K KaXJIOMy U3 IMEPEUUCICHHBIX KIAcCOB (DEPMEHTOB BHTAMUHBI, MPOU3BOJHBIC KOTOPBIX
MOTYT OBITh KO(pakTOpaMH JaHHOTO Kiacca pepmenToB. [IpuBennTe akTuBHBIE (POPMBI 3TUX BUTAMHHOB.
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A — ORCHIOPESAVETAIEL 1. By. Bs
b — tpaschepazer 2.B,. B
B - H30MeDazEL 3. Bs. By
I — maazer 4. Bz
A — TErazEL 5. HK

6. 3aMOIHHETE CISIVIOIIVIO TAOMHIY (IPHESIHTE NPHMEDED):

SHOOKPHHHAT Felesd BrpabaTeEaeME TOPMOE | XHMHHECKAT IPHPOIA TOPMOHA

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

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

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

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

7. CpaEHET: npoLeccH, TPOHCKOMNHE OPH MeMOPaHHOM H EHYTPHETSTOTHOM
MEeXAHHIMAY JeHCTEHS TOPMOHOE!
A - MeMOpAHHED MEXAHHZM; 1. PemenTopaMH rOpMOEOE AELTOTCA CIEIHPHIECKHE
b - EEVIPHEISTOMHEDT MEXaHH3M; Demrm.
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B - oba MexanHaMa. 2. TOpMOHE peaTH3VIOT CEOS OeHCTEHS Hepes
MOCPEIHHKEOE.
3. PemenTops rOpMOECE TOKATHI0EIHE] E THTOIIIAIME.

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

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

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

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

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

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

CTPOHTENEHOID MATEPHAIA.

0. 3amomEHTe TAalmHITy « ATCHHRTIHETASHAT CHCTEMaY .

HBTerpaneHEni Oenok KISTOMHOR MeMOpaHEL KOMIISMEETADHD
E3aHMOJSHCTEVIOIMHH ¢ TOPMOHOM

Beitok, axTHBHpYIONIH SACHHASTHRKIERY
I

CHITECD TOPMOHATEHOID CHTHATA

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

DepMEHT. CHECKAIOMTF CoAep A BIORITHOTS MOSCSRAATEA
B KIETEE

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

Bfﬂﬂh armBHpmmHH m

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

Mexa.unsam aKTHEAUHH fepMeHTOE ©  VHacTHEM
] CHCTEMEL

TIyTH CHIKCHHA COACPAAHHA BIOPHTRER MOCCCHABSROB B
KIETHEE

Tema 3. buoJsiornueckoe oxkuciaenue. Oomuii myts karadoauzma. (OIIK-5)

Jlexkuns.

Jlexmusl.



KataGonu3mM OCHOBHBIX NHIIEBBIX BEIIECTB - YIJEBOIOB, XHPOB, OCIKOB (aMHUHOKHCIOT); TOHSATHE O
cneun(uUeckux MyTsaX Karabonu3ma (10 oOpa3oBaHMsA NHUpPyBaTa M3 YIVIEBOJOB M OOJNBIIMHCTBA
aMHHOKHCIIOT U /10 0Opa3oBaHus aneTui-KoA u3 )KUPHBIX KHCIOT M HEKOTOPBIX aMHUHOKHUCIIOT) U 00IeM
MyTH Katabonu3Ma (OKKCIIeHne mupyBara u auetmi-KoA).

KonneHnTparust MeTaboNuTOB - Tpefelbl U3MEHEHH B HOpME U Tpu marojoruu. OCHOBHBIE KOHEYHBIE
MPOAYKTH MeTa0OIM3Ma y YeJOBEeKa: YIIEKUCIHbIN ra3, ModeBuHaA. Jlpyrue mpomykThl BbiaeneHus. CBs3b
MeX1y aHa0OIM3MOM H KaTaOOIH3MOM.

DHJEProHNYeCKUe U DK3EPrOHMYECKHE pEeaklUuud B KUBOM KieTke. Makpospruyeckue COEeITUHEHHUS.
CybctpatHoe (ochopunupoBanue, okucauTeabHoe GochopunupoBanue. [leruapupoBanue cyoCTpaToB u
OKHCJIEHUE BOMOpoaa (00pa3oBaHKe BOABI) KaK UCTOUHMK dHepruu s cuare3a ATD. HA/[-3aBucumsbie u
(dnaBuHoBBICneTHAPOTeHa3bl, HAJIH-neruaporenasa, yOMXuHOM-IeruaAporeHasa (IUTOXPOM C PEayKTasa).
[Huroxpomc okcuaaza. OkucnurensHoe GochopmmpoBanue, koddhdumuent P/O. Ctpoerre MUTOXOHIAPUI
U CTPYKTYpHas OpraHU3alus JAbIXaTeIbHOM 1enu. TpaHCMEMOpPaHHBIN AIEKTPOXUMUYECKUN TOTCHIIHAN KaK
MpoMeXKyTo4dHasi GopMma SHEpPruu MNpu okuciauteabHoMpochopunupoBanuu. Perymsuus nenu mnepeHoca
AIIEKTPOHOB  (IBIXaTelIbHBIA KOHTpOJb). Pa3o0mieHne TKaHEBOrO [JbIXaHUS W OKHUCIUTEIbHOTO
dochopunmpoBanus. TepmoperynsatopHasi GyHKIHS TKaHEBOTO AbIxaHud. Llenb nmepeHoca aeKTPOHOB Kak
4acTh CUCTEMbI JbIXaHUS, HAUMHAIOIICHCS C BABIXaHUS BO3/yXa U CBSI3bIBAHMS KHCIOPOJa TeMOTIOOUHOM.
Hapymienust sHepreTueckoro oOMeHa: TMIIOPHEPreTUYECKUEe COCTOSIHUS KaK pe3yibTaT TMIOKCHU, THUIIO-
WIM aBUTAMHMHO30B U Jp. NpU4MH. TepMoreHHass (YHKIMS dHEpPreTH4ecKkoro oomMeHa B Oypoil >KHpOBOI
TKaHU. Bo3pacTHas xapakTepUCTHKAa SHEPreTHYecKoro oOecrneyeHusl OpraHu3Ma HUTaTeIbHbIMU
BeniecTBamMu. OOpa3zoBaHHe TOKCHUYECKUX (OpPM KHUCIOPOJa, MEXaHU3M HX MOBPEXKIAIOLIEro ASHCTBUS Ha
kieTkd. OOpa3oBaHuEe CYNEPOKCHIHOTO AaHHWOHA, IMEPOKCHIHOTO AaHHMOHA, CHHIJIETHOTO KHCIIOpO/a.
CUHITICHTHBI KHUCJIOPOJ, TpU CTapeHUH, BOCMAJIEHUH, KaHIlEpOTeHe3e, aTepockiepose, HHpapkre,
karapakre. lloBpexaeHue memOpaH B pe3yibraTe MEPEeKUCHOTO OKHUCIEHUS JIMMUIOB. 3aluTra OT

TOKCUYECKOTO JEHCTBHsI KHCIOpona: HedepMmMeHTaTUBHbIE - BuTaMuHblE, C, mIyratmoH u Jp.;
(hepMEeHTAaTUBHBIE - CYNIEPOKCHITUCMYTa3a, Karajiasa, [Ty TaTHOHIIEPOKCHIa3a.
Jlexus 2.

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
SNIEKTPOHOB M TMPOTOHOB. MeXaHM3MbI PEryslMd LUTPATHOTO LUKIa. AHabonmuueckue (YHKIMU IMKIIA
JIMMOHHOM KUCJIOTHI. Peakniny, MOnoaHAIOMMUe IUTPATHBIN UK.

JlaboparopHbie padoThbI.
JlaGopaTopHoe 3aHsiTHE.
JlaGoparopHas pabora «OKCHIOPETYKTa3bD».

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

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

OmnpeneneHne akTUBHOCTH (pepMEHTa TUTPUMETPUIECKUM METOAOM (IIepMaHraHATOMETPHS).
Odopmiienne mabopaTopHOil pabOTHI.

3amura 1abopaTopHON pabOTHI.

KoHTponbHbIE BOTPOCHI

1. Kakue peakuuy Katanu3upyroT GepMEeHTHI KJlacca OKCHIOPEIyKTa3?

2. Kakune xodepMeHTBl BXOIAT B COCTaB OKcuaopenykraz? Kakwe 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 OPraHOMAbI AKTUBHO
y4acTBYIOT B cuHTe3e ATD?

6. ['1e Tokann3oBaHa EKTPOHOTPAHCTIOpTHAS Lenb? Kakue coequHeHus SABISIIOTCS JOHOPAMH TPOTOHOB U
AIIEKTPOHOB JIJIS1 JbIXaTEIbHOU Lenu?
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7. PaccMoTpute MexaHu3M (DyHKIIMOHMPOBAHUS JIbIXaTeNIbHOM Lenu. YTo SBISETCS NBUXKYIICH CHIION IS
IIEPEMEILEHUS DJIEKTPOHOB?

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

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

10. KakoBa (yHKIMsS MHUKpOCOManbHOTO OKucieHHs? Ha3oBuTe OCHOBHOW (PepMEHT MHUKPOCOMAaIHHOTO
OKHCJICHUS.

JlaGopaTtopHoe 3ansiTHE.
Jlabopatopnas pabota «KoaudaecTBeHHOE ONpeeieHIe MUPOBUHOTPATHON KUCIOTH B MOUE».

Peakius TIBK ¢ 24-munurpodenmnrunpasunom. Onpenenenue koHueHTpaimun [IBK B Mmoue
(OTOKOIOPUMETPHUECKUM METOJOM.

Odopmnenne 1abopaTopHOi pabOTHI.

3ammra 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONIPOCHI

1. JlaiiTe onpenenaeHne MOHATHIM «META00IN3M», «KaTabOoIN3M», «aHAOO0IHU3M.

2. [lepeuncnurte OpraHOUAbI KaTaOOINYECKON U aHAOOIMUYECKON CUCTEM.

3. Kakue oCHOBHBIE JTalbl BKJIIOYAET KaTabonu3m?

4. Jlo KaKuX COECIMHEHU pacnagaroTcs OeJIKH, )KUPHI U YITIEBOIbI HA TIEPBOM 3Tare karadbonnzma?

5. Jlo KakuX COeIMHEHUU pachaJaroTcs aMHUHOKHCIIOTHI, )KHPHBIC KHUCIOTBI M MOHOCAXapubl HA BTOPOM
Jramne xkaradoiansma?

6. Kakne coenrHeHnsI Ha3bpIBAIOTCS KIIIOYEBBIMU MeTabonmuTamMu 1 rnodemy? KakoBwl myTH BX MpeBparieHus
B opranusme?

7. Kakve BUTaMUHBI YYaCTBYIOT B OKHCJIMUTEILHOM JIEKapOOKCUIUPOBAHUH MTUPOBUHOTPATHON KUCIOTHI?
8. [Touemy npu neduumte Buramuna B1 pazBuBaetcs nakrar-aungos?
9. KakoBa posb 1 sHEpreTHyecKasi IeHHOCTh 1ukiIa Kpedca?
JlaGopaTtopHoe 3ansiTHE.
Pemenne cuTyalilmoHHbIX 3a/1a4:
- 110 CTPOCHUIO (PYHKIIMOHUPOBAHUIO JABIXATEIHHON IIeTIH;
- 10 pa3001IeHNIO AbIXaHus U GHoCcHOPUITHPOBAHNS,
- 10 MEXaHU3MaM OKHCIUTEIBHOTO JIeKapOOKCHITMPOBAHMS MUPOBUHOTPATHON KUCTOTHI U 1ukia Kpebca;
- Ha pacyeT SHEepreTUUecKoro BbIX0/1a MpoIecca.
JlaGopaTtopHoe 3ansiTHE.
1. [TucemenHas KOHTpOIBHAs padboTa 1o Teme «bronornyeckoe okucnenue. OOMUN MyTh KaTa0OIU3Ma.
2. TectupoBaHu€e (KOHTPOJIBHBIN CPE3).
3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. CocTaBbTe U BBIyYUTE KOHCIIEKTHI JIEKIIU.

2. TloaroroBbTech Kk JiaboparopHbiM pabotam «OxcumopenaykTasb», «KomndecTBeHHOE oOmpeecHue
MUPOBUHOTPAJAHON KUCIOTHI B MOUE).

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

Hazeamwe dhepyearrorg | JoHop 3MeKTpoHOE AxarenTop HarnodaTOp
KOMIITIEKCA IMEKTPOHOE

I

II

111

v

2. SanoaHATe TA0mHLY «[JHp

$repuerT

MOHOMEDOE

HEIH KOMILIEEC MISKOIHTAFITHLY.

Kodepuent

Butammn
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LIEMTH MepeIadh 3IeKTPOHOE.

AXTHEHAT 9acTe KodepuerTa

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

|
[ ]
cn
Col !

[ .
0 e S eon ] 00— c—w.
o, \ - -'C—oH
o Coo-
“T"' -u-nc—c—u
T“a CH‘
coo- Coo-
W‘NI’G
HO JI;—H IHJ
JIZH; CHy
coo- asal
Enl.—ﬁ\__c o /(-
.- CO0 i
5 Ha
0oc "H 'I:':"':" CHy
tItH: Coo-
e
coo-

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

1. AT® 6. HATT®

2. HAJTH; 7. All®

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

5. Anetan-KoA
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PepreHinb Axmusamops Huzudumopul
[ IBpYEATACTHAPOTEHA

o-KeTormyTapatgeragporeHasa

Tema 4. O0meH n pynknuu yriesonos (OIIK-5)
Jlexknus.
Jlexuusl.
OcCHOBHBIE YITIEBOJIBI )KMBOTHBIX, UX COJACpXAaHHWE B TKaHAX, Ouosoruueckas posib. OCHOBHBIE YITIEBOABI
nuiy. [lepeBaprBanue yrieBonoB.

I'moko3a Kkak BaKHEWITUH META0OJUT YIVIEBOAHOTO OOMEHa: oOImas cxeMa HWCTOYHUKOB W ITyTeH
pacxomoBaHus TIIIOKO3bI B opraHu3me. KatabGonms3M MIoKo3bl. ASpOOHBIM pacmaj - OCHOBHOW TyTh
KaTabonM3Ma IVIIOKO3bl y YelloBeKa M JIPYrux a’poOHBIX opraHu3MoB. llocienoBaTenbHOCTh peakuuil 10
oOpa3zoBaHusi TMpyBara (a’pOOHBIA TIMKONIHM3) KaK CHEIUGUYECKUN I TIIOKO3bl MYyTh KaTaboiu3Ma.
Pacnipoctpanenue u ¢usnonoruueckoe 3HaueHNUE adpoOHOTO pacrmajia NoKo3bl. Mcrnonb30BaHne TITIOKO3bI
JUIS CUHTE3a )KUPOB B TIEYEHU U B KUPOBOI TKAHU.

AHa’poOHBIN pacnaj TITFOKO3bI (aHAPOOHBIN TTUKONH3). [ TUKOTUTHYECKAsT OKCHIOPEAYKIIHSI, TUPYBaT KakK
aKuenTop Boaopona; cydcrpatHoe ¢ocdopunuposanue. Pacnpenenenue u (pusnonornueckoe 3HaYCHUE
aHa’poOHOTO pacma/ia TITFOKO36I.

buocuHTe3 mII0KO3bI (ITIIOKOHEOTEHE3) U3 aMHUHOKUCIIOT, IHIIEpUHA U MOJIOYHON KHUCIOThI. B3auMocBs3b
DIMKOJIM3a B MBIIIIAX M IIIOKOHeoreHesa B mnedeHu (umukia Kopu). Anoctepuueckue MeXaHU3MBI
peryasiiuu  a3poOHOT0 M aHa’poOHOro MmyTed pacmaja DIMIOKO3bl M IVIIOKOHEOreHe3a. buoTuH.
Metabonuyeckue (GyHKIIUH U MIPOSBICHHS aBUTAMHHO3A.

Jlexus 2.

[Tpencrapnenue o neHTo30(GochaTHOM MyTH TMPEBPALICHUN TITFOKO3bI. OKUCIUTEIbHBIC PEAKIIUH (10 CTa UK
pubyno3o-5-hbocdara). Cymmapusie pe3ynbTarbl mneHTo30(hocharHoro myTH: obOpasoBanue HAJIOPH u
neHto3. PacrpocTpaneHue u GU3NOIOrHIECKOE 3HAYCHHUE.

CBoiicTBa M pPacHpoOCTpaHEHHE IJIMKOI€Ha KaK pEe3epBHOrO MojiMcaxapuja. BHOCHHTE3 DIMKOreHa.
MoOwnu3anus IIMKOTeHa.

OcoOeHHocTH OOMEHa TJIIOKO3bl B Pa3HbIX OpPraHax M KIETKax: SPUTPOLMTHI, MO3L, MBILIIbI, >KUPOBas
TKaHb, NICYEHb.

W3meHennss oOMeHa IVIOKO3bl B MEUYEHHU (CHHTE3 W pachaj IIHUKOTeHa, IIMKOJIM3) IMpHU CMEHe MepHuona
MUIIeBapEeHUs] Ha MOCTa0COPOTUBHBIN MEPUOA U COCTOSHUS MOKOS Ha MbIlIeuHyt0 paboTy. Ponb nHcynuHa,
IJIIOKaroHa, aJpeHaiuHa, IPOTeMHKUHA3, aJeHUJIATIUKIa3HONH U HHO3UTON(OCHATHON CUCTEM.

[IpencraBnenne o CTPOCHUHU U (PYHKIUSAX YIIIEBOJHON YaCTH TIIMKOJIMIIUAOB U IIIMKONPOTEMHOB. CHanoBsie
KHUCJIOTBI.

HacnenctBeHHble HapylIeHUs: OOMEHa MOHOCAXapuI0B U JMCAXapHUIOB: TaJlakKTO3EMUsI, HETIEPEHOCUMOCTh
(bpPYKTO3bI, HEMEPEHOCUMOCTD AUCAXAPUIOB. [ TMKOT€HO3BI U ATTTMKOTEHO3HI.

JlaboparopHbie padoThbI.
JlaGopaTopHasi padora «OnpenesieHue aKTUBHOCTH AMUJIA3bI B CHIBOPOTKE KPOBHY.

OmnpeneneHne akTUBHOCTH AaMMJIa3bl B CBHIBOPOTKE KpPOBM IO CTENEHM THUApOIM3a Kpaxmana
(OTOKOIOPUMETPHUECKUM METOOM.

Odopmnenue 1abopaTopHOi pabOTHI.

3ammra 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONIPOCHI

1. OxapakrepusyiiTe mporecc nepeBapuBaHus U BCAChIBAaHUS YIJIEBOJOB B MHUILEBAPUTEIIEHOM TPAKTE.
2. KakoBbl onTUMaIbHbIE yCIOBHUS ()YHKIIMOHUPOBAHUS MMAaHKPEaTHIECKOW aMHIIa3bl?
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3. Kakue npoxykTsl OynyT 00pa3oBaThCs U3 KpaxMala B IPUCYTCTBHH MOPKEITYOYHOTO coka (in vitro)?
4. Kak MO>XHO OTIPEICTTUTh HAJTMYHE MPOTYKTOB THIPOIU3a KpaxMaia B mpode?

5. Kaxkoit gepmeHT yuacTByeT B (hoChHOPOIUTHIECKOM paciiervieHus mkoreHa? KakoBa poib IIIMKOTeHa B
MOJACPKAHUH TOMEOCTa3a TIIFOKO3bI?

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

8. KakoB sHepreTuueckuii BbIXOA aHA’POOHOTO OKUCIEHHS IIIOKO3bI? YKaKUTE peakiuu cyOCTpaTHOTrO U
OKHCIUTEIBHOTO (pochopuIupoBaHus B 3TOM MpoLEcce.

9. KakoB sHepreTHuecKuil BHIXO/] MOJHOTO a3pOOHOro OKucieHus roko3bl? [losicuute Bamn oTBer.

10. BecesimHOE )KMBOTHOE CONEPIKUTCS HA JTUETE, JIMIICHHON yIIeBoJoB. KoauyecTBo OETKOB M JIMMHUIOB B
panMoHe JocTaroyHo. KOHIEHTpauus INIOKO3bI B KPOBM HOpMaslbHas. 3a CYET Kakoro Ipolecca
NOJIIepKUBAETCA ypOBEHb caxapa B KpoBH? Kakue BemecTBa MOryT ObITh cyOCTpaTamMu AJsl JTaHHOIO
npouecca?

JlaGopaTopHoe 3aHsiTHE.

JlaGoparopHas paboTa «KCIpecc-TuarHoCTUKa NaToJI0rHid YIIICBOAHOTO OOMEHay.

OmnebiT 1. Peakuua Tpommepa ¢ THAPOKCUAOM MEH.

OmnpiT 2. BeisiBnenue Gppyxro3ypun npodoit CenuBaHosa.

OnbIT 3. DH3UMATUYECKUN METOJT KAYECTBEHHOTO U MOJTYKOJINYECTBEHHOTO ONPEAEICHUS IIIFOKO3bI B MOYE C
nomMomkio TecT-nojiocku "GLUCOPHAN".

Odopmiienne mabopaTopHOil pabOTHI.

3amura 1abopaTopHON pabOTHI.

KoHTponbHbIE BOTPOCHI

1. Yto MOXeT ObITh NPUYMHOMN TUIEPIIINKEMHUH?

2. Kakas ¢yHKIMOHaIbHAs Tpynna MOJIEKYJbl IVIIOKO3bl OOYCIIOBIMBAET MOJOXKHUTENIbHYIO Mpo0y
Tpommepa? Kak MeHsieTCs IIBET peaKIIMOHHON CMECH TIPH TOJI0KUTEIBHOM pooe Tpommepa?

3. [Ipu kakux 3a601eBaHUAX HAOIIOAACTCS TIFOKO3YpHs?
4. ITpu xakux (PU3MOTOTHYECKUX COCTOSHHIX HAOJII01AaeTCsl MIIIOKO3ypusi?
5. YKaxxuTe NPUIUHBI Pa3BUTHS HPYKTO3YPHH.

6. [lepeuncnure u3zBecTHbIe BaM HapymieHust oOMeHa yIIeBOAOB Ha CTa UM IepeBApUBAHUS U BCACHIBAHUSI.
MoryT 11 3TH HapyLLIEHUs] UMETh HACJIEICTBEHHBIN XapakTep?

7. YTo siBIIsieTCS IPUUMHON TajakTo3eMun? KakoBbl CHMITOMBI TaHHOTO 3a00JIeBaHMs?
8. Urto sBiseTCS MPUYMHON caxapHOTo auadera?
9. Kak u3mMeHs10TCs OMOXMMHYECKUE TTapaMeTpbl KPOBU M MOYH Yy OOJIBHOTO CaxapHBIM 1nuadbeTom?

10. Kak M3MEHSIOTCSI CKOPOCTH OCHOBHBIX METa0OJMYECKUX IMPOIECCOB YIIIEBOJHOTO OOMEHA y OOJIBHOTO
caxapHbIM guadbeTom?

JlaGopaTopHoe 3aHsiTHE.
Pemenne cutyanmoHHbIX 3a/1a4 10 TeMe «OOMeH U PyHKIUU YTIEBOIOBY:
- Ha TIepeBapuBaHUE U BCACHIBAHHUE YITIEBOIOB;
- Ha MEXaHU3M U PETYISIIHIO TIMKOIN3a U TIIFOKOHEOTeHEe3a;
- Ha MeTaboMM3M (PPYKTO3BI U TATAKTO3HI;
- Ha MEXaHU3M U PETYISIIII0 OOMEeHA ITUKOTeHA;
- Ha MIaTOJIOTUHU YTJIEBOJTHOTO OOMEHa.
JlaGopaTtopHoe 3ansiTHE.
1. [TucbmenHas KOHTpOIbHAs padoTa o TeMe «OO0MeH U QYHKITUN YTIICBOIOBY.
2. TectupoBaHue (KOHTPOJIBHBIN CPE3).
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. CocTaBbTe U BIyYUTE KOHCIIEKTHI JTCKIIHUA.

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

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

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

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

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

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

[Ipeanonoxute npuynHy 3adoneBanust. OTBET MOSCHUTE.

3. 3anoanute Taduuny «llepeBapuBanue yrieBomaoB».

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

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

Tlevens Menmier

Cxema mpomecca
PazmaaHi
THzHOIOTHIeCKOS
ZHAYEHHE

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

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

— 2 1 3-brdochormanepat

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

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

MedeHHY.
Hazgarmue PeryaaropHEE HEHETEOATOPE AKTHEATODE
MpoITecca DEPMEHTEL

I maxommaz

| LOKOHEOTEHES

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

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

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

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

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

2 IepeEon [IHEQISECEETAZE E AKTHEHOS COCTOAHHE.

3) LochopHIHPOEAHES IIHKOTSHCHETASE IDOTSHEREEAZ0H C.

4) T'ugpomaz ©HE ga HEs v JAT.

5) AKTHEANHA [THEOTSHDOCHOPHIAZEL

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

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

&) O0pazoeanre rmokozo-1-gocdara.

9 AxteEanng kEHEAZE Gochopriaze koumnercon 4035 -KAMTEMOTYVIHE.

107 Oopasoeanne rmokoso-G-gocdara.

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

Jlexknus.
Jlexuus 1.
Baxneimme munuapl TKaHedl dyenoBeka. Pe3epBHbIC numuabl (KUPBI) W JIMMHABI MeMOpaH (CIIOKHBIE
nunuael). JKUpHbIE KUCTOTHI JIMMHUAOB TKaHEH 4YelloBeKa. DCEHIMANbHbBIE KUPHBIE KUCIOTHL: [1-3 u [1-6
KHCIIOThl KaK MpeAlIeCTBEHHUKH CUHTe3a 3iko3aHounoB. HezameHumble (akTOpbl MUTAHUS JIUMUAIHON
MIPUPOJIBI.
[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.
Konbloramusi KeIyHBIX KHCIOT, MEPBUYHBIE U BTOPUYHBIC >KEIYHbIE KHUCIOTHL. BbIBeleHUE MKEeTYHBIX
KHUCJIOT U xonectepuHa u3 opranusma. JIHIT u JIBII - TpancnoptHbie (hopMBbl XOJecTEprHA B KPOBH, POJIh B
oOMeHe xonectepuHa. [umepxonectepuHemusi. buoxuMHuYecKHe OCHOBBI Ppa3BUTHS aTEPOCKIIEPO3a.
CemeliHas runepxoiiecrepuHeMus. buoxumuyeckne OCHOBBI JIEUEHHUS] THUIEPXOJIECTEPUHEMUU U
arepockiepo3a. Poap [J-kucmor B mOpoduIaKTHKE arepockiepo3a. MexaHu3M BO3HUKHOBEHHS
KEITYHOKAMEHHOW 0O0JIE3HH (XOJIECTEPUHOBBIC KAMHH).

JlaboparopHbie padoThbI.

JlabGopaTopHasi padora «IlepeBapuBanue :xxkupoB. BiusiHue KeJUYHBIX KMCJIOT HA AKTUBHOCTh
NMaHKpPeaTu4eCcKOM JTUIA3bD).

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

Odopmiienne mabopaTopHOil pabOTHI.

3amura 1a0opaTopHON pabOTHI.

KoHTponbHbIE BOTTPOCHI
. B ueM paznuuune crpoenus u GyHKkumid GoconunuaoB U TPHALMITITULCPUHOB?
. K xakomy kiaccy u noakiaccy (pepMEHTOB OTHOCHUTCS TaHKpeaTHUecKas Jinnasza?
. Kakoil Tun XuMuueckou CBA3M pacIIENIsAeTCs] HaHKPEaTHIeCKON JIMa30i?

1

2

3

4. KakoBbl ONITUMAaJIbHBIE YCIOBUS ISl TAHKPEATUUECKOW JIUTA3bI?

5. Kakue npogyKkTsl 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 edeHu U KeTIHOoro My3bIps. OObSICHUTE, TOYEMY.

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

JlabopatopHasi pabora «Onpenenenne o011ero XoJecTepuHa B CbIBOPOTKE KPOBH NPAMBIM METOA0M
no peakuum 3aatkuc — 3axkay».

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

Odopmnenne 1abopaTopHOi pabOTHI.

3ammra 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONPOCHI

. Ilepeuncnure QyHKIMH XOJECTEPUHA B OPraHU3ME.

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

. I3 kaKkoro BemniecTBa CUHTE3UPYETCS XOIECTEPUH?

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

. IloueMy yaiie BcTpeyaeTcs rMIepxoiecTepuHeMusl, a He TUIIOX0JIECTEPUHEMHUS?

. Kak u3meHnurcs cuHTes xosecTeprHa py MUTaHUU TOJIBKO pacTuTesbHOM numei? [Touemy?
. Kakue BemiecTBa CHHTE3UPYIOTCS U3 XOJIECTEPUHA B OpraHU3Me?

0 I N n bW

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



JlaGopaTtopHoe 3ansiTHE.
1. [TucpbmenHas KOHTpOIbHAs paboTa o TeMe «OOMEH JIMMHUIO0BY.
2. TectupoBaHue (KOHTPOJIBHBIN CPE3).
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. CocTaBbTe U BIyYUTE KOHCIIEKTHI JICKIIH.

2. IloaroroBbTech k nabopaTopHbIM paboram «llepeBapuBaHue >KHpOB. BiusHHE XKEIUHBIX KHCIOT Ha
aKTUBHOCTH IMAHKPEaTHUECKOH JnMasby, «OnpeaeneHue o0IIero XoJecTepuHa B ChIBOPOTKE KPOBH MPSIMBIM
METOOM 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-oxkucjaeHuM KUPHBIX KHUCJIOT YYACTBYIOT HECKOJIbKO TUINOB anuji-KoA-neruaporenas: Ha
MepBoOM 3Tamne padoraer gepMeHT, JerHAPUPYIOIIHIA s KUPHbIE KHUCJIOTHI ¢ 001bIION JJINHOM
yriepoanoii nenu (ot C18 no C12), mocJie TOro Kak skupHble KUCJI0THI YKopauusawtcs 10 C12,
HAYMHAaeT padoTaTh Apyrasi AeruporeHasa, KOTopas Aeruipupyer ;KUPHbIe KHCJI0THI CO cpeaHeil
auHoi enu (otr C12 5o C6). Onno u3 HaubosIee pacpoCTPAHEHHBIX FreHeTUYeCKHUX 3200/1eBaHM i
(retepo3urorsl 1:40) — nedexT pepMeHTA TerHAPOreHA3bI dKUPHBIX KUCJIOT CO CPeIHel AJIMHON Henu.
Yacrora takux 00jbHbIX cocTaBiseT 1:15000. AedekT nannoro ¢pepmenTa Hapymaer P-okucjieHue
JKHPHBIX KUCJIOT, H 3TOT BasKHEH NI MyTh, 00ecreYnBaAONIUil KJIeTKU JHeprueil, HOpMaJbHO He
¢pynkuuonupyert. [louemy y Takux 60/1bHBIX B IEPHOJA MeKAYy NPHeMAMH MUY Pa3BUBaETCsA
TUNOITUKEeMHUs] U TUIIOKeTOHeMMus ?

4. U3BecTHO HaC/IeACTBEHHOe 3a00JieBaHHe, NPH KOTOPOM B CKeJIETHBIX MbIMIIAX CHUKEHA
KOHLEHTpalusd KAPHUTHHA B pe3yiabrare Aedexkra (pepMEeHTOB, YYACTBYIOIIMX B ero cuHrede. Kak
CKa)KeTCsl HA CIMOCOOHOCTH BBINOJHATH MJINTEJbHYI0 (pU3MUecKyl0 padoTy HM3Kasi KOHIEeHTpalus
KapHUTHHA M nodemy? Ilon MuKpockonoM B KJIeTKAX TAKMX MBI BHAHBbI BKJIIOYEHHS KMpA.
O0bsicHUTE UX POUCXOKIEHHE.

5. B kpoBH 00JBHOr0 mocjie ee XpaHeHUsl B XOJOAWJIbHHMKe B TedeHue 16-24 yacoB mosiBJjsieTcs
CJIMBKOOOpPa3HbIA CJIOM HAX MNPO3PAa4YHOl CHIBOPOTKO. B KpoBM 3HAYUTEJHLHO YBeJIHUYEHO
cojlep:KaHue TPUALWIIJIMIEPUHOB, KOHIEHTPAUMs XoJieCTepUHA cjerka mnopblilieHa. KinHnuyecknx
NPHU3HAKOB aTepocKJ/epo3a HeT. K kakoMy THIy MOKHO OTHECTH JAAHHYIO TMIIePJIUIIONPOTEeHHEMHIO?
KakoB MexaHu3M HaApylIeHUil B JIUIIUIHOM 00MeHe?



6. SamomEATE TaOmany « THOE! AFQIIE ATEPOCKIEPOsH.
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7. Y eHIINH KeJYHOKaMeHHasi 00/1e3Hb 3a4ACTYI0 SIBJISICTCS CJIeCTBHEM BbICOKOI0 YPOBHS
3CTPOreHOB B opranusme. M3BecTHO, 4TO 3CTPOreHbl YTHETAIOT CHHTE3 70-THAPOKCHJIA3BI, HO
yBeanunBawT kKoaudecTtso ¢pepmenta 'MI'-KoA-penykraspl. O0bsicHUTe, HOYEeMy H3MEHEHUS B
o0MeHe X0JieCTepHHA, BBI3BAHHbIE 3CTPOreHAMHU, MOT'YT OBbITh IPUYMHON 00JIe3HH.

8. Ilpu HekOTOPBHIX 3200/IeBAHUAAX MPOMCXOAUT MATOJOTHYECKOe HAKOIJIEHHE KMPOB B IMEYeHH —
oxknpeHue nevyeHu. OyHKUMH renaTouuTOB NMPH 3TOM HapymawTcs. Pa3Butue okMpeHusi nmeyeHu
4acTo HA0JI0IaeTCd NMPH XPOHMYECKOM aJakoroju3me. OO0ObSICHUTE BO3MOXKHBIH MEXaHM3M 3TOr0
3a00J1eBaHHSA, MCIIOJIb3YSl CJAEAYIONIUI aJITOPUTM pellleHus :

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

0) yKaxxuTe, Kak U3MEHUTCs1 KoHIeHTpanus aneTmi-KoA u coornomenne HAJIH/HAJI+ B MuToxoHApUsIX
MEYCHU;

B) YKaXXUTE, KaK U3MEHUTCS CKOpocTh peakiuii [[TK;
') B KAKOM HaIPaBIIEHUU CIBHHETCS PABHOBECHE PEaKIUU «auokcuareroHpocdar ® rmunepodocdar»?
1) KaK U3MEHHUTCSI CKOPOCTh CHHTE3a JKUPHBIX KUCIIOT U )KUPOB B KJIETKAX MEUeHH?

9. Ilpun oOcienoBaHuM NamueHTAa B Bo3pacte 45 jieT ObLIO BBISIBJICHO, YTO COAep:KaHHMe 001Iero
X0J1eCTePpHHA MOBbIIEHO (7,2 MMOJIB/JT), HO MOHU:KeH XoJiecTepuH JIBIL. Ykaxkure marosnoruio, ajis
KOTOPO# XapaKkTepHbI IaHHbIE MPU3HAKH.

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

Tema 6. O0MeH 1 pyHKUMHU a30TconepKaANUX coequHeHUH. OOMeH 0e/IKOB 1 aMUHOKH CJIOT. OOMeH
HYKJenHoBbIX KucaoT (OIIK-3, OIIK-5)
Jlekumus.
Jlexmus 1.
OOmiast cxeMa MCTOYHHUKOB M IyTEH pacXoJOBaHHs aMHHOKHUCIOT B TKaHAX. JMHAMHYECKOE COCTOSHHE
O€JIKOB B OpraHu3Me
IlepeBapuBanue OenkoB. IlporenHassl - MENCHH, TPHUIICHH, XUMOTpHIICUH. IIpodepMeHThl mpoTenHas u
MEXaHU3MBbl UX IpeBpalleHus B (hepMeHTHl; cyOcTpaTHas cneuu(UIHOCTh MpOTenHas (M30UpaTesIbHOCTD
THIPOJIN3a TENTUAHBIX CBA3EH). DK30MeNTHaa3bl: KapOOKCUIIENTHIAa3a, aMHUHOMIETITUAA3b], JUIETITHIA3bI.
[TocTymuieHre aMUHOKUCIIOT B KJIETKU TKaHEH.

JlMarHocTHYeCcKoe 3HaYeHnEe OMOXMMHUECKOTO aHAlIM3a KETyI0YHOTO U AyOACHAIBHOTO coka. [IporenHass
MIOJKEITY0YHOM KeJe3bl U ITAHKPEaTUTHI.

TpancamunupoBanue: amMuHOTpaHcdepasbl; kodepmeHTHass ¢yHkuus BuTamMuHa B6. CrenuduuHocTh
aMHHOTpaHc(epa3. AMUHOKHUCIOTHI, YYacTBYIOIIME B TPAHCAMHUHUPOBAHUHU; 0C00as posib IITyTaMHHOBOU
KUCJIOTH. bHonorndyeckoe 3HaueHHWE peakuuil TpaHcamuHupoBaHusa. OmpenereHue TpaHCAaMHMHA3 B
CHIBOPOTKE  KpPOBM  MpH  JMArHOCTHKEe  WHpapKra  MHOKapaa,  3a00leBaHUSAX  ICUCHH.
OxucnuTensHOeIe3aMIHUPOBAaHINE aMHHOKHUCIIOT; TIIyTaMaTaeruaporeHasa. Hempsmoene3aMuHUpOBaHHE
aMHMHOKHCIIOT. bruosornueckoe 3Ha4yeHue Ae3aMUHUPOBAHUS aMUHOKHUCIIOT.

KoHneunble mpoayKThl a30THCTOTO0 OOMEHa: COJIM aMMOHHUS M MOodeBHHA. OCHOBHBIC HCTOUYHHKH aMMHaKa B
opraan3Me. Poip miyTamMuHa B 00€3BpeXHMBaHMM M TPAHCIOPTE aMMHaKa. [ IyTaMuH Kak JIOHOp aMUIHOW
TPYHIIBI IPU CHUHTE3E psiia COeANHEHNH. [ TyTaMrHa3a nodek; oOpa3oBaHne U BBIBEACHUE COJICH aMMOHUSI.
AxXTHBanys TIIyTaMUHA3bl MOYEK Npu anupo3e. buocuHTe3 ModeBHHBI. CBS3b OPHHUTHHOBOTO ILIMKIA C
npeBpameHusiMi - (pyMapoBOil M acapardHOBOM KHCIIOT, TPOMCXOXKACHHE aTOMOB a30Ta MOYEBHUHBI.
Hapymienust cuHTe3a 1 BRIBEACHUS] MOYEBHHBI. [ nmepaMMOHNEMHUHN.

OOMeH 0€3a30THCTOTO OCTaTka AMHHOKHUCIOT. [JIMKOTEHHbIE M KETOTeHHbIE aMUHOKHCIOTHL. CuHTE3
[JTIOKO3bI U3 aMUHOKHUCIIOT. CHHTE3 aMUHOKHUCIIOT U3 TIIIOKO3BI.
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TpancMmerunupoBanue. MeTuoHuH ©  S-ageHo3wiIMeTHOHMH. CHHTE3  KpeaTHHa, aJpeHalIMHA,
docharununxonuno; MetwupoBanne/[HK. TerparuapodonueBas KucioTa U CHUHTE3 OIHOYIJICPOTHBIX
TPYNIl: WUCTOJB30BAHUE OJHOYIJICPOAHBIX TPYNN TPOU3BOAHBIX TETParuapodOIMeBOil  KHUCIOTHI.
MeTtunupoBanueromonuctenHa. [IposiBlieHUsT HEAOCTaTOYHOCTH (PONHMEBON KHUCIOTH. AHTHBHTAMHHBI
¢donueBoil kucmoThl. MexaHu3M JeHcTBUS CynbhaHHIAMHIHBIX mpenaparoB. OOMeH (eHwIaraHuHa |
TUPO3WHA B Pa3HbIX TKaHIX. DEHUTKETOHYpUs: OMOXUMUYECKUN Ne(EKT, IPOSBICHUS OOIE3HU, METOIBI
penynpexaeHus (TeHeTHYecKass KOHCYJIbTallus), JUarHOCTHKA W JIeUeHUE. AJIKANTOHYpHs. ATLOMHHU3M.
Hapymenne cunTe3a qoamMuHa mpu MapKUHCOHU3ME.

JlexapOOKCHIIMPOBaHWE AMHUHOKHUCIOT. BHOT€HHbIE aMHUHBI: TUCTAMHUH, CEPOTOHUH, [J-aMHHOMACISHAs
KHCToTa, KaTtexoinamuHbl. OOpazoBanue, QpyHKuuu. Jle3aMUHUPOBAHUE U THIPOKCUIMPOBAHHE OMOTEHHBIX
aMUHOB.

OO6meH cnokHbIX OenkoB. OOMeH remornoOuHa. buocuHTes remMa u ero perymsius. Hapymenust cuntesa
rema: nopbupun. Pacman rema. O6e3BpexuBanue omnmnpyonHa. OOMeH xkeye3a: BCachlBAaHUE, TPAHCIIOPT
KpOBBIO, IeTIoHMpoBaHue. Hapymienust oOMeHa xenesa: skene3ofepuuTHas aHeMHUs, TeMOXPOMaTo3.
Jlexums 2.

Pacnan nyknenHoBBIX KuCHOT. Hykieaswpl NHIEeBapUTEILHOIO TpakTa M TKaHel. Pacman mypuHOBBIX
HyK/1eoTun0B. [IpeacraBnenne o OMOCHMHTE3€ MyPUHOBBIX HYKJIEOTHJIOB; HaYallbHbIE CTaIUM OMOCHHTE3a
(or pubozo-5-pochara nmo S-dbocdopubo3unamuna). MHOZMHOBASKHCIOTA KaK IMPEANISCTBEHHUK
aJICcHUJIOBOM M TryaHusoBod kucioT. IlpencraBnenue o pacmage ¥ OWOCHMHTE3€ MHUPUMHUIMHOBBIX
HYKJIEOTHI0B. Perymsius OnocuHTe3a MypHUHOBBIX U MUPUMUIAMHOBBIX HYKJI€OTHI0B. Hapymenus oomena
HykineotunoB. Ilomarpa; mnpumeHeHwe —aiionypuHoia Ui JiedeHus nogarpbsl.  KcaHTunypwus.
Oportauuaypusi.

buocunTes nezokcupuOoHykieoTu10B. [IpuMeHeHne THrHOUTOPOB CUHTE3A J1€30KCUPHUOOHYKICOTH IOB AJIst
JIeUEHUS 37I0KAYECTBEHHBIX OMyXOJIEH.

Crpoenne HYKJICHHOBBIX KHCIOT. CBs3u, dopmupyromme neppuunyto crpykrypy JHK u PHK
-5'-bocharapiii ¥ 3'-THAPOKCUIIBHBIM KOHIIBI TOJUHYKJICOTHIHBIX meneil. Bropuunas crpykrypa JHK u
PHK. BumoBbie paznuyus NEPBUYHOM CTPYKTYypbl HYKJIEHHOBBIX KHCIOT. Tumbsl PHK: puGocomubie,
TpaHCIIOpTHBIE, MarpuuHbie. CTpoeHume XxpomarnHa u pubocom. buocuntes JIHK (perumxarus),
crexuoMmerpusi  peakuuu. CyOcTpaTbl, HMCTOYHUKM DHEPruM, Marpuia, ¢GepMeHTel U Oenku
JHK-penmnukatuBaoro komruiekca. Cuntes JIHK um ¢as3er knerounoro aenenus. Maentuunocts JIHK
pa3HBIX KJIETOK MHOTOKJIeTo4HOro opranusma. lloBpexnenuss u penapauus JIHK. Xapakrepuctuka
dbepmenToB JIHK - pemapupyromiero KoMIiekca.

buocuntes PHK (tpanckpunmus): crexwmomerpusi peakiuu. JIHK kak wmarpuna PHK-mommmepassr.
buocunTes pubocoMubix, TpancnopTHbiXx U MaTpuuHbiXx PHK. IloHsiTHEe 0 MO3anM4HON CTPYKType T'€HOB,
MEPBUYHBIX TPAHCKPUIITAX U UX MOCTTPAHCKPUIILIMOHHOM TporieccuHre (co3peanuu PHK).

buocunTes GenkoB (TpaHciusmus). Peanu3zamnus reHeTHYecKoi nHPpopManuu B PEHOTUNHYECKIE MPU3HAKH

ocymiectBisiemas B Harnpasiennu JJHK [IMPHK[] Genok (0cHOBHOI MOCTYIaT MOJEKYISPHONH OMOJIOTHH).

KoHnenuus ofuH reH - onuH 0eJI0K MM TOYHeEe OJUH TeH - OJHA MoJIMNenTuaHas uemns. [Ipencrasnenue o
KOJJIMHEApHOCTH, T.€. COOTBETCTBUM HYKIECOTHJHOW IOCIENOBATEIBHOCTH DK30HOB TI€Ha U
AMHHOKHUCIIOTHOM MOCIIEIOBATEILHOCTH COOTBETCTBYIOLIETO OeKa.

buonornueckuif kof - C€rmoco0 MepeBOAa YETHIPEX3HAYHOM HYKJICOTHIHOM 3amucu HH(pOpMalud B
JBaJIaTU3HAUYHYI0O  aMHUHOKHCIOTHYIO  TOcienoBareabHocTh.  CBoiicTBa  OMOJIOTMYECKOro  Koja:
TPUILIETHOCTb,  CHEIM(PUUYHOCTh, BBIPOKICHHOCTb, YHHBEpPCAIbHOCTb. OJHOHANPABICHHOCTh H
HENEPEKPhIBAEMOCTb, CUTHAJbl TepMUHALMU. OTCYTCTBHE KOMILIEMEHTAPHOCTH MEXIY HYKJIEOTHIaMU
MPHK wu amunokucnoramun.TPHK kak anmanTtep, ocymecTBISIOMUN TepeBOon HHPOpPMAIMH C S3bIKa
HYKJICOTHJIOB Ha 513bIK aMUHOKHCIIOT. B3aumoneiicteue konoHoB MPHKc antukononamu TPHK. buocunres
amuHoanni-TPHK. Cy6crparnas cnienudpuanocts amuHoanmin-TPHK-cunreras. M3oakuentopasieTPHK.

benok-cunTe3upyromnias cucrema. [locnenoBarenbHOCTh COOBITHI TPU 00pa30BaHUU MOJUTIENTHIHOMN 1IENU
Ha pubOocoMe: WHUIMAIMS, dJIoHTanmus u TepmuHanusa. [lentuauntpancdepaznas akruBHocTh pPHK.
OyHKIIMOHUPOBAHHUE TIOITUPHOOCOM.

[TocTTpaHCHASAIIMOHHBIA TMPOIECCUHT OENKOB: YACTHUYHBIA MPOTEOJIU3, TMPUCOCIUHEHUE HEOCIKOBBIX
KOMIIOHEHTOB, MOIU(HUKAIMA aMHHOKHUCIOT, (OPMHpPOBAHHE TMPOCTPAHCTBEHHON KoH(oOpMaIuu
MOHOMEPHBIX U OJIATOMEPHBIX MOJIEKYIL.
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AnanTuBHAs PETryISALUs SKCIIPECCUU T€HOB y MPO- U dYKapHOoTOB. Teopus onepoHa. DyHKIIMOHHMPOBAHUE
OIEPOHOB, PETYIUPYEMBIX MO MEXaHU3MY MHAYKIUH U pernpeccuu. M3MeHeHne OelIKOBOro coCTaBa KIETOK
npu auddepeHnrnpoBke, ero poib sl MEAULIUHBL.

MonexynsipHble MEXaHU3MbI TEHETHUECKON M3MEHYMBOCTH. MOINIEKYIIIpHBIE MYTAllMH: 3aMEHBI, JICJICIHH,
BCTaBKM HYKJIEOTHIOB. YacToTa MyTaumii, 3aBHCUMOCTb OT YCJOBHH cpensl (paguaiusi, XUMHYEeCKHe
MyTareHsl). PekoMOMHAINM KaK HCTOYHUK TE€HETHYECKOW M3MEHYNBOCTH. MeXaHU3MBI YBEIMUCHHS YHUCIIA U
pa3HOoO0Opa3usi FeHOB B TEHOTHIIE B XOZI€ OMOJIOTMYECKON IBOIIOIHH.

[eHOTHITMYECKAST TETEPOTEHHOCTh - MPUYMHA TOIMMOp(hU3Ma OCITKOB B IMOMYJISIIUM YeJOBEeKa (BapHaHTHI
reMorioonHa, ol-aHTUTPHUIICHHA, TIIMKO3UATpaHCchepasbl, TpynmnocneupuIecKiue BEmecTBa KPOBU U JIp.).
[Tpoucxoxaenue pasHooOpazusi antuten. Ocobennoctu cTpykrypsl JHK npu muddepennupoke wu
co3peBanuu B-mumdonnrtos. [lepectpoiika JIHK B xone nepexirouenus kinacca Ig. UmmyHonepummter.

Hacnencteennbie 6oie3Hu - pe3ynbraT e(eKToB B T€HOTHUIIE; MHOTOOOpa3He W PACIpPOCTPAHEHHOCTD.
HacnenactBenHnass mpenpacroio)keHHOCTh K~ HEKOTOPBIM — 00Jie3HsIM  (OMOXMMHYECKHE  OCHOBBI).
MexayHapoHas uccienoBarenbckas nmporpamma «l'eHom uenoBeka» TexHomorusi pekomOuHaHTHRIX JIHK,
KoHCTpyupoBaHue xuMepHbix Mosiekyn JIHK u ux knonuposanue. [Tonumepasnas nennas peakuus (I1L[P)
1 TouMOphU3M JUTMHBI pecTpUKIMOHHBIX (parmenToB (IIJJPD) kak MeToapl W3ydeHUs TeHOMA
JTUArHOCTHKHU OoJie3Hel. ['eHnas tepamnusi.

ITonsTHEe O TEHHOM JOIIUHIC.
JlaGopaTopHbie padoThbI.
Jlabopatopnas paGora «IlepeBapnBaHue 6eJIKOB.
Onpenenenue KHCJIOT KeJTYI0YHOIO COAEPKUMOIO».

Conepxanue J1a0OpaTOpHON pabOTHI: TUTPOBAHHE KHUCJIOT JKEIYAOYHOTO COAEPKUMOTO B MPUCYTCTBHH
Pa3NIUYHBIX UHAWKATOPOB; pacueT 0OIIeil KUCIOTHOCTH, CBOOOTHON M CBS3aHHOW COISTHON KHCIIOTHI.

Odopmnenne 1abopaTopHOi pabOTHI.

3ammra 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONIPOCHI

1. Kakue akTopsl onpenesnstoT OMoJIOrH4ecKy o IEHHOCTh MUIIEBBIX OSITKOB?

2. B xakux oraenax XXKT u npu yyactun kakux (epMEeHTOB IPOUCXOTUT IHIPONIN3 Oenka?
3. Kakue ycrioBust HEOOXOUMBI JIJIs1 TIEpeBapUBAHUS OCIIKOB B JKETyIKe?

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

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

7. Kakue BemecTBa sBISIOTCA MpoxyKTamMu ruaposnu3sa 6enkoB B XKKT? KakoBel MeXxaHH3MBI HX TPaHCIIOPTA
U3 KUILIEYHHUKA B KPOBb?

JlaboparopHas pabora «KoHe4HbIe MPOAYKTHI a30THCTOr0 00MeHa».
OnebiT 1. buyperoBas peakuus Ha MOYEBHHY.
Omnpit 2. KonmuvecTBeHHOE OTpeieNieHre KpeaTHHINHA B Mo4e 1o 1BeTHOH peakuuu Adde (merox [lommepa).
OmeiT 3. KomnyecTBeHHOE ompe/ielieHue aMMuaka B Mode o ManbsdarTu.
Odopmnenne 1abopaTopHOi pabOTHI.
3ammra 1a00paTOpHOI pabOTHI.
KoHTposnpHBIE BONIPOCHI

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

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

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

4. Tlouemy npu MOPAKEHUSAX TIEUCHHU HAOIIONACTCS aMUHOAIMTYPHS?
5. KakoBbI IPUUNHBI YBEIUUYEHUS U YMEHBIIECHUS SKCKPELIUN AMMOHUIHBIX COJIEH ¢ MOYOH?
6. Y KOTro CyTOYHOE BBIJICJICHHE KpeaTHHWHA OOJIbIIe — Y MY>KYUH WK Y skeHImuH? [Touemy?
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7. T1aTonoruio Kakoro opraHa MOXKHO IPEINOJIOKUTh Y OOJBHOT0, €CIM OMOXMMHYECKUN aHaIU3 KPOBH
II0Ka3ajl yBEJIMYEHNE KOHLIEHTpaluu MoueBUHbI? [louemy?

8. IlaTooruio Kakoro opraHa MOXKHO MPEIMOJIOKUTH y OONBHOTO, eciii OMOXMMUYECKHI aHaJu3 KPOBU
II0Ka3ajl CHUKEHUE KOHIIEHTpauu MoueBUHbI? [Touemy?

JlaGopaTtopHoe 3ansiTHE.

1. [TucemenHast KOHTpoOJbHAsA paboTa mo Teme «OOMeH U (PyHKIIMH a30TCcoAepKAITUX coeanHeHn. OOMeH
aMHMHOKUCIIOT U 0esikoB. OOMEH HyKJIEHMHOBBIX KHCIIOTY.

2. TectupoBaHue (KOHTPOJBHBIN Cpe3).
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocTaBbTe U BBIYYUTE KOHCIIEKTHI JICKIIUM.

2. [ToaroroBeTech Kk 1abopatopHbiM padoram «IlepeBapuBanue 6enkoB. OnpeneneHne KHCIOT KeITyJOYHOTO
coiep>)KUMoro, «KoHeuHnble MpoLyKThl a30THCTOTO OOMEH.

3. Pemmnre 3agaun:

1. 3anosHuTte TaOMUNy «XapaKTEePUCTHUKA MPOTEOJIUTUYECKUX (DEPMEHTOB KeJTYI0YHO-KUIICYHOTO
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 noctynumio 80 r 6esika B cytku. C Mo40ii 32 3T0 ke Bpems
BbIIeJWJIOCH 12 1 a30Ta. KakoB a30TuCTbI 0aaHc y pedeHka?

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

4. Ilpu pepuunmre BuUTaMuUHA B6 y TrpylHbIX [JeTeil, HAXOAMBIIUXCH HAa HMCKYCCTBEHHOM
BCKAPMJIMBAHUM, ONIMCAHBbI IOPAKEHUS HEPBHOM cucTeMbl. O0bsiCHMNTE OMOXUMHYECKHE MEXaHU3MbI
Pa3sBUTHS MNATOJOTMH, BCIHOMHHMB POJib 3TOI0 BHTAMHHA B O00MeHe HelpoOMeIUATOPOB M
aMUHOKHCJIOT. /{1t 3TOoro mepeuymciauTe OCHOBHbIE MNpellIeCTBEHHHUKH MeAHWATOPOB H CaMu
MeaMaTopbl, MeTa00JM3M KOTOPBIX CBSi3aH ¢ BUTamMMHOM B6, npuBenutre npuMepbl peakuui
00pa3oBaHMsl HEKOTOPHIX OMOTeHHbIX AMUHOB, YKAKUTE, KAK MPOMCXOAUT UX HHAKTHBALMS.

