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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-9 Cnocoben orennBath MOp(PoyHKITMOHAIBHBIC, (PU3HOTOTHISCKUE COCTOSTHUS 1
MaTOJIOTHYECKHUE TPOIIECCH B OpPraHM3ME YelOBeKa Ui pemieHHs MpodecCHOHaIbHBIX

3amaq
Ne HaumenoBanue dopma oOyyeHus
/o HUCIUTLINH,
orf[ C,Z[LéJ'ISIIOILII/IX Ounias
p (cemectp)
MEXIUCIUIUIMHAPHBIE
CBA3H 112 (3(4|5([6]7

—

AHaTOMUS TOJIOBEL U
men

2 (I'mctomorus,
SMOPHOJIOTHSA,
[IATOJIOTHS -
TUCTOJIOTHS ITOJIOCTH
pra




3 |3ybonpoTe3upoBanue + | +
(mpoctoe
MPOTE3UPOBAHKE)

4 |mmyHONOTHS, +
KIIMHUYECKas
UMMYHOJIOTHS

5 |Muxkpobuonorus, +
BUPYCOJIOTHS -
MUKPOOUOIIOTHSA
MOJIOCTH PTa

6 |HopmaneHas +
(husuonorus

7 |O01as anaroMust +
yeJloBeKa

8 |ITatomornueckas +
aHATOMHS -
MaToJIOTHYeCcKas
aHATOMHMS TOJIOBEI U
1 (S

9| Xupyprus nonoctu + | +
pra

2. Mecto nucuumiimabl B cTpykrype OIl cnenmanurera:

HucuunnuHa «buomorndeckas XUMUs - OMOXMMHS TIOJIOCTH PTa» OTHOCUTCS K 00s3aTeNbHON YacTH
yaebHoro trana OI1 mo nanpasnenuto noaroroBku 31.05.03 - Cromaronorusi.

HucrtunmHa «buomornueckas XuMus - OMOXUMHES TIOJIOCTH pTa» U3ydaercs B 2, 3 cemecTpax.

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

Ounas: 7 3.e.
Bun yueOHo# paboTh (BCSEZ’ZZOB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 252
KonrakTHast pabora 120
Jlexuuu (Jlexuum) 30
JlaGoparopnsie (J1ab. pab.) 74
[Tpaktuueckue (IIpakr. pab.) 16
CamocrosrenbHas padota (CP) 96
DK3aMeH 36
3auer -
3.2.Conepxanue Kypca:
No Haspanue Bun yuebnou DOpMBbI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
muu| . |KT
pab. |pab.
O|]0O0|[0O0]|O

2 ceMecTp




buoxumus 6enkoB u TectupoBanue;
(dbepMeHTOoB Pemenue
CUTYAI[MOHHBIX
4 8 11 |3amau; KomnokBuywm;
3amura
n1abopaTtopHOH
paboThI
buoxumus TectupoBanue;
BUTAaMHUHOB. Pewenune
CaoiicTBa 1 CUTYaI[MOHHBIX
byHKIIH 3anad; Komnoksuym;
OMOJIOTHYECKHIX 4 2 1 3amura
MeMOpaH. nabopaTopHoOi
MexaHnU3MBI paboThI
nepeaayn
TOPMOHAJIBHOTO
CUTHala
buonornueckoe TectupoBanue;
okucienue. OOmmii Pemenue
MyTh Karaboau3ma. CUTYaI[MOHHBIX
OOMeH yTIIeBO/IOB 4 8 11 |3amau; KomnokBuywm;
3amura
n1abopaTtopHOH
paboThI
OOMeH TUnHI0B 1 TectupoBanue;
OenKoB Pemenue
CUTYaI[MOHHBIX
4 8 11 |3amau; KomnokBuywm;
3amura
nabopaTopHOi
paboThI
3 cemectp
O6men TecTupoBanue;
HYKJIEMHOBBIX Pemenne
KHCJIOT. 2 9 13 CUTYaIIMOHHBIX
MarpuuHnbie 3aga4; Komnoksuym
OMOCHHTE3bI
Perynsamus TectupoBanue;
MeTabonu3zma Pemenne
CUTYaIlMOHHBIX
4 112 13 [3amau; KommokBuywm;
3amura
nabopaTopHOM
paboThI
buoxumust opranon TectupoBanue;
U TKaHeu Pemenne
CUTYaIlMOHHBIX
4 |12 13 [3amau; KommokBuywm;
3amura
nabopaTopHOM
paboThI




8 buoxumus ciaroHbl U TectupoBanue;
TKaHEW MOJOCTH Pewenune
pTa. CUTYalIMOHHBIX
buoxumuyeckue 4|9 | 13 pames Konnoksuywm;
MEXaHHU3MBI 3amura
pa3BUTHSA n1abopaTtopHOH
IIaTOJIOTMH TKaHEe! paboThI
POTOBOM MOJIOCTH

Tema 1. buoxumus o6esxkoB u pepmenton (OITK-9)
Jleknus.
Jlexums «Beenenue. CTpoeHHe B CBOMCTBA OSITKOBY

