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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-9 Crnocoben oneHuBaTh MOPp(HODYHKIIHMOHATBHBIC, (PU3HOIOTHUECKHE COCTOSIHUS M MATOJOTUYCCKUE
MPOLIECCHI B OPraHU3Me YelIOBeKa JIJIs pelieHusI MPodecCHOHaTbHBIX 3319

1.2 Tumbl 3amad mpodecCHOHATBHOW MEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOEHUS TUCLUUIINHEL:
- MEOUIIMHCKUN

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepe: 02 3apaBooxpanHeHue (B cdepe okazaHUS MEIUIIMHCKON TIOMOIIM TIPU CTOMATOJIOTHYECKUX

3a00JICBaHUSX )

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMuXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GyHKUMY / TPYyZOBBIC T HEOOXOIUMOM ISt .
WuankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA
npodeccroHaIbHbIE (hopMHupOBaHUS TPYAOBOTO
JeiicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
OIIK-3 CrocobeH AHanmu3upyeT BIUSHUE MOTMHTa Ha OHOXUMUYECKHE H
IIPOTUBOJEHCTBUIO ¢bu3nonoruyecKre Npouecchl OpraHu3Ma 4eaoBeKa

MPUMEHEHUS JIOTIMHTA B
criopte U 60prOe ¢ HUM

OIIK-9 Cnocoben
OLICHUBATh
MOphOPYHKITHOHAIILHEIE,
(dbu3moIornYeCKIe
COCTOSTHUSI U
MAaTOJIOTHYECKUE MTPOIECCHI
B OpTaHU3ME YeI0OBeKa JUIs
peleHus
npohecCHOHANIBHBIX 3a1ay

AHamM3UpyeT CYITHOCTh OHOXUMHUYECKHX TIPOIECCOB,
MPOUCXOIAIINX B OpPraHW3Me YelloBeKa B HOpME W TIpU
MaToOJIOTHSX B IENSIX PACIO3HABAHUS COCTOSHHS WIIN
YCTaHOBNICHHS  (paKTa HAIWUYUAS WM OTCYTCTBUS
CTOMATOJIOTHYECKOTO 3a00IeBaHuUS

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

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

Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIPEIEISIOMNX us
MEXIUCIUTUTMHAPHBIE | OyHas
CBSI3H (cemect
p)
5
1 |®apmaxomorust

OIIK-9 Cnocoben onennBaTh MOpPODyHKITMOHATBHBIC, (PU3NOIOTUICCKAE COCTOSIHUS U
MATOJIOTHYECKHE TMPOIECCHl B OpraHU3Me 4YellOBeKa I pelleHus MpodeccHoHaTbHBIX

3aga4

No

N —

®dopma oOydeHus




11/11 ANCLULLINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

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

1 [ ArmaToMus TOJIOBEI U +
Ieu

2 (T'uctomorus, +
3AMOpHUOIIOTHS,
IIATOJIOT S

3 |UmmyHoOMOT A, +
KIIMHUYECKas
UMMYHOJIOTHS

4 |MukpoOuonorus, +
BUPYCOJIOTHUS

5 |HopManbHas + | +
(dhuznonorus

6 |O01as anaromust +
yeoBeKa

7 (ITaTosmornueckas +
aHATOMMSI TOJIOBBI 1
Ieu

8 [ITarodu3noaorus + |+
TOJIOBBI U [IIEH

9| Xupyprus nonoctu + | +
pra

2. Mecto nucuumiinmabl B cTpykrype OIl cnenmanurera:

HucrunmHa «buonoruveckas XWMHS» OTHOCHUTCS K o00s3arenbHOM dYacTu ydeOHoro miana OIl mo
HamnpayieHuto noarotoBku 31.05.03 - Cromatosnorusi.

HucuuminHa «buonorndeckast XuMush» u3ydaercs B 2, 3 cemecTpax.

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

Ounas: 7 3.e.
Bun yueOHo# paboThI (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 252
KonrakTHast pabora 120
Jlexuuu (Jlexuum) 44
JlaGoparopnsie (J1ab. pab.) 44
[Tpaktuueckue (IIpakr. pab.) 32
CamocrosrenbHas padota (CP) 96
DK3aMeH 36
3auer -

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnou DOopMBbI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
muu| . |KT
pab. [pad.
OO0 |0 ]|O




2 cemecTp

buoxumus 6enkoB u TectupoBanue;
dhepmeHTOB Pemenue
CUTYaIlMOHHBIX
4 4 10 [3amau; KomnmokBuywm;
3amura
nabopaTopHOM
paboThI
buoxumus TectupoBanue;
BUTAMHUHOB. Pemenne
CBolicTBa " CUTYallMOHHBIX
GbyHKIMH 3ana4; Komnoksuym;
OHMOIOTMYECKUX 4 4 12 ammra
MeMOpaH. nabopaTopHOM
MexaHu3MBbI paboThI
nepenadn
TOPMOHAJIBHOTO
CUTHaja
buonorunueckoe TectupoBanue;
okucienne. OOmmit Pemenue
MyTh KaTaboau3ma. CUTYaIlMOHHBIX
OOmeH yrIIeBooB 4 4 12 [3amau; KomnokBuywm;
3amura
nabopaTopHOM
paboThI
OOMEH TUIUI0B U TectupoBanue;
OeKoB Pemenne
CUTYaIlMOHHBIX
4 4 10 [3amau; KomnmokBuywm;
3amura
nabopaTopHOM
paboThI
3 cemecTp
Ob6men TectupoBanue;
HYKJIEMHOBBIX Pemenue
KHCJIOT. 4 16 12 CUTYaLIMOHHBIX
MarpuyHsie 3ana4; KomnokBuym
OMOCHHTE3bI
Perymanus Tectuposanue;
MeTabonmu3ma Pemenue
CUTYAI[MOHHBIX
8 8 12 3agau; KomnokBuywm;
3amura
n1abopaTtopHOH
paboThI
buoxumus opranos TectupoBanue;
U TKaHen Pewenune
CUTYAI[MOHHBIX
8 8 14 |3agau; KomnokBuywm;
3amura
n1abopaTtopHOH
paboThI




8 buoxumus ciaroHbl U TectupoBanue;
TKaHEW MOJOCTH Pewenune
pTa. CUTYalIMOHHBIX
buoxumuyeckue ? | 6 | 14 [PRRa; Konnoksuywm;
MEXaHHU3MBI 3amura
pa3BUTHSA n1abopaTtopHOH
IIaTOJIOTMH TKaHEe! paboThI
POTOBOM MOJIOCTH

Tema 1. buoxumus 6esxkoB u pepmenton (OIIK-3, OIIK-9)

Jlekumus.
Jlexums «Beenenue. Ctpoenue u cBoiictBa OekoB» [Ipeamer u 3agaun 6mnonornyeckoit xumun. OOMeH
BELIECTB M HEPTUH, HepapXudecKasi CTPyKTypHasi OpraHu3alys U CaMOBOCIIPOU3BEICHNE KaK BayKHEHIINe
MpU3HAKHY KUBOU MaTepuu. MecTto OMOXUMUH cpeiu APYTUX OMOTOTUYECKUX TUCIUIUINH; YPOBHU
CTPYKTYPHOW OpraHU3aI[iH KUBOT0; OMOXUMUS KaK MOJICKYJISIPHBIN YPOBEHb U3YUECHHUS SBJICHUHN JKU3HHU.
OcHoBHbIE pa3ienbl U HAMlpaBJIeHUs: B OMOXUMHUU. MeToibl Hccie1oBaHusl OOMEeHa BEIECTB.
[IpencraBienue o Oenkax Kak BaKHEHIIIEM KJIaCCE OPraHUYECKUX BEIIECTB U
CTPYKTYpHO-(DYHKIIMOHAJILHOM KOMIIOHEHTE opraHu3ma uenoBeka. Ctpoenue 6enkos. [lepuunas
CTpyKTypa 0elKoB. 3aBUCUMOCTh OMOJIOrMYECKUX CBOMCTB OEJIKOB OT MEPBUYHOM CTPYKTYPHI.
Kondopmanwms nomunentuaHoM nenu. BropudyHas CTpyKTypHas opraHu3aius, TUITBI BTOPUIHOM
CTPYKTYpBI. Posib BOMOpOIHBIX CBsA3eH B ee cTabmnm3anuu.JloMeHHas CTpykTypa. TpeTndHasi CTpyKTypa.
Ponb ciaboro BHyTpUMOJIEKYISPHOTO B3aUMOJIEUCTBHUS B CTAOMIN3ALMY IPOCTPAHCTBEHHOM CTPYKTYPBI U
n3MeHeHusx koHpopmaruu. [Ipencrasienue o Goiaunre u maneponax. YUerBepTUuHas CTPyKTypa OeIKoB
OcobeHHOCTH CTpOeHUS U (YHKIIMOHUPOBAHUS OJIMTOMEPHBIX OCJIKOB Ha IIPUMEPE TeMCOIePIKAIINX OCIIKOB
- reMorioOuHa U MuonioouHa. OcHOBBI (PyHKIIMOHUpPOBaHUs OesKoB. KoonepaTuBHbIE H3MEHEHUS
KoH(popManuu mpoToMepoB. OUINKO-XUMHUYECKHE CBOMCTBA OenKkoB. MonekynsipHasi Macca, pa3Mephsl U
(dbopMa MaKpOMOJIEKYJ, pACTBOPUMOCTb, MOHM3AIMS, ruapaTanus. [IoHsTHEe 00 U303/IeKTPUIECKON TOUKE.
MeTonb! BeIIeNIEHNUS HHANBUAYATbHBIX OCJIKOB: N30MpATEIbHOE OCAKICHUE COISIMA U OPTraHUYECKUMHU
PacTBOPUTEIISIMH, Teb-PUIBTpaIs, MEeKTpodopes, xpomarorpadus. Jlenarypamus ooparumas u
HeoOpatuMas. dakTopsbl, BeI3bIBatONIME AeHaTyparuto. Jlekmus «DepMeHThl. MemTuIMHCKHE aCTIeKThI
sH3uMoJorun» Mctopus oTKpeITHs 1 n3yueHus GpepmentoB. CtpoeHue u cBoiicTBa pepmeHToB. KodhakTops
(dhepMeHTOB, HOHBI METAUIOB U KodepMmeHTh. KodepmenTHbIe PyHKIIMN BUTAMUHOB (Ha IPUMEPE
TpaHCaMHHA3 U JAeruaporeHas, BuraMmuHoB B6, PP, B2). [Tonsitue 06 sHeprun aktuBaiuu. OcoOOCHHOCTH
(bepMEeHTaTUBHOTO KaTaiau3a: 3Tarbl, MexaHu3M. CTpoeHue (epMEeHTOB; aKTUBHBIN U alJIOCTEPUUECKUN
neHTpel. O6pa3zoBanue hepMeHT-CyOCTPaTHOTO KOMIUIEKCA, €T0 XapakTepucThka. [lorsTue
«KOMIUIEMEHTApHOCThY. Teopust @uiiepa. Teopust ”HIyIMPOBAHHOTO cOOTBETCTBUS Kolana.
Knaccudukanus u Homenknarypa dhepmenToB. M3odpepmenTs. CienupuIHOCTh IEUCTBUS (HEPMEHTOB.
3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIIUN OT Temreparypsl, pH, koHIeHTpanuii pepMeHTa u
cyOcTtpara. EquHuIb n13MepeHusi akTUBHOCTH M KoJdecTBa pepMeHTOB. MHTrHOUTOPHI PepMEHTOB,
oOpaTuMbIe U HEOOpAaTUMBbIE, KOHKYPEHTHBIC. JIekapCcTBEHHbIE TIpemapaThl KaK HHTHOUTOPHI (DEPMEHTOB.
Perynauus neiictBusi pepMeHTOB: aJuIOCTEPUUECKIE HHIMOUTOPBI U aKTUBATOPbI; KaTAIUTUYECKUN U
PEryISATOPHBINA HEHTPHI; YETBEPTUYHAS CTPYKTYypa ajulocTepruueckuX (hepMEHTOB U KOOTIEpaTUBHbIE
M3MeHeHus1 KoHopmanuu npoTomMepoB hepmenTa. Perynsius akTHBHOCTH ()EPMEHTOB ITyTEM
dbochopunupoBanus u nedochopunupoanus. Opranocnenuduanbie GepMeHTHI. DH3UMOIMATHOCTHKA.
Ou3umotepanus. [Ipumeps! npuMeHeHus GepMEeHTOB KaKk XMMHUUECKHX PEAKTHBOB B MEIUITMHCKOMN
onoxumudeckoit maboparopuu. [TonsTue 06 SH3UMOMATHSAX.

IIpakTnyeckoe 3ansATHE.
IIpakTHyeckoe 3anaTue. Cemunap «buoxumus 0e1xoB 1 GepMeHTOB)

1. CnenuuaHOCTh MIEPBUYHOMN CTPYKTYpHI Oeika. Onpeaensronias pojib NIEPBUYHON CTPYKTYPHI B
dhopmupoBaHnuu 00JIee BEICOKUX YPOBHEH OpraHU3aii OETKOBOM MOJIEKYJIbI.

2. Bropuunas cTpykrypa 0eiaka, 0cOOEHHOCTH KOH(POPMAIIMOHHOTO CTPOCHHUS.

3. Tperuunas ctpykrypa 6enka. CBsi3u, CTaOMIM3UPYIOIIUE TPETUYHYIO CTPYKTYpY (KOBaJIEHTHBIE,
MOHHBIE, TUAPo(OOHbIEe, BOJOpOAHbIe, BaH-nep-Baanbca).

4. YerBepTuuHas cTpyKTypa Oeska. [ToHaTHE 0 MOHOMEpPAX U OJUTroOMepax.



. Tlonatue «HaTUBHBIN Oenok». [ToHsATHE 00 ammocTepruecKknx OemKax.

. JloMeHHasl cTpyKTypa Oenka.

. CxoncTBO 1 pa3inuyune CTPOSHUS M CBOMCTB TeMOTIIOOMHA U MUOTTIOOWHA.
. Amnocrepuyeckue GopMbl TeMOTI00HHA.

e

CeprnoBUIHO-KJICTOUHAS AaHEMHUSL.

10. Tamnacemus

11. Xumuueckas npupoaa, CTpyKTypa U pyHKIMH (PepMEHTOB, XapaKTEPUCTHKA KO(PAKTOPOB U
KOo(hepMEeHTOB, X POJIb B KaTajuse.

12. TlonsiTre 00 aKTUBHBIX LEHTPaxX (PepMEHTOB. AIJIOCTEPUIECKUI LIEHTP. AJuTocTepruieckre hepMeHTHI.

13. N3odepmenTsr MynbTUMONIEKYISIpHBIE (DepMEHTHBIE CUCTEMBbI. EUHUIBI epMEHTATUBHOM
AKTUBHOCTH.

14. Mexanu3m aeicTBust GepMEHTOB.
15. Knaccuduxanus ¢pepmentos. [Ipumepsr.

16. Kunetnka depMeHTaTUBHBIX peakiuii. CpoicTBO Mex Iy cyocTparom u ¢pepmeHToM. [loHsTHE O
KOHCTaHTe Muxasmnuca.

17. Perymsiiust akTUBHOCTH (P€PMEHTOB. AKTHBATOPHI U HHTHOUTOPHI (pepMeHTOB. THUITHI HHTHOMPOBAHUS
(dhepmMeHTOB: oOpaTMOe U HEOOPATUMOE; KOHKYPEHTHOE U HEKOHKYPEHTHOE.

18. Bniussaue pH u Temmnieparypsl Ha CKOpOCTh (pepMEHTAaTUBHBIX peakiuii. CriennpuIHOCTh T1eHCTBUS
(hepmMeHTOB.

19. 3nauenune hepMeHTOB B peryssiniuu ooOMeHa BemiecTB. [[pumenenne hepMeHTOB B MEAUITUHE.

IIpakTHyeckoe 3ansaTHe. KO/IOKBHYM, pelieHHe 32124 H TeCTHPOBaHUe (KOHTPOJILHBIE Cpe3) 1o
Teme «brnoxumusi 6e1koB H pepMeHTOB»

1. [IpenmeTt u 3a1a4n OMOJOTUYECKON U KIIMHUYeCKOW XUMHH. [[oHSITHE 0 OMOXUMHYECKUX PEAKITUSIX.

2. AMHMHOKHMCIIOTBI - CTPYKTypHbIe MOHOMephbl OenkoB. OOmas XapaKTepUCTHKa, KilacCH(pHUKAIMIS
(monsipHbIe, HENMOJSPHBIE, MOJIAPHBIE HE3aPSKEHHBIE), CBOICTBA.

3. CnenmupuyHOCT, TEPBUYHOM CTPYKTYphl Oenka. OcoOeHHOCTH 0oOpa30BaHUs TMENTHIHON CBS3H.
Omnpenensiomas pojib MEPBUYHON CTPYKTYphl B (popMmupoBaHMM OoJiee BBICOKMX YPOBHEW OpraHu3aluu
OEJIKOBOM MOJICKYJIBI.

4. BropuuHas cTpykrypa Oenka. CBsi3u, CTAOMIH3UPYIONINE BTOPUIHYIO CTPYKTYPY. O-CIupainb. DakTopsl,
HapyIIAOIINE CIUPATTU3aINI0. b-CKIlaadaTasi CTPyKTypa, 0COOEHHOCTH KOH(POPMAIIMOHHOTO CTPOCHHUSI.

5. Tpetuunas cTpykrypa Oenka. CBsi3u, CTAOMIU3UPYIONINE TPETUIHYIO CTPYKTYPY (KOBaJCHTHBIE, HOHHBIE,
runpodoOHbIe, BogopoaHble, Ban-nep-Baanbca).

6. YerBepTHuHas cTpykrypa Oemnka. [ToHsTHE 0 MOHOMEpPAX M ONUroMepax. 3aBUCUMOCTh CBOMCTB Oenka oT
ero koH(popmauu. B3auMocBs3b CTPYKTYpHI M (QyHKIIHH.

7. [lonsiTne «HaTUBHBIN Oenoky». [ToHsATHE 00 alIocTepudecKux Oenkax.

8. OcHoBHbIE (YHKIIMM MPOCTBIX M CIIOKHBIX OEJIKOB B OpraHM3Me: CTPYKTypHas, KaTaJuTHuecKas,
pelienTopHas, peryasTOpHasl, TPAaHCIIOPTHAs, 3alllUTHAsI, COKPATUTENIbHAS U IPYTHE.

9. Conepxxanue OenkOB B TKaHSIX M opraHax. Pa3mepnl OenKOBOW MOJIEKYlbl. METOIBI OIpeaeIeHUs
MOJIEKYJISIPHOW Macchl Oerka (Tenb-QuibTparus, YIbTpaleHTpudyrupoBaHue, TUCK-3IEKTpodope3).

10. PactBopumoOCTh Oenka B BOje. 3aBUCUMOCTh PACTBOPUMOCTH OT aMHHOKHUCIOTHOTO COCTaBa OCJIKOB.
OU3NKO-XMMHYECKHUE CBOMCTBA BOAHBIX pacTBOPOB OENKOB. [IoHATHE 00 M303IEKTPUIECKON TOUKE.

11. Jlenarypamusi u peHarypanus OenkoB. [leHaTypupyrommue areHThl ((U3u4ecKue M XUMHYECCKHE).
Hcnonp3oBaHue sBI€HUS ACHATYpaluu B KIMHUKE. Peakuuu ocaxieHusi Oeiqka B BOJHBIX pacTBOpax.
BricanuBanue 6enkoB. OOpatuMocTh nporiecca. Mcrnonb30Banne BbICaMBaHUS B MEIUIIMHE.

12. Mpocteie Genku. Ilpunmun wux kinaccudukamuu. [nmoOynspubie Oenku. DPyHKUMU anbOyMHUHOB U
I00YTMHOB I1a3Mbl KpOoBU. OCOOEHHOCTH CTPOCHHUS U (PYHKIUS TUCTOHOB U POTaMUHOB. DUOPUILISpHbIE
Oenku (MUO3WH, KOJUTATeH, JIACTUH, KEPATHH).

13. Cnoxxnple 6enku, ux kiaccudukaims. MeTamuionpoTenHbl U uX (QyHKIHS B OpraHU3ME.

14. TemoroOuH A, cTpykTypa U QyHKIHsS. Autoctepudeckue (GpopMbl reMoriiobnHa. ['eMormoOnHonaTHH.
Crpykrypa, yHKIHOHAIBHOE CXOACTBO U pa3Indyre MOJICKYJI TeMOTIIOOMHA U MUOTTIOOWHA.

15. I'MuKonpOTENHBI: CTPOCHUE, MMPEACTABUTEH, (PYHKIIMU B OPTaHU3ME YeJIOBeKa. MyIIH CIIOHBI.



16. HykneonpoTeuHsl, CTPyKTypa U (GyHKIIUH.

17. JIumonpoTenHBI: CTPOEHUE, PEICTABUTENHN, (DYHKIIUA B OPTAaHU3ME YEIIOBEKA.

18. ®ocdonpoTenHsl: CTpOeHHE, IPEACTaBUTENH, (PYHKIIMKA B OPraHU3Me YelIOBeKa.

19. XumMuueckast mpupoa, CTPYKTypa ¥ GyHKIIUU (EPMEHTOB, XapaKTEPUCTHKA KOPaKTOPOB 1
KO(QepMEHTOB, UX POJIb B KaTau3e.

20. [TonsiTne 06 aKTUBHBIX IEHTPax (GEPMEHTOB. AJIIOCTEPUUECKUH IIEHTP. AJIIOCTEpUUECKUEe (DEPMEHTHI.

21. WM3odepmentsl. MynbTUMONEKYIsIpHbIE (EPMEHTHBIE CHUCTEMBL. ENuWHUIBI  (QepMeHTaTHBHON
AKTUBHOCTH.

22. MexaHu3M JeicTBUs (DEPMEHTOB.
23. Knaccudukanus Gpepmenton. [Tpumepsr.

24. Kunetuka ¢epMeHTaTUBHBIX peakuuid. CpoicTBo Mexay cyocrtparomM u ¢epmeHtoM. [lonstue o
KoHCcTaHTe Muxasnuca. YpasHenue Muxasnuca-MeHTeH.

25Perynsiivs aKTUBHOCTH (PEPMEHTOB. AKTHUBATOpbl U MHTHOUTOPHI (epMeHTOB. THUIBI MHTHOMPOBAHUSA
(bepMeHTOB: 00paTUMoOe U HeOOpaTUMOe; KOHKYPEHTHOE M HEKOHKYPEHTHOE.

26. Baussuue pH u Temmeparypbl Ha CKOpPOCTh (DepMEHTaTUBHBIX peakuuid. CrenupuuHOCTh JIeHCTBUA

(bepMeHTOB.

27. 3nayeHue GepMEHTOB B peryssiiuu oOMeHa BemecTs. [Ipumenenue pepMeHTOB B MEIUIMHE.
JlaGopaTopHbie padoThbI.

JlaGopatopHoe 3ansitue. JJaboparopHasi pabota «AHAJIHM3 0€JIKOB 1 AMHHOKHUCJIOT»

[IpaBuna TexHuKH 0€30MACHOCTH MPH paboTe B OMOXUMHUYECKOH jaboparopuu. MHCTPYKTaX MO TEXHHUKE
0€30IMacHOCTH.

KavecTBeHHBII aHATN3 aMUHOKHUCIIOTHBIX CMECEH METOA0OM TOHKOCIIOHHOM XpoMaTtorpaduu.

[IBeTHbie peaknuu Ha Oenku: peakiuss MWUIOHA, peakuus AJaMKeBUYa, HUHTHUIAPUHOBAS pPEaKIus,
peakuus lynsne-Pacmaiins.

Peakumu ocaxxiaeHust OETKOB: OCaKIeHUE OCIKOB NMPU HATPEBAHHUU, OCAXICHHUE OCIKOB COJISIMU TSKEIIBIX
MeTamioB, OcaxaeHne OEIKOB KOHIIEHTPHPOBAHHBIMU MUHEPATbHBIMUA KHCIIOTAMHU.

KoHTposnbHBIE BOIIPOCHI:

1. Kakumu cBoiicTBamu 00J1a1ar0T aMUHOKUCIIOTHI?

2. JlaiiTe onpeesieHne YeThIpeX YPOBHEH CTPYKTypbI Oelka.

3. Kakue cBs31 cTaOMIM3UPYIOT IEPBUYHYIO, BTOPHUHYIO, TPETUUHYIO U YETBEPTUUHYIO CTPYKTYpYy Oenka?
4. Yto mOHUMAIOT NOA JIeHaTypauueil 1 peHarypanueit 6enkoB? Kakue areHThI BBI3BIBAIOT IEHATYpAIHIO?
5. Haiite onpenenennie UOT u UNUT nyis aMHHOKHUCIIOT M OEITTKOB.

6. Kakoe npumeHeHue HaX0QUT METO/I XpoMarorpaduu B MmeguiuHe?

7. Kak B METUITMHCKOM TIPAKTHKE UCTIONB3YIOTCS SIBJICHUS JACHATYPAIIMH W BBICAIIUBAHUS OCITKOB?
JlaGoparopHoe 3ansitue. Jlaboparopnasi padora «CiokHble 0e1KID)

Brinenenne mynmaa w3 cmoHbl. OmnpeneneHue B MyIuHE OeakoBoW dYacTu (OmMyperoBas peakuus)
YIJICBOJTHOM KOMITOHEHTHI (1poba ¢ a-HadToIOM).

bensunnnoBas npo6a Ha TEMUHOBYIO IPYNIIUPOBKY reMOITIOOMHA.

KoHTposnbHBIE BOIIPOCHI:

1. Hackonpko 060cHOBaHO, Ha Bai B3misi, AeIeHe Ha MPOCTHIC U CIIOXKHBIE OCTTKH?
2. B uem paznuuue Mexay INTUKONPOTEMHAMU U IPOTEOTIMKaHAMU ?

3. Kakue Turbl CBs3€# CyIIECTBYIOT MEX/1y YIIIEBOAHBIMA KOMIIOHCHTAMHU U OeITKaMmu?
4. lepeuncnure GyHKINH TTUKOIPOTEHHOB B OPraHU3Me.

5. [ToyeMy MIUKONIPOTEHHBI MEHEE YYBCTBUTEIBHBI K JICHCTBHUIO JCHATYPUPYIONINX (DAKTOPOB, YeM MPOCTHIC
oenku?

6. [epeuncnure QyHKIIMH XPOMOITPOTEHHOB B OPTaHU3ME.

7. PaccMoTpuTe CTPYKTYpYy U GYHKIHMHU reMorioonHa A.

8. [Touemy remormoOMH 3apopliiia U peOeHKa 00Ia1aeT pa3HbIM CPOJICTBOM K KHCIOPOAY?
JlaboparopHoe 3ansitue. JlaboparopHasi pabora «buoxummus pepmMeHTOB»

JleiicTBHE aKTUBATOPOB M HHIMOUTOPOB HA O-aMHJIa3y CIIIOHBI.



Ornpenenenre akTUBHOCTH (.-aMHJIa3bl CIIOHBI IO BonbremyTy.
KoHTponbHbIE BOTPOCHI:
1. KakoBa poinb pepMEHTOB B opranuzMe?
2. K xakomy KJ1accy XMMHUYECKUX COCTMHEHUH MOXHO OTHECTH (DepMEHTHI?
3. Uto npencrasnsgeT co00i aKTUBHBIN LIEHTp GepmenTa’?
4. KakoBbl 0COOCHHOCTH JEWCTBUS (EPMEHTOB 110 CPAaBHCHHIO C JIEHCTBHEM HEOPTaHWYECKHUX
KaTrajanu3atopoB?
5. [Touemy 1ipu KUTISTYCHUH PACTBOPOB (PEPMEHTOB MPOUCXOAUT UX WHAKTHUBAITUS?
7. Kakoe BrnusiHue Oka3biBaeT u3MeHeHue pH cpepl Ha aKTUBHOCTH (DEPMEHTOB U TIOYeMy?
8. Kakoi mpuHITUT JISKUT B OCHOBE KaY€CTBEHHOTO ONpeeieHus (epMEHTOB?
9. Uto Takoe aKTUBATOpPHl U MHTUOUTOPHI pepMeHToB? Kak MOKHO MCCIEe0OBaTh UX BIHUSHHUE Ha JEHCTBUE
bepmenta?
10. IIpuBeauTe MpUMEPHI HCIIOJIB30BaHUs (HEPMEHTOB B MEIUIIMHE.
JlaGopaTopHoe 3ansiTue. Pemenue 3aay.
Pacuer pl GenkoB 1 MENTHAOB.
Pacuer akTUBHOCTH (PEPMEHTOB.
Omnpenenenre N3MEHEHUSI aKTHBHOCTU ()EPMEHTOB B 3aBUCUMOCTH OT pH cpenbl, TeMnepaTypbl, BHECEHUS
BEIIECTB B CHCTEMY «(pepMEHT-CyOCTpaTy.
Pacuer koHcTaHThl Muxasnuca W ONpeAeNieHUE THUIA WHTHOWpOBaHUs (EPMEHTAa C HCIOIH30BAHHEM
rpaduueckux 3aBucumocTteit bpurrca-Xonaeiina u Jlaiinyusepa-bepka.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. CocraBbTe M U3YUNUTE KOHCIEKTHI JIEKIUI IO TEME.
2. [onrotoBbTe KOHCIEKT 1O TeMme «lcnonb3oBaHue PepMEHTOB B MEAUIIMHEY.
3. TloaroToBbTeCh K JIaOOPAaTOPHBIM padboTaM «AHAIHM3 OCIKOB M aMUHOKUCIOT», «CIIOKHBIE OCNKN» W
«buoxumust (GepMeHTOB»: 3aloJIHUTE J1a0OpaTOPHBIA KypHaJl, OMMILUTE XOJ BBHIMOJIHEHUS pPabOTHI,
YpaBHEHUs peakiuii, OTBETbTE Ha KOHTPOJbHBIE BOIpochl. [locie BbImoigHEeHHs jJabopaTopHON pabOThI
BHECTHU B J1a00paTOPHBIN KypHaJl HAOIIOIEHUS ¥ BBIBOJIBI 110 TIPOBEACHHBIM OIBITAM.
4. OTBETHTE HA BOIPOCHI:

o [IpenmMer u 3agaun OMONOTUYECKON U KIHMHUYECKOM XUMUH. [ToHATHE 0 OMOXUMUYECKUX PEaAKIIHIX.

e AMHHOKHUCIIOTHI - CTPYKTYpHbIE MOHOMEpPHI OenkoB. OOm1as XapakTepucTHKa, KiaccuuKanus

(monsipHbIe, HEMOJSPHBIE, MOJIIPHBIE HE3apsKEHHBIE), CBOMCTRA.

CrnenpnIHOCTH IEPBUYHON CTPYKTYPHI Oennka. OcoOeHHOCTH 00pa30BaHMsI MIENTHIHON CBS3H.