5. B 1962 r. BnepBble ObuLIa oOnmHMcaHa ceMeiliHasi THMIIEPpAMMOHHEMHsl, IiepejaBaeMasi II0
ayTOCOMHO-PEleCCHBHOMY THIY. JTO 3a00/ieBaHUHE XapaKTepu3yeTrcsi CTONKHUM YyBeJUYeHHeM
COJdep:KaHUsl B KPOBHM aMMMAKa M NMOJHBIM OTCYTCTBHEM HHUTPY/LIMHA. OCHOBHbIe KJIMHHUYECKHE
CHMIITOMBI CBSI3aHBI € MOPAaKeHNEM LHEeHTPaJIbHONH HepBHOI cucTembl. Hannmmnre peakunio, koropasi
0ioKUpoBaHA NMpH AaHHOI martosornu. [louyemy cocTosiHme GOIBHBIX YJY4YIIAeTCH MOCJ€e BBeACHUS
MIYyTAMUHOBOM KNCJ0THI? Kak H3MEHHUTCSl CyTOUHOE BbljIeJIeHHe MOYEBHUHBI IIPH 3TOI NATOI0TUM?

6. B 00JbHUIlY OCTaBJIeH JBYXJIETHUI pPe0CHOK ¢ SIBJCHUSAIMH OTCTAJIOCTH B (PU3NYECKOM H
YMCTBEHHOM pa3BuTuu. B Moue oOHapy:KeHbl (eHHIATAHUH M (PEeHWINMPOBUHOTPAIHAS KHUCJIOTA.
KakoBa mnpuuyuna 3ad0oneBanusi? Ilouemy B Moye B OO0JbIIMX KOJUYECTBAX TMOSBJISETCS
ennnananun? Ipensoxure JedeHue sl JAHHOTO CIaydas.
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7. Y HOBOPOKIECHHOTO pedeHKAa B poaaoMe 00HAPYKHJIM HA MOKPBIX IeJIeHKaX TeMHble nsaTHa. [lpn
00cJIeI0BAHUM B MOYe OOHAPYKEeHO 00JIbII0e KOJIUYeCTBO FOMOT€HTU3HHOBOM KUCJIO0ThI. O0bsICHUTE
BO3MOKHYI0 NPHYMHY HalOaogaemoro HapymeHusi. Jlasi orBera Ha3oBHTEe COeIMHEHMS,
HAKAIIMBAKWOIIHeCs: B MoYe 00JBHOIO, YKAKHUTe, NPH KAKOM 3a00JieBaHMH HaOII01aeTCs TaKoM
cumnroM. Hanmummure cxemMy MeTadoIM4ecKOro ImyTH, B KOTOPOM 3TO COeJIMHEHHE SIBJISIETCH
NPOMEKYTOYHBIM MeTabouToM. HasoBuTe (pepmMeHT, OTCYyTCTBHE KOTOPOro SIBJISICTCS NPUYHHOM
3a0oJieBaHus.

8. AJUIONyPHHOJI — HHTHOMTOP KCAHTHHOKCHUAA3bl — MCMOJb3YyeTCH s JedeHus: mogarpol. Kakosa
OMOXMMHMYeCKasi 0OCHOBA TAKOIO0 JiedeHusi?

9. Ilpu HacJieACTBEHHOI OPOTAUAYPHH HAPYIIAeTC MeTa00JM3M NMUPUMHIMHOBBIX HYKJIEOTH/IOB.
JTO0 NMPUBOAUT K Pe3KOMY OTCTABAHMI0O B YMCTBEHHOM M (PU3HM4YECKOM Pa3BUTHH, HAPYUIEHHIO
npoueccoB KpoperBopeHusi. C M040ii 00JIbHBIX BBIBOAUTCH A0 1,5 I OpOTOBOIi KHMCJIOTBI B CYTKH.
Ha3zoBurte ¢gepMeHT, HacJeACTBEHHBIN JeQeKT KOTOPOro siBIsieTCsl NMPUYMHON 3TOro 3a0os1eBaHusl.
O0bsicHuTE, MOYEeMYy BBeJleHHEe YPHIAMHA WINM HUTHAUHA YMEHbIIaeT MATOJOrHYecKHe MPOsBJICHUS
00J1e3HM.

10. Y 310poBOro 4esoBeka B Mo4Ye OOHAPYKMBAKOTCH AJAHWH, CEPUH, IIIYTAMMHOBAasl KHUCJIOTA,
[IMUOMH. Y 4YeJioBeKa, 00JbLHOr0 IMUCTHUHYPHEH, ¢ MOYOH BBIAEJISIOTCH AMHUHOKHMCJIOTHI, KOTOPbIM
coorBeTcTBYOT Komonbl MPHK: LYY, I'YY, VI, I'VI, YUI, I'VIl, AYA. BblaejleHue Kakux
AMMHOKHCJIOT XaPAKTEPHO JJIf 00JbHbIX HMCTUHYPHEH?

Tema 7. OcHOBHBIC IPMHIMIIBI PeryJasanun odOMeHa BemectTs B opranusme. (OIIK-3, OIIK-5)
Jlexknus.
Jlexuus 1.
T'opmoHanbHast perynauus Kak CpeACcTBO MEXKKIETOUHOM M MEXKOPTraHHOM KOOpAMHALMKA OOMEHa BEIIEeCTB.
OCHOBHBIE CHCTEMBI MEKKJIETOYHOW KOMMYHUKALIUU: SHIOKPUHHAS, TapaKpUHHAsI, ayTOKPUHHAS! CUCTEMBI.
Krnaccudukanus ropMoHOB IO MecTy 00pa3oBaHMsl, 10 MEXaHW3MYy JAeicTBus. Ponb ropMoHOB B cucTteMe
perynsiuuu MetadonusMa. M3menenust Metabonu3ma MpH rumno- U runeprupeose. [IpudnHbl U nposiBiIeHus
sHAEMHUYeCcKoro 300a. IlojoBbIe TOPMOHBI: CTpOEHUE, BIMSHUE Ha OOMEH BEIIeCTB W (PYyHKLIHUU MOJOBBIX
’KeJe3, MaTKU M MOJIOUHBIX kefe3. [opMoH pocTa, cTpoeHue, QyHKITHH.
CuHTe3 U ceKpelys NENTUIHBIX TOPMOHOB, IPOU3BOJHBIX AMUHOKHUCIIOT U KOPTUKOCTEPOUI0B. MI3MeHeHus
KaTabonu3Ma TpU TUTEP- ¥ THIMOKOPTHIM3ME. Perynsiusi CHHTe3a M CEeKPEIM TOPMOHOB MO0 MEXaHU3MY
00paTHOi CBSI3U.
Perynsauus sHepretTuueckoro Metadoiu3Ma, pojib HHCYJIMHA U KOHTPUHCYJISIPHBIX TOPMOHOB B 00€CTIeYeHUH
romeocTtasa. Posib MHCYIHMHA W TJIOKaroHa B PETYISIIIMM SHEPreTHUYEeCKOro MeTadoiu3Ma npu HOpMajJbHOM
MUTAaHUH U [IPH rojoaaHuu. Mi3MeHeHus: TopMOHAJILHOTO cTaTyca U MeTaboIM3Ma IIpU caxapHOM Juadere.
[Tonatue o momuure. IIATHI KIacc TONMUHTOB «MoaynaTopsl MeTabonn3May. MHCYIMH Kak JONMUHIOBBIN
MOIyIsTOp MeTabonm3ma. HHauBHOyalbHbIE OMOXMMHYECKHE pPEaKIMU OpraHu3Ma 4YeloBeKa Ha
JOTIMHTOBBIN UHCYJIHH.
[roKoKOpPTHKOUA-CONIEpIKalIie TOMUHT-IIPenaparbl: OMOXUMUYECKUEe MEXaHU3Mbl BIMSHHUS Ha OpPraHu3M
YeJioBeKa.
JIOTIMHTY Ha OCHOBE MENTHAHBIX TOPMOHOB M MOIYJISTOPOB FOPMOHOB (XOPHMOHUYECKUN TOHAJOTPOIHH,
JIOTEMHU3UPYIOUIUIT TOPMOH, TOPMOH pOCTa): OMOXMMHUYECKHE MEXaHH3Mbl BIMSHUS Ha OpraHu3M
YeJioBeKa.
JIOTIMHTH Ha OCHOBE PUTPOIIOITHHA U arCHTOB, BIUSIOIIUX HA 3PUTPOI0I3, - ONOXUMHYECKUE MEXaHU3MBI
BJIMSTHUSI HA OPTaHU3M YeJIOBEKa.
Jlexums 2.
[TaToreHe3 OCHOBHBIX CHMIITOMOB caxapHoro mauabera. [lmaGermueckass koma. [larorene3 mo3mHUX
OCJIOKHEHUH caxapHOro auabdera (Makpo- ¥ MUKPOAHTHOIATHH, HEQPOIIATHsI, PETHHOIIATHS, KaTapaKTa).
Poinb TopMOHOB B perymsiiuu ooOMeHa Kablus U ¢pocdaros (mapaTropMoH, KAIBIIUTOHWH U KaJIBIIUTPUOI).
CrpoeHue, OMOCUHTE3 M MEXaHWU3M ACHCTBHS KanbUuTpuona. [IpuyuHBl M MpOSBICHUS paxura, TUIO- U
rUnepnapaTupouan3ma.
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Ponp mouek B oOmene BemiectB. OOMEH BOABI M MUHEpaJbHBIX cojeil. OOmye cBoicTBa MOYH.
XUMHUUECKUH COCTaB: OpraHMYECKHe M HEOpraHW4YecKue BemecTBa. llarorornyeckue KOMIOHEHTHI MOYH,
MEXaHHU3MBI UX MOSIBICHUS B Mo4e. KIIMHUKO-THarHoCTUYeCKoe 3HaueHHe OMOXMMUYECKOTO aHaJIi3a MOYH.
Ponp nouek B mojiepykaHUH KUCIIOTHO—OCHOBHOTO paBHOBecHs. Poib mouek B 00e3BpeKMBaHUM aMMHUAKA.
MuHnepalibHbI€ BelllecTBa TKaHel dyenoBeka. Kiaccudukanus. I1yTi mocTyruieHuss MUHEpalbHBIX BELIECTB B
OpraHu3M, MeXaHU3Mbl BcachiBaHMs. DOYHKIMUM MHHEPAIbHBIX BEUIECTB. OJEKTPOJIUTHBIA COCTaB
OMOJIOTUYECKHX JKUAKOCTeH. MexXaHu3Mbl peryssinuu 00beMa, 3JIeKTPOJIUTHOrO coctaBa U pH xuakocrei
opranusma. Pojib Moyek, >KelyZouHO-KUIIEYHOTO TPaKTa, KOXM, JIETKUX B PETYISLUH BOIHO-COJEBOTO
obmeHa. Perymsnus BogHO-conmeBoro oOmeHa. CTpoeHue M (DyHKIIMM ambAOCTEPOHA M Ba3ONPECCHHA.
CucrtemMa peHMH — aHTHOTEH3MH - ajJbJOCTEPOH. bHoXMMHUYEeCKne MeXaHU3Mbl BO3SHUKHOBEHHUS MOYEUHOM
TUIIEPTOHUN

JlaGopaTopHbie padoThbI.
JlaGopaTropHasi pabora «MuHepaJbHbIi U BOAHO-COIEBOIl 00MEH».
Coneprxanue 1ab0paTopHOM pabOTHI

OmbiTr 1. Omnpenenenue Heopranumueckoro ¢ocdopa B CHIBOPOTKE KPOBH 110 BOCCTAaHOBJICHUIO
bochopHO-MOTHOAEHOBOM KUCIOTHI (POTOMETPHUESCKIM METOIOM).

OmnpIt 2. OnpeneneHne Kaablus B CBIBOPOTKE KPOBU IO METOAY A€ Baapaa (TUTpUMETPUYECKUM METOAOM).
Odopmiienne mabopaTopHOil pabOTHI.
3amura 1a00opaTopHON PabOTHI.
KoHTponbHbIE BOTPOCHI
. KakoB MuHepanbHblii cocTaB KpoBU?
. Kakue ropMoHBI peryaupyoT BOAHO-COJIEBOK OOMEH B opranusme?
. Kakue ropMoHbI y4acTByIOT B peryiasiun GochopHO-KaabLueBOro oomMena?

1
2
3
4. B KakuXx ciyqasix pa3BUBAIOTCS TUIIOKAIBIIUEMHS U TUNIEPKAJIBIIUEMHUS?
5. B kakux ciyyasix pa3BUBAIOTCS TUIOKAIHEMUS U TUIIEPKATUEMHUS?
6. [lepeuncnure mpuanHbl runepdocdaremun u runodocharemMun.
7. YKaXXnUT€ CUMIITOMBI TUIIO- U TUIIEPKAIBIUEMHUH.

JlaGoparopHasi padora «bnoxumMusi MoUmn».
OmneiT 1. BeisiBnenue gppykro3ypun npodoit CenuBaHosa.

OnbiT 2. TlonmykoJUYEeCTBEHHBIM METOJ| OMPENEICHHS TIIOKO3bl M KETOHOBBIX TE€JI B MOYE C IOMOIIBIO
TECT-IIOJIOCOK.

Omert 3. [TomykonudyecTBEHHOE ompeierieHue O6emka B Mode nmpoooi ['emepa.
OmnpiT 4. KauecTBeHHOE OOHApPYKEHNUE AMUHOKHCIIOT B MOYE.

Odopmiienne mabopaTopHOIl pabOTHI.

3amura 1abopaTopHON pabOTHI.

KoHTponbHbIE BOTPOCHI

. Kakue ropMoHBI y4acTBYIOT B peryasiiuu oOMeHa yIiieBo0B, ;KUPOB U OeKOB?
. Uro sBRsieTCs MpuIMHOM caxapHoro nquadera 1 u 2 Tuma?

. Kakuie n3mMeHeHns OMOXMMHUYECKOTO COCTaBa MOYH HAOIIOMAIOTCS IPU caxapHOM auadere?
. I[Ipn xakux 3a001eBaHUAX HAOTIOAACTCS TIFOKO3YpHs?

. Ilpu xakux (pU3NOIOTHUECKUX COCTOSTHUAX HAOMIONACTCS [TFOKO3YpHs?

. YKa)XuTe MpUUMHbI pa3BUTUS (PYKTO3YpHUH.

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

00 3 N L LN

. I[Ipn xakux 3a601eBaHUAX HAOTIOAACTCS aMUHOAITUAYPHs?
Penrenne cuTyanimoOHHBIX 337124 MO0 TeMe
«OCHOBHBIE MPUHIUTIBI PETYJISIHA 00MEHA BelIeCTB B OPraHU3Me»:
- perymsus oOMeHa OeJIKOB, JIMITUI0B U YIIICBOIOB;
- peryisinus BOJHO-COJIEBOTO OOMEHa;
- perynsiust GopOpPHO-KATBIMEBOTO OOMEHA;
- 3a00JIeBaHus, CBSI3aHHBIC C HAPYIIICHUEM TOPMOHAIILHOW PETYIISAIUH.

31



JlaGopaTtopHoe 3ansiTHE.
1. IMucemenHast KOHTposbHasg pabora 1Mo TeMe «OCHOBHBIE MPHUHIMIIBI PETYISALUU OOMEHa BELIECTB B
OpraHu3Me».
2. TectupoBaHue (KOHTPOJBHBIN Cpe3).
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocTaBbTe U BBIYYUTE KOHCIIEKTHI JICKIIUM.
2. ToaroroBsrech K JaboparopHbIM paboram «MUHEpanbHBII U BOIHO-COJNEBOM 0OMeH», «buoxumus
MOYM.
3. Pemure 3amaun:
1. 3anoaHuTe TA0IUNY «BiusAHME TOPMOHOB HA YIVIEBOAHbIH 00MeH)).

TopuoH Foeten (opragel-MHmeEH | Havesenne MeTadomIHE3Ma B KISTHAX-MHIIEHTY
Hucymmn

Koptazon
I'mokaroms

ATpeHATHH

2, 3amoaEHTe TAOMHOY «] OpMOHEL peryIHPVIOIMIHNS EOTHO-CONMEE0H 00MeH».

TopuoE MecTo cHETE23 Cravyn JpderT geHcIERT
BazonpeccHE

AMETOCTEPOH

| YpeTHEECKHE dakTop
3. SamomEETE TR0MHNY «] OpMOHEL, PETVIHPYVIOMHE 00MeH KanelnHd H docdopas.

TopuoE MecTo cHHTEZA Cramyn JpdexT geHCTERA

T
Kameumipaon
KamenuIoHEE

4. HayumTe cxeny:
l:'I'I,IIE.I'IE'HHE-' WKW NOpaxdEeHne NapawWTOENAHEX Henes

|

HeduuynT napatropMona

‘,.--""'"""‘"-u-._i

YuEHBLIEHKE MOBHAKE ALK BripegeHue KanbUwa
KANLUWA W3 KOCTER C MOYORA

CHMMEHNE KOHUEHTPALH KANEUNA B KPOBK

!

MoeenueHre HE PEHD-MEILLEY HOH B DG-E'_-,",EI.I-!M OCTH

'

Cymopory, NAapHHrocnazs



CocTaBbTe aHAJIOTUYHYIO CXEMY ISl TUIIEPIIApaTUPEOUIN3MA.

5. IlpuBeauTe npuMepbl ABYX PeryjasiTOPHbIX (pepMEHTOB, B OTHOIIEHUM KOTOPbIX HHCYJIHH H
NIIOKATOH SIBJIAIOTCS aHTaroHucramu. Hanmummre peakuuu, katajausupyemble 3TUMHU (epMeHTaAMH,
U NpecTaBbTe cXeMbl PeryJisiiiii HHCYJIMHOM U [ITIOKATOHOM.

6. XapakTepHbIMM CMMITOMAMH CAXAPHOT0 1MadeTa SBJSAIOTCSA: TMIEPIVINKEMHS M TJIIOKO3YpHS;
KEeTOHEeMHSI M KeTOHYpPHS; a30TeMHMsl M a30Typusi; NOJUYPHSA M TOJUIAUINCHUS; TUNEPIUNNIeMHUs.
O0bsicHuTE, IOYEMY.