[Ipenmer u 3amauu Ouonmormyeckor xumuu. OOMEH BEIIECTB W JHEPTUU, HEPAPXUUECKas CTPYKTypHas
OpraHm3aIysl U CaMOBOCIPOU3BEJCHNE KaK BaKHEWIWE MPHU3HAKUA KUBOM Matepuu. [ereporpodHbie H
ayTOTpO(HBIE OPraHU3MBL: PA3UYMS MO MUTAHUIO W HCTOYHUKAM DHEPTUU; KaTaOOIM3M U aHAOOIU3M.
MHOroMONEeKyIsipHbIE CHCTEMBbI (MeTabonuyeckue Ienr, MEMOpaHHBIE MPOIECChl, CUCTEMBl CHHTE3a
OMOMOMTUMEPOB, MOJIEKYJISPHBIE PETYISITOPHBIE CHCTEMbI) KaK OCHOBHBIE OOBEKTHl OHOXMMHYECKOTO
uccienoBanus. Mecto OMOXMMHUU Cpeld JPYTHX OHOJOTHYECKUX JUCHUIUINH, YPOBHU CTPYKTYpPHOM
OpraHM3aIlK >KUBOTO; OMOXMMHS KaK MOJCKYSIPHBI YpPOBEHb H3ydeHUs sBIEHUH Xu3HU (OCHOBHBIC
pasfensl U HampaBlieHUS B OMOXMMHUU: OMOOpPTaHWYECKas XUMUsS, TUHaAMHU4YecKas U (DyHKIMOHAIbHAS
OMOXUMUS, MEUIIUHCKAST OMOXUMUISI, MOJICKYJISIpHAsi OMOJIOTHSI.

Metonbl uccrnenoBanus oOMeHa BemlecTB. lccienoBaHue Ha II€JIOM OpraHuM3Me, OpraHax, cpesax,
KJIETOUYHBIX KyJIbTypax. [OMOreHarsl TkaHel, ppaKIMIOHUPOBaHUE TOMOTEHATOB, CYOKJIETOUHbIE CTPYKTYPHI.
Boigenenue MetabonuToB U (epMEHTOB, ONpeAesieHHEe MOCIeA0BaTeIbHOCTH MpPEBpaIleHHil cyOcTparoB.
N3oTomHbie MeTobl. MeToIbl MOJIETMPOBAHMS U CUHTE3A.

Uctopust nzyuennst 6enkoB. [Ipencrarnenne o Oenkax Kak BaKHEHIIEM KJIAcCe OPTaHUYECKUX BEIICCTB U
CTPYKTYPHO-(DYHKIIMOHAITLHOM KOMITOHEHTE OpraHU3Ma YeI0BeKa

Crpoenue OelKkoOB. AMHHOKHCIIOTBI, BXOJSIIIME B COCTaB OENKOB, MX CTpOeHWE W cBoicTBa. [lenmrumHas
cBs3b. llepBuyHas cTpykTypa OeiakoB. 3aBHCHMOCTh OHMOJOTHYECKHX CBOWCTB OEJIKOB OT MEPBUYHOM
CTPYKTYpHbl. BumoBas crieninpuaHOCTh MEPBUYHON CTPYKTYPBI OCIKOB (MHCYJIUHBI PA3HBIX )KHBOTHBIX ).
Kondopmanus mnonunentuaHoi uenu. BTopuuyHas CTpyKTypHas OpraHM3anus, THIIBI BTOPUYHOM
CTpyKTyphl. Ponmb BOZOpOAHBIX cBs3el B ee crabunuzanuu. HaaBropuuHas CTpPyKTypa M €€ THUIIBL
Tpernunass cTpyktypa. Pomb ciiaboro BHYTPHUMOIEKYISPHOTO B3aWMOJCHCTBUS B  CTaOWIH3AIIUN
MIPOCTPAHCTBEHHOM CTPYKTYpPbI U U3MEHEHUsAX koH(popmarun. [Ipeacrasienne o manepoHax.

YerBepTuuHas cTpyKTypa 0enkoB OcoOeHHOCTH CTPOCHHS U (PYHKIIMOHUPOBAHUS OJIMTOMEPHBIX OCNIKOB Ha
IpUMepe TeMCOoAEPIKALINX OEJIKOB - TeMOITIOOMHA M MUOTIIOOMHA.

OcHOBBl  (DYyHKITMOHUPOBAHUS OCJIKOB. 3aBHCHUMOCTh OHMOJOTMYECKON AaKTUBHOCTH OIKOB OT HX
MPOCTPAHCTBEHHOM CTPYKTYpbl. AKTUBHBIA IIGHTp OENKOB M ero cnenuduyeckoe B3aUMOACHCTBHE C
JMTaH/IOM KaK OCHOBA OMOJIOTHYEeCKUX (PYyHKIMHA Bcex OenkoB. KoMIuieMeHTapHOCTh B3aMMOIECHCTBYIOIINX
MOJIEKYJl KaK OCHOBA CHEUU(UYHOCTH TNPH CBA3BIBAHMM Oenka ¢ JurasaoM. OOpaTMMOCTb CBS3BIBAHHSL.
KooneparuBuple H3MEHEHHS KOH(POpPMAIMM TMPOTOMEPOB. BO3MOXHOCTH amanTUBHOW  pETyJsIHUU
Ouonