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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 Tumel 3aga4 npogecCHOHANBHOU NEeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecsi B pamMKax

OCBOECHUS TUCIUMINHEI:
- 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)
3
1 |buooprannueckas
XUMUS

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

3aga4d

No

N —

®dopma oOydeHus




11/11 ANCLULLINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

Ounas
(cemecTtp)
1 {21345

1 [ ArmaToMus TOJIOBEI U +
Ieu

2 [T'ucromorus, +
3AMOpHUOIIOTHS,
LIUTOJIOTHS -
THUCTOJIOTHS MOJOCTU
pra

3 |UmmyHoOMOT A, +
KIIMHUYECKas
UMMYHOJIOTHS

4 |MukpoOuonorus, +
BUPYCOJIOTHS -
MHUKPOOUOJIOTHS
MOJIOCTH PTa

5|HopmaneHas +
(husuonorus

6 |O01as anaromMust +
yeJloBeKa

7 (ITaTomornyeckas +
aHATOMHS -
MaToJIOTHYeCcKas
aHATOMHMS TOJIOBEI U
1 (S

2. Mecto nucuuiuiaiabl B cTpykrype OIl cnenuanaurera:

Hucuunnuna «buonmorndyeckas XuMusi - OMOXMMHUSL TOJOCTH PTa» OTHOCUTCS K 00s3aTelbHON YacTH
yueonoro miana OIl mo manpasnenuto moaroroBku 31.05.03 - Ctomaromorus.

JucuumuinHa «buonoruueckas XuMust - OMOXUMHUS MTOJIOCTH pTay U3ydaercs B 2, 3 cemecTpax.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUILIHMHEL: 7 3.€.
Ounas: 7 3.e.

Bun yueOHOM paboTh (Bcef:r)glj{ii%)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 252
KonTaktHas pabora 120
Jlexuu (Jlexiun) 30
Jlaboparopnsie (JIab. pab.) 74
[Tpakruueckue (Ilpakt. pad.) 16
CamocrostensHas padota (CP) 96
OK3aMeH 36
3auer -
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoMU DOpMBI TEKYIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTpPOJIS
Jlex | JIa6 |IIpa | CP
muu | . |KT
pab. | pad.




[0]ofo0]O]

2 ceMecTp
buoxumus 6enkoB u TectupoBanue /
(dbepMeHTOoB KOHTPOJBHBIN Cpe3;
Pewenune
4l gl a4l CUTYaI[MOHHBIX
3ana4; KomnokBuywm;
3amura
n1abopaTtopHOH
paboThI
buoxumus TectupoBanue /
BUTaMUHOB. KOHTPOJBHBIN Cpe3;
CaoiicTBa 1 Pewenune
byHKIIH CUTYaI[MOHHBIX
OMOJIOTMYECKHIX 4| g | 4| [PARE KomnokBuym;
MeMOpaH. 3amura
Mexanu3msl nabopaTopHOi
nepenadn paboThI
TOPMOHAJIBHOTO
CUTHala
buonorunueckoe TectupoBanue /
okucienue. OOmii KOHTPOJIBHBIN CpE3;
MyTh KaTaboIn3Ma. Pemenne
OOMeH yri1eBo10B 418|411 CUTYaI[MOHHBIX
3ana4; KomnokBuywm;
3amura
n1abopaTtopHOH
paboThI
OOMeH TUNUI0B U Tectuposanue /
OenKoB KOHTPOJIBHBIN cpe3;
Pewenune
4l gl a4l CUTYAI[MOHHBIX
3ana4; Komnoksuywm;
3amura
n1abopaTtopHOH
paboThI
3 cemectp
O6men TectupoBanue /
HYKJIEMHOBBIX KOHTPOJIbHBIN Cpe3;
KHCIIOT. 219 - |13 Pemenne
Marpuunbie CUTYaIlMOHHBIX
OMOCHHTE3bI 3ana4; Komnoksuym
Perymsimus TectupoBanue /
MeTabonu3ma KOHTPOJIBHBIN Cpe3;
Pemenne
a1l - 13 CUTYaIlMOHHBIX
3aga4; KomiokBuywm;
3amura
nabopaTopHOM
paboThI




7 buoxumus opraHos Tectuposanue /
Y TKaHEu KOHTPOJIbHBIN CpE3;
Pewenune
sl - |13 CUTYalIMOHHBIX
3ana4; Komnoksuywm;
3amura
n1abopaTtopHOH
paboThI
8 buoxumus ciaroHbl U TectupoBanue /
TKaHEW MOJOCTH KOHTPOJIbHBIN CpE3;
pra. Pemenue
buoxumunueckue 4 | 9 13 CUTYalIMOHHBIX
MEXaHU3MbI 3ana4; KomnokBuywm;
pa3BUTHUSA 3amura
MaTOJIOTUM TKaHEN nabopaTopHO
POTOBOM MOJIOCTH paboThI

Tema 1. buoxumus o6esxkoB u pepmentoB (OITK-9)
Jleknus.
Jlexums «Beenenue. CTpoeHue B CBOMCTBA OSIIKOBY

[Mpenver u 3amaun Ouonmormdeckor xumuu. OOMEH BEIIECTB W JHEPTUU, HEPAPXUUECKas CTPYKTYypHas
OpraHm3aiysl U CaMOBOCIPOU3BEICHNE KaK BaKHEWIWE MPHU3HAKUA KUBOM Matepuu. [ereporpodHbie u
ayTOTpO(HBIE OPraHU3MBL: PA3NUYHs MO MUTAHWIO W HCTOYHUKAM DHEPTUU; KaTaOOIM3M U aHAO0OIU3M.
MHOroMONeKyIsipHbIE CHCTEMBbI (MeTaboNMYecKue Ienr, MEMOpaHHBIE MPOIECChl, CHUCTEMBl CHHTE3a
OMOMOTUMEPOB, MOJIEKYJISPHBIE PETYISITOPHBIE CHCTEMbI) KaK OCHOBHBIE OOBEKTHl OHOXMMHYECKOTO
uccienoBanus. Mecto OMOXMMHUU Cpeld JPYTHX OHOJOTHYECKUX AUCHIUIUINH, YPOBHU CTPYKTYpPHOM
OpraHM3aIK >KUBOTO; OMOXMMHS KaK MOJEKYSIPHBI YpPOBEHb H3ydeHUs sBICHUH Xu3HU (OCHOBHBIC
pasfensl U HampaBlieHUS B OMOXMMHUU: OMOOpPTaHWYECKas XUMUsS, TUHaAMH4YecKas U (DyHKIHMOHAIbHAsS
OMOXUMUS, MEIUIIUHCKAST OMOXUMUISI, MOJICKYJISIpHAsi OMOJIOTHSI.

Metonsl uccrienoBanus oOMeHa BemiecTB. lcciemoBaHuMe Ha II€JIOM OpraHW3MeE, oOpraHax, cpesax,
KJIETOUHBIX KyJbTypaxX. [oMoreHaTsl TkaHel, GpakImOHUPOBAHIE TOMOTEHATOB, CyOKJIETOUHBIE CTPYKTYPHI.
Brinenenne mMerabonmutoB u (EpPMEHTOB, OINPEACIICHHE TOCIIEI0BATEILHOCTH TPEBPAIEHUN CyOCTpaToB.
N3oromHbIe MeTONBI. METOMBI MOJIETTUPOBAHMS 1 CHHTE3A.

Uctopust nzyuenust 6enkoB. [Ipencrarnenne o Oenkax Kak BaKHEHIIEM KJIAacCe OPTaHUYECKUX BEIIECTB U
CTPYKTYPHO-(DYHKIIMOHAIEHOM KOMITOHEHTE OpraHU3Ma YeI0BEeKa

Crpoenue OelKkoB. AMHHOKHCIIOTBI, BXOJSIIME B COCTaB OENKOB, MX CTpoeHWE W cBoicTBa. [lenmrumHas
cBs3b. llepBuyHas cTpykTypa OeiakoB. 3aBHCHMOCTh OHMOJOTHYECKHX CBOWCTB OEJIKOB OT MEPBUYHOM
CTPYKTYphl. BumoBas cieninpuaHOCTh MEPBUYHON CTPYKTYPBI OCIKOB (MHCYJIUHBI PA3HBIX )KHBOTHBIX ).
Kondopmanus mnonunentuaHoi uenu. BTopuuyHas CTpyKTypHas OpraHM3anus, THIIBI BTOPUYHOM
CTpyKTyphl. Ponmb BOZOpOAHBIX cBszeld B ee crabunuzanuu. HaaBropuuHas CTPyKTypa M €€ THUIIBL
Tpernunass cTpyktypa. Pomb ciiaboro BHYTPUMOIEKYISPHOTO B3aWMOJCHCTBUS B  CTaOWIH3AIIUU
MIPOCTPAHCTBEHHOM CTPYKTYpPbI U U3MEHEHUsAX koH(popmaruu. [Ipeacrasienne o manepoHax.

YerBepTuuHas cTpyKTypa 0enkoB OcoOeHHOCTH CTPOCHHS U (PYHKIIMOHUPOBAHUS OJIMTOMEPHBIX OCIKOB Ha
MpUMepe TeMCOEpKaIIIX OEITKOB - TEMOTIIOONHA U MUOTTIOOMHA.

OcHOBBl  (DyHKITMOHUPOBAHUS OCJIKOB. 3aBHCHUMOCTh OHMOJOTHYECKON AaKTUBHOCTH OIKOB OT WX
MPOCTPAHCTBEHHOM CTPYKTYpbl. AKTUBHBIA IIGHTp OCNKOB W ero cnenuduyeckoe B3aUMOACHCTBHE C
JUTaH/IOM KaK OCHOBA OMOJIOTHYEeCKUX (PYyHKIMHA Bcex OenkoB. KoMIuieMeHTapHOCTh B3aMMOIECHCTBYIOIINX
MOJIEKYJl KaK OCHOBA CHEUU(UYHOCTH INPH CBA3BIBAHMM Oenka ¢ JurasaoM. OOpaTMMOCTb CBS3BIBAHHSL.
KooneparuBHble W3MEHEHHS KOH(POpPMAIMM TMPOTOMEPOB. BO3MOXHOCTH amanTUBHOW  pETyJSIHUU
Ouonoruueckoi (PYHKINU OJIUTOMEPHBIX OEITKOB C MIOMOIIBIO aJNIOCTEPHUUECKUX JTUTaH/I0B.



OU3NKO-XMMHUYECKUE CBOWCTBa OenkoB. MorekyssipHas Macca, pa3Mmepbl H  (opMa MaKpOMOJIEKYI,
pacTBOPUMOCTb, MOHHM3AIMs, Tuapatanus. l[loHsaTHE 00 HM303JIEKTpUUYECKOM TOuke. MeToabl BBIACICHUS
WH/IMBUYAIbHBIX OCJIKOB: M30MpaTeNbHOE OCAXKACHUE COMSIMH M OPTaHUYECKHMMHU PACTBOPHUTEISIMH,
renb-puasTpanus, ekrpodopes, HoHooOOMeHHas Xpomarorpadusi, ahuHHass XpoMarorpadus, Ha OCHOBE
cneun(pUIHOCTH CBA3BIBAHUSA JIMTAH/IA, CIICIIU(PUYHOCTH KaTajau3a.

JlaOunbHOCTh MPOCTPAHCTBEHHOW CTPYKTYpbl OenkoB M HX jAeHaTypauusi. DakTopsl, BbI3BIBAIOIINE
neHatypauuto. Jlenarypamnus oOparumas u HeoOpaTtumast.

Muoroo6pasue 6enkoB. ImoOynspueie u GuOpMIIsIpHBIE OENKH, MPOCThIe M choxHble. Kiaccuduxanums
0eJKOB 10 X OMoNIornYeckiM (QyHKIMAM: (hepMEHTHI, OCIKH-PEeLeNTOPbI, TPAHCIIOPTHBIE OCNIKU, aHTUTEIA,
OeJIKOBBIE TOPMOHBI, COKpaTUTENbHBIC OCJIKH, CTPYKTYpHBIE OEIKH, UMMYHOTJIOOYIUHBI U T.1.

MeTonbl KOMUYeCTBEHHOTO U3MEPEHHsI OEJIKOB.
Jlekuusa «@epMeHThl. MEIUIMHCKHUE aCIIEKThI SH3UMOJIOT I

Ucrtopust oTkpbiTust U u3yueHus GpepmeHtoB. CTpoeHue u cBoiicTBa depmenToB. Kodaktopsl dhepmeHTOB,
HOHBI MeTauioB U KodepmeHThl. KodepMeHTHBIE (QYHKIIMM BHTAMUHOB (Ha MpUMEpE TpPaHCAMHUHA3 M
neruaporenas, ButaMuaoB B6, PP, B2). [Tonsitue 06 sHeprum akruBanuu. OcoOeHHOCTH (hepMEHTATUBHOTO
Karanu3a: 3Tanbl, MexanusM. CTpoeHne epMeHTOB; aKTUBHBIN U ajuIocTepudecKuil ieHTphl. OOpa3zoBaHue
(bepMeHT-CyOCTpaTHOTO KOMIUIEKCa, €ro XapakTepucTuka. I[loHsATHE «KOMILIEMEHTapHOCThHY. Teopus
Oumepa. Teopust UHAYIIMPOBaAaHHOTO cOOTBETCTBUA Kommana.

Knaccudpukamuss u Homenkiarypa ¢epmentoB. M3zodpepmentsl. CrnenupudHoCTh OeHCTBUS (HEPMEHTOB.
3aBHCUMOCTb CKOPOCTH ()epMEHTATUBHBIX peakiuii oT Temneparypbl, pH, koHuenTpauuii ¢gepmenrta u
cyoctpara. EnuHuUIBI M3MEpeHHsT aKTUBHOCTH M Kojiu4yecTBa (epMeHTOB. MHruOUTOpHl (EepMEHTOB,
oOpaTuMble U HeOoOpaTHMble, KOHKYPEHTHbIC. JlekapCTBeHHbIE IMpenaparbl Kak MHIMOUTOPBI (PEPMEHTOB.
Perynsmms neiicTBust (epMEHTOB: aJUIOCTEPHUUECKUE HHTHOUTOPBHI M AKTUBATOPHI; KaTaTUTHYECKUN WU
PEryJISTOPHBIA LEHTPbI, YETBEPTUYHAS CTPYKTYpa aUIOCTEPUUYECKHX (DEPMEHTOB M KOOIEPaTHUBHBIE
U3MEHEeHUsT KOoHpopMauuu MpoTomMepoB (epmenTta. Perymsius akTUBHOCTH (PEPMEHTOB IyTeM
bochopunupoBanus 1 1ehocHOpPHUIUPOBAHHUS.

Paznnuust pepmenTHOro cocraBa opraHoB M TkaHed. Opranocnenuduynsie ¢epmeHTs. M3mMeHeHus
aKTUBHOCTH (PEPMEHTOB B IpOLECCe OHTOreHe3a. V3MeHeHus akTHMBHOCTH (PEPMEHTOB IpH OOJE3HSIX.
Hacnencreennsie »H3umonaruu. Ompenenenue (EepMEHTOB B IUIa3Me KPOBU C LENbIO JUATHOCTHKH
Oosie3Hel; I IedeHns O0JIE3HEH.

IIpakTH4eckoe 3aHATHE.
IpakTnueckoe 3ansitue. Cemunap «buoxumus 0ej1KoB 1 pepMeHTOB»

1. CenupyHOCTH MEPBUYHOM CTPYKTYpHI Oesika. Onpenensioniasi pojib NePBUYHON CTPYKTYpHI B
¢dbopmupoBaHum 0oJiee BHICOKUX YPOBHEH OpraHu3aliii OeTKOBOM MOJIEKYIIbI.

2. BropuuHas cTpyKTypa OeiKa, 0COOEHHOCTH KOH(OPMALIMOHHOTO CTPOCHHUS.

3. Tperuunas cTpykrypa Oenka. CBsi3u, CTAOMIM3UPYIOIINE TPETHYHYIO CTPYKTYPY (KOBaJICHTHBIE,
HWOHHBIC, TUAPO(OOHBIE, BOTOpoaHbIe, Ban-1ep-Baanbca).

4. YerBepruuHas cTpykTypa Oenka. [IoHsTHEe 0 MOHOMEpaX U OJIMTOMEpax.

[MonsTne «HaruBHbBIN O6en0k». [loHaTHE 00 ammoCTepUYeCKUX OenKax.

JomenHas cTpykTypa Oenka.

CXO0ICTBO M pa3iuyue CTPOSHHS U CBOMCTB reMOIIOOMHA M MUOTTIOOMHA.

S AN

Annoctepuueckue GopMbl TEMOTTIOOMHA.
9. CepnoBUIHO-KJIETOYHAS AHEMUS.
10. lmarnocTrueckoe 3HaYeHNE OEITKOBOTO YHCIIa KPOBH.

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

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

13. N3odepmenTsr MynbTUMONEKYISIpHBIE (DepMEHTHBIE CUCTEMBbI. EUHUIBI epMEHTAaTUBHOM
aAKTUBHOCTH.

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



16. Kuneruka gepmenTaTuBHbIX peakuuii. CpoacTBo Mexay cyocrparom u pepmentom. [lonsarue o
KOHCTaHTe Muxasmuca.

17. Perynsuusi akTUBHOCTH (D€pPMEHTOB. AKTUBATOPHI U HHTUOUTOPHI (epMEHTOB. THUITBI HHTUOMPOBAHUS
(bepMeHTOB: 00paTUMoe U HeOOpaTUMOe; KOHKYPEHTHOE M HEKOHKYPEHTHOE.

18. Briusinue pH u Temmeparypbl Ha CKOPOCTh (pepMEHTATHBHBIX peakuuid. CriennuIHoCTh AeiCTBUS
(bepMeHTOB.

19. 3nayeHue GpepMEeHTOB B peryisinuu ooOMeHa BemecTB. [Ipumenenue pepMeHTOB B MEIUITHHE.
IIpakTnueckoe 3ansitue. KoJuIOKBUYM, pelieHre 3a/1a4 M TECTHPOBaHUE (KOHTPOJIbHbIE Cpe3) Mo
TeMe «buoxumus 0eJikoB U GepMeHTOB)

1. IIpeameT u 3a7aun OMOJTOTUUYECKON M KIMHUYECKON XuMuH. [ToHATHE 0 OMOXMMHUYECKUX PEaKIIHsIX.

2. AMUHOKHCIOTBl - CTPYKTypHbIe MOHOMEpHl OenkoB. OOmas XapaKTEepUCTHKA, KJAcCH(pHUKALUs
(monsipHbIe, HEMONIAPHBIE, MOJISIPHBIE He3apsKEeHHbIE), CBOMCTBA.

3. Crnenupu4HOCTh TEPBHYHOW CTPYKTYphl Oenka. OCOOCHHOCTH O0O0pa3oBaHUsSl TMENTUIHOW CBSI3H.
Omnpenensromas poiib MEPBUYHON CTPYKTYphl B (popmupoBaHuu 0Ooliee BHICOKMX YPOBHEW OpraHW3aluu
OEIKOBOW MOJIEKYJIBL.

4. BropuuHas cTpykTypa Oenka. CBsi3H, CTAOMIM3UPYIOIINE BTOPUUHYIO CTPYKTYPY. O-criupaib. DakTopsl,
HapyIIAKIINUe CIIUPATU3alnio. b-cKilagyaras CTpyKTypa, 0COOCHHOCTH KOH(OPMAIIMOHHOTO CTPOCHHS.

5. Tpetuunas cTpykrypa Oenka. CBsi3u, CTAOMIU3UPYIONINE TPETUYHYIO CTPYKTYpPY (KOBaJeHTHbIE, HOHHBIE,
ruapodoOHbIe, BonopoaHsie, Ban-nep-Baanbca).

6. UeTBepTuuHas cTpykrypa 6enka. [loHsTre 0 MOHOMEpax B oJuromMepax. 3aBUCUMOCTh CBOMCTB O€JKa OT
ero koHpopmaiuu. B3auMocBsa3b CTPYKTYpbl U QyHKITUH.

7. llonsatue «HaTUBHBIN Oemok». [loHATHE 00 ATOCTEPUYECKUX OeKax.

8. OcHOBHbIE (YHKIUH TMPOCTHIX M CIOXKHBIX OEJIKOB B OpraHu3Me: CTPYKTypHas, KaTaJuTHUecKas,
peLenTopHast, peryJsaTopHasi, TPaHCIIOPTHAs, 3al{UTHAs, COKPATUTEIIbHAS U JPyTHE.

9. Conepxanue OenkoB B TKaHSAX M opraHax. Pa3mepsl OenkoBOW MOJEKYNbl. MeTonbl OIpereneHHs
MOJICKYIJISIPHOIM Macchl Oenka (renb-QuibTpanus, yasrpaueHTpudyrupoBanme, TMCK-31eKTpodopes).

10. PacTtBopuMOcCTh Oenka B Boxe. 3aBUCHUMOCTbh PACTBOPUMOCTH OT aMHHOKHCIOTHOTO COCTaBa OEJKOB.
DU3NKO-XMMHYECKUE CBOICTBA BOJHBIX PacTBOPOB OenkoB. [IoHsATHE 00 N303IEKTPHUUECKON TOUKE.

11. Henarypauuss u peHarypanust OenkoB. [leHarypupyrone areHThl ((pU3NYecKHe M XHUMHYECKHE).
Vcnonb30BaHue SIBJICHUS JCHATypallid B KJIMHUKE. Peakumu ocaxaeHus Oeslka B BOAHBIX PacTBOpAXx.
BricanuBanue 6enxoB. O6paTuMocTs npouecca. Mcnoiabp3oBaHue BHICAIMBAHUS B MEIUIITHE.

12. IIpocteie Oenku. Ilpuniun wux knaccudukaruu. [moOynspHbie Oenku. DYHKIUW adbOyMHHOB U
100y TMHOB TUTa3Mbl KpOBH. OCOOEHHOCTH CTPOCHUS U (YHKIIHS TUCTOHOB M MPOTaMUHOB. OUOPUILISIPHBIC
Oenku (MHO3MH, KOJUTareH, 371acCTHH, KepaTHH).

13. Cnoxnble Oenku, uX Kiaccupukaiys. MeTasuionpoTeuHbl 1 X (yHKIHS B OpraHUu3Me.

14. T'emornobun A, cTpykrypa u GyHKIUsA. Amtoctepudeckue GopMbl reMorioonHa. ['eMorinoOnHonaTum.
CTpykTypa, GyHKIIMOHATBHOE CXOJCTBO M PA3IMIMe MOJICKYJI TeMOTTIOOMHA U MHOTIIOOWHA.

15. OcHOBHBIE O€NKM MMMYHHOM cHCTeMbl. AHTUTena. T-penentopbl M OENKH TJIAaBHOTO KOMILIEKCA
TUCTOCOBMECTHUMOCTH.

16. Hyknennossie kuciotel: JIHK n PHK, nepBuunas u BropuuHas cTpykrypa. Bumosas cnenupuaHOCTh
HYKJIEMHOBBIX KUCIIOT. HykiieonpoTennsl, CTpyKTypa U QyHKITHH.

17. Xumuueckas mpupona, CTpykrypa u (yHKIHH (PEPMEHTOB, XapaKTepUCTHKA KO(GAKTOPOB U
KOo(hepMEeHTOB, X POJIb B KaTajms3e.

18. [TonsiTne 06 aKTUBHBIX IIEHTPaX PEPMEHTOB. AJUIOCTEPUUYECKHUI IIEHTP. AJITIOCTepUIECKUuEe (DePMEHTHI.

19. WM3odepmentsl. MynbTUMONEKYIIpHbIE (EpPMEHTHbIE CHUCTEMBL. EnuHUIBI  (QepMeHTaTHBHOMN
AKTUBHOCTH.

20. MexaHu3Mm aeicTBus (EpMEHTOB.

21. Knaccudukanus Gpepmenton. [Tpumepsr.

22. Kunetuka ¢epMeHTaTUBHBIX peakuuid. CpoicTBo Mexay cyocrtparoM u ¢epmentoM. [lonstue o
KoHCcTaHTe Muxasnuca. YpasHenue Muxasnuca-MeHTeH.

23. Perymnsiuys akKTUBHOCTH (pepMEHTOB. AKTHBAaTOPbI U MHTUOUTOPHI (epMeHTOB. TUIBI MHIMOMPOBAHUS
(bepMeHTOB: 00paTUMoe U HeoOpaTUMOe; KOHKYPEHTHOE U HEKOHKYPEHTHOE.
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24. Baussaue pH u Temmeparypbl Ha CKOpPOCTh (DepMEHTaTUBHBIX peakuuid. CrenupuuHOCTh IeHCTBUA
(bepMeHTOB.

25. 3nayeHue GepMEHTOB B peryssiiuu oOMeHa BemecTB. [Ipumenenue pepMeHTOB B MEIUITHHE.
JlaGopaTopHbie padoThbI.
JlaGopatopHoe 3ansitue. JJaboparopHasi paboTa «AHAJIH3 0€JIKOB 1 AMHHOKHUCJIOT»

[IpaBuna TexHuKH 0€30MACHOCTH TPH paboTe B OMOXUMHUYECKOH jaboparopuu. MHCTpYKTaX MO TEXHHUKE
0€30IMacHOCTH.

KagecTBeHHBII aHATN3 aMUHOKHUCIOTHBIX CMECEH METOA0OM TOHKOCIONHOM XpoMaTorpadumu.

LIBeTHble peakuuu Ha Oenku: peakius MuWioHa, peakuust AJaMKeBUYa, HUHTHAPUHOBAS peakLus,
peakuus lynsne-Pacmaiis.

PeaKI_II/II/I OCaAXIACHUA OEIIKOB: OCaAXKICHHUEC OCIIKOB Ipu HArpe€BaHuu, OCaXXACHUC OEJIKOB COSIMH TSDKEIBIX
METAJIIIOB, OC@.)K[[GHI/IG OEIKOB KOHICHTPUPOBAHHBIMH MUHCPAJIbHBIMU KUCJIOTAMMU.

KoHTposnbHBIE BOIIPOCHI:

1. Kakumu cBoiictBamu 00J1a1ar0T aMUHOKUCIIOTHI?

2. JlaiiTe onpeaeseHne YeThIpeX YPOBHEH CTPYKTypbI Oelka.

3. Kakue cBs31 cTaOMIM3MPYIOT 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?
JlaGopatopHoe 3ansitue. Jlaboparopnasi padora «CiokHble 0e1KID)

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

Brinenenue ne3oxkcupudoHykieonpoTenHoB u3 cenesenku. Peakus JJHII ¢ qudennnamunom.
bensunuHoBas mpo6a Ha TEMUHOBYIO TPYIIHPOBKY TeMOTTIOOMHA.