7. Ilpu u30bITOYHON CEKpelurHd NrOPMOHA Y 0OJHHOI0 Pa3BHJICH 3K30()TAJIbM, BOSHUKJIA TAXUKAPIAWS,
pa3apakKuTeJbHOCTL W HcxylaHue. O kKakoM ropmoHe wujaer pedyb? KakoBbl OHOXHMHYECKHe
MEXaHM3MBbI eiiCTBUSA ITOI0 TOPMOHAa?

8. ¥ GoabHOrO 00Hapy:KeHa OIMYX0Jib HAANOYEYHUKOB, MPOAYUHPYIOIIAs NMOBbINIEHHOE KOJIUYECTBO
koptu3oia. Kakue wu3MeHeHusi OMOXMMHUYECKHMX IMOKa3arTejeil KPOBH XapaKTepHbI AJsl 3TOil
naroiaorun? Kak u3MeHMTCSE 00MeH BelleCTB y JAHHOrO 00JbHOro? Biausier Jim runepnpoxykuus
KOpTH30J1a Ha oOpa3soBanue AKTI'?

9. ¥V Myx4uHBI 23 JileT NpPH NPOBeJIeHHH XHMPYPIru4YecKOd omepanyy Mo YIAJCHHI0 OIYXOJIH M3
BEpPXHero oraesa nepeaHei aojaum rumnodgusa OblLI 3aTPOHYT HepelieeKk 3aaHeill qoau runopusa. B
NOCJICONEePAlMOHHOM NepuoAe (yHKOMH 3agHeill N0JM THNOPH3a HOPMAJHM30BAJIMCH, OIHAKO Yy
nanMeHTa Hadaoaanach noauypus. Kak 310 MokxHO 00bSICHUTD?

10. OnumnTe pasHMOY B TOPMOHAJBLHOM H MeTa00JMYeCKOM NPO(PH/ISIX OPraHu3Ma B CHTyalllu
JIETKOT'0 I'0JI0/1a ¥ NMPOAOJIKUTEIHLHOI0 I0JIOIAHMSA.

Tema 8. buoxumus opranos u tkanei. (OIIK-3, OIIK-5)

Jlekumus.
OcoOeHHOCTH pa3BUTHSI, CTPOCHHS W MeTaboiau3Ma 3puTporuToB. OOpa3oBaHMEe W 00E3BPEKUBAHHE
aKTUBHBIX ()OPM KHCIIOpOJa B PUTPOLUTAX. TpaHCHOPT KUCIOPOAa U AuOoKcuaa yriepona. OcoGeHHOCTH
HACBILEHUS TeMOTTIOONHA KUCIOPOJOM U YTapHBIM Tra3oM.
OcHoBHBIE CBOICTBa OEJNKOBBIX (paKkUMii KPOBH W 3HAUYEHHE HX OINpPENEeNCHUs IS JAUArHOCTHUKU
3a0oseBaHuil. DH3UMOIUArHOCTUKA.
CaepThIBaroIasi cucTeMa KpoBH. JTambl 00pa3oBaHHs (UOPUHOBOrO CrycTka. BHyTpeHHUIl M BHEIIHUN
NyTU CBEpPTHIBaHMA. KOMIOHEHTHI, IPUHIUIBI 00pa30BaHUS M IOCIIEA0BATEIbHOCTh (DYHKIIMOHHUPOBAHUS
(epMEHTHBIX KOMIUIEKCOB MPOKOATYASHTHOTO myTu. Ponb Butamuua K B cBepThiBaHNM KpoBH. OCHOBHBIE
MeXaHU3MbI GUOPHHOIN3a. AKTUBATOPHI IUTA3MUHOTEHA KaK TPOMOOTUTHYECKUE CPENICTBA.

OCHOBHBIE ~ AHTHKOArylIsHTBl ~ KpoBH:  aHtuTtpomOun  III,  makpormoOynuH,  aHTUKOHBEPTHUH.
AHTHKOAryIsIHTHBINA yTh. ['eMopummu. Knuaudeckoe 3HaueHHe OMOXMMUYECKOTO aHaIn3a KPOBH.
OcobeHHOCTH OMOXMMHYECKOTO COCTaBa MeyeHH. Peakinu o0e3BpeKuBaHMs BEIIECTB B rneueHu. [lonarus
«TOKCHUYHOCTBY». MeTabomu3M SHIOTEHHBIX M YY)KEPOIHBIX TOKCHYECKHMX BEIIECTB: pPEaKLUU
MHKPOCOMaJIbHOTO OKHUCIICHUS U PEAKIUU KOHBIOTALUU C INIyTaTUOHOM, INIIOKYPOHOBOM KHMCIIOTOM, CEPHOU
KucinoToi. Peakiun 00e3BpekMBaHMS MPOMYKTOB THHEHHUS, IOCTYMAOIUX M3 KHIIEYHUKA. benok
MHOKECTBEHHON JIEKapCTBEHHOM ycToiunBocTH. OOE3Bpe)KMBaHME HOHOB TSDKENBIX METauloB. benku
TEIIOBOTO LIOKA.

Ponmp meuenn B oOmeHe rema. Peakmuum pacnmaga rema, «IIpsSAMOW» U «HEMPSMOW» OMIHpYOHH.

O6e3BpekuBanne ounupyouHna. «lIpsmoit» u «Henpsmoiy ounupyouH. Hapymenus oOmMena OunupyOunHa.

Kentyxu: remonuTuyeckas, OOTypallMOHHas, IEYEHOYHO-KJIeToYHas. JKenaTyxa HOBOPOXKIIEHHBIX.
HacnenctBennsie xentyxu. JlnarHoctuuyeckoe 3HaY€HUE OMpeAeNieHUus OMIUpyOMHAa W APYTUX JKEITYHBIX
MUTMEHTOB B KPOBH M Moue. bDHOXMMHUYECKHE MEXaHU3Mbl pa3BUTHUS IE€YEHOUYHO-KJIETOYHOM
HEJOCTAaTOYHOCTU W TEYEHOYHOM KOMBI. buoxuMuyeckue MeToapl NHArHOCTUKHM HApYyLIEHUH (QYHKINH
MIEYEHHU.

XWMHYECKUN COCTaB HEPBHOW TKaHW. MUEITHMHOBBIE MEMOpPaHBI: OCOOCHHOCTH COCTaBa M CTPYKTYDBHI.
DHepreTHuecKkuidi OOMEH B HEpPBHOW TKaHW; 3HAUYCHHE ad’poOHOT0 pacmaja TJOKO3bl. buoxumus
BO3HUKHOBEHHUSI M TIPOBEACHHUS HEPBHOTO HUMITylIbca. MONEKyIsIpHble MEXaHH3Mbl CHHANTHYECKON
nepegadyd. Meauaropel: alUETHWIXONHWH, KaT€XOJaMUHBI, CEpPOTOHMH, [ |-aMHHOMAcCisiHas —KHCIIOTa,
[IyTaMUHOBAs KUCJIOTA, [TIUIMH, TUCTAMUH.
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Baxwueiimue 6e1xu MUOQUOPUIUT: MHO3UH, aKTUH, aKTOMHO3MH, TPOIIOMUO3UH. TPOTIOHUH MolekyssipHast
CTpyKTypa MHOGUOPHIUL. BbuoxuMudyeckue MeXaHHU3Mbl MBIIIEYHOTO COKpAIIEeHUs U pacciadneHus. Poib
rpaJiieHTa OJHOBAJCHTHBIX HOHOB W HMOHOB KaJIbIUS B PETYISALUU MBIIIEYHOTO COKPAILCHHUS.
Capxomazmaruiecke OelKU: MUOITIOOMH, €ro CTpPOeHHE M (QYHKUIMHU. DKCTPAKTHUBHBIC BEIIECTBA MBIIIII.
OCOOEHHOCTH SHEPreTHYeckoro ooMeHa B MbIIIax; kpearuHpocdar. buoxumudeckue U3MEHEHHS TPU
MBILIEYHBIX JUCTPODUAX U AeHepBaluu MbI. Kpearunypus.

Konnaren: 0coOOEHHOCTH aMUHOKHCIIOTHOTO COCTaBa, TIEPBUYHONW M MPOCTPAHCTBEHHON CTPYKTyphl. Poib
aCKOpOMHOBOM KHCJIOTHl B TUIAPOKCHJIMPOBAHMUIIPOIMHA W Ju3uHA. [IposiBIeHus HETOCTaTOYHOCTH
ButamuHa C. OcobeHHocTH OmocWHTE3a © co3peBaHMs KoywiareHa. [lomumopdusm  kosutareHa:
bubpmooOpasyromnme, acCOIMUPOBaHHbIC ¢ GUOPWIIIIAMHU, «3aIKOPEHHBIC», MUKPO(DHUOPHUIUISPHBIE THITHI
koymareHa. OcCoOOEHHOCTH CTpOeHUS U (DyHKIIMHA dIacTHHA.

benkoBo-yrneBoHbIE KOMILIEKCHI. [TTMKO3aMUHINIMKAaHbl U npoTeorivkanbl. CtpoeHue u QyHkuus. Poib
[IIOKYPOHOBOM KHCJIOTHI B OpraHU3allii MEKKJIETOYHOTO MaTpUKCa.

Anre3uBHBIC OCITKM MEKKJIETOUHOTO MaTpukca: (GruOPOHEKTHH M JJaMUHUH, UX CTpOeHHE U QYHKIUU. Poib
THX OEJTKOB B MEKKJICTOUHBIX B3aUMOACUCTBUSX M pa3BUTHH omyxosed. CTpyKTypHas OpraHH3anus
MEXKIIETOYHOTO MarTpHukca. VI3MEHEHHs COCOUHHUTENBHOW TKaHW TPH CTApeHUH, KOJUTareHo3ax. Poib
KOJUTareHa3bl MPH 3aXHBICHHH paH. OKCHIPONMHYPHsI TPU KOJUIareHo3aX. BOoNe3HW COeqMHHUTENBHOM
TKaHH.

KneTkyn KOCTHOM TKaHHM — OCTEOO0JIACTEI, OCTEOIUTHI, OCTEOKIACThI. XUMUYECKHH COCTaB KOCTHOM TKaHH.
Heoprannueckue komnonentsl. Opranndeckuii marpukc. @opmupoBanne xkoctu. [Iporecc occudukammm.
Pe3opOrust kocTHO#M TKaHu. DAaKTOPHI, BIUSAIONIME HA META0OJIM3M KOCTHOW TKaHHW: TOPMOHBI, (DEPMEHTHI,
BuTaMUHBI. OCHOBHBIC TPYIIIBI 00JIe3HEH KOCTEH.

JlaGopaTopHbie padoThbI.
JlaboparopHas padora «Onpenenenne OuanpyouHa
B CbIBOPOTKE KPOBH 10 JUA30PeaAKIHMH B IPHCYTCTBHU
akueneparopa (Meroa Menapammuka, Kaerropna u Tpoda)».
Coneprxanue 1abopaTopHO paObOTHI:

OmnpeneneHne KOHIIGHTPALUU OOLIET0 W MPSMOro OMIMpyOMHA B CHIBOPOTKE KPOBH IO JHA30PEAKIMU C
IMAa30CMEChI0 U KO(PEHMHOBBIM PEAKTHBOM (DOTOKOJIOPUMETPUYECKHM METOJ0M. PacueT KOHIEHTpaiuu
HENpsAMOTo OUIHPYOHHA.

Odopmiienne mabopaTopHOIl pabOTHI.

3amura 1abopaTopHON pabOTHI.

KoHTponbHbIE BOTTPOCHI

. KakoBa xummueckast npupona ounupyounna?

. Kakue mpornieccrl mpoucxoasaT ¢ OumMpyOnHOM B TieueHn?

. Ha yem ocHOBaHO aeneHune OuaMpyOrHa Ha MPSIMON M HENPAMO?

. KaxoBo HOpManbHOE coeprkanne OnnnpyOnHa B CBIBOPOTKE KPOBH?

. Ilpu xakux BUAAX JKENTYX B MOUE MOXKET OOHApYKUThCs Omnpyoun? [Touemy?
. IIpn xakux BHAAxX )KENTyX MPOUCXOAUT oOecriBeunBanue kana? [Touemy?

~N N L W

. Kak oTmnunTh MEXaHNYECKYI0 J)KENTYXy OT F€EMOJIUTHYECKOH 110 aHaJIN3y KpOBH?
JlaGoparTopHasi padora «KosinuecTBeHHOE onpeae/ieHre
o0mero 0e1ka CbIBOPOTKH KPOBH 110 OMyPeTOBON peakuum».
Coneprxanue 1ab0paTopHOM pabOTHI

KonmnuectBenHoe ompenenenue oOmiero Oeska CHIBOPOTKM  KPOBHM 1O  OWypeTOBOW  peakuuu
(OTOKOIOPUMETPHUECKUM METOJOM.

Odopmnenne 1abopaTopHOi pabOTHI.

3ammra 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONPOCHI

1. KakoBbl 0cCHOBHBIE ()YHKITUU KPOBHU B KU3HEIEATECIHOCTA OpraHu3ma?

2. Kakue OenkoBble ppakliy BXOAAT B COCTaB I1a3Mbl KpoBH? KakoBbI HX OCHOBHBIE (DyHKIIMN?
3. B yeM oTiinuM€ CHIBOPOTKH OT IJIA3MbI?
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4. Ilepeuncnute OydepHble CUCTEMBI KPOBH.
5. [IpuBenuTe npuMepbl CEKPETOPHBIX U AIKCKPETOPHBIX (PEPMEHTOB KPOBH.
6. [IpuBenuTe npuMepsl HHIUKATOPHBIX (PEPMEHTOB KPOBH.
7. HazoBuTE OCHOBHBIE OENIKH — (PaKTOPBI CBEPTHIBAHUS KPOBH.
8. Uro xapakrepusyeT OenkoBblit kKo duuueHT? Kakue 3a601eBaHNs MOTYT IIPUBECTH K €T0 U3MEHEHUIO?
9. Vkaxxute nNpU4UHbI TUIIONIPOTEUHEMUHU.
10. Ykakute npUUMHBI TUIIEPIIPOTEUHEMUH.
Pemienne cuTyaliluOHHBIX 32124 110 TeMe « BHOXMMUS OPraHoOB U TKAHe»:

- 3a]1a4M 110 OMOXUMUH T1EUECHHU;
- 3a/1a41 110 OMOXUMUH KPOBU;
- 3aJ1a4¥ 110 OMOXMMUU MBIIIEYHON TKaHHU;
- 3a/1a41 110 OMOXUMUH COEAMHUTEIHHON TKaHU.
JlaGopaTtopHoe 3ansiTHE.
1. [IucbmenHas KOHTpOIbHAs paboTa 1o TeMe «brHoxumust OpraHoB U TKaHEW».
2. TectupoBaHue (KOHTPOJIBbHBIN CPE3).

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3agaHus 1719 CaMOCTOSATEJIbHOM PadoThI
1. CocTaBbTe U BBIYYUTE KOHCIIEKTHI JICKIIUM.

2. TloaroroBerech K abopaTopHbIM padoram «OmpeneneHue OWnMpyOWHAa B CHIBOPOTKE KPOBHU TIO
IMa30peakiMi B TNPUCYTCTBHM akieneparopa (Meron Mennpammka, Kierropsa u  I'poda)»,
«KonmuecTBeHHOE onpezieneHre o011ero 0enka ChIBOPOTKH KPOBH MO OMYPETOBOI peaKIium.

3. Pemnre 3amaun:

1. B opraam3mMe DOpPHCYTCTBYWOT TpH  H30QopMbl  (epMeHTa  HUTOILIA3MATHYECKOM
kpeatuHdochoxnnassl - BB, MB u MM. Kakyo peaknuio karaausupyer kpeatnnpocpoxkunasa? B
KAaKHX OpraHax cojaepxarcsd pasHble u3ogopmbl KpeatnHpochokuHasbl? Kakme mnarosoruu
MO03BOJIAET JHATHOCTHPOBATH MOBbINIEHHE AKTUBHOCTH B KPOBH 3TUX H30¢opMm? O0bsicHUTE, MOYEeMYy
B KJIMHHYECKOI NMPaKTHKe KpaiiHe PeJKo OlleHMBAKT aKTHBHOCTb B KPOBH M30(popmbl BB?

2. B kakoii moc/jie10BaTeJbHOCTH OYIyT MCNOJb30BATHCS Pa3Hble MCTOYHNUKHN JHEPTrUU B CKeJEeTHOM
MyCKyJaType npu 0ere, HAYMHAsl C NMEPBbIX CEKYH/J MbILIEYHOI0 COKPALEHUS M 0 3aBepILICHUs:
MUCTAHIHH 5 kM?

3. IlauMeHT MIHUTEJbHO YNOTPeOJsiyl ajakoroJib. IlpuBenure peaknmum kKaradoJu3Ma 3TAHOJA B
neyeHu. Kak BJuMsieT ajKorosib Ha aKTHBHOCTH MHKPOCOMAJIBHOIO OKHcJeHMs B mnedenu? Kak
H3MEHHUTCSl Y JAHHOIO0 MAauMeHTa J3(PPEeKTUBHOCTHL [efCTBUS HAPKOTHYECKHUX CPEACTB NpPH
XHPYPIru4eCcKOM BMelIaTeJbcTBe?

4. Ogaum u3 GaxTOpoB, 00YCJOBIUBAONIUX METACTA3MPOBAHNE KJIETOK 3JI0KAYeCTBEHHOW OIYXO0JIN,
SIBJISIETCSl CHUKEHHMe KOJIH4YecTBa (PpUOPOHEKTHHA HAa NMOBEPXHOCTH KJIETOK. OObsicHUTE, MoYeMy
MeKAY KJIeTKAMH 3JI0KAa4eCTBEHHOI TKaHH pe3Ko ocJiad/jieHa aare3us.

5. Ilpu nccien0BaHNH KPOBH 00JILHOIO BhIsiBJIeHA BeqinunHa ko3punuenta ACT/AJIT paBuas 0,46
(B HOpMe — 1,33). O nopakeHNH KaKOil TKAHH 3TO CBU/IETEJILCTBYET?

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

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

8. Ilpn kakoii MaToJIOrHM BO3MOKHBI CJIeAyIOIIHe Pe3y/ibTaThl aHAJIN30B: o0mmii Ounaupyoun - 103,5
MKMOJIb/JI, ¢CBOOOAHBIN - 66,6 MKMOJIB/JI, B MOYe OMJIMPYOHH «1+», B Kajle CTEPKOOMIMH «-», B MOYe
JKeJITYHbIe KUCJIO0THI «+». OTBeT 000CHYIiTe.

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

3 cemecTp



TEKYIHI KOHTpOJIb — 64 Gasia

KOHTPOJIbHBIC CPe3bl — 4 cpe3a 1Mo 9 6aioB KaXK bl

npeMHabHbIe OaIThl — 5 6aMIoB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOJs | Oamos
/ cpe3bl
1. Crpoenue u 3ammra 8 Brmonasiercss 2 mabopartopHble pa0OTHI, Ha 3aIUTy KaKIOH u3
CBOICTBa maboparop KOTOPBIX OTBOIUTCA 4 Oaia.

OCITKOB. HOI 3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
DepMEHTEHL. paboThI 00s13aTeTLHBIM COOTIOIEHUEM TTPABMIT TEXHUKHA O€30TIaCHOCTH.
Crpoenue, bamner 3a 3amuTy omHOW JabopaTopHOW pPabOThl CYMMHPYIOTCS
CBOWCTBa, CIIEYIOIM 00pa3oM:

PeryIsITus 1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON pPabOTHI C COOMIOACHHEM
aKTUBHOCTH MIPaBHJI TEXHUKU 0€30MTaCHOCTH;
1 Gamr — 3a mpaBwiIbHOE OGOpPMIICHUE JIAOOpaTOPHOH pabOTHl B
paboueii TeTpaau;
2 Gaiia — 3a OTBET Ha KOHTPOJBHEIN BOIIPOC K JabopaTopHOi paboTte
(mpenomaBarenp 3agaeT OAWMH KOHTPOJBHBIA BOMPOC M3 MEPEUHs
BONPOCOB K JabOpaTropHOW paboTe; eclnH CTyAeHT [OaeT Ha Hero
TIOJTHBIN BEPHBIA OTBET, HAUMCIISAETCS 2 6ala; €CIu OTBET HETIOIHBIH,
HaumcisgeTcs 1 6ai, ecimm OTBET OTCyTCTBYET — 0 6aIIIOR).

Pemenne 4 Ha pemenne cuTyaliuoHHBIX 3a7a4 OTBOAUTCA 15 MUHYT.

CUTYyaIlo CutyallmoHHBIC 3aJ]auyl JUIS PEIICHHS BBIJIAIOTCS 3apaHee Ha qoM. Ha
HHBIX 3aHATHUW TIPENOJaBaTeNb 33JacT CTYISHTY 2 3aJaddl W3 BBIIAHHOTO
3amaq 3apaHee MepeyHsl.

Pemenne 3anaum cBOAUTCS K:

- MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPHIX MOXKET
OBITh 33J1aHO HECKOJIBKO ISl CAMOCTOSITEIIBHOTO OCMBICIICHUS,

- K M3JIOKEHUIO MaTepHala 10 ONpeIeICHHON TeMaTHKe.

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

4 Gayta — CTyaeHT pemni 00e 3a1a4u 0e3 OMMOOK U HEZOUETOB,

3 Gayia - CTYJIEHT MOMYCTHII IIPU PEIISHUY OIHOM U3 3a/1ad HEI0UeT;
2 Oamia — CTYACHT PeIlni OAHY 3aJlady 0e3 OmMOOK W HEJ04YECTOB /
CTYIEHT JONMYCTHWJ B PCIICHUM KAXKIOW 3aa4ul HEIOYECTHl WIIH
OIIIMOKH;

1 Oamm — CTyOeHT pemui OAHY U3 JBYX CHTYallMOHHBIX 33134 C
HeJlo4YeTaMu U OIIMOKOM, BTOpas 3a/1a4a pelicHa HeMpPaBUIbHO WITH K
€€ PEIICHUIO CTYICHT HE MPUCTYTIIT;

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

KonTpons 5 3a MUChMEHHYI0 KOHTPOJIBHYIO pad0Ty HAYUCIISIETCS 5 0aioB.

Has HeoOxoammo nmaTh KpaTKWid MHCHMEHHBIM OTBET HA 5 BOIIPOCOB IIO
pabora teme. Ha otBeT otBOmUTCs 10 MUHYT.

OTBeT Ha KaXXIBI BOIIPOC OIleHUBaeTcs B 1 Ga.

1 GayuT — CTYZIEHT Ha BOIIPOC JaJl MPaBUILHEIN OTBET;

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

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

aHue(KOoH

TPOJIBLHBI
i cpe3)

3a TecTupoBaHue HauMcisiercss 9 6anoB.

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

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

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

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

4 Gayia — CTYJCHT IPaBUJIBHO OTBEYAET Ha 7-8 BOIPOCOB B TECTE;

3 Gama - CTYJCHT NPaBUIBHO OTBEYAaeT Ha 6 BOIPOCOB B TECTE;

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

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

bruoxumms
OHOJIOTMYECKUX
AKTUBHBIX
BEIIECTB:
BUTaMHUHOB,
TOPMOHOB.
buonmornueckue
MeMOpaHBI.
MexaHNu3MBI
nepenaan
TOPMOHAITBHOTO
CHI'Haja

3amuTa
maboparop
HOI
paboThI

Brimonusercs 1
oTBOnUTCS 4 Oarna.
3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
00s13aTeNbHBIM COOIOICHIEM MTPABHII TEXHUKH 0€30MaCHOCTH.

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

1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON PabOTHI C COOTIOACHHEM
MpaBHII TEXHUKU O€30MTaCHOCTH;

1 Gamr — 3a mpaBWwIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHI B
paboueit TeTpau;

2 Gaiia — 3a OTBET Ha KOHTPOJBHEIN BOIIPOC K JabopaTopHO paboTte
(mpenomaBarenp 3agaeT OAWMH KOHTPOJBHBIA BOMPOC M3 MEPEUHs
BONPOCOB K J1abOpaTopHOW paboTe; eclnH CTyIEHT [aeT Ha Hero
TIOJTHBIN BEPHBIA OTBET, HAUNCIISAETCS 2 6alia; €CIu OTBET HETIOIHBIH,
HaumcisgeTcs 1 6ai, ecimm OTBET OTCyTCTBYET — 0 6aIIIOR).

nmabopatopHass paboTa, Ha 3aUTy KOTOPOM

Pemenne
CUTYaLlO
HHBIX
3a1a4

Ha pemenne cuTyalimoHHBIX 337249 OTBOAUTCS 15 MUHYT.
CuTyallmoHHBIC 3aJ]auyl JUI PEIICHHS BBIJIAIOTCS 3apaHee Ha qoM. Ha
3aHATUW TIPENOJaBaTeNb 33JacT CTYISHTY 2 3aJaddl W3 BBIIAHHOTO
3apaHee MepeyHsl.

Pemenwne 3amaun cBOAUTCS K:

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

- K M3JIOKEHUIO MaTepHala 10 ONpeIeICHHON TeMaTHKe.

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

4 Gayta — CTyaeHT pemni 00e 3a1a4u 0e3 OMMOOK U HEZOUETOB,

3 Gayia - CTYJIEHT MOMYCTHII IIPU PEIISHUY OIHOM U3 3a/1ad HEI0UeT;
2 Oamia — CTYACHT PeIlni OAHY 3aJlady 0e3 OmMOOK W HEJ04YECTOB /
CTYIEHT JONMYCTHWJ B PCIICHUM KAXKIOW 3aa4ul HEIOYECTHl WIIH
OIIIMOKH;

1 Oamm — CTyOeHT pemui OAHY U3 JBYX CHTYallMOHHBIX 3334 C
HeJlo4YeTaMu U OIIMOKOM, BTOpas 3a/1a4a pelicHa HeMpPaBUIbHO WITH K
€€ PEILICHUIO CTYCHT HE MPUCTYIHII;

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

KonTtpoinb
Has
pabora

3a MUChMEHHYI0 KOHTPOJIBHYIO pad0Ty HAYUCIISIETCS 5 0aioB.
HeoOxoammo nmaTh KpaTKWid MHCHMEHHBIM OTBET HA 5 BOIIPOCOB IIO
teme. Ha otBeT otBOmUTCs 10 MUHYT.

OTBeT Ha KaXXIBI BOIIPOC OIleHUBaeTcs B 1 Ga.

1 GayuT — CTYZIEHT Ha BOIIPOC JaJl MPaBUILHEIN OTBET;

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

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

aHue(KOoH

TPOJIBLHBI
i cpe3)

3a TecTupoBaHue HauMcisiercss 9 6anoB.

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

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

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

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

4 Gayia — CTYJCHT IPaBUJIBHO OTBEYAET Ha 7-8 BOIPOCOB B TECTE;

3 Gama - CTYJCHT NPaBUIBHO OTBEYAaeT Ha 6 BOIPOCOB B TECTE;

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

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

buomornaeckoe
OKHCJICHHE.
OO6mwit myTh
KaTaboJM3Ma.

3amuTa
maboparop
HOI
paboThI

Brmonasiercss 2 maboparopHble pa0OTHI, Ha 3aIlUTy KaKIOH u3
KOTOPBIX OTBOIUTCS 4 Oaia.

3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
00s13aTeNbHBIM COOIOICHIEM MTPABHII TEXHUKH 0€30MaCHOCTH.

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

1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON PabOTHI C COOTIOACHHEM
MpaBHII TEXHUKU O€30MTaCHOCTH;

1 Gamr — 3a mpaBWwIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHI B
paboueit TeTpau;

2 Gaiia — 3a OTBET Ha KOHTPOJBHEIN BOIIPOC K JabopaTopHO paboTte
(mpenomaBarenp 3agaeT OAWMH KOHTPOJBHBIA BOMPOC M3 MEPEUHs
BONPOCOB K J1abOpaTopHOW paboTe; eclnH CTyIEHT [aeT Ha Hero
TIOJTHBIN BEPHBIA OTBET, HAUNCIISAETCS 2 6alia; €CIu OTBET HETIOIHBIH,
HaumcisgeTcs 1 6ai, ecimm OTBET OTCyTCTBYET — 0 6aIIIOR).

Pemenne
CUTYaLlO
HHBIX
3a1a4

Ha pemenne cuTyalimoHHBIX 337249 OTBOAUTCS 15 MUHYT.
CuTyallmoHHBIC 3aJ]auyl JUI PEIICHHS BBIJIAIOTCS 3apaHee Ha qoM. Ha
3aHATUW TIPENOJaBaTeNb 33JacT CTYISHTY 2 3aJaddl W3 BBIIAHHOTO
3apaHee MepeyHsl.

Pemenwne 3amaun cBOAUTCS K:

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

- K M3JIOKEHUIO MaTepHala 10 ONpeIeICHHON TeMaTHKe.

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

4 Gayta — CTyaeHT pemni 00e 3a1a4u 0e3 OMMOOK U HEZOUETOB,

3 Gayia - CTYJIEHT MOMYCTHII IIPU PEIISHUY OIHOM U3 3a/1ad HEI0UeT;
2 Oamia — CTYACHT PeIlni OAHY 3aJlady 0e3 OmMOOK W HEJ04YECTOB /
CTYIEHT JONMYCTHWJ B PCIICHUM KAXKIOW 3aa4ul HEIOYECTHl WIIH
OIIIMOKH;

1 Oamm — CTyOeHT pemui OAHY U3 JBYX CHTYallMOHHBIX 3334 C
HeJlo4YeTaMu U OIIMOKOM, BTOpas 3a/1a4a pelicHa HeMpPaBUIbHO WITH K
€€ PEILICHUIO CTYCHT HE MPUCTYIHII;

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

KonTtpoinb
Has
pabora

3a MUChMEHHYI0 KOHTPOJIBHYIO pad0Ty HAYUCIISIETCS 5 0aioB.
HeoOxoammo nmaTh KpaTKWid MHCHMEHHBIM OTBET HA 5 BOIIPOCOB IIO
teme. Ha otBeT otBOmUTCs 10 MUHYT.

OTBeT Ha KaXXIBI BOIIPOC OIleHUBaeTcs B 1 Ga.

1 GayuT — CTYZIEHT Ha BOIIPOC JaJl MPaBUILHEIN OTBET;

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

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

aHue(KOoH

TPOJIBLHBI
i cpe3)

3a TecTupoBaHue HauMcisiercss 9 6anoB.

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

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

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

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

4 Gayia — CTYJCHT IPaBUJIBHO OTBEYAET Ha 7-8 BOIPOCOB B TECTE;

3 Gama - CTYJCHT NPaBUIBHO OTBEYAaeT Ha 6 BOIPOCOB B TECTE;

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

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

O6MeH 1

(yHKIMH
YIJICBOIOB

3amuTa
maboparop
HOI
paboThI

Brmonasiercss 2 maboparopHble pa0OTHI, Ha 3aIlUTy KaKIOH u3
KOTOPBIX OTBOIUTCS 4 Oaia.

3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
00s13aTeNbHBIM COOIOICHIEM MTPABHII TEXHUKH 0€30MaCHOCTH.

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

1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON PabOTHI C COOTIOACHHEM
MpaBHII TEXHUKU O€30MTaCHOCTH;

1 Gamr — 3a mpaBWwIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHI B
paboueit TeTpau;

2 Gaiia — 3a OTBET Ha KOHTPOJBHEIN BOIIPOC K JabopaTopHO paboTte
(mpenomaBarenp 3agaeT OAWMH KOHTPOJBHBIA BOMPOC M3 MEPEUHs
BONPOCOB K J1abOpaTopHOW paboTe; eclnH CTyIEHT [aeT Ha Hero
TIOJTHBIN BEPHBIA OTBET, HAUNCIISAETCS 2 6alia; €CIu OTBET HETIOIHBIH,
HaumcisgeTcs 1 6ai, ecimm OTBET OTCyTCTBYET — 0 6aIIIOR).

Pemenne
CUTYaLlO
HHBIX
3a1a4

Ha pemenne cuTyalimoHHBIX 337249 OTBOAUTCS 15 MUHYT.
CuTyallmoHHBIC 3aJ]auyl JUI PEIICHHS BBIJIAIOTCS 3apaHee Ha qoM. Ha
3aHATUW TIPENOJaBaTeNb 33JacT CTYISHTY 2 3aJaddl W3 BBIIAHHOTO
3apaHee MepeyHsl.

Pemenwne 3amaun cBOAUTCS K:

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

- K M3JIOKEHUIO MaTepHala 10 ONpeIeICHHON TeMaTHKe.

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

4 Gayta — CTyaeHT pemni 00e 3a1a4u 0e3 OMMOOK U HEZOUETOB,

3 Gayia - CTYJIEHT MOMYCTHII IIPU PEIISHUY OIHOM U3 3a/1ad HEI0UeT;
2 Oamia — CTYACHT PeIlni OAHY 3aJlady 0e3 OmMOOK W HEJ04YECTOB /
CTYIEHT JONMYCTHWJ B PCIICHUM KAXKIOW 3aa4ul HEIOYECTHl WIIH
OIIIMOKH;

1 Oamm — CTyOeHT pemui OAHY U3 JBYX CHTYallMOHHBIX 3334 C
HeJlo4YeTaMu U OIIMOKOM, BTOpas 3a/1a4a pelicHa HeMpPaBUIbHO WITH K
€€ PEILICHUIO CTYCHT HE MPUCTYIHII;

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

KonTtpoinb
Has
pabora

3a MUChMEHHYI0 KOHTPOJIBHYIO pad0Ty HAYUCIISIETCS 5 0aioB.
HeoOxoammo nmaTh KpaTKWid MHCHMEHHBIM OTBET HA 5 BOIIPOCOB IIO
teme. Ha otBeT otBOmUTCs 10 MUHYT.

OTBeT Ha KaXXIBI BOIIPOC OIleHUBaeTcs B 1 Ga.

1 GayuT — CTYZIEHT Ha BOIIPOC JaJl MPaBUILHEIN OTBET;

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

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




40

TecTupon 9 3a TecTupoBaHue HauMcisiercss 9 6anoB.
aHne(KoH Tect cocrout u3 15 BOompocoB, Ha OTBETHI HA KOTOPBIE OTBOAUTCA 15
TPOJIbHBI MUHYT:
i cpe3) 9 6anIoB — CTyIEHT MPAaBUIBHO OTBEYAET Ha 15 BOIPOCOB B TECTE;
8 0aJIoB — CTYIEHT NpaBUIIbHO OTBedaeT Ha 13-14 BonpocoB B TecTe;
7 6aIoB — CTYEHT MPAaBUIBHO OTBEYAET Ha 12 BOIPOCOB B TECTE;
6 0annoB — CTyAEHT MpaBUILHO oTBevaeT Ha 10-11 BonmpocoB B TecTe;
5 0aIoB — CTyAEHT MPAaBUIBHO OTBEYAET Ha 9 BONIPOCOB B TECTE;
4 Gayia — CTYJCHT IPaBUJIBHO OTBEYAET Ha 7-8 BOIPOCOB B TECTE;
3 Gama - CTYJCHT NPaBUIBHO OTBEYAaeT Ha 6 BOIPOCOB B TECTE;
2 GaJuia - CTYIEHT IPaBUIIBHO OTBEYAET Ha 4-5 BOIIPOCOB B TECTE;
1 Gamn - cTyeHT MpaBUIIBHO OTBEYAET HA 2-3 BOIIPOCa B TECTE.
[IpaBunbHEI OTBET Ha 1 Bompoc 0asioB He JaeT.
5. IIpeMuansHbIC OaITHI 5 JlooTHUTENbHBIE ~ TpEeMHANbHBIE  Oayulbl  HAYUCIAIOTCS  3a
[IOCTOSHHYIO ~ aKTMBHOCTb BO BpeMs YCTHOIO OIpoca Ha
IPAKTUYECKUX 3aHATUSX, Y4acTHE B HaydyHOH paboTe, Haiudue
TyOTUKAITAT.
6. Hroro 3a cemectp 100
4 cemecTp
*  TeKymui KOHTpoib — 40 GayoB
*  KOHTpPOJIbHBIE Cpe3bl — 4 cpe3a: 8 6amioB, 8§ 6aoB, 7 6amios, 7 6anioB
* npemuanbHble 6amiel — 10 6amioB
* OTBeT Ha ’k3aMeHe: He Oonee 30 6amuioB
Pacnipenenenne 6amioB 1Mo 3a1aHUSIM:
No  [HasBanue Ttembl | DopMbl Max. MeTtoauka mpoBeIcHUS 3aHATUS U OLICHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. OObwmeH n 3ammuTa 4 Brimonusiercs 2 mabopatopHble paOOThl, Ha 3aIUTy KaXIOH W3
¢dbyHKIIH naboparop KOTOPBIX OTBOAMTCSA 2 Oasa.
8137030391 (0): HOU 3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHIMOJHEHHE C
pabotsr 00s13aTeNbHBIM COOJIONCHUEM MPAaBHJI TEXHUKU 0€30MacHOCTH.

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

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEeM
NpaBUI TEXHUKHM O€30MacHOCTH; MpaBWiIbHOE OQOpPMIICHHE
nabopaTtopHO# paboThl B paboueii TeTpay;

1 Gam — 32 OTBET HA KOHTPOJIBHBIA BOMPOC K J1a0OpaTOpHOH padoTe
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeuHs
BONPOCOB K JabopaTropHOil paloTe; eciu CTYOEHT JaeT Ha Hero
MOJHBIM BEpHBIN OTBET, HauuciseTca | 0ajia; eciiu OTBET HEBEPHBIH,
HETIOJIHBIN, THOO0 OTBET OTCYTCTBYET — () 6asioB).
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Pemenne
CUTYallo
HHBIX
3a1a4

Ha pemenne cutyanmoHHBIX 3a1a4 oTBoAUTCS 10 MUHYT.
CuTyallmoHHBIC 3aJ]auyl JUIS PEIICHHS BBIJIAIOTCS 3apaHee Ha qoM. Ha
3aHATHUW TIPENOJaBaTeNlb 3aJacT CTYJISHTY | 3amady W3 BBIAAHHOTO
3apaHee MepeyHsl.

Pemrenue 3amaun cBOAUTCS K:

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

- K M3JIOKEHUIO MaTepralia 1o ONpeIeICHHON TeMaTHKe.

Pemenne cutyanmionHoM 3a1auu OlleHUBaeTCs B 2 Oasia.

2 Gayta — CTYACHT pelini 3a1ady 0e3 omurOoK 1 HeJOUETOB,

1 Gaym — CTyAeHT JOMYCTWJI B PEUICHHM 3aJadydl HEAOYEThl WIIH
OIIIMOKHU, OTBET HEIMOIHEII;

0 OamtoB — 3a/1a4a peleHa HEMPaBUIBHO WIIH K €€ PEIICHHUIO CTYACHT
HE TIPUCTYIIUII.

KonTtpoinb
Has
pabora

3a MMChMEHHYI0 KOHTPOJIBHYIO paboTy HaduciseTcs 4 oaa.
HeoOxomumo math KpaTkuii THUCBMEHHBIH OTBET Ha 4 BOIpoca II0
teme. Ha otBeT otBOmUTCs 10 MUHYT.

1 GaymT — CTYZIEHT Ha BOIIPOC JaJ MPaBUIILHEIN OTBET;

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

0 6ayI0B — CTYICHT JaJl HEeIPaBUIbHBINA OTBET / OTKAa3 OT OTBETA).

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

3a TecTupoBaHHe HauMcisieTcs: 8 O6aoB.

Tect cocrout u3 16 BOnpocoB, Ha OTBETHI HA KOTOpPbIE OTBOAUTCA 16
MUHYT:

8 06aJIoB — CTYIEHT MPaBUIIBHO OTBEYAET Ha 16 BOMPOCOB B TECTE;

7 6aIoB — CTYAEHT MPaBUIBHO OTBe4aeT Ha 14-15 BompocoB B TecTe;
6 0ayIoB — CTYIEHT MPAaBUIBHO OTBEe4aeT Ha 12-13 BOMPOCOB B TecTe;
5 0annoB — cTyAEHT MpaBUIbHO oTBevyaeT Ha 10-11 BonmpocoB B TecTe;
4 Gayia — CTYJCHT IPaBHUIIBHO OTBEYAET Ha 8-9 BONPOCOB B TECTE;

3 Ganna - CTYJeHT NPaBUIILHO OTBEYAeT Ha 6-7 BOIPOCOB B TECTE;

2 GaJuia - CTYIeHT IPaBUIIBHO OTBEYAET Ha 4-5 BOIIPOCOB B TECTE;

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

O0OmeH u
(dhyHKIIH
a30TCOACPIKAIIN
X COCIMHCHHIM.
(OOMeH O€EJIKOB U
AMHUHOKHUCIIOT.
OOmeH
HYKJICHHOBBIX
KHCIIOT

3amuTa
naboparop
HOI
pabots

Brimonusiercs 2 mabopatopHble paOOThI, Ha 3aIIUTy KaXIOH U3
KOTOPBIX OTBOAMTCSA 2 Oasa.

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

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

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

1 6amt — 32 OTBET HA KOHTPOJIBHBIA BOMPOC K J1a0OpaTOpHOH padoTe
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyuHs
BONPOCOB K JabopaTopHOi paloTe; eciau CTYOEHT JaeT Ha Hero
MOJHBIM BEpHBIN OTBET, HauuciseTca | 0ajia; eciiu OTBET HEBEPHBIH,
HETIOJIHBIN, THOO OTBET OTCYTCTBYET — () 6asioB).
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Pemenne
CUTYallo
HHBIX
3a1a4

Ha pemenne cutyanmoHHBIX 3a1a4 oTBoAUTCS 10 MUHYT.
CuTyallmoHHBIC 3aJ]auyl JUIS PEIICHHS BBIJIAIOTCS 3apaHee Ha qoM. Ha
3aHATHUW TIPENOJaBaTeNlb 3aJacT CTYJISHTY | 3amady W3 BBIAAHHOTO
3apaHee MepeyHsl.

Pemrenue 3amaun cBOAUTCS K:

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

- K M3JIOKEHUIO MaTepralia 1o ONpeIeICHHON TeMaTHKe.

Pemenne cutyanmionHoM 3a1auu OlleHUBaeTCs B 2 Oasia.

2 Gayta — CTYACHT pelini 3a1ady 0e3 omurOoK 1 HeJOUETOB,

1 Gaym — CTyAeHT JOMYCTWJI B PEUICHHM 3aJadydl HEAOYEThl WIIH
OIIIMOKHU, OTBET HEIMOIHEII;

0 OamtoB — 3a/1a4a peleHa HEMPaBUIBHO WIIH K €€ PEIICHHUIO CTYACHT
HE TIPUCTYIIUII.

KonTtpoinb
Has
pabora

3a MMChMEHHYI0 KOHTPOJIBHYIO paboTy HaduciseTcs 4 oaa.
HeoOxomumo math KpaTkuii THUCBMEHHBIH OTBET Ha 4 BOIpoca II0
teme. Ha otBeT otBOmUTCs 10 MUHYT.

1 GaymT — CTYZIEHT Ha BOIIPOC JaJ MPaBUIILHEIN OTBET;

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

0 6ayI0B — CTYICHT JaJl HEeIPaBUIbHBINA OTBET / OTKAa3 OT OTBETA).

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

3a TecTupoBaHHe HauMcisieTcs: 8 O6aoB.

Tect cocrout u3 16 BOnpocoB, Ha OTBETHI HA KOTOpPbIE OTBOAUTCA 16
MUHYT:

8 06aJIoB — CTYIEHT MPaBUIIBHO OTBEYAET Ha 16 BOMPOCOB B TECTE;

7 6aIoB — CTYAEHT MPaBUIBHO OTBe4aeT Ha 14-15 BompocoB B TecTe;
6 0ayIoB — CTYIEHT MPAaBUIBHO OTBEe4aeT Ha 12-13 BOMPOCOB B TecTe;
5 0annoB — cTyAEHT MpaBUIbHO oTBevyaeT Ha 10-11 BonmpocoB B TecTe;
4 Gayia — CTYJCHT IPaBHUIIBHO OTBEYAET Ha 8-9 BONPOCOB B TECTE;

3 Ganna - CTYJeHT NPaBUIILHO OTBEYAeT Ha 6-7 BOIPOCOB B TECTE;

2 GaJuia - CTYIeHT IPaBUIIBHO OTBEYAET Ha 4-5 BOIIPOCOB B TECTE;

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

OCHOBHBIE
MPUHITUITBI
perymsiuu
oOMeHa
BEIIECTB B

OpraHH3Me.

3amuTa
naboparop
HOI
pabots

Brimonusiercs 2 mabopatopHble paOOThI, Ha 3aIIUTy KaXIOH U3
KOTOPBIX OTBOAMTCSA 2 Oasa.

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

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

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

1 6amt — 32 OTBET HA KOHTPOJIBHBIA BOMPOC K J1a0OpaTOpHOH padoTe
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyuHs
BONPOCOB K JabopaTopHOi paloTe; eciau CTYOEHT JaeT Ha Hero
MOJHBIM BEpHBIN OTBET, HauuciseTca | 0ajia; eciiu OTBET HEBEPHBIH,
HETIOJIHBIN, THOO OTBET OTCYTCTBYET — () 6asioB).
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Pemenne
CUTYallo
HHBIX
3a1a4

Ha pemenne cutyanmoHHBIX 3a1a4 oTBoAUTCS 10 MUHYT.
CuTyallmoHHBIC 3aJ]auyl JUIS PEIICHHS BBIJIAIOTCS 3apaHee Ha qoM. Ha
3aHATHUW TIPENOJaBaTeNlb 3aJacT CTYJISHTY | 3amady W3 BBIAAHHOTO
3apaHee MepeyHsl.

Pemrenue 3amaun cBOAUTCS K:

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

- K M3JIOKEHUIO MaTepralia 1o ONpeIeICHHON TeMaTHKe.

Pemenne cutyanmionHoM 3a1auu OlleHUBaeTCs B 2 Oasia.

2 Gayta — CTYACHT pelini 3a1ady 0e3 omurOoK 1 HeJOUETOB,

1 Gaym — CTyAeHT JOMYCTWJI B PEUICHHM 3aJadydl HEAOYEThl WIIH
OIIIMOKHU, OTBET HEIMOIHEII;

0 OamtoB — 3a/1a4a peleHa HEMPaBUIBHO WIIH K €€ PEIICHHUIO CTYACHT
HE TIPUCTYIIUII.

KonTtpoinb
Has
pabora

3a MMChMEHHYI0 KOHTPOJIBHYIO paboTy HaduciseTcs 4 oaa.
HeoOxomumo math KpaTkuii THUCBMEHHBIH OTBET Ha 4 BOIpoca II0
teme. Ha otBeT otBOmUTCs 10 MUHYT.

1 GaymT — CTYZIEHT Ha BOIIPOC JaJ MPaBUIILHEIN OTBET;

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

0 6ayI0B — CTYICHT JaJl HEeIPaBUIbHBINA OTBET / OTKAa3 OT OTBETA).

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

3a TecTupoBaHue HauMcisieTcs: 7 6aoB.

Tect cocrout u3 14 BonmpocoB, Ha OTBETHI HA KOTOpbIe OTBOAUTCSA 14
MUHYT:

7 6aIoB — CTYAEHT MPaBUIBHO OTBe4aeT Ha 14-15 BompocoB B TecTe;
6 0ayIoB — CTYIEHT MPAaBUIBHO OTBe4aeT Ha 12-13 BOIPOCOB B TecTe;
5 0annoB — cTyAEHT MpaBUIbHO oTBevyaeT Ha 10-11 BompocoB B Tecre;
4 Gayia — CTYJCHT IPaBUIIBHO OTBEYAET Ha 8-9 BONPOCOB B TECTE;

3 Gamna - CTyJeHT NPaBUIILHO OTBEYaeT Ha 6-7 BOIPOCOB B TECTE;

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

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

Buoxumus
OpPraHoB U
TKaHEH.

3amuTa
naboparop
HOI
pabotsr

Brimonusiercs 2 mabopatopHble paOOThI, Ha 3alUTy KaXIOH U3
KOTOPBIX OTBOAMTCSA 2 Oasa.

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

Banner 3a 3amumTy onmHOW J1abopaTopHOW pPadOTBl CyMMHUPYIOTCS
CIIEAYIOIIUM 00pa3oM:

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

1 6am — 32 OTBET HA KOHTPOJIBHBIA BOMPOC K J1a0OPaTOpHOH padoTe
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC M3 MEpeuHs
BONPOCOB K JabopaTropHOil paloTe; eciau CTYOEHT JaeT Ha Hero
MIOJHBIM BEpHBIN OTBET, HauuciseTca | 0ajia; eciii OTBET HEBEPHBIH,
HETIOJIHBIN, THOO0 OTBET OTCYTCTBYET — () 6asioB).
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Pemenne
CUTYallo
HHBIX
3a1a4

Ha pemenne cutyanmoHHBIX 3a1a4 oTBoAUTCS 10 MUHYT.
CuTyallmoHHBIC 3aJ]auyl JUIS PEIICHHS BBIJIAIOTCS 3apaHee Ha qoM. Ha
3aHATHUW TIPENOJaBaTeNlb 3aJacT CTYJISHTY | 3amady W3 BBIAAHHOTO
3apaHee MepeyHsl.

Pemrenue 3amaun cBOAUTCS K:

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

- K M3JIOKEHUIO MaTepralia 1o ONpeIeICHHON TeMaTHKe.

Pemenne cutyanmionHoM 3a1auu OlleHUBaeTCs B 2 Oasia.

2 Gayta — CTYACHT pelini 3a1ady 0e3 omurOoK 1 HeJOUETOB,

1 Gaym — CTyAeHT JOMYCTWJI B PEUICHHM 3aJadydl HEAOYEThl WIIH
OIIIMOKHU, OTBET HEIMOIHEII;

0 OamtoB — 3a/1a4a peleHa HEMPaBUIBHO WIIH K €€ PEIICHHUIO CTYACHT
HE TIPUCTYIIUII.

KonTtpoinb
Has
pabora

3a MMChMEHHYI0 KOHTPOJIBHYIO paboTy HaduciseTcs 4 oaa.
HeoOxomumo math KpaTkuii THUCBMEHHBIH OTBET Ha 4 BOIpoca II0
teme. Ha otBeT otBOmUTCs 10 MUHYT.

1 GaymT — CTYZIEHT Ha BOIIPOC JaJ MPaBUIILHEIN OTBET;

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

0 6ayI0B — CTYICHT JaJl HEeIPaBUIbHBINA OTBET / OTKAa3 OT OTBETA).

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

3a TecTupoBaHue HauMcisieTcs: 7 6aoB.

Tect cocrout u3 14 BonmpocoB, Ha OTBETHI HA KOTOpbIe OTBOAUTCSA 14
MUHYT:

7 6aIoB — CTYAEHT MPaBUIBHO OTBe4aeT Ha 14-15 BompocoB B TecTe;
6 0ayIoB — CTYIEHT MPAaBUIBHO OTBe4aeT Ha 12-13 BOIPOCOB B TecTe;
5 0annoB — cTyAEHT MpaBUIbHO oTBevyaeT Ha 10-11 BompocoB B Tecre;
4 Gayia — CTYJCHT IPaBUIIBHO OTBEYAET Ha 8-9 BONPOCOB B TECTE;

3 Gamna - CTyJeHT NPaBUIILHO OTBEYaeT Ha 6-7 BOIPOCOB B TECTE;

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

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

[IpemuansHbie OaIbl

10

JlononHUTENbHBIE TPEMUATbHBIEC 0aJITbl HAYUCIISIFOTCS:

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

— 32 y4acTHe C JOKJIaJoM B MeXIyHapoAHON HAayYyHO-IIPAKTHYECKOU
KoH(pepeHH «/lepKaBUHCKHE 4YTeHHs» — 3 Oaiia, eciu JOKIaj
3aHsUT IPU30BOE MECTO — 5 OaIJIOB;

3a HaJIM4Me Hay4YHbIX MyOnIuKauii — 5 0ansos.
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OTBeT Ha PK3aMCHE

30

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

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

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

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

OTBeT Ha TEOPETUUYECKUI BOTIPOC:

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

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

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

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

6 0OamIoB — HEJOCTAaTOYHO MOJHBIM OTBET Ha BOIMPOC, XOpOIIee

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

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

OMOXMMHUYECKUX MEXaHU3MOB;

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

3 Oayia — OTBET HEIIOJIHEIH, YaCTh MaTepralia U3J0KeHa HEBEPHO;

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

1 Gay — mOTBITKA OTBETA Ha BOTIPOC;

0 GayToB — OTKa3 OT OTBETA.

Pemenue cutyaunonHoi 3agaqu:

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

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

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

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

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

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

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

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

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

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

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

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3amura JadbopaTopHoi padoThI

Tema 8. buoxumusi opraHoB U TKaHEH.
1. IlepeunciuTe NPUYMHBI THIIOBUTAMUHO30B.
2. HazoBure aktuBHbIe hopmbl BuTamuHoB B1, B2, B3, BS.

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

Kontponbnas padora

Tema 8. buoxumusi opraHoB U TKaHEH.
1. ITouemy yBenuuenne koHneHTpaun AT® u HAJIH2 npuBoauT K YMEHBIIEHUIO CKOPOCTH IIUKJIa
TPUKApOOHOBBIX KUCTIOT?
2. Tlowemy y miomed, CTpajalOIIUX TEeMOITIOOMHOMATHSIMH, MOXET Pa3BUThCS THIIOIHEPreTHUYECKOoe
COCTOsIHHE?
3. HenocpenctBenHo B peaknusax nukia Kpebca kucmopom He ydactByeT. OOBSICHHTE, MOYEMY ITHKII
KpeOca nHrubupyeTcst B OTCYTCTBHH KHUCIOPO/IA.

Pemenue CUTYallMOHHBIX 3a1a4

Tema 8. buoxumusi opraHoB U TKaHEH.

1. ¥V nanuenTta npu noJHOIEHHOM MUTAHUU Pa3BUiIach TUIIEPXpOMHas (MeranobJacTHuecKas) aHeMusl.
HenaBHo oH mepeHec onepaiuio 1o pe3eKiuu xenyaka. Kakoa npuurHa anHeMuu?

OtBet: nepuuut BHyTpeHHero pakropa Kacsa, KoTopblii BHIpadaTbiBaeTCsl CIAU3UCTOM Keayaka. OH
HeoOXxonuM i ycBoeHuss BurtamuHa Bl2. Jlepunur Bl2 npuBogur K  pa3BUTHIO
MeraJjio0J1acTH4eCcKoil aHeMuH.

2. B kpoBu OonbHOrO OOHapy)XeH BBICOKMH ypoBeHb KpeatuHpocokuHazel (MB) nu
acriaprataMHHOTpaHc(epasbl. KakoB mpearnonoKuTeabHbIi Tuartos?

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

3. O xakoM 3a00JIeBaHUN MOXKET UATH PEUb, €CIIN Yy OOIBHOTO peOeHKA MEUeHb U CEJIE3CHKA YBEIHMUCHBI B
pa3mepax; cofiep>KaHue MITIOKO3bI B KPOBH HATOIIAK 2,5 MMouib/1? BBenenue agpeHaanHa He IPUBOAUT K
MOBBILIEHUIO YPOBHSI INIIOKO3bI B KPOBH.

OTtBeT: IVIMKOTe€HO3 IVTuna (00J1€3HB AHJepceHa). Hedpunur (¢epmenTa
ammJi0-(1,4-1,6)-Tpancriioko3uaaspl.
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4.3 TIpomexxyTouHas aTTecTalus Mo AUCHUILTHHE TPOBOAUTCA B (hOpME 3a4eTa, SK3aMeHa

Tunosbie Bonpocskl 3auera (OIIK-3, OIIK-5)

1. ITaTonoruu JTUMUIHOTO OOMEHA: OKUPEHHE, )KHPOBOE MepepokacHue. HacmencTBeHHbIC TaToIOTHN
JUTIATHOTO OOMeHa (JIMCIUTIONPOTEUHEMHH, C(PUHTOIUITHIO03HI U T.11.).

2. benkoBoe nutanue. VICTOYHUKH ¥ TIyTH MCTIOJIB30BaHUSI aMUHOKHCIIOT B OpraHu3Me. A30THCTHIN OaaHc.
PesepBubie Oenku. Pacnan TkaHeBBIX OCITKOB.

3. OcHOBHBIE ATaInbl NIepeBapUBaHUs OCIIKOB B JKEIYIOUHO-KUIIEYHOM TpaKTe. 3HAYCHHE CEKPELUH MpoTeas
B BUJIe MpodepMeHTOB. MeXaHu3M X aKTUBAIIUU.

Tunosble 3apanus s 3a4era (OIK-3, OIIK-5)
1. ITIponecc hopmMupoBaHUs TPETUYHOM CTPYKTYpHI Oemka -
a) LIalepoH;
0) TomeH;
B) (DOJIIHHT;
') MeTabOJIOH
2. MtHb conepxut
a) 4 b-uenuy;
0) Fe3+;
B) 4 a-11emH;
r) Fe2+
3. [Ipu oO6paTiMOM HEKOHKYPEHTHOM MHTUOMPOBAHHH:
a) Omaromapss 00pa3oBaHMIO CTAOWJIBHOM KOBAJIGHTHOM CBS3M (DEPMEHT TOABEPraeTcst IOTHOU
WHAKTUBAIUY;
0) cydcTpaT ¥ HHTMOMTOP CBA3BIBAIOTCS € PA3HBIMH LEHTPaAMM;
B) HHTHOUTOP CBA3BIBaETCS ¢ ES-KOMIUIEKCOM B BHIE TPOHHOTO KOMIIIEKCA;
T') IPOMCXOIUT JeHATypauus OeIKOBON 4acTH epMeHTa

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

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

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

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

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

1. B xpoBu 60515HOTO OOHAPYKEH BBICOKHUI ypoBeHb KpearnHpochokunassl (MB) u
acriaprataMHHOTpaHc(epasbl. KakoB mpearnonoxKuTeabHbIi Tuartos?

Pemenne: Mngapkr muokapa.

2. V KEHIIUHBI, CTPAJAIOIICH KEITIHOKAMEHHON OOJIE3HBIO, MOSBUIUCH 00JIM B 00JIACTH TEYEHHU, OBICTPO
Pa3BWIIOCH KENTYIITHOE OKpaIIMBaHUE CKJIEP, KOXKH, Kaj 00ECIIBETHIICS, MOYa MpHoOpena IBET KPErKOTro
yas. Kakoil ThI KenTyxu y >KeHIUHBI?

Pemenune: O0TypalimoHHas KeNTyXxa.



3. B nmerckoe oTzaeneHue MOCTYNHJI MalbdMK 12 jer ¢ kanmobaMu Ha Kaxay, OOWIBHO NMUThE U YacCTOE
Movencnyckanue. [lo cmoBam marepu: peOCHOK OuYeHb IMOJBUXKEH, MOCIETHHE 2-3 Mecsla yrnoTpeodsser
MHOTO )KHJKOCTH, YaCTO MOYUTCS HOUbIO, TepsieT B Bece. Copeprkanue o0mero 0eska B ChIBOPOTKE KPOBH —
87 1/11, TIoKO3kI — 5,4 MMOIB/N. AHAJIU3 MOYH: qUype3 — 4 JI, MoYa mpo3padHasi, COJIOMEHHOTO IBeTa, 6e3
3amaxa, OeJoK, caxap M KETOHOBble Tena OTcyTcTBYIOT. Copepskanue MmoueBHHBI cocrtasiser 0,7 %,
xnopuoB — 0,2 %, oOHapykeHbI cnensl cynbdaToB u Gocdaros. YaensHsiit Bec moun 1,005 r/mi. [aiite
3aKITIOUEHHE 10 Pe3yJIbTaTaM aHaJIH30B.

Pemenne: Hecaxapuerii nuatert, nedurut A/l

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3auer
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Orenka

KomrmeTenmn

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKA3aTEIH
TIOCTYOKCHHSI pe3YJIbTaTa)

«3a4TCHO»
(50 - 100 6anoB)

OIIK-3

JIeMOHCTpUpPYEeT TOHUMAaHHE XHMHKO-OMOJIOTHYECKOM CYIIHOCTH
IIPOLIECCOB, IIPOUCXOASIIMX B )KMBOM OPTaHM3ME Ha MOJIEKYISIPHOM
YpOBHE, B TOM 4YHCJE IPH BBEJCHUHM B OPTraHU3M OHOJOTHYECKU
AKTUBHBIX OpraHM4YeCKHUX COCIMHECHUM. IIpoBogut
CaMOCTOSITENIbHBIM aHAN3 MEXaHU3MOB BO3JEHCTBUS JONMHIA Ha
OpraHu3M, €ro HeraTUBHBIX 3()(HEKTOB.

OIIK-5

JleMOHCTpHUpYET 3HAaHWE IIOKa3arejied ToMeocTa3a, OCOOCHHOCTEH
OMOXUMUYECKOW peryasiuuu (yHKIHMOHAIbHBIX CHCTEM OpraHu3Ma.
[IpoBonuT aHanM3 OMOXUMUYECKUX KUJIKOCTEH OpraHu3Ma 4elioBeKa
Ha cojAepXaHHe MeTa0OJUTOB U HMHTEPHIPETHUPYET IOTyYCHHbIE
pesyabrarel.  JleMOHCTpUpyeT  MOHUMaHHE  OMOXUMHUYECKUX
MEXaHHU3MOB MPOIECCOB, MPOTEKAIOIIUX B OpPraHU3Me YeJlOBEKa B
HOpPME M TpU MAaTOJOTUU. AHAIU3UPYeT COCTOSHHE OpraHu3Ma
YyeloBeKa B 1€JI0OM; MPOTHO3UPYET BIMSHHE 3a00JeBaHUI Ha
OMOXMMUYECKHE TTPOIIECCHI.

«HE 3a4TCHO»
(0 - 49 GannoB)

OIIK-3

He neMoHCTpHpyeT MOHUMaHHUE XMMUKO-OMOIOTHYECKON CYITHOCTH
IIPOLIECCOB, MPOUCXOASIINX B )KMBOM OpraHM3ME Ha MOJEKYJISIPHOM
YpOBHE, B TOM 4YHCJE IPH BBEJCHUHM B OPTraHU3M OHOJOTHYECKU
AKTUBHBIX OpraHM4YeCKHUX COCIMHECHUM. IIpoBogut
CaMOCTOSITENIbHBIM aHAN3 MEXaHU3MOB BO3JEHCTBUS JONMHIA Ha
OpraHu3M, €ro HeraTUBHBIX 3()(HEKTOB.

OIIK-5

JleMOHCTpHUpYET HE3HAHHE TOKa3aTeeii TOMeocTasa, 0COOCHHOCTEH
OMOXUMUYECKOW peryasiuuu (YHKIHMOHAIBHBIX CHCTEM OpraHu3Ma.
He mpoBomur aHann3 OMOXMMHMUYECKHX JKUAKOCTEH OpraHusma
YyelioBeKa Ha cojepaHue MeTa0OJUTOB M HE HHTEPIpPETUPYET
MOJTyYEHHbBIE pe3ybTaThl. JlemoHCTpUpyeT HEMOHMMAaHUe
OMOXMMHUYECKUX  MEXaHHU3MOB  TIPOIECCOB, MPOTEKAIOIIUX B
OpraHM3Me 4YeloBeka B HOpMe W npu naronorud. He
MOKETaHAJIU3UPOBATh COCTOSIHUE OpraHM3Ma 4YeJlOBeKa B IIEJIOM;
MPOrHO3UPOBAaTh  BIUSHUE 3a0oJeBaHUl Ha OHOXUMHUYECKHE
MIPOLIECCHI.

DK3aMeH

Orenka

KomrmeTenmn

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKa3aTEIH
TIOCTYKCHHSI pe3YJIBTaTa)
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«OTIIMYHOY
(85 - 100 6anoB)

OIIK-3

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

OIIK-5

JleMOHCTpUpyeT OTIMYHOE 3HAHME [OKa3arejied TIoMeocTasa,
ocoOeHHOCTEH OMOXMMHYECKOW Peryiasiuud  (PyHKIIMOHAIBHBIX
CUCTEM OpraHu3Ma, OHMOXMMHYECKUX TMpOsIBIECHUN 3a00JieBaHUM.
CaMoCTOATENbHO IJIAHUPYET U MPOBOJUT aHAINU3 OMOXUMUYECKHUX
KHUJKOCTEH OpraHm3Ma 4YejioBeKa Ha COJEp)KaHHhe METabOIUTOB U
UHTEPIIPETUPYET MOJTyYeHHbIE  pe3yabTarhl. JleMoHcTpupyeT
IyOOKOe TMOHMMaHHEe OMOXMMHUYECKUX MEXaHHU3MOB pa3BUTHS
3a0oneBanuil. CaMOCTOSITENILHO aHAJIM3UPYET COCTOSIHUE OpTraHHu3Ma
YelloBeKa, WCIONb3ysl 3HAHHA O OMOXMMHUYECKHUX IMpoLeccax;
MIPOTHO3HUPYET BIMsIHUE 3a00JIeBaHUI HAa OMOXMMHYECKHE MPOLIECCHI.

«XOPOIIIO
(70 - 84 6amoB)

OIIK-3

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

OIIK-5

JIeMOHCTpUpYeT [OCTAaTOYHOE 3HAHHE IIOKaszaTeleil romeocTasa,
0coOeHHOCTEH  OMOXMMHYECKOH perymsiuuud  (yHKIHMOHAIBHBIX
CHCTEM OpraHu3zMa, OHMOXMMHUYECKUX IMpPOSBICHUI 3a00JIeBaHHIA.
[TpoBoauT aHAIN3 OMOXUMUYECKHX KUIKOCTEH OpraHu3Ma 4enoBeKa
Ha COJCpXaHME METAa0OIMTOB W HMHTEPIPETUPYET MOITyUYECHHBIC
pe3ynbTarhl. JleMOHCTpUPYET Xopoliee NOHUMaHue OMOXUMHUYECKUX
MEXaHU3MOB  pa3BUTHS 3a00JeBaHUN. AHAIM3HPYET COCTOSHHE
OpraHu3Ma 4YellOBeKa, HWCHONb3ys 3HaHUA O OHOXMMHYECKUX
npolLeccax; POTHO3HPYET BIIMSIHUE 3aboseBaHui Ha
OMOXUMHUYECKHE TTPOLIECCHI.

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

OIIK-3

JlemoHcTpUpyeT 0a30BBIi  ypOBEHb 3HAHHUA OMOXUMHYECKHUX
MPOIIECCOB, MPOTEKAIOIUX B KUBOM OpraHU3ME, B TOM YHCIE MpPU
BBEJICHUU OHMOJIOTUYECKH AaKTHBHBIX OpPraHMYECKUX COCIWHEHM;
3aTPYAHSAETCS CAMOCTOSITEIIHLHO OI[CHUBATh MEXaHU3MbI BO3ICHCTBUS
JONTMHTa Ha OPTaHU3M M €r0 HeraTuBHBIE (P(eKThI

OIIK-5

JleMoHCTpHUpyeT 6a30BbIi ypOBEHb 3HaHUS TOKa3aTeNeil romeocTasa,
0coOeHHOCTEH  OMOXMMHYECKOH perymsinuud  (yHKIHMOHAIBHBIX
CHCTEM OpraHu3zMa, OHMOXMMHUYECKUX IMpPOSBICHUI 3a00JIeBaHHIA.
VcnpITBIBaCT  3aTpyAHEHUS NpH  aHaIM3e  OMOXUMHUYECKUX
KHUJIKOCTEH OpraHu3Ma 4YeJOoBeKa Ha COAEp)KaHHE METaOOIUTOB U
MHTEpIpEeTallMid  TNOJYYCHHBIX  pe3yabraroB.  JleMoHCTpupyer
MOBEPXHOCTHBIC TPEACTABICHUS O OMOXMMHYECKHX MEXaHU3Max
pa3BUTHs 3a00JI€BaHUH.

OIIK-3

JIeMOHCTPUpPYET HEMOHUMAHHE XUMHKO-OHMOJOTHMUYECKON CYIHOCTH
MPOIIECCOB, MPOUCXOSIINX B KUBOM OpPraHU3ME Ha MOJICKYJIIPHOM
YpOBHE, B TOM 4YHCJC MPH BBEACHHUM B OPraHU3M OHOJOTHUYECKU
AKTHBHBIX OPraHMYECKUX COCAMHCHHIA; HE OICHHBACT MEXaHH3MbI
BO3JICHCTBHsI JIOTIMHIA HA OPraHW3M, HE aHAIM3MPYET HETaTHBHBIC
3¢ deKTh JomrHTa




CHCYAOBJICTBOPNTCIIbBHO»

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

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

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

5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

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

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

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

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

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

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIHUITIHHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

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

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

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

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

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

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

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

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:
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- JCJIaTb 3allMCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIrO IJIaHA (COB,Z[aBaTI: MNEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

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

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

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

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

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEIIBHOCTh OTBETA;

- JIOTMIKA U3JI0’KEHUsI MaTepuaa;

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

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

- HCIIOJIb30BaHUE JOIIOJIHUTEIBHOIO MaTepHaa;

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

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

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

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

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

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

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

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

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

51



6.2 JlononHUTENbHAS JIUTEPATYpA!

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

2. I'ymun A.B., Cunrotuna C.E., lllyouna A.I. buoxumus : yue6. mocobue : B 2 4.. - Tam60B: [U3nar. mom
TI'Y um. I'P. lepxkaBunal, 2016

6.3 VHbIe NCTOUHMKMU:

1. Hayunas snekrponHast Oubnmnoreka Poccuiickoil akageMun ecTecTBO3HaHUS - Wwww.monographies.ru
2. IlpaBoBoii caiit Koncymnsrantllmtoc - http://www.consultant.ru

3. Poccwiickast HanlmoHaIbHAasE OMOIHOTEKa - Www.nlr.ru

4. Poccuiickoe 00pa3oBaHUe JIsi MHOCTPAHHBIX I'pakaaH - http://www.russia.edu.ru/

5. CnoBapu M SHIUKIIOTIEIUHU OHJIaMH - http://dic.academic.ru/

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

JUis mpoBeneHWsl 3aHATHA MO JUCIHMIUIMHE HEOOXOAWMO CIeIyIollee MaTepualbHO-TEXHUYECKOe
obecriedeHre: ydeOHble ayAUTOPHM JUIsl TPOBEACHHS 3aHATUH JIEKIIMOHHOTO M CEMHHAPCKOTO THIIA,
TPYIIOBBIX W HMHIUBHUIYaJbHBIX KOHCYJIBTAllUH, TEKYIIEr0 KOHTPOJIS U TNPOMEXKYTOUHOW aTTeCTallWH,
TIOMEIIIEHUS ISl CAMOCTOSTEIBHOM paboThI.

VY4eOHble ayTUTOPUN U IIOMELICHHUS IS CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs] yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIbHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PY/I0BaHuS,
o0ecreYnBaroIe TEMaTHYEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTHBHAS JOCKA).
JlaGopaTopHBbIif MPAKTHKYM 10 OMOXUMHUHM 00eCIeYeH XMMUYECKIMH PEaKTUBaMH, JIAOOPATOPHOI MmoCyaon
U ydyeOHbIM  O0OpyJOBaHHEM B  COOTBETCTBUM C  NPOrpaMMOi  JTaOOpaTOpHBIX  3aHATHUIL:
¢doroanekrpokongopumerp All-101, cnexrpodoromerp CD-2000, Omoxumuyeckuii anamuzarop buAH,
0a30BbIii HabOp g TOHKOCHOMHOW xpomartorpaduu (Y®-kabuner, cymminpHb mKag LICY,
cnpeii-kamepa, mactussl st TCX), nencutometp «JlenCkan», mukpockon crepeockonuueckuit MBC-10,
nentpudyra naboparopuas CM-6, repmocrar BWT — U, pH-metp PH 211, Becst Texunueckue BIIT.

JIuueH31MoHHOE U CBOOOJHO pacrpoCcTpaHseMoe IPOrpaMMHOE 00eCIIeueHHe:
7-Zip 9.20
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

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

Microsoft Office [Ipodeccuonansusiii moc 2007
Onepannonnas cucrema Microsoft Windows 10

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Dnexrponnas 6ubmuorexka TI'Y. — URL: https://elibrary.tsutmb.ru/

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

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

4. Hudposoii odpazosarenpHblil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
5. FOpaiit: anexrpoHHo-0nbMMoTeunas cucrema. — URL: https://urait.ru
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6. DIIEKTPOHHBIN Karajor DyHIaMEHTaIbHON OnOIMOTEeKH TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

7. Hayunast snexkrponHas 6ubnmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

8. Poccwuiickas rocymapcrBennas oubnmoreka. — URL: https://www.rsl.ru

yIeKTpOHHAsA HH(pOPMALIMOHHO-00pa3oBaTesibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiicTBue mnpemnopaBarensi M CTyAE€HTa B Iporecce OOy4YeHHs] OCYIIECTBISETCS MOCPEICTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, UCHOIb3yEeMbIX B
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM Cpesle YHUBEPCUTETA.
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