Ornpenensrorias poyib MIEPBUYHON CTPYKTYPHI B (popMupoBaHuy 00Jiee BHICOKHX YPOBHEH

OpraHu3aIy OEIKOBOM MOJIEKYJIBL.

o Bropuunas crpykrypa Genka. CBsi3u, CTaOMIN3UPYIOIIUE BTOPUUHYIO CTPYKTYPY, O-CIIUPAITb.
®DaxTophl, HAPYIIAIOIIUE CITHPATH3AINI0. b-CKIaauarasi CTpyKTypa, 0COOCHHOCTH
KOH(DOPMAIIMOHHOTO CTPOESHHUS.

o Tperuunas cTpykrypa 6enka. CBs3H, CTAOMIN3UPYIOIINE TPETUYHYIO CTPYKTYPY (KOBaJIGHTHBIE,
HOHHBIE, TUAPOGOOHBIC, BomopoaHbIie, Ban-nep-Baanbca).

o UYerBepTuuHas cTpykTypa 6enka. [loHsTHEe 0 MOHOMEpax M OJIMTroMepax. 3aBUCUMOCTh CBOMCTB Oeka
oT ero koHpopMauu. B3auMocBsi3b CTPYKTypbl U (QyHKITUH.

o [lonsTtue «HaTuBHBIN Oeok». [ToHsATHE 00 amutocTepuyecKux OenKax.

o OcHOBHBIE (DYHKIIUU MPOCTBIX U CIOKHBIX OCJIKOB B OpraHU3Me: CTPYKTypHasi, KaTaJIMTHUECKasl,
peLenTopHasi, peryasTopHasi, TpaHCIIOPTHAs, 3alllUTHAsI, COKPATUTENbHAS U APYTHUE.

o Conepxanue O€JIKOB B TKaHAX U opraHax. Pazmepsl 6eIKoBOM MOJIeKyIbl. MeTobl OpeieeHHs
MOJIEKYJISIPHOI Macchl Oenka (Tenb-QuibTpalus, yasTpaueHTpudyrupoBanme, TUCK-31eKTpodopes).

o PacTtBOpuMOCTH Genka B Bojie. 3aBUCMMOCTh PACTBOPUMOCTH OT aMHHOKHCIIOTHOTO COCTaBa OEJIKOB.
OU3UKO-XUMHUYECKUE CBOMCTBA BOJHBIX PacTBOPOB OenkoB. [ToHsATHE 00 N3037EKTPUIECKOM TOUKE.
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Jlenatypauus 1 peHatypauus 06enkoB. [leHaTypupyrome areHTsl (pusnueckue 1 XUMUYECKHe).
Hcnonb3oBanue sBICHUS ACHATYpalluH B KITMHKUKE. Peakin ocakienns 6eka B BOIHBIX pacTBOpax.
BricanuBanue 6enkoB. OOpaTuMocTs npouecca. Mcnoap30BaHue BHICAIUBAHUS B MEAULIMHE.

o Ilpoctrie 6enku. [Tpunnunm ux knaccuduramuu. [moOynspasie 6enku. @yHKIUN aTb0yMHUHOB 1
100y TMHOB TI1a3Mbl KpOBU. OCOOESHHOCTH CTPOEHUS U (DYHKIIWSI TUCTOHOB U IIPOTaMUHOB.
OubpuIsIpHBIC OSNIKU (MUO3WH, KOJUIareH, 3JIAaCTHH, KEPATHH).

o CrnoxHble Oenky, UX KIaccupUKanys. MeTamionpoTenHbl U UX GYHKLHUS B OpraHU3ME.

o Aunoctepudeckue popmsl remoriioonHa. ['emornoounonaruu. CTpykrypa, PyHKIIMOHAIBHOE
CXOJZICTBO W Pa3iIM4Me MOJICKYJ TeMOIIIOOMHA i MUOTJIOOMHA.

o XuMHYECKas MPUPOJa, CTPYKTypa U pyHKIMH PEPMEHTOB, XapaKTepUCTUKA KO(DAKTOPOB U
KO(hepMEHTOB, MX POJIb B KaTaJIH3e.

o [lonsTHe 00 aKTUBHBIX IIEHTPaX (HEPMEHTOB. AJTOCTEPUIECCKUN IEHTP. AJUTOCTepUIECKUE
(bepMeHTHI.

o HM3odepmenTs MyasTUMONEKYIIPHBIE PEPMEHTHBIC CUCTEMBI. EnMMHUIIBI (hepMeHTAaTUBHOM
AKTUBHOCTH.

e Mexanusm nericTBusi GEPMEHTOB.
o Knaccudukamus gpepmentos. [Ipumepsr.

o Cponctro mexay cyoctparom u ¢pepmeHToM. [ToHsiTHE 0 KOHCTaHTe MUxasnuca. YpaBHeHHE
Muxasnuca-MeHTeH.

o YpaBHenus bpurrca - Xongerina u JlaitnynBepa-bepka. OrpannueHusi IpUMEHEHUST ypaBHEHUS
Muxasnuca - MeHTeH.

e AKTHBaTOpHI 1 HHTUOUTOPHI ePMEHTOB. THITBI HHTUOUPOBaHMS (EPMEHTOB: 0O0OpPaTUMOE U
HEeoOpaTuMoe; KOHKYPEHTHOE M HEKOHKYPEHTHOE.

o Bmmsuue pH u remneparypbl Ha CKOPOCTh epMEHTATUBHBIX peakmuil. Crenu@uIHOCTb JeHCTBUS
dbepMeHTOB.

3HaueHue (PEepMEHTOB B PETYIIALMH OOMEHA BEIIECTB.

Tema 2. buoxumusi BUTaMuHOB. CBoiicTBA U (PyHKIUM OHOJIOTHYECKUX MeMOpaH. MexaHUu3MbI
nepeaayd ropMOHAJIbHOI0 CUTHAJIA
(OIIK-3, OIIK-9)
Jlekumus.
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Jlexuus «BBenenue B 0OMeH BelecTB. bruoxumus nuranus. Butamuusr»y [Tonstre o MeTadboansMe,
MeTabonruecknx myTsax. OOMeH BellecTB: MUTaHue, METa0O0IN3M U BBIJICICHHE MTPOAYKTOB METa0O0IH3MA.
Cocras numu yenoBeka. OCHOBHBIE MMUIIEBHIE BELIECTBA - YIJIEBOBI, )KUPBI, 0eKu. OCHOBHBIE MMUIIIEBbIC
BEIIECTBA- YIIIEBO/BI, )KUPHI, Oenku; Butamunsl. Knaccudukarys BuTaMuHOB. VICTOPHS OTKPBITUS U
M3y4eHUs BUTaMUHOB. DYyHKIIMK BUTAMUHOB. AJTUMEHTAPHBIC U BTOPUYHBIC aBUTAMHHO3HI U
TUIMIOBUTAMUHO3BL. [ MTIepBUTAMIHO3BI. BUTaMiUH3aBUCHMBIE I BUTAMUHPE3UCTECHTHBIE COCTOSTHHUS.
Buramunonono0HbIe BemecTBa. AHTUBUTaMUHBL. Jleknus «buonorndeckue memopansl. CTpyKTypHast
opraHuszanys. Ydactiue MeMOpaH B OpraHu3alluy U PEryisiun Metabonusma kieTkn» OCHOBHBIC
MeMOpaHbI KJIeTKH U uX QpyHKIuU. Ponk MeMOpan B oOMeHe BeriecTB u sHepruu. OOIIe cBoiCcTBa
MeMOpaH: KHJIKOCTHOCTb, TIONIEPEYHasi aCHMMETPUsl, 30UpaTesibHas MPOHUIIaeMOCTh. JIMMUIHbIN cocTaB
MeMOpaH - GpochonunuIbl, UKOIUIUIBL, XouecTepruH. Poik TununoB B popMUPOBAaHUU JIUITUIHOTO
oucnos. benku MeMOpaH - HHTErpaibHbIe, TOBEPXHOCTHBIE, «3aIKOPEHHbIE». MeXaHU3MBbI IIepeHoca
BEIIEeCTB Yepe3 MeMOpaHsbl: mpocTas nuddy3us, nepBUYHO-akTUBHBINA TpaHcnopt (Na+, K+-ATdaza),
MTACCUBHBIN CUMITOPT ¥ aHTUTIOPT, BTOPUYHO-aKTUBHBIN TPAHCIIOPT, perynupyembie kanansl (Ca2+-kaHan
SHJIOIIA3MaTHYeCcKOro peTukymnyma). [lonstue o ropmonax. Kimaccugukaiyst ropMOHOB 110 XUMHYECKON
cTpykType. TpaHcMeMOpaHHas niepeaya CUrHana. Y4actue MeMOpaH B aKTUBAIIMH BHY TPHUKIETOUHBIX
PETYJISTOPHBIX CUCTEM - aJICHIUJIATUMKIa3HON 1 HHO3UTON(OCGaTHON U 1epeaye Curuaia
JTUMHUI0PACTBOPUMBIX CTEPOUIHBIX TOPMOHOB, TUPOKCHHA. KaTanutndeckue MeMOpaHHBIC PEIIETITOPHI,
npuMep - perientop HHCynuHa. OCHOBHbIE MEXaHU3MBI PEryJISIUN MeTabonu3Ma: U3MEHEHHE aKTUBHOCTH
(hepMeHTOB (aKTUBHPOBAHKME U MHTHOMPOBAHUE), U3MEHEHUS KOJIMUecTBa (DEPMEHTOB B KJIETKE (MHAYKIIHS
U penpeccusi CHHTE3a, U3MEHEHHE CKOPOCTH pa3pylIeHus: (epMEHTOB), H3MEHEHUS POHUIIAEMOCTH
KJIETOYHBIX MEMOpaH.

IIpakTH4eckoe 3aHATHE.
IIpakTnueckoe 3ansitue. Cemunap «buosiornyeckue meMOpaHbl: CTPOeHHE U PYHKIIMID)
1. Xumuueckuit cocTaB, CTpOEHHE, CBOUCTBA U (PYHKIIUN OMOIOTMYECKUX MEMOpPaH.

2. Tpancmopt BemecTB 4epe3 KIETOUHYI0 MemOpaHy: maccuBHas auddysus, obmerdeHHas auddysus,
AKTUBHBIN TPAHCTIOPT.

3. Ponp Guonorndyecknx MeMOpaH B IJIACTUYECKOM, SHEPTETHUECKOM U HH()OPMAITMOHHOM 0OMEHaX KJICTKH
C OKpY’Karolen cpeoi.

4. 3HaueHre 3HAHUW O CTPOCHHHM OMOJOTHUYECKOH MEMOpaHbl U MEXaHM3MaxX €€ (PYHKIMOHHUPOBAHUS IS
MPAKTUYECKON METUIIUHBI.

5. MexaHu3Mbl MEXKJIETOYHOW CHUTHAIM3AIMKU C MOMOUIBI0 XUMUYECKUX IMOCPETHUKOB M PETYISTOPOB.
BHyTpuKiIeTOYHbIE U BHEKJIETOYHBIE PELENTOPhl CUTHAJIBHBIX MOJIEKYN. [IOHSATHE O MEepBBIX M BTOPHIX
MOCPETHUKAX B MEXKKJIETOUHOM CUTHAIU3AIINH.

6. TpancmemOpaHHas mepeaaya CUTHAJIOB Ha MPUMEPE aJCHIIATIIMKIA3HONW MECCEHKEPHON CUCTEMBI.
7. TpancMemMOpaHHas epeiada CUTHAJIOB Ha MpuMepe HHO3UTON(hochaTHON MECCEHIKEPHON CUCTEMBI.
8. Tupo3MHKMHA3HBIN perenTop.

9. CrepouHbie TOPMOHBI: MEXaHU3M MEpeayu TOPMOHAILHOTO CUTHATIA.

IIpakTHyeckoe 3ansitne. Ko/UIOKBHYM, pelleHHe 3aJa4 M TeCTHPOBaHHMe (KOHTPOJIBHBIN cpe3) IO
Teme «bmoxumusi BuTaMuHOB. CBoiicTBa M (QyHKHUHM OHOTOTHYeCKHX MeMOpaH. MexaHH3MBbI
nepeaayd ropMOHAJIbHOI0 CUTHAJIA)

1. ABUTaMUHO3HBIE, TUIIOBUTAMUHO3HBIE M THUIEPBUTAMUHO3HBIE COCTOSHUS OpraHM3Ma YeJOoBeKa.
[Ipuunnbl BO3HUKHOBEHHUS. [IpuMepsl.

. CoBpemeHHas kinaccuduKaius BUTAaMUHOB. bruomornueckast poib BATAMUHOB.
. Buramun B1 xumMudeckas CTpykTypa, HeJOCTaTOYHOCTb, (DYHKITHH.

. bnoxumms ButamuHa A.

. Buramun B6, xumudeckast CTpyKTypa, HeOCTaTOYHOCTh, ()YHKITHH.
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6. Butamun B12, xumudeckast CTpyKTypa, HEIOCTaTOYHOCTh, ()YHKITUH

7. Butamus E. Xumuueckast npuposia, HeA0CTaTOYHOCTh, OMOIOTHYeCKasi poib.

8. Butamunsl C u P, cTpykTypa, HEIOCTaTOYHOCTD, POJIb B OpTaHU3ME.

9. Butamunbl B3 (HUKOTHHOBAs KUCIIOTa). XUMHUECKasi CTPYKTypa M CBOMCTBA, (PyHKIIHUH.
1

0. Butamun B5 (manToTeHOBas KUCJIOTA), CTPYKTYpa, POJb B OpraHU3ME.



11. Buramun H (6uoTtHn), cTpoeHue, CBONCTBA, (PyHKITHH.

12. Buramunsl rpymmsl D, cTpoeHue, cBoiCTBa, (GyHKIIUH.

13. Buramun K. Xumuueckas npupona, HeZJ0CTaTOYHOCTh, (PYHKITUH.

14. AHTHBHTAMHUHEI, MEXaHH3M HX JICHCTBUS, UCIIOJIHF30BaHIE B MEIUIIMHE.

15. CoBpemeHHbIE TPEICTABICHUS O TOPMOHAX, ONPEJIeIEHUE TOHATHS, KiIacCuPHUKalus (0 XUMHYECKOMY
CTPOEHUIO, CTPYKTYPHON OpraHU3allK, MEXaHU3MY JE€HCTBHUSA).

16. buonornuyeckue MeMmMOpaHBI - CIIOXKHBIE HAIMOJEKYIspHbIe OOpa3oBaHUs. XUMHUYECKUH COCTaB,
CTPOEHHE, CBOICTBA U (DyHKIIHH.

17. TpancnopT BemlecTB 4epe3 KIETOUHYI0 MeMmOpaHy: maccuBHas nuddysus, oOnerdeHHas nudpdysus,
AKTUBHBINA TPAHCIIOPT.

18. MexaHM3MBbl MEXKJIETOUYHOW CUTHAJIM3ALMU C TOMOIIBIO XUMHUYECKUX MOCPEJHUKOB U PETYISITOPOB.
BHyTpuKIIETOUHBIE Y BHEKJIETOYHBIE PELENTOPHI CUTHAJIBHBIX MOJIEKYN. IloHsATHE O NEpBBIX U BTOPBIX
IIOCPEIHUKAX B MEKKICTOYHOU CUTHATIU3ALAH.

19. TpancMeMmOpaHHas repeaada CUTHAJIOB Ha TIPUMEPE aICHIIATIIUKIIA3HOW MECCEHKEPHON CUCTEMBI.
20. TpancmeMOpaHHas Tepefadya CUTHAJIOB Ha MpUMEpPe T'yaHWIATIMKIIA3HOW KalbLUH-MECCEeHIKEPHOU
CHUCTEMBI.
21. [lepenaya ropMOHATBHBIX CUTHAJIOB HA MPUMEPE CTEPOUJIHBIX TOPMOHOB.
22. Peuentopsl ¢ THPO3MHKMHA3HOW aKTUBHOCTBHIO.
JlaboparopHbie padoThbI.
JlaGopaTopHoe 3ansitue. JlaboparopHasi padora «KauecTrBeHHoe onpeaeseHne BATAMUHOB)
Peaknus okucnenus Buramuna Bl (Thamuna) B THOXpOM.
Peakmus Buramuna B6 (mupumokcuna) ¢ xmopuaom sxenesa (I10).
KauectBennas peakuus Ha BuTamuH C (ackopOouHOByt0 kucioty) ¢ K3[Fe(CN)6].
Peaknus sutamuba C ¢ METUIIEHOBOM CUHEIO.
KoHTposbHBIE BONIPOCHI:
1. Kakue BemecTBa oTHOCATCS K BUTaMuHaM? KakoBa nx o0mast pyHKIMsS B opraHu3Me?
2. JlaiiTe onpeneneHne aBUTAMUHO3aM, TUIIO- U TUTIEPBUTAMHHO3aM.

3. Oxapaktepusyiite OnoXxuMHUYecKkne (YHKIUM BHUTAMHHOB, OIPENEICHUE KOTOPHIX IPOBOIWIOCH B
nmabopaTopHO pabore.

JlaGopaTopHoe 3ansitue. JlaboparopHasi padora «KauecTBeHHOe onpeaeieHrne TOPMOHOBY»
KauecTBeHHas peakuys Ha aJpeHaInH.
KauecTBeHHbIE peakiMy Ha UHCYIIMH: OMypeToBasi peakius, peakuus DoJs.
KoHTposnbHBIE BOIPOCHI:
1. JlaiiTe onpeneneHre ropMoOHaM.
2. Kaxk knaccuguiupyrot ropmonst? [IpuBeanre npumepsl FTOPMOHOB KaKJI0TO Kilacca.
3. K xakum KaccaM OTHOCSITCSI TOPMOHBI, HICHTU(PHUITUPYEMBIE B JTaOOpaTopHO padboTe?
4. KpaTko oxapakTepu3yliTe MOJIEKYISIPHbIE MEXaHU3MBI IIEpPEadyy TOPMOHAJIBHOTO CUTHAJIA.
JlaGopaTopHoe 3ansitue. Pemienue 3agaq
3amaun MO CTPOCHHIO M KJIACCU(UKAIMM BUTAMUHOB, UX OMOXMMHUYECKUM (YHKIHUSAM, THUIO- TUIEP- U
aBUTAMHUHO3aM.
3amauy 1Mo BOmpocaM CTpoeHHs M (QyHKIMHA MeMOpaH, MEXaHU3MaM MepeAayd TOPMOHAIBHOTO CHTHAJIa,
TPaHCIOPTY uepe3 OnomemMOpany.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocraBbTe M U3YUNUTE KOHCIEKTHI JIEKIUI IO TEME.
2. IloAroToBhTE KOHCIIEKT 0 TYaHUJIATIUKIA3HON MecceHkepHor cucteme, Ca2+ - nHo3utondocharHoit
MECCEH/KEPHOU CUCTEME.
3. [loaroroBereck K J1abopaTtopHbIM padoTam «KadecTBeHHOE ompezeneHre BUTaMUHOB» U «KauecTBeHHOE
OIlpeJeNIieHHEe TOPMOHOBY: 3allOJHUTE JIAOOPATOPHBIM >KypHas, ONHUIIUTE XOJ BBIOJHEHUS pPabOTHI,

ypaBHEHHs PEaKIMi, OTBEThTE HAa KOHTPOJbHBIE BONpOoCHl. [locie BhIMOIHEHUS 1a00paTOpHOM pPabOTHI
BHECHUTE B J1a0OpaTOPHBIH JKypHaJ HAOMIOACHUS M BHIBOBI 0 TIPOBECHHBIM OIBITaM.
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4. CoctaBbre TaOMUIYy IO OMOXUMHUYECKUM (PYHKIIUSM BUTAMUHOB.
5. OTBeThTE HA BOMPOCHI:

e ABUTaMHMHO3HbBIE, TMIOBUTAMUHO3HbBIE U TUIIEPBUTAMUHO3HBIE COCTOSIHUS OPraHU3Ma YeJIOBEKa.
[IprunHbl BO3HUKHOBEHUS. [IpuMepsL.

. COBpCMCHHaH KJ'IaCCI/I(I)I/IKaL[I/IH BUTaMHUHOB. bronorngeckas POJIb BUTAMHHOB.

° AHTI/IBI/ITaMI/IHBI, MEXaHU3M UX ﬂeﬁCTBHH, HCITIOJIB30BAaHUEC B MCOAUITUHE.

CoBpeMeHHbIe MPEICTaBICHHS O TOPMOHAX, ONPEIEICHUE MTOHATHSA, KiIaccupukaiys (1o
XUMHUYECKOMY CTPOEHUIO, CTPYKTYPHON OpraHU3alii, MEXaHU3MY AEUCTBUS).

e BO03MOXHO 11 CO3/1aTh OTHOCHUTEIIBHO IIPOCTHIE MOJEIBHBIE CUCTEMBI, C ITIOMOIIBIO KOTOPBIX MOKHO
UMHUTHPOBATh U MCCIIEI0BATh MPOLECCHI, IPOTEKAIOIINE C yYacTHEeM MeMOpaH B KJIeTKax?

Tema 3. buosiornueckoe okuciaenue. O0umuii nyTs karadoansma. Oomen ymiesonos (OIIK-3,
OIIK-9)
Jlexknus.
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Jlexmus «Ilousitue o katabomusme u anabommsme. bruosneprerrkay Metabonusm. Onpenenenue
aHabomm3ma. Opranon bl aHabonM3Ma 1 karabonusma. KaraGomm3M OCHOBHBIX MUIIIEBBIX BEIIECTB -
YIIIEBOAOB, )KUPOB, OCIIKOB (AMHUHOKHUCIIOT); TIOHATHE O crelu(uyecKkux myTsax katabonusma (10
o0pa3oBaHMs MUPYyBATa U3 YIIIEBOJOB U OOJBIIMHCTBA aMUHOKUCIIOT U 10 00pa3zoBaHus anetui-KoA u3
KUPHBIX KHCIJIOT U HEKOTOPHIX aMHHOKHUCIIOT) M O0IIeM IyTH Karabonu3Ma (OKHUCIICHUE MUPyBaTa u
anetrn-KoA). TTonsitue o kimrodeBbix MeTabonu3mMax. OKUCIUTENLHOE 1eKapOOKCHITHPOBAHKE
MUPOBUHOTPAJHOM KUCIOTHI: TOCIE0BATENFHOCTD PEAaKLUi, CTPOEHUE MUPYBATACTHIPOr€HA3HOTO
KOMIUIEKCA, peryisiius. LMK TMMOHHOM KMCIOTHI: IOCIIeI0BAaTEIbHOCTh PEAKIUi 1 XapaKTepUCTHUKA
bepmeHToB, peryisinusi. CBA3b MEXTy OOIIMM IMyTeM KaTaboJIM3Ma U LENbIo MEPeHOCa 3JIEKTPOHOB
POTOHOB. AHaboIMYecKue PyHKIIUH HUKIa TUMOHHON KHCIOTHL. Peakiiy, TOnoIHsIOmUe IUTPATHBIN
k1. KoHnenTpanus MeTaboauToB - Ipeaebl U3MEHEHUH B HOpME U IIPU NaTtojoruu. CBA3b MEXTY
aHa0OJIM3MOM U KaTaOOoJIM3MOM. DHACPTrOHMUYECKUE U SK3EPTOHNYECKHE PEAKIIMU B )KUBOM KIIETKE.
Makpospruueckue coenunenus. Cyocrparnoe ochopunrnpoBanue, OKUCIUTENbHOE GochopunrpoBanue.
JlerupupoBaHue cyOCTpaToOB U OKUCIIEHUE Boopoaa (00pa3oBaHUe BOJIbI) KaK HCTOYHHUK SHEPTHH IS
cunre3a AT®. HA/I-3aBucumsie u (praaBuHoBBIe Aerunporenassl, HAJIH-neruaporenasa,
yOUXUHOJ-AeTuAporeHasa (IIMTOXpoM ¢ - peaykrasa). Llutoxpom ¢ - okcuaasza. OKUCIuTeNnsHOE
dbochopunmposanue, kodgdurpieat P/O. CTpykTypHas opraHu3aius IbIXaTeIbHOM HeTH.
TpancMeMOpaHHBIH AEKTPOXUMHUUECKUN OTEHIIMAN KaK IPOMEKYTOUHas (hopMa SHEPrUU pU
OKHCIHUTEIBHOM (pochopunupoBannn. Pazo0rieHne TKaHEeBOTO AbIXaHHUSI U OKHCIUTEIBHOTO
bochopunupoBanus. TepmoperymnstopHas QyHKIMS TKaHEBOTO AbIxaHus. HapyieHus sHepreTHueckoro
oOMEeHa: TUITOPHEPIreTUYECKUE COCTOSIHUA KaK Pe3yJIbTaT TUIOKCUH, THIIO- WJIK aBUTAMUHO30B U JIp.
npuyrH. TepMoreHHas (GyHKLIUSA SHEPreTHYECKOro oOMeHa B Oypoil )KUpOBON TKaHU. DHEPreTHUeCKUn
3apsiz kiaeTku. OOpa3zoBaHue TOKCHYECKUX (POPM KHCIOPOAA, MEXaHHU3M MX MOBPEKIAIOIIETO NeHCTBUS Ha
kietku. [ToBpexxaenre meMOpaH B pe3yabraTe MEPEeKUCHOTO OKUCIICHHUS JIUITUA0B. 3aIlUuTa OT TOKCHYECKOTO
JelCTBUS KUCIIOpoa: HehepMeHTaTuBHBIE - BUTaMuHbI E, C, myTaTHoH u Ap.; pepMeHTaTUBHEBIC -
CYNEepOKCHINCMYTa3a, Karajas3a, [IyTaTHOHIEepOKcHaa3a. IIoHsATHEe 0 MUKPOCOMATbHOM OKHCIICHUH.
Jlexmst «OOMeH 1 pyHKUIUH yriieBoaoB» OCHOBHBIE YITIEBOJIbI )KHBOTHBIX U PACTCHUH, UX COAEpKAHUE B
TKaHsX, Ononmoruueckas posb. OcCHOBHBIE yIiIeBoAbI HIIH. [lepeBaprBaHue yrieBo 0B Ha IpUMepe
Kpaxmasna. [J1roKko3a Kak BasKHEHIINI MeTaboIUT yIIIeBOIHOTO OOMEHa: 00IIas cxeMa UCTOYHUKOB M Iy Tei
pacxo10BaHus TIIIOKO3BI B opranusme. KaraGomausm miroko3bl. A3poOHBIN pacnaj - OCHOBHOM MyTh
KaTa0oJIM3Ma ITTIOKO3bI Y YeJIOBeKa U APYTHX a3pOOHBIX opranu3MoB. [locnenoBarenbHOCTD peakuii 10
oOpa3oBaHus MUpyBaTa (a9pOOHBIN TIIHKOIN3) KaK Crienu(UIeCKU IS TITFOKO3bI MyTh KaTabomm3ma.
Pacnpoctpanenue u puznonornyeckoe 3HaUeHUE a3pOOHOT0 paciaa IoKo3bl. Mcronp30BaHne TIIIOKO3bI
IUIsl CHHTE32a )KMPOB B NICUYCHH U B )KUPOBOW TKaHH. AHa3pOOHBIH pacmaj IIIIOKO3bI (AaHA3POOHBIH TITUKOIN3).
I'mukonuTHYecKas OKCUIOPEIYKIIMS, MUPYBAT Kak akLENToOp BOAOPOAa; cyocTparHoe (hochopuiimpoBaHue.
Pacnpenenenue u puznonornueckoe 3HaueHNUE aHA3POOHOTO pacrajia MIOKO3bl. BHOCHHTE3 IIIOKO3bI
(TTIOKOHEOTeHEe3) U3 aMHUHOKHUCIIOT, NIUIEPUHA U MOJIOYHOM KHCIOTH. B3auMOCBSA3b IIMKOIN3a B MBIIILAX
Y TIIIOKOHEeoreHe3a B neueHu (muki1 Kopu). Ajutocteprueckie MeXaHU3Mbl PETYISIIIAA a9pOOHOTO U
aHa’pOOHOTO IMyTel pacmaia IIOKO3bI M ITIOKOHeorene3a. [IpencraBnenue o neHTo30pocdaTHoM myTH
IpeBpalleHHi TI0Ko3bl. OKUCINUTENbHBIE peaklny (10 cTaauu pudyno3o-S-dpocdara). HeokucnutenbHbIi
stan. CymMMapHbIe pe3ynbTarhl neHTo3odocdarnoro mytu: oopasoanne HAJIOH+H+ u nenTos.
Pacnpoctpanenue u puznonornueckoe 3HaueHue. CBOICTBA M paclpoCTpaHEHUE ITIMKOTeHa KaK
pesepBHOTO monucaxapuaa. buocunres mukorena. Mobwunuzanus rrkorena. Oco0eHHOCTH oOMeHa
IJTIOKO3BI B PA3HBIX OpraHax M KJIETKaX: YPUTPOLUTHI, MO3T, MBIIIIIbL, )KHPOBas TKaHb, I€4CHb. MI3MeHeHUs
oOMEeHa TIIIOKO3bI B TICYCHU (CHHTE3 U pacla]] INIUKOTeHa, ITIMKOIU3) IPH CMEHE Mepruo/a MUIIeBapeHns Ha
oCcTaOCOPOTUBHBIN MEPHO U COCTOSHHS ITOKOS HAa MBIIIEUHYI0 paboTy. Poib MHCYNIMHA, ITIOKaroHa,
aJipeHaJIMHa, TPOTEMHKUHA3, aJICHUIATIIMKIAa3H0H 1 nHo3uToNdocharHoit cuctem. [Ipeacrasnenue o
CTPOCHUU M (PYHKIMAX YITIEBOTHOW YAaCTH IIMKOJIUIIHMIOB U TIIUKONIPOTEHMHOB. CHAIOBBIE KHCIIOTHI.
HacnencreeHHble HapylieHUs] 0OMEeHa MOHOCAXapHUI0B M JHCAXapUI0B: TaJaKTO3EMHsI, HEIIEPEHOCUMOCTh
(bpPYKTO3bI, HEMEPEHOCUMOCTD AUCAXAPHUIOB. [ TMKOT€HO3BI U arTMKOTeHO3bl. HapyIieHus yrineBogHoro
obOmeHa nipu caxapHoM auadere. [Tonstue o qonunre. MHCYTUH Kak JOMWHTOBBINA MOIYJISTOP METa0OIM3MA.
WuauBrayanbHble OMOXUMHUYECKHE PEaKIIMK OpraHu3Ma YelloBeKa Ha JIOMMHTOBBINA HHCYJIHH.

IIpakTH4eckoe 3aHATHE.
IIpakTnueckoe 3ansitue. Cemunap «buosneprernka. O0MeH yrieBoaoB»
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1. Makpoaspruueckue COeIMHEHUS, NX KIaCCU(PUKAIIL, XUMUIECKOe CTPOSHUE, 00pa3oBaHue U (PyHKITUH.
YHuBepcallbHasl YHEPreTHYECKas «BaloTay opranusma - AT®, ee cTpoeHune, GyHKIUH, OMOIOTHYeCKas
pOJIb.

2. OxucnurensHOE U cydcTpatHoe GpochopunrpoBanne. COBpeMEHHBIC TIPEICTABICHUS O MEXaHU3ME
OKHCIUTENBHOTO (hochopumupoBanus.

3. CoBpeMEHHbBIE TPEACTABICHUS O MEXaHU3ME TKAaHEBOTO JibIXxaHus. CTpOEHHUE ANEKTPOHOTPAHCIIOPTHOM
1enu: 4 3BeHa AEKTPOHOTPAHCIIOPTHOM LIETH, UX XapaKTEPUCTUKH.

4. OcobeHHocTH (YHKIIMOHUPOBAHUS TIEPBUYHBIX U BTOPUYHBIX JETUIPOTeHa3, yOUXUHOHOB, IIATOXPOMOB.
Poxrs ButamuuoB E u K.

5. Oyaru BbICBOOOXI€HUS SHEPTUU B OUOJIOTUYECKOM OKUCIIEHUU. [IpruunHbI Kackagoo0pa3Horo
BBIJICJICHUS DHEPTUU B AJIEKTPOHOTPAHCIIOPTHON LEITH.

6. Perynsiys GMOIOrMYeCKOTO OKUCIICHUS.

7. Ponb peaknwmii nerunpupoBanus B nukie Kpebcea.

8. Bzaumocssi3pb LITK, Ononornaeckoro OKMCICHUS U SHEPTOBBICBOOOK TAFOIITNX MTPOIIECCOB.
DHepreTuyeckas IIEHHOCTh peakIui IUKIIa.

9. [1atonorust GMOJOTUUECKOrO OKHCIECHUS M OMOPHEPreTUYECKUX MpolieccoB. BiausHue pazobmaronmx
areHToB, MHIMOUTOPOB U aKTUBATOPOB.

10. IlepeBapuBanue U BCAChIBAHUE YITIEBOAOB B KEIYAOUYHO-KHUIIIEYHOM TPAKTE.

11. I'mukonus. A3poGHBIH IMyTh pacleICHHs! YIIIEBOJ0B. DHepreTuKa mporecca.

12. AHa’poOHBIN THKOIN3. DHEPreTHKa IIpoliecca.

13. Ilytu oOMeHa JlakTaTa B IIEYCHHU U MBIIIIIAX.

14. Tlento3odocdarHbiii MyTh MPEeBpaIEHUS TTTIOKO3HI.

15. I'okoHEeOoreHe3, MCTOYHUKH, MEXaHU3M U PETYIALMS Mpolecca.

16. Hapymenus yrineBogHOTO 0OOMEHa IPH caxapHOM JThadeTe.

17. BnusiHre UHCYJIMHA KaK TIPEICTaBUTEIIS IOMUHTOB MATOT0 KJacca Ha COCTOSIHUE OpraHu3Ma 4yeloBeKa.
IIpakTnueckoe 3anstue. KossIOKBHUYM, pelieHue 3a1a4 M TeCTHPOBaHUE (KOHTPOJIbHBIA cpe3) MO
TeMe «buosorudeckoe okucjaenue. Q0mmii nyrbr karadoausma. O0MeH yrieBoa0B»

1. CymHOCTh TIOHATHH: MeTabonu3M, aHaboim3M, karabonu3Mm. Tpu da3bl karabonu3ma (TepeBapUBaHUE,
cnenuduueckne u olmue MmyTd Karabonm3ma), X Ha3HaueHWE, dHepreThyYecKkas IEeHHOCTh. [loHsaTHE O
KIJIFOUEBBIX MeTabonuTax oprann3ma denoseka (anetuia-KoA, I1BK).

2. CymHocTb mporecca Ouogoruueckoro okuciaeHus. Jlokanmzanus npouecca B kietke. Pons kucinopona
BO3/1yXa B JIETUPUPOBAHUH (OKHUCICHUHN) CyOCTpaTOB.

3. Makpoaspruyeckue COeIuHEHUs, UX KIacCH(UKAII, XUMHUIECKOe CTpOeHUE, 00pa3oBaHue U (DyHKITUH.
YHuBepcallbHas SHEpPreTUdeckas «BaoTa» opranmsma - AT®D, ee crpoenue, QyHKIUHU, OHOIOTHYECKAS
pOJIb.

4. OxkwucnutenbHoe u cyOctpatHOoe (ochopmmmpoBanre. COBpEeMEHHBIC IMPEICTABICHUS O MEXaHH3ME
OKHCIUTENBHOTO (hochopumupoBanus.

5. CoBpeMEHHbIE TPEACTABICHUSI O MEXaHU3ME TKAHEBOTO JbixaHusd. CTpOEHHE 3IEKTPOHOTPAHCIIOPTHOM
uenu: 4 3BeHa AEKTPOHOTPAHCIIOPTHOM LIETH, UX XapaKTEPUCTUKH.

6. Ouarum BBICBOOOXKIEHHS DSHEPrUM B OWOJOTHMYECKOM OKHCJICHHUHU. [IpUYMHBI KackamgooOpa3HOTro
BBIJICJICHHS DHEPTUH B AJICKTPOHOTpaHCTIOpTHOM 1ier. Koaddunment GpochopunupoBanusi.

7. DHEpreTUYEeCKHiA 3apsi1 KIETKU. Perynsimus OM0I0rn4ecKkoro OK|CICHHUS.

8. Pazobmenue npixanus u pochopunmpoBanus. Teronponykuus. Bypslit sxxup.

9. Ilatonorust GMONIOrMYECKOTO0 OKHCIEHUS M OMOdHEpPreTHUecKuX IpolieccoB. BiusHue pazoOuiarommx
areHToB, MHIMOUTOPOB U aKTUBATOPOB.

10. TOKCHYHOCTH KHUCTIOPO/Ia, €r0 aKTUBHBIC (DOPMBI.

11. MexaHu3M cBOOOAHOPAAMKAIBHBIX MTPOILIECCOB B KJIETKE, MX 3HAYCHUE JIJIsl OpraHu3Ma.

12. ®epMmeHTHI Karanasa, NepoKcuaa3a, CylepoKCUIANCMyTa3a — 3HaueHUEe B 00€3BPE)KMBAHUN aKTUBHBIX
dhopm Kucioposa.

13. MexaHu3Mbl 3alIUTBl OT CBOOOJHOPAJAMKAIBHOTO OKHCIIEHUS TPH YYaCTUM HU3KOMOJIEKYIISPHBIX
AHTHOKCUIAHTOB.



14. MukpocomainbHOE OKHCIIeHHE. KOMIOHEHTBI CUCTEMbl MHUKPOCOMAJILHOTO OKHUCJICHHS. 3HAYCHHE st
OpraHu3Ma.

15. OOmast cxema OKHCIHUTEIBHOTO JeKapOOKCHIMpoBaHUS nHUpoBHHOTpanHoi kucinotel (I1BK),
nokanu3anus npouecca. CTpoeHre NUPyBaTACTHIPOreHa3HOTO KOMITIEKCA.

16. MexaHu3M OKHCIUTEIHHOTO AEKapOOKCHIUPOBAHUS MMPOBUHOTPAIHOM KUCIOTHI. Perymsanus mporecca
OKHCIUTEIBHOTO Aekapookcunuposanus [1BK.

17. Crtpoenue cyOCTpaToB, MOCIEIOBATEIBHOCTD PEAKIUi, (EepMEHTHl IMKJIA TPUKAPOOHOBBIX KHCIOT
(ki Kpebca).

18. Ponb peakiuii neruapupoBanus B mukiae Kpedca. Bzaumocssasp L[TK, Guomorndeckoro OKMCICHUS |
HHEPTOBBICBOOOXKIAIOIIHX MPOLIECCOB. DHEPreTHYecKast HIEHHOCTh peakUuil KA.

19. Perymsus unkia Kpebcea.
20. Anabomuueckue ¢pyHkuu nukia Kpedca. AHamaepoTHYECKUE peaKIny.
21. OGmas xapakTepucTuka, kiaccuduranus 1 GyHKIMN YIIEBOAOB.

22. MoHocaxapuapl: CTPYKTypa, CBOWCTBA, NPOCKIMOHHBIE (opmyibl. buonorndeckun BakHBIC
MIPOM3BOAHBIE MOHOCAXapUAOB. JlucaxapuIpl MUIIH.

23. 3amacHble nonucaxapuibl. OCHOBHBIE M  BCIIOMOTAaTElIbHBIE CTPYKTYpPHBIE TMOJHUCAXAPUJIBI.
[MK03aMUHOTTIMKAHBI.

24. TlepeBaprBaHuE U BCAChIBAHUE YITIEBOJOB B JKEIYJOYHO-KUIIIECYHOM TPAKTE.
25. I'nukonu3. A>poOHBIH MyTh PACIICIUICHUs YITIEBOIOB. DHEPreTHKa Mpolecca.
26. AHa>pOOHBIN TIIMKOIN3. DHEPreTHKA IIpoliecca.

27. YenHOUHBIE MEXaHU3MBI TPAHCIIOPTA BOAOPOJA U3 IIUTOIIA3Mbl B MUTOXOHIPUU: IuUIepoidochaTHas
YEJIIHOYHAs CUCTEMA.

28. YUenHOUYHBIE MEXaHU3MBbl TPAHCIOPTA BOIOPOJA M3 LUTOIIa3Mbl B MUTOXOHAPUU: MajlaT-acliapTaTHas
YEJIIHOYHAs CUCTEMA.

29. Iyt oOMeHa JilakTaTa B TICUYECHU M MBIIIIIIAX.

30. ITenTo3odocdaTHbIil MyTh MPEBpAIICHUS TITFOKO3bI.

31. OOMeH JTaKTO3bI U TAIAKTO3bI. BKITFOUEHUE raakTo3bl B MPOIIECC TIIMKOIU3A.

32. BxiroueHne (ppyKTo3bI B MPOIECC TTUKOIN3A.

33. Paznuuus 1 CXOJCTBO CIIUPTOBOTO OPOJKEHHSI U TIIMKOJIM3A.

34. [Tyt meTaboam3Ma 3TaHOJIa B OPTaHU3ME YEJIOBEKa.

35. I'nrokoHeoreHes3, NCTOYHUKHU, MEXaHU3M U PETYJISALUS IpoLecca.

36. Hapymienus ooMeHa yrieBonoB. [ TMKOT€HO3HI.

37. Hapymenust oomMeHa yrieBoaoB. CaxapHblil 1uaber.

38. Hapymienus oomMeHa yrieBonoB. OpyKTo3ypus, rajJakTO3eMHUsl, HETIEPEHOCUMOCTD JIAKTO3bI.

39. IlonsiTE O TONUHTE.

40. NHCynuH KaK JOMMHTOBBIA MOAYJIATOP MEeTaboIM3Ma.

41. npuBuyanbHble OMOXMMHUYECKUE PEAaKIIMK OPTaHH3Ma YeIOBeKa Ha JIONMUHTOBBINA WHCYIIHH.
JlaGopaTopHbie padoThbI.

JlaGopatopHoe 3ansitue. JlaboparopHasi padora «OxkcuaopenyKras3b»

ComnocrapneHue peoKc-MOTeHIINAI0B PUOOBIABHUHA U METHJIEHOBOTO CHHETO.

Onpenenenne karanassl 1o A.H. baxy nu A.1. Onapuny.

KoHTponbHbIE BOTPOCHI:

1. Kakue peakiuy Katanu3upyroT (GepMEeHTHI KJlacca OKCHIOPETyKTa3?

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

3. PaccMoTpuTe poIib AETHAPOreHas B poIeccax OMOJOTHYECKOTO OKHACIICHUSI.

4. T'ne nokanu3oBaHa MEKTPOHOTPAHCNIOpTHAs Lenb? Kakue coeAMHEeHNs SBIAI0TCS TOHOPaMH IPOTOHOB U
AJIEKTPOHOB IS JbIXaTeIbHON Lenu?

5. PaccMotpute MexaHU3M (PyHKIIMOHHPOBAHUS JbIXaTEIbHOM LIEMH.
6. Uto siBisieTCs ABMIKYIIEH CUJION ISl IEPEMEILICHUS DJIEKTPOHOB B JIBIXATEJIBHOM 1enn?
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JlabopaTtopHoe 3ansTue. JlaboparopHasi padora «IIupoBHHOIrpagHas KHCJI0TAa — MeTA00IUT 001Iero
NyTH KaTadoau3Ma»

KonuuectBenHoe omnpeneneHrne MMpoOBUHOTPATHOM KUCIOTHI B MOYE.
KoHTponbHbIE BOTPOCHI:

1. Maiite onpeneneHue MOHATUAM «METa00IU3M», «KaTaboIN3M», «aHAOOTH3M.
2. Ilepeuncnure opraHOU bl KAaTa0OIMUECKON U aHAOOTUIECKOM CUCTEM.

3. Kakue oCHOBHBIE dTarbl BKIIIOYAET KaTa00oan3mM?

4. Kakue coeTMHCHUS HA3bIBAIOTCS KIIFOUEBBIMU MeTa0oIuTaMu U nodemy? KakoBbl yTH UX MPEBpAIICHUS
B opranusme?

JlaGopaTopHoe 3ansitue. JIaboparopHasi padora «MeTadoauThHI YIJIEBOAHOIO 00MEHA)
KomnnuectBeHHoe OIpPCACIICHUC aKTUBHOCTHU aMHJIa3bl B CbIBOPOTKC KPOBU.

OH3UMaTHYECKUH MCTOA KAUE€CTBCHHOI'O W IIOJYKOJIMYCCTBCHHOI'O OIIPCACIICHHSA TIJIIOKO3bI B MOYE C
IIOMOIIBIO TECT-IIOJIOCKH.

KoHTponbHbIE BOTPOCHI:
. KakoBbI onTuManbsHbIe yCITOBUS QYHKIIMOHUPOBAHUS TTAHKPEATUIESCKON aMIUIIa3hl?
. Kakune mpoaykTs! OymyT oOpa3oBaThCsl U3 KpaxMaja B IPUCYTCTBUH MOHKEITYI0OYHOTO coKa (in vitro)?
. Kak MOxHO ompenenuTh Haau4ue MpoayKTOB THAPOIIM3a Kpaxmala B mpooe?
. Uto MOXKeT OBITh TPUIMHON TUTIEPTITMKEMUH ?

1
2
3
4
5. Ilpu xakux 3a001eBaHUSAX WK (PU3NOJIOTHUECKUX COCTOSIHUAX HAOMIONACTCS IITIOKO3ypHs?
6. Kakue coeqrHeHUS SBISIOTCS MPOAYKTaMH a3pOOHOTO U aHAYPOOHOTO TIIUKOJIHM3a?

7. IloueMy B OpraHu3Me COXpaHsETCs SHEPreTUYECKH HEBBITOAHbIN aHA3POOHBIN MITUKOIN3?

8. [Touemy B ana’poOHbIX ycnoBusax u3 [IBK obOpasyercs makrar? Kakoe 3To nmeeT 3HaueHue?
9

KakoB »HepreTmueckuii BBIXOA IMOJHOTO a’3pOOHOTO OKHUCIIEHHUS TIIOKO3bI? YKaXHUTE pPEaKIUu
CyOCTpaTHOTO M OKUCIUTENHHOTO (GochOopruIMpoBaHus B 3TOM MpoLecce.

10. BeesmHOE )KUBOTHOE COICPKUTCS HA JIUETE, JUIICHHON YriueBoJoB. KomndecTBO OENKOB M JIUMUAOB B
pauuoHe nocratoyHo. KoHIEHTpanusi IIIOKO3bl B KPOBH HOpMalibHas. 3a CYET Kakoro mporecca
MOJIICP>KUBAETCSL YPOBEHb caxapa B KpOBU?
JlaGopaTopHoe 3ansiTue. Pemienue 3ajay.

3amaun  Ha OOmIyl0O cXeMy Kara0oju3Ma, pEaKIHUW OKHCIUTEIBHOTO  JIeKapOOKCHIMPOBAHUS
MUPOBUHOTPAJHOM KUCIOTHI M ITOCIIEA0BATEIbHOCT PEAKIMi KA TPUKAPOOHOBBIX KUCIIOT.

3azauy o CTPOCHUIO U MEXaHU3MY AEUCTBUS JbIXaTe€IbHON LIENH.
3aaun Ha HaNMKMCaHWE YPAaBHEHUH peaKIfii 1 MeXaHW3MOB IIPOLECCOB OOIIETo MyTH KaTabonu3ma.

PacueT »HEpPreTMYECKOro BBIXOJA PEAKLIUN OKUCIUTEIHHOTO JEKapOOKCHIMPOBAHUS MUPOBUHOTIPATHOM
KHCJIOTHI M UKJIa TPUKAPOOHOBBIX KUCIIOT.

3amaud Ha OCHOBHBIC MATOJOTHH YITIEBOJHOTO OOMEHa (TIIMKOTCHOBBIC OONIE3HM, CaxapHBIM aualder,
(bpyKTO3ypHs, TaTaKTO3eMHUsI, HAPYIICHUS TIEPEBAPUBAHUS M BCACHIBAHUS YTIIEBOIOB).

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocraBbTe M U3YUNUTE KOHCIEKTHI JIEKIHI IO TEME.
2. IlpuBenure mpumepsl He MeHee 10 Makpol’proB, 3alUIIMTE YPAaBHEHUS PEaKLUM MX paclleryIeHUs,
YKaXHUTE, CKOJIBKO YHEPTHH BBIJCIACTCS B KAKIOM ClIydae.
3. [loarotoBbTe KOHCTEKT «I eTepornonucaxapuab.
4. TlogrotoBsrech K JabopaTopHbIM paboTam «Okcumopenykrasbl», «llupoBUHOTpamHas KHCIOTa —
MeTaboJIUT 00IIero MyTH Karabonu3may u «MeTabomuThl yIIIEBOJHOTO OOMEHay: 3aroIHUTE JTa00paTOpHBIN
KYpHaJI, OMUIINTE XOJ BBINOJHEHUSI pabOThl, ypaBHEHUs peakuuil. OTBETbTe Ha KOHTPOJIbHBIE BOIPOCHI.
[Tocne BeImomHEHUS 1abopaTopHO pabOThl BHECUTE B J1aOOPATOPHBIN KypHal HAOTIOACHUS M BBIBOIBI 11O
MIPOBEJICHHBIM OIIBITaM.

5. OTBeThTE HA BOMPOCHI:

e Oco0eHHOCTH (PYHKIIMOHUPOBAHUS MEPBUYHBIX U BTOPUYHBIX JETUIPOTeHA3, YOUXUHOHOB,
uuToxpoMoB. Ponb Buramuuos E u K.

. MI/IKpOCOMaJIBHOe OKHCJICHHC.

18
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depMeHTHI KaTanasa, IEpoKCHIa3a, CylIepOKCUIANCMYyTa3a. 3HaU€HNE B OPraHU3Me.

TOKCHYHOCTH Kucjopoaa, €ro akTUBHBIC (l)OpMBI, MEXaHHU3MbI 3al1UTHI.

I'mukorenHast pyHKIHS TeYeHH, OMOCHHTE3 U MOOMIIN3ALUS TIIMKOT€HA, PETYIISIIUS U BOSMOXKHBIE
HapyLICHUs.

YenHOUHBIE MEXaHU3MbI TPAHCIIOPTA BOIOPO/a U3 LIMTOIUIA3Mbl B MUTOXOHAPUH. MaiaT-acnapTarHas
U TIUIepoadochaTHbIsS YeTHOUYHBIE CUCTEMBI.

OOMeH aKTO3bI U TaJakTo3bl. Bkitouenue GppykTo3sl M rajlakTo3bl B IPOLIECC TITUKOIN3A.
Paznuuus v cxoACTBO CIUPTOBOIO OPOKEHMSI U TNIMKOJIM3A.

HccnenoBanue KpoBU M MOYHM OOJIBHOTO MOKA3aJ10, YTO B KPOBU YPOBEHb caxapa B Ipe/iesiaX HOPMBI,
B MOuY€ Ipo0a Ha IIIOKO3Y MOJIOKHUTENbHAsA. MOXeT JI1 OBITh IIIOKO3ypusi 0€3 THIepIITUKeMUn?
Crenyer i mosydeHHbIE pe3y/IbTaThl aHAIN3a CYUTATh OIIUOOUYHBIMU?

[Touemy GONBHBIM C HAKJIOHHOCTBIO K MTOJTHOTE PEKOMEHI0BAaHO OTPaHUUUTh YIIOTpeOieHne
YIJICBOJIOB M 3aHUMATHCS (PU3KYIBTYpOii?

Pebenky miaamiero mkoiabHOrO BO3pacTa He0OX0UMO ONPEAETIUTh COAepKaHUE caxapa B KPOBH IS
BBISIBJICHUS caxapHOro auadera. PeOeHok repen mpoBeaeHUEM TPOOkI B J1a0OpaTOpUN OUYCHb
BOJIHOBAJICS, TUTaKaJl. YCTAHOBIIEHO, YTO Yy peOeHKa ypOBEHb caxapa B KPOBH BBIILIE HOPMBI.
CBUIETENBCTBYET JIM ATO O HAJTUYHMH Y peOeHKa nuabdera?

Tema 4. OoMen qunuaoB u 6eakoB (OITK-3, OITK-9)
Jlexknus.
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Jlexius «OOMeH U PyHKIUU JTUMUI0BY BakHel e TUIuIbl TKaHEH YelloBeKa. Pe3epBHBIC JTUITH BT
(>kUpBI) ¥ TUTUABI MeMOpaH (CI0XKHbBIE JIUMUBI). JKHPHBIE KHCIOTHI TUMUIO0B TKaHEH YeI0oBeKa.
Hezamennmeble pakTopbl NUTaHUS JIUIUAHON pupoabl. [IuieBbie )KUphl U UX TIepeBapuBaHHE.
BcackiBanue npoaykToB nepeBapuBanus. Hapymenus nepeBapuBanus 1 BcackiBanusi. Pecunres
TPHALMITIIUIIEPUHOB B CTEHKE KUIIeuHuKa. O0pazoBaHKue XUIOMHKPOHOB U TPAHCIIOPT KUPOB. Ponb
aroJIMIIONIPOTEMHOB B COCTaBE XUJIOMUKPOHOB. JIunonporenHnunasa. buocuHTes ;kMpoB U3 YIVIEBOJOB B
nedeny, ynakoska B JIOHII u tpancnopt. CocTaB ¥ cTpO€HHE TPAHCIIOPTHBIX JIMIIOIPOTEMHOB KPOBH.
['unepXuaoMUKpOHEMHUS, TUIIEPTPUTTTHLIEPHIEMU. JlelOHNpOBaHNE U MOOMIIN3ALIUS )KUPOB B )KUPOBOM
TKaHU, PETYIALNs CHHTE3a U MOOUIIM3AIMK KUPOB. POk MHCYNMHA, TIIOKaroHa U aJpeHanuHa. buocunres
KUPHBIX KHCJIOT, B-OKHUCIICHUE JKUPHBIX KUCIIOT. TpaHCIIOPT KUPHBIX KUCIOT alIbOYMUHOM KPOBH.
Perynsmus Mmetabonu3ma JKUPHBIX KUCIIOT. BHOCHHTE3 M HCIIOIb30BaHUE KETOHOBBIX TEJ B KAUECTBE
MCTOYHUKOB 3Hepruu. OcHOBHBIE (HOCHOTUMUIBI U TIIUKOJIUIHU/IbI TKAaHEH YelloBeKa:
uepodochomunuab (hocharnamixonunsl, GpochaTuamisTaHOIaMUHBL, GPochaTHIUICEPHHBI).
Counrodocdonunuapl, MUKOTIUIEPOTUITUAB, ITUKOChUHTOTUIUIbL. [IpencTaBienne o OHOCUHTE3E U
KaTabonu3Me 3THX coenHeHni. OyHkImu GochonunuaoB 1 mUKOIUIHI0B. CHUHTOIUTTHIO3HBI.
CtpoeHue, HOMEHKJIATypa, OnoJornueckre GyHKIUN S3HK03aHOUI0B. BHOCHHTE3 mpocTarianinHoB,
neiikoTpueHoB. OOMeH cTepouaoB. X0JIeCTepHH KaK MPEAIIECTBEHHUK Psijia IPYTHX CTEPOU/IOB.
[IpencraBnenue o buocuHTe3e xonectepuHa. Boccranornenue runpokcumeruiarmytapuia-KoA (IT'MI) B
MEBaJIOHOBYIO KHCIIOTY. Perynsauusa cunresa n aktuBHOCTH ['MI'-penykrassl. CHHTE3 KETUHBIX KUCIIOT U3
xonecTepuHa. KoHbroramus >KeTqHbIX KUCIIOT, IEPBUYHBIC U BTOPUYHBIC JKEITYHbIE KHCIOTH. BriBeneHne
KETTYHBIX KUCIIOT U XosectepuHa u3 opranuzma. JIHII u JIBII - TpancniopTHBIE (OPMBI X0JIECTEpUHA B
KpPOBH, poiib B 0OMeHe xonectepuHa. [ unepxonectepuHemMus. buoxumMudeckie OCHOBBI Pa3BUTHS
arepockiepo3a. CeMeliHas THIIEpXOJIECTEPUHEMUS. bBUOXUMUYECKUE OCHOBBI JICUECHUS
TUIEPXO0JIECTEPUHEMHHU U aT€POCKIIEp03a. MexaHW3M BOZHUKHOBEHHUS KEITYHOKAMEHHOMN 00JIe3HU
(XonecTepruHOBBIE KaMHHU). MeNbIOHUI — IPEACTABUTEND ISTOTO Kiacca JOMUHIOB «MonyasTopsl
MeTabonu3ma». buoxumuueckoe a3 dextsl Menbronus. Biusaue Menbaonus Ha MeTabonu4ecKue
npoliecchl B opranu3Me uenoseka. Jlekmus «OOMeH 1 GyHKIUN aMUHOKHCIIOT U OenkoBy» O01mas cxema
MCTOYHHUKOB U IyTeH pacXoA0BaHHsI aMUHOKHCIIOT B TKaHSIX. J[MHAMHUYECKOe COCTOsSIHUE OENTKOB B
opranusme. [lepeBapuBanue GenkoB. [IporenHassl - MeNcuH, TPUNICHH, XUMOTpHIICHH. [IpodepMeHTHI
NPOTENHA3 U MEXaHU3MBI UX IIPEBpalleHus B (hepMeHTHI; CyOcTpaTHas Creu(pUIHOCTh IPOTEnHA3
(M30HMpaTeNnbHOCTH TUAPOIIN3A MENTUAHBIX CBSI3€H ). DK30MeNnTHaa3bl: KApOOKCHUIICTITHIA3a,
aMHHOTENITUAA3b], TUnenTuaassl. [locTyrieHne aMuHOKHCIIOT B KJICTKU TKaHed. TpaHcaMHHHMpOBaHUE:
aMHHOTpaHc(epasbl; kopepmenTHas pyHkims Butamuaa B6. Crnenupuanocts aMUHOTpaHChepas.
AMUHOKHCIIOTHI, Y4aCTBYIOILIME B TPAHCAMHUHHUPOBAHUH; 0C00ast pOJib [Ty TAMHUHOBOW KUCIIOTBHI.
buonornueckoe 3HaueHNE peaknii TpaHCAMUHUPOBaHUA. ONpeaesieHne TPAaHCAMHUHA3 B CHIBOPOTKE KPOBU
IpU AMArHOCTHKE WH(papKTa MHOKap/a, 3a00eBaHusAX redeHu. OKUCIUTENbHOE Ie3aMUHIPOBAHUE
aMUHOKMCJIOT; IIyTaMaTeruaporenasa. Henpsmoe nesamMuHupoBaHre aMUHOKUCIIOT. bronoruueckoe
3HauUEHHE JIe3aMUHUPOBAHUS AMUHOKHCIIOT. KOHeuHbIe MPOITYKTHI a30THCTOTO OOMEHA: COJIM AaMMOHUS
MoveBrHA. OCHOBHBIE HCTOYHUKH aMMHaKa B opranusme. Poib rmyramMmuHa B 00€3BpeKUBaHUN U
TpaHCIIOpTe aMMHaka. [ TyraMmuHasa rno4yex; ooOpazoBaHUe U BHIBEIEHUE coJieil aMMoHus. buocunTes
Mo4eBHHBI. CBS3b OPHUTHHOBOTO IIMKJIA C MIPEBPAIICHUSIMH (PyMapoBOii U acriaparuHOBOM KHCIIOT,
IIPOUCXOXKACHUE aTOMOB a30Ta MOo4eBUHBI. Hapy1ieHus: cuHTe3a 1 BbIBEJCHUS] MOYEBHHBI.
I'unepammonuemun. OOMeH 6€3a30TUCTOTO OCTaTKAa AMUHOKHUCIIOT. | TMKOT€HHBIE U KETOT€HHbIE
aMUHOKHCIIOTHI. CUHTE3 IIIIOKO3bI U3 aMUHOKHUCIOT. CUHTE3 aMUHOKHUCIIOT U3 TIIFOKO3HI.
TpancmerunupoBanue. MeTHOHMH U S-aieHO3MIMETHOHUH. CHHTE3 KpeaTnHa, a[peHalInHa,
docharuaunxonunos; metunupoBanue JIHK. Terparuapodonuenas KucaoTa 1 CHHTE3 OIHOYTIICPOIHBIX
TPYIII: UCTIONB30BAHUE OAHOYIJIEPOIHBIX TPYIIT IPOU3BOJHBIX TETPArHAPOPOIHEBOIT KHCIOTHI.
MetunupoBanue romouuctenta. [IposBieHus HeOCTaTOUHOCTH (POITMEBOM KHCIOTH. AHTUBUTAMHHBI
¢domreBoit KUCIOThL. MexaHu3M IeHCTBHS Cynb(aHnIaMuaHbIX TpenapatoB. OOMeH (eHuIaIanuHa 1
TUPO3WHA B pa3HbIX TKaHAX. DeHUNKeToOHypus: ONOXUMHUYECKUH Ie(EeKT, MPOSBICHUS O0IE3HU, METOBI
npeaynpexaeHus (reHeTHUecKask KOHCYNbTalus ), IMarHOCTUKA U JISUeHUE. AJIKaNnTOHYpuUs. ATLOUHU3M.
Hapymenne cunresa qodamuHa npu napkuHcoHu3Me. JlekapOokcninpoBaHue aMUHOKHUCIIOT. broreHHbie
aMHHBI: TUCTaMuH, cepoToHnH, [AMK, karexonamunsl. O6pazoBanue, PyHKIMH. Jle3aMUHUpOBaHHE U
THIPOKCHIIMPOBAaHUE OMOTEHHBIX aMHHOB.

IIpakTH4eckoe 3aHATHE.
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IIpakTHyeckoe 3ansaTHe. CeMuHap «/IunuaHbii U 0eJIKOBBIH 00MEHbD)
. Kimaccudukanus nunumos, nx cBoricTBa. bronornyeckas posb B Opranusme.
. IlepeBapuBaHue U BCacbIBAHHUE KUPOB. PECUHTE3 IMIINI0B B KUILIEYHOU CTEHKE.
. Tpancnopt unuAoB. JIMMOINU3 TPUTTIMLIEPUIOB B )KUPOBOM TKAHH.
. OkucneHmne JKUpHBIX KUCIIOT.
. Oomen anetmin-KoA. CHHTE3 ¥ HCHOIB30BaHNUE KETOHOBBIX TEIL.
. buocunTe3 de novo KUPHBIX KUCIOT (JIUTIOTEHE3).
. CuHTE3 IpYyruX )KUPHBIX KMCIOT U3 NAaJIbMUTUHOBON KUCIOTHI. Perynsmus CUHTE3a )KUPHBIX KUCIIOT.
. Merabonusm pochoaunuaos.

0 I N W bW

9. HezameHHUMBIE )KUPHBIE KUCITOTHL. DUKO3aHOUIBI.

10. CBoOOAHOpaAMKATLHOE OKHCIICHHE JIMITUI0B OnoMeMOpaH. bruonornueckas poiib JaHHOTO Mpoliecca B
HOpME U TaTOJOTHH.

11. buocuHTe3 XonecTepuHa.

12. O6men a¢upos xonecrepuHa. CHHTE3 )KEITIYHBIX KHCIIOT.

13. Diiko3aHOUABL: KJIaCCU(PHUKALNS, CHHTE3, (PYHKIUH.

14. Tpancniopt xonectepuHa. [ unepaunonporenHeMuu. ATEPOCKIECPO3.

15. Perynsmus nunuaHoro oomeHa, pois [IHC, ropMOHOB, BUTAMUHOB.

16. Ilaronoruu MUnuaHOrO 0OMEHa (IUCIUIIONPOTEUHEMUH, COUHTOIUIIUI03bI, OXKHUPEHUE, JKUPOBOE
TIePEPOKIACHUE).

17. benkoBoe nuTanue. MICTOYHUKH U ITyTH UCIIOJIB30BAHNS AMUHOKHUCIIOT B OPraHU3MeE.
18. 3HaueHue cexpenuu npoTeas B BUJE NpodepMeHToB. MeXaHu3M HX aKTHBAIIUH.

19. AKTHBHOCTbH TpaHCAaMHUHA3 B KJIMHUYECKOW TMArHOCTHUKE.

20. buorenHble aMUHBI U MX 00€3BpEKUBAHHUE.

21. Uctounuku oOpa3oBaHus U MEXaHU3MbI 00E3BPEIKMBAHUE aMMHUaKa B OpTaHU3ME.

22. benkoBasi HEIOCTATOYHOCTb, TUIIEPAMUHOAIMTYPHS], TUCTHHO3, IUCTUHYPHUS, AIKANTOHYPHS, O0JIE3Hb
XaprHyna, TuIepaMMOHUEMHS.

23. I'1roxoHeoreHes3 U3 aMMHOKHUCIIOT. | TMKOreHHbIE U KETOT€HHbIE aMUHOKHUCIIOTHI. [IpuMepsl. buocunres
3aMEHUMBIX aMUHOKHCIIOT.

IIpakTHyeckoe 3ansitue. Ko/ulOKBHMYM, pelieHue 3aJa4 W TeCTHPOBaHHMe (KOHTPOJIBLHBIH cpe3) 1O
Teme «O0MeH JUIHI0B U 0eJIKOB)»

1. CtpoeHre OCHOBHBIX JIMIHMIOB TKAaHEH ueloBeKa: >KUpHble KUCIOTH, TAI, dochomunuasl, xemyHbe
KHCJIOTBI, XOJIECTEPHUH U JIP.

2. IlepeBaprBaHue U BcacblBaHUE )KUPOB. PecHHTE3 )KUPOB B KUILIEYHOM CTEHKE.

3. O6pa3oBaHue B KUIIEYHUKE TPAHCTIOPTHBIX (hopM JUNHA0B. Poib anmoGenkoB. 3HaYeHUE XUIIOMUKPOHOB
u JIOHII B Tpancniopte *upa U3 KUIICYHHUKA.

4. PacuiemyieHue M CHHTE3 TPUDIMIEPUIOB B JKHUPOBOW TKAaHU, UX peryasiuus. Pojib JTUMONPOTEHH- U
TAT -numnas.

5. OkucneHue KUPHBIX KHUCIOT. 3HAUYE€HHE, CYIIHOCTh, IOCIEI0BATEIbHOCTh PEaKIUd. DJHEpreTuka
nponeccoB. Ces3b ¢ LI1D u [ITK.

6. OKuCIIeHNE KUPHBIX KHCIOT C HEUECTHBIM YUCIIOM aTOMOB YIJIEPOa U HETIPEACIbHBIX JKUPHBIX KUCIIOT.
7. Hapymienus B-okucieHusl.

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

9. buocuHTe3 KUPHBIX KUCIIOT: MOCICAOBATEIBHOCTh PEAKINHN, JTOKAIH3AIHUS MPOIEcca, XapaKTePUCTHKA
(hepMEHTOB, perysIusl.

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

11. ®ynkuun pochomununos. Merabonusm dpochoaunuaos (pacnas, CUHTES).
12. Hapymenust oOMeHa CIIOKHBIX JIUTTH]IOB.

13. Diiko3aHOUABL: KJIaCCU(PHUKALNS, CHHTE3, (PYHKIIUH.



14. Xonectepun: OHosornveckas poiib, CofepKaHue B opraHusme. VICTOYHMKH XOJIeCTepHHA B OpraHU3MeE.
Knaccudukarus npon3BoIHBIX X0JIE€CTEpPHUHA.

15. Cuntes xonecreprHa B opraHusMme. Perymsmus cunresa.

16. O6meH 3¢pupoB XoJIecTepUHAa.

17. buocuHTe3 XEIYHBIX KHUCIOT. IlepBUUHBIE W BTOPUYHBIE >KETYHBIE KHUCIOTHI. DHTEpOrenarndyeckas
UUPKYJISLHUS.

18. JIumonpoTenHbl W UX POJIb B TPAHCIOPTE XOJECTEPHHA: 3HIOTEHHOTO U SK30reHHOro. llpnumHsl
BO3HMKHOBEHUS aTePOCKIIEPO3a U KEITYHOKaMEHHOM 00JIe3HU.

19. Perynsmus nunuaHoro oomeHa, pois [IHC, ropMOHOB, BUTAMUHOB.

20. ITaromoruu nunuagHOTO OOMEHA: OXKHUPEHNUE, )KUPOBOE EPEPOKACHNUE NIEUEHH, TUCTUIIONPOTEHHEMHH.
21. Ocobennoctu OenkoBoro ooMeHa. A30TUCTBIHN OaaHc.

22. Pacman TkaHeBBIX O€NKOB. Pe3epBHBIC OCIIKH.

23. TlepeBapuBanue OenkoB B xenynake. [Iporeonurnyeckue GpepMeHTH. MeXaHN3M aKTUBALHH.

24. IlepeBapuBanue 0enkoB B kumeuHuke. [Iporeonurrnueckue hpepmeHThl. MexaHN3M aKTHBAITHH.

25. BcacbiBaHME TIPOJYKTOB pacraja OeKoB.

26. IIpeBpanieHrst aMUHOKHUCIIOT. [[e3aMrUHUpOBaHUE.

27. TpancaMMHMpPOBaHHE AMUHOKHCIIOT.

28. Peakiuu mo kapOOKCHUIIBLHOM TpyTIIIE.

29. O6pa3oBaHue U pacnaj] ONOTeHHBIX aMHHOB.

30. TokcuyHOCTh amMmuaka. IlepBu4yHOE CBS3BIBAHME aMMHUaKa B OpraHu3Me IJIyTAMUHOBOM H

acraparmHoBOM KuciioTamu. TpaHcropTHbIe (OpPMBI aMMHUaKa.

31. O6pazoBanue MoueBUHBI. OPHUTHHOBBINA ITUKII.

32. BoiBenienue ammuaka B (hopmMe aMMOHUIHBIX COJIEH.

33. BoccTaHOBUTENBHOE AMUHUPOBAHHUE a-KETOKHUCIIOT

34. O6MeH mIMIMHA, CepuHa, TPEOHHMHA M METHOHUHA.

35. O6meH cepocoaepkanux aMuHOKUCIOT. [{luctunos. Luctunypust.

36. O6MeH ¢penunananuHa u TUpo3uHa. DEeHUITKETOHYPHsL. ATbOUHU3M. AJIKaNITOHYPHSL.
37. O6men Tpuntodana. bonesns XaprHyma.

38. OOMeH aMMHOKHCIOT C  pPa3BETBICHHOM  IeMbl0, JUKApOOHOBBIX  AMHMHOKHCIOT U
JTMaMUHOMOHOKapOOHOBBIX KUCIIOT. Boe3Hb KII€eHOBOTo cHpora.

39. [latomoruu a30THCTOr0 OOMEHa: OeIKOBast HEAOCTaTOYHOCTh. KBammmopkop.

40. I'mnepamunoanuaypus. [IpuauHbl, mpuMepsl.

41. Bnussuue MenboHUS Ha METa0OIMYECKUE TPOLIECCHl B OPraHU3ME YeJIOBEKa.
JlaGopaTopHbie padoThbI.

JlaGopatopHoe 3ansitue. JlabopatopHasi padora «BansiHue KeJJYHBIX KHCJIOT HA aKTHBHOCTh
NAHKPeaTH4YeCKOM JIMIAa3bi».

Onpenenenne akTUBHOCTH ITAHKPEAaTUUECKOH JINNIa3bl TATPUMETPUUECKUM METOJIOM.
KoHTponbHbIE BOTPOCHI:

1. B ueMm paznuuune GyHKIUH GochomunuIoB U TPUALMITITULEPUHOB?

2. K xakomy kitaccy ¢hepMEHTOB OTHOCUTCS TTAHKpeaTudecKas Jinmas3a’?

3. Kakoil TUIl XUMUYECKOU CBSA3M PaACIIEIIIAETCS TAaHKPEAaTUIECKON JIMIa30i?

4. KaxoBbI (PyHKIIMH COJICH KETYHBIX KUCIIOT B MIEPEBAPUBAHUH M BCACBIBAHUH JINTTHI0B?

JlabopatopHoe 3anaTue. Jlaboparopuasi padora «Omnpenesnenne o01ero xoJiecrepuHa B CbIBOPOTKe
KPOBH NPSIMBIM METO0M M0 peakinuu 3j1aTkuc — 3axkay.

DOTORNEKTPOKOIIOPUMETPUIECKOE OIPENIEICHNE OOILIEro XOJECTEpHHA B CHIBOPOTKE KpPOBH IPSIMBIM
METOZIOM TI0 peakiuu 3narkuc — 3aka. [loctpoeHne kannOpoBOYHOTO TpaduKa.

KoHTposnbHBIE BONIPOCHI:

1. [Tepeunciure GpyHKIMH XOJECTEPUHA B OpTaHU3ME.

2. YkaxuTe, B KAKUX OpraHax MPOUCXOJIUT CUHTE3 XOJECTEPUHA «Ha IKCTIOPTY.

3. IloueMy yamie BcTpeyaeTcsi THIEPXOJIECTEPUHEMUS, & HE TUIIOXOJIECTEPUHEMUS?
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4. Kak U3MEHUTCSI CUHTE3 X0JIECTEpUHA IPU TUTAHUU TOJIBKO pacTUTenbHOU nuiei? [Touemy?
5. Kakum 06pa3zom Oobliiast 4acTh X0JI€CTEpHUHA BRIBOIUTCS M3 OpraHu3Ma?
JlabopartopHoe 3ansitue. JlaboparopHas padora «OnpeneneHne KMCJIOT KeJTYT0YHOTO COAEPKUMOIo».

TurpoBaHue KHUCIOT MKEIYJOYHOTO COIEPKUMOIO C KCIIOJNIB30BAHUEM HHIUKATOpPOB (eHondranenHa,
KOHI'0-KpacHOTO, aJIN3apUHOBOTO KPacHOTO.

KoHTponbHBIE BOTPOCHI:
1. Kakue ¢axTopbl onpeaessitoT OHoJIOTHYeCKyI0 IEHHOCTh MUIIEBBIX OETKOB?
2. Kakue ycnoBust HEOOXOIMMBI JJIs TIEpEBAPUBAHUS OCIIKOB B JKETyaKe?

3. Kakoif 5H3MM JKENyJOYHOTO COKa MPUHUMAeT y4acTUe B JieHaTypaluu OCJIKOB y JETel TpyIHOro
BO3pacra?

4. Kak npenoTBpaniaeTcst AHCTBUE MENTHUIA3 Ha KIETKH JKEeyIKa U KUILIEYHUKA?
5. Kak mpoucxoauT akTUBaIUs MPOTCOTUTHICCKUX (PEPMEHTOB JKETYy/IKA M KUIIICUHUKA?

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

7. [Touemy mipH MOPAKEHUSAX MIEUCHNU HAOTIONACTCS aMUHOALIUTYPHS?

8. B kxakom BuWjJ€ aMMHAaK W aMHHHBIA a30T MOMAJAI0T W3 NepUPEPUUYECKUX TKAHEH B TMEUEHb IS
00pa3oBaHUsI MOYCBUHBI?

9. Jledexr kakoro u3 (HepMEHTOB OPHUTHMHOBOTO IUKJIA MOXET OBITh MPUYMHON YBEIMYCHUS CYTOUYHOM
AKCKpEIHs aprHHUHOCYKIIUHATa?

JlaGopaTopHoe 3ansitue. JlaboparopHasi padora «KoHeuHble MPOAYKTHI A30THCTOI0 00MEHa.
DOTORNEKTPOKOIIOPUMETPUUECKOE OIpe/esieHHe KpeaTHHUHA B Moue 1o IBeTHOM peakuuu SAdde (meTon
[Tonmepa).

buyperoBas peakiysi HA MOUEBUHY.

KoHTponbHBIE BOIPOCHI:

1. ¥V Koro cyTo4HoO€ BbIICJICHUE KPeaTHHUHA OOJIbIIe — y MY>KUYMH WM Y skeHIIuH? [Touemy?

2. [1aTonoruo Kakoro opraHa MO>KHO MPEATNOJIOKUTE Y O0JIBHOTO, €CIM OMOXUMHUYECKHUM aHaIN3 KPOBU
MOKa3aJl yBeJIMYECHUE KOHIIEHTpalu MoueBUHBI? [Touemy?

3. [1aTonoruio Kakoro opraia MoHO MPEINOI0KUTh Y OOIBHOT0, €ClIi OMOXUMUYECKUN aHAIN3 KPOBU
MOKa3aJl CHI)KEHUE KOHIEHTpalu MoueBuHbI? [Touemy?

JlaGopaTopHoe 3ansitue. Pemienue 3agaq

3anauu mo Kiaccu(UKAUY JTUIHUI0B, AMUHOKHUCIIOT, OETKOB, X CBOMCTBAM U (DYHKIIHSIM B OPTaHU3ME.
3aaun Mo MEeXaHU3MaM MepeBapruBaHus, BCACBIBAHUS U TPAHCIIOPTA JIUIUIOB, OCJIKOB M1 AMUHOKHUCIIOT.
Banatm 110 JIMTTIOJIN3Y U JIMIIOT'CHEC3Y, OKHUCJIICHUIO U CUHTC3Y BBICIINX JXUPHBIX KHUCJIOT.

3amaun Ha TATOJIOTHH, CBS3aHHBIC C HApPYIICHUSIMH O0E3BpE)KMBaHUS aMMHaKa M BBIBEJCHHS a30Ta U3
opraHusma.

3a/auy Ha MAaTOJOTUU OOMEHa AMUHOKHUCIIOT.

JlaGopatopHoe 3ansitue. KOHTPOJIb NPAKTHYECKUX HABBIKOB.

JleMoHcTpalys MpakTUYeCKUX HaBBIKOB paObOThI Ha (POTOIEKTPOKOIOPUMETPE.
[TocTpoenus KaIMOPOBOUHOM KPUBOH.

Omnpenenenre KOHIICHTPAIMH BEIIECTB M0 KaTHOPOBOYHON KPUBOHA.

KoHTposnbHBIE BOIIPOCHI:

1. PacckaxuTe mpuHIHT paboThl (hOTOIIEKTPOKOIOPUMETpA.

2. Kak npou3BoauTCs HACTpOrKa (hOTOINEKTPOKOIOPUMETPA IO KOHTPOJILHOMY pacTBOpy?
3. [lepeuncnure mpaBuia MOCTPOCHUS KATHOPOBOYHON KPUBOA.

3ajanus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. CocraBbTe M U3yUUTE KOHCIIEKTHI JIEKIIUH 110 TEME.

2. 3apucyiite cxembl «Perynsuusi aKTUBHOCTH TPUNNIMIIEPHUIIMNA3b», «Perymsuus CUHTE3a W pacraaa
AKHUPHBIX KHCIIOT».

3. U3yuute u 3akoHCHIeKTUpYHTE Temy «OOMeH dochomumumoBy.
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4. Vzyunte M 3aKOHCHEKTUPYHTE BOMpochl «OOMEH aMUHOKHUCIOT C Pa3BETBICHHOW Iembio», «OO0MeH
JTMaMUHOMOHOKPAOOHOBBIX KHCIIOTY.
5. TloarotoBerech K JaboparopHbIM paboTam «BiusHHE JKEMTYHBIX KHCIOT Ha aKTUBHOCTD
MaHKpeaTHYeCKON Jumnasby, «OnpeneseHne o0Iero XoiaecTeprHa B CHIBOPOTKE KPOBU MPSIMBIM METOJIOM
[0 peaknuu 37aTkuc — 3aka», U «OnpeneneHue KHUCIOT KEIyJO4HOro conepkumoro. KomnuectBeHHOe
olpenesieHHe KpeaTMHHHAa B Moye Mo IBeTHOM peakuuu SAdde (meron Ilommepa)»: 03HAKOMBTECH C
TEOPETUYECKUM MaTepuajoM o TeMe J1abopaTopHOi paboTel, 0popMHUTE Ta00PaTOPHBIN KypHAJ, OTBETHTE
Ha KOHTPOJIbHBIE BOIIPOCHI.
6. BeimosiHUTE yHpaKHEHUS

o M3BecTHO HacnencTBEHHOE 3a00JIeBaHKE, TIPU KOTOPOM B CKEJIETHBIX MBIIIIAX CHUKEHA
KOHIICHTpAIMs KapHUTUHA B pe3ylbrare fedekra pepMeHTOB, yUacTBYIOIUX B ero cuHTese. Kak
CKa)KETCsl Ha CIIOCOOHOCTH BBIMOHATH JUIUTENBbHYIO (pU3HUECKyt0 paboTy HU3Kast KOHIEHTPALHS
kapHuTHHA? [1og MUKPOCKOIIOM B KJIETKaX TaKMX MBIIIL BUAHBI BaKyosd xupa. OObsICHUTE MX
IIPOUCXOXKACHHUE.

o YuuThIBas, UTO Ha 0Opa3oBaHUE OHOW MOJIEKyNIbl ManoHUI-KoA n3 anetnn-KoA pacxomyrorces ogHa
Mosiekyna AT® u onHa MoJeKyna yIIEKUCIIOro ra3a, KoTopas 3aTeM OTLLEIUISIETCS, IPUBEINUTE
CYMMapHO€ ypaBHEHUE CUHTE3a MAJIbMUTUHOBOW KHUCIIOTHI.

o Hekotopsle nekapcTBeHHbIE Mpenaparsl - KOQerH u Teo(UIUIMH - YTHETAIOT JeiicTBre pepMeHTa
dbochoamdcTepaspl, KaTaTU3UPYIOMIETO peakinio pacuierieHuss TAM®. Kak nu3MeHUTCS KOJIMYECTBO
KHUPHBIX KHCIIOT B KPOBH NP BBEJICHUHU 3TUX IpenaparoB? M300pa3ure cxemy nAeHCTBUS afjpeHaInHa
Ha JKUPOBYIO KJIETKY U Ha HEHl MOKaXKUTE MECTO JEMCTBUS 3TUX MIPENapaTOB.

o KUBOTHBIM ASIUTENBbHOE BPEMsI BBOAMIN UCKYCCTBEHHYIO CMECh aMUHOKHCIIOT, B KOTOPOil
OTCYTCTBOBAJIM INIyTaMar, aciapTar, HO HUKaKUX HapylIeHui He Bo3HUKalo0. [louemy?

o YcraHoBuTe cOOTBeTCTBUE: A. AnkanToHypus. b. ®enunkeronypus. B. O6a 3a6oneBanus. [. Hu
onHo. 1) Cpsi3aHa ¢ HacIeACTBEHHBIM HapylneHrneM oomeHna @en u Tup. 2) OOycnoBieHo AeheKToM
JTMOKCUTEHA3bl TOMOTEHTU3UHOBOM KUCIIOTHI. 3) CBsi3aHa ¢ HEIOCTAaTOYHOCTHIO
TUPO3UHTUAPOKCHIIA3bl B HaAnoueuHukax. 4) ConpoBoxkaaeTcs BbIBEACHUEM OOJIBIINX KOIUYECTB
dbennakTata u peHuaneTara.

¢ Y anbOMHOCOB OTCYTCTBYIOT MEXaHHU3MBbI 3aLIUTHI OT YIBTPA(PHOIETOBBIX JIy4eid, OHU OBICTPO
MOJTy4YalOT COJTHEYHbIE 0XKOTH, 3arap y HUX He MOSBISIETCs. YKaXKUTe MPUUUHBI 3TOM MaTOIOTHH.
CuHTE3 KaKuX BEIECTB HAPYIIEH B OPraHU3Me 3TUX Jitofen? Hanummre peakiuo, CKOpoCTh KOTOPOil
CHIDKAeTCs MpH abOMHU3ME.

Tema 5. O0MeH HyK/IeHHOBBIX KHCI0T. MaTtpuuHnblie OuocunTe3nl (OIIK-3, OIIK-9)
Jlexknus.



Jlexus «MeTabonu3M HyKJIEHMHOBBIX KHCIOT U MaTpUYHbIe OMOCUHTE3bD CTpOEeHUE HYKJIENHOBBIX KUCIIOT.
Casi3u, popmupytomiue nepsuynyio crpykrypy JAHK u PHK - 5'-ocdatnbiii u 3'-ruapokcuibHbIN KOHIIBI
MOJIMHYKJIEOTHIHBIX 1eneil. Bropuunas crpykrypa JJHK n PHK. Bunossle paznuuus nepBUYHOM
CTPYKTYpHI HyKJIeMHOBBIX Kuciot. Tunel PHK: puGocomusie, TpancnoptHeie, MaTpuuHble. CTpoeHne
XpoMatuHa 1 pubocom. Pacman HykJIeHMHOBBIX KHCIOT. Hykieas3sl NUIEeBapUTENTLHOTO TPAKTa U TKAaHEH.
Pacnan mypuHOBBIX HyKI€0THIO0B. [IpeacraBnenue o OMOCHHTE3e MyPHHOBBIX HYKJIEOTH/IOB; HayalbHbIE
cTaauu OnocunTresa (ot prubdo30-5-pocdara no S-pocopudozunamuna). MHO3MHOBAS KHCIIOTA KaK
NPEIIEeCTBEHHUK aJICHUIOBOM 1 TyaHWI0BoM kucioT. [IpencraBnenue o pacnaae u OnocuHTe3e
MUPUMHUINHOBBIX HYKJICOTHAOB. Peryisius OnocuHTe3a MypHHOBBIX U MTUPUMHUINHOBBIX HYKJICOTH/IOB.
Hapymenust oomena nykieotrunoB. [lonarpa; npuMeHeHue ajulomypyuHoIa I JI€YSHUs IOAarphl.
Kcantunypus. Oporammnypus. buocunres nezokcuprnOonykieotu1oB. [IpuMeHeHre HHTHOUTOPOB CUHTE3a
Je30KCUPUOOHYKIICOTHUIOB JUISI ICUCHUS 37I0Ka9eCTBEHHBIX omyxonei. buocunTes JIHK (perumkanms),
crexuomeTpust peakiuu. CyOcTparbl, HICTOUHUKHY SHEPTUH, MaTpHIa, (EPMEHTHI U OEIKU
JHK-pennukarusroro kommiekca. Cunrtes JIHK u ¢a3sl knerounoro nenenus. [ToBpexaenus u penapanus
JHK. Xapakrepuctuka pepmentos JIHK - penapupytomero kommiekca. buocunres PHK (Tpanckpurius):
crexuomerpus peakiun. JJHK kak marpunia PHK-nonumepassl. buocnnTe3 puboCcoOMHBIX, TPAHCIIOPTHBIX U
MarpuuHbix PHK. IToHsATHE O MO3an4HON CTPYKTYpe I€HOB, IEPBUYHBIX TPAHCKPUIITAX U UX
MOCTTPaHCKPUTIIIMOHHOM Tpoueccunre (co3peBannu PHK). buocunTes 6enko (Tpancsnus). Peanuzanus
reHeTryeckoi nHdpopMalu B (GeHOTUIMMYECKUE IPU3HAKH ocyliecTisiemas B Hanpasinenun JJHK MPHK
0e710K (OCHOBHOM MOCTYJIAT MOJICKYJIApHOM Onosorun). KoHuenus onuH rex - o1uH OeI0K WK TOYHee
OJIH I'€H - OJJHA MOJIMNIENTUAHAS Lenb. [IpencraBienne o KOJUIMHEAPHOCTH, T.€. COOTBETCTBUU
HYKJIEOTHIHOH MOCJIEN0BAaTEIbHOCTH SK30HOB I'€HA M AMUHOKHCIIOTHOM MTOCIIE0BATENbHOCTU
COOTBETCTBYIOIIETO Oenka. buongornueckuit kox - crocod nepeBoja YeThIpeX3HauHOM HYKJICOTHIHOM
3anmucH WH(GOPMALIMH B IBAILATU3HAYHYI0 AMUHOKHCIIOTHYIO ITOocenoBaresibHoCTh. CBOMCcTBA
OMOJIOTHYECKOTO KO/Ia: TPUIUIETHOCTD, CTIEU(PUYHOCTD, BBIPOXKICHHOCTh, YHUBEPCAILHOCTb.
OnHOHaNpPaBIEHHOCTh U HENEPEKPBIBAEMOCTh, CUTHAJIBI TEpMUHALMHN. OTCYTCTBHE KOMILIEMEHTAPHOCTH
Mmexay Hykieorugamu MPHK n amunokucnoramu. TPHK kak agantep, ocyIiecTBIsSOMUN IEPEBOLT
MH(OPMALIUH C A3bIKa HYKJICOTHUIOB Ha SI3bIK aMUHOKUCIIOT. B3anmoneiictBue komonoB MPHK c
antukogoHamu TPHK. buocunre3 amunoaunin-tPHK. CyGcrparnas cnienupuuHocTb
amuHoannn-TPHK-cunTteras. benok-cuntesupyromas cucrema. [locnenoBarenbHOCT COOBITHI TPH
00pa3oBaHUM MOJIMIIENTHIHON IIeH Ha puOOCOMe: MHUITMALINS, 3JIOHT AU U TEPMUHALIKS.
[Mentununtpancepasnas aktuHocTs pPHK. ®dyHkimonupoBanue nonupudocom. [locTTpaHcasimoHHbII
MIPOIIECCUHT OEJIKOB: YaCTUYHBIN MPOTEOIN3, MPUCOCANHEHNE HEOETKOBBIX KOMIIOHEHTOB, MOAU(UKAIIUSA
AMHHOKHCIIOT, (POPMHPOBAHUE MPOCTPAHCTBEHHON KOH(POPMAIIUK MOHOMEPHBIX U OJTUTOMEPHBIX MOJICKYIL.
AnanTuBHas peryJysLus SKCIPECCUU I'€HOB Yy MIPO- U 3yKapHoToB. Teopus onepoHa. @PyHKIIMOHUPOBAHNE
OIIEPOHOB, PETYIUPYEMBIX 10 MEXaHU3MY MHIYKLUHU U pernpeccuu. M3sMeHnenue 0eKoBOT0 COCTaBa KIETOK
npu auddepeHnnpoBke, ero poib s MeAULIUMHBL. HaciaencTBeHHble 60Ie3HU - pe3ynbTar 1e(peKToB B
TeHOTHUIIe; MHOTOOOpa3ue U pacpoCcTpaHeHHOCTh. HacnieacTBeHHast MpepacnonokeHHOCTh K HEKOTOPBIM
60sie3HAM (OMOXMMHUYECKHE OCHOBBI). MexXIyHapoaHasl UCCIeI0BaTeNIbCKas porpaMMa «[ €eHOM 4eoBeKay
Texnonorust pekomOuHanTHeIX JJHK, koHCTpynpoBanue xumepHsix Monekya JJHK u ux xionuposanue.
[Tonumepasnas nenHas peakius (I1LIP) u monumopdusm unHbl pecTpUKIMOHHBIX (pparmenToB (I11PD)
KaK METOJIbl U3yUeHHs TeHOMa AMarHOCTUKYU Oonesnell. [ennas Tepanus. [loHsTHE O TEeHHOM JONUHTE.

IIpakTnyeckoe 3aHsATHE.
He npenycmorpeno
JlaGopaTopHbie padoThbI.
JlabopatopHoe 3ansitue. Cemuuap «MaTpu4Hble OHOCHHTE3bI»
1. O6mas cxema 6uocuntesza JJHK u PHK. O6pa3zoBanue cBsi3eit MeX 1y HYKJICOTHIAMHU.
2. ®epmentsl 6nocunTe3a JJHK. benkoBbie hakTopsl.
3. Cunre3 [IHK u PHK na marpune PHK. be3amarpuunbie CHHTE3BI.
4. Cunre3 6enka. O6pazoBanue amuHoanui-1-PHK. ['eHeTnueckwmii ko,
5. 'eHHBIN JOIUHT.
JlabopaTopHoe 3ansitue. Pemenue 3aaqaq
3aauy Ha OCHOBHBIE MAaTOJOTHH, CBA3aHHbBIE C HAPYLIEHNEM 0OMEHA HyKJIEHMHOBBIX KHCIIOT.
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3a1auyl ¢ UCTIOJIb30BaHHEM TaOIMIIBI TEHETHYECKOTO KOJia.
3ajauum Ha 3HAHUA O IpoLeccax PeIUIMKalny, TPAHCKPUIILNN, TPAHCIISILINH.
3amauy Ha PErysIUI0 CKOPOCTH OEIKOBOTO CHHTE3a Y MIICKOTIUTAIOIINX.

JlabGoparopHoe 3ansiTHe. KosIOKBHYM, pelieHdHe 3aJa4 U TeCTHPOBaHHMe (KOHTPOJIbHBIN cpe3) Mo
TeMe «O0MeH HYKJIeMHOBBIX KUCJI0T. MaTpu4HbIe OMOCHUHTE3bD)

. Pacnag 1 BcachiBaHME HYKJICMHOBBIX KHCIIOT.

. Pacmiax myprHOBBIX OCHOBAHMIA.

. CUHTE3 NUPUMHUINHOBBIX OCHOBAaHUM.

. CuHTE3 MypUHOBBIX OCHOBaHUH.

. CUHTE3 HYKJICO3U/I- M IE30KCUHYKICO3uATpU(OoChaToB.

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

. OcHoBHBIE dTanbl onocunTe3a JJHK.

. buocunres PHK.

10. IIpoueccunr PHK.

11. Cunte3 IHK u PHK na marpune PHK. beamarpuunbie cuHTE3BI.
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12. Cunres 6enka. O6pazoBanue amuHoaunia-T-PHK. I'enernueckuii ko,
13. OcHOBHBbIE 3TaIbl CUHTE3a OelKa.
14. Tlepenoc 6enka uepe3 MmemOpansl. [locTTpancisimuonHas MoguduKaus o6einka.
15. Perymsimust cunTe3a Oenka.
16. I'ennas umxenepusi. Cozganue u ucnoib3oBanue pekomOuHanTHbIX JJHK.
17. IlousaTHE O TEHHOM JOIWHTE.
18. buoxumuueckue nocaeACTBUsI FTEHHOTO JOMUHTA JJIsl OpraHu3Ma YeJIoBeKa.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. CocraBbTe M U3yUUTE KOHCIIEKTHI JIEKIIUH 110 TEME.
2. 3apucyiite cxeMy peruiMKaimoHHoN BuiIku nipu cunrese [JHK.
3. CocraBbre Tabmuiy «JlekapcTBeHHBIE MpemapaThl - WHTHOUTOPHI CHHTE3a Oellka W HYKJICHHOBBIX
KHUCJIOT». YKKUTE Ha3BaHUE Ipernapara, ero XMMHUIeCKyI0 IPUPOIY, MEXaHU3M JICUCTBUSL.
4. BeInoaHUTE 3a]aHUS:

o BribGepute coenuHenusl, SBISIONUECS JOHOPAMHU a30Ta B CUHTE3€ MMyPUHOBBIX HYKJICOTH/IOB!

a) riu; 0) aina; B) acm, r) MmetwieH- 1T OK; n) riH.
o VYkaxure GpepMeHT, KoTopblii cunTesupyer PHK-3arpasky: a) JIHK-nurasza; 6) npaiimasa;

B) XeJIMKa3a; ) oOpaTHasi TPAaHCKPHUIITA3a.
Kakyro cTtpykrypy umeer «xonnadok» MPHK: a) 3-metun-U-tpudocdar; 6) 3-metun-U-gudocdar; B)
7-metun-A-tpudocdar; r) 3-metmn-A-gudocdar; n) 7-metun-G-audocdar;

e) 7-metun-G-tpudocpar?
Kaxko#i hepmenT BomomnuseT GpyHkuio packpyuuBanus crimpanu JJHK B xone permkanuu:

a) JIHK-nmuraza; 6) xenukasa; B) mpaiimasa; r) JJHK-nonmumepasa I1I; e) JJHK-monumepasa 1?
o BribepuTe monokeHus, TPABUILHO XapaKTEPUIYIOIINE CBOMCTBA OMOIOTUIECKOTO KO/IA:

a) KaXJIOMy KOJOHY COOTBETCTBYET TOJBKO OJIHA aMMHOKHCIOTAa; 0) OJHY aMHUHOKHCIOTY MOTYT
KOJMPOBaTh HECKOJBKO TPUILJIETOB; B) CMBICI KOJAOHOB OJMHAKOB JUISl BCEX JKUBBIX OPraHU3MOB Ha
3emiie; T') KaKI0l aMUHOKHUCIIOTE COOTBETCTBYET TOJIBKO OJUH KO0H; A) kogoHsl MPHK cuuthiBatorcs
B HaIpaBJIEHUU OT 5'- K 3'-KOHILy.
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o Urto HEOOXOMMMO st MHUIMANUY TpaHcasuu: a) MetTuoHnH-TPHK; 6) I'T®; B) xomoust AUG unu
GUG; r) AT®; 1) amunoanun-TPHK; e) komorast UAA, UGA unmu UAG?

o Mupaykius - MexaHU3M PETYIALNU KOJIMYecTBa OelKa Ha YPOBHE a) TPAHCISAIUHY;

0) POIIECCHHTA; B) TPAHCKPHUIILINY; T) ACTpaalliu.
5. 3akOHUNTE ypaBHEHUE PEAKIIUU CUHTEe3a: prb030-5-pocdar + ATD ...
6. N3o6pasure crpykrypy ¢pparmenrta n-PHK, komnnemenrapuoro cienyromemy ¢pparmenty JHK: A-LI-T.

Tema 6. Peryasinmusi meradonusma (OIIK-3, OIIK-9)

Jlexknus.
Jlexums «'opmoHbl. OCHOBHBIE IPUHIIMITEI PETYIALNN OOMEHA BEIIECTB B OpraHu3Me» [ opMoHaibHas
peryisinus Kak CpeACTBO MEXKKIETOYHON U MEXOPraHHOW KOOpAMHAIIMK 0OMeHa BemiecTB. OCHOBHBIE
CHCTEMBI MEXKJICTOUHONW KOMMYHUKaIu. Kinaccugukaiys ropMOHOB 110 MeCTy 00pa3oBaHus, 1o
MeXaHHU3MYy JeHCTBHs. Poib TOPMOHOB B cUCTEME PEryisiiii MeTadonu3Ma. Mi3sMeHeHus: MmetabonusMa npu
TUIIO- U runepTrpeose. [lpuunnel U nposBIeHUs SHAEMUYEcKoro 300a. [1010BbIE TOPMOHBI: CTPOCHUE,
BJIMSHUE Ha OOMEH BEUIeCTB U (PYHKILUH MOJIOBBIX XKeJe3, MAaTKU U MOJIOYHBIX )kese3. [opMoH pocra,
crpoenue, pyHkuu. CHHTE3 U CeKpelys NeNTUIHBIX TOPMOHOB, TPOU3BOJHBIX AMUHOKHUCIIOT U
KOPTUKOCTEPOUI0B. MI3MeHeHus katabonu3Ma Mpy TUrep- U TMHOKOpTHLIM3ME. Perynsius cuntesa u
CEKpeLMy TOPMOHOB IO MEXaHU3MY OOpaTHOM CBs3U. Perynsuus s3HepreTHuecKoro MeTabon3mMa, poib
MHCYJIMHA U KOHTPUHCY/SIPHBIX TOPMOHOB B 00€CIIedYeHUH ToMeocTasa. Poib MHCYIMHA U TIIIOKAaroHa B
PEryisiliiy SHEPreTHYECKOro MeTaboIn3Ma Py HOPMaJIbHOM MUTAHUU U IIPH TOJI0JaHUU. MI3MeHeHus
TOPMOHAJIBHOTO CTaTyca U MeTaboIM3Ma pu caxapHoM auadere. [latorenes OCHOBHBIX CHMIITOMOB
caxapHoro auabera. J{nabernueckas koma. Ilarorenes nmo3aHUX OCIOKHEHUN caXxapHOTo Auadera (Makpo- U
MUKPOAHTHUOTIATHH, HEPPOTIaTHsl, pETUHOIIATHSA, KaTapakTa). [OpMOHBI M MOIYJIATOPBI MeTabOoIM3Ma
3ampenieHHoro crnrucka WADA (aHTH3CTpOreHbl, aHa0OIMYECKUE CTEPOUIbI, ”HTUOUTOPBI apOMaTasbl,
CEJIEKTUBHBIC MOYJISITOPHI PELIETITOPOB ACTPOreHa) — OMOXMMHUYECKUE aCTICKTHI BIUSHUS Ha OPTaHU3M
YeJIoBeKa. | TIOKOKOPTUKOUI-COAepKAIie JOMHT-TIpenapaTbl: OMOXMMUYECKHUE MEXaHU3MbI BIUSHUS HA
OpraHu3M 4esoBeKa. JIOIMHIY Ha OCHOBE MENTUIHBIX TOPMOHOB U MOIYJISITOPOB TOPMOHOB
(XOpHOHMYECKUI TOHAJAOTPOIHH, JIIOTEHHU3UPYIOLIH TOPMOH, TOPMOH pOCTa): OMOXUMHYECKUE
MEXaHHU3MBbI BIMSHUS HAa OpraHu3M yenoBeka. Jlekuus « MuHepanbHbIi U BOAHO-CONIEBON 0OMeH. Perymsnus
obmeHa kanblus U Gochopa. Pors modek B peryisiuuu BOIHO-COIEBOro ooOMeHay Poiabs ropMOHOB B
peryisinuu oOMeHa Kanblus 1 pochaToB (mapaTropMoH, KaJbIIUTOHUH U KanbIUTpUoN). CTpoeHue,
OMOCHHTE3 U MEXaHU3M JCUCTBUS KaJIbLUTpUoia. [IpuduHbI 1 NpOSIBICHUS paxuTa, THIIO- U
runeprnaparuponuzmMa. Perynsmus BonHo-coiaeBoro ooMena. Ctpoenue u GyHKUUH albI0CTEPOHA U
BaszonpeccuHa. CucreMa peHrnH — aHTUOTEH3HH - aJIbJOCTEPOH. bUOXNMUYECKHE MEXaHU3MBbI
BO3HMKHOBEHUS ITOYEYHON TUIIEPTOHUH, OTEKOB, AeTHaparanuu. Poib nouek B oOMeHe BemiecTB. OOMeH
BOJIbI 1 MUHEPAJIBHBIX cojiei. OOmire cBoiicTBa MOUM. XUMHUUECKHUI COCTAB: OPraHU4ECKHe U
HEOpraHuyeckue BeniecTsa. [latonornyeckue KOMIOHEHThI MOYHM, MEXaHU3MBI UX MOSBICHUS B MOYE.
Knuauko-auarHoctuieckoe 3HaueHue OMOXMMUYECKOTo aHalIn3a MO4M. Poslb ovek B MmojiepsKkaHuu
KHUCJIOTHO—OCHOBHOTO paBHOBecHs. Pojb moyek B 00e3BpeKMBaHUU aMMHUaka. MuHepaibHbIe BEIIeCcTBa
TKaHel yenoseka. Kinaccugukarus. [yt mocTyrieHus MUHEpaIbHBIX BEIIECTB B OPraHU3M, MEXaHU3MBI
BcachiBaHUs. OYHKIIMN MUHEPATBHBIX BEIIECTB. DNEKTPOIUTHBIA COCTAB OMOIOTUYECKHX JKUIKOCTEH.
MexaHu3MBI peryisiuy 00beMa, AEKTPOIUTHOTO cocTaBa U pH xuakocTei opranuszma. Pomb mouek,
KEITYIOYHO-KHUIIIEYHOTO TPAKTA, KOXKH, JIETKUX B PETYIALNN BOAHO-COJIEBOTO OOMEHA. YCIIOBHS U
MeXaHU3Mbl BOSHUKHOBEHHMS aIli103a, ajJKaio3a, 00e3BOKMBAHMS U OTEKOB. JlonuHTH Ha OCHOBE
SPUTPONOITHHA U aATC€HTOB, BIMAIOIINX HAa SPUTPOIO0I3, - ONOXUMUYECKHE MEXaHU3MbI BIUSHHS Ha
OpraHu3M YeJIOBEKa.