KoHTponbHbIE BOTPOCHI:

1. Hackonpko o60cHOBaHO, Ha Bam B3msiy, IeieHne Ha MPOCTHIC U CIIOKHBIE OSJIKH?

2. B yeM paznuunie Mexay DIMKONPOTEUHAMH U MTPOTEOTIMKaHAMU ?

3. Kakwuie TUTIBI CBSA3€H CyIIECTBYIOT MEKIY yIIIEBOIHBIME KOMIIOHEHTAMU 1 OelkaMu?

4. Tlepeuncnure GPyHKIMHN TIIMKOMPOTEUHOB B OPTaHU3ME.

5. IloueMy IIIMKONPOTENHBI MEHEE UYBCTBUTEIBHBI K ICHCTBHIO IEHATYPUPYIOMUX (HaKTOPOB, YEM IMPOCTHIE
oenku?

6. Ilepeuncnure QpyHKIIMU XPOMOIIPOTEHHOB B OpPraHU3ME.

7. PaccmoTtpuTe CTPYKTYpY U (yHKIIMHM TeMOTIIOOnHA A.

8. Ilouemy reMOTIIOOHH 3apo/Ibiiia U pedeHKa 00a1aeT pa3HbIM CPOACTBOM K KUCIOPOAY?
9. Yto nyumie pactBopsiercs B Boae: HK wnu HIT? [Touemy?

10. Kakoii cBsi3bto cBsi3biBatoTcs Hykiaeotuasl B JIHK u PHK?

11. Kakue cBsi3u yaepKUBAIOT MOTUAE30KCUPUOOHYKIICOTHIHBIC 1IeTTH B OucnupanbHoi Mmosiekynae JJTHK?
JlabopatopHoe 3ansitue. Jlaboparopnasi padora «buoxummus pepmMeHTOB»

JleiicTBHE aKTUBATOPOB U MHIMOUTOPOB HA O-aMHJIa3y CIIIOHBI.

Omnpenenenne akTUBHOCTH O-aMHJIa3bl CIIIOHBI 10 BonbremyTy.

KoHTponbHBIE BOIPOCHI:

1. KakoBa poinb pepMEHTOB B opranuzme?

2. K xakomy KJ1accy XMMHUYECKUX COCTMHEHUH MOXHO OTHECTH (DepMEHTHI?

3. Uto npencrasnseT coO00i aKTUBHBIN LIEHTp GepmeHTa’?

4. KakoBbl 0COOCHHOCTH JEWCTBHS (EPMEHTOB 110 CPAaBHCHHMIO C JIEHCTBHEM HEOPTaHWYECKHUX
KaTrajanu3aropoB?

5. [Touemy 1ipu KUTISTYCHUH PACTBOPOB (PEPMEHTOB MPOUCXOAUT UX WHAKTHUBAITUS?
7. Kakoe BrnusiHue Oka3biBaeT uaMeHeHue pH cpepl Ha akKTHBHOCTH (DEPMEHTOB U TIOUeMy?
8. Kakoi mpuHITUI JISKUT B OCHOBE Ka4Y€CTBEHHOTO ONpeeieHus (epMEHTOB?



9. Uto Takoe aKTUBATOPHI U MHTUOUTOPHI pepMeHToB? Kak MOXKHO MCCIE0OBAaTh UX BIHMSHHUE Ha JEHCTBUE
bepmenta?
10. IlpuBeauTe MpUMeEpPHI HCIIOIB30BaHUs (HEPMEHTOB B MEIUIIMHE.
JlaGopaTopHoe 3ansitue. Pemenue 3ajay.
Pacuer pl 6enkoB 1 MENTUAOB.
Pacuer akTUBHOCTH (PEPMEHTOB.
Omnpenenenre N3MEHEHUSI aKTHBHOCTU ()EPMEHTOB B 3aBUCUMOCTH OT pH cpenbl, TeMneparypbl, BHECEHUS
BEIIECTB B CHCTEMY «(pepMEeHT-CyOCTpaTy.
Pacuer koHcTaHThl Muxasnuca W OmpeAelieHUE THUIA WHTHOWpOBaHUs (EPMEHTAa C HUCIOIH30BAHHEM
rpaduueckux 3aBucuMocTtei bpurrca-Xonaeiina u Jlaiinynsepa-bepka.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. CocraBbTe M U3YUNUTE KOHCIEKTHI JIEKIUI IO TEME.
2. [MonroToBbTe KOHCHEKT 1O TeMme «lcnonb3oBaHue PepMEHTOB B MEAUIIMHEY.
3. TloaroToBbTech K JIaOOpAaTOPHBIM padboTaM «AHAIHM3 OCIKOB M aMHUHOKUCIOT», «CIIOKHBIE OCIKN» W
«buoxumust (GepMEeHTOB»: 3aloJIHUTE J1a0OpaTOPHBIA KypHall, OMMILUTE XOJ BBHIMOJIHEHUS pPabOTHI,
YpaBHEHUs peakiuii, OTBETbTE Ha KOHTPOJbHBIE BOIpochl. [locie BbImoigHEeHHs jJabopaTopHON pPabOThI
BHECTHU B J1a00paTOPHBIN KypHAaJl HAOIIOIEHUS ¥ BBIBOJIBI 110 TIPOBECHHBIM OIBITAM.
4. OTBEeTHTE HA BONPOCHI:

o [IpenmMer u 3agaun OMONOTHYECKON U KIMHUYECKOW XUMUH. [ToHATHE 0 OMOXUMUYECKUX PEaAKIIHIX.

e AMHHOKHUCJIOTHI - CTPYKTYpHbIE MOHOMEpPHI OenkoB. OOmias XapakTepucTHKa, KiiaccuuKanus

(monsipHbIe, HEMOJSPHBIE, MOJIIPHBIE HE3apsKEHHBIE), CBOMCTRA.

CrnenipnIHOCTH IEPBUYHON CTPYKTYPHI Oenka. OcoOeHHOCTH 00pa30BaHMsI IENTHIHON CBS3H.
Ornpenensroriasi poyib MEPBUYHON CTPYKTYPHI B (popMupoBaHuu 00Jiee BHICOKHX YPOBHEH
OpraHu3aIy OEIKOBOM MOJIEKYJIBL.

o Bropuunas crpykrypa Genka. CBsi3u, CTaOMIN3UPYIOIINE BTOPUUHYIO CTPYKTYPY, O-CIIUPAITb.
®DaxTopsl, HAPYIIAIOIIUE CITHPATH3AINI0. b-CKIaauarasi CTpyKTypa, 0COOCHHOCTH
KOH(DOPMAIIMOHHOTO CTPOESHHUS.

o Tperuunas cTpykrypa 6enka. CBs3H, CTaOMIN3UPYIONINE TPETUYHYIO CTPYKTYPY (KOBaJIGHTHBIE,
HOHHBIE, TUAPOGOOHBIC, BomopoaHbie, Ban-nep-Baanbca).

o UYerBepTuuHas cTpykTypa O6enka. [loHsTHEe 0 MOHOMEpax M OJIMTroMepax. 3aBUCUMOCTh CBOMCTB Oeka
oT ero koHpopMaruu. B3auMocBsi3b CTPYKTypbl U (DyHKITUH.

o [lonsTue «HaTuBHBIN Oeok». [ToHsATHE 00 aymutocTepuYecKuX OenKax.

o OcHOBHBIE (DYHKIIUHU MPOCTBIX U CIOKHBIX OCJIKOB B OpraHU3Me: CTPYKTypHasi, KaTaJIMTHUECKasl,
pelenTopHasi, peryisiTopHas, TPaHCIIOPTHAs, 3all[UTHAs, COKpaTUTEIbHAs U APYTHE.

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

o PacTtBOpuMOCTH Genka B Bojie. 3aBUCMMOCTh PACTBOPUMOCTH OT aMHHOKHCIIOTHOTO COCTaBa OEJIKOB.
OU3NKO-XUMHUYECKHE CBOMCTBA BOJHBIX PacTBOPOB OenkoB. [ToHsATHE 00 N3037EKTPUIECKOM TOUKE.

o Jlenarypauus u peHatypauus 06enkoB. JleHaTypupyroniie areHTsl (pusnueckue 1 XUMUYECKHe).
Hcnonb3oBanue sBICHUS ACHATYpalluH B KIMHKUKE. Peakin ocakienns 6eKka B BOIHBIX pacTBOpPax.
BricanuBanue 6enkoB. OOpaTuMocTs npouecca. Mcnoap30BaHue BHICAIMBAHUS B MEAULIMHE.

o Ilpocteie 6enku. [Tpunnun ux knaccuduramuu. [ moOynspasie 6enku. @yHKIUN aTb0yMHUHOB 1
100y IMHOB IJ1a3Mbl KpOBU. OCOOEHHOCTH CTPOEHUS U (DYHKIIMS THCTOHOB U IIPOTaMUHOB.
OubpwIsIpHBIC OSNIKU (MHUO3WH, KOJUIAreH, 3JIAaCTHH, KEPATHUH).

o CrnoxHble 0Nk, UX KIaccupUKanys. MeTamionpoTenHbl U UX GYHKLUS B OpraHU3Me.

o Aumoctepudeckue popmsl remoriioonHa. ['emornoounonaruu. CTpykrypa, PyHKIIMOHAIBHOE
CXOJICTBO U pa3JInyMe MOJIEKYJI TeMOINIOOMHA U MUOTIIOOWHA.

o XuMHYECKas MpUPOJa, CTPYKTypa U pyHKIMH PEPMEHTOB, XapaKTEPUCTUKA KO(DAKTOPOB U
KOo(pepMEHTOB, UX POJIb B KaTajau3e.

o [lonsTHe 00 aKTUBHBIX IIEHTPaX (HEPMEHTOB. AJTOCTEPUUECCKUN IEHTP. AJUTOCTepUIECKUE
(bepMeHTHI.
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N3odepments MynbTUMONEKYIIpHBIE ()epMEHTHBIE CUCTEMBL. EuHMIIBI (pepMEHTAaTUBHOM
AKTHUBHOCTH.

o MexaHu3Mm neicTBUS PEPMEHTOB.
o Knaccuduxamus dpepmentos. [Ipumepsr.

CpoactBo Mexay cyoctparom u pepmertom. [ToHsTre 0 kKoHCTaHTe Muxasnuca. YpaBHEHHE
Muxasnuca-MeHTeH.

o YpaBHenus bpurrca - Xonneitna u Jlaiinyusepa-bepka. OrpannueHus IpUMEHEHNs ypaBHEHUS
Muxasnuca - MeHTeH.

o AKTHBaTOpBHI U UHTHOUTOPHI (pepMeHTOB. Trbl MHTHOMPOBaHUS PEPMEHTOB: 0OpaTUMOE U
HeoOpaTuMoe; KOHKYPEHTHOE M HEKOHKYPEHTHOE.

o Bmusaue pH u remneparypbl Ha CKOpOCTh (hepMEeHTAaTUBHBIX peakiuil. CrienupuIHOCTb ASHCTBUS
(bepMeHTOB.

o 3HaueHue (pepMEHTOB B PETYISALIUN OOMEHA BELIECTB.

Tema 2. Buoxumus BuTaMuHoB. CBolicTBa U (PyHKIMH 0MOJIOrHYeCKHX MeMOpaH.
MexaHu3MbI nepeayu FTOPMOHAJIBHOIO CUTHAJIA
(OIIK-9)
Jlexknus.
Jlexuus «BBenenue B 0OMeH BeecTB. buoxumus nuranus. ButaMuHeDy

[Tonsitue o metabonusme, MeTabomnueckux myTsax. OOMEH BEIIeCTB: MUTaHUE, METa00IM3M U BBIICIICHUE
MPOAYKTOB Merabonu3ma. CocraB THINM dYejdoBeka. OpraHMYecKWe W MHHEpaJIbHBIE KOMITOHEHTHI.
OCHOBHBIC 1 MHHOPHBIC KOMITOHEHTBI. OCHOBHBIC MTUIIICBBIC BEIIECCTBA- YIIICBOJIBI, JKUPHI, OCIIKH; CyTOYHAS
MOTPEOHOCTh, IEepeBapUBAaHME;, YAaCTUYHAs B3aMMO3aMCHIEMOCTh TpW NHTAaHWWA. He3amMeHUMBIC
KOMITOHCHTBI OCHOBHBIX IHIICBBIX BelIeCcTB. HezaMeHUMBbIE aMHHOKHCIIOTHI, THINEBas IICHHOCTh Pa3HBIX
OenkoB. JIMHONIEBAs KMCIIOTA - HE3aMEHUMas JKUPHAs KUCIIOTa.

Buramunbl. Knaccudukanuss BuramMuHOB. VICTOpUS OTKpBITHS M H3y4YeHHs BUTAaMUHOB. DyHKIHMU
BUTAMHUHOB. AJII/IMCHTaprIC nu BTOpI/I‘-IHI:Ie ABUTAMHWHO3bI W THUIIOBUTAMHWHO3ELI. FI/IHCpBI/ITaMI/IHO3LI.
BI/ITaMI/IHBaBI/ICI/IMBIe nu BI/ITaMI/IHp€3I/ICTeHTHBIe COCTOAHUAA. BI/IOXI/IMI/I‘-IGCKEUI XapaKTepI/ICTI/IKa IIaToOrcHe3a
paxurta. buoxummuueckas XapakTepuCTHKa THIIEPBUTAMUHO30B A 1 D.

MuHepalibHbIE BEllleCTBA MUIIK. PernoHanbHbIe MaTONOTUH, CBSI3aHHbBIE C HEOCTAaTKOM MUKPO3JIEMEHTOB B
MUILE U BOJIE.

Jlexus «buonorunueckue memOpanbl. CTpyKTypHasi opraHuszaius. YdacThe MeMOpaH B OpraHu3allud U
Peryisiiuy MeTaboIn3Ma KISTKID

OcHoBHBIE MeMOpaHbl KIeTKH ¥ uX (QyHKiuu. Pomb mMemOpan B oOMeHe BemiecTB M »Hepruu. OoOmue
CBOWCTBa MeMOpaH: KUJIKOCTHOCTb, IOTIEPEUHAsI aCHMMETpPHUs, U30UpaTeIbHasi IPOHUIIAEMOCTb.
Jlunuauelii cocraB MemOpaH - GocONMMIUABI, DIUKOIUIUIBI, XolecTepuH. Ponp numuaoB B
(dbopMHpOBaHUHN JTUMHMIHOTO Oucios. BiusHMe XolecTeprMHa Ha BO3MOXKHOCTH JIaTepalbHOW Iu(Qy3uu
TUNUI0B U OenkoB. Yuactue ¢ocdonumnas B ooMeHe Ghochomunumaos.

benku memOpaH - WHTErpanbHbIE, MMOBEPXHOCTHBIE, «3aAKOPEHHBIE». 3HAUEHUE MOCTTPAHCIALUOHHBIX
MonuduKkanuii B o0pa3oBaHuU (PyHKIIMOHAIBHO-aKTUBHBIX MEMOpaHHBIX OCJIKOB. MeXaHH3MBbI TMEepeHoca
BEIIECTB 4epe3 MeMOpaHbl: mpocrtas audQys3us, nepBUYHO-aKTUBHBIA TpaHcmopT (Na+, K+-ATdaza),
MMACCUBHBIA CUMITOPT M AHTHUIIOPT, BTOPUIHO-aKTHUBHBIM TPAHCIOPT, perynupyembie kaHaibl (Ca2+-kaHai
HH/IOIUIA3MATUYECKOTO PETUKYIYyMa).

[Tonsitue o ropmonax. Knaccudukarus TOpMOHOB 110 XMMHUYECKOM CTpyKType. TpaHcMeMmOpaHHas repeaada
CUTHaja. YdacTue MeMOpaH B aKTUBALIMU BHYTPHUKJIETOUHBIX PEryISTOPHBIX CUCTEM - aeHWIATINKIa3HOM
1 nHO3uTON(GOChATHON W Tepenadye CUTHaNA JIMIUAOPACTBOPHUMBIX CTEPOMIHBIX TOPMOHOB, TUPOKCHHA.
Karanutuueckue MeMOpaHHbI€ PELIENTOPHI, IPUMED - PELENTOP UHCYINHA.

OCHOBHBIE MEXaHH3MbI PETYIIIUN METa0O0IM3Ma: U3MEHEHHE aKTUBHOCTH (DEPMEHTOB (aKTHBHPOBaHUE M
WHTUOMPOBAaHKE), W3MCHEHHUS KOIWYECTBa (EPMEHTOB B KJIETKe (MHIYKIWS M PENpPeccHus CHHTE3a,
M3MEHEHHE CKOPOCTH pa3pylieHust (PepMEHTOB), U3MEHEHHS TPOHUIIAEMOCTH KIJIETOUYHBIX MEMOpaH.

IIpakTH4eckoe 3aHATHE.
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IIpakTuyeckoe 3ansaTue. Cemunap «buosornueckue MeMOpaHbl: CTpoeHHe U (PYHKITUMD)
1. XuMu4ecKkuii cocTaB, CTpOECHUE, CBOMCTBA U (YHKITUH OMOJIOTUYECKUX MEMOpaH.

2. TpaHCHIOpPT BEWIECTB 4Yepe3 KIETOYHYI0 MeMmOpaHy: maccuBHas nuddysus, oOnerdeHHas auddysus,
AKTUBHBINA TPAHCIIOPT.

3. Ponp Guonornyeckux MeMOpaH B IUIACTUYECKOM, SHEPTeTUYECKOM U MH(POPMALIMOHHOM 00OMEHAX KJIETKU
C OKpY’KaIOILLEH Cpeo.

4. 3HayeHHe 3HAHUU O CTPOCHUU OHOIOTMYECKOM MEeMOpaHBl M MEXaHHW3Max ee (PYHKIIMOHUPOBAHUS JUIS
[IPAaKTUYECKON MEIULIVHBI.

5. MexaHu3Mbl MEXKKIJIETOYHON CHUTHAIU3ALMKM C IOMOLIBI0 XMMUYECKMX IIOCPEIHUKOB U PEryJISTOPOB.
BHyTpuKIIETOUHBIE Y BHEKJIETOYHBIE PELENTOPbI CUTHAJIBHBIX MOJIEKYN. IloHsATHE O NEpBBIX U BTOPBIX
IIOCPEIHUKAX B MEKKICTOYHOU CUTHAIU3ALAH.

6. TpancmemOpaHHas repeada CUTHAJIOB Ha PUMEPE aICHIIIATIIUKIIA3HOM MECCEHKEPHON CUCTEMBI.
7. TpancmemOpaHHas iepeiaya CUrHaJIOB Ha IpUMepe HHO3UTONI(HOC(HATHON MECCeHIKEPHON CHCTEMBI.
8. TUpO3UHKUHA3HBINA PELENTOP.

9. CreponHble TOPMOHBI: MEXAHU3M IIEPEJAUYM TOPMOHAJIBHOTO CUTHAJIA.

IIpakTnueckoe 3anstue. KosIOKBUYM, pelieHue 3aJa4 M TeCTHpPOBaHHE (KOHTPOJbHBINA cpe3) MO
TeMe «buoxumusi BuTamMuHoB. CBoiicTBA W (YHKIHH OHOJOrHYeCKHMX MeMOpaH. MexaHU3MBbI
nepeaayd rOpMOHAJIbHOIO CUTHAJIA»

1. ABUTaMUHO3HbBIEC, THUIIOBUTAMUHO3HBIE M TUIEPBUTAMUHO3HBIE COCTOSHUSI OpraHM3Ma YeJOBEKa.
[Iprunnbl BO3HUKHOBEHHUS. [IpuMepsl.

. CoBpemenHast kiiaccu(uKanys BUTAMUHOB. bruonorudeckas pojib BATAMUHOB.
. Butramun B1 xumudeckas cTpykTypa, HEIOCTaTOYHOCTh, (DYHKITHU.

. buoxumus Butamuna A.

. Butamun B6, xumudeckas CTpyKkTypa, HeIOCTaTOYHOCTh, (YHKITUH.

. Buramun B12, xumuueckast cTpykTypa, HEIOCTaTOUHOCTh, PYHKIIUN

. Butramun E. Xumudeckas nmpupoja, HE10CTaTOYHOCTh, OMOJIOTHYECKAs POJIb.
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. Butramunsi C u P, cTpykTypa, HE10CTaTOUHOCTD, POJIb B OpraHU3ME.

9. Butamunbl B3 u PP (HukoTnHOBas kucinora). XumMudeckasi CTpyKTypa U CBOMCTBA, (QYHKITUH.
10. Butamun BS (maHTOTEHOBAsI KMCIIOTA), CTPYKTYpa, POjib B OPraHU3ME.

11. Buramun H (6uotuHn), cTpoeHHE, CBOWCTBA, (DYHKITHH.

12. Buramuns! rpynmst D, cTpoeHue, CBOHCTBa, QYHKLIUH.

13. Buramun K. XuMmuueckast mpupoaa, HeJOCTaTOYHOCTh, (PYHKITHH.

14. AHTUBHTAMHUHEBI, MEXaHU3M UX JCHCTBUS, HCIIOJIH30BAaHUC B MCAUIIMHE.

15. CoBpemeHHbIE MTpeICTaBICHHSI O TOPMOHAX, ONpeeeHIe OHATHS, KilaccupuKanus (10 XMMHUYECKOMY
CTPOCHHIO, CTPYKTYPHOU OpraHU3aIi, MEXaHU3MY JCHCTBUSA).

16. buonornueckue MeMOpaHBI - CJIOXKHBIE HAIAMOJEKYIsApHbIE OOpa3oBaHUs. XHMHYECKHHA COCTaB,
CTpOEHHE, CBOMCTBA U (DyHKIUH.

17. TpancnopT BemIECTB uUepe3 KIECTOUYHYI0 MeMOpaHy: maccuBHas Auddysus, obnerdyeHHas auddysus,
AKTUBHBINA TPAHCTIOPT.

18. MexaHu3Mbl MEXKKJIETOYHOM CUTHAJIM3ALHUKM C TOMOIIBIO XMMHYECKUX MOCPEAHUKOB U PETYISTOPOB.
BHyTpuKiIeTOUHbIE U BHEKJIETOYHBIE PELENTOPhl CUTHAJIBHBIX MOJIEKYN. [IOHSATHE O MEepBBIX M BTOPBIX
MOCPETHUKAX B MEXKKJIETOUHOM CUTHAIU3AIINH.

19. TpancmeMOpaHHas epeada CUTHAJIOB Ha MPUMEpPE aJCHUIATIIMKIA3HON MECCEHKEPHON CUCTEMBI.

20. TpancmemOpaHHas Tepenada CUTHAJOB Ha MPUMEpPE TYaHWIATIHMKIA3HON KaJIbI[UH-MECCEHKEPHOU
CUCTEMBI.

21. Ilepenaya ropMOHAJIbHBIX CUTHAJIOB HA MPUMEPE CTEPOUIHBIX TOPMOHOB.
22. PenienTopsl ¢ THPO3UHKMHA3HOM aKTUBHOCTBIO.
JlaGopaTopHbie padoThbI.
JlabopaTopHoe 3ansitue. JlaboparopHas padora «KauecTBeHHOe onpeieieHne BATAMHUHOBY
Peakmus oxkucnenus Buramuna Bl (TmamuHa) B THOXPOM.
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Peaxuus Buramuna B6 (nmupunokcuna) ¢ ximopuaom sxenesa (III).
KauectBennas peakius Ha ButramuH C (ackopouHoByt0 kuciory) ¢ K3[Fe(CN)6].
Peakiusa suramuna C ¢ METUIIEHOBOM CUHBIO.
KoHTponbHBIE BOTPOCHI:
1. Kakue BemecTBa oTHOCSTCS K BuTaMuHaM? KakoBa ux o0mas pyHKIHs B opranuzMe?
2. JlaitTe onpenesieHe aBUTaMUHO3aM, TUIIO- U TUIIEPBUTAMUHO3aM.

3. Oxapaktepusyiite OuOXUMHUYECKHE (YHKIMUM BHUTAMHHOB, OIpENEICHHE KOTOPHIX IPOBOIMIOCH B
naboparopHoii padore.

JlabopaTtopHoe 3ansitue. Jlaboparopnasi padora «KauecTBeHHOe onpee/ieHHe TOPMOHOBY
KauecTBeHHas peakuus Ha aJpeHAIINH.

KauecTBeHHbIE peakIiy Ha MHCYJIMH: OWypeToBas peakius, peaxius Dos.

KoHTponbHbIE BOTPOCHI:

1. Maiite onpeneneHne TOpMOHAM.

2. Kak kimaccuduiupyror ropmonsi? [IpuBenute mpuMepsl TOPMOHOB KaXKJIOTO Kjlacca.

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

4. Kparko oxapakTepu3yuTe MOJIEKYIISIPHBIE MEXAHU3MBbI [IEPEJaud TOPMOHAJIBHOTO CUTHAJIA.
JlabopatopHoe 3ansitue. Pemenue 3agaq

3ajaun MO CTPOCHUIO M KIACCU(PUKAIUU BUTAMUHOB, UX OMOXMMHUYECKUM (PYyHKIHUSAM, THIO- THIEp- U
aBUTAaMUHO3aM.

3aiauu 1Mo BOMpOCaM CTPOEHHUS U QyHKUUNH MeMOpaH, MEXaHW3MaM Iepelayd TOPMOHAJIBLHOTO CHUTHAsla B
KIIETKY.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. CocraBbTe M U3yUUTE KOHCIIEKTHI JIEKIIUH 10 TEME.
2. [ToaroroBbTE KOHCIEKT MO TYaHUJIATITUKIIA3HOW MeCcCeHKepHOM cucteMe, Ca2+ - nHoszurtondocharHo
MECCEH/I)KEpPHON CHUCTEME.
3. IlogroroBsTech K JabopatopHbIM pabotaM «KauecTBeHHOE ompeseneHne BUTaMUHOBY U «KadecTBeHHOE
OTpe/ieJIeHUEe TOPMOHOBY»: 3alOJIHHUTE JaOOPAaTOPHBIA JKypHal, OMHUIIKWTE XOJ BBIMOJHEHUS paboTHl,
YpaBHEHUs peakiuii, OTBETbTE Ha KOHTPOJbHBIE BOIpochl. [locie BbImoigHeHHs jJabopaTopHON pPaboThI
BHECUTE B J1a00OpaTOPHBIN KypHAaJ HAOIIOIEHUS M BBIBOIBI 110 TIPOBEACHHBIM OIBITAM.
4. CocTaBbTe TaOIUIly TT0 OMOXUMHYECKUM (DYHKIIMSIM BUTAMHHOB.
5. OTBeTHTE Ha BONIPOCHI:

¢ ABHTAMHMHO3HbIE, TMIIOBUTAMUHO3HbIE U TUIIEPBUTAMUHO3HBIE COCTOSHUSI OPraHU3Ma YeJIOBeKa.
[IprurHbl BO3HUKHOBEHUS. [Ipumepsl.

CoBpemenHas kiaccu(uKalys BUTaMUHOB. bruonoruueckast pojib BUTAMUHOB.
e AHTHUBHUTaMUHBI, MEXaHU3M UX JICHCTBUS, UCTIOIH30BAHUE B MEAHUIINHE.

o CoBpeMeHHbIE TPEJCTABICHNS O TOPMOHAX, ONPEEIeHNE OHATHS, KJIacCuPUKaIus (1o
XUMHUYECKOMY CTPOEHUIO, CTPYKTYPHOU OpraHU3aIii, MEXaHU3MY JACUCTBUS).

o Bo03MOXHO 1111 cO31aTh OTHOCUTENBHO MPOCTHIE MOAEIBHBIE CUCTEMBI, C IIOMOIIBI0 KOTOPHIX MOKHO
UMUTHPOBATh U UCCIIEIOBATH MPOIECCHI, TPOTEKAIOIINE C yUacTUEM MeMOpaH B KJIeTKax?

Tema 3. buosiornueckoe okuciaeHue. O0umuii nyTs karadoansma. Oomen ymiesonos (OIIK-3,
OIIK-9)
Jlekumus.

Jlexums «Ilonsarue o katabonusme u anabonusme. buosnepreTuka

KataGonu3mM OCHOBHBIX NHIIEBBIX BEIIECTB - YIJEBOIOB, XHPOB, OCIKOB (aMHUHOKHCIOT), TOHSATHE O

cneun(puUeckux MyTsaX Karabonu3ma (10 oOpa3oBaHMsA NHUpPyBaTa M3 YIVIEBOJOB M OOJBIIMHCTBA

aMHHOKHCIIOT U /10 00pa3oBaHus aneTui-KoA u3 )KHUPHBIX KHCIOT M HEKOTOPBIX aMHUHOKHUCIIOT) U 00IeM

MyTH Katabonu3Ma (OKKCIIeHne mupyBara u auetmi-KoA).



OxucnuTensHoe J1eKapOOKCHIMPOBAaHUE MHPOBUHOTPATHONW KHCIOTHI: IOCIIEAOBATEIbHOCTh PEAKLUH,
CTPOCHHE MUPYBATACTHIPOr€HA3HOTO KOMIUIeKca. LIMKJII JMMOHHOM KHCIOTHI: TOCJEI0BaTEbHOCTD
peakiuii U xapakrepucthka GepmeHToB. CBS3b MEXIY OOIIMM IyTeM KaTaboilu3Mma U IIeTbl0 MepeHoca
SNIEKTPOHOB M TMPOTOHOB. MeXaHM3MbI PEryslMd LUTPATHOTO LUKJIa. AHabonmuueckue (YHKIMU IMKIIA
JIMNMOHHOM KHCIIOTHI. Peakiuu, MOnoIHSOMNE IUTPATHBIN [UKIL.

KoHnnentpamust MeTtaboiIMTOB - Tpenenbl W3MEHEHWH B HopMe M Tpu mnarojoruu. CBsi3b MEXIY
aHa0O0JIM3MOM M KaTaOOIU3MOM.

DOHAEPTOHUYECKHE W DK3EPrOHMYECKHE pEaKUWu B JKUBOW KJeTKe. MaKpo3pruyecKkue COeTUHECHUSI.
Cy6ctparnoe ¢dochopunupoBanue, oKucauTensHoe GochopunrpoBanue. JlerunpupoBanue cyocTparoB u
OKHCIJIEHHE Bojiopoa (0Opa3oBaHKe BOMBI) KaK UCTOYHUK dHepruu s cuHTe3a AT®. HAJl-3aBucumelie u
¢naBuHOBBIe AeruaporeHasbl, HAJIH-merunporenasa, yOuxuHON-IeruaporeHasa (IUTOXpPOM C -
penykrasa). Llutoxpom ¢ - okcuaasza. OxucnutensHoe Gochopunuposanue, kodpoumnuent P/O. Ctpoenue
MUTOXOHAPHUI U CTPYKTypHasi OpraHu3anus AbIXaTeIbHOH 1enu. TpaHCMeMOpaHHBIN IEKTPOXUMUYECKHUMA
MOTEHIIMAT KaK MPOMEXYTOo4dHas (popMa >HEPruu HpU OKHUCIUTEIBHOM (ochopunupoBanuu. Perymsanums
HeNH TepeHoca JIIEKTPOHOB  (AbIXaTeIbHBIM KOHTPOJb). Pa3o0IieHWe TKAaHEBOTO JbIXaHHUS U
OKHCIHUTENbHOTO (hochopmnupoBanus. TepmoperynsTopHas (yHKUIUS TKaHEBOro abixaHus. Hapymenus
HHEPreTUUECKOro OOMEHa: THIIO’HEPTeTHUECKUE COCTOSHHUS KaK pe3yJlbTaT TUIMOKCHUH, THUIO- WU
aBUTAMHUHO30B U JIp. Ipu4HH. TepMoreHHas (GyHKUUS SHEPreTUYecKoro ooMeHa B Oypoil *KHpPOBOM TKaHHU.
Bo3pacTHast XapakTepUCTHKAa SHEPreTHYEeCKOro OOECIEeYeHHsT OpraHu3Ma IUTATEIbHBIMH BELIECTBAMHU.
OOpa3oBaHue TOKCHYECKHX (HOpPM KHCIOpPOAA, MEXaHM3M HUX MOBPEXKIAIOMIET0 JCHCTBHS Ha KIETKH.
[ToBpexxeHne MeMOpaH B pe3ynbTare MEepeKUCHOTO OKHUCICHHS JIMIUAOB. 3alluTa OT TOKCHYECKOrO
JeicTBUsl Kuciaopoaa: HedepMmeHTaTuBHble - BuTamuHbl E, C, miyratmoH u 1p.; (epMEeHTaTHBHBIC -
CYNEpOKCHIINCMYTa3a, Karaja3a, [Ty TaTHOHIIEPOKCH/1a3a.

Jlexms «OOMeH U (GyHKIUH YIIIEBOJOBY»

OcHOBHbIE YITIEBOBI )KMBOTHBIX, UX COJIEp)KaHHUE B TKaHSIX, Ovonoruyeckas poib. OCHOBHBIEC YIJIEBOJBI
nun. [lepeBapuBanue yrieBoJoB.

I'moko3a kak BaKHEWITUH META0OJUT YIVIEBOAHOTO OOMEHa: oOImas cxeMa HWCTOYHUKOB W ITyTeH
pacxomoBaHus TIIIOKO3bI B opraHu3me. Karabonms3M MIoKo3bl. ASpOOHBIM pacmajy - OCHOBHOW TyTh
KaTaboiM3Ma IVIIOKO3bl y YelloBeKa M JIPYrux a’poOHBIX opraHu3MoB. llociemoBaTenbHOCTh peakuuil 10
oOpa3zoBaHus TMpyBara (a’pOOHBIA TIMKONIHM3) KaK CHEIUGUYECKU I TIIOKO3bl MYyTh KaTaboJu3Ma.
Pacnipoctpanenue u ¢usnonoruueckoe 3HaueHNUE adpoOHOTO pacrajia IoKo3bl. Mcrnonb30BaHne TITIOKO3bI
JUIS CUHTE3a )KUPOB B TIEYEHU U B )KUPOBOI TKAHU.

AHa’poOHBIN pacmaj] IIIOKO3bl (aHapOOHBIN MTUKoNK3). [TMKonuTHYEeCKass OKCUAOPEIYKIIUs, TUPYBaT KaKk
aKuenTop Bopopona; cybcrpatrHoe ¢ocdopunuposanue. Pacnpenenenue u pusnonornueckoe 3HaUCHUE
aHa’pOOHOTO pacIaaa IITIOKO3BL.

buocuHTe3 MII0KO3bI (ITIIOKOHEOTEHE3) U3 aMHUHOKUCIIOT, IHIIEpUHA U MOJIOYHON KHUCIOThI. B3auMocBs3b
DIMKOJIM3a B MBIIIIAX M IIIOKOHeoreHesa B mnedeHu (umukia Kopu). Anoctepuueckue MeXaHU3MBI
perymsiiuu  a3poOHOT0 M aHa’poOHOro MyTed pacmaja DIMIOKO3bl M IVIIOKOHEOreHe3a. buoTuH.
Metabonuyeckue (GyHKIIUHN U MIPOSBICHHS aBUTAMHHO3A.

[IpencraBnenue o neHto30(pocharHoM MyTH NMPEBpaIleHUH TTI0K03bl. OKUCIUTENbHbBIE peakluy (10 CTaauu
pubyno3o-5-pocdara). Cymmapusie pe3ynbTaThl ieHTo30(ochaTHoro myTtH: obpazoBanne HAJIOH+H+ u
neHTo3. Pacrpoctpanenue u pusnonornueckoe 3HaueHue.

CBoiicTBa M pacmpocTpaHEHHE DIIMKOTeHa KaK pEe3epBHOrO TIoyiMcaxapujaa. BHOCHHTE3 TIVIMKOTeHa.
MoOunu3anus rIIMKoTeHa.

OcobeHHocTH OOMEHa IVIOKO3bI B pa3HBIX OpraHax M KJIETKaX: SPUTPOLMTHI, MO3T, MBIIIIBI, KUPOBAas
TKaHb, I1€YEHb.

W3meHeHuss oOMeHa IVIIOKO3bI B TMEYEHU (CHHTE3 M pacmaj IIUKOreHa, IIMKOJIHM3) MPU CMEHE MephoAaa
MUILEBAapEHUs Ha MOCTa0COPOTUBHBIN NMEPUOJ] U COCTOSHUS MOKOSI Ha MBIIIeYHYI0 padoty. Pons nHCynuHa,
[JIIOKaroHa, aJpeHalnHa, IPOTeUHKUHA3, a/ICHIIATIUKIa3HONH 1 HHO3UTON(OCHATHON CHCTEM.
[IpencraBienue o CTpOCHUU U QPyHKIUAX YITIEBOJHOW YaCTH TIIMKOIUIUAOB U MIUKONPOoTenHOB. CHanoBbie
KHCIIOTHI.
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HacnenctBeHHble HapylIeHUs OOMEHa MOHOCAXapuI0B U JMCAXapHUIOB: raJlakKTO3EMHUsI, HETIEPEHOCUMOCTh
(bpPYyKTO3bI, HEMEPEHOCUMOCTh IUCaXapuaoB. [JIMKOTeHO3bl M arIMKOTE€HO3bl. HapylieHus yrieBOAHOTO
oOMeHa Ipu caxapHOM Jauadere.

[Tonsitue o gommare. [laTeii kmace gonuHroB «MomynsaTopsl MeTaboimu3mMay. VHCYIMH Kak JOTMMHTOBBINA
MomynaTrop Merabomm3ma. MHIuBUAyadbHbIE OWOXMMHUYECKHE PpEAaKIMM OpraHu3Ma dYeJioBeKa Ha
JOTIMHTOBBIN HHCYJIMH.

IIpakTH4Yeckoe 3aHATHE.
IIpakTnueckoe 3ansitue. Cemunap «buosneprernka. O0MeH yrieBoaoB»

1. Makpoaspruueckue COeIMHEHUS, NX KIaCCU(PUKAII, XUMUIECKOe CTPOSHUE, 00pa3oBaHue U (PyHKIIUH.
YHuBepcallbHasl YHEPreTHYECKas «BaloTay opranusma - AT®, ee cTpoeHune, GyHKIUH, OMOIOTHYeCKas
pOJIb.

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

3. CoBpeMEHHbBIE TPEACTABICHUS O MEXaHU3ME TKaHEBOTO JibIxaHus. CTpOEHHUE AINEKTPOHOTPAHCIIOPTHOM
uenu: 4 3BeHa AEKTPOHOTPAHCIIOPTHOM LIETH, UX XapaKTEPUCTUKH.

4. OcobenHoCcTH (YHKIIMOHUPOBAHUS TIEPBUYHBIX M BTOPUYHBIX JCTUIPOTeHa3, yOUXUHOHOB, IIATOXPOMOB.
Poxrs ButamuuoB E u K.

5. Oyaru BbICBOOOXICHUS SHEPTUHU B OUOJIOTUYECKOM OKUCIIEHUU. [IpruunHbI Kackago00pa3Horo
BBIICJICHUS DHEPTUU B AJIEKTPOHOTPAHCIIOPTHON LIEITH.

6. Perynsitys GMOIOrMYeCKOTO OKUCIICHUS.

7. Ponb peakuwmii nerunpupoBanus B nukiie Kpebea.

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

9. [1atonorust GMOJOTUUECKOr0 OKUCIEHUS M OMOPHEPreTUYECKUX MpolieccoB. BiausHue pazobmaronmx
areHToB, MHIMOUTOPOB U aKTUBATOPOB.

10. IlepeBapuBanue 1 BCAChIBAaHUE YITIEBOAOB B KEIYAOUYHO-KHUIIIEYHOM TPAKTE.

11. I'mukonus. A3poGHBIH My Th pacleICHHs! YIIIEBOJ0B. DHepreTuKa mporecca.

12. AHa’poOHBIN THKOIN3. DHEPreTHKA Ipoliecca.

13. Ilytu oOMeHa NakTaTa B MEYCHH U MBIIIIAX.

14. Tlenro3odocdarHbiii MyTh MPEeBpaIEHUS TTTIOKO3HI.

15. I'mokoHEeOTreHe3, MICTOYHUKH, MEXaHU3M U PETYIALMS Mpolecca.

16. Hapymienus yrineBogHOTO 0OOMEHa IPH caXxapHOM JThadeTe.

17. BausiHrie MHCYIHHA KaK MPEACTaBUTENS JOMUHTOB MSTOTO Kilacca Ha COCTOSTHUE OpraHU3Ma 4eJIOBeKa.
IIpakTnueckoe 3ansitue. KossIOKBHUYM, pelieHue 3a1a4 M TeCTHPOBaHUE (KOHTPOJbHBIA cpe3) MO
TeMe «buosorudeckoe okuciaenue. Q0mmii nyrbr karadoausma. O0MeH yriieBoa0B»

1. CymHOCTh TIOHATHH: MeTabonm3M, aHabom3M, karabonu3Mm. Tpu dasbl karabonu3ma (TepeBapUBaHUE,
cnenuduueckne u olmume MmyTd Karabonm3ma), X Ha3HaueHUE, dHepreThyYecKas IEeHHOCTh. [loHsaTHE O
KIJIFOUEBBIX MeTabonuTax opranu3ma denoseka (anetuia-KoA, I1BK).

2. CymHocTb Iporecca Ouogoruueckoro okuciaeHus. Jlokanmzanus npouecca B kietke. Pons kucinopona
BO3/lyXa B JIETUPUPOBAHUH (OKHUCICHUHN) CyOCTpaTOB.

3. Makpoaspruyeckue COeIuHEHUs, UX KIacCH(UKAIMI, XUMUIECKOe CTpOeHHUE, 00pa3oBaHue U (DYyHKITUH.
YHuBepcallbHas SHEpPreTUdeckas «Baora» opranmsma - AT®D, ee crpoenue, QyHKIUU, OHOIOTHYECKAS
pOIIb.

4. OxucnurensHoe U cybctparHoe (ocdopunrupoBanrue. CoBpeMeHHBbIE MPEACTABICHUS O MEXaHH3MeE
OKHCIUTENBHOTO (hochopumupoBanus.

5. CoBpeMEHHbIE TPEACTABICHUSI O MEXaHU3ME TKAHEBOTO JbixaHusd. CTpOeHHE 3IEKTPOHOTPAHCIIOPTHOM
nenu: 4 3BeHa AEeKTPOHOTPAHCIIOPTHOM LIETH, UX XapaKTEPUCTUKH.

6. Ouaru BBICBOOOXKIIEHUSI HSHEPrud B OHOJOTHUYECKOM OKHUCIEHUU. [IpuumHBI KackagooOpa3HOTO
BBIJICJICHHS DHEPTUH B AJICKTPOHOTpaHCcOpTHOM 1er. Koaddunment GpochopunupoBanus.

7. DHEpreTUYeCKUiA 3apsi1 KIETKU. Perynsius OM0I0rn4ecKkoro OKMCICHHUS.

8. Pazobmenue npixanus u pochopunnpoBanus. Ternonponykuus. Bypsiit sxxup.



9. INaronmorust OUOJOTMYECKOTO OKHCICHHS U OMOIHEPreTHUECKHX MpoleccoB. BnmsHue pazoOuiarommx
areHTOB, UHTMOUTOPOB M aKTUBATOPOB.

10. ToKCMYHOCTB KUCIIOPOJia, €r0 aKTUBHBIE (POPMBI.

11. Mexanu3M cBOOOTHOPAIUKAIBHBIX TIPOIIECCOB B KJIETKE, MX 3HAYCHUE JJI OpTaHu3Ma.

12. depmeHTHI KaTasiaza, IepOKCcHIa3a, CyNMepoKCUIIMCMYTa3a — 3HaYeHUE B 00€3BpE)KUBAHUM AKTUBHBIX
¢dbopmM Kucioposa.

13. MexaHu3Mbl 3alIUTHl OT CBOOOJHOPATUKAILHOTO OKHCIEHHS TPH Y4YaCTUU HHU3IKOMOJIEKYISPHBIX
AHTUOKCHJAHTOB.

14. MukpocomanbHOE OKHCIIeHHE. KOMIOHEHTBI CUCTEMbl MHUKPOCOMAJILHOTO OKHUCJICHHS. 3HAYCHHUE st
OpraHu3Ma.

15. OOmast cxema OKHUCIHUTEIBHOTO JIeKapOOKCWIMpOBaHUS nHUpoBHHOTpanHoil kucinotel (I1BK),
nokanu3anus nporecca. CTpoeHre NUPyBaTACTHIPOIeHA3HOTO KOMILIEKCA.

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

17. Ctpoenue cyOCTpaToB, MOCIEIOBATEIBHOCTD pEaKIUil, (EepMEHTHl IMKJIA TPUKAPOOHOBBIX KHUCIOT
(ki Kpebca).

18. Ponw peakiuii neruapupoBanus B mukiae Kpedca. Bzaumocssasp L[TK, Guomorndeckoro OKMCICHUS |
HHEPTOBBICBOOOXKIAIOIIHNX MPOLIECCOB. DHEPreTUYecKast HIEHHOCTh peakUuil IUKJIa.

19. Perynsus uukia Kpebcea.
20. Anabomuueckue ¢pyHkuu nukia Kpedca. AHamaepoTHYECKUE peaKIny.
21. O06mas xapakTepucTuka, kiaccuduranus 1 GyHKIMN YIIEBOAOB.

22. MoHocaxapuapl: CTPYKTypa, CBOWCTBA, NPOCKIMOHHBICE (opmyinbl. buonorndeckn BakHBIC
MIPOM3BOAHBIE MOHOCAXapUAOB. Jl1ucaxapuIpl MUIIH.

23. 3amacHble nonucaxapuibl. OCHOBHBIE M  BCIIOMOTAaTElIbHBIE CTPYKTYpPHBIE TMOJHUCAXAPUJIBIL.
[rK03aMUHOTTIMKAHBI.

24. TlepeBaprBaHuE U BCAaChIBAHUE YITIEBOJOB B JKEIYJOYHO-KUIIIEYHOM TPAKTE.
25. I'nukonu3. A3poOHBIH MyTh PACIICIUICHUs YITIEBOI0OB. DHEPreTHKa Mpolecca.
26. AHa>pOOHBIN TIIHKOIN3. DHEPreTHKA IIpoliecca.

27. YenHOUHBIE MEXaHU3MBI TPAHCIIOPTA BOAOPOJA U3 IIUTOIUIA3Mbl B MUTOXOHJPUU: uIepoidochaTHas
YEJIIHOYHAs CUCTEMA.

28. YUenHOUYHBIE MEXaHU3MBbl TPAHCIOPTA BOIOPOJA M3 LUTOIIA3Mbl B MUTOXOHAPUU: MajlaT-acliapTaTHas
YEJIHOYHAs CUCTEMA.

29. Iyt oOMeHa JilakTaTa B TICUYECHU M MBIIIIIIAX.

30. ITenTo30odocdaTHbIil MyTh MPEBpAIICHUS TITIOKO3bI.

31. OOMeH JTaKTO3bI U TAIAKTO3bl. BKITFOUEHUE raakTo3bl B MPOIIECC TIIMKOIU3A.

32. BxirodueHne (ppyKTo3bI B MPOIECC TTUKOIN3A.

33. Paznuuus 1 CXOJCTBO CIIUPTOBOTO OPOXKEHHSI U TIIMKOJIM3A.

34. [Tyt meTaboaM3Ma 3TaHOJIa B OPTaHU3ME YEJIOBEKa.

35. I'moKoHeoreHes3, UCTOYHUKH, MEXaHU3M U PETYIIALMS Mpolecca.

36. Hapymienus ooMeHa yrieBonoB. [ TMKOT€HO3HI.

37. Hapymenust oomMeHa yrieBoaoB. CaxapHblil 1uaber.

38. Hapymienus ooMmeHa yrineBonoB. OpyKTo3ypus, raJakTo3eMHUsl, HETIEPEHOCUMOCTD JIAKTO3bI.

39. IlonsiTE O TONUHTE.

40. NHCynuH KaK JOMMHTOBBIA MOAYJIATOP MEeTaboIM3Ma.

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

JlabopatopHoe 3ansitue. JlaboparopHasi padora «OxkcuaopesyKras3b»

OO6HapyXeHHe JerHAporeHa3bl (KCAaHTHHOKCHAA3a, albJeTHICTHAPOreHa3a) B MOJIOKE (peaKius

apaunrepa).

ComnocrapneHue peoKc-MOTeHIIUAI0B PUOOBIABHHA U METHJIEHOBOTO CHHETO.
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Onpenenenne karanassl 1o A.H. baxy n A.1. Onapuny.
KoHTponbHbIE BOTPOCHI:
1. Kakue peakuuy Katanu3upyroT GepMEeHTHI KJlacca OKCHIOPEIyKTa3?

2. Kakune xodepMeHTBHl BXOIST B COCTaB OKcuaopenykraz? Kakue BUTaMHHBI HEOOXOAMUMBI I HX
oOpazoBaHus?

3. PaccMoTpuTe pob AETHAPOTeHa3 B poIeccax OMOIOTHYECKOTO OKHACIICHUSI.

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

5. PaccMotpuTe MexaHU3M (PyHKIIMOHHUPOBAHUS bIXaTEIbHOM LIENH.
6. Uto siBisieTCs ABMIKYIIEH CUJION ISl IEPEMEILICHUS DJIEKTPOHOB B JIBIXATEJIbHOM 1enn?

JlabopaTtopHoe 3ansTue. JlaboparopHasi padora «IIupoBHHOIrpagHas KHCJI0TAa — MeTA00IUT 001Iero
NyTH KaTadoau3Ma»

KonuuectBenHoe omnpeneneHrne MMpoOBUHOTPATHOM KUCIOTHI B MOYE.
KoHTponbHbIE BOTPOCHI:

1. Maiite onpeneneHue MOHATUAM «METa0OIU3M», «KaTaboIN3M», «aHAOOTH3M.
2. Ilepeuncnure opraHOU bl KAaTA0OIMUECKON U aHAOOTUIECKOM CHCTEM.

3. Kakue oCHOBHBIE dTalbl BKIIOYAET KaTa00anu3M?

4. Kakue coeTMHCHUS HA3bIBAIOTCS KIIFOUEBBIMU MeTa0O0IUTaMu U nodemy? KakoBbl yTH UX MPEeBpAIICHUS
B opranusme?

JlaGopaTopHoe 3ansitue. JIaboparopHasi padora «MeTadoauThI YIJIEBOAHOIO 00MEHA)
KonnuectBeHHoe OIpPCACIICHUC aKTUBHOCTHU aMHJIa3bl B CbIBOPOTKC KPOBHU.

OH3UMaTHYECKUH MCTOA KAUE€CTBCHHOI'O M IIOJYKOJIMYCCTBCHHOI'O OIIPCACIICHHSA TIJIOKO3bI B MOYE C
IIOMOIIBIO TECT-IIOJIOCKH.

KoHTponbHBIE BOTPOCHI:
. KakoBbI onTuManbsHbIe yCITOBUS (YHKIIMOHUPOBAHUS TTAHKPEATUIECKON aMIUIIa3hl?
. Kakune mpoaykTs! OymyT oOpa3oBaThCsl U3 KpaxMajia B IPUCYTCTBUH MOHKEITYI0OYHOTO coKa (in vitro)?
. Kak MOxHO ompenenuTh Haaudue MpoayKTOB THAPOINIM3a Kpaxmala B mpooe?
. Uto MOXKeT OBITh TPUIMHON TUTIEPTITUKEMUH ?

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 oOpasyercs makrar? Kakoe 310 nmeeT 3HaueHue?
9

KakoB »HepreTMueckuii BBIXOA MOJHOTO a’3pOOHOTO OKHUCIIEHHUS TIIOKO3bI? YKaXKHUTE pPEaKIUu
CyOCTpaTHOTO M OKUCIUTENHHOTO (GochOopruIrnpoBaHus B 3TOM MpoLecce.

10. BcesmHOE )KUBOTHOE COICPKUTCS HA UETE, JTUIICHHON YriueBoJoB. KomndecTBO OENKOB M JUMUAOB B
pauuoHe nocratoyHo. KoHIEHTpauusi IIOKO3bl B KPOBH HOpMalibHas. 3a CYET Kakoro mporuecca
MOJIICP>KUBAETCSL YPOBEHb caxapa B KpOBU?
JlaGopaTopHoe 3ansiTue. Pemenue 3ajay.

3amaun  Ha OOmIyl0O cXeMy Kara0oju3Ma, pEaKUUW OKHCIUTEIBHOTO  JIeKapOOKCHIMPOBAHUS
MUPOBUHOTPAJHOM KUCIOTHI M ITOCIIEA0BATEIbHOCTD PEaKIMi KA TPUKAPOOHOBBIX KUCIIOT.

3aauy 0 CTPOCHUIO U MEXAHU3MY AECUCTBUS JbIXaTe€IbHON LIENH.
3aauy Ha HaNMKMCAaHWE YPAaBHEHUHN peaKIfii 1 MeXaHW3MOB IIPOLECCOB O0IIETo MyTH KaTabonu3ma.

PacueT »HepPreTMYECKOro BBIXOJA PEAKIUN OKHUCIUTEIHHOTO JEKapOOKCHIMPOBAHUS MUPOBUHOTIPATHOM
KHCJIOTHI M IUKJIa TPUKAPOOHOBBIX KUCIIOT.