IIpakTnyeckoe 3ansATHE.
He npenycmorpeno
JlaGopaTopHbie padoThbI.
JlaboparopHoe 3ansitue. JlaboparopHasi padora « MuHepaJbHBIH ¥ BOJHO-COJIEBOI 00MEeH»
KadecTBeHHOE OlpeneneHne XJI0pUI0B B MOYE.
OTKpI:ITI/Ie HMOHOB KaJblHsd B MOYC.



OtkpeiTre GocdaroB B MoUe.

Omnpenenenne  Heopranmdeckoro  ¢ochopa B CHIBOPOTKE  KPOBH 10  BOCCTAaHOBJICHHIO
hochopHO-MOTMOIEHOBOM KHUCIOTHI.

KoHTponbHbIE BOTPOCHI:

1. B ueM pa3HuIa MOHATUN «MUHEPATbHBII 0OMEH» U «BOJHO-COJIEBOM 0OMEH»?
2. Kakue ropmoHbI perymupyroT ¢pochOopHO-KaIbIIHEBIH 0OMeH?

3. Ilepeuncnute npuuuHsl runepdocdareMun u runodocharemMun.

4. KakoBbl (DyHKIIMH KaJbIUS B OpraHU3Me?

5. B Kakux cirydasx MOXET pa3BUBATHCS TMIIOXJIOPEMUS U TUIIEPXJIOPEMHUS?
JlaGopaTopHoe 3ansitue. JlaboparopHasi padora «KayecTBeHHbIH M KOJIMYECTBEHHbIN aHAJIN3 MOYM»
Onpenenenne pH Moun yHUBEpCaIbHON MHIMKATOPHON OymMarou.

OTKpbITHE XJTOPUAOB B MOYE.

OtkpeiTHe GocdaroB B MoUe.

OTKpbITHE KaNbLMsI U MarHUs B MOYE.

OTKpBITHE aMMOHUNHBIX COJIEN B MOYE.

KauecTBeHHOE OOHapykeHHE W KOJMYECTBEHHOE OmpezeiicHHe Oenka B Mode: mpoba KHUISTYCHHEM B
cIabOKUCIION cpeze; mpoda KUISYEHHWEM B KHCJIOH Cpele B TPUCYTCTBUHM HACHIIIEHHOTO pPacTBOpa
nmoBapeHHoW comm; mnpoba Iemrepa; mpobGa ¢  CyIbPOCATUITMIOBONH KHCIOTOW; KOJWYECTBEHHOE
ompeneneHue O6eaka B Mode 1Mo MeToay pasBeaeHus (Meton bpannbdepr-Pooepre-CronpHuKOBA).

[TomykonuuecTBEHHBIH METO] ONIPEEICHUS [TIIOKO3bl B MOYE C IIOMOLIBIO TECT-TIOJIOCOK.
OOHapy)eHre KPOBSHBIX TUTMEHTOB B MOU€ KUIISTYEHUEM CO I1eI09bio (mpoba ['emtepa).
KoHTponbHbIE BOTPOCHI:

1. Ilepeuncinre OpraHuYECKUE KOMIIOHEHTHI HOPMAJIbHOM MOYH.

2. Ilpu kakux 3a00J€BaHUAX B MOUYE MMPUCYTCTBYET OEITOK?

3. Kakue cocTosHUS IPUBOAAT K PA3BUTHIO IIIOKO3YPHU?

JlaboparopHoe 3ansitue. Cemunap «Peryasiuusi oOMeHa BemecTB B opranusme. Pouab mouyek B
peryJisiiuv BOJIHO-C0JIEBOr0 00MeHa» U pellieHue 3a/1a4.

1. YpoBHU perynsinuu roMmeoctas3a. B3aumMocBs3b mpoiieccoB 0OMeHa BEIIECTB B OPTaHU3ME.
2. Perynsiuus oOMeHa yriieBOAOB, JKUPOB M aMUHOKHCIIOT NP YYaCTHH MHCYJIMHA U TIIIOKAaroHa.
3. Perynsuus oOMeHa yIiieBOJ0B, )KUPOB U aMUHOKHCIIOT IIPU YYaCTUH aJipeHalIMHA U KOPTHU301a.

4. 3aboneBaHus, CBA3aHHBIE C HAPYIIIEHUEM TOPMOHAIBLHON PErysuy 0OMeHa KUPOB, YIIIEBOJAOB U
AMUHOKHCIIOT.

5. OcHOBHBIE MPOSIBIICHUS CaXapHOTo AnabeTa. BuoxuMuieckre n3MeHeHHs B OpraHu3Me.
6. OCIIO)XKHEeHHSI caxapHOTOo ThadeTa: OMOXUMUYECKHE OCHOBBI.

7. I3meHeHnue oOMeHa BEIECTB MPH TOJIOaHHH.

8. [opmoHBI, peryaupyromue oOMeH Kaibius U pocdopa.

9. Hapymienus ropMOHAJIBHOM peryisinun ooOMeHa Kanblus 1 pocdopa.

10. Posb mmouek B mojiep>KaHUM MOCTOSTHCTBA pH 1 peryssiiuu BOIHO-COJIEBOTO OOMEHA OpraHu3Ma.
Bazomnpeccun.

11. CucreMa peHHH - aHTHOTEH3HUH - aJIbJIOCTEPOH.

12. buoxumuueckre MeXaHU3Mbl BO3HUKHOBEHUS TOUYEUHOU TUIIEPTEH3UU.
13. ATpuanbHblid HATPUNYPETHUYECKUI TENTHI.

14. KunHuH - KaJUIMKPEUHOBAsI CUCTEMA.

3amauMl  Ha  OCHOBBI TOPMOHAJIBHOW  perymsmuu  oOMeHa  O€NKOB, JKUPOB H  YIJICBOJOB,
(hochopHO-KaTBITUEBOTO M BOJTHO-COJIEBOTO OOMEHOB.

3amaud Ha OCHOBHBIC 3a00JIEBaHUS, CBSI3aHHBIE C HAPYLICHUSIMH TOPMOHAJIBHOM perynsauuud u (QyHKIUU
MOYeK.

3aaun Ha pacCMOTPEHUE POJIK TOYEK MpHU MO AepKaHUU MOCTOSTHCTBA pH B ycnoBusx anuaosa.
3aaun Mo MEXaHU3MaM PETYISIUU apTEPUATLHOTO JABICHUS TOYKAMHU.
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3amaun MO HapyIICHUI0 OOMEHa BEIECTB NPU TUNO- WM TUIEPHPOAYKIMH TOPMOHOB M MOYECYHOH
TUIIEPTEH3UU.

JlabopaTtopHoe 3ansitne. Ko/ulOKBHMYM, pelieHHe 3a1a4 M TeCTHPOBaHHe (KOHTPOJIbHBIN Cpe3) 1O
Teme «Peryiasinusi MeTad0au3Ma»

1. CoBpeMeHHbIE MPEICTaBICHUsI O TOPMOHAX, OIpEeNICHHE MOHATHUS, KIacCupHUKanus (10 XUMHUIECKOMY
CTPOEHUIO, CTPYKTYPHON OpraHU3alK, MEXaHU3MY JE€HCTBHUSA).

. TopmonsI runodusa, pyHKIIMHU B OpraHu3Me.

. TOpMOHBI HaAMIOYEUHUKOB, (DYHKIIMH B OPraHU3Me.

. TOpMOHBI IUTOBUIHOW U MAPALTUTOBUIHON Keme3, PyHKIIUH B OpraHu3Me.

. TOpMOHBI TOJKETYJOUHOM Kee3bl U KEITyJOYHO-KHILIEUHbIE TOPMOHBI, (DYHKIIUH B OpPraHU3ME.
. TecTukynspHble TOPMOHBI, TOPMOHBI SIMYHUKOB, IJIALIEHTHI, (PYHKIIMH B OPraHU3ME.

. YPOBHH peryisuuu romeocrasza. Bzaumocss3b nporeccos 0OMeHa BELIECTB B OpraHUu3Me.
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. Perymnsinus oOMeHa yrieBoaoB, )KUPOB M aMUHOKUCIIOT MPH YYaCTHH MHCYJIMHA U TIIIOKAaroHa.
9. Perynsuus oOMeHa yIieBOJ0B, dKUPOB U AMUHOKHCIIOT IIPU YYaCTUH aJipeHalIMHA U KOPTHU30JIa.

10. 3a0oneBaHusA, CBsI3aHHbIE C HAPYLICHHEM TOPMOHAJIBHOW pEryiasinuu oOMEeHa XHpOB, YIJICBOAOB H
AMUHOKHCIIOT.

11. OcHOBHBIE IPOSIBIICHUS CaxapHOTo quadeTa. buoxumuyeckue U3MEeHEeHHs B OpraHu3Me.

12. OcnoxHeHus caxapHOro quadbeTa: OMOXMMHUYECKUE OCHOBHI.

13. U3menenne oOMeHa BEIIECTB MIPU TOJIOAAHNH.

14. O6mas xapaktepuctuka hochopHO-KanbIIeBOro oOMeHa. [opMOHBI, perynupyronme 0OMeH KaabIus 1
dbocdopa.

15. HapymieHnust ropMOHAJIBHOW PETYIISAIMHE 0OMeHa Kaiublus U pocdopa.

16. MuHnepanbHbIi 1 BOZHO-coNeBoi 00MeH. DyHKIMK BOABI B opranu3Me. OCHOBHBIE MapaMeTphl XKUIKOM
Cpelbl OpraHu3ma
17. DxckperopHas GyHKIHUS TOYEK.
18. Xumuyeckuii cocraB U (U3UKO-XMMHUYECKHE CBOWCTBA MOYM B HOPME M TIPH IaTOJOTHH.
Jnaraoctudeckoe 3HaUCHHUE.
19. Tomeocrarndeckas QyHKIus oyek. Posb modex B moaaepskanuu moctossacTea pH.
20. Metabonuueckast GyHKLUS TTOYEK.
21. Ponp mouek B momaep)KaHWM TOCTOSHCTBa pH ® perynsiuu BOIHO-COJIEBOTO OOMEHa OpraHu3Ma.
Bazonpeccun. Cucrema peHMH - aHTHOTEH3WMH - albJIOCTEPOH. bBHOXMMUYECKHE MEXaHU3MBbI
BO3HMKHOBEHUS [TOYEYHOU TMIIEPTEH3UN.
22. ArpuanbHblil HaTpUilypeTHuecKkuil nentua. KMHUH - KalJIMKpenHoBasl cucTema.
23. TopmoHBl ® MOAyIATOPHI MeTaboiaM3Ma 3ampemeHHoro cnucka WADA — (aHTHACTpOTEHHI,
aHaOoJIMYeCKHUe CTEPOUIbI, THTUOUTOPBI apOMaTasbl, CEIEKTUBHbIE MOAYISATOPHI PELIETITOPOB SCTPOreHA) —
OMOXMMHUYECKHUE aCTIEKThI BIUSHUS Ha OPraHU3M YeJIOBeKa.
24. TMIOKOKOPTUKOUA-COAEpIKAINE JOMUHT-Ipenaparbl: OWOXMMHYECKHME MEXaHU3Mbl BIHMSHUS Ha
OpraHM3M YEJIOBEKa.
25. JlonuHIY Ha OCHOBE MENTUAHBIX TOPMOHOB ¥ MOAYJIATOPOB TOPMOHOB (XOPUOHUYECKHUI TOHAJOTPOIHH,
JIOTEUHU3UPYIOIIUNA TOPMOH, TOPMOH pOCTa): OMOXMMHMYECKHME MEXaHW3Mbl BIUSHHUS Ha OpraHU3M
YeJI0BEKA.
26. JlonuHru Ha OCHOBE APUTPOINOATHHA U AareHTOB, BIHUSAIOIIMX HA 3PUTPOINO33, - OMOXUMHUYECKHE
MEXaHU3MBbI BIMSHUS HA OpraHU3M YEJIOBEKa.

3ajanus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. CocraBbTe M U3yUUTE KOHCIIEKTHI JIEKIIUH 110 TEME.
2. CocraBbre Tabmuiy «BimsHue wWHCynmMHa Ha KITO4YeBble (QEepMEeHTH MeTabonu3ma». Marepuan
CTPYIIIUPYHTE MO TUMAM BIUSHUS (aKTUBALMSL, HHAYKIHS, perpeccus).
3. U3yunTe u 3aKOHCTIEKTUPYHUTE TeMy «bHOXUMHSI TIO3THUX OCJIOKHEHUHN CaxapHOTo Auaderay.
4. IToaroroBbTECH K 1AOOPAaTOPHBIM padoTaM «MuHEepaIbHbIM U BOJHO-COJIEBOM 00MeH», «KauecTBeHHBIH 1
KOJIMYECTBEHHBIM aHAJIM3 MOYM»: O3HAKOMBTECh C TEOPETHUECKUM MaTepHuajoM MO TeMe J1abopaTopHOM
paboTbl, opopMuTe 1a00PATOPHBIN )KypHAJ, OTBETHTE HA KOHTPOJIHBIE BOIIPOCHI.



30
5. BeInonHUTE yrpaxxHEeHUs:

o Kopruzon - ropMOH KOpbI HAJMOYEYHUKOB - JIETKO MPOXOAUT IIa3MaTUYECKYIO U SIIEPHYI0 MEMOpaHbI
U, 00pasys KOMIUIEKC ¢ OeJIKOM, BIUSET Ha TeHETUYECKUM anmnapar renaroliToB. YKaXHUTe, Kak BIUSIET
TOPMOH Ha MPOLECC TPAHCKPHUIILNHU, ECIIU U3BECTHO, YTO IO/ BIUSHUEM KOPTH30J1a TOBBIIIAETCS
CKOpPOCTb CHHTE3a ITIIOKO3bI U3 HEYITIEBOJHBIX CyOCTPATOB - aMUHOKHUCIIOT, MUPYyBaTa u JIp.

o Hexotopsle nekapcTBeHHbIE Mpenaparsl - KOQeuH u TeoQUIUIHH - YTHETAIOT JeiicTBUe epMeHTa
dbochomgondcTepaspl, KaTaTU3UPYIOIIETO peakiuio paciieruieHnst AM®. Kak n3aMeHUTCst KOTHYECTBO
YKUPHBIX KHCIIOT B KPOBH IPU BBEACHUM THX MpenaparoB? M3o00pa3ure cxemy neiicTBUS aipeHaInHA
Ha )KUPOBYIO KJIETKY U Ha HEN MOKa)XKUTE MECTO JEHUCTBUSI 3TUX IIPENapaToB.

Tema 7. buoxumus opranos u tkaneil (OIIK-3, OIIK-9)
Jlexknus.
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Jlexius «buoxumust nedeHn U KpoBm» OcoOEHHOCTH OMOXMMHUYECKOTO COCTaBa neueHu. Peakmmm
00e3BpeKUBaHMA BEIIECTB B NIeYeHU. [IOHATHS «TOKCHYHOCTBY». MeTaboI13M SHIOTEHHBIX U Uy>KePOJHBIX
TOKCUYECKHMX BELIECTB: PEAKIIMM MUKPOCOMAJILHOIO OKUCIIEHHS U PEAKIIUN KOHBIOTALIUHU C TIIyTaTHOHOM,
[TIOKYPOHOBOM KHCIIOTOH, CEpHOM KUCIIOTOM. Peakiin 00e3BpekuBaHMsI MPOTYKTOB THUCHHS,
MOCTYTAONINX U3 KUIIEYHUKA. beTok MHOXXECTBEHHOM JIeKapCTBEHHON ycTOWYHBOCTH. OOE3BpeKMBAHNE
MOHOB TSDKEJIBIX MeTaiIoB. benku TeruioBoro moka. Poib neuenn B oOMeHe rema. Peakuuu cunresa rema,
cyoctparsl, pepMeHThI. Peakium pacnaja remMa, «IpsaMoi» 1 «Henps Moy ounupyoun. O6e3BpexuBaHue
ounnpyouna. «IIpsmoit» u «Henpsmoi» ounupyoun. Hapymenus oomena omnpyOuna. Xenryxu:
reMOJIUTHYECKasi, 00TypalroHHas1, IEYeHOYHO-KIeTouHas. JKentyxa HOBOpOKJeHHbIX. HaciencrBeHHbIe
KENTyxu. Jlnarnocruyeckoe 3Ha4CHUE ONpeeNieHHs OMIMpyOruHa U APYTHX SKEITYHBIX MIMTMEHTOB B KPOBU
1 Mode. bruoxuMuueckne MexaHnu3Mbl pa3BUTHSI IEYEHOUYHO-KJIETOYHOW HEAOCTaTOYHOCTH U IEYEHOYHON
KOMBI. BuoxuMudeckne MeTo/ibl TUarHOCTUKY HapylmeHui pyHKuuu neuenu. OcoOeHHOCTH pa3BUTHS,
CTpOeHHUs U MeTabonn3Ma 3puTpounToB. OOpa3oBaHue U 00e3BpeKUBAHUE aKTHBHBIX (HOPM KHCIOPOAA B
spuTpoHTax. TpaHCIOPT KMUCIOpOoAa U IuoKcuaa yriepona. OcoOeHHOCTH HACBIIICHUS TeMOTTIO0NHA
KHMCJIOPOJIOM U YrapHbIM ra3oM. AHEMHUUYECKHE TMIIOKCUU. buocuHTes rema u ero peryisinus. Hapymenus
cuHTe3a reMa: nopdupun. Pacag rema. O6e3BpexxuBanue omnpyouna. XKenryxu. OOMeH xemnesa:
BCachIBaHUE, TPAHCIIOPT KPOBbIO, AeTIOHUpoBaHue. Hapymenus oOMeHa xenesa: sxene3onepuuuTHas
aHeMus1, remoxpomaro3. OCHOBHBIE CBOMCTBa OCJIKOBBIX (hpaKIMii KPOBU M 3HAYCHUE UX ONPEICTCHUS IS
JIMAarHOCTUKY 3a00sieBaHMi. DH3UMOANAarHOCTHKa. CBEpTHIBAIOIAs CHCTEMa KPOBH. JTarbl 00pa30BaHuUs
¢ubpuHOBOTO CrycTKa. BHYTpeHHU 1 BHEMIHUI TyTH CBEpThIBaHUSA. KOMIIOHEHTBI, IPHUHLIUIIBI
00pa3oBaHMA U MOCIEOBATENLHOCTh (PYHKIIMOHUPOBAHHS (DEPMEHTHBIX KOMIUIEKCOB MTPOKOATYJISTHTHOTO
nytu. Pons BuTamuna K B cBepThiBanun KpoBU. OCHOBHBIE MEXaHU3MBbI (UOPHHONIN3A. AKTHBATOPHI
IUTa3MUHOTeHA KaK TpoMOonuTHyeckue cpeactsa. OCHOBHbIC aHTUKOATYIISTHTHI KpOBU: aHTUTpoMOuH 111,
MaKpoIrIoOynrH, aHTUKOHBEPTHUH. AHTUKOATYJISIHTHBIN Ty Th. [ eModunuu. Knuanueckoe 3HaueHne
OMOXMMHYECKOTO aHaimu3a KpoBH. Jlekuus «bruoxumust HepBHOM, MBIILICYHON, COETUHUTEIHLHON 1 KOCTHOM
TKaHW» XUMHYECKUI COCTaB HEPBHON TKaHU. MUENNHOBBIE MEMOpPaHbl: 0COOEHHOCTH COCTaBa U
CTPYKTYpBL. DHEpreTHYeckrii 0OOMEH B HEPBHOI TKaHU; 3HAYCHUE a3pOOHOr0 pacrnaja IIoKo3bl. bruoxumus
BO3HUKHOBEHUS U MPOBEICHUS HEPBHOTO UMITYJIbca. MONEKYISpHbIE MEXaHU3Mbl CUHAIITUYECKON
nepenadu. Meauaropsl: alleTUIXOIMH, KaTexoaaMuHbl, cepoTtoHuH, AMK, myramuHoBas kuciora,
DIMLUH, THcTaMuH. Hapymenust oOMeHa OMOT€HHBIX AMUHOB MPH NMICUXUYECKUX 3a00JIEBaHUSIX.
[IpenmecTBEHHUKH KaTEX0JIAMHUHOB M UHTMOUTOPHI MOHOAMHHOOKCHA3bl B JICUEHUH JETPECCUBHBIX
cocTosiHui. @U3NOIOrMYECKU aKTUBHBIE ENTHUBI Mo3ra. BaxkHeie 6enkn MHOGUOPHILIT: MUO3UH,
aKTHH, aKTOMHO3WH, TPOIIOMHO3HH, TPOIOHUH. MoJeKyisipHas cTpyKTypa Muodubpui. buoxumudeckue
MEXaHHU3MbI MBIIIEYHOTO COKpAIEHUs U pacciadnenus. Poib rpagueHTa oHOBaJICHTHBIX HOHOB U HOHOB
KaJbIMA B PETYISAUN MBIIIEYHOTO cOKpareHus. CapkoriazMaTndeckie Oeku: MUOIIIOOHUH, €r0 CTPOCHUE
U QYHKIIMH. DKCTPAKTUBHBIE BeliecTBa MBI, OcOOEHHOCTH SHEPreTHYECKOro 0OMEHa B MBIIIIIAX;
KkpearuHdocdar. buoxumMuueckre n3MEHEHUs IPU MBIIIEYHBIX AUCTPOPUAX U IEHEPBAIIH MBIIIII.
Kpearunypus. Konnaren: 0coO€HHOCTH aMUHOKHCIIOTHOTO COCTaBa, NEPBUYHOM U IPOCTPAHCTBEHHOM
CTPYKTYpHbL. Poitb acKopOMHOBOM KHCIOTHI B THAPOKCUIMPOBAHUY MPOJIMHA U Ju3uHA. [IposiBieHus
HenoctaroyHocTH BUuTamMuHa C. OcobeHHOCTH OMOCHHTE3a U co3peBaHus KomareHa. [lomumopduzm
KoJutareHa: puopuLI000pasyromue, aCCOMMPOBAHHBIE ¢ PUOPUILIAMU, «3aTKOPEHHBICY,
MUKpOGUOpMILISIpHBIE THITBI KoJutareHa. OcoOeHHOCTH cTpOeHUs U (DYHKUIMHI 37IacTHHA.
benkoBo-yreBoaHbIE KOMIUIEKCHL. [ TMKO3aMUHITIMKAHBI M TpoTeonnkanbl. CTpoeHue u GpyHkims. Poib
[JTIOKYPOHOBOM KHCIIOTBI B OPTaHU3AIMH MEKKJIETOYHOTO MaTpuKca. AAre3uBHbIE OCIKH MEXKIETOYHOTO
Marpukca: (UOPOHEKTHUH U JAMUHUH, UX CTpOEHHE U GyHKIUH. POJb 3THX OEIKOB B MEKKIETOUHBIX
B3alMOZAECHUCTBUSX U pa3BUTHH omyxosield. CTpyKTypHasi OpraHu3alnysi MEKKJIETOYHOIO MaTpUKCa.
W3MeHeHus: COEIMHUTENBHOM TKaH! IIPU CTapeHUH, KoJulareHo3ax. Posb KosmareHasbl Ipy 3aKUBJICHUN
paH. OKCUIIPOIMHYPHS NPU KoJulareHo3ax. bosie3nu coequHuTenbHo Tkanu. KieTku KoCTHOM TKaH! —
0CTE00NaCThl, OCTEOIUTHI, OCTEOKIACTHI. XMMHUYECKHIA COCTaB KOCTHOM Tkanu. Heopranuueckue
KoMrnoHeHTHI. Oprannueckuii Mmarpukc. opmupoBanue koctu. [Iponece occuduxannu. PezopOrus
KOCTHOM TKaHH. DaKTOPHI, BIUSIOLINE HA META00IN3M KOCTHOW TKAHHU: TOPMOHBI, (DepPMEHTHI, BATAMUHBI.
OcHoBHBIE TPyNIIBI 00NIE3HEH KOCTEH.

IIpakTH4eckoe 3aHATHE.
He npenycmotrpeno
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JlaboparopHbie padoThbI.

JlaGopaTopHoe 3ansiTue. JIaboparopHasi padora «Onpenesienue OWJIMPyOHHA B CHIBOPOTKE KPOBH 1O
AMAa30peaKkuuy B MPUCYTCTBUHU akueaeparopa (meroa Uenapammka, Kinerropua u I'poga)»

DOTO3NEKTPOKOIOPUMETPUYECKOE ONpEesieHne OWIMpyOrHAa B CHIBOPOTKE KpPOBU MO JUA30pEaKIMH B
MPUCYTCTBUH aKIeJIeparopa.

KoHTponbHbIE BOTPOCHI:

. KakoBa xummueckas npupona ounupyouna?

. Kakue mponeccrl mpoucxoasaT ¢ OummpyOnHOM B TieueHU?

. Ha yem ocHOBaHO aeneHne OUIMpPyOHHA Ha «IPSAMOI» U «HETPSIMO»?

. KakoBo HOpMmaibHOE cofep:kaHue OmInpyOrHa B CBIBOPOTKE KpOBH?

. Ilpu xakux 0OCTOSATETBCTBAX B MOYE MOKET OOHAPYKUTHCS OMITUpyOuH?
. IIpn xakux BHAAx )KENTyX MPOUCXOAUT oOecriBeunBanue kana? [Touemy?
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. Kak oT1muuth MEXaHUYECKYIO JKEATYXY OT FeMOJUTUYECKOM MO aHaU3y KPOBU?
JlaGopaTopHoe 3ansiTtue. Jlaboparopnasi padora «bnoxumusi KpoBu»

Bydepnble cBoiicTBa CHIBOPOTKU KPOBH.

KonnuectBeHnHoe omnpenenenre oo0mero 6eka ChIBOPOTKH KPOBH 10 OMYpPETOBOM pEaKITny.
Ornpenenenure KalbliMsl B CBIBOPOTKE KPOBH MO MeTony e Baapna.

KoHTponbHbIE BOTPOCHI:

. KakoBBI OCHOBHBIE KOMIIOHEHTHI KPOBU U (PYHKIIMU KPOBH B JKU3HEIEATEIBHOCTH OpraHn3ma’?
. Kakue G6enku BXOmAT B COCTaB T1a3Mbl KPOBH?

. B ueM oTnmume chIBOPOTKH OT I1a3Mbl?

. YKa)XuTe NPUYMHBI TUIIO- U TUIIEPITPOTCHHEMHUIA.

. KakoB MuHepanbHblii cocTaB KpoBU?

. B kakux ciydasx pa3BUBalOTCS TMIIOKAJIbIUEMUS U TUIIEPKATbIUEMUs?

. B kakux ciyyasix pa3BUBaIOTCS TUIIOKAJIIMEMHUS] U TUTIEPKATTUEMUs?
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. YKaXuTe IPUINHBI TUTIEP- U TUTIO(OChaTEMUH.

9. KaxoBbl GyHKIMU MUKpPO3IEMEHTOB B CHIBOPOTKE KPOBU?

10. OxapakTepu3yiTe CBEPTHIBAIOIILYIO CUCTEMY KPOBH.

JlabopatopHoe 3ansitue. CeMnHap «bnoxumusi OpraHoB U TKaHeil» M pelIeHue 3a1a4.
1. Xumuaeckuii coctab nedyeHu. OCHOBHBIC (DYHKITHH.

2. Ponb neuenu B oOMeHe GENKoB.

3. Posp meueHu B 0OOMEHE JIMITNIOB.

4. Ponb meueHu B yIIIEBOJHOM OOMEHe.

5. XUMHYECKUN COCTaB JKETUH, KEITUHBIX KaMHeH. MeTabomi3M KeTUHbIX MUTMEHTOB. DOpPMBI KENTyXH,
MPUYMHBI BOSHUKHOBEHUSI.

6. O6e3BpexuBaromas GyHKIUs medeHu. MoHOoOKcureHasHas (hepmeHTHas cucreMa. Konbrorarus ¢
[JIFOKYPOHOBOM M CEPHOI KUCIIOTaMH.

7. CoBpeMEHHbBIE IPEACTABICHUS O CBEPThIBAHUU KPOBH. POJIb HOHOB KaJIbLIHs.

8. CucreMa aHTUTPOMOMH — reTapHH.

9. ®OubpUHOIM3.

10. AHTHUKOAryISHTHBIN MY Tb.

11. T'emodunuu: Hacnea0BaHNE, BOSHUKHOBEHHE, CIIOCOOBI JICUCHHUS.

12. IlprunHbI NOBBINIEHHON aKTUBHOCTH ITPOTUBOCBEPTHIBAIOLIEH CHCTEMBI KPOBH.
13. I'emorno6uHOBas OydepHas cuctemMa KpoBH.

14. OcoGeHHOCTH MeTaboIM3Ma B SPUTPOLIUTE.

15. depMeHTHI KPOBU KaK OMOXMMUYECKUE WHAMKATOPHI IIOBPEKACHUSI BHYTPECHHUX OPTaHOB (IIpH
nH(papkTe MHUOKap/a, 3a00JI€BaHUSIX MBIIIII, OMTyXOJISAX KOCTEH, ITAaHKPEATHUTE).

16. CtpykTypa, XHMHUYECKUA COCTAaB M (PYHKIIUU COCTMHUTEILHON TKaHHU.
17. KonnareH: cocraB, CTpO€HUE, 0COOCHHOCTH CHHTE3a.



18. DnactuH: coctaB, 0COOCHHOCTH CTPYKTYpbI, CBOMCTBA.

19. HekonnareHoBbI€ CTPYKTYPHBIC TTTUKOTIPOTEHHBI — (PUOPOHEKTHH, IAMUHHH.

20. [IpoTeornukaHbl - 0CHOBAa MEXKJIETOUHOTO MaTpUKca COETUHUTEIBHON TKaHU.

21. I'MUKo3aMUHOTIIMKAHBI: CTPYKTYpa, QYHKITUH.

22. 3meHeHue COeTMHUTENbHON TKaHU MTPU CTAPEHUH U HEKOTOPBIX MATOJIOTUYECKUX MPOIIeCcCax.
23. XuMHUYECKHI COCTAaB KOCTHOM TKAHU: HEOPTAaHUYECKUE KOMITOHEHTHI.

24. Oprann4ecKkuil MaTpUKC KOCTHOM TKaHU.

25. buoxumudecknii MexaHu3M (GOpMUPOBAHUS KOCTH.

26. dakTopbl, OKA3BIBAIOIINE BIUSIHNAE HA META0OINIECKUE PEAKIINH B KOCTHOW TKaHHU.
27. OcHOBHBIE TPYNIBI 00JIE3HEN KOCTEH.

YcTaHOBJICHHE BUJIOB JKENITYX MO UX OCHOBHBIM OMOXUMHUYECKUM MapKepam.

3anaun Ha OMOXMMUYECKUE MapKephl Psijia MAaTOJIOT Ui MTeYEHH.

3amaun HA YBETMYCHUE AKTUBHOCTH HHIUKATOPHBIX ()EPMEHTOB KPOBH.

3agaun Ha OMOXMMHYECKHE MapKephl OCHOBHBIX MOPAKEHWW HEPBHOM, MBIIICYHOU, COCTUHUTEIHLHON W
KOCTHOM TKaHH.

3aaun Ha BOCIIPOU3BECHIE YPAaBHEHUI OCHOBHBIX PEAKIMi, OOBACHSIIONUX MEXaHU3Mbl META00IHYECKUX
MPOIECCOB B M€YEHU, KPOBH, MBIIIIEUHOU, HEPBHOM, COEIMHUTEILHOU U KOCTHOM TKaHH.

JlabGoparopHoe 3ansiTHe. KosIOKBHYM, pelieHde 3aJa4 U TeCTHPOBaHHMe (KOHTPOJIbHBIN cpe3) Mo
TeMe «bMOXMMUSI OPraHoOB U TKaHe)

1. XuMHYeCKHd COCTaB KPOBH: XapaKTEPUCTHUKA OCHOBHBIX OCNKOBBIX (pakiuid. JlmarHoctuyeckoe
3HaYeHue OEKOB KpoBU. Poib anbOymMuHa U TIIOOYJIMHOB B TPAHCIIOPTE BEIIIECTB.

2. HebGenkoBbIe BelecTBa KPOBH: a30TCOJEPIKAIINE U O€3a30TUCTHIE: OOITUI U OCTATOYHBIN a30T, a30TEMHUS,
€€ BUJIbI ¥ IPUYUHBI BOSHUKHOBEHUSI. DJIEKTPOIUTHI IJ1a3Mbl KPOBH.

3. deixatenbHast GyHKIUS KPOBH.

4. BydepHble cucTeMbI KPOBU M KUCIIOTHO-OCHOBHOE PaBHOBECHE.

5. CoBpeMeHHbIE TPEACTABICHHS O CBEPTHIBAHUU KPOBH.

6. [IpoTrBOCBEpTHIBAIOIIAS CICTEMA KPOBH.

7. Hapymienust ceeptbiBanus kpoBu. ['emodumuu. TpoMOO03HI.

8. depMeHTHI KPOBU KaK OMOXMMHUYECKHUE UHANKATOPbI TOBPEXKICHUS BHYTPEHHUX OpPraHoB (IIpH HH(papKTe
MHOKap/1a, 3a00JI€BaHUAX MBIIIILI, OIYXOJISX KOCTEH, MaHKPEaTUTe).

9. Xumunyeckuii coctaB nedeHu. OCHOBHbIE (DYHKIINU.

10. Ponb neuenu B oOMeHe OETTKOB.

11. Pors meueHu B OOMEHE TUTTU/IOB.

12. Posb 1ie4eHH B YIJIEBOAHOM OOMEHE.

13. XuMUYeCKHUI COCTAB KEIUH, KESTUYHBIX KaMHEH.

14. MeTaboau3M >KeTIHBIX TUTMEHTOB. bunmipyOuH.

15. Ob6ryparmoHHas *enryxa, IPUIUMHb BOSHUKHOBEHHUS, TUATHOCTHKA.

16. 'emonuTHyecKast )KenTyxa, IPUYUHbI BOSHUKHOBEHMS, TMATHOCTUKA.

17. Ilapenxumaro3Has KeNTyXa, IPUIMHBl BOSHUKHOBEHUS, TUATHOCTHKA.

18. Oo6e3BpexuBaromas (GpyHkmus medeHu. MoHookcureHasHas (QepMeHTHas cucrtema. KoHbroramus ¢
[JIFOKYPOHOBOM M CEPHOI KUCIIOTaMH.

19. Xumuueckuii coctaB HepBHOUM TKaHU. OCOOCHHOCTH ee MeTaboImn3Ma.

20. XuMHu4YecKre OCHOBBI BO3HHKHOBEHHSI W TIPOBEACHUS HEPBHBIX HMIYIHCOB. XOIUHEPTUUYECCKUE H
aJipeHEPTUIEeCKUe CHHAICHI. HelipoMenmaTopsl; UX CTPYKTYpa, poib, 00pa30BaHKE U IPEBPAIICHHUS.

21. CrpykTypHO-(ODYyHKIIMOHATBHAS OpraHU3allds CapKOMepa MBIIICYHOW KIETKH. XHUMUYECKUU COCTaB
MBIIIEYHOM TKaHU.

22. MexaHM3M 1 SHEPreTHKa MBIIIEYHOTO COKPALLEHUSI.
23. buoxuMu4YeCcKre U3MEHEHUS B MBIIIIAX MMPU MMaTOJIOTHH.
24. buoxuMusi COeTUHUTENbHOM TKaHU. CTpyKTypa, PyHKINU, OMOCHHTE3 KOJUIareHa U DIIACTHHA.
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25. [Ipoteornukanbl — OCHOBA MEXKJIETOUHOTO MaTpuUKca COCIUHUTEIbHON TKaHU. | TMKO3aMUHOITIMKAHBI:
CTPYKTYypa, PyHKIIHH.
26. 3meHeHue COeIMHUTENbHON TKAHU MTPU CTAPEHUH U HEKOTOPBIX MATOJIOTUYECKHUX MPOIIeCcCcax.
27. XUMHYECKUH COCTaB KOCTHOM TKaHU. DPopMUpoBaHUE KOCTH. MeTa00In3M KOCTHON TKaHH.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocraBbTe M M3YUNUTE KOHCIEKTHI JIEKIUI IO TEME.

2. V3yunre U 3aKOHCHEKTUpPYITEe TeMy «/[pixarenbHas QyHKIMS KpoBu». M300pa3uTe KPUBYIO CBS3BIBAHHS
KHCJIOPOJIa TEMOTTIOOMHOM.

3. M300pa3ure cxemy MpOKOArYJISIHTHOTO ITyTH CBEPTHIBAHUS KPOBH.

4. TloaroroBbTech K mnaboparopHsiM paboram «OmpeneneHue OUIUpyOMHA B CBHIBOPOTKE KPOBU TIO
Ma30peakiink B MPUCYTCTBHH akieneparopa (Meron Menapammka, Knerropaa u I'poda)» n «buoxumus
KPOBH»: O3HAKOMBTECh C TEOPETUYECKHM MaTepualoM MO0 Teme JaboparopHoil paboThl, odopmure
71a00PaTOPHBIN KypHAJ, OTBETHTE Ha KOHTPOJIbHBIE BOIPOCHI.
5. BeimosniHUTE yIpaKHEHUS
o OmauM U3 GakTOpOB, 00YCIOBIMBAIOIINX METACTA3UPOBAHKE KIIETOK 3JI0KaY€CTBEHHOU OITyXOJIH,
SIBIISICTCS CHIDKEHHUE KOJIMUecTBa (pUOPOHEKTHHA Ha TOBEPXHOCTHU KJIeTOK. OOBACHUTE, IIOUEMY MEXTY
KJIETKAMU 3JI0KaY€CTBEHHON TKaHU PE3KO ocliabieHa aare3usl.

o OOBbsicHUTE TPUYUHBI TOBBIIEHHOW KPOBOTOYMBOCTHU MPH HegocTaTke BuTamuHa C.

o Kakoii Mmenuarop oOpasyercst B IOCTTaHIIMOHAPHBIX HEMPOHAX MapacuMIaTHIECKOW HEPBHOM
cuctembl? Hanuiure ypaBHEHHE €0 CUHTE3A.

o Kakoe 3a0oneBanue pa3zsuBaercs npu HapymeHuu cuare3a JODAmuna? Hanumure cxemy cuHTe3a
JJODAMuHA.

Tema 8. Buoxumus CJIIOHBI U TKaHel M0J10CTH pra. BUOXMMHYecKHe MeXaHU3MbI Pa3BUTHS
naroJoruii Tkanei porosoii nojgoctu (OIIK-3, OIIK-9)

Jlekumus.
Jlexuust «bHOXUMHUSI CITIOHBI U TKaHEH MOJIO0CTH PTa B HOPME U MPU MATOJOTUYECKUX COCTOSHUSAX U
3a00IeBaHUSAX TKaHEH POTOBOM moocT» CMeENIeHHas! ¥ MPOTOvYHas CifoHa. DYyHKITUU CITFOHBI.
OU3NKO-XMMHUYECKHE CBOMCTBA CIIOHBI. MexaHu3M o0pa30oBaHMsI U PETYISLMS CEKPELIUU CITIOHBI.
Opranudeckue KOMIOHEHTHI U (hepMeHTHI ctoHbl. CllIoHA KaK 00bEeKT OMOXMMHUYECKOTO KOHTPOJIS
MIPUCYTCTBUS JIONUHIa B OpraHu3Me uesnoBeka. JlecHeBas >KUIKOCTh — XUMUYECKUN COCTaB U CBOMCTBA.
buoxumMunyeckas AMarHOCTHKA IE€CHEBOM JKUKOCTH KaK MapKep OIIEHKH TSHKECTH M MPOTHO3a 3a001eBaHM
MapoIOHTa M OPraHOB MOJIOCTH pTa. DYHKIUU U apXUTEKTOHHKA MyJbIbl. Heoprannyeckue KOMIIOHEHTHI
smaiu. Opranndeckuii Marpukc smanu. OcodbeHHOCTH MeTabomM3Ma 3Maid. JIeHTHH U IIEeMEeHT 3y0a:
¢dbyHkun, ocobennoctu Merabommsma. Kapuec 3y00B — OMOXUMUYECKHE acTIeKThI. [[puHITUTIBI
npodUIAKTUKY U JIedeHUs Kapueca. [[apoTOHTUT U OCHOBBI €r0 OMOXUMHUYECKOM KOPPEKIUH.
CuanoaaeHuT, cuajao3bl, CHAJIONNTHA3 — OMOXMMHYECKHE TTOIX0/Ibl B IMarHOCTUKE U TepPaIH.
IIpakTH4eckoe 3aHATHE.
He npenycmotrpeno
JlaboparopHbie padoThbI.
JlaGopaTopHoe 3ansitue. JIaboparopHasi padora «Heopranudeckue KOMIIOHEHTHI CJIIOHbI U 3yOHOM
TKaHU»
KauecTBeHHOE omnpeneneHne HEOPraHMYEeCKUX COEAMHEHUW CIIOHBL:  ompeaeneHue pH  ciroHbI;
onpeneneHue Gocdaror B CIIOHE.
OTKpBITHE MOHOB KaJbIIMsl B BHITSKKE U3 TKaHH 3y0a.
OTKpBITHE HOHOB MarHus B BHITSDKKE U3 TKAHU 3y0a.
OTtkpeiTHe GHochHOpPHOM KUCTOTHI B BRITSDKKE M3 TKaHU 3y0a.
KoHTposnbHBIE BOIIPOCHI:
1. Kakue ameMeHThI BXOIAT B COCTaB 3yOHOU TKaHH?
2. KakuMmu coelMHEHUSIMU TIPEACTaBICHbI MUHEpaIbHbIE BELIeCTBA 3yOHON TKaHU?
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3. Kakue oprannyeckue BEIecTBa BXOIAT B 3yOHOM TKaHU?
4. B yem paznnuuns OMOXMMHUYECKOTO COCTaBa JACHTHHA, [IEMEHTA, YMaJIA 3yOOB?
5. Kax cBs3an pH ciroHsl ¢ cocTostHEeM 3yOHO# amann?
6. Kak cka3piBaeTCsl HEIOCTATOK U M30BITOK ()TOpA B MUTHEBOM BOZE HA COCTOSTHUN 3yOHOU dMaiu?
7. Kakue ropMOHBI BIUSIOT Ha 0OMeH Kaiblus U Gocdopa B 3yOHOH TKaHU?
JlaGoparTopHoe 3ansaTHe. CemuHap «bnoxumMusi TkaHeid mogocTu pra. buoxumMuyeckue MexXaHU3Mbl
Pa3BUTHS MATOJOTHI POTOBOM MOJOCTH U PellleHue 3a1a4

1. Xumuueckuit coctaB, MeTabOJIMYECKHE OCOOCHHOCTH U POJIb IYJIbITEI B 0OOMEHE MUHEPaTH30BaHHBIX
TKaHe# 3y0a.

2. CooTHOIICHUE BOJbI, OPraHUYC€CKUX U MUHCPAJIBbHBIX BEIICCTB B MUHCPAJIN30BaHHBIX TKAHAX 3y6a.
XapaKTepI/ICTI/IKa MHUHCPAJIBbHBIX U OPTraHNYCCKHUX KOMIIOHCHTOB 5Mallu.

3. ®U3UKO-XMMHUECKHI XapaKkTep HOHHOT0 0OMEHa B anaTuTax dMaju 3y0a, IPOHUIIAEMOCTh SMAJH, €€
CO3pEBaHUE.

4. Tlpomecc MUHEpaTU3alMKA MU U CTaANH €€ POpMUPOBAHMUS.

5. XUMHYECKHN COCTAB ICHTUHA U JEHTUHHOM KUAKOCTU. MUHepain3anuus miameBoro u
UHTEPTYOYIISIPHOTO JCHTHHA.

6. Iloxxu3HeHHBIN XapakTep 00pa3oBaHMs JeHTUHA; BTOPUYHBINA AeHTUH. OCOOEHHOCTH MeTaboIu3mMa
JCHTUHA.

7. XuMudeckuii coctaB 1eMeHTa. CXoACTBO U Pa3INUUs MEXY IEMEHTOM M KOCTHOH TKaHbi0. OOMeH
BEILECTB B LIEMEHTE.

8. JlemuHepamu3aiys SMajid KaK IyCKOBOM MeXaHH3M pa3BUTHs Kapueca. Hapymenus nonnoro ooMeHa B
SMaJM IpU Kapuece.

9. Xumudeckuii cocraB MEPHOAOHTA, 0COOEHHOCTH MEeTa0oIu3Ma

10. benku CltOHBI, UX MPOUCXOKICHUS, UBMEHEHUS MPU MMATOJIOTHH.

11. 3MeHeHre akTUBHOCTH ()epMEHTOB CIIOHBI U ICCHEBOW KHUIKOCTH MPHU PA3TUIHBIX 3a00JICBaHUSX.
12. Msrkuii 3yOHOM HANET, XUMUYECKHI COCTAB, POJIb.

13. 3yOHoif KaMEeHb, XHMHUYECKHI COCTaB, BIUSHUE HA TKAHU MapaI0HTA.

14. Ocobast posib PTOpUA-MOHA B TTOACP)KAHUH 30POBBS dIMAJIH.

15. CuanoaneHur, cuanos, CHAIONNUTHA3 — OMOXUMUYECKUE HAPYIIICHUS M MAPKEPHI.

16. TTapogoHTUT — OMOXMMHUYECKHUE HAPYIICHUS U MapKEPHI.

3amaun Ha MeTabonuueckue OCOOEHHOCTH IMyNbIBI, AMald 3y0a, JACHTHHA W JCHTUHHOW >KUIKOCTH,
LIEMEHTA, [IEPUOIOHTA.

3amauy Mo XUMHUYECKON MPUPOJIE U CTPYKTYPE COCTABIIAIONINX CIIOHBI U TKaHEH 3y0a.

3agauu Ha U3MEHEHHE aKTUBHOCTH (DEPMEHTOB CIIIOHBI M JIECHEBOW JKHJIKOCTH MPHU 3a00JIEBAHHUSIX POTOBOM
MOJIOCTH.

3agauu M0 OMOXMMHUYECKUM acIeKTaM BO3HHUKHOBEHHS Kapueca, MapoJAOHTHUTA, CHAIOAJEHUTA, CUAI030B,
CHAJIOJINTHA3A.

3agaun Ha B3aUMOCBS3b XMUMHYECKOW MPUPOILI U CTPYKTYPHI COCTABIISIIONIMX CIIIOHBI M TKaHEHW 3y0a B
HOpPME U TIPH TIATOJIOTHUSX.

JlaGoparopHoe 3ansiTue. KosIOKBHYM, pelieHHe 3aJa4 U TeCTHPOBaHHMe (KOHTPOJIbHBIN cpe3) Mo
TeMe «bHOXMMUSA CJIIOHBI M TKaHel MoJa0cTH pra. buoxumMmuyeckne MexaHu3Mbl Pa3BUTHS MATOJIOTHIA
TKaHe#l POTOBOIl MOJIOCTH»

1. Xumuueckuif coctaB, METa0OIMYECKUE OCOOEHHOCTH M POJb MyJbIbl B 0OMEHE MUHEpPaIM30BaHHBIX
TKaHel 3y0a.

2. COOTHOH_ICHI/IG BOAHBI, OpFaHI/I‘-IeCKI/IX )41 MI/IHepaJILHI:IX BCIICCTB B MI/IHepaHI/BOBaHHBIX TKaHAX 3y6a.
XapaKkTepuCTUKa MUHEPAJIBHBIX U OPIraHUYECKUX KOMIIOHEHTOB 3MAJIU.

3. OU3UKO-XMMHUYECKHI XapaKTep MOHHOTO OOMEHa B amaTuTax 3Mald 3y0a, MPOHUIIAEMOCTh MU, €€
CO3pEBaHUE.

4. ITporiecc MUHEpaIU3aLUU SMAIH U CTAJHH €€ (POPMUPOBAHHUSL.

5. XWUMHMYECKMH COCTaB JICHTUHA W JCHTUHHOM JKUAKOCTH. MwuHepanu3anus IUIAIeBOTO U
WHTEPTYOYJIAPHOTO ICHTHHA.



6. Tloxu3HEeHHBIN XapakTep OOpa30BaHMS IACHTHHA;, BTOPHYHBIN JeHTHH. OcoOeHHOCTH MeTabonm3ma
JICHTHUHA.

7. Xumuyeckuii coctaB meMeHTa. CXOICTBO M Paszivuusl MEXIY IIEMEHTOM M KOCTHOHM TkaHbio. OOMeH
BEILECTB B LIEMEHTE.

8. CmioHa kak Ouonoruyeckas XHIKOCTb, €€ (QyHKIuH. CyTo4yHbIi 00beM M (DU3UKO-XMMUYECKHE
napaMeTphl CITIOHBI.

9. JlecHeBast )KUKOCTh, XUMHUECKHI COCTaB, OMOIOTHYECKAs POIb.

10. MuHepanbHbIe KOMIIOHEHTBI CMEIIAaHHOW CIIOHBI, WX (PYHKIHMH, «CIIOHHOW mmyHT». ConepikaHue W
XapaKTEePUCTHKA OCHOBHBIX IPYII OPraHUYECKUX BEIIECTB CMEIIAHHOMN CIIIOHBI.

11. ®epMeHTHI CITIOHBI U IECHEBOM KUJIKOCTH: TTPOUCXOKICHHUE, CTPYKTYpa.

12. Bo3pacTHble 0COOEHHOCTH coCTaBa CIIOHBI. (DAaKTOpHI, BIMAIONIME HA XUMHUECKUH COCTAB CIIOHBI.
3HaYeHHE ONPEEIICHNSI KOMIIOHEHTOB CIIIOHBI JJIs1 AMATHOCTHUKH.

13. JleMuHepanu3anus SMalu Kak IyCKOBOW MEXaHU3M pa3BUTHs kapueca. Hapymienus nonHoro ooMeHa B
SMaJM IpU Kapuece.

14. XumMuueckuii cocTaB NepruoJ0HTa, 0COOCHHOCTH MeTaboIu3Ma

15. benku CltoHBI, UX MPOUCXOKICHUS, IBMEHEHUS MPU MMATOJIOTHH.

16. 3MeHeHe akTUBHOCTH (DEPMEHTOB CIIOHBI M JIECHEBOH JKUAKOCTH NIPU PA3TUUHBIX 3a00JI€BaHUAX.
17. Msirkuii 3yOHOM HaJleT, XUMUYECKHIA COCTaB, POJIb.

18. 3yOHOI1 KaMeHb, XUMHUYECKHUI COCTaB, BIMSHIE HA TKAHU IMAPOJOHTA.

19. Ocobas ponb GTOPUA-HOHA B MOAECPKAHUH 3J0OPOBbS SMAIH.

20. CuanoageHuT, CHajo3, CHaIONUTHA3 — OMOXUMUYECKHE HApyIIECHUS U MapKEPHI.

21. [TapomOHTUT — OMOXUMHUYECKUE HAPYIIICHUS U MaPKEPHI.

22. CitoHa KaK 00beKT OMOXMMHUYECKOTO KOHTPOJIS IPUCYTCTBUS JIONIMHTA B OPTaHU3ME YEJIOBEKa.

23. HccnemoBaHue COCTOSHHUS HMMYHHOM CHCTEMBI dYeJIOBEKa B Tpolecce (U3MYECKUX HArpy30K ¢
HCIIOJIb30BaHUEM CITIOHBI B KQUYECTBE TECT-00BEKTA.

24. 3meHeHue cocTaBa CIIIOHBI P MPUMEHEHUH JOTIMHTA (IPUMEPHI).
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocTaBbTe M M3YUNUTE KOHCIEKT JIEKIUHU IO TEME.

2. Usyuute u 3akoHcreKkTupyire Temy «lloku3HeHHBIH Xapakrep oOpa3oBaHUS JACHTHUHA; BTOPUYHBIN
neHTuH. OcoOeHHOCTH MeTaboIu3Ma JCHTUHAY.

3. 300pa3ure cxemy 3TanoB (POPMUPOBAHUS CIIOHBI.
4. CocTaBbTe KOHCIIEKT «3alIUTHBIE CUCTEMBI ITOJIOCTH PTa».

5. M3yunte u 3aKOHCIEKTHPYUTE TeMy «Poib MMMYHOIIIOOYIHHOB M ApyTruX (paKTOpOB MMMYHHOM CHCTEMBI
B ()OPMHPOBAHUY PE3UCTEHTHOCTU M KAPHECOBOCTIPUMMYUBOCTI.

6. M3yunTte M 3aKOHCIEKTUpPYHTE TeMy «BiusHHMe YacTMYHOTO OTCYTCTBUS 3yOOB Ha OENKOBBII OOMEH
KOCTHOM TKaHU YEIIIOCTE.

7. TlonroroBsrech K jaboparopHoil pabore «Heopranmdeckre KOMIIOHEHTBHI CIIOHBI UM 3yOHOM TKaHW»:
03HAKOMBTECh C TEOPETHUECKUM MaTepHajioM M0 TeMe JaboparopHoil paboTel, oopmuTe Ja00pATOPHBIN
’KYpHaJ, OTBETHTE Ha KOHTPOJIbHBIE BOTIPOCHI.

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

2 cemecTp
*  TEKyIUHd KOHTPOJIbL — 60 OamioB
*  KOHTPOJIBHBIEC Cpe3bl — 4 cpe3a mo 10 6amIoB KaKabIid
* MpeMHalIbHBIC OauThl — 5 0asIoB

Pacrnipenenenre 6aJiioB 10 3aaHKSIM:
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TC
MbI

HasBanue TeMbl
/ BuJ yueOHOI
paboThI

Dopmbl
TEKYILETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
0aJUIOB

MCTO,Z[I/IKa IMMPOBCACHUS 3aHATHA U OLICHKHU

Bbuoxumuns
0OEIKOB U
(hepMeHTOB

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

Tect cocrout u3 20 BONpocoB, Ha OTBETHI HA KOTOPHIE OTBOAUTCA 25
MUHYT:

10 6anmoB — cTyaeHT npaBuibHO oTBeuaeT Ha 90-100% BompocoB B
TecTe;

9 Gamnos
TecTe;

8 OamtoB
TecTe;

7 Gamnos
TecTe;

6 Oamos
TecTe;

5 Oamos
TecTe;

4 Gamna — cTygeHT npaBuibHO oTBedaeT Ha 30-39%
TecTe;

3 0amnoB — CTYOEHT MpaBWIBHO OTBeyaeT Ha 25-29%
TecTe;

2 Oamia — CTYOSHT IpaBWiIbHO oTBedaeT Ha 20-24%
TecTe;

1 6ann — cTygeHt npaBuiibHO oTBeuyaeT Ha 10-19% BompocoB B TecTe;
0 6amnoB — cTyAeHT MpaBWIbHO oTBeuaeT Ha < 10% BOMpOCOB B TecTe

CTYACHT MpaBWiIbHO oTBeuyaeT Ha 80-89% BompocoB B

CTYACHT MpaBWIbHO oTBeuyaeT Ha 70-79% BompocoB B

Ha 60-69%

CTYACHT NpPaBUIILHO OTBCUACT BOIIPOCOB B

Ha 50-59%

CTYACHT HNpPaBUIILHO OTBCUACT BOIIPOCOB B

Ha 40-49%

CTYJCHT MPaBUJIBHO OTBEYACT BOTPOCOB B
BOTPOCOB B
BOTPOCOB B

BOMPOCOB B

Pemenne
CUTYaLlO
HHBIX
3a1a4

3a pelieHne CUTyalMOHHbBIX 3a/1ad HAuYUCIIsIeTcs 6 0aoB.

Ha pemienue 2 cuTyalinoHHBIX 3a7a4 OTBOAUTCS 25 MUHYT.
CuryalimoHHble 3a7ayd IS PEIICHUS BBIJAIOTCA 3apaHee IS
peuieHust cryaeHToM naoma. Ha 3aHaTtuuM npemopaBaTens 3adacT
CTYACHTY 2 3a/la4¥ U3 BBIIAHHOTO 3apaHee MepeyHs.

Pemmenune 3agaum CBOAUTCSA K:

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

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

Bannel 3a kaxayro U3 2 3amad:

3 Gayia — CTYJCHT pelni 3a/1aqy 0e3 OIMOO0K U HEIOUETOB;

2 Oaina - B peHICHHH 3aJa4d NPUCYTCTBYET OMIMOKA, OIHAKO XOJ
pelIeHus 3a/]a4ul BEpPEH;

1 Gamn — CTyAGHT MPUCTYNWI K PEIICHUIO 3a/ladd, OJTHAKO 3ajada
pelieHa He 10 KOHLA, IPUCYTCTBYET YacTh €€ PEUICHUS;

0 6ayIoB — pelieHne 3aa4u OTCYTCTBYET / OTKa3 OT PEIICHUS 3a]1auu.

Koanoxsu
yM

3a KOUIOKBUYM Hauucisiercs 3 Oamna. KoutokBuyM mpoBOAMTCS B
BHJE THCBMEHHOIO OTBETa Ha NPEABAPUTENBHO OIpPENEIECHHBIN
BOIPOC M3 MEPEYHsI BOMPOCOB, BBIJAHHBIX 3apaHee AJIA MOATOTOBKU
CTYJIEHTa K KOJIJIOKBUYMY.

KonnoxBuym Bkitouaer 1 TeopeTHUecKHuil BONpOC, Ha TOATOTOBKY K
KOTOPOMY OTBOJUTCS 15 MUHYT.

3 Oamma — CTyIEHT Ha BONPOC JAajl pPa3BEPHYTHI MONHBIA H
MIPaBUJIBHBIA OTBET;

2 GaJia — CTYJCHT IPU OTBETE Ha BOIIPOC JAOIYCTHI HEAOUET;

1 Gannm — cTymeHT fAajd HE TOJHBIA OTBET Ha BOMPOC, B OTBETE
JOTYCTHIT OLIHOKY;

0 6anmnoB — CTyIEHT Jall HeTIPaBUIILHBIN OTBET / OTKA3 OT OTBETA.
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3amuTa
naboparop
HOI
pabots

Brmmonusiercs 3 nmabopaTopHbBIX paboThI, HA 3alIUTY KaXKIOW U3
KOTOPBIX OTBOAMTCSA 2 Oasa.

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

Banel 3a 3aIMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
NpaBWI TEXHUKH OE30IacHOCTH W MpaBWiIbHOE OQOpMIICHHE
nabopaTopHOH paboTHI B TaOOPAaTOPHOM KypHase (€CU CTYACHT MpH
BBITIOJTHEHUU JTaO0paTopHOW paboThl He coOoNaN MpaBuila TEXHUKU
Oe3omacHOCTH PabOTHl B J1abopaTropuu, TO Oajyl HE HAYMCIISETCS;
€CJIU CTYACHT NpH OQOpPMIICHUH NabopaTOpHON pabOTHI OMYCTHI
OIMOKY, TO 0aJT HEe HAYUCIISACTCS ),

1 Gamn - 32 OTBET Ha KOHTPOJBHBIA BONPOC K JaboparopHOH padoTte
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyuHs
BOIPOCOB K JIa0OpaTOpHO padoTe; eclii CTYACHT HEeMpPaBUIBHO
OTBETHJI Ha KOHTPOJBHBI BOMpoc / OTKa3zajcsg OTBeYarb Ha
KOHTPOJILHBIN BONPOC, TO 0aJl1 He HAYUCIISIETCS)

Bruoxumus
BUTaMHUHOB.
CBolicTBa 1

(hyHKIIH
OMOIOTHYECKUX

MeMOpaH.
MexaHu3MBI

nepeaayu

TOPMOHAJIEHOTO
CHTHajia

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

Tect cocrout u3 20 BOmpocoB, Ha OTBETHI HA KOTOPHIE OTBOAUTCA 25
MUHYT:

10 6annoB — cTyaeHT npaBuibHO oTBeuaeT Ha 90-100% BompocoB B
TECTe;

9 OamnoB — CTyOeHT mpaBWwiIbHO oTBeyaeT Ha 80-89% BompocoB B
TECTE;

8 0ayUIoB — CTy#eHT mpaBwiIbHO oTBedyaeT Ha 70-79% BompocoB B
TECTe;

7 0amiuoB — CTYOGHT MpaBWIBHO OTBeyaeT Ha 60-69% BompocoB B
TECTE;

6 OamoB — CTyOEHT MpaBWIbHO oTBeyaeT Ha 50-59% BompocoB B
TECTe;

5 0amjoB — CTyOEHT MpaBWiIbHO oTBeyaeT Ha 40-49% BompocoB B
TECTE;

4 Gamna — cTymeHT npaBuibHO oTBedaeT Ha 30-39% BompocoB B
TECTE;

3 0amoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 25-29% BompocoB B
TECTe;

2 Oamna — CTyOEHT OpaBWiIbHO oTBedaeT Ha 20-24% BOmpocoB B
TECTE;

1 6ann — cTygeHt npaBuiibHO oTBeyaeT Ha 10-19% BompocoB B TecTe;
0 6amnoB — cTyneHT MpaBWIbHO oTBeuaeT Ha < 10% BOMpPOCOB B TecTe

Pemenne
CUTYallo
HHBIX
3a1a4

3a pelieHne CUTyalMOHHbBIX 3a/1ad HAuYUCIIsIeTCs 6 OaoB.

Ha pemienue 2 cuTyalinoHHBIX 3a7a4 OTBOAUTCS 25 MUHYT.
CuryalimoHHble 3a7ayd IS PEIICHUS BBIJAIOTCA 3apaHee IS
peuieHust cryaeHToM naoma. Ha 3aHatum npemopaBaTens 3adacT
CTYICHTY 2 3a/la4¥ U3 BBIIAHHOTO 3apaHee MepeyHsl.

Pemmenune 3agaum CBOAUTCSA K:

- MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPBIX MOXKET
OBITB 3aJaHO HECKOJIBLKO IS CAMOCTOSITEILHOIO OCMBICIEHHUS,

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

Bannel 3a kaxayro U3 2 3amad:

3 Gayia — CTYJCHT pelni 3a/1aqy 0e3 OIMOO0K U HEIOUETOB;

2 Oamna - B peNICHWH 33Ja4d NPUCYTCTBYET OMIMOKA, OIHAKO XOJ
pelIeHus 3a/]aul BEPEH;

1 Gamn — CTyAGHT MPUCTYNWI K PEIICHUIO 3a/ladd, OHAKO 3ajada
pelieHa He 10 KOHLA, IPUCYTCTBYET YacTh €€ PEUICHUS;

0 6ayIoB — pelieHne 3aa4u OTCYTCTBYET / OTKa3 OT PEIICHUS 3a]1auu.
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Koanoxsu
yM

3a KOJUIOKBUYM Haumcisiercs 3 Oamna. KomutoxBuyMm mpoBoaMTCS B
BHJE TNHCBMEHHOTO OTBETa HA NPEABAPUTENBHO OIpPENEIECHHBIN
BOIPOC M3 MEPEYHsI BOMPOCOB, BBIJAHHBIX 3apaHee AJIA MOATOTOBKU
CTy[I€HTa K KOJIJIOKBUYMY.

Komnnoxsuym Bkitowaer 1 TeopeTHUecKHil BONPOC, HA TOATOTOBKY K
KOTOPOMY OTBOJUTCS 15 MUHYT.

3 Oamma — CTyIEHT Ha BONPOC JAajl pPa3BEpPHYTHI MONHBIA H
MIPaBUJIBHBIA OTBET;

2 GaJia — CTYJCHT IPU OTBETE Ha BOIIPOC JOIMYCTHI HEAOUET;

1 Ganmnm — cTymeHT fAajd He TOJHBIA OTBET Ha BOMPOC, B OTBETE
JOTYCTHIT OLIHOKY;

0 6annoB — CTyAEHT Jall HeTIPaBUIILHBIN OTBET / OTKA3 OT OTBETA.

3amuTa
naboparop
HOI
pabots

Brimonusiercs 2 nmabopaTopHBIX paboThl, Ha 3alIUTY KaKIOW U3
KOTOPBIX OTBOAMTCSA 2 Oasa.

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

Baner 3a 3aMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUueM
NpaBWI TEXHUKH O€30IacHOCTH W MpaBWIbHOE OQOpMIICHHE
nabopaTopHOH paboOTHI B TaOOPAaTOPHOM KypHaie (€Cu CTYACHT MpH
BBITIOJTHEHUU JTaO0paTopHOW paboThl He cOoOONaN MpaBuila TEXHUKU
Oe3omacHOCTH PabOTHl B JabopaTropuu, TO 0Oajyl HE HAYMCIISIETCS;
€CJIU CTYAEHT NpH OQOpPMIICHUH NabopaTopHON pabOTHI IOMYCTHI
OIMOKY, TO 0aJT HEe HAYUCIISACTCS ),

1 Gamn - 32 OTBET Ha KOHTPOJBHBINA BONPOC K JaboparopHOH padoTte
(mpemonaBarenb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyHs
BOIPOCOB K JIa0OpaTOpHO padoTe; eclid CTYACHT HEeMpPaBUIBHO
OTBETHJI Ha KOHTPOJBHBI BOMpoc / OTKa3zajci OTBeYarb Ha
KOHTPOJILHBIN BOIPOC, TO 0aJl1 He HAYUCIISIETCS)

Bbuonoruueckoe
OKHCJIEHHE.
OOmuit myTh
KaTa0oJIM3Ma.
OOmeH
YTIICBOIIOB

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

Tect cocrout u3 20 BONpocoB, Ha OTBETHI HA KOTOPHIE OTBOAUTCA 25
MUHYT:

10 6annoB — cTyaeHT npaBuibHO oTBeuaeT Ha 90-100% BompocoB B
TECTE;

9 Gamnos
TECTe;

8 OamtoB
TECTE;

7 Gamnos
TECTE;

6 Oamos
TECTe;

5 Oamnos
TECTe;

4 Gamna — cTyaeHT npaBuibHO oTBedaeT Ha 30-39% BompocoB B
TECTe;

3 0amoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 25-29% BompocoB B
TECTe;

2 Oamia — CTYOEHT IpaBWiIbHO oTBedaeT Ha 20-24% BOmpoOcoB B
TECTE;

1 6ann — cTygeHt npaBuiibHO oTBeuyaeT Ha 10-19% BompocoB B TecTe;
0 6amnoB — cTyneHT MpaBWIbHO oTBeuaeT Ha < 10% BOMpOCOB B TecTe

CTYACHT MIpaBWiIbHO oTBeuyaeT Ha 80-89% BompocoB B

CTYACHT MpaBWIbHO oTBeuyaeT Ha 70-79% BompocoB B

CTYACHT MpaBWIBLHO oTBeyaeT Ha 60-69% BompocoB B

CTYACHT MpaBWIBLHO oTBeyaeT Ha 50-59% BompocoB B

CTYACHT IpaBWiIbHO oTBeuaeT Ha 40-49% BompocoB B
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Pemenne
CUTYallo
HHBIX
3a1a4

3a pelieHre CUTyalMOHHbBIX 3a/1ad HAuYUCIIsIeTcs 6 0aoB.

Ha pemienne 2 cuTyallnoHHBIX 3a]a4 OTBOAUTCS 25 MUHYT.
CuryalimoHHble 3a7ayd IS PEIICHUS BBIJAIOTCA 3apaHee IS
peuieHust cryaeHToM naoma. Ha 3aHaTumM npemopaBarens 3adacT
CTYICHTY 2 3a/la4¥ U3 BBIIAHHOTO 3apaHee MepeyHs.

Pemmenune 3agaum CBOAUTCSA K:

- MOAPOOHOMY OTBETYy Ha MPOOJEMHBIC BOMPOCHI, KOTOPBIX MOXKET
OBITB 3aJaHO HECKOJIBKO IS CAMOCTOSITEILHOIO OCMBICIEHHUS,

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

Bannel 3a kaxayro U3 2 3amad:

3 Gayia — CTYJCHT peIni 3a/1ady 0e3 OIMO0K U HEIOUETOB;

2 Oaina - B peNICHHH 33Ja4d MPUCYTCTBYET OMIMOKA, OIHAKO XOJ
pelIeHus 3a/]aul BEpPEH;

1 Gamn — CTyAGHT MPUCTYNWI K PEIICHUIO 3a/ladd, OHAKO 3ajada
pelieHa He 10 KOHLA, IPUCYTCTBYET YacTh €€ PEUICHUS;

0 GayIoB — penieHne 3aa4u OTCYTCTBYET / OTKa3 OT PEIICHUS 3a[auu

Koanoxsu
yM

3a KOJUIOKBUYM Haumcisiercs 3 Oamna. KoyutoxkBuym mpoBOAMTCS B
BHJE THCBMEHHOIO OTBETa Ha NPEABAPUTENBHO OIPEIEIECHHBIN
BOIPOC M3 MEPEYHs] BOMPOCOB, BBIJAHHBIX 3apaHee AJA MOATOTOBKU
CTyJI€HTa K KOJIJIOKBUYMY.

Konnoxsuym Bkitowaer 1 TeopeTHUecKuil BONpOC, Ha TOATOTOBKY K
KOTOPOMY OTBOJUTCS 15 MUHYT.

3 Oamma — CTyIEeHT Ha BONPOC JAajl pPa3BEpPHYTHI MONHBIA H
MIPaBUJIBHBIA OTBET;

2 Gayia — CTYJCHT IPU OTBETE Ha BOMIPOC JOIMYCTHI HEAOUET;

1 Gannm — cTymeHT fAajd He TOJHBIA OTBET Ha BOMPOC, B OTBETE
JOTYCTHIT OLIHOKY;

0 6annoB — CTyEHT Jall HeTIPaBUIILHBIN OTBET / OTKA3 OT OTBETA.

3amuTa
naboparop
HOI
pabots

Brmmonusiercs 3 nmabopaTopHbBIX paboThl, HA 3aIIUTY KaXKIOW U3
KOTOPBIX OTBOAMTCSA 2 Oasa.

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

Banel 3a 3aMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PabOTHI ¢ coOmoaeHUEM
NpaBWI TEXHUKH O€30IacHOCTH W MpaBWIbHOE OQOpMIICHHE
nabopaTopHOH paboOTHI B TaOOPAaTOPHOM KypHase (€Cu CTYACHT MpH
BBITIOJTHEHUU JTaO0opaTopHOW paboThl He coOIOnaN MpaBuila TEXHUKU
Oe3omacHOCTH PabOTHl B JabopaTropuu, TO Oajyl HE HAYMCIISETCS;
€CJIU CTYAEHT MpH OQOpPMIICHUH NabopaTopHON pabOTHI OMYCTHI
OIMOKY, TO 0aJUT HEe HAYUCIISAETCS ),

1 Gamn - 32 OTBET Ha KOHTPOJBHBIA BONPOC K JaboparopHOH padoTte
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpEeuHs
BOIIPOCOB K JIa0OpaTOpHO padoTe; eclii CTYACHT HEeMpPaBUIBHO
OTBETHJI Ha KOHTPOJIBHBIH BOMPOC / OTKA3aJICsl OTBEYATh HA KOHT
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OOMeH JTUNUI0B
U OEJIKOB

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

Tect cocrout u3 20 BONpocoB, Ha OTBETHI HA KOTOPHIE OTBOAUTCA 25
MUHYT:

10 6annoB — cTyaeHT npaBuibHO oTBeuaeT Ha 90-100% BompocoB B
TECTe;

9 Gamnos
TECTe;

8 OamtoB
TECTE;

7 Gamnos
TECTe;

6 Oamos
TECTe;

5 Oamnos
TECTE;

4 Gamna — cTyaeHT npaBuibHO oTBedaeT Ha 30-39% BompocoB B
TECTe;

3 0amoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 25-29% BompocoB B
TECTE;

2 Oamia — CTYOEHT IpaBWiIbHO oTBedaeT Ha 20-24% BOmpoOcoB B
TECTE;

1 6ann — cTygeHt npaBuiibHO oTBeuyaeT Ha 10-19% BompocoB B TecTe;
0 6amnoB — cTy#eHT MpaBWIbHO oTBeuaeT Ha < 10% BOMPOCOB B TecTe

CTYACHT MpaBWiIbHO oTBeuyaeT Ha 80-89% BompocoB B

CTYACHT MpaBWIbHO oTBeuyaeT Ha 70-79% BompocoB B

CTYACHT MpaBWIBLHO oTBeyaeT Ha 60-69% BompocoB B

CTYACHT MpaBWIBHO oTBeyaeT Ha 50-59% BompocoB B

CTYACHT mIpaBWiIbHO oTBeuaeT Ha 40-49% BompocoB B

Pemenne
CUTYallo
HHBIX
3a1a4

3a pelieHne CUTyalMOHHbBIX 3a/1ad HAYUCIIIeTCs 8 OaioB.

Ha pemienue 2 cuTyalinoHHBIX 3a7a4 OTBOAUTCS 25 MUHYT.
CuryalimoHHble 3a7ayd IS PEIICHUS BBIOAIOTCA 3apaHee IS
peuieHust ctyaeHToM naoma. Ha 3aHaTuM npemopaBaTens 3adacT
CTYACHTY 2 3a/lau¥ U3 BBIIAHHOTO 3apaHee MepeyHs.

Pemenne 3amaun cBOAUTCS K:

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

- K U3JI0KEHUIO MaTepHaia 1o OnpeaeseHHON TeMaTuKe.

Bannel 3a kaxayro U3 2 3a1ad:

4 Gama - CTYIEHT pelimi 3a7a49y 0e3 oImmuOOoK U HEeJJOUETOR;

3 Oayia — B peUICHUH 33J1aud IPUCYTCTBYET | HEOUET;

2 Oamna - B peNICHWH 33Ja4d NPUCYTCTBYET OMIMOKA, OIHAKO XOJ
pelIeHus 3a]]aud BEpPEH;

1 Gamn — CTyAGHT MPUCTYNWI K PEIICHUIO 3a/ladd, OHAKO 3ajada
pelieHa He 10 KOHLA, IPUCYTCTBYET YacTh €€ PEUICHUS;

0 GayIoB — pelieHne 3aa4u OTCYTCTBYET / OTKa3 OT PEIICHUS 3a]1auu.

Koanoxsu
yM

3a KOJUIOKBUYM Haumcisiercs 3 Oamna. KoutokBuyM mpoBOAMTCS B
BHUJE TNHCBMEHHOIO OTBETA HA NPEABAPUTENBHO OIPEIEIECHHBIN
BOIPOC M3 MEPEYHsI BOMPOCOB, BBIJAHHBIX 3apaHee AJIA MOATOTOBKU
CTY[I€HTa K KOJIJIOKBUYMY.

KomnnoxBuym Bkitogaer 1 TeopeTHUecKHuil BONpOC, Ha TOATOTOBKY K
KOTOPOMY OTBOJUTCS 15 MUHYT.

3 Oamma — CTyIEHT Ha BONPOC JAajl pPa3BEepPHYTHI MONHBIA H
MIpaBUJIBHBIA OTBET;

2 GaJia — CTYJCHT IPU OTBETE Ha BOMIPOC JOIMYCTHI HEAOUET;

1 Gannm — cTymeHT fAajd HE TOJHBIA OTBET Ha BOMPOC, B OTBETE
JOTYCTHIT OLIHOKY;

0 6anmnoB — CTyIEHT JaJl HEeTIPaBUIILHBIN OTBET / OTKA3 OT OTBETA.
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3amuTa 6 Brmmonusiercs 3 nmabopaTopHbBIX paboThI, HA 3alIUTY KaXKIOW U3
naboparop KOTOPBIX OTBOAMTCSA 2 Oasa.
HOU 3ammre nabopaTopHOW pabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
pabots 00s13aTeNbHBIM COOIONCHUEM MPAaBHJI TEXHUKU 0€30acHOCTH.
Banel 3a 3aIMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
NpaBWI TEXHUKH OE30IacHOCTH W MpaBWiIbHOE OQOpMIICHHE
nabopaTopHOH paboTHI B TaOOPAaTOPHOM KypHase (€CU CTYACHT MpH
BBITIOJTHEHUU JTaO0paTopHOW paboThl He coOoNaN MpaBuila TEXHUKU
Oe3omacHOCTH PabOTHl B J1abopaTropuu, TO Oajyl HE HAYMCIISETCS;
€CJIU CTYACHT NpH OQOpPMIICHUH NabopaTOpHON pabOTHI OMYCTHI
omuOKy, To Oa1 He HAYHUCIIIeTCs);
1 Gamn - 32 OTBET Ha KOHTPOJBHBIA BONPOC K JaboparopHOH padoTte
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyuHs
BOIPOCOB K JIa0OpaTOpHO padoTe; eclii CTYACHT HEeMpPaBUIBHO
OTBETHJI Ha KOHTPOJBHBI BOMpoc / OTKa3zajcsg OTBeYarb Ha
KOHTPOJILHBIN BONPOC, TO 0aJl1 He HAYUCIISIETCS)
5. [IpemuansHbie OaIbl 5 [IpeMuanpHble 0ajuIbl HAYUCISIOTCS 332 aKTHBHOE Y4YacTHE Ha BCEX
CeMHHapax, 3alNIaHUPOBAaHHBIX Ha 2 CEMECTP
6. Hroro 3a cemectp 100
3 cemecTp
*  TeKylwMi KoHTpoisb — 30 OanoB
*  KOHTpPOJIbHBIE Cpe3bl — 4 cpe3a mo 10 6amioB KakapIid
* TIpeMuasbHbIe 6aJUIBI — 5 OaIoB
* OTBeT Ha ’k3aMeHe: He Oonee 30 6amuioB
Pacnipenenenne 6aJiioB 1Mo 3aaHMSIM:
Ne |HaszBanue tembl | Dopmbl Max. MeTonrka NpoBeAECHNS 3aHATUS U OLIEHKU
Te | /BHJ y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. Obwmen TecTupon 10 3a TectupoBanue Hauncisiercs: 10 6annos.
HYKJICUHOBBIX | aHUe(KOH Tect cocrout u3 20 BONpocoB, Ha OTBETHI HA KOTOPHIE OTBOAUTCA 25
KHCJIOT. TPOJIbHBI MUHYT:
Martpuynsie i cpe3) 10 6annoB — cTyaeHT npaBuibHO oTBeuaeT Ha 90-100% BompocoB B
OMOCHHTE3BI TecTe;

9 OamioB — cTymeHT mpaBwiIbHO oTBedaeT Ha 80-89% BOIpocoB B
TecTe;
8 0amIoB — CTyIeHT mpaBWIbHO OTBedaeT Ha 70-79% BOIpPOCOB B
TecTe;
7 GamioB — CTYIEHT MpaBWILHO oTBedaeT Ha 60-69% BOMPOCOB B
TecTe;
6 0a/uIoB — CTYIEHT MpaBWILHO oTBedaeT Ha 50-59% BompocoB B
TecTe;
5 0amnoB — CTyOEHT IpaBWiIbHO oTBeyaeT Ha 40-49% BompocoB B
TecTe;

4 Gamna — cTygeHT npaBuibHO oTBedaeT Ha 30-39%
TECTe;
3 0amnoB — CTYOEHT MpaBWIBHO OTBeyaeT Ha 25-29%
TECTE;
2 Oaiia — CTYOSHT IpaBWibHO oTBedaeT Ha 20-24%
TECTe;
1 6ann — cTygeHt npaBuiibHO oTBeuyaeT Ha 10-19% BompocoB B TecTe;
0 6amnoB — cTyneHT MpaBWIbHO oTBeuaeT Ha < 10% BOMpOCOB B TecTe

BOTPOCOB B

BOTPOCOB B

BOTPOCOB B
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Pemenne
CUTYallo
HHBIX
3a1a4

3a pelieHre CUTyalMOHHON 3a7]a4i HaunucseTcst 2 Oana.

Ha pemenuie cutyaitnoHHoM 3aa4u OTBOIUTCS 15 MUHYT.
CuTyalluoHHBIC 3aJa4dl I PEIICHUS BBIAAIOTCS 3apaHee JyIs
pelieHus CTylaeHToM noma. Ha 3aHsSTHM mnpenojaBarenb 3ajact
CTyleHTy | 3aauy U3 BBIAaHHOTO 3apaHee MepeyHsl.

Pemrenue 3amaun cBOAUTCS K:

- MOAPOOHOMY OTBETYy Ha MPOOJEMHBIC BOMPOCHI, KOTOPBIX MOXKET
OBITh 33JJAHO HECKOJBKO JJISI CAMOCTOSTEILHOIO OCMBICIICHHS,

- K M3JIOKEHUIO MaTepralia 1o ONpeIeICHHON TeMaTHKe.

Bamnel 3a cuTyanMoHHYI 3ajady HAYHCISIOTCS  CICAYHOIIAM
obpazom:

2 Gayta — CTYOEHT pelini 3a1ady 0e3 omr0oK U HeJOUETOB;

1 Gamna - B pelIeHWM 3aJa4d TPUCYTCTBYET OIIMOKA, OMHAKO XOJ
pEIICHUS 3a7]a9 BEPEH;

0 OamIoB — pelieHne 3a/1a4n OTCYTCTBYET / OTKa3 OT PEUICHHUs 3a1a49n
/ 3aj1ada perieHa HelpaBIbHO

Koanoxsu
yM

3a KOJUIOKBUYM Haumcisiercs 3 Oamna. KoyutoxkBuym mpoBOAMTCS B
BHJE THCBMEHHOIO OTBETa Ha NPEABAPUTENBHO OIPEIEIECHHBIN
BOIPOC M3 MEPEYHs] BOMPOCOB, BBIJAHHBIX 3apaHee AJA MOATOTOBKU
CTyJI€HTa K KOJIJIOKBUYMY.

Konnoxsuym Bkitowaer 1 TeopeTHUecKuil BONpOC, Ha TOATOTOBKY K
KOTOPOMY OTBOJUTCS 15 MUHYT.

3 Oamma — CTyIEeHT Ha BONPOC JAajl pPa3BEpPHYTHI MONHBIA H
MIPaBUJIBHBIA OTBET;

2 Gayia — CTYJCHT IPU OTBETE Ha BOMIPOC JOIMYCTHI HEAOUET;

1 Gannm — cTymeHT fAajd He TOJHBIA OTBET Ha BOMPOC, B OTBETE
JOTYCTHIT OLIHOKY;

0 6annoB — CTyEHT Jall HeTIPaBUIILHBIN OTBET / OTKA3 OT OTBETA.

Perynsauus
MeTaboamu3Ma

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

Tect cocrout u3 20 BONpocoB, Ha OTBETHI HA KOTOPHIE OTBOAUTCA 25
MUHYT:

10 6annmoB — cTyaeHT npaBuibHO oTBeuaeT Ha 90-100% BompocoB B
TecTe;

9 OamioB — cTymeHT mpaBwibHO oTBedaeT Ha 80-89% BOIpocoB B
TecTe;
8 0amIoB — CTyIEeHT IpaBWIbHO OTBedaeT Ha 70-79% BOIPOCOB B
TecTe;
7 6amioB — CTYIEHT MpaBWILHO oTBe4aeT Ha 60-69% BOIPOCOB B
TecTe;
6 0a/uIoB — CTYIEHT MpaBWILHO oTBedaeT Ha 50-59% BompocoB B
TecTe;
5 0amoB — CTyOEHT IpaBWiIbHO oTBeyaeT Ha 40-49% BompocoB B
TecTe;

4 Gamna — cTyaeHT npaBuibHO oTBedaeT Ha 30-39% BompocoB B
TECTe;
3 0amuoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 25-29% BompocoB B
TECTe;
2 Oamia — CTYOEHT IpaBWiIbHO oTBedaeT Ha 20-24% BOmpoOcoB B
TECTE;
1 6ann — cTygeHt npaBuiibHO oTBeyaeT Ha 10-19% BompocoB B TecTe;
0 6amnoB — cTyneHT MpaBWIbHO oTBeuaeT Ha < 10% BOMpOCOB B TecTe
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Pemenne

CUTYallo
HHBIX
3a1a4

3a pelieHre CUTyalMOHHON 3a7]a4i HaunucseTcst 2 Oana.

Ha pemenuie cutyaitnoHHoM 3aa4u OTBOIUTCS 15 MUHYT.
CuTyalluoHHBIC 3aJa4dl I PEIICHUS BBIAAIOTCS 3apaHee JyIs
pelieHus CTylaeHToM noma. Ha 3aHsSTHM mnpenojaBarenb 3ajact
CTyleHTy | 3aauy U3 BBIAaHHOTO 3apaHee MepeyHsl.

Pemrenue 3amaun cBOAUTCS K:

- MOAPOOHOMY OTBETYy Ha MPOOJEMHBIC BOMPOCHI, KOTOPBIX MOXKET
OBITh 33JJAHO HECKOJBKO JJISI CAMOCTOSTEILHOIO OCMBICIICHHS,

- K M3JIOKEHUIO MaTepralia 1o ONpeIeICHHON TeMaTHKe.

Bamnel 3a cuTyanMoHHYI 3ajady HAYHCISIOTCS  CICAYHOIIAM
obpazom:

2 Gayta — CTYOEHT pelini 3a1ady 0e3 omr0oK U HeJOUETOB;

1 Gamna - B pelIeHWM 3aJa4d TPUCYTCTBYET OIIMOKA, OMHAKO XOJ
pEIICHUS 3a7]a9 BEPEH;

0 OamIoB — pelieHne 3a/1a4n OTCYTCTBYET / OTKa3 OT PEUICHHUs 3a1a49n
/ 3aj1ada perieHa HelpaBIbHO

Koanoxsu
yM

3a KOJUIOKBUYM Haumcisiercs 3 Oamna. KoyutoxkBuym mpoBOAMTCS B
BHJE THCBMEHHOIO OTBETa Ha NPEABAPUTENBHO OIPEIEIECHHBIN
BOIPOC M3 MEPEYHs] BOMPOCOB, BBIJAHHBIX 3apaHee AJA MOATOTOBKU
CTyJI€HTa K KOJIJIOKBUYMY.

Konnoxsuym Bkitowaer 1 TeopeTHUecKuil BONpOC, Ha TOATOTOBKY K
KOTOPOMY OTBOJUTCS 15 MUHYT.

3 Oamma — CTyIEeHT Ha BONPOC JAajl pPa3BEpPHYTHI MONHBIA H
MIPaBUJIBHBIA OTBET;

2 Gayia — CTYJCHT IPU OTBETE Ha BOMIPOC JOIMYCTHI HEAOUET;

1 Gannm — cTymeHT fAajd He TOJHBIA OTBET Ha BOMPOC, B OTBETE
JOTYCTHIT OLIHOKY;

0 6annoB — CTyEHT Jall HeTIPaBUIILHBIN OTBET / OTKA3 OT OTBETA.

3amuTa
naboparop
HOI
pabots

Brmmonusiercs 2 nmabopaTopHBIX paboThl, Ha 3alIUTY KaXKIOW U3
KOTOPBIX OTBOAMTCSA 2 Oasa.

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

Banel 3a 3aMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PabOTHI ¢ coOmoaeHUEM
NpaBWI TEXHUKH O€30IacHOCTH W MpaBWIbHOE OQOpMIICHHE
nabopaTopHOH paboOTHI B TaOOPAaTOPHOM KypHase (€Cu CTYACHT MpH
BBITIOJTHEHUU JTaO0opaTopHOW paboThl He coOIOnaN MpaBuila TEXHUKU
Oe3omacHOCTH PabOTHl B JabopaTropuu, TO Oajyl HE HAYMCIISETCS;
€CJIU CTYAEHT MpH OQOpPMIICHUH NabopaTopHON pabOTHI OMYCTHI
OIMOKY, TO 0aJUT HEe HAYUCIISAETCS ),

1 Gamn - 32 OTBET Ha KOHTPOJBHBIA BONPOC K JaboparopHOH padoTte
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpEeuHs
BOIIPOCOB K JIa0OpaTOpHO padoTe; eclii CTYACHT HEeMpPaBUIBHO
OTBETHJI Ha KOHTPOJBHBI BOMpoc / OTKa3zajcs OTBeYarb Ha
KOHTPOJILHBIN BOIPOC, TO 0aJ1 He HAYUCIISIETCS)
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Buoxumuns
OpraHoB U
TKaHEH

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

Tect cocrout u3 20 BONpocoB, Ha OTBETHI HA KOTOPHIE OTBOAUTCA 25
MUHYT:

10 6annoB — cTyaeHT npaBuibHO oTBeuaeT Ha 90-100% BompocoB B
TECTe;

9 Gamnos
TECTe;

8 OamtoB
TECTE;

7 Gamnos
TECTe;

6 Oamos
TECTe;

5 Oamnos
TECTE;

4 Gamna — cTyaeHT npaBuibHO oTBedaeT Ha 30-39% BompocoB B
TECTe;

3 0amoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 25-29% BompocoB B
TECTE;

2 Oamia — CTYOEHT IpaBWiIbHO oTBedaeT Ha 20-24% BOmpoOcoB B
TECTE;

1 6ann — cTygeHt npaBuiibHO oTBeuyaeT Ha 10-19% BompocoB B TecTe;
0 6amnoB — cTy#eHT MpaBWIbHO oTBeuaeT Ha < 10% BOMPOCOB B TecTe

CTYACHT MpaBWiIbHO oTBeuyaeT Ha 80-89% BompocoB B

CTYACHT MpaBWIbHO oTBeuyaeT Ha 70-79% BompocoB B

CTYACHT MpaBWIBLHO oTBeyaeT Ha 60-69% BompocoB B

CTYACHT MpaBWIBHO oTBeyaeT Ha 50-59% BompocoB B

CTYACHT mIpaBWiIbHO oTBeuaeT Ha 40-49% BompocoB B

Pemenne
CUTYallo
HHBIX
3a1a4

3a pelieHre CUTyalMoOHHON 3a7ja4i HaunuciseTcst 2 Oana.

Ha pemennie cutyaitnoHHo# 3a1a4ud OTBOIUTCS 15 MUHYT.
CuTyalluoHHBIC 3aJa4dl IS PEIICHUS BBIAAIOTCS 3apaHee JyIs
pelieHus CTyaeHToM noma. Ha 3aHsSTHM mnpenojaBarenb 3ajacT
CTyleHTy | 3ajauy U3 BBIAHHOTO 3apaHee MepeyHs.

Pemrenne 3amaun cBOAUTCS K:

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

- K M3JIOKEHUIO MaTeprala 1o ONpeIeICHHON TeMaTHKe.
Bamnel 3a curyanuoHHyr 3a7ady HAYHUCIAIOTCS
obpazom:

2 Gayua — CTYOEHT pelini 3a1ady 0e3 omrOoK U HeJOUETOB;

1 Gamna - B pelIeHWH 3aa4d TPUCYTCTBYET OIIMOKA, OMHAKO XOJ
pEIICHUS 3a7]a9 BEPEH;

0 OamIoB — pelieHne 3a/1a4u OTCYTCTBYET / OTKa3 OT PEUICHHUs 3a1a4un
/ 3aj1ada perieHa HelpaBIbHO

CIICYIOIIUM

Koanoxsu
yM

3a KOJUIOKBUYM Haumcisiercs 3 Oamna. KoyutoxkBuym mpoBOAMTCS B
BHJE TNHCBMEHHOIO OTBETa Ha NPEABAPUTENBHO OIPENEIECHHBIN
BOIPOC M3 MEPEYHsI BOMPOCOB, BBIJAHHBIX 3apaHee AJIA MOATOTOBKU
CTY[I€HTa K KOJIJIOKBUYMY.

KomnnoxBuym Bkitogaer 1 TeopeTHUecKHuil BONpOC, Ha TOATOTOBKY K
KOTOPOMY OTBOJUTCS 15 MUHYT.

3 Oamma — CTyIEeHT Ha BONPOC JAajl pPa3BEpPHYTHI MONHBIA H
MIpaBUJIBHBIA OTBET;

2 GaJia — CTYJCHT IPU OTBETE Ha BOMIPOC JOIMYCTHI HEAOUET;

1 Gannm — cTymeHT fAajd HE TOJHBIA OTBET Ha BOMPOC, B OTBETE
JOTYCTHIT OLIHOKY;

0 6anmnoB — CTyIEHT Jall HeTIPaBUIILHBIN OTBET / OTKA3 OT OTBETA.
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3amuTa
naboparop
HOI
pabots

Brmmonusiercs 2 nmabopaTopHbBIX paboThl, Ha 3alIUTY KaXKIOW U3
KOTOPBIX OTBOAMTCSA 2 Oasa.

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

Banel 3a 3aIMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
NpaBWI TEXHUKH OE30IacHOCTH W MpaBWiIbHOE OQOpMIICHHE
nabopaTopHOH paboTHI B TaOOPAaTOPHOM KypHase (€CU CTYACHT MpH
BBITIOJTHEHUU JTaO0paTopHOW paboThl He coOoNaN MpaBuila TEXHUKU
Oe3omacHOCTH PabOTHl B J1abopaTropuu, TO Oajyl HE HAYMCIISETCS;
€CJIU CTYACHT NpH OQOpPMIICHUH NabopaTOpHON pabOTHI OMYCTHI
OIMOKY, TO 0aJT HEe HAYUCIISACTCS ),

1 Gamn - 32 OTBET Ha KOHTPOJBHBIA BONPOC K JaboparopHOH padoTte
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyuHs
BOIPOCOB K JIa0OpaTOpHO padoTe; eclii CTYACHT HEeMpPaBUIBHO
OTBETHJI Ha KOHTPOJBHBI BOMpoc / OTKa3zajcsg OTBeYarb Ha
KOHTPOJILHBIN BONPOC, TO 0aJl1 He HAYUCIISIETCS)

Buoxumus
CJIIOHBI U

TKaHEH OJIOCTH

pra.

buoxummnueckue

MeEXaHU3MBI
pa3BUTHUS
IMaTOJIOTUI

TKaHell poToBOH

IIOJIOCTH

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

Tect cocrout u3 20 BOmpocoB, Ha OTBETHI HA KOTOPHIE OTBOAUTCA 25
MUHYT:

10 6annoB — cTyaeHT npaBuibHO oTBeuaeT Ha 90-100% BompocoB B
TecTe;

9 OamnoB — CTyOeHT mpaBWwiIbHO oTBeyaeT Ha 80-89% BompocoB B
TecTe;

8 OamnoB
TECTE;
7 0GaiioB

CTYACHT NpaBUIILHO

CTYACHT NpaBUIILHO

OTBCYACT

OTBCYACT

Ha 70-79%

Ha 60-69%

BOIIPOCOB

BOIIPOCOB

TECTE;
6 OamoB — CTyOEHT MpaBWIbHO oTBeyaeT Ha 50-59% BompocoB B
TECTe;
5 0amjoB — CTyOEHT MpaBWiIbHO oTBeyaeT Ha 40-49% BompocoB B
TECTE;
4 Gamna — cTymeHT npaBuibHO oTBedaeT Ha 30-39% BompocoB B
TECTE;
3 0amoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 25-29% BompocoB B
TECTe;
2 Oamna — CTyOEHT OpaBWiIbHO oTBedaeT Ha 20-24% BOmpocoB B
TECTE;
1 6ann — cTygeHt npaBuiibHO oTBeyaeT Ha 10-19% BompocoB B TecTe;
0 6amnoB — cTyneHT MpaBWIbHO oTBeuaeT Ha < 10% BOMpPOCOB B TecTe

Pemenne
CUTYallo
HHBIX
3a1a4

3a penieHre CUTyalMOHHON 3a7]a4i HaunucseTcst 2 Oana.

Ha pemennie cutyaitnoHHo# 3a1a4u OTBOIUTCS 15 MUHYT.
CutyalluoHHBIC 3aJa4dl IS PEIICHUS BBIAAIOTCS 3apaHee JyIs
pelieHus CTyAeHToM noma. Ha 3aHsaTHM mnpenojaBarenb 3ajact
CTyleHTy | 3aauy U3 BBIAaHHOTO 3apaHee IMepeyHs.

Peurenne 3amaun cBOAUTCS K:

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

- K M3JIOKEHUIO MaTeprala 1o ONpeIeICHHON TeMaTHKe.
Bamnel 3a curyanMoHHyH 3a7ady HAYHUCIAIOTCS
obpazom:

2 Gayuta — CTYACHT pelini 3a1ady 0e3 omr0oK U HeJOUETOB;

1 Gamna - B pelIeHWM 3aJa4d TPUCYTCTBYET OIIMOKA, OMHAKO XOJ
pEIICHUS 3a7]a9 BEPEH;

0 OamIoB — pelieHne 3a/1a4u OTCYTCTBYET / OTKa3 OT PEUICHHUsI 3a1a49n
/ 3aj1ada perieHa HerpaBIbHO

CIICYIOIIUM
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Koanoxsu
yM

3a KOJUIOKBUYM Haumcisiercs 3 Oamna. KomutoxBuyMm mpoBoaMTCS B
BHJE TNHCBMEHHOTO OTBETa HA NPEABAPUTENBHO OIpPENEIECHHBIN
BOIPOC M3 MEPEYHsI BOMPOCOB, BBIJAHHBIX 3apaHee AJIA MOATOTOBKU
CTy[I€HTa K KOJIJIOKBUYMY.

Komnnoxsuym Bkitowaer 1 TeopeTHUecKHil BONPOC, HA TOATOTOBKY K
KOTOPOMY OTBOJUTCS 15 MUHYT.

3 Oamma — CTyIEHT Ha BONPOC JAajl pPa3BEpPHYTHI MONHBIA H
MIPaBUJIBHBIA OTBET;

2 GaJia — CTYJCHT IPU OTBETE Ha BOIIPOC JOIMYCTHI HEAOUET;

1 Ganmnm — cTymeHT fAajd He TOJHBIA OTBET Ha BOMPOC, B OTBETE
JOTYCTHIT OLIHOKY;

0 6annoB — CTyAEHT Jall HeTIPaBUIILHBIN OTBET / OTKA3 OT OTBETA.

3amuTa
naboparop
HOI
pabots

Bremonusiercs 1 naboparopHast paboTa, Ha 3aIlUTy KOTOPOH
OTBOIMTCS 2 OaJuIa.

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

Baner 3a 3aMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUueM
NpaBWI TEXHUKH O€30IacHOCTH W MpaBWIbHOE OQOpMIICHHE
nabopaTopHOH paboOTHI B TaOOPAaTOPHOM KypHaie (€Cu CTYACHT MpH
BBITIOJTHEHUU JTaO0paTopHOW paboThl He cOoOONaN MpaBuila TEXHUKU
Oe3omacHOCTH PabOTHl B JabopaTropuu, TO 0Oajyl HE HAYMCIISIETCS;
€CJIU CTYAEHT NpH OQOpPMIICHUH NabopaTopHON pabOTHI IOMYCTHI
omuOKy, To Oa1 He HAYHUCIIIeTCs);

1 Gamn - 32 OTBET Ha KOHTPOJBHBINA BONPOC K JaboparopHOH padoTte
(mpemonaBarenb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyHs
BOIPOCOB K JIa0OpaTOpHO padoTe; eclid CTYACHT HEeMpPaBUIBHO
OTBETHJI Ha KOHTPOJBHBI BOMpoc / OTKa3zajci OTBeYarb Ha
KOHTPOJILHBIN BOIPOC, TO 0aJl1 He HAYUCIISIETCS)

5. [IpemuansHbie OaIITBI

HpeMI/IaHBHLIC 0aipl HAYMCIISIIOTCS 34 aKTHBHOE y4dacTue€ Ha BCCX
CCMHUHApax, 3allJIaHUPOBAHHBIX Ha 3 CCMECTpP

6. OTBeT Ha DK3aMEHE

30

0 OamuTOB — HEPABWIIBHBIE OTBETH Ha BCE BOMPOCHI OmieTa (OIeHKa
«HEYIOBJICTBOPHUTEILHOY) / OTKA3 OT OTBETA HA OWJICT;

1-14 GamroB — CTyOCHT IOMYCTHI B OTBETAaX HAa BOIPOCH OmieTra
rpyOble  OIMMOKH W  MHOXXECTBCHHBIE HETOYHOCTH  (OICHKA
«HEYJIOBJICTBOPUTEIIHLHOY);

15 ©amoB — CTyAGHT pacKpBLUI OCHOBHBIE BOIIPOCHI U 33/1aHUs Oniera
Ha OICHKY «YIOBIICTBOPUTEIHLHOY;

16-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
OwmreTa Ha OIICHKY «XOPOIIIOY;

25-30 6amIoB — CTYICHT PacKphUl OCHOBHBIC BOTIPOCHI M 3aJaHUS
Ousera Ha OIEHKY «OTIIMYHO

7. Hroro 3a cemecTp

100

HrtoroBass omeHka mo »9k3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN

yeThlpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOM OIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

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

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
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1.

3amura JabopaTopHoii padoThI

Tema 8. bruoxumus CiroHBI M TKaHEH MMOJIOCTH pTa. buoXxuMHUeckre MEXaHU3Mbl Pa3BUTHS 1ATOJIOTUI
TKAaHEH pOTOBOM IIOJIOCTU

. [laTonoruu TUMUIHOTO OOMEHA: OKUPEHHE, KHUPOBOE MEPEPOXKICHHE.

. HacneacTBeHHBIC MATOIOTHH JIUTTUIHOTO OOMEHa (AUCIUITONIPOTECUHEMHH, C(UHTOIHUITHI036I U T.1.)
. I/ICTO‘-IHI/IKI/I " 1IyTH HNCITIOJIB30BaAHUsI aMHUHOKUCIIOT B OpFaHI/I3MC.

. Azortucterii 6ananc. Pe3epBHbie Oenku. Pacnan TkaHeBBIX OCITKOB.

. 3HaYeHHE CEeKpEIUu MpoTeas B BUaE MpodepMeHTOB. MeXaHU3M UX aKTHUBAITHH.

KonsioxkBuym

Tema 8. bruoxumus CiroHBI M TKaHEH MOJIOCTH pTa. buoxuMHuueckre MEXaHU3Mbl pa3BUTHS 1aTOJIOTUI
TKAaHEW pOTOBOM IIOJIOCTU

. benku ciitoHBI, UX TPOUCXOXKICHUS, U3MEHEHUS TTPU MaTOJIOTHH.

. I3MeHeHune akTUBHOCTH (DEPMEHTOB CIIIOHBI U IECHEBOM JKUIKOCTH MPH PA3INUHbIX 3a00JI€BaHUSX.
. Msirkuii 3yOHO# HaneT, XUMUYECKHI COCTaB, POJIb.

. 3yOHO# KaMeHb, XUMHUYECKHI COCTaB, BIMSIHUE HA TKAHW MAPOJOHTA.

. Ocobas ponb Gropua-uoHa B OIACPKAHUU 3JOPOBBS IMAIIH.

Pemenue CUTYAIMOHHBIX 3a/1a4

Tema 8. buoxumus CiOHBI M TKAHEW MOJOCTH pTa. BUOXMMUYECKME MEXaHNU3MbI Pa3BUTHS MTaTOJIOTUH
TKaHEW POTOBOM MOJIOCTH

[Tocne maKYOAMK ¢ N-XJIOPOMEPKYPHOOEH30aTOM CBS3BIBaHHE (PepPMEHTA C CYOCTPATOM HE U3MEHUIIOCH
10 CPaBHEHUIO ¢ HEOOPaOOTaHHBIM (PEPMEHTOM, HO KaTaJIMTUYECKAsi aKTUBHOCTh (DEpMEHTa YMEHBITUIIACh

Ha 40%. Kako# BbIBOO MOXKHO CI€ENIaTh U3 3TOTO HAOIIoaeHus?

2. bonbHO# *anyeTcs Ha 00MIy0 C1aboCTh U KPOBOTOYMBOCTH JeceH. HemocTaTok Kakoro BUTAMUHA MOXKET

OBITH MPUIMHOM TAKOTO COCTOSTHHSI?

3. HopmanbHOe cTpoeHHE U (YHKIHUS 5Maid 0OecreuyuBaeTcs JUHAMUYECKHM PaBHOBECHUEM IIPOLIECCOB
JeMUHEpaIu3alMi U peMuHepanu3anui. Kakue ropMoHsl 061a1al0T Hanbosee BBIPAKCHHBIM JIEHCTBHEM

Ha 0aJaHC 3TUX MPOIECCOB?

1.

TecrupoBanue

Tema 8. bruoxumus CiroHBI M TKaHEH MOJIOCTH pTa. buoXuMHUecKkre MEXaHU3Mbl Pa3BUTHS 1aTOJIOTUI
TKAaHEH pOTOBOM IIOJIOCTU

HCHTI/II[I/IJIHGHTI/I[[I‘ napoJa3a:

a) yJacTBYeT B aHTHOAKTEepUaIbLHOM 3anuTe 3y00B

0) peryinupyer TOHYC COCY/I0B
B) TUAPOJIU3YET MENTHIBI

I') IpEeBpALaCT KHUHUHOT'€H B KUHUH

2.

[Tepeuncnure ciaroHHbIE (AKTOPHI 3aIIUTHI 3y0O0B:

a)pH=7
0) KaJUTUKPEHH

B) THAITypOHM1a3a

T') IMMYHOTJIOOYTHHBI
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1) aHTUOKCHUIaHThI

¢) Ca2-+-CcBs3bIBaIONINE TITMKOIIPOTCHHBI

3. Kakue yrieBojHbIe KOMIIOHEHTHI BXOST B COCTAaB MylLIMHA?
a) caxaposa

0) N-ameTuiraisakTo3aMuH

B) N-aleTuinmoKko3aMuH

T) JaKT03a

4. ITpu napo1oHTO3€

a) MOBBIMIAETCS AKTUBHOCTH MIEIOUHOM (ocdaraspl
0) CHIDKAeTCSI aKTUBHOCTh aMUJIa3hl

B) TIOBBIIIAETCS AKTUBHOCTh KOJUTAr€HA3bI

I') IOBBILIAETCS AKTUBHOCTD XOHAPOUTHHCY Ib(aTa3bl
5. YcnoBus pa3BUTHA Kapueca:

a) M30BITOK OeNKa B THIIE

0) neduuT Oenka B MUIIE

B) HEIOCTAaTOK BUTAMUHOB IpyIibl B

r) HepocTaTok ButaMuHoB C u D

1) 130BITOK Caxapo3bl B IMHIIEC

¢) o0pa3oBaHHE OPraHUYECKUX KUCIIOT

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

Tunosbie Bonpocskl 3auera (OIIK-3, OIIK-9)

1. JIumonpoTenHBbI U UX POJIb B TPAHCIIOPTE XOJIECTEPUHA: SHAOTEHHOTO U SK30reHHOTo. [IpuunHbI
BO3HUKHOBEHUS aT€pPOCKIIEpO3a.

2. Perynsanust munuaaoro oomena, pois [IHC, ropMmoHOB, BATAMHUHOB.

3. Ilaronmoruu JTUNHMIHOTO OOMEHA: OXXKUPEHHUE, KUPOBOE MepepoxacHue. HaciencTBeHHbIE MAaTOIOTUU
JUMHAIHOTO 0OMeHa (JUCIUIONPOTENHEMHH, COUHTOIUITUI03BI U T.11.).

4. benkoBoe nutaHue. VICTOUHUKY U IyTH UCTIOJIB30BAHUSI aMHUHOKHUCIIOT B OpraHn3Me. A30THCTBIN OanaHc.
PesepBHbie Oenku. Pacma TkaHeBBIX OEJIKOB.

5. OCHOBHBIE ATalbl IEPEBAPUBAHUS OCTIKOB B KETYIOYHO-KUIIEYHOM TPaKTe. 3HaUCHHE CEKPEINH IpoTeas
B BUjie MpodepMeHTOB. MeXaHU3M UX aKTHBALIUU.

Tunosble 3aganua ais 3adera (OIIK-3, OIIK-9)
He npenycmorpeno

Tunosbie Bonpockl 3k3amena (OIIK-3, OIIK-9)
1. [Tynbma - XUMUYECKHI COCTAaB, META0OIMYECKUE OCOOCHHOCTH U POJIb B OOMEHE TKaHel 3yoa.
2. MuHepanbHbIe U OPraHMYECKHE KOMIIOHEHTHI IMaITH.
3. [Iporecc MuHEpanM3auy SMaIu U CTaAuH €€ PopMUPOBaHHS.
4. Ilatomormm  azoructoro  oOmeHa  (OenkoBass ~ HENOCTATOYHOCTh,  TUIMEPAMHHOAIUIYPHS,
TUIIEPAMMOHHUEMUS).
5. Ilytu oOmeHa 0€3a30THCTOTO OCTaTKa aAMHUHOKHUCIIOT: OKHUCIUTEIHHOE PACIIeIUICHHEe aMUHOKHCIIOT,
[JIIOKOHEOTEHEe3 M3 aMHHOKHCIOT. [TIMKOTEHHBIE M KETOTCHHBIE aMHHOKHCIOTHL. [Ipumepsl. buocunTte3
3aMEHUMBIX aMUHOKHUCIIOT.

Tunosble 3aganus s sk3amena (OIIK-3, OITK-9)

1. B xpoBu OonpHOrO OOHapy>K€H BBICOKMHA ypoBeHb KpeaTuHpochokmHazer (MB) wu
acnapraramuHoTpancdepasbl. KakoB npeanonoXuTeIbHbI TU1ardo3?



2. YV KeHIIUHBI, CTPAJAIOIICH KEITIHOKAMEHHON OO0JIe3HBIO, TIOSBIIMCH OO B OOJIACTH TIEUEHU, OBICTPO
Pa3BHIIOCH KENTYIIHOE OKPAIIMBAHUE CKIIEp, KOXKH, Kajl 00eCIBETUJICS, MOYa MPUOOpeNia BET KPETKOTro
yas1. Kakoil Il XKeNTyxXu y KEeHIUHBI?

3. HoBeiM HampaBieHHEM B MPEIOTBPALICHUH U JICUCHUH NApOJOHTONATUN MOXKET CTaTh NPHUMEHEHHE
TMCTaTHUHOB. YKa)XUT€ OCOOCHHOCTH CTPOCHHUS U (YHKUUH STHX OenkoB. OObACHUTE, MOYEMYy HMEHHO
THCTaTHHBI MIPETATCTBYIOT PA3BUTHIO MTAPOJAOHTOMATHI.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3auer

Orenka

KommeTennn

Jeckpuntops! (ypoBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH
TOCTYOKCHHSI pe3YJIbTaTa)

«3a4TEHOY
(50 - 100 6amoB)

OIIK-3

JIeMOHCTpUpPYET TOHUMAHHE XHUMHKO-OMOJIOTUYECKOW CYIIHOCTH
MPOIIECCOB, MPOUCXOSIINX B JKUBOM OpPTaHU3ME Ha MOJICKYJISIPHOM
YpOBHE, B TOM 4YHCJC MPH BBEACHUM B OPraHU3M OHOJOTHUYECKU
AKTHBHBIX OPraHMYECKUX COCAUHCHHIA;, OICHMBACT MEXaHU3MBbI
BO3JICHCTBHsI JIOMMHIA HAa OpraHW3M, aHAJIM3HPYET HETaTUBHBIC
3¢ deKTh JomHHTa

OIIK-9

JleMOHCTpHUpYET 3HaHWE IOKa3arejied ToMeocTaza, OCOOCHHOCTEH
OMOXUMUYECKOW peryiasiuuu (YHKIIHMOHAIBHBIX CHCTEM OpraHu3Ma.
[IpoBonuT aHanM3 OMOXUMUYECKUX KUJIKOCTEH OpraHu3Ma 4eloBeka
U TOJOCTH PTa Ha CofepaHHe MeTa0OJUTOB W HMHTEPIPETUPYET
MoJTyuyeHHbIe pe3ynbraThl. Onpeaenser OMOXUMUYECKUE MEXaHU3MBbI
MPOLIECCOB, MPOTEKAIOIINX B OpPraHu3Me 4YeloBeKa B HOPME U IpH
MaToJIOrUU. AHAIM3UPYET COCTOSHUE OPraHM3Ma YeoBeKa B IIeJIOM;
MIPOTHO3HUPYET BIMsIHHUE 3a00JIeBaHN HAa OMOXUMHUYECKHUE MPOIIECChI

50

«HE 3a4TCHOY»
(0 - 49 6amnoB)

OIIK-3

JleMOHCTpUpYeT HEMOHUMAaHHE XUMHKO-OMOJOTHYECKOH CYITHOCTH
MPOIIECCOB, MPOUCXOSIINX B KUBOM OpPTaHU3ME Ha MOJEKYISIPHOM
YpOBHE, B TOM YHUCIIC TP BBEICHHUH B OPTaHU3M OHMOJIOTHYECKH
aKTHBHBIX OPTraHMYECKUX COCAWHEHWA; HE OICHHBACT MEXaHH3MBbI
BO3/ICHCTBHSI JIOTIMHTA Ha OPTaHW3M, HE aHAIHM3HPYET HETaTHBHBIC
3¢ dexTr JonHTa

OIIK-9

JleMOHCTpHUpYyeT He3HaHHE IoKa3aresell ToMeocTas3a, 0COOCHHOCTEH
OMOXMMHUYECKON PErylsuui (yHKIIMOHAIBHBIX CHCTEM OpraHu3Ma.
He mMosxeT npoBecTd aHanu3 OMOXMMUYECKUX KUIKOCTEH opraHu3Ma
YyeloBeKa M TOJOCTH pTa Ha COACpXKaHWE METabOoIUTOB H
MHTEpPIPETUPOBATh IOJy4YEHHbIE pesynbrarel. He ompenenser
OMOXMMHYECKHE  MEXaHU3MBl  NPOIECCOB, MPOTEKAIOIUX B
OpraHu3Me 4eJloBeKa B HOpMe U Ipu mnarosorud. He wmoxer
[IPOAHAIU3UPOBATE COCTOSHHME OpraHM3Ma 4YeJlOBEeKa B LIEJIOM;
MPOTHO3MPOBATh  BIUSHUE 3a00NeBaHU Ha OMOXUMHUYECKHE
IIPOLIECCHI

DK3aMeH

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKa3aTeNn
JOCTH>KCHHUSI pE3yJIbTaTa)

OIIK-3

JleMoHCTpUpyeT TIyOOKO€ TIOHUMAaHHWE XHUMHKO-OMOJIOTHYECKON
CYIIHOCTH TIPOIIECCOB, MPOMCXOISAIIMX B JKABOM OpraHU3Me Ha
MOJICKYJIIDHOM ypOBHE, B TOM YHWCJIC TP BBEICHHH B OPraHH3M
OMOJIOTUYECKH AKTHUBHBIX OPraHWYECKHX coeanHeHui. [IpoBoaut
CaMOCTOSITENIbHBI aHAJIN3 MEXaHH3MOB BO3/ICHCTBHSI JIOTIMHTA Ha
OpraHu3M, €r0 HEraTUBHBIX A((HEKTOB




«OTIIMYHOY
(85 - 100 6anyoB)

OIIK-9

JleMOHCTpUpYeT OTJIMYHOE 3HAHME TIOKa3aresiell TOMeocTasa,
0coOeHHOCTEH  OMOXMMHYECKOH perymsiuuyd  (yHKIHMOHAIBHBIX
CHCTEM OpraHu3Ma, OHOXMMHMYECKUX MpPOSBICHUH 3a00JeBaHUi
nojoctd pra. CaMOCTOATENbHO IUIAHUPYET M TPOBOAUT aHAIU3
OMOXMMHUYECKUX JKUAKOCTEH OpraHu3Ma 4eJoBeKa U MOJOCTH PTa Ha
colepikaHue  METa0OJMTOB W MHTEPIPETUPYET  IOJyuYeHHbBIE
pe3ynbTarsl. JleMOHCTpupyeT ITyOOKoe MOHUMaHNe OMOXMMHUYECKUX
MEXaHU3MOB 00pa3oBaHusl 3yOHOro HajeTa, pa3BUTHI Kapueca,
BOCTAJICHUsI MAapOJOHTa; COCTaBa, (DYHKUMH, PETYIALUU CEKpPeluu
cimoHbl. CaMOCTOSTENPHO aHAIM3MPYET COCTOSHUE OpraHu3Ma
YeJI0BeKa B IIEJIOM M COCTOSIHUE POTOBOM IOJIOCTH B YaCTHOCTH,
UCTIONB3Ysl 3HAHUS O OMOXMMHUYECKHUX MpoIleccax; MPOrHO3UPYET
BIMsSHUE 3a00J€BaHUN OpraHM3Ma Ha IPOLECCH], MPOTEKAIOUINE B
POTOBOM MOJIOCTH
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«XOPOIIIOY
(70 - 84 6amnoB)

OIIK-3

JIeMOHCTpHUpYET AOCTATOYHOE MOHMMAHHE XUMHKO-OHMOIOTHYECKON
CYIIHOCTH TIPOIIECCOB, MPOMCXOISAIIMX B JKUBOM OpraHU3Me Ha
MOJICKYJIIDHOM ypOBHE, B TOM YHWCJIC TP BBEICHHH B OPraHH3M
OMOJIOTUYECKH aKTHBHBIX OPraHHMYECKHUX COCOMHEHWH. JlocTarouHo
XOpOIIIO aHANM3UPYEeT MEXaHW3Mbl BO3/ICHCTBHUS JONMHTa Ha
OpraHu3M, €ro HeraTuBHbIC (PPEKTHI

OIIK-9

JleMOHCTpUpYyeT 3HaHME IIOKaszaTeleil romeocrasa, OCOOCHHOCTEH
OMOXMMHYECKON PErysiuy (pyHKIIMOHAIBHBIX CHCTEM OpraHH3Ma,
OMOXMMHUYECKUX TPOSBICHUN 3a00eBaHMi o0CcTH pTa. [IpoBonuT
aHamuM3 OMOXMMHMYECKUX JKUJAKOCTEH OpraHu3Ma 4YelloBeKa U
MOJIOCTH pTa Ha CcoIEp)KaHHE METa0OJUTOB M HUHTEPIPETHPYET
IIOJIyYCHHBIE pe3yJIbTaThl. AHanuzupyet OMOXUMHYECKUE
MEXaHU3Mbl 00pa3oBaHMsl 3yOHOrO HajeTa, pa3BUTUS Kapueca,
BOCTAJICHHUs MApPOJIOHTA; COCTaB, (PYHKIUH, PETYISALUI0 CEKPEeLUH
CIIIOHBI. AHAJIM3UPYET COCTOSIHME OpraHu3Ma 4ejoBeKa B LIEJIOM U
COCTOSIHHE POTOBOW IOJIOCTH B YaCTHOCTHU, HCIIONB3Yys 3HAHUS O
OMOXMMHMUYECKUX TpoLeccax; MPOrHO3UPYET BIHMSHHUE 3a00J7eBaHUM
OpraHu3Ma Ha IPOLECCHI, IPOTEKAIOLIUE B POTOBOM MOJIOCTH

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

OIIK-3

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

OIIK-9

JIeMOHCTpUpYeT HEJIOCTAaTOYHO XOpOoIllee 3HAaHWUE TMOKa3aTresei
roMeocTasa, ocobOeHHOCTeH OMOXUMUYECKOM peryisiuu
(GYHKIIMOHAJIBHBIX CUCTEM OpraHW3Ma, OMOXUMHUYECKUX TPOSBICHUIN
3a00J1eBaHUil MONOCTU pTa. VICTIBITRIBACT 3aTPyAHEHUS NP aHAIIN3E
OMOXUMHUYECKUX JKUAKOCTECH OpraHu3Ma 4eJIOBEeKa U MOJIOCTH PTa Ha
COlIep)KaHUEe  METa0OJIMTOB W HMHTEPIPETAldH  TTOJYYECHHBIX
pe3ynbTaTtoB. J[eMOHCTpHUPYET TOBEPXHOCTHBIC TPEICTABICHUS O
OMOXMMHUYECKNX MeXaHW3Max oOpa3oBaHHMs 3yOHOTO HaseTa,
pa3BUTHs Kapueca, BOCMAJICHUS MapoIOHTa; O COCTaBe, (QYHKIUSX,
PETYISIIIAN CEKPEITUH CITFOHBI

OIIK-3

JleMOHCTpUpYeT HEMOHUMAaHHE XUMHKO-OMOJOTHYECKOH CYITHOCTH
MPOIIECCOB, MPOUCXOSIINX B KUBOM OpPTaHU3ME Ha MOJEKYISIPHOM
YpOBHE, B TOM YHCIIC TIPH BBEICHHUH B OPTaHU3M OHMOJIOTHYECKH
aKTHBHBIX OPTraHMYECKUX COCAWHEHHA; HE OICHHBACT MEXaHH3MBbI
BO3/ICHCTBHSI JIOTIMHTA Ha OPTaHW3M, HE aHAIM3HPYET HETaTWBHBIC
3¢ dexTr JonHTa




OIIK-9 JleMOHCTpHUpYyeT HEe3HAHHE MMOKa3aTeNel roMeocTa3a, 0COOCHHOCTEN
OMOXMMHYECKON PErysaiuy (PyHKIIMOHAIBHBIX CHCTEM OpraHH3Ma,
OMOXMMHUYECKUX MPOSBICHUN 3a00neBaHuii monoctu pra. He moxer
NPOBOAMTH  aHAIM3 OWOXMMHMYECKUX JKUAKOCTEH  OpraHu3ma
YyeloBeKa M TOJOCTH pTa Ha COACpXKaHHE METabOJIUTOB H
MHTEPIPETHPOBaTh TOJNyuYeHHbIE pe3yabrarel. He aHamumsupyer
OMOXMMHYECKHE MEXaHW3Mbl 00pa3oBaHus 3yOHOrO HajeTa,
pa3BUTH Kapueca, BOCHAJICHHs MapOJOHTA; COCTaB, (YHKIUH,
PETYISINIO CEKPELIUU CITIOHBI

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)
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5. MeTonnuyeckue ykazaHus AJis1 00y4a0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBHOM PabOThI 00YUYaIOIINXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepx)aHueM paboueii mporpammbl nuctuiumHabl (PITJ]), xotopas ompezaenser coaepxaHue, o0beMm, a
TaKKe TMOPSAIOK U3YUCHHsSI U MTPETIOAaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeisl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccuoHaIbHbIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoil
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHO-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrue AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHHUTENbHAS JINTEpaTypa.

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

5.2 PexomeHnanuu o0y4aronmMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

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

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

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW pabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl ¢poHna oueHouHbix cpenacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIbHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MPE3CHTAIMI JIEKINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcniekTbl HayyHOW nuTEparypbl MPH CaMOCTOSATENbHOM IMOATOTOBKE K 3aHATHUAM JOJKHBI CONEPIKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMsl HMCIOJIb3yeMOIl Hay4YHOH JHUTeparyphl.
Koncniekt MoXeT OBITh OMOPHBIM (COIEp)KaTh JIMIIbL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JaTh TIOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
OTIPENIETISICTCS CAMHUM CTYICHTOM.
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B nporiecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:
- JleNaTh 3allUCH 10 XOAy YTEHHMs B BUJAE NPOCTONO0 MM Pa3BEpHYTOro IulaHa (CO3[aBaTh INEpEYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);
- COCTaBJISATH TE3UCHl (LMTHUPOBaHHE HaMOOJEEe BAXKHBIX MECT CTaTbU MJIM MOHOIpaduu, KOPOTKOE
U3JI0)KEHUE OCHOBHBIX MBICIIEH aBTOpPa);
- TOTOBUTbH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);
- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).
5.4. PexoMeHjallMy 10 OATOTOBKE K OTAEIbHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS
ColecenoBaHue TpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH IO BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN IO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.
VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEKAILETO OICHKE:
- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;
- IOJIHOTA U INIyOuHa OTBETA;
- CO3HATEJIBHOCTh OTBETA;
- JIOTMKA U3JI0KEHUS] MaTepHuaa,;
- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PEILIeHHs TOCTABICHHON yueOHOil 3a1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOJIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;
- HCIOJIb30BAaHUE JOMIOJHUTEIBHOTO MaTepHaa;
- PallMOHAIBLHOCTH MCTIONB30BAHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.
VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IMOATOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:
- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBIICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHUECKash HANpaBIE€HHOCTb, COOTBETCTBHE
CozIep)KaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3aqadam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;
- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COlIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl W  yClIOBHS  JOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsI BBIONHEHUS 3a/ad CcBOed MpodeccHoHaNbHOW WU y4eOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUpPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALIMOHHOE o0ecredyeHre JUCHMIIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. I'nyxoB A.W. buonmornueckass Xumusi 1 OMOXUMUsST TIOJIOCTH pTa. CUTyallMOHHBIE 3a]a4d U 3aJIaHHs :
yduebHoe mocobme. - MockBa: 'DOTAP-Menuna, 2023. - 240 c. - Tekct : anekrponnsii // OBC
«KoHCynbTaHT CTyIEHTa By3a u Me€JIBy3a [caitT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970474181.html
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2. BaBunosa T.II. buoxumus TkaHell M KHUAKOCTEH NOJOCTH pra : ydeOHoe mocobue. - Mocksa:
I'S0TAP-Menua, 2023. - 208 c. - Tekcr : anekrponnbiit // 3bC «KoHCynbTaHT cTyneHTa By3a U MeEBYy3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970472682.html
3. Cesepun C.E., I'lmyxoB A.W. buonoruveckas Xumus ¢ yrnpaxHEHUSIMH U 33a/1a4aMH ;| ydeOHUK. - MocKkBa:
I'DOTAP-Menmna, 2023. - 624 c. - Tekct : anekrponHbIil // DBC «KoHCynbTaHT cTyneHTa By3a U MEBY3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970472088.html

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. BaBunoBa T.I1., MenBenes A.E. buonorndeckass xumus. buoxumus monoctu pra : yueOHUK. - MockBa:
I'S0TAP-Menua, 2016. - 560 c. - Tekcr : anekrponnbiit // 3bC «KoHCynbTaHT cTylneHTa By3a U MeEJBYy3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970436349.html

2. HNaseiioB B.B., BaBunosa T.II., OctpoBckas W.I. buoxumus : yueOnuk. - Mocka: [ DOTAP-Menua,
2022. - 704 c. - Tekcr : anexrponnbiii // ObC «KoHCynbTaHT CTymeHTa By3a W meaBy3a [caidr]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970469538.html

3. CeBepun C.E. buonorudeckass Xxumusi 1 OMOXHMHUS MOJIOCTH pra. CHTyallMOHHBIC 3a]1a4d U 3aJaHUS :
yduebHoe mocobme. - MockBa: 'DOTAP-Menua, 2017. - 240 c. - Tekct : anekrponnsii // OBC
«KoHCynpTaHT CTyIEHTa By3a u Me€JIBy3a [caitT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970440155.html

4. CesepuH E.C. buoxumus : yae6Huk. - MockBa: I'DOTAP-Menua, 2019. - 768 c. - TekcT : 3NeKTPOHHBIHA
/l 9BbC «KoHcynpranT CTyJIEHTa By3a u MeZIBy3a [caliT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970448816.html

6.3 VlHble UCTOYHUKMU:

1. ITIpaBoBoii caiit Korcynsrantllmtoc - http://www.consultant.ru
2. CnoBapu U SHIMKJIONEINHU OH-NalH - http://dic.academic.ru

3. Pycckuit MmenumHCKHMA cepBep - http:// www.rusmedserv.com
4. DnexTpoHHBIN cipaBoYHUK «HPOpMUO» - www.informio.ru

7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCIUILINHBL, IPOrpaMMHoOe o0ecneyeHue,
npogeccnoHabHbIe 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATUN 11O JUCHUITIINHE HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATUN JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIErO KOHTPOJIA M IIPOMEXKYTOYHOM arrecTalud,
IIOMCIICHHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: A1 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
HH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00eCIeunBaroIIe TEeMATHIECKUE WILTIOCTPAUU (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTHBHAS TOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICYeHHE:

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

Onepannonnas cucrema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccuonansusiii moc 2007



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

2. Hayunas onekrtponHas Oubnuorexka Poccuiickoil akamemunm — ectectBozHanusa. —  URL:
https://www.monographies.ru

3. Poccwuiickas rocynapctBeHHast Onbnuoreka: opunmanbueiii caift. — URL: https://www.rsl.ru
4. Poccuiickast HalmoHaIbHast Onbanoreka: odurmansHeii cait. — URL: http://nlr.ru

5. TambGoBcKas obnacTHasi yHUBepcaibHas HayyHas Oubnmnoreka um. A.C. Ilymkuna: opumanbHelid cat. —
URL: http://www.tambovlib.ru

6. VYHuBepcurerckas OuOnuoTeka  OHJAMH:  3JeKTpoHHO-OMOnMoreunas  cucrema. —  URL:
https://biblioclub.ru

7. ObC «KoHcynbpTaHT cTydeHTa»: KouleKuuu: MenunuHa. 3npaBooxpaHeHHe. |'yMaHUTapHblE HAyKH . —
URL: https://www.studentlibrary.ru

8. Dnexrponnas 6ubmmoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

0. DIEKTPOHHBIIN Karajor DyHIaMEHTaIbHON OnOIMOTEeKH TI'V. - URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

10. KOpaiit: oO6pa3oBarenbHas miaTdopma, AIeKTpoHHO-O0ubmroTeunas cucrema. — URL: https://urait.ru
11. Lludporoii obpazoBarensublii pecypc IPR SMART. — URL: http://www.iprbookshop.ru

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

B3aumoneiicTBue mpenopaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIB3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.
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