3amaul Ha OCHOBHBIE MATOJIOTUU YIVIEBOIHOTO OOMEHa (IIMKOTEHOBBIE OOJNE3HH, CaxapHbIM auader,
(bpyKTO3ypHsi, ralakTO3eMUsl, HAPYIICHUS IIEpEeBAPUBAHNS U BCACHIBAHUS YTJICBO/IOB).

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocraBbTe M U3YUNUTE KOHCIEKTHI JIEKIHI IO TEME.

2. IlpuBenure mpumepsl He MeHee 10 Makpol’proB, 3alUIIMTE YPAaBHEHUS PEaKLUM HX paclleryIeHUs,
YKaXHTE, CKOJIbKO SHEPTHH BBIIEIAETCSA B KaXKIO0M Cllydae.
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3. IloaroroBbTe KOHCHEKT «l eTepornonucaxapuably.

4. TlogrotoBsrech K JabopaTopHbIM pabotam «Okcumopenykrassl», «llupoBUHOTpamHas KUCIOTa —
MeTaboIUT 00IIero MyTH Karabonu3may u «MeTabomHuThl yIIIEBOJHOTO OOMEHay: 3aroIHUTE JTa00paTOpHBIN
KYpHaJI, ONMUIINTE XOJ BBINOJHEHUSI paboThl, ypaBHEHUs peakuuil. OTBETbTe Ha KOHTPOJIbHBIE BOIPOCHI.
[Tocne BeImoHEHUS TabopaTopHO pabOThl BHECUTE B J1AOOPATOPHBIN KypHaJ HAOMIOACHHUS M BBIBOIBI 11O
MIPOBEJICHHBIM OIIBITaM.

5. OTBeThTE Ha BOMPOCHI:

e Oco6eHHOCTH (PYHKIIMOHUPOBAHUS MEPBUYHBIX U BTOPUYHBIX JETHIPOTeHA3, YOUXUHOHOB,
uuToxpoMoB. Ponb Buramuuos E u K.

o MuUKpOCOMaNbHOE OKUCIICHHE.
o @DepMeHTHI KaTaliasa, IepOKCHa3a, CYNEepPOKCHIANCMYTa3a. 3HaueHUE B OpraHnu3MeE.
o TOKCHYHOCTH KHCIIOPOAA, €r0 aKTUBHBIE (POPMBI, MEXaHU3MBbI 3aILIUTHI.

o ['mukoreHHas QpyHKIWS MTeYeHH, OMOCHHTE3 1 MOOMIIN3AIINS TIIMKOT€HA, PETYIISIIHAS U BOBMOYKHBIE
HapyIICHHUS.

o YeHOUHBIE MEXaHU3MBI TPAHCIIOPTA BOOPOAA U3 IIUTOIUIA3MbI B MUTOXOHAPHH. Manar-acrapraTHast
1 TIIepondocdaTHbIS YeTHOUHBIE CUCTEMBI.

o OOMeH aKkTO3bI U TajlakTo3bl. BKiltoueHune GppyKTOo3bl ¥ ranakTo3bl B MPOILECC MUKOIN3A.
o Paznnuus u cX07CTBO CIMPTOBOTrO OPOXKEHHSI U TIIMKOJIH3A.

o HccnenoBanne KpoBH M MOYH OOJIBHOTO MOKA3aJI0, YTO B KPOBH YPOBEHb caxapa B IpeeIax HOPMEI,
B MOu€e IMpoda Ha TIIIOKO3Y MOJIOKUTENbHAs. MOXKeT Jin OBITh ITIOKO3YpHs 0€3 THIEPTITUKEMUN?
Crenyer yu oy4eHHBIC PE3yNIbTAThl aHAIN3a CYUTATh OMINOOYHBIMH?

o Iloyemy OOJBHBIM C HAKJIOHHOCTBIO K TIOJTHOTE PEKOMEHI0BAaHO OIPAaHUYUTh YIOTpeOIeHne
YIJIEBOJIOB U 3aHUMAThCs (PU3KYIBTYpOii?

o Pebenky Miamiero mkoiabHOTO BO3pacTa HEOOXOAMMO ONPEACIUTh COJEepKaHNE caxapa B KPOBH [T
BBISIBJICHHS caxapHOro nuabeta. PebeHok nepes npoBeeHneM npoosl B 1a0OpaTOpHH OYCHb
BOJTHOBAJICA, TJIaKaJl. YCTAHOBJICHO, YTO Y peOCHKa YPOBEHb caxapa B KPOBH BBIIIE HOPMBI.
CBUIETENTBCTBYET JIM 3TO O HATMYUH y peOeHka nuabdera?

Tema 4. OoMen JunuaoB u 6eaxkos (OIIK-3, OIIK-9)
Jleknus.
Jlexmst «OOMeH 1 QyHKIIMH JTUTTAIOBY

Bakueiimme nunuapl TKaHel uenoBeka. Pe3epBHbIE JUMHUILI (KUPBI) W JUMHABI MeMOpaH (CIOXKHBIE
munuabl). JKUpHBIE KHCIOTH JTUMHUAOB TKaHEeW denoBeka. HesameHmMble (akTOpbl MUTAHHS JTHITHIHOM
MIPUPOBL.

[IumeBbie >kupbl W WX TepeBapuBaHue. BcackiBaHWEe TPOAYKTOB TNepeBapuBaHusA. Hapymenus
MepeBapuBaHus W BCachbIlBaHWA. PecHMHTE3 TpUANMITIUIIEPUHOB B CTEHKE KumledyHuka. OOpa3oBaHHe
XUJIOMUKPOHOB M TPAHCHOPT JKUPOB. Pojib  anmoJUMONpPOTEMHOB B  COCTABE  XUJIOMHUKPOHOB.
Jlunonporennnunaza. buocuHTes )KUPOB U3 yrieBo10B B neueHu, ynakopka B JIOHII u tpancnopt. Cocras
Y CTPOCHHE TPAHCIIOPTHBIX JIUIIONPOTEMNHOB KPOBU. [ MIIEPXUITOMUKPOHEMUS, TUTIEPTPUTITULIEPUIEMHUSL.
JlemoHUpOBaHWE U MOOWIHM3AIUS KHPOB B KUPOBOW TKAHHU, PETYISAIMS CUHTE3a U MOOWIU3AIMH KUPOB.
Ponb mHCynuHa, mIOKaroHa M ajapeHajanHa. BHOCHMHTE3 KUPHBIX KUCIOT, P-OKHCICHHE XUPHBIX KHCIIOT.
TpaHcmopT KUPHBIX KUCIOT albOyMHUHOM KpOBHU. Perymsimus metaboiau3Ma >KUPHBIX KUCIIOT. buocunTes u
KCTOJb30BaHNE KETOHOBBIX TEJ B KAYE€CTBE HCTOYHUKOB SHEPIHUH.

OcHoBHble  ¢ochomumuapl ¥ DIAKOJUIHIBI ~ TKaHEH  YeloBeKa: rutepodochomummm b
(bocharnmunxomuubl,  pocharuamidTanonamunbl,  docharununcepunsr).  Chunrodochomunuaml,
DIMKOTITUIICPOIMITUAIBI, TIUKOChUHTOMMIHABL. [IpencTaBieHne o OWOCHHTE3e M KaTraboIM3Me 3THX
coequHeHni. OyHKIMU Gochonunuaos U KUKOIUNIUA0B. COUHTONTUTTHIO03EI.

CrpoeHue, HOMEHKJIarypa, Ouonorndeckue (QyHKIUU 5SHKO3aHOMIIOB. bBHOCHHTE3 mpocTamianinHOB,
JIEUKOTPUEHOB.



OOMmeH ctepounoB. XOJNECTEPUH KaK NPEAIISCTBEHHUK psla APYrHX crepounoB. l[lpencraBieHue o
OuocuHTe3e xonectepuHa. BoccranoBnenue ruapokcumerwiartytapui-KoA (I'MI) B MeBanoHOBYIO
kucnoty. Perynauusa cunreza n aktuBHoctd I'MI-penykra3bl. CUHTE3 JKETUYHBIX KHCIOT U3 XOJECTEpUHA.
Konbloranus >KeJIYHbBIX KHCIOT, NEPBUYHBIE U BTOPUYHBIE JKEIYHbIE KHUCIOTHL. BpIBeleHUE XKEITUHBIX
KUCJIOT | xonectepuna u3 opranusma. JIHII u JIBII - Tpancnoptheie opMbl XonecTepruHa B KPOBHU, POJIb B
oOmeHe xonecrepuHa. [umnepxonecrepuHeMusi. BbHOXMMHMYECKHME OCHOBBI pa3BHTHUSI aTEPOCKIEPO3a.
CemeliHas runepxojieCTepuHeMHsl. bHOXMMHMYECKME OCHOBBI JIEUEHHMS] THUIIEPXOJIECTEPUHEMUU U
arepockiepo3a. Pomb [l-kucior B mpouIakTUKE —arepockiepo3a. MexaHW3M  BO3HHUKHOBEHUS
KEITYHOKAMEHHOU 00JIe3HH (XOJIECTEPHHOBLIC KAMHH).

MenbaoHMA — MpeACTaBUTEIb MATOTO Kiacca MONMUHTOB «MomynsTopbl MeTabonu3may. buoxumudeckoe
apdexTsr Menbaonus. Biusaue MenboHus Ha MeTa00IMYECKHE TIPOLIECCHl B OPraHU3ME UeJIOBeKa.

Jlexmst «OOMeH 1 QyHKIIMH aMHUHOKHUCIIOT U OCITKOBY

OOmiast cxeMa MCTOYHHUKOB M IyTEH pacxXoAOBaHHs aMHHOKHUCIOT B TKaHAX. JMHAMHYECKOE COCTOSHHE
O€JIKOB B OpraHu3Me.

IlepeBapuBanue OenkoB. IlporenHassl - MENCHH, TPHUIICUH, XUMOTpHIICHH. IIpodepMeHTsl mpoTenHas u
MEXaHU3Mbl UX IpeBpalleHus B (hepMeHTHl; cyOcTpaTHas cneuu(UIHOCTh MpOTenHas (M30MpaTebHOCTD
THIPOJIN3a MENTUAHBIX CBA3EH). DK30MenTHaa3bl: KapOOKCUIIENTHIa3a, aMHUHOMIETITUAA3], JUIICTITHIA3bI.
[TocTymuieHre aMUHOKUCIIOT B KJIETKU TKaHEH.

JlMarHocTHYecKoe 3HaYeHne OMOXMMHUECKOTO aHAIIM3a KETYI0YHOr0 U AyOACHAIBHOTO coka. [IporenHass
MIOJKEITYOYHOM KeJe3bl U ITAHKPEaTUTHI.

TpancamunupoBanue: amuHOTpaHcdepasbl; kodepmeHTHass ¢yHkuus BuTamMuHa B6. CrenuduuHocTh
aMHHOTpaHc(epa3. AMUHOKHUCIOTHI, YYacTBYIOIIME B TPAaHCAMUHUPOBAHUHU; 0C00as posib IITyTaMHHOBOU
KUCJIOTH. buonorndyeckoe 3HaueHHWE peakuui TpaHcamuHupoBaHusd. OmpesnereHue TpaHCAaMHMHA3 B
CHIBOPOTKE KPOBU TpPU [MArHOCTHKE HH(apKTa MHOKapAa, 3aboneBaHusX neyeHH. OKUCIUTENBHOE
JIe3aMHUHAPOBAaHNE aMHHOKHUCIIOT; TIIyTaMaTiaeruaporeHasa. Hempsimoe ne3aMUHHpPOBAHHWE aMHUHOKHCIIOT.
Bbuonornueckoe 3HaueHUE J1€3aMUHUPOBAHUS AMUHOKHCIIOT.

KoHeuHble IPOIYKTHI a30TUCTOrO OOMEHA: COJIM aMMOHMS U Mo4yeBHHA. OCHOBHbIE UCTOYHUKH aMMMaKa B
opranusme. Ponb niyramMuHa B 00€3BpEKUBAHUU M TPAHCIIOPTE aMMMakKa. [JIyTaMHH Kak JIOHOP aMUAHOM
IpYIIBI IPU CUHTE3€E psijia coequHeHni. [TTyraMuHas3a nodek; oOpa3oBaHUE U BbIBEJICHHE COJIEH aMMOHHS.
AxTuBalMs DIyTaMMHA3bl MOYEK NHpu anujo3e. buocuHres MouyeBHHbI. CBsI3b OPHUTHHOBOIO IMKIA C
IpeBpalieHus MU (yMapoBOM M acHaparnHOBOM KHCIIOT, INPOUCXOXKJEHHE aTOMOB a30Ta MOYEBUHBI.
Hapymenust cunTes3a U BbIBEJCHU MOYEBHHBI. [ MIIepaMMOHUEMHUH.

OOMeH 0€3a30THCTOTO OCTaTKa AMHHOKHUCIOT. [JIMKOTEHHbIE M KETOTeHHbIE aMUHOKHCIOTHL. CuHHTE3
[JTIOKO3bI U3 aMUHOKUCIIOT. CHHTE3 aMUHOKHUCIIOT U3 TIIIOKO3BI.

TpancmerunupoBanue. MeTHoHuH ©  S-ageHo3wiIMeTHOHUH. CHHTE3  KpeaTWHa, aJpeHalMHa,
docharuaunxonmunos; metmiupoBanue JJHK. TerparunpodonueBas KuciaoTa U CHHTE3 OJHOYIVIEPOAHBIX
TPYII: HUCIOJb30BAaHHE OIHOYIICPOJAHBIX TPYNI MPOU3BOIHBIX  TETPAruApo(OIUEBONH  KUCIOTHI.
MetunupoBanue romouucrenHa. I[IposBiIeHUs HEZOCTAaTOYHOCTH (PONMEBOM KHUCIOTHI. AHTHBHUTAMUHBI
¢donueBoit kucmoThl. MexaHu3M JeHcTBUS CynbhaHHIAMHUIHBIX npenaparoB. OOMeH (eHwIalaHuHa |
TUPO3UHA B Pa3HBIX TKaHAX. DECHUIKETOHYpHS: OMOXMMHUYECKUH Ie(eKT, MPOsBICHUS OOJNEC3HU, METOJIBI
npenynpexaeHrs (TeHeTHYeCcKass KOHCYJIbTallns), JUarHOCTHKA W JIeUeHUE. AJIKANTOHYpHs. ANLOMHHU3M.
Hapymenne cunresa nodaMmuHa npu napKHHCOHU3ME.

JlekapOOKCHIIMPOBaHHE aMHUHOKHUCIIOT. BUOreHHbIe aMUHBI: TUCTAMHH, CEPOTOHHUH,

l-aMuHOMAcJsiHas ~ KUCJIOTa, KarexonamuHbl. OOpazoBanue, ¢QyHkuuu. JlesamuHupoBaHHEe U
TUJIPOKCUITUPOBAHUE OMOTEHHBIX aMHUHOB.

IIpakTnyeckoe 3ansATHE.
IIpakTH4eckoe 3ansaTHe. CeMuHap «/IunuaHbii U 0eJIKOBBINH 00MEHbD)
1. Kmaccudukanms TunuaoB, ©X cBolcTBa. bromornyueckas posib B OpraHusme.
2. IlepeBapuBaHue U BcacblBaHUE )KUPOB. PECUHTE3 TMNIUAOB B KMILIEYHOMN CTEHKE.
3. Tpauncnopt munua0B. JIMIONINU3 TPUTTIMLIEPUIOB B )KUPOBOM TKAHH.
4. OKHCIIEHUE JKUPHBIX KUCIIOT.
5. O0meH anetii-KoA. CuHTE3 1 UCIIOIB30BaHUE KETOHOBBIX TEII.
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6. buocunTe3 de novo KUPHBIX KUCIOT (JIUTIOTEHE3).
7. CHHTE3 IPYTHX >KHPHBIX KACJIOT M3 MAJIbBMATHHOBOW KHCIIOTHI. Peryisnus cuHTe3a )KUPHBIX KHCIIOT.
8. Metabonusm ¢ochonnnuaos.
9. HezameHHUMBIE )KUPHBIE KUCITOTHL. DUKO3aHOUIBI.

10. CBoOOAHOpaAMKATFHOE OKHCICHHE JIMITHI0B OnoMeMOpaH. bruonornueckas poiib JaHHOTO Mpolecca B
HOpME U TaTOJOTHH.

11. buocuHTe3 XonecTepuHa.

12. O6men 3¢upos xonecrepuHa. CHUHTE3 )KETIYHBIX KHCIIOT.

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

14. Tpancniopt xonectepuHa. [ unepaunonpoTenHeMuu. ATEPOCKIEPO3.

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

16. Ilaronmoruu MUNUIHOTO 0OMeHa (IUCIUIIONPOTEUHEMUH, COUHTOIUIIUI03bI, OXKHUPEHUE, ) KUPOBOE
TePEPOKIACHUE).

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

19. AKTUBHOCTbH TpaHCAaMHUHA3 B KJIMHUYECKOW TMArHOCTHKE.

20. buorenHble aMUHBI U UX 00€3BpEKUBAHHUE.

21. Uctounuku oOpa3oBaHus U MEXaHU3MbI 00€3BPEIKMBAHUE aMMHUaKa B OpTaHU3MeE.

22. benkoBas HEIOCTATOYHOCTh, TUTIEPAMUHOAINAYPHUS, TUCTUHO3, IUCTUHYPUS, ATKANTOHYpUsI, O0IEe3Hb
XapTHyna, THInepaMMOHUEMHUSL.

23. I'1roxoHEoreHes3 U3 aMMHOKHUCIIOT. | TMKOTeHHbIE U KETOT€HHbIE aMUHOKHUCIIOTHI. [IpuMepsl. buocunres
3aMEHUMBIX aMUHOKHCIIOT.

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

1. CtpoeHre OCHOBHBIX JIMIMIOB TKAaHEH uesoBeKa: KUpHble KUCIOTH, TAI, dochomunuasl, sxemyHbe
KHCJIOTBI, XOJIECTEPUH U JIP.

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

3. O6pa3oBaHue B KUIICYHUKE TPAHCTIOPTHBIX (hopM JHUNHA0B. Poib anmoGenkoB. 3HaYeHUE XUIIOMUKPOHOB
u JIOHII B Tpancnopte *upa U3 KUIICYHHUKA.

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

5. OKucleHUE JXKMPHBIX KHUCIOT. 3HAUYE€HHE, CYIIHOCTb, IOCIEI0BATEIbHOCTh PEaKIUd. DHEepreTuka
nponeccoB. Ces3b ¢ LI1D u [ITK.

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

8. KeronoBble Tena. XumMudeckasi Ipupoaa, poiib, CUHTE3. [ [puurHbI Ke€TO3a M KeTOalKna03a MPHU CaXapHOM
nuabere U rojgoAaHuu. J[uarHocTuyeckoe 3Ha4YeHHe ONpPE/IeNIeHNs] KETOHOBBIX Tell B MOYE.

9. BuocuHTE3 KUPHBIX KUCIOT: MOCIENOBATEIbHOCTh PEaKLU, JTOKAJIU3alMs IpoIecca, XapakTepUCTHUKA
(hepMEHTOB, perysIus.

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

11. ®ynkuun pochomununos. Merabonusm ¢pochoaunuaos (pacnas, CUHTES).

12. Hapymenust oOMeHa CIIOKHBIX JIUTTH]IOB.

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

14. XonectepuH: OmMooruyeckas poiib, CoAepKaHue B opraHu3Me. VICTOUHUKH XOJIECTEpUHA B OpraHU3ME.
Krnaccudukanus npou3BOAHBIX X0JIECTEPHHA.

15. CuHre3 xonectepuHa B opranusme. Perymsusa cuHresa.
16. O6MeH >pupoB XoNeCTEpHUHA.

17. buocuHTe3 *)eT4HBIX KHUCIOT. [IepBUYHBIE M BTOPUYHBIC KETUYHBIC KHUCIOTBL. DHTEpOTemarudeckas
LHUPKYIISIIIHSL.



18. JIumonpoTenHbBl W UX POJIb B TPAHCIOPTE XOJECTEPHHA: 3HIOTEHHOTO U SK30reHHOro. llpnumHsl
BO3HHKHOBEHUS aTEPOCKIEPO3a U KEITYHOKaMEHHOM 00JIe3HU.

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

20. ITaromoruu nunuagHOTO OOMEHA: OXKHUPEHNUE, JKUPOBOE EPEPOKACHNUE NIEUEHH, TUCTUIIONPOTEMHEMHH.
21. Ocobennoctu OenkoBoro ooMeHa. A30TUCTBIN OanaHc.

22. Pacman TkaHeBBIX O€NKOB. Pe3epBHBIC OCIIKH.

23. TlepeBapuBanue OenkoB B xenynake. [Iporeonurnyeckue GpepMeHTH. MeXaHN3M aKTHBALHH.
24. IlepeBapuBanue 0enkoB B kumeunuke. [Iporeonurrnueckue hpepmeHThl. MexaHN3M aKTHBAITHH.
25. BcacbiBaHHE TIPOJYKTOB pacraja OeKoB.

26. IIpeBpanieHrst aMUHOKHUCIIOT. [[e3aMruHUpOBaHUE.

27. TpancaMMHMpPOBaHUE AMUHOKHCIIOT.

28. Peakiuu mo kapOOKCHUIIBLHOM TpyTIIIE.

29. O6pa3oBaHue U pacnaj] ONOTeHHBIX aMHHOB.

30. TokcuuHOCT, amMmuaka. IlepBu4yHOE CBS3BIBAHME aMMHUaKa B OpraHu3Me IJIyTAMUHOBOM H
acraparmHoOBOM KuciioTamu. TpaHcropTHbIE (OPMBI aMMHUaKa.

31. O6pazoBanue MoueBUHBI. OPHUTHHOBBINA ITUKII.

32. BoiBenienue ammuaka B (hopmMe aMMOHUHHBIX COJIEH.

33. BoccTaHOBUTENBHOE AMUHUPOBAHHUE a-KETOKHUCIIOT

34. O6MeH mIMIMHA, CepuHa, TPEOHHMHA 1 METHOHHUHA.

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

36. O6MeH ¢penunananuHa U TUpo3uHa. DEeHMITKETOHYpHsL. ATbOUHU3M. AJIKaNITOHYPHSL.
37. O6men Tpuntodana. bonesns XaprHyma.

38. OOMeH aMMHOKHCIOT C  pPa3BETBICHHOM  IeMbl0, JIUKApOOHOBBIX  aMHMHOKHCIOT U
JTMaMUHOMOHOKapOOHOBBIX KUCIIOT. bose3Hp KiIeHOBOTO cupora.

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

40. I'mnepamunoatuaypus. [IpuauHbl, mpuMepsl.

41. Bnussaue MenboHUS Ha METa0OJIMYECKUE TPOLIECCHl B OPraHU3ME YeJIOBEKa.
JlaGopaTopHbie padoThbI.

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

Omnpenenenne akTUBHOCTH ITAHKPEAaTUUECKOH JINNIa3bl TATPUMETPUUECKUM METOJIOM.
KoHTponbHbIE BOTPOCHI:

1. B ueMm paznuuune GyHKIUH GochomunuIoB U TPUALMITIIULEPUHOB?

2. K xakomy kitaccy ¢hepMEHTOB OTHOCUTCS TTAHKpeaTudecKas Jiumas3a’?

3. Kakoil TUIl XUMUYECKOM CBA3M PACIIEIIIAETCS TAaHKPEAaTUIECKON JIMIa30i?

4. KaxoBbI (PyHKIIMH COJICH KETYHBIX KUCIIOT B MIEPEBAPUBAHUH M BCACBIBAHUH JINITHI0B?

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

DOTORNEKTPOKOIIOPUMETPUUECKOE OIPENIEICHNE OOILIEro XOJECTEpHHA B CHIBOPOTKE KpPOBH IPSIMBIM
METOIOM 10 peaknuu 3narkuc — 3aka. [locTpoeHne kaanOpoBOYHOTo rpaduka.

KoHTposnbHBIE BOIIPOCHI:

1. [Tepeunciure GpyHKIMH XOJECTEPUHA B OpTaHU3ME.

2. YkaxuTe, B KAKUX OpraHax IPOUCXOJUT CUHTE3 X0JIECTEpUHA «HA SKCIIOPT».

3. IloueMy yarmie BcTpeyaeTcsi THIEPXOJIECTEPUHEMUS, & HE TUIIOXOJIECTEPUHEMUS?

4. Kak U3MEHUTCSI CUHTE3 X0JIECTEpUHA IIPU TUTAHUU TOJBKO pacTUTeNbHOU nuiei? [Touemy?
5. Kakum 06pa3om Oobliiiast 4acTh X0JI€CTEpHUHA BRIBOIUTCS M3 OpraHu3Ma?

JlabopaTtopHoe 3ansitue. JlaboparopHasi padora «OnpeneneHue KACJIOT KeJTyI09HOIO COAEPKUMOIO.
KonuyecTBeHHOE onpeeieHHe KpeaTHHMHA B MoYe 10 BeTHOI peakuun Spde (meron Ilonmepa)»
TuTpoBaHHE KHUCIOT >XEIYAOYHOTO COACPKHMOTO C HCIOJb30BaHHEM HHIUKATopoB ¢eHondransenHa,
KOHI'0-KpacHOT0, aJIN3apUHOBOTO KPacHOTO.
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DOTORNEKTPOKOIIOPUMETPUUECKOE OIpeesieHHe KpeaTHHHHA B Moue 1o IBeTHOM peakuuu SAdde (meTon
[Tonmepa).

KoHTposnbHBIE BOIIPOCHI:

1. Kakue akTopsl onpenesnstoT OMoJIOrH4ecKy o IEHHOCTh MUIIEBBIX OSITKOB?

2. Kakue ycinoBust HEOOXOAMMBI [T IEpeBapUBaHUs OCIIKOB B XKeynke?

3. Kako#i 5H3UM >KEIyJOYHOTO COKa NPHHUMAET y4acTHEe B JEHATypaluu OCTKOB y JETeH TPyTHOTO
BO3pacTa’?

4. Kak mpeaoTBpalaeTcs JeUCTBUE MENTHAA3 Ha KIETKH JKelly/IKa U KUIIIeYHUKa?
5. Kak npoucxoauT akTuBanys NpoTeoTUTHIECKUX (DEPMEHTOB KeTy/IKa U KHIIeYHHKA?

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

7. [Touemy Tipu OpaXEHUSAX TICUCHU HAOIOMAETCS aMUHOAIUTYPUST?

8. B kxakom Buae aMMHMAaK M aMHMHHBIA a30T MOMAAA0T M3 NepupepudecKUX TKaHEH B IEYEHb IS
00pa30oBaHUSI MOUEBUHBI?

9. ledexr kakoro u3 (epMEHTOB OPHUTHHOBOIO IMKJIA MOXET ObITh MPUYMHON YBEIMUYCHHS CYyTOYHOMN
AKCKpELMs ApTUHUHOCYKIIMHATA?

JlabopartopHoe 3ansiTue. Pemenue 3agaq

3anauu no KiaccurKaluy JIUIMHUI0B, AMUHOKHUCIIOT, OEJIKOB, X CBOMCTBAM U ()YHKIIUSIM B OPTaHU3ME.
3&,[[3.‘11/1 10 MCXaHU3MaM MCPCBApHUBAHUS, BCACBIBAHUS U TpAaHCIIOPTA JIMITNIOB, 6€JIKOB 1 aMHUHOKHUCJIIOT.
3aaa4yu 1O JUIOJIN3Y U JIMIOTEHE3Y, OKUCICHUIO U CUHTE3Y BBICIIHUX KUPHBIX KUCIOT.

3amaun Ha TATOJIOTHH, CBSI3aHHBIC C HAPYIICHUSMH OOE3BPEKMBAHUS aMMHaKa M BBIBEJACHHS a30Ta U3
OpraHu3Ma.

3amauy Ha MaTOJIOrMKU OOMEHAa AMHUHOKHUCIIOT.

JlabopaTopHoe 3aHsiTue. KOHTPOJIb MPpaAKTHYECKUX HABBIKOB.

JleMOoHCTpalys MPaKTUYECKUX HABBIKOB PA0OTHI Ha (POTORIEKTPOKOIIOPUMETPE.
[TocTpoeHust KamMOPOBOYHON KPUBOH.

OmnpeneneHre KOHIIGHTPALUU BEIIECTB 110 KAJIMOPOBOUYHOM KPUBOH.

KoHTponbHbIE BOTPOCHI:

1. Pacckaxkute mpuHIUI paboThl (POTORIEKTPOKOIOPUMETPA.

2. Kak nmpou3BoauTcst HaCTporKa POTOATEKTPOKOIOPUMETPA IO KOHTPOJIBHOMY pacTBOpY?
3. IlepeuncnuTe npaBuiia NOCTPOCHUS KATUOPOBOYHOMN KPUBOI.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocraBbTe M U3YUNUTE KOHCIEKTHI JIEKIUI IO TEME.

2. 3apucyiite cxembl «Perynsius akTUBHOCTH TPUIIMLEPUAJINIA3BD, «Perynsuus cuHTe3a M pacnaja
KUPHBIX KUCIIOT).

3. 3yunre u 3akoHCTIeKTUpYHTE TeMy «O0MeH Gochonmununony.

4. V3yunTe W 3aKOHCHEKTUPYWTE BOMPOCHl «OOMEH aMHWHOKHCIOT C Pa3BETBICHHOW Ienbioy, «OOMeH
TMaMHUHOMOHOKPAOOHOBBIX KUCIIOTY.

5. [ITlomroroBbrech Kk nabopatopHbiM paboTam «BnusHue JKEeTUYHBIX KHCIOT Ha aKTUBHOCTh
MaHKpeaTU4ecKoi Jumnasby, «OnpeneneHue o0IIero xoiecTepuHa B CHIBOPOTKE KPOBU MPSMBIM METOAOM
Mo peakuuu 3narkuc — 3aka», U «OnpeneneHrne KHUCIOT KEIyIO4HOro coaep:kumoro. KomumdecTBeHHOE
OTpe/eiCHNEe KpeaTMHWHA B Mode 1Mo IBeTHOM peakmuu fAdde (merom Ilommepa)»: 03HAKOMBTECH C
TEOPETHYECKUM MaTepuajioM 0 TeMe JabopaTopHOU paboThl, opopmMuTe J1a00PATOPHBINA KYpHAJ, OTBETHTE
Ha KOHTPOJIbHBIE BOTIPOCHI.

6. BemmonHuTE yrpaxKHEHMS:

o U3BecTHO HacnencTBeHHOE 3a00JIeBaHUE, IPU KOTOPOM B CKEJIETHBIX MBIIIIAX CHUKEHA
KOHILIEHTpAIlMs KApHUTUHA B pe3yiabrare AeeKxTa GepMeHTOB, yUacTBYIOIIUX B ero cuHTe3e. Kak
CKa)eTCsl Ha CHOCOOHOCTH BBINOJIHATH JUTUTENbHYIO (U3NYECKYIO pabOTy HU3Kasl KOHIEHTpaLUs
kapHuTHHA? [1o MUKPOCKOIIOM B KJIETKaX TaKMX MBILII] BUAHBI BaKyosu xupa. OObsICHUTE UX
MIPOUCXOXKICHHUE.
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o YuuThIBas, UTO Ha 0Opa3oBaHUE OHON MOJEKyNbl ManoHUI-KoA n3 anetun-KoA pacxomyrores ogHa
Mmouiekyna AT® u ogHa MoJIeKyIa YIIIEKUCIOro ra3a, KoTopasi 3aTeM OTILEIISETCS, IPUBEIUTE
CyMMapHO€ ypaBHEHUE CUHTE3a MAJIbMUTHHOBOU KUCIIOTHI.

o Hekotopsle nekapcTBeHHbIE Mpenaparsl - KOQenH u Teo(UIUIMH - YTHETAIOT JeiicTBre PpepMeHTa
dbochoamdcTepaspl, KaTaTU3UPYIOMIETO peakinio pacuierieHuss TAM®. Kak u3MeHUTCS KOJIMYECTBO
YKUPHBIX KHCIIOT B KPOBH IPU BBEACHUH ITHX penaparoB? M3o00pasurte cxemy neiicTBUS aipeHaInHA
Ha JKUPOBYIO KJIETKY U Ha HEW MOKaXUTE MECTO JEHCTBUS 3TUX MPENapaToB.

o KUBOTHBIM ANIUTENBbHOE BPEMsI BBOAMIN UCKYCCTBEHHYIO CMECh aMUHOKHCIIOT, B KOTOPOil
OTCYTCTBOBAJIM INIyTaMar, acapTar, HO HUKaKUX HapylIeHui He Bo3HUKai0. [louemy?

o YcraHoBuTe cOOTBeTCTBUE: A. AnkanToHypus. b. ®enunkeronypus. B. O6a 3a6oneBanus. [. Hu
onHo. 1) Cpsi3aHa ¢ HacIeACTBEHHBIM HapyleHrneM oomeHna @en u Tup. 2) OOycnoBieHo AeheKToM
JTMOKCUTEHA3bl TOMOTEHTU3UHOBOM KUCIIOTHI. 3) CBsi3aHa ¢ HEIOCTAaTOYHOCTHIO
TUPO3UHTUAPOKCHUIIA3bl B HaAnoueuHukax. 4) ConpoBoxkaaeTcs BEIBEACHUEM OOJIBIINX KOJIUYECTB
dbennmakTata u ¢peHuaneTara.

¢ Y anbOMHOCOB OTCYTCTBYIOT MEXaHHU3MBbI 3aLIUTHI OT YIBTPAPHOIETOBBIX JIy4eid, OHU OBICTPO
MOJTy4YaIOT COJTHEYHbBIE 0XKOTH, 3arap y HUX HE MOSBISIETCS. YKaXUTe MPUUUHBI 3TOM MaTOIOTHH.
CuHTE3 KaKuX BEILECTB HAPYIIEH B OPraHU3Me 3TUX Jitofen? Hanummre peakiyo, CKOpoCTh KOTOPOil
CHIDKAeTCs MpH abOMHU3ME.

Tema 5. O0MeH HyK/IeHHOBBIX KHCI0T. MaTtpuuHnblie OuocunTe3nl (OIIK-3, OIIK-9)
Jlexknus.
Jlexust «MeTabonu3M HyKJICHHOBBIX KHCIIOT

Crpoenne HYKJIEHMHOBBIX KHCIOT. CBs3u, (opmupyromme nepBuunyro crpykrypy [JAHK um PHK -
5'-pocdarupiii U 3'-TUIPOKCHIIBHBIA KOHIIBI MOJMHHYKJICOTHIHBIX 1eneil. Bropuunas ctpykrypa JHK u
PHK. BunoBble paznuuus NEepBUYHON CTPYKTYphl HyKIeMHOBbIX kucnoT. Tumbl PHK: pubocommusbie,
TpaHCHOPTHbIE, MaTpuuHble. CTpOCHHE XpOMAaTHHA U PUOOCOM.

Pacnan nyknenHoBBIX KuCHOT. Hykieassl NHIleBapuUTEILHOIO TpakTa M TKaHel. Pacman mypuHOBBIX
HyK1eoTun0B. [IpeacraBnenne o OMOCHMHTE3€ MyPUHOBBIX HYKJIEOTH]IOB; HaYallbHbIE CTaIUH OMOCHHTE3a
(ot pubo30-5-pochara m0 S-bochopubo3mnamuna). MHO3MHOBAS KHCIOTA KaK TMPEIIICCTBEHHHUK
aJICcHUJIOBOM M TryaHujoBod kucioT. IlpencraBnenue o pacmage ¥ OWOCHMHTE3€ MHPUMHUIMHOBBIX
HYKJIEOTHI0B. Perymsius OnocuHTe3a MypHUHOBBIX U MUPUMUIAMHOBBIX HYKI€OTHI0B. Hapymenus oomena
HykineotunoB. Ilomarpa; mnpumeHeHwe —aiionypuHoyia Ui JiedeHus nogarpbsl.  KcaHTunypus.
Oportanuaypusi.

buocunTes nezokcupuOoHykiieoTu10B. [IpuMeHeHne THrHOUTOPOB CUHTE3A J1€30KCUPHUOOHYKICOTH IOB AJIst
JIeUEHUs 37I0KAYECTBEHHBIX OMyXOJEH.

Jlexmmst «MarpudHbie OMOCHHTE3BD»

buocunres JIHK (pemnmukanms), crexuomerpusi peakiuu. CyOcTparbl, UCTOYHUKH SHEPrHM, MaTpulla,
¢depmentsr n Genku JHK-perummkaruBHoro komruiekca. Cunre3 JIHK u ¢aspl kiaeroyHoro neneHus.
[ToBpexnenus u penaparus JJHK. Xapakrepuctuka ¢pepmenton JJHK - penapupytomiero kommiekca.
buocuntes PHK (tpanckpunmms): crexwmomerpus peakiuu. JIHK kak wmarpuna PHK-mommmepassr.
buocunTes pubocoMubix, TpancnopTHbiXx U MaTpuuHbiXx PHK. IloHsiTHe 0 MO3auM4HON CTPYKType T'€HOB,
MNEPBUYHBIX TPAHCKPHUIITAX U UX NOCTTPAHCKPUIILIMOHHOM Iporieccunre (cozpeBanuu PHK).

buocunres 6enkoB (TpaHcisnus). Peanuzanus reHerndeckoil nHGopmanyuy B (PEHOTUIMMYECKUE MPU3HAKU

ocymiectBisiemas B HanpasineHun JIHK [1 MPHK [] Genok (0CHOBHOM MOCTYIAaT MOJICKYJISIPHON OUOIIOTHN).

KOHLICHI_II/ISI OJUH I'CH - OJUH OEI0K MIIM TOYHEE OJIUH I'CH - OJHA ITOJUIICIITUAHAaA LICIIb. HpeﬂCTaBHeHI/IC (6]
KOJUIMHCApHOCTH, T.C. COOTBCTCTBHUU HyKJ’IGOTHIIHOﬁ OoCJICI0BATCIbHOCTHU OK30HOB I'CHa n
AMUHOKHCJIOTHOM MOoCJICA0BATCIIBHOCTU COOTBCTCTBYIOIICTO Oeka.
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buonornueckuif koj - Crmoco0 MepeBOAa YETHIPEX3HAYHOM HYKJICOTHIHOM 3amucu HH(pOpMalud B
NBA/IIIATU3HAYHYI0  AMHHOKHCJIOTHYIO  IOCJIenoBarelnbHOCTh.  CBOMCTBA  OHONOTHYECKOTO  Koja:
TPUILUIETHOCTh,  CHEHU(PUYHOCTh, BBIPOKIACHHOCTh, yHHBEpCaTbHOCTh. (OHOHANPABICHHOCTh U
HEIEePEKPhIBAEMOCTh, CUTHAJIBI TepMHUHALMK. OTCYTCTBHE KOMIUIEMEHTAPHOCTH MEXIYy HYKJICOTHIAMU
MPHK u ammuokucnoramu. TPHK kak amanTep, oCymIeCTBISIOMUN TepeBoa HH(OpMAnuUu C s3bIKa
HYKJICOTHJIOB Ha A3bIK aMUHOKHCIIOT. B3aumoneiicteue kononoB MPHK ¢ antukononamu TPHK. buocunres
amuHoanni-TPHK. Cy6crparnas cnenupuanocts amuHoanmin-TPHK-cunreras.

benok-cunTe3upyromias cucrema. [locnenoBarensHOCTh COOBITHI TPU 00pa30BaHUU MOJUTIENTHIHON 1IEMU
Ha pubOocoMe: WHUIMAIMS, dJIoHTanmus u TepmuHanusa. [lentuauntpancdepaznas akruBHocts pPHK.
@OyHKIIMOHUPOBAHHUE TOIUPHOOCOM.

[ToCTTpaHCHSIMOHHBIM MPOLECCUHT OEJKOB: YaCTUYHBIA TMPOTEONIN3, MPHUCOCAUHEHHE HEOETKOBBIX
KOMIIOHEHTOB, ~MOAM(UKAIMS aMHUHOKUCIOT, (QOpPMHpPOBaHME MPOCTPAHCTBEHHOW KOH(popmauuu
MOHOMEPHBIX U OJTUTOMEPHBIX MOJIEKYI.

AnanTuBHas PETyJSAIUsS YKCIPECCHH T€HOB y MPO- M 3yKapuoToB. Teopus onepoHa. OYHKIIMOHUPOBAHUE
OTIEPOHOB, PETYIUPYEMBIX [0 MEXaHU3MY HHIYKIIUU U perpeccuu. M3MeHeHue OeKOBOro cocTaBa KIETOK
npu auddepeHnrnpoBke, ero poib s MEAULIUHBL.

HacnenctBennbie 0omne3Hu - pe3ynbraT 1e(eKToB B T€HOTHUIIE; MHOTOOOpa3He W PacIpOCTPAHEHHOCTD.
HacnenactBenHnass mpenpacroio)keHHOCTh K~ HEKOTOPBIM — 00Jie3HsIM  (OMOXMMHYECKHE  OCHOBBI).
MexnayHapoiHas uccienoBarenbckas nmporpamma «l'enom uenoBeka» TexHomorusi pekomOuHaHTHRIX JIHK,
KoHCTpyupoBaHue xuMepHbix Mosiekyn JIHK u ux kinonuposanue. [Tonumepasnas nennas peakuus (I1L[P)
1 TouMOpdU3M JUTMHBIL pecTpUKIMOHHBIX (parmenToB (IIJJP®D) kak MeToapl H3ydeHUs TeHOMA
JTUArHOCTHKHU OoJie3Hel. ['ennas tepamnusi.

[lonsiTHe O TEHHOM JIOTIUHTE.
IIpakTnyeckoe 3ansATHE.
He npenycmorpeno
JlaGopaTopHbie padoThbI.
JlaboparopHoe 3ansitue. Cemuuap «MaTpu4Hble OHOCHHTE3bI»
1. Obmas cxema 6uocuntesza JJHK u PHK. O6pa3zoBanue cBsi3eil MeX 1y HYKJICOTHIAMHU.
2. ®epmentsl 6nocunTe3a JJHK. benkoBbie hakTopsl.
3. Cunre3 IHK u PHK na marpune PHK. be3amarpuunbie CHHTE3BI.
4. Cunre3 6enka. O6pazoanue amuHoanui-1-PHK. ['eHeTnueckwmii ko,
5. 'eHHBIN JOIUHT.
JlabopaTopHoe 3ansiTue. Pemenue 3agau
3aauy Ha OCHOBHBIE MAaTOJOTHH, CBA3aHHbBIE C HAPYLIEHUEM 0OMEHA HyKJIEHMHOBBIX KUCIIOT.
3aauu ¢ UCTIONH30BAHUEM TAOIHUIBI TCHETUYECKOTO KOJIa.
3aauy Ha 3HAHUS O MPOLECCaX PEIUTMKAINH, TPAHCKPUIILIUHU, TPAHCIISIIIHH.
3aaun Ha PETYNSIMIO CKOPOCTH OEITKOBOTO CHHTE3a Y MIICKOITUTAIOIINX.

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

. Pacnag 1 BcachiBaHMe HYKJIEMHOBBIX KHCIIOT.

. Pacmian myprHOBBIX OCHOBAaHMIA.

. CUHTE3 NHPUMHUIMHOBBIX OCHOBAaHUM.

. CuHTE3 IMypUHOBBIX OCHOBAHHA.

. CUHTE3 HYKJICO3U/I- M IE30KCUHYKICO3uATpU(OoChaToB.

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

0 I N n bW

. OcHoBHBIE dTanbl onocunTe3a JJHK.

9. buocunte3 PHK.

10. Ilponeccunr PHK.

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

12. Cunres 6enka. O6pazoBanue amunoaunia-T-PHK. I'enernueckuii ko,
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13. OcHOBHEBIE 3TaIlbl CHHTE3a OejIKa.
14. Tlepenoc 6enka uyepe3 memOpansl. [TocTTpancisiimonHas Mmonudukaiys Oenka.
15. Perynsmus cuaTe3a Oenka.
16. I'ernas unxenepus. Co3gaHue u UCoab30BaHue pekomOnHanTHeIX JJHK.
17. IloHnaTHe 0 TEHHOM JOITMHTE.
18. buoxumuyeckue nocaeacTBUsl TEHHOTO JOMUHTA JJIsl OpraHru3Ma 4eJI0BeKa.

3ananHus 1J151 CAMOCTOSITEILHOI padoThI.
1. CocraBbTe M U3YUNUTE KOHCIEKTHI JIEKIUI IO TEME.
2. 3apucyiite cxeMy peIuIMKalMoHHON Buiku npu cuHTese JJHK.

3. CocraBbre Tabmuiy «JlekapcTBeHHBIE MpemapaTbl - WHTHOUTOPHI CHHTE3a Oellka W HYKJIEHHOBBIX
KHCIIOT». YKa)KUTE Ha3BaHHUE Mpenapara, €ro XMMHUECKYI0 MIPUPOTY, MEXaHU3M JEHCTBUSL.

4. BEIIOJIHUTE 3aJaHUA:
° BLIGCpI/ITe COCAUHCHHUA, ABJIIAIOIINCCA ,[[OHOpaMI/I a30Ta B CUHTE3C HypI/IHOBBIX HyKHeOTI/IILOBZ

a) ry; 0) ana; B) acm; r) metuneH- T @K; x) min.
o Yraxwute ¢pepMeHT, KoTophiii cuHTe3upyer PHK-3arpaBky: a) JIHK-nurasa; 6) npaiimasa;

B) X€JIMKa3a; I') 00paTHasi TPaHCKPHUIITa3a.
Kakyto ctpykrypy umeer «konmnadok» MPHK: a) 3-metun-U-tpudocdar; 6) 3-metun-U-nudocdar; B)
7-metun-A-tpudocdar; r) 3-metun-A-gudocdar; 1) 7-metun-G-audocdar;

e) 7-metun-G-tpudocdar?
Kakoii ¢pepment BeimonusieT GpyHknuio packpyuuBanus cnupanu JJHK B xone pennukarym:

a) [IHK-nurasa; 6) xenukasa; B) mpaiimasa; r) JJHK-monmumepasza I11; e) JIHK-nonumepasza 1?
Bri6epute nonoxxkenusi, NpaBUIbHO XapaKTEPHU3YIOIIKE CBOMCTBAa OHOIOTHUECKOTO KOJa!

a) KaXJ0My KOJOHY COOTBETCTBYET TOJBKO OJHA aMHHOKHCIIOTA; 0) OJHY aMHHOKHCIOTY MOTYT
KOJTUPOBATh HECKOJIBKO TPHUIUIETOB; B) CMBICII KOJJOHOB OJMHAKOB JUIsl BCEX KUBBIX OPTraHU3MOB Ha
3emie; T') KaXKJI0i aMUHOKHCIIOTE€ COOTBETCTBYET TOJILKO OJMH KO/0H; a) komoHbl MPHK cuntheiBatrorcst
B HaMpaBJIeHUU OT S5'- K 3'-KOHILY.

o UYto HeoOXoaMMO M1t MHUITMANUU TpaHCsauu: a) MeTHoHUH-TPHK; 0) I'T®; B) xomoust AUG win
GUG; r) AT®; n) amunoammin-TPHK; e) komorst UAA, UGA nmun UAG?

o HMHayK1us - MeXaHu3M PETYJSIUU KOIUYecTBa OeKka Ha YPOBHE a) TPaHCIIALNY;

0) mpoIiecCHHTa; B) TPAHCKPHUIIIUY; T) JerpaIalliu.
5. 3akoHYHTE YpaBHEHUE peakluy cuHTe3a: pu6030-5-pocdar + ATD ...
6. N3o0pasure ctpykrypy pparmenta u-PHK, kommnementapuoro crnenyromemy pparmenty JJHK: A-11-T.

Tema 6. Peryasiuus meradosmmszma (OIIK-3, OIIK-9)
Jlekuus.

Jlexumst «'opmonbl. OCHOBHBIE TPUHITUIIBI PETYISIITUN OOMEHA BEIIECTB B OPTaHU3ME)

TopmoHanbHast perynsnus Kak CpeACTBO MEXKKICTOUHON M MEKOPTaHHON KOOpAWHAIIMKA OOMEHa BEIICCTB.
OCHOBHBIE CUCTEMbBI MEXKJIETOUYHOW KOMMYHUKAIIMHU: SHIOKPUHHAS, TApaKpUHHAS, Ay TOKPUHHASI CUCTEMBI.
Knaccudukanus ropMOHOB TI0O MeCTy 00pa3oBaHMs, 0 MEXaHU3MY JeHCTBHs. Poib TOpMOHOB B crcTeMe
perynsuu MmetadonusMa. M3MeHeHnss MeTaboinu3Ma Mpy TUIO- U THrepTrpeo3e. [I[puduHbl U IposBICHUS
sHAeMHYECKOro 300a. [10J0BBIE TOPMOHBI: CTPOCHHE, BIUSHUE HAa OOMEH BEIIECTB U (PYHKIIMH TOJOBBIX
kKele3, MAaTKU M MOJIOUHBIX kele3. [OpMoH pocTa, cTpoeHHe, (yHKITHH.



Cunres u CCKpCLUs MCINTUAHBIX TOPMOHOB, IMTPONU3BOJAHBIX AMUHOKHCJIOT U KOPTUKOCTCPONUIOB. N3menenusa
KaTa6OJII/I3Ma I[Ipu runecp- U runnoKOPTUIU3MC. PGI‘YJ'ISII_[I/ISI CHHTC3a U CCKPCIIMU TOPMOHOB IO MCXAHU3MY
00paTHOi CBSI3U.

Perysnsiust sHepreTHYecKOro MeTabonnu3Ma, poiib MHCYJIMHA U KOHTPUHCY/ISPHBIX TOPMOHOB B 00€CIIeUeHUN
romeocrasa. Pojb MHCYIMHA U TIIIOKArOHA B PETYISAIMH YHEPTeTUYECKOr0 MeTaboIM3Ma MpH HOPMAaJIbHOM
MUTAHUM U TIPH TOJI0NaHuU. VI3MEHEeHUs] TOPMOHAJILHOTO CTaTyca M MeTabosin3Ma Ipu caxapHoM JuadeTe.

[TaToreHe3 OCHOBHBIX CHMITOMOB caxapHoro nauabera. JlmaGetmdeckas koma. [laTorene3 mo3mHUX
OCIIO)KHEHUH caxapHOro auadera (Makpo- ¥ MUKPOAHTHONATHH, HEPOTATHsI, PETHHOATHS, KaTapaKTa).
TopmoHBI U MOAYIATOPEI MeTabonu3Ma 3amnpenieHHoro cnrcka WADA (aHTHACTpOTeHbI, aHAOOINYECKHe
CTEPOUIbI, HHTUOUTOPHI apoMarasbl, CEJICKTUBHBIC MOIYISTOPBI PEIIEITOPOB ICTPOTeHA) — OMOXUMUYECKUE
ACIIEKThI BIMSHUS HA OPTaHU3M YE€JIOBEKa.

[ MTIOKOKOPTHKOUI-COAEPIKAIIINE TOTMUHT-TIpenaparbl: OMOXUMHUECKNE MEXaHU3MBbl BIUSHUS Ha OpraHU3M
JeJIoBeKa.

JIOTIMHTY Ha OCHOBE MENTHAHBIX TOPMOHOB M MOIYJISTOPOB FOPMOHOB (XOPHMOHUYECKUN TOHAJOTPOIHH,
JIOTEMHU3UPYIOLUIUIT TOPMOH, TOPMOH pOCTAa): OHMOXMMHUYECKHE MEXaHH3Mbl BIMSHHS HAa OpraHu3M
YeJioBeKa.

Jlexius «MuHepanbHbIA U BOAHO-COJIeBOW oOMeH. Perymsmus oOMeHa kanbius u Gocdopa. Pons modek B
PETYISIUU BOJHO-COJIEBOTO 0OMEHaY

Pons ropMoHOB B perymsiiiuu oOMeHa KalubIus U GocdaroB (maparropMoH, KaIbIIUTOHUH U KAIBIUTPHON).
CrpoeHue, OMOCUHTE3 M MEXaHU3M JCUCTBHS KalblUTpHONA. [[pUYUHBI ¥ MPOSBICHUS paxuTa, TUIO- U
TUIEepIapaTUPOUAN3MA.

Perynsmmst BomHO-coneBoro oomeHa. CtpoeHne W (YHKIMH anbJoCTepoHa W BazompeccuHa. Cucrema
pPEeHMH — QaHTHOTCH3WH - aJbJOCTePOH. bHOXMMHYECKHEe MEXaHM3Mbl BO3HUKHOBEHHUS IIOYCYHOM
THIIEPTOHUH, OTEKOB, JCTHIPATAIUH.

Ponp mouexk B oOmene BemiectB. OOMEH BOABI M MHUHEpaJbHBIX cojeil. OOme cBoicTBa MOYH.
XHWMHUYECKUH COCTaB: OpPraHMYECKHE M HEOpraHMUYecKHe BelecTBa. llaromornyeckne KOMIOHEHTBHI MOYH,
MEXaHHU3MBI UX MOsIBICHUS B Moye. KIIMHUKO-THarHoCTUYeCKoe 3HaueHHe OMOXMMUYECKOTO aHaJIi3a MOYH.
Ponp mouek B mojiepykaHUH KUCIIOTHO—OCHOBHOTO paBHOBecHs. Poib mouek B 00€3BpeKMBaHUM aMMHUAKA.
MuHnepalibHbI€ BellecTBa TKaHel dyenoBeka. Kiaccudukanus. I1yTi mocTyrieHuss MUHEpalbHBIX BELIECTB B
OpraHM3M, MEXaHM3Mbl BcacbiBaHUS. @OYHKINM MUHEpAJbHBIX BELIECTB. OJEKTPOJIUTHBIM COCTaB
OMOJIOTHYECKHX JKUAKOCTeH. MeXaHu3Mbl peryssinuu 00beMa, 3JIeKTPOIMTHOrO coctaBa U pH xunkocrei
opranu3ma. Poip moyek, >KeIylIouHO-KHIIEYHOIO TPAaKTa, KOXKH, JIETKUX B PEryisiliud BOJIHO-COJIEBOTO
oOMeHa. YCIIOBUS U MEXaHU3Mbl BOSHUKHOBEHHMS aIl/103a, aJIKal03a, 00€3BOKUBAHHS U OTEKOB.

ﬂOHI/IHFI/I Ha OCHOBEC SPUTPOIIO3THUHA U ar€HTOB, BIUAIOIINX HA SPUTPOIIO33, - OHMOXMMHYECKHE MEXaHHU3MBI
BJIMAHUA HAa OpTraHHU3M 4YCJIOBCKA.

IIpakTnyeckoe 3ansATHE.
He npenycmorpeno
JlaGopaTopHbie padoThbI.
JlabopatopHoe 3ansitue. Jlaboparopnasi padora « MuHepaJbHBIH U BOJHO-COJIEBOI 00MEeH»
KauecTtBeHHOE omnpeneneHne XJI0puI0B B MOYeE.
OTKpLITI/Ie HMOHOB KaJblHsd B MOYC.
OTtkpeiTHE docharoB B Moue.

Omnpenenenne  HeopraHmueckoro  ¢ocdopa B CHIBOPOTKE  KPOBU IO  BOCCTaHOBICHUIO
bochopHO-MOMHOTEHOBOM KHCIIOTHI.

KoHTposnbHBIE BONIPOCHI:

1. B uem pa3HuIla MOHATHI «MUHEPATLHBIN OOMEH» M «BOJTHO-COJIEBOM OOMEH»?

2. Kakue ropMoHBI perynupyot $GochopHO-KalbLIUueBbIH 0OMEH?

3. [lepeuncnure npuanHbl runepdocdaremun u runodocharemMun.

4. KakoBbl (PyHKIIMM KaJblUs B OpraHuzme?

5. B Kakux ciaydasx MOKET Pa3BUBATHCS TUIIOXJIOPEMUS U TUIIEPXIIOpEMUsi?

JlaGopatopHoe 3ansitue. JlaboparopHasi padora «KauecTBeHHBIH M KOJMYECTBEHHBIH aHATNU3 MOYH»
Omnpenenenue pH Moun yHUBEpCaTbHOW MHIUKATOPHON OyMaroi.
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OTKpBITHE XJIOPUAOB B MOYE.
OTtkpeiTHE docdaroB B Moue.
OTKpBITHE KATBIHSI U MATHHS B MOYE.
OTKpBITHE aMMOHUHBIX COJIEN B MOYE.

KauecTBeHHOE OOHapyXeHHE W KOJMYECTBEHHOE ompezeNieHHe Oenka B Modue: mpola KHUISYCHHEM B
caboKUCIION cpezne; mpoba KUISYEHHEM B KHUCIOH Cpele B NPUCYTCTBUHM HACBHIIIEHHOTO pacTBOpa
noBapeHHOM comu; mnpoba lemrepa; mpoda ¢  CyabpOCATUIMIOBON KHUCIOTOH; KOJMYECTBEHHOE
orpenesieHre Oenka B Moue 1o MeToay paseneHus (Meron bpanabepr-Podepre-CronpHIKOBA).

[TomykonuuecTBEHHBIM METO] ONIPEAEIEHUS IVIFOKO3bI B MOUYE C IIOMOLIBIO TECT-IIOJIOCOK.
OO6HapyXeHHe KPOBSHBIX MUTMEHTOB B MOYE KUTISTYCHUEM CO IIIeJI0ubio (Tipoba ['emepa).
KoHTposnbHBIE BONIPOCHI:

1. Ilepeunciute opraHuYE€CKUEe KOMIIOHEHTHI HOPMAJIbHOM MOYH.

2. Ilpu xakux 3a00J7€BaHUAX B MOYE IIPUCYTCTBYET OENOK?

3. Kakue cocTosiHUS NPUBOIST K PA3BUTUIO TITIOKO3YpUU?

JlaboparopHoe 3ansitue. CemmHap «Peryasinusi o0MeHa BemecTB B opranusMe. Poab modek B
peryJisiiMu BOJAHO-COJ1€BOr0 00MeHa)» U peleHue 3a1a4d.

1. YpoBHHM perynanuu romeocrasza. BzauMocBs3b nporeccoB 0OMeHa BEIIECTB B OpraHu3Me.

2. Perynsauus odMeHa yriieBo0B, )KHPOB U aMUHOKHCIIOT P Y4aCTUU MHCYJIMHA U TIIOKAroHa.
3. Perymnsuus oOMeHa yIiaeBOAOB, )KUPOB M aMUHOKUCIIOT MIPH YYACTHH aIpEHATTMHA U KOPTU30JIa.

4. 3aboneBaHus, CBI3aHHbIE C HAPYIIEHUEM TOPMOHAIBHOMN perynsannu oOMeHa >KUpOB, YIIIEBOIOB U
aMUHOKHCIIOT.

5. OCHOBHBIE TIPOSIBIICHUS CaxapHOTo nruadeTa. buoxuMudeckrne n3MEHEHHUs B OpTraHUu3Me.
6. OcnoxxHeHus caxapHoro auadera: OMOXUMUYECKHUE OCHOBEI.

7. U3menenne oOMeHa BEIIeCTB IIPH TOJI0JaHUH.

8. T'opMoHBI, peryaupyomne 0OMeH Kaubius U pocdopa.

9. Hapymienusi ropMOHaIbHOM perysiiiuu oOMeHa Kalbius U Gocdopa.

10. Ponp mouek B moaaepKaHuy MOCTOSHCTBA pH 1 perynsiuu BoAHO-COIEBOro 0OMeHa OpraHu3Ma.
Baszonpeccun.

11. Cucrema peHMH - aHTMOTEH3HH - aJIbJJOCTEPOH.

12. buoxumuueckre MeXxaHU3Mbl BO3HUKHOBEHUS TOYEYHONU THIIEPTEH3UU.
13. ArpuanpHblil HATPUHYPETUYECKUN TENTHUI.

14. KuHUH - KaJUIMKPEUHOBAs CUCTEMA.

3amaul  Ha  OCHOBBI TOPMOHAQJIBHOW  perymsimuu  oOMeHa  O€NKOB, JKUPOB M YIJICBOJAOB,
(hochOopHO-KATBIIUEBOTO H BOIHO-COJIEBOIO OOMEHOB.

3amau Ha OCHOBHBIE 3a00JI€BaHUS, CBS3aHHBIC C HAPYLIICHUSIMU TOPMOHAJIBHON peryiasiuu u (yHKIUU
IIOYEK.

3azaun Ha pacCMOTPEHUE POJIM MOYEK MPHU NOJAECPKaHUU NTOCTOSSHCTBA pH B ycnoBusx anuaosa.
3aza4y o MEXaHU3MaM PETYIALUN apTEPUAIBHOTO JABJICHUS TOYKAMHU.

3amaun MO HapyIICHUI0 OOMEHa BEIIECTB NPU TUNO- HIM TUIEPHPOAYKIIMH TOPMOHOB M TMOYEYHOH
TUIIEPTEH3UU.

JlabopatopHoe 3ansitne. Ko/uIOKBHYM, pelieHHe 3a1a4 M TeCTHPOBaHHe (KOHTPOJIbHBIN cpe3) 1O
Teme «Peryiasinusi MeTadoau3Ma»

1. CoBpeMeHHbIE MPEICTaBICHUSI O TOPMOHAX, OIpeeNICHHE MOHATHUS, KIacCupuKanus (10 XUMHUIECKOMY
CTPOEHUIO, CTPYKTYPHON OpraHU3allK, MEXaHU3MY JE€HCTBHUSA).

2. I'opmonsl runo¢u3sa, PyHKIMHU B OpraHu3Me.

3. l'opMOHBI HAMTOYEYHUKOB, (PYHKIIMHM B OpraHU3ME.

4. TOpMOHBI UTUTOBUIHOW U MAPAITUTOBUIHOM Kele3, PyHKIIUH B OpraHu3Me.

5. TopMOHBI TOKETYA0UHOM 3KeJe3bl U KeTyA0UHO-KUIIIEYHbIe TOPMOHBI, (YHKIIMH B OpraHU3MeE.
6. TecTuKynsipHBIE TOPMOHBI, TOPMOHBI SIMYHUKOB, IJIALIEHTHI, (PYHKI[MH B OPraHU3ME.

7. YpOBHU peryssiiuu roMeocTasza. B3anMocBs3b mporieccoB 0OMeHa BEIIECTB B OpTraHu3Me.
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8. Perynsnus oOMeHa yIiieBOI0OB, )KHUPOB U aMHUHOKHUCIIOT IIPU YYaCTUU UHCYJIMHA U IIIOKaroHa.
9. Perynsuus oOMeHa yIieBOJ0B, )KUPOB U AMUHOKHUCIIOT IIPU YYaCTUH aJipeHalIMHA U KOPTHU30Ia.

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

11. OcHOBHBIE IPOSIBIICHUS CaXxapHOTo quadeTa. buoxumuyeckue u3MeHEeHHs B OpraHu3Me.

12. OcnoxHeHus caxapHOro quadbeTa: OMOXMMHUYECKUE OCHOBHI.

13. U3menenne oOMeHa BEIIECTB MIPU TOJOAAHUH.

14. O6mas xapaktepuctuka hochopHO-KanbIIeBOro oOMeHa. [OpMOHBI, perynupyronme 0OMeH KaabIlus 1
dbocdopa.

15. Hapymienust ropMOHAJIBHOW PETYIISAIMHI 0OMeHa Kaiublus U pocdopa.

16. MuHnepanbHbIi 1 BOZHO-coNieBoi 00MeH. DyHKIMU BOIBI B opranu3Me. OCHOBHBIE MapaMeTpPhl KUK
Cpelbl OpraHu3ma

17. DxckpeTopHas GyHKUIHUS TOYEK.

18. Xumuyeckuii coctaB U (U3UKO-XMMHUYECKHE CBOWCTBA MOYM B HOPME M TIPH TATOJOTHH.
JnaraocTudeckoe 3HaUCHHUE.

19. Tomeocrarndeckas QpyHKIs oyek. Posib modex B moaaep:kanuu moctossucTea pH.

20. Metabonuueckast GyHKLHUS TTOYEK.

21. Ponp mouek B mOmEp)KaHWM TOCTOSHCTBA pH ® perynsiuu BOZHO-COJIEBOTO OOMEHa OpraHu3Ma.
Bazonpeccun. Cucrema peHMH - QaHTHOTEH3WMH - albJIOCTEPOH. bHOXMMHUYECKHE MEXaHU3MBbI
BO3HUKHOBEHUS TOYEYHOU IMIEPTEH3UU.

22. ArpuanbHblil HaTpUilypeTHuecKkuil nentua. KMHUH - KalJIMKpenHoBas cucTema.

23. TopMoHBI ® MOZyIATOPHI MeTabonaM3Ma 3ampemeHHoro crucka WADA  (aHTHACTpOTEHHI,
aHaOoJIMYEeCKHUe CTEPOUIbI, THTUOUTOPBI apOMaTasbl, CEIEKTUBHbIE MOAYISATOPHI PELIETITOPOB SCTPOreHA) —
OMOXMMUYECKHE ACTIEKThI BIUSHUS Ha OPraHU3M YeJIOBeKa.

24. FJIIOKOKOpTI/IKOI/I,Z[-COIICp)KaH_[I/Ie JONUHI-TIpCTIaparhbl: 6I/IOXI/IMI/I‘-IeCKI/I€ MCXaHU3MBbl BIIMAHHUSA Ha
OpraHu3M YeJIOBEKa.

25. JIonuHIY Ha OCHOBE MENTUAHBIX TOPMOHOB ¥ MOAYJIATOPOB TOPMOHOB (XOPUOHUYECKHUI TOHAJOTPOIIHH,
TIOTEUHU3UPYIONINI TOPMOH, TOPMOH pOCTa): OHMOXMMHYECKHE MEXaHW3Mbl BIMSHUS HAa OPTraHU3M
YeJI0BeKa.

26. JlonuHru Ha OCHOBE APUTPOINOATHHA U AareHTOB, BIHUSAIONIMX Ha 3PUTPOINO33, - OMOXUMHUYECKHE
MEXaHU3MBbI BIIUSHUS HA OPraHU3M YeJIOBEKa.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. CocraBbTe M U3yUUTE KOHCIIEKTHI JIEKIIUH 10 TEME.

2. CocraBbre Tabnuiy «BimsHue wWHCynmMHa Ha KITO4YeBble (QEepMEeHTH MeTabonu3ma». Marepuan
CTPYNIMPYHTE 110 TUIIAM BIMSHUA (aKTUBALUS, UHAYKLUS, PEIPECCHS).

3. UByunTe u 3aKOHCTIEKTUPYHTE TeMy « bHOXUMHSI TIO3THUX OCJIOKHEHUHN caxapHOTo Auaderay.

4. IToaroroBbTECH K 1AOOPATOPHBIM padoTaM «MuHEpaIbHbIM U BOJHO-COJIEBOM 00MeH», «KauecTBeHHbIH 1
KOJIMYECTBEHHBIM aHAJIM3 MOYM»: O3HAKOMBTECh C TEOPETHUECKUM MaTepHuajoM MO TeMe J1abopaTopHOM
paboTbl, opopMuTe 1a00PATOPHBIN )KypHAJ, OTBETHTE HA KOHTPOJIHBIE BOIIPOCHI.

5. BeimosiHUTE yIpaKHEHUS

o Koprtuzon - ropMoH KOpBI HAIMOYEYHUKOB - JIETKO MPOXOAMT IUIA3MAaTUYECKYIO U SIIEPHYI0 MEMOpPaHBI
U, 00pa3ys KOMILJIEKC ¢ OEJIKOM, BIMSET Ha TEHETUUYECKUH armapar rernaTouToB. YKaXKHUTe, KaK BIUSIET
TOPMOH Ha MPOLECC TPAHCKPUIILIUHU, ECIIH U3BECTHO, YTO MO/ BIUSHUEM KOPTU30J1a TOBBIIIAETCS
CKOPOCTb CHHTE3a IIIIOKO3bI U3 HEYTJICBOAHBIX CYyOCTPATOB - aMUHOKHCIIOT, MUPyBarTa u Jp.

o HexoTopsble nexkapcTBeHHbIE IpenapaTsl - KohenH u TeoOQUIITUH - YTHETaIoT IeicTBHe (hepMeHTa
docdomonscTepasbl, KaTaIM3UPYIOIIETo peakuutio pacieruieHuss TAM®. Kak u3MeHUTCsl KONUYEeCTBO
KUPHBIX KHCJIOT B KPOBH IPH BBEJCHUHU 3TUX IpenaparoB? M300pasure cxemy AeHCTBHS afpeHaInHa
Ha JKUPOBYIO KJIETKY U Ha HEW MOKa)KUTE MECTO JEHCTBUS 3THUX MPENApaTOB.

Tema 7. buoxumus opranos u tkaneii (OIIK-9)
Jlekuus.



Jlekuusa «bnoxumus neyeHu U KpoBU»

Oco0eHHOCTH OMOXMMHUYECKOTO COCTaBa MeueHu. Peakiuu o6e3BpekuBaHMs BeIeCTB B nieueHH. [ToHsaTHS
«TOKCHUYHOCTBY». MeTabonu3M SHIOTEHHBIX M YYXKEPOJHBIX TOKCHMYECKHMX BEIIECTB: PEaKIHH
MHKPOCOMaJIbHOTO OKHUCIICHUS U PEaKUUU KOHBIOTAlUU C MIIyTaTHOHOM, INIIOKYPOHOBOW KHMCIIOTOW, CEPHOMU
kucnoroil. Peakuun o0e3BpexuBaHUS MPOAYKTOB THHEHHUSA, NOCTYyHAlOMMX M3 KulleyHuka. benok
MHO)XECTBEHHOHM JIEKApCTBEHHOM yCTOMYMBOCTH. (OOE3BpEKHMBAHHE HMOHOB TSKEIBIX METAUIOB. bemku
TEIJIOBOTO IIOKA.

Ponp meyenun B oOMene rema. Peakimu cuHTe3a rema, cyOcTpaTsl, ¢epMeHTHl. Peakuuu pacnaga rema,
«IIpsIMON» U «HempsiMoi» Omnupyoun. O6e3BpexxuBanue Ounupyouna. «Ilpsmoity u  «HempsMon»
Oounnpyoun. Hapymenus oOmena OwnmnpyOuna. JKenTyxw: TreMOmUTHYECKas, OOTypalMoHHas,
NeyeHOUHO-KIeTouHas. JKentyxa HOBOpoxIeHHbIX. HacneactBenHsle kenTyxu. JluarHoctuueckoe
3HauUEHHUE OINpeNeeHus] OMIMpyOrHa M JPYTruX JKETYHBIX MUTMEHTOB B KPOBU M Moye. buoxummueckue
MEXaHU3MBbl PA3BUTHUS TEYCHOYHO-KJIETOYHONH HEJOCTATOYHOCTH M TEYEHOYHOM KOMBI. broxmmuueckue
METO/Ibl TUAarHOCTUKU HapyIIeHUH (yHKIUH ITEYCHH.

OCOoOeHHOCTH pa3BUTHA, CTPOSHHS M MeTabonu3Ma >puTporutoB. OOpa3oBaHHEe M 00€3BpEKHBAHUE
aKTHBHBIX ()OPM KHUCIOpPOA B IPUTPOLUTAX. TpaHCIOPT KUCIOpoJa U JUOKCHAa yriaepoaa. OcoOeHHOCTH
HACBIIICHUSI TeMOINIOOMHA KHCIOpPOIOM M yrapHbiM ra3oM. lemormobun mioma (HbF) wu  ero
¢dusnonornueckoe 3HadeHue. llomumopdHbie (OPMBI TEeMOITIOOMHOB 4YeloBeKa. | eMOmIOOMHOMATHH.
AHeMHYeCKHe TUIIOKCUH.

Bbuocunres rema u ero perymsaius. Hapymenuns cuntesa rema: noppupun. Pacian rema. OGe3BpexuBaHue
omnupyouna. XXentyxu.

OOMeH >kene3a: BcachblBaHHWE, TPAHCIOPT KpOBbIO, JAemOHMpoBaHWe. Hapymenuss oOMmeHa xeresa:
KeJe307ePUIUTHAS aHEMUSI, TeMOXPOMATO3.

OcHoOBHBIE CBOICTBa O€NKOBBIX (paKkUMii KPOBH W 3HAUYEHHE HX OINpPENEeNCHUs s JAMArHOCTHUKU
3a0oseBaHuil. DH3UMOIUArHOCTUKA.

CaepThIBarolasl cucTeMa KpoBH. JTambl 00pa3oBaHHs (pUOPUHOBOrO CrycTka. BHyTpeHHUIl M BHEIIHUN
NyTU CBEpPTHIBaHUA. KOMIOHEHTHI, IPUHIUIBI 00pa30BaHUS M IOCIEA0BATEIbHOCTh (DYHKIIMOHHUPOBAHUS
(epMEHTHBIX KOMIUIEKCOB MPOKOATyASHTHOTO myTu. Ponb Butamuua K B cBepThiBaHMM KpoBH. OCHOBHBIE
MeXaHU3MbI GUOPUHOIN3A. AKTHBATOPHI IUTA3MUHOTEHA KaK TPOMOOTUTHYECKUE CPENICTBA.

OCHOBHBIE  AHTUKOATYISIHTBI ~ KpoBW:  aHTUTpoMOuH  III,  MakpormoOynuH,  aHTHUKOHBEPTHH.
AHTUKOATYISHTHBIN MyTh. [ eModmmmu. Knuandeckoe 3HaueHne OMOXUMUYECKOTO aHAllM3a KPOBH.

Jlekuusa «bnoxumust HEpBHOM, MBILLIEYHOM, COEUHUTEIIBHON U KOCTHON TKaHW

XWMHYECKUN COCTaB HEPBHOW TKaHW. MUEIHMHOBBIE MEMOpPAHBI: OCOOCHHOCTH COCTaBa M CTPYKTYDBHI.
DHepreTHueckuidi OOMEH B HEpPBHOW TKaHHW; 3HAUYCHHE ad’poOHOT0 pacmaja TJIOKO3bl. buoxumus
BO3HUKHOBEHHUSI M TIPOBEACHUS HEPBHOTO HUMITylbca. MONEKyIsIpHble MEXaHU3Mbl CHHANTUYECKON
nepenadyud. Meauaropel:  aUETHWIXONHMH, KaT€XOJaMUHBI, CEpPOTOHMH, [ |-aMUHOMACHsiHAas —KHCIIOTa,
[IyTaMUHOBAs KUCJIOTA, [TIUINH, TUCTAMUH.

Hapymiennss oOMeHa OMOT€HHBIX aMHHOB TIIpH ICUXHYECKHX 3a0osneBaHusX. llpesiiecTBeHHUKH
KaTeXoJaMHUHOB ¥ HHTHOUTOPHl MOHOAMUHOOKCHZIA3bl B JIGUYEHHUU JICTIPECCHUBHBIX COCTOSHUU.
OU3NOTOTUYECKU aKTUBHBIE MENTHABI MO3Ta.

Baxneiimme 6enxu MuOGUOPUIUT: MUO3WH, aKTHH, aKTOMHUO3UH, TPOITOMHUO3WH, TPOIIOHUH. MoJeKynspHas
cTpykTypa mMuohubpwul. bruoxuMudeckne MeXaHW3MbI MBIIIIEYHOTO COKpAIEHUS W pacciiabineHusi. Ponb
rpaJeHTa OIHOBAaJCHTHBIX HMOHOB W HOHOB KaJbIMsl B PETYISAIHAHA MBIIIEYHOTO COKpPAICHUSI.
Capxkorurazmarndeckue OeNKM: MUOTIIOOWH, €ro CTpOeHUEe M (YHKIMH. DKCTPAKTUBHBIEC BEHIECTBA MBIIIIII.
Oco0eHHOCTH PHEPreTHYECKOro 0OMEeHa B MbIIIIaX; KpearTuHdocdar.

buoxuMuyeckre n3MeHeHUs IPU MBIIIEYHBIX TUCTPOPUIX U JeHepBaluu MbIll. Kpeatunypus.

Konnaren: 0cOOEHHOCTH aMUHOKHCIIOTHOTO COCTaBa, TIEPBUYHONW M MPOCTPAHCTBEHHON CTPYKTyphl. Poib
aCKOpOMHOBOM KHCJIOTHl B THAPOKCUJIMPOBAHUHU IMpPOJIMHA W Ju3uHa. [IposiBieHHs HETOCTAaTOUHOCTH
ButramuHa C. OcobeHHocTH OmocWHTE3a © co3peBaHMs KoywiareHa. [lomumopdusm  kostareHa:
bubpmuooOpasyromnme, acCOIMUPOBaHHBIC ¢ GUOPWIIIIAMHU, «3aIKOPEHHBIC», MUKPO(DHOPHUIUISPHBIE THITHI
koymareHa. OcoOOEHHOCTH CTpOeHUS U (DYHKIIMHA dIacTHHA.

benkoBo-yrneBoHbIE KOMITIEKCHI. [TTMKO3aMUHINIMKAaHbl U npoTeorinkanbl. CtpoeHue u gyHkuus. Poib
DIIOKYPOHOBOM KHCJIOTHI B OpraHU3allui MEKKJIETOYHOTO MaTpUKCa.
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Anre3uBHBIE OEJIKH MEXKIECTOUHOTO MaTpukca: (UOPOHEKTHH U JAaMUHMH, UX CTpOeHHE U QyHKIUH. Poib
TUX OEJKOB B MEXKJIETOYHBIX B3aUMOACUCTBUSAX M pa3BUTHH omyxosned. CTpyKTypHas oOpraHu3anus
MEXKJIETOUHOTO MaTpHukca. V3MEHEeHHs COEJUHMUTENBbHOM TKAaHU INPH CTApEHUH, KoJulareHosax. Poib
KOJJIareHa3bl MpH 3aXHUBICHUM paH. OKCUIPONMHYPHs TPU KOJUIareHo3ax. boNe3Hu COeqMHUTENbHOM
TKaHH.

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

IIpakTH4eckoe 3aHATHE.
He npenycmotrpeno
JlaboparopHbie padoThbI.

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

DOTO3NEKTPOKOIOPUMETPUYECKOE ONpeesieHne OWIMpyOrHAa B CHIBOPOTKE KPOBU MO JUA30pEaKIMH B
MPUCYTCTBUH aKIeJIeparopa.

KoHTponbHBIE BOTPOCHI:

. KakoBa xummnueckast npupona ounupyounna?

. Kakue mponieccrl mpoucxoasaT ¢ OMmupyOnHOM B TieueHU?

. Ha yem ocHOBaHO aeneHne OUIMPYOHHA Ha «IPSAMOI» U «HETPSIMOi»?

. KakoBo HOopMmainbHOE cofep:kaHue OmnnpyOrnHa B CBIBOPOTKE KpOBH?

. Ilpn xakux 0OCTOSATENBCTBAX B MOYE MOKET OOHAPYKUTHCS OMITUpyOuH?
. IIpn xakux BHAAxX )KENTyX MPOUCXOAUT oOecriBeunBanue kana? [Touemy?
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. Kak oT1nuuTh MEXaHUYECKYIO JKEATYXY OT FeMOJUTUYECKOM MO aHaU3y KpOBU?
JlaGopaTopHoe 3ansiTue. Jlaboparopuasi padora «bnoxumusi KpoBu»

Bydepnbie cBoiicTBa CHIBOPOTKU KPOBHU.

KonnuectBeHnHoe omnpenenenre oo0mero 6eska ChIBOPOTKH KPOBH 0 OMYpPETOBOM peaKITny.
Ornpenenenure KalbliMs B CBIBOPOTKE KPOBH MO MeTony e Baapna.

KoHTponbHBIE BOIPOCHI:

. KakoBBI OCHOBHBIE KOMIIOHEHTHI KPOBU U (PYHKIIMU KPOBH B JKU3HEIEATEIBHOCTH OpraHmn3ma’?
. Kakue 6enku BXOmAT B COCTaB T1a3Mbl KPOBH?

. B ueM oTnmume chIBOPOTKH OT I1a3Mbl?

. YKa)XuTe NPUYMHBI TUIIO- U TUIIEPIIPOTCHHEMHUIA.

. KakoB MuHepanbHblii cocTaB KpoBU?

. B kakux ciydasx pa3BuBalOTCS TMIIOKAJIbIUEMUS U TUIIEPKATbIUEMUs?

. B kakux ciyyasix pa3BUBaIOTCS TUIIOKAIIMEMHUS] U TUTIEPKATTUEMUs?

00 3 N L LN

. YKaXuTe IPUINHBI TUTIEP- U TUTIO(OoChaTEMUH.

9. KaxoBbl GyHKIMU MUKpPO3IEMEHTOB B CHIBOPOTKE KPOBU?

10. OxapakTepu3yiTe CBEPTHIBAIOILIYIO CUCTEMY KPOBH.

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

2. Ponb neuenu B oOMeHe OENKoB.

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. O6e3BpexxuBaromas GyHKIUs nmedyeHu. MoHooKcurenasHas (hepmeHTHas cucreMa. Konprorarus ¢
[JIFOKYPOHOBOM M CEPHOI KUCIIOTaMH.

7. CoBpeMEHHbBIE IPEACTABICHUS O CBEPThIBAHUU KPOBH. POJIb HOHOB KaJIbLIHs.
8. CucreMa aHTUTPOMOMH — reTapHH.



9. ®ubpuHONIM3.

10. AHTHUKOATyISTHTHBIN MY Th.

11. F'emodunun: Hacneq0BaHNE, BOSHUKHOBEHHE, CIIOCOOBI JICUCHHUS.

12. IlprurHbI MOBBIIEHHON aKTUBHOCTH MPOTHUBOCBEPTHIBAIOIIECH CUCTEMbI KPOBH.
13. I'emorno6unoBas OydepHas cucremMa KpoBH.

14. OcobenHOoCTH MeTabOIM3Ma B SPUTPOITUTE.

15. ®epMeHTHI KPOBU Kak OMOXMMUYECKHE WHAMKATOPHI MOBPEkKACHUS BHYTPEHHUX OPraHoB (IIpU
uH(papKTe MUOKap/a, 3a00I€BaHUAX MBIIIII, OITyXOJISIX KOCTEH, TaHKPEaTUTe).

16. CTpykTypa, XHMUYECKUI COCTaB U (DYHKIIUU COSAMHUTEIHLHON TKAHH.

17. KonnareH: coctaB, CTpoeHHe, 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 TKAaHU MTPU CTAPEHUH U HEKOTOPBIX MATOJIOTUYECKUX MPOIIeCCax.
23. XuMHUYECKHI COCTAaB KOCTHOM TKAaHU: HEOPTAaHUYECKUE KOMITOHEHTBI.

24. Oprann4ecKkuil MaTpUKC KOCTHOM TKaHHU.

25. buoxumudecknii MexaHu3M GOpMUPOBAHUS KOCTH.

26. dakTopbl, OKA3BIBAIOIINE BIUSIHAE HA META0OINYECKUE PEAKIINH B KOCTHOW TKaHHU.
27. OCHOBHBIE TPYNIIBI 00JIE3HEN KOCTEH.

YcTaHOBJICHHE BUIOB JKENITYX MO UX OCHOBHBIM OMOXUMHUYECKUM MapKepam.

3anaun Ha OMOXMMUYECKUE MapKephl Psijia MaTOJIOT Ui MTeUYEHH.

3a/aun HA YBETUYCHHUE aKTUBHOCTH HHIUKATOPHBIX ()EPMEHTOB KPOBH.

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

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

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

1. XuMHYeCKHd COCTaB KPOBH: XapaKTEPUCTHUKA OCHOBHBIX OCNKOBBIX (pakiuid. JlmarHoctuyeckoe
3HaYeHUe OENKOB KpoBHU. Poib anpbOymMuHa U TIIOOYJIMHOB B TPAHCIIOPTE BEIIIECTB.

2. HebGenkoBbIe BelecTBa KPOBH: a30TCOJEPIKAIINE U O€3a30TUCTHIE: OOITUI U OCTATOYHBIN a30T, a30TEMHUS,
€€ BUJbI U IPUIMHBI BOSHUKHOBEHHUS. DIICKTPOJIMTHI TI1a3Mbl KPOBH.

3. eixaTenbHast GyHKIUS KPOBH.

4. BydepHble cuCcTeMbI KPOBU M KUCIIOTHO-OCHOBHOE PaBHOBECHE.
5. CoBpeMeHHbIE TPEACTABICHHS O CBEPTHIBAHUU KPOBH.

6. [IpoTUBOCBEPTHIBAIOIIAS CUCTEMA KPOBH.

7. Hapymienust cBeptbiBanus kpoBu. [ emopumuu. TpoMOO3HI.

8. depMeHTH! KPOBU KaK OMOXMMHUYECKHUE UHINKATOPbI MTOBPEXKICHUS BHYTPEHHUX OpPraHoB (IIpH HHGpapKTe
MHOKap/1a, 3a00JI€BaHUAX MBIIIILI, OIYXOJISX KOCTEH, TaHKPEaTUTe).

9. Xumunyeckuii coctaB nedeHu. OCHOBHbIE (DYHKIINU.

10. Ponp mmeyeHu B oOMeHe OEJIKOB.

11. Ponb nmedyenu B 0OMEHE JIMIINIOB.

12. Posb 1ie4eHH B YIJIEBOAHOM OOMEHE.

13. XuMUYeCKHUI COCTAB KEIUH, KESTUYHBIX KaMHEH.

14. MeTaboau3M >KeTIHBIX TUTMEHTOB. bunmipyOuH.

15. Ob6ryparmoHHas *enryxa, IPUIUHb BOSHUKHOBEHHUS, TUATHOCTHKA.
16. I'eMmonuTHUecKas KenTyxa, MPUYUHbBI BOSHUKHOBEHHMS, TMArHOCTHKA.
17. [lapenxumaro3Hast KenTyxa, IPUYNHbI BOSHUKHOBEHHUS, IMAaTHOCTHUKA.



18. OGesBpexwuBaromiasi (GyHKIUS TMe4eHH. MOHOOKCUTeHazHas ¢epMeHTHas cucreMa. Kobroramusi c
[JIFOKYPOHOBOM M CEPHOM KUCIIOTAMH.

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

20. XuMHYECKHE€ OCHOBBI BO3HMKHOBEHUS W TMPOBEICHHUS HEPBHBIX HMITYJIBCOB. XOJIMHEPTUUYECKUE U
aZipeHepruveckue cuHarcel. HelipomeanaTopsl; UX CTPYKTypa, posib, 00pa3oBaHKE U MPEBPAILCHHUS.

21. CrpykTypHO-(QYHKIIMOHAIbHAS OPTaHW3allds CapKOMEpa MBIIMICYHOW KIETKH. XUMHUYECKHH COCTaB
MBIIIEYHON TKaHM.

22. MexaHn3M 1 SHEPreTUKa MBIIIEYHOTO COKPAILICHUSI.
23. buoxumudeckre U3MEHEHHUs B MBIIIIAX MPY MATOJIOTUH.
24. buoxumus coeTMHUTENbHON TKaHu. CTpyKTypa, GyHKIIUHA, OMOCUHTE3 KOJUTareHa M 3JacTHHA.
25. [Iporeornukanbl — OCHOBAa MEXKJIETOUHOTO MaTpuKca COCIUHUTEIbHON TKaHU. | TMKO3aMHUHOITIMKAHBI:
CTPYKTYypa, PyHKIIHH.
26. 3meHeHue COeIMHUTENBHON TKAHU MIPU CTAPEHUH U HEKOTOPBIX MATOJIOTUYECKUX MPOIIeCcCax.
27. XUMHYECKUN COCTaB KOCTHOM TKaHU. DPopMupoBaHUE KOCTH. MeTab0In3M KOCTHOW TKaHH.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocraBbTe M U3YUNUTE KOHCIEKTHI JIEKIUI IO TEME.

2. V3yunre U 3aKOHCHIEKTUpPYITEe TeMy «/lpixarenbHas QyHKIMS KpoBu». M300pa3uTe KPUBYIO CBS3BIBAHHS
KHCJIOPOJIa TeMOTTIOOMHOM.

3. M300pa3ure cxemy MpOKOAryJISIHTHOTO ITyTH CBEPTHIBAHUS KPOBH.

4. TloaroroBbTech Kk mnaboparopHsiM paboram «OmpenencHue OUIUpyOMHA B CBHIBOPOTKE KPOBU TIO
JMa30peakiink B TMPUCYTCTBHH akieneparopa (Meron Menapammka, Knerropaa u I'poda)» u «buoxumus
KPOBH»: O3HAKOMBTECh C TEOPETUYECKHM MaTepuaioM Mo Teme JaboparopHoil paboThl, odopmure
71a00PaTOPHBIN KypHAJ, OTBETHTE Ha KOHTPOJIbHBIE BOIPOCHI.

5. BeimosnHUTE yIpaKHEHUS

o OnHuM u3 GakTopoB, 00YCIOBIMBAIOLINX METACTA3UPOBAHHE KIIETOK 3I0KAUYECTBEHHOM OIMyXOJH,
SBIISICTCSI CHIDKEHHE KOJIMUecTBa (pUOPOHEKTHHA Ha TOBEPXHOCTHU KJIeTOK. OOBACHUTE, IIOUEMY MEXTY
KJIETKaMU 3J710KaUeCTBEHHOI TKaHU Pe3KO OCJIabiieHa aare3usl.

o OOBbsicHUTE TPUYUHBI TOBBIIEHHONW KPOBOTOYMBOCTHU MPH HegocTaTke ButamuHa C.

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

o Kakoe 3aboneBanue pazsuBaercs npu HapymeHuu cuare3a JODAmuna? Hanumure cxemy cuHTe3a
JJODAMuHA.

Tema 8. buoxumus cJIIOHBI U TKaHeH M0JIOCTH Pra. BUOXUMHYecKkre MeXaHU3Mbl PA3BUTHS
naroJioruii Tkaneii porosoi nojoctu (OIIK-3, OIIK-9)

Jlexkuns.

Jlexuust «buOXUMHS CIIOHBI M TKaHEW IMOJIOCTH pTa B HOPME M MPHU NATOJOTUYECKUX COCTOSHHUSX U
3a00J1eBaHUSAX TKAHEH POTOBOM IMOTOCTH

CwmemenHas u npotoyHas citoHa. OyHkuuM citoHbl. U3MKO-XMMUYECKHE CBOMCTBA CIIOHBL. MexaHu3m
00pa3oBaHUs U PETYISIIHUSA CEKpElUn CItOHbI. OpraHnyecKue KOMIIOHEHTHI U (PEPMEHTHI CITFOHBI.

CmioHa Kak 00bEKT OMOXMMHUYECKOTO KOHTPOJIS MPUCYTCTBUSA JOMKMHIAa B OPraHu3Me YeJIoBeKa.

JlecHeBas KHUJIKOCTh — XUMHUYECKHI COCTaB M CBOMCTBa. bnoxuMuyeckas TUarHOCTHKA JECHEBOM KUIKOCTH
KaK MapKep OICHKH TSDKECTH M MPOTHO3a 3a00JIeBaHMIA TAPOJOHTA M OPTaHOB MOJIOCTH PTa.

QYHKIUU U aPXUTEKTOHUKA ITYJIBIIBL.

Heoprannueckue koMnoHeHTHI AMainu. Oprannyeckuii MaTpukc dMann. OCOOEHHOCTH MeTa0oIn3Ma IMAITH.
JleHTuH U 1iIeMeHT 3y0a: PyHKIIUU, 0OCOOEHHOCTH METaboIn3Ma.

Kapuec 3y6oB — 6buoxumuyeckue acekThl. [IpuHINIIBI TPOQUIAKTUKY U JIEYEHHS] Kapueca.
[TapogOHTHUT U OCHOBBI €10 OMOXUMHUYECKON KOPPEKIIHH.
CuanoaeHuT, cuajao3bl, CHAJIONNTHA3 — OMOXMMHYECKHE TTOIX0/Ibl B IMarHOCTUKE U TepaIH.
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IIpakTH4Yeckoe 3aHATHE.
He npenycmotrpeno
JlaboparopHbie padoThbI.

JlabGopaTopHoe 3ansitue. JIaboparopHasi padora «Heopranudeckue KOMIIOHEHTHI CJIIOHbI U 3yOHOM
TKaHHW»

KauecTBeHHOE ompeneneHne HEOPraHMYECKUX COEAMHEHUM CIIOHBLI:  ompeaeneHue pH  citoHbI;
onpeneneHue Gocdaror B CIIOHE.

OTKpBITHE NOHOB KaJbIIHsI B BHITSKKE U3 TKaHH 3y0a.

OTKpBITHE HOHOB MarHus B BHITSDKKE U3 TKAHU 3y0a.

OTtkpoiTHE GHoCchHOPHOM KUCTOTHI B BRITSDKKE M3 TKaHU 3y0a.

KoHTposnbHBIE BOIPOCHI:

. Kakue srneMeHTBI BXOAST B COCTaB 3yOHOM TKaHU?

. Kaknmu coenHeHMsIMU TIPEICTaBICHBI MUHEPAIbHBIE BelllecTBa 3yOHOI TKaHu?

. Kakue opranndeckue BemecTBa BXOAIT B 3yOHOM TKaHU?

. B yem paznuunst OMOXMMHYECKOTO COCTaBa JICHTHUHA, IIEMEHTA, IMai 3y00B?

. Kak cBs3an pH citonbl ¢ cocTossHreM 3yOHO# dManu?

. Kak cka3piBaeTcst HeZJ0CTaTOK M U30BITOK (PTOpaA B MUTHEBOW BOJIE HA COCTOSTHUM 3yOHON AMaiu?

~N N kW N -

. Kakune ropmons! BiusitoT Ha 0OMeH Kanbius U ¢pochopa B 3yOHOH TkaHU?

JlabopaTtopHoe 3ansaTHe. CeMuHap «buoxumus TkaHell mogocTu pra. buoxummuyeckne MexaHu3Mbl
Pa3BUTHA NATOJOIMH POTOBOM MOJIOCTH» U PeLIeHHe 32124

1. Xumnueckuit coctaB, MeTaboIM4YEeCKHEe OCOOCHHOCTH U POJIb MYJIBIIBI B 0OMEHE MUHEPaTH30BaHHBIX
TKaHel 3y0a.

2. COOTHOIIIEHUE BO/IbI, OPTAaHNYECKUX M MUHEPAJIbHBIX BEIIECTB B MHHEPAIN30BAHHBIX TKAHAX 3y0a.
XapaKkTepuCcTUKa MUHEPAJIBHBIX U OPIraHUYECKUX KOMIIOHEHTOB 3MAJIU.

3. ®U3UKO-XMMHUYECKHUI XapaKkTep HOHHOTO OOMEHa B alaTUTaxX dMai 3y0a, MPOHULIAEMOCTh 3MaJIH, ee
CO3pEBaHMUE.

4. Tlpouecc MUHEpAIN3aLUHN SMAJIU U CTAAUU ee (POpMUpPOBAHHUS.

5. XUMHYECKUM COCTAB ICHTUHA U JEHTUHHOW KUAKOCTH. MUHepanu3anuus miameBoro u
WHTEPTYOYJISAPHOTO ICHTHHA.

6. Iloxxu3HeHHBIN XapakTep 00pa3oBaHus JEHTHHA; BTOPUYHBIN 1eHTUH. OCOOCHHOCTH MeTaboIM3Ma
JCHTHHA.

7. XuMHUeCKUi cocTaB 1ieMeHTa. CXOICTBO U PA3INIHsI MEXKTy IIEMEHTOM U KOCTHOM TKaHbI0. OOMEH
BEILECTB B IIEMEHTE.

8. JlemuHepanu3aiys SMajiu Kak MyCKOBOW MEXaHW3M pa3BUTHUs kapueca. Hapymienust nvoHHOro oOMeHa B
AMaJli MIpU Kapuece.

9. XUMHUYECKHI COCTaB MEPUOIOHTA, OCOOEHHOCTH METaboIM3Ma

10. benku citoHbI, UX NPOUCXOKIEHUS, U3MEHEHMSI IIPU MATOJIOTUH.

11. I3MeHeHne aKTUBHOCTH ()EPMEHTOB CIIFOHBI U IECHEBOW KHUIKOCTH MPHU PA3TUIHBIX 3a00JICBAHHSIX.
12. Msrkuii 3yOHON HaNET, XUMUYECKUI COCTaB, POJIb.

13. 3yOHOI1 KaMeHb, XUMHUYECKUIA COCTaB, BIUSHUE HA TKAaHU TapaJIOHTA.

14. Ocobast poib propua-uoHa B MOAAECPKaHUH 310POBbsI SMAIIH.

15. CuamoaaeHuT, CHAJIO3, CHATIONIUTHA3 — OMOXUMUYECKUE HAPYIIICHHUS U MapKepHI.

16. ITapomOHTUT — OMOXMMHUYECKUE HAPYILIEHHUS U MapKephbI.

3agaun Ha MeTa0OIMYeCKue OCOOCHHOCTH IyJNbIIBI, AMaiu 3y0a, JACHTHHA W JCHTUHHOW >KHIKOCTH,
[IEMEHTa, TIEPUOJIOHTA.

3agauu 0 XUMHUYECKON PUPOJIC U CTPYKTYPE COCTABIISIIONINX CIFOHBI M TKaHEH 3y0a.

3amaun Ha U3MEHEHUE aKTUBHOCTH (DEPMEHTOB CIIOHBI U IECHEBOM KHUJIKOCTHU MPH 3a00JIEBaHHUSIX POTOBOM
MOJIOCTH.

3amaun Mo OMOXMMHYECKUM acTlieKTaM BO3HUKHOBEHHS Kapueca, MapoJAOHTUTA, CHAIOaICHUTa, CHAT030B,
CUAJIONUTHA3A.



3amaun Ha B3aMMOCBS3b XMMHUYECKOM HPUPOIBI M CTPYKTYPHI COCTaBJSIOIIMX CIIOHBI M TKaHeW 3y0a B
HOpPME U IIpU NIATOJIOTUSX.

JlabopaTtopHoe 3ansitne. Ko/ulOKBHMYM, pelieHHe 3a1a4 M TeCTHPOBaHHe (KOHTPOJIbHBIN Cpe3) 1O
TeMe «BHOXMMUSA CJIIOHBI M TKaHe#l Mo0cTH pra. buoxumMuyeckrne MexaHu3Mbl Pa3BUTHS MATOJIOTHIA
TKaHel POTOBOM MOJIOCTI

1. Xumuueckuii cocraB, MeTa0OJIMUECKAE OCOOCHHOCTH W POJb IMYJbIIBI B 0OMEHE MUHEpPaIH30BaHHBIX
TKaHe# 3y0a.

2. CooTHomICeHNE BOJbI, OPraHUYCCKUX W MHUHCPAJIBbHBIX BCIICCTB B MHWHCPATU30BAHHBIX TKaHAX 3y6a.
XapaKTepI/ICTI/IKa MHHCPAJIBbHBIX U OPTraHNYCCKHUX KOMIIOHCHTOB 5Mallu.

3. OU3MKO-XMMHYECKHI XapakTep MOHHOrO OOMEHa B amaTuTax 3Maju 3y0a, MPOHUIAEMOCTh AMalld, €€
CO3pEBaHUE.

4. TIporiecc MUHEpATU3AIMK SMAJIA U CTaIuHU €€ GOPMUPOBAHUSI.

5. XHMMMYECKMH COCTaB JICHTMHA M JEHTUHHOW JKUAKOCTH. MwuHepanu3anus IUIAIIEBOTO U
WHTEPTYOYIISIPHOTO JCHTHHA.

6. Iloxxu3HeHHBIN XapakTep 0Opa3oBaHUS JEHTHWHA; BTOPHUYHBIA OeHTUH. OCOOCHHOCTH MeTaloIn3Ma
JICHTUHA.

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 (PU3UKO-XMMUYECKHE
napaMeTphl CITIOHBI.

9. JlecHeBast )KUIKOCTh, XUMHUECKHI COCTaB, OMOIOTHYECKAS POIIb.

10. MuHepanbHble KOMIIOHEHTBI CMEIIAaHHOW CIIOHBI, WX (PYHKIHH, «CIIOHHOW myHT». ComepikaHue W
XapaKTEepPUCTHKA OCHOBHBIX IPYII OPraHUYECKUX BEIIECTB CMEIIAHHOMN CIIIOHBI.

11. ®epMeHTHI CITIOHBI U IECHEBOW KUJIKOCTH: TTPOUCXOXKICHHUE, CTPYKTYpa.

12. Bo3pacTHble 0COOEHHOCTH cocTaBa CIIOHBI. (DaKTOpHI, BIMAIONIME HA XUMHUECKUH COCTAB CIIOHBI.
3Ha4eHHE ONPEEIICHNSI KOMIIOHEHTOB CIIIOHBI JIs1 AMATHOCTHUKH.

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

14. XuMuueckuii cocTaB NepruoJ0HTa, 0COOCHHOCTH MeTaboIu3mMa

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

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

18. 3yOHOI1 KaMeHb, XUMHUYECKHUI COCTaB, BIMSHUE HA TKAHU ITAPOOHTA.

19. Ocobas ponb GTOPUA-HOHA B MOAECPKAHUHU 3]0OPOBbS SMAJIH.

20. CuanoaJaeHurt, CHajo3, CHaIONUTHA3 — OMOXUMUYECKHE HApYILICHHUS U MapKEPHI.

21. [TapomOHTUT — OMOXUMHUYECKUE HAPYIIICHUS U MaPKEPHI.

22. CitoHa KaK 00beKT OMOXMMHUYECKOTO KOHTPOJIS IPUCYTCTBUS JIOMIMHTA B OPTaHU3ME YEIOBEKa.

23. HccnemoBaHue COCTOSHHUS HMMYHHOM CHCTEMBI dYeJOBEKa B TIpolecce (U3MYECKUX HArpy3okK C
HCIIOJIb30BaHUEM CITIOHBI B KAUYECTBE TECT-00BEKTA.

24. 3meHeHue cocTaBa CIIIOHBI P MPUMEHEHUH JOTIMHTA (IPUMEPHI).
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocTaBbTe M U3YUNUTE KOHCIEKT JIEKIUHU 10 TEME.

2. Usyuute u 3akoHcnekTupyire temy «lloku3HeHHBIH Xapakrep oOpa3oBaHUS ACHTHUHA; BTOPUYHBIN
neHTuH. OcoOeHHOCTH MeTaboIu3Ma JCHTUHAY.

3. 300pa3ure cxemy 3TanoB (JOPMHUPOBAHUS CITIOHBI.

4. CocTaBbTe KOHCHEKT «3aIUTHBIE CUCTEMBI ITOJIOCTH PTay.

5. M3yunte u 3aKOHCHIEKTHPYUTE TeMy «Poiab MMMYHOIIIOOYIMHOB M pyTuX (paKTOPOB MMMYHHOM CHCTEMBI
B ()OPMHPOBAHUH PE3UCTEHTHOCTU M KAPHECOBOCTIPUMMYUBOCTI.

6. M3yunTte M 3aKOHCIEKTUpPYyHTE TeMy «BiusHHMe YacTMYHOTO OTCYTCTBHUS 3yOOB Ha OENKOBBIM OOMEH
KOCTHOM TKaHU YEIIIOCTE.
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7. TlonroroBsrech Kk jaboparopHoil pabore «HeopraHmdeckre KOMIIOHEHTBHI CIIOHBI UM 3yOHOM TKaHW»:
O3HAKOMBTECh C TEOPETHUECKUM MaTepHajioM I0 TeMe JaboparopHoil paboTel, oopmuTe Ja00pATOPHBIN
’KypHaJ, OTBETHTE Ha KOHTPOJIbHBIE BOTIPOCHI.

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

TEKyIIUi KOHTPOJIb — 60 6aioB

2 cemectp

KOHTPOJBHBIE Cpe3bl — 4 cpe3a mo 10 6amioB KaxabIi

npeMuaIbHbIe 0alIbl — 5 0amioB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:
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Ne |HaszBanue tembl | Dopmbl Max. MeTonrka NpoBeAECHNS 3aHATUS U OLICHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
L. broxumus Tecrupos 10 3a TectupoBaHue Hauncasercs 10 6amios.
0eKOB 1 aHue / Tect cocrout u3 20 BOnpocoB, Ha OTBETHI HA KOTOPHIE OTBOAUTCA 25
(epMEHTOB | KOHTPOJIL MUHYT:
HBbIi 10 6annoB — cTyaeHT npaBuibHO oTBeuaeT Ha 90-100% BompocoB B
cpe3(KOHT TEeCTe;
PONBHBINI 9 OamnoB — CTyOeHT mpaBwiIbHO oTBeyaeT Ha 80-89% BompocoB B
cpe3) TeCTe;
8 0ayuIoB — CTy#eHT mpaBwiIbHO oTBedyaeT Ha 70-79% BompocoB B
TecTe;
7 0amioB — CTYOGHT MpaBWIBHO OTBeyaeT Ha 60-69% BompocoB B
TecTe;
6 OamuoB — CTyOEHT MpaBWIbHO oTBeyaeT 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 0amoB — CTYOGHT MpaBWIBHO 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 — cTy#eHT MpaBWIbHO oTBeuaeT Ha < 10% BOMpPOCOB B TecTe
Pemenne 6 3a peuleHre CUTYallMOHHBIX 3334 HauucisieTcs: 6 0asioB.
CUTYyaLuo Ha pemenue 2 cuTyallmoHHBIX 3a71a4 OTBOJUTCS 25 MUHYT.
HHBIX CutyalluoHHbBIE 3aJadydl A pEIICHUS BBIAAIOTCS 3apaHee JUIsd
3aja4y pemieHnss cTyaeHToM Joma. Ha 3aHaTMM mnpenogaBarens 3agacT

CTYICHTY 2 3a/lau¥ U3 BBIIAHHOTO 3apaHee MepeyHsl.

Pemmenue 3agaum CBOAUTCSA K:

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

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

Bannel 3a kaxayro U3 2 3amad:

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

2 Oaina - B peNICHHH 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 GayIoB — 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

Brmmonusiercs 3 nmabopaTopHbIX paboThl, Ha 3alIUTY KaXKIOW 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)

Bruoxumus
BUTaMUHOB.
CBolicTBa 1

(dhyHKIIH
OHOIOTHYECKUX

MeMOpaH.
MexaHu3MBI

nepeaayn

TOPMOHAJIEHOTO
CHUTHaia

TecTupon
aHue /
KOHTPOJIb
HbIH
cpe3(KOHT
PONBHBINI
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 — pelIeHne 3aa4u OTCYTCTBYET / OTKa3 OT PEIICHUS 3a]1auu.

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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Bbuonoruueckoe
OKHCJIECHHE.
OOmuit myTh
KaTa0boJIM3Ma.
OOmeH
YTIICBOIIOB

TecTupon
anue /
KOHTPOJIb
HbIH
cpe3(KOHT
PONBHBINI
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 CUTyalMOHHbBIX 3a/1ad HAuYUCIIsIeTCs 6 0aoB.

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.

Pemmenue 3agaum CBOAUTCSA K:

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

- K U3JI0KEHUIO MaTepHaia 1o OnpeaeseHHON TeMaTuKe.

Bannel 3a kaxayro U3 2 3a1ad:

3 Gayyia — CTYJCHT pelni 3a/1ady 0e3 OIMO0K U HEIOUETOB;

2 Oamna - B peNICHWH 3aJa4d NPUCYTCTBYET OMIMOKA, OIHAKO XOJ
pelIeHus 3a/]aul BEPEH;

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

0 GayIoB — penieHne 3aa4u OTCYTCTBYET / OTKa3 OT PEIICHUS 3a]aud

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 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 HAa KOHTPOJIBHBIH BOMIPOC / OTKA3aJICsl OTBEYATh Ha KOHT

OOMeEH JTUNUI0B
U OEJIKOB

TecTupon
aHue /
KOHTPOJIb
HbIH
cpe3(KOHT
PONBHBIN
cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6anmos.

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

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

9 Gamnos
TECTE;

8 OamtoB
TECTe;

7 Gamnos
TECTE;

6 Oamos
TECTe;

5 Oamnos
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 IpaBWiIbHO oTBedaeT Ha 20-24% BOmpocoB 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 MpaBWIBHO oTBeuyaeT Ha 60-69% BompocoB B

CTYACHT MpaBWIBHO oTBeuyaeT Ha 50-59% BompocoB B

CTYACHT MpaBWiIbHO oTBeuyaeT Ha 40-49% BompocoB B

Pemenne
CUTYallo
HHBIX
3aj1a4

3a pelieHne CUTyalMOHHbBIX 3a/1ad HAUYUCIIIeTCs 8 OalioB.

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

Pemenne 3amaun cBOAUTCS K:

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

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

Bannel 3a kaxayro U3 2 3amad:

4 Gama - CTYIEHT pelimi 3a7a4y 0e3 ommuOOoK U HEeJJOUYETOR;

3 Oayia — B peUICHUH 33J1aud IPUCYTCTBYET | HEOUET;

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

Brmmonusiercs 3 nmabopaTopHbIX paboThl, Ha 3alIUTY KaXKIOW 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
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)

[IpemuansHbie OaIbl

HpeMI/IaHBHLIC 0aipl HAYMCIISIIOTCS 34 aKTHBHOE y4dacTue€ Ha BCCX
CCMHUHApax, 3allJIaHUPOBAHHBIX Ha 2 CCMECTpP

Hroro 3a cemecTp

100

TEKYIIHI KOHTposb — 30 6amioB

3 cemecTp

KOHTPOJIbHBIE cpe3bl — 4 cpe3a 1mo 10 6aIoB Kax bl

npeMHanbHbIe OaIThl — 5 6aIoB

OTBET Ha dK3ameHe: He Ooiee 30 0ayuioB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

TC
MbI

HasBanue TeMbl
/ BuJT yueOHOI
paboThI

Dopmbl
TEKYILETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
0aJUIOB

MCTO,Z[I/IKa IMMPOBCACHUS 3aHATHA U OLICHKHU
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O6MeH
HYKJICMHOBBIX
KHCJIOT.
Martpuynsie
OHMOCHHTE3BI

TecTupon
anue /
KOHTPOJIb
HbIH
cpe3(KOHT
PONBHBINI
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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Perynsauus
MeTadoamu3Ma

TecTupon
anue /
KOHTPOJIb
HbIH
cpe3(KOHT
PONBHBINI
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 cuTyanMoHHYI 3a7ady HAYHCISIOTCS — CICAYHOIIAM
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

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
OpraHoB U
TKaHEH

TecTupon
anue /
KOHTPOJIb
HbIH
cpe3(KOHT
PONBHBINI
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 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

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)

Buoxumuns
CIIIOHBI U

TKaHEN TOJIOCTH

pra.

buoxumuueckue

MeEXaHU3MBI
pa3BUTHUS
IMaTOJIOTUI

TKaHell poToBOM

IIOJIOCTH

TecTupon
aHue /
KOHTPOJIb
HbIH
cpe3(KOHT
PONBHBINI
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;

CTYACHT MIpaBWiIbHO oTBeuyaeT Ha 80-89% BompocoB B

8 0OaiioB
TECTE;
7 OauioB
TECTE;
6 OauioB
TECTE;
5 OauioB
TECTE;

CTYACHT NpaBUIILHO

CTYACHT NpaBUIILHO

CTYACHT NpaBUIILHO

CTYACHT NpaBUIILHO

OTBCYACT

OTBCYACT

OTBCYACT

OTBCYACT

Ha 70-79%

Ha 60-69%

Ha 50-59%

Ha 40-49%

4 Gamna — cTygeHT npaBuwibHO oTBedaeT Ha 30-39%

TCCTC;

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

TCCTC;

2 Oayia — CTYOSHT IpaBWiIbHO oTBedaeT Ha 20-24%

TCCTC;

BOTPOCOB B

BOTPOCOB B

BOMPOCOB B

BOTPOCOB B

BOTPOCOB B

BOTPOCOB B

BOTPOCOB B

1 6ann — cTygeHt npaBuiibHO oTBeuyaeT 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

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

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)

[IpemuansHbie OaIbl

HpeMI/IaHBHLIC 0asipl HAYMCIISIIOTCS 34 aKTHBHOE y4dacTue€ Ha BCCX
CCMHUHApax, 3allJIaHUPOBAHHBIX Ha 3 CCMECTp

OTBeT Ha DK3aMEHE

30

0 OamuT0B — HEPABWIIBHBIC OTBETH Ha BCE BOMPOCHI OmyeTa (OIeHKa
«HEYIOBJIETBOPHUTEILHO») / OTKA3 OT OTBETA HA OMJICT;

1-14 GamioB — CTyOCHT IOMYCTHI B OTBETAaX Ha BOIPOCH Omiera
rpyOble  OIMMOKH W  MHOXXECTBCHHBIE HETOYHOCTH  (OIICHKA
«HEYJIOBIICTBOPUTEIIHLHOY);

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

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

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

Hroro 3a cemecTp

100




HroroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN
yeTelpexOauibHOr  mikane. IlepeBom 100-0ayuibHONM  PEWTHHTOBOW OIEHKHM IO JWCIHUIUIMHE B
TPATUITMOHHYO YETHIPEXOALTEHYIO OCYIIECTBISIETCS CISIYIONNM 00pa3oM:

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

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3amura JadopaTopHoil padoThI

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

TunoBsie BOMTPOCHI JIs1 3alTUTHI TA0OPATOPHBIX padboT

1. [TaTonoruu TUMUIHOTO OOMEHA: OKUPEHHE, KUPOBOE MEPEPOXKICHHE.

2. HacnencTBeHHbIE TATONOTHH JIMITHIHOTO OOMEHA (UCITUIIONPOTEHHEMHUH, COUHTOTUITUAO03BI U T.10.).
3. I/ICTO‘-IHI/IKI/I U IyTH HNCITIOJIB30BaAHUsI aMHUHOKHUCIIOT B OpFaHI/I3MC.

4. Azotuctelii 6amanc. PesepBubie Oenku. Pacman TkaHeBBIX OEIKOB.

5. 3HaueHHe CeKpelru MpoTeas B BUAe NpopepMeHToB. MexaHW3M UX aKTHUBALIUU.

KonsoxkBuym

Tema 8. buoxumus CiItOHBI M TKAHEW MOJOCTH pTa. BUOXMMUYECKE MEXaHNU3MbI Pa3BUTHS MTaTOJIOTUI
TKaHEW POTOBOM MOJIOCTH

Tunossle BOIIPOCHI K KOJUIOKBUYMY

1. benku ciIroHBI, X MPOUCXOXKICHHUSI, U3MEHEHUS MTPU MATOJIOTHH.

2. I3MeHeHne aKTUBHOCTH (DEPMEHTOB CIIIOHBI U IECHEBOM KHUJIKOCTHU MPH Pa3IMYHBIX 3a00JICBAHUAX.
3. Msrkwuii 3yOHO# HaJIEeT, XUMUYECKUI COCTaB, POJIb.

4. 3y0OHoli KaMeHb, XUMUYECKHI COCTaB, BIMSHNE HA TKAHH MAPOJOHTA.

5. Ocobas posib GTOpUI-NOHA B TIOACPIKAHUU 3I0POBHS IMAIIH.

Pemenue CUTYallMOHHBIX 3a1a4

Tema 8. buoxumus CiIOHBI M TKAaHEW MOJOCTH pTa. BUOXMMUYECKE MEXaHNU3MbI Pa3BUTHS MTaTOJIOTUI
TKaHEW POTOBOM MOJIOCTH

TunoBble CUTyallHOHHBIE 334U

1. [Tocne nHKyOaIMu C N-XJIOPOMEPKYPHOOSH30aTOM CBSI3bIBaHUE (hepMEHTa C CyOCTpaToM HE M3MEHUIIOCH
10 CPaBHEHHIO C HEOOpPaOOTaHHBIM (PEPMEHTOM, HO KaTaJTUTHYECKas aKTUBHOCTh ()ePMEHTA YMEHBIIUIACh
Ha 40%. Kako# BbIBOO MOXKHO CI€ENIaTh U3 3TOTO HAOIIoaeHus?

Pewenue:
HexkoHKYpeHTHBIH THII MHTHOMPOBAHMS.

2. bonbHOM *anyeTcs Ha 00Ny C1aboCTh U KPOBOTOYMBOCTH JeceH. HemocTaTok Kakoro BUTAMUHA MOXKET
OBITH MPUIMHOM TAKOTO COCTOSTHHSI?

Pentenue:
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Henocrarok ackopOuHoBoii kuca0Tbl (BUTamuu C).

3. HopmanbHOe cTpoeHHE U (YHKIUS SMaid 0OecreuyuBaeTcs JUHAMUYECKHM PaBHOBECHEM IIPOLIECCOB
JeMUHEpaIu3alMi U peMuHepanu3anui. Kakue ropMoHsl 061a1al0T Hanbosee BBIPAKCHHBIM JIEHCTBHEM
Ha 0aJaHC 3TUX MPOIECCOB?

Pemenue:
IMapaTropmoH, KaJAbLUUTPHOJI, KAJILIUTOHUH, AHAPOreHbI, ICTPOTeHbI.

TecTupoBaHue / KOHTPOIbHBIN cpe3

Tema 8. buoxumus CitOHBI M TKAHEW MOJOCTH pTa. BUoOXMMHUYEeCKre MeXaHU3Mbl pa3BUTHS MTaTOJIOTUI
TKaHEW POTOBOM MOJIOCTH

TunoBbie 3a1aHKs] TECTUPOBAHUS

1. IlenTuaunnenTUArUApOIa3a

a) yyacTByeT B AaHTHOAKTEePHAJBLHOM 3auTe 3y00B;
0) peryJiMpyeT TOHYC COCYI0B;

B) THAPOJIM3YeT NenTH/bI;

r) NpeBpaliaeT KHHUHOTeH B KHHUH

2. [lepeuncnute catOHHBIE (PAKTOPHI 3ALTUTHI 3yOOB:

a) pH=17;

0) KaJJIMKPEnH;

B) THATYPOHH 1334,

I) HMMMYHOIJIOOYJIMHBI;

1) AHTHOKCHIAHTbI;

e) Ca2+-cesi3pIBalonye NINKONPOTEHHBI

3. Kakue ymieBoiHbIe KOMIIOHEHTBI BXOJIST B COCTAB MyIIMHA?
a) caxaposa;

0) N-aneTunraiakTo3aMuH;

B) N-aneTu/rnioKo3aMuH;

T') TJaKT03a

4. Tlpu napooHTO3€

a) NOBBILIAETCH AKTHBHOCTD 11eJ1049HOI (pocdhaTasbl;
0) CHIKAaeTCs aKTUBHOCTh aMUJIA3bI;

B) NMOBBINIAETCH AKTUBHOCTH KOJLJIareHa3bl;

T') TOBBIIIAETCS AKTUBHOCTH XOHAPOUTHHCYIb(aTa3bl
5. YcnoBus pa3BUTHs KapHeca:

a) U30BITOK Oelka B IHUIIIE;

0) nepuuuT OesIKa B MUILE;

B) HEJOCTAaTOK BUTAMUHOB I'pynibl B;

r) HepgocTaToKk BUTaAaMUHOB C u D;

1) U30BITOK caxapo3bl B MHIIIE;

€) o0pa3oBaHHMe OPraHUYECKUX KHCIOT

4.3 IIpomexxyTouHast aTTECTAIMA 110 AUCIUIUIMHE POBOIUTCS B popMe 3adeTa, IK3aMEeHa

Tunossblie Bonpocsl 3a4era (OIIK-3, OIIK-9)
Tunossle BOIIPOCHI 3a4eTa

1. JlumonpoTenHbl M HUX POJb B TPAHCHOPTE XOJECTEPUHA: SHJOTEHHOTO M SK30reHHOro. [IpuunHbI
BO3HUKHOBEHUS aT€pPOCKIIEpO3a.



2. Perymsiius nmunuaaoro oomena, posns LIHC, ropMoHOB, BATAMUHOB.

3. Ilatojoruu JIMIUIHOTO OOMEHA: OXKHPEHHE, JKUPOBOE IepepokiacHue. HaciaencTBeHHBbIC MMaTOJIOTHU
JUTIATHOTO OOMeHa (JIMCIUIIONPOTEUHEMHH, C(OPUHTOIMITHIO036I U T.11.).

4. benkoBoe nuTaHue. VICTOYHUKH ¥ TIyTH MCTIOJIB30BaHMUsI aMUHOKHCIIOT B OpraHu3Me. A30THCTHIN OajaHc.
PesepBubie Oenku. Pacnan TkaHeBBIX OCTTKOB.

5. OcHOBHBIE ATaIbl NIepeBaprUBaHuUs OCIIKOB B XKEIYIOUHO-KUIIEYHOM TpaKTe. 3HAYCHHE CEKPELUH MpoTeas
B BUJie MpodepMeHTOB. MeXaHn3M UX aKTUBAIIUU.

Tunosble 3apanus s 3a4era (OIIK-3, OIIK-9)
He npenycmotrpeno

Tunossblie Bonpocsl 3k3amena (OIIK-3, OITK-9)
Tunossie BOIIPOCHI 3K3aMEHA
1. I[Tynbma - XUMUYECKHI COCTAaB, META0OIMYECKUE OCOOCHHOCTH M POJIb B OOMEHE TKaHel 3yoa.
2. MuHepanbHbIE M OPraHUYE€CKHUE KOMIIOHEHTBI AIMAJIH.
3. [Iporecc MuHEpanM3aluy SMaIU U CTaAUH €€ PopMUPOBaHHS.

4.  Tlaromormu  a3otucroro  oOmeHa  (OenkoBas  HEJOCTATOUYHOCTb,  THUIEPAMHHOAIMIYPHS,
TUIIEPAMMOHHUEMUS).

5. HYTI/I oOMeHa 0€3a30THUCTOr0 OCTAaTKa aMUHOKHUCIIOT: OKHCIHUTEILHOE PACHICIVICHUC aMHWHOKHUCIIOT,
[JIIOKOHEOT€HEe3 M3 aMHUHOKHUCIIOT. IJIMKOT€HHBIE M KETOI€HHBIE aMHHOKKCIIOTHI. HpI/IMepBI. buocuntes
3aMCHHUMBIX aMUHOKHCIIOT.

TunoBble 3axanus s sk3amena (OIIK-3, OITK-9)
TunoBble 3amanust 17151 SK3aMeHa

1. B kpoBu OonpHOrO OOHapy)XeH BBICOKMH  ypoBeHb KpeatuHpochokunazel (MB) nu
acriaprataMHHOTpaHc(epasbl. KakoB mpearnonoxKuTeabHbIi Tuartos?

Pemienue:
Nudpapkr muoxkapaa.

2. V KEHIIUHBI, CTPAJAIONICH KEITIHOKAMEHHON OOJIE3HBIO, MOSBUIUCH 00JIM B 00JIACTH TEUYEHHU, OBICTPO
Pa3BWIIOCH KENTYIITHOE OKpaIIMBaHUE CKJIEP, KOXKH, Kaj 00eCIIBETHIICS, MOYa MpHoOpena IBET KPErKOTro
yas. Kakoil THI KenTyxu y >KeHIUHBI?

Pemienue:
O0TypanuoHHas KeJTyXa.

3. HoBbIM HampaBieHHEM B NPEAOTBPAILIEHUU M JICYCHUHM MapOAOHTONATHI MOXET CTaTh NMPUMEHEHHE
TUCTATUHOB. YKQXKHUTE OCOOCHHOCTH CTPOCHHUS M (PYHKIMU 3TuX OenkoB. OOBsSCHHUTE, TTOYEMY HMEHHO
TUCTATUHBI MIPEMSTCTBYIOT Pa3BUTHIO MTAPOJOHTONATHH.

Pemenue:
I'mcTaTnHbl - 3TO ceMelcTBO 0OrarbiX TMCTHAMHOM KATHOHHBLIX 0€JIKOB CJIIOHBI ¢ Maccoil 3-5 k/la,
CHHTE3MPYeMbIX AUMHAPHBIMHM  KJIETKAMH  OKOJIOYIIHOW ¥  TOJIHUKHEYeJTIOCTHON  KeJie3.
KoHueHTpauusi rucTATUHOB B CJIIOHE - IPUMEPHO 45-75 MKI/MJI.
I'ncratuHbl 0Kka3bIBAOT NMpsiMoe pyHrumuaHoe aeiicteue. OHU CMOCOOHBI TAKKE 0CAKAATH TAHUHBDI,
npuyeMm 0Oojiee 3(PPeKTHBHO, 4YeM NPOJMH-00raTbie MNPOTEHHBbI, OCOOEHHO NPH HEWTPAJBHBIX
3HaYeHUsAX pH ¥ BBICOKHX KOHIIEHTPAUsIX TAHUHOB.
YHuBepCcaJbHOCTh AEMCTBUA HA MUKPOOPraHM3Mbl (THCTATHHBI MHITHOMPYIOT POCT a3POOHBIX H
aHA’pPOOHBIX O0aKkTepmii), a TaK:Ke CINOCOOHOCTH OBICTPO MOPANKATH KJICTKHU-MHUIIEHH W HIUPOKHIA
CIIEKTP AelicTBUS TUCTATHHOB NMPENSITCTBYIOT PA3BUTHIO NAPOJAOHTONATHIA.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI



3auer

50

Orenka

KomrmeTenmn

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

«3a4TEHOY
(50 - 100 6amoB)

OIIK-3

JIeMOHCTpUpPYET TOHUMAHHE XHUMHKO-OMOJIOTUYECKOW CYIIHOCTH
MPOIIECCOB, MPOUCXOSIINX B KUBOM OpPTaHU3ME Ha MOJICKYJISIPHOM
YpOBHE, B TOM 4YHCJC MPH BBEICHHM B OPraHU3M OHOJOTHUYECKU
AKTHBHBIX OPTraHMYCCKUX COCAUHCHHIA;, OICHMBACT MEXaHH3MBbI
BO3JICHCTBHsI JIOMIMHIA HAa OpraHW3M, aHAJIM3HPYET HETaTUBHBIC
3¢ deKTh JomHHTa

OIIK-9

JleMOHCTpHUpYET 3HAaHWE IOKa3arejied ToMeocTaza, OCOOCHHOCTEH
OMOXUMUYECKOW peryasiuuu (YyHKIIMOHAIBHBIX CHCTEM OpraHu3Ma.
[IpoBonuT aHanM3 OMOXUMUYECKUX KHJIKOCTEH OpraHu3Ma 4elioBeka
U TOJOCTU PTa Ha CofepaHHe MeTa0OJUTOB W HHTEPIPETUPYET
MoJTyuyeHHbIe pe3ynbraThl. OnpeaenseT OMOXUMUYECKUE MEXaHU3MBbI
MPOLIECCOB, MPOTEKAIOIINX B OpPraHu3Me 4YelloBeKa B HOPME U IpH
MaToNIOruU. AHAM3UPYET COCTOSHUE OPraHMW3Ma YeoBeKa B IIeJIOM;
MIPOTHO3UPYET BIMsIHHUE 3a00JIeBaHNN HA OMOXUMHUYECKHUE MPOIIECChI

«HE 3aYTCHOY»
(0 - 49 6amon)

OIIK-3

JleMOHCTpUpYeT HEMOHUMAaHHE XUMHKO-OMOJOTHYECKON CYITHOCTH
MPOIIECCOB, MPOUCXOSIINX B JKUBOM OpPTaHU3ME Ha MOJEKYISIPHOM
YpOBHE, B TOM YHCIIC TP BBEICHHUH B OPraHU3M OHMOJIIOTHYECKH
aKTHBHBIX OPTraHMYECKUX COCAWHEHWIA; HE OICHHBACT MEXaHH3MBbI
BO3/ICHCTBHSI JIOTIMHTA Ha OPTaHW3M, HE aHAIHM3HPYET HETaTWBHBIC
3¢ dexTr JonHTa

OIIK-9

JleMOHCTpHUpYyeT He3HaHHE IoKa3aresell ToMeocTas3a, 0COOCHHOCTEH
OMOXMMHYECKON PEryisiui (yHKIMOHAIBHBIX CHCTEM OpraHu3Ma.
He mMosxeT npoBecTH aHanu3 OMOXMMUYECKUX KUIKOCTEH opraHu3Ma
YyeloBeKa M TOJOCTH pra Ha COACpXKaHWE METaOOIUTOB H
MHTEpPIPETUPOBaTh IOJy4YEHHbIE pesynbrarel. He ompenenser
OMOXMMHYECKHE  MEXaHU3MBl  NPOIECCOB, MPOTEKAIOIUX B
OpraHu3Me 4eJloBeKa B HOpMe U Ipu mnarosnorud. He wmoxer
[IPOAHAIM3UPOBATE COCTOSHHME OpraHM3Ma 4YelOoBEeKa B LIEJIOM;
MPOTHO3MPOBATh  BIUSHUE 3a00NeBaHU Ha OMOXUMHUYECKHE
IIPOLIECCHI

DK3aMeH

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTHXKCHHUSI pE3yJIbTaTa)

OIIK-3

JleMoHCTpUpyeT TIIyOOKO€ TIOHUMAaHHE XWUMHKO-OMOJIOTHYECKON
CYIIHOCTH TIPOIIECCOB, MPOMCXOISAIIMX B JKABOM OpraHU3Me Ha
MOJICKYJIIDHOM ypOBHE, B TOM YHCJIC TP BBEICHHH B OPraHH3M
OMOJIOTUYECKH AKTHUBHBIX OPraHWYECKHX coeanHeHui. [IpoBoaut
CaMOCTOSITENIbHBI aHAJIN3 MEXAaHW3MOB 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.



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. PexoMeH1a1iuu Mo NOATOTOBKE K OTAENIbHBIM 33JaHUSM TEKYIIETO 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 TUTyOMHA OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTUKa U3JI0KEHUS MaTepuaa,

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PEILIeHHs TOCTABICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCIIOJIb30BaHNUE JIOMOJHUTENILHOTO MaTepurara;

- PallMOHAIBLHOCTH MCTIONB30BAHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.

VYCTHBII Ompoc MOXET COMPOBOXKAATHCA MpE3eHTAlMei, KOTopas MOATOTaBIMBAECTCS IO OAHOMY U3
BOIPOCOB MPAKTUUYECKOTo 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxoIuMo oOpaIaTe BHUMaHKUE
Ha TaKue MOMEHTHI 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. BaBunoBa T.I1., MenBenes A.E. buonorndeckass xumus. buoxumus monoctu pra : yueOHUK. - MockBa:

I'SOTAP-Menua, 2016. - 560 c. - Tekcr : anexkrponnslii // IbC «KoHCynbTaHT CTyAeHTa By3a U MEIBY3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970436349.html



2. Cesepun C.E. buonorunveckass Xumusi 1 OMOXUMUS TOJOCTH pTa. CUTyallMOHHBIC 3a/1a4M W 3aJaHUS :
yduebHoe mocobme. - MockBa: I'DOTAP-Menua, 2017. - 240 c. - Tekct : snekrponnsii // OBC
«KoHCynpTaHT CTyIEHTA BYy3a u Me€JIBy3a [caitT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970440155.html

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. Cesepun E.C. buoxumus : yueOonuk. - Mocksa: [DOTAP-Menua, 2019. - 768 c. - TekcT : 3MeKTpOHHBIN
/l 9BbC «KoHcynpTanT CTyJIEHTa By3a u MeZIBy3a [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970448816.html

6.3 VlHble UCTOYHUKHU:

1. Hayunas snexrponHas 6ubnuoreka Poccuiickoit akageMun eCcTeCTBO3HaHUS - Www.monographies.ru
2. IlpaBoBoii caiit Koncynsrantllmtoc - http://www.consultant.ru

3. Poccuiickas HarmoHanbpHas 6ubamoreka - http://www.nlr.ru/

4. Poccuiickoe o0pazoBaHue 7151 MHOCTPAaHHBIX IpaxkaaH - http://www.russia.edu.ru/

5. CrnoBapu W SHIIMKJIONICIUN OH-JIalH - http://dic.academic.ru

7. MaTepuaJbHO-TeXHMYeCKoe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlnsg mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TNPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTAlMM, TEKYLIETr0 KOHTPOJI U TMPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUU U IIOMEIICHUS ISl CAMOCTOSITEIIFHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbBI KOMITBIOTEPHOIN TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE MILTIOCTPAUU (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JIMneH3uoHHOE U CBOOOJHO paclpoCTpaHsIeMoe IPOrpaMMHOE 00eCIIeueHHE:

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

Omneparmonnas cuctema 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 [Ipodeccronanbhsrii mioc 2007

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

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

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

4. IPR BOOKS: snekrponno-6ubnuoreunas cuctema. — URL: http://www.iprbookshop.ru
5. FOpaiit: anexrpoHHo-0nbMMoTeunas cucrema. — URL: https://urait.ru

6. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

7. Hayunast snexkrponHas 6nbmorexka eLIBRARY.ru. — URL: https://elibrary.ru
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8. Poccwmiickas rocynapcrBennas 6ubnuoreka. — URL: https://www.rsl.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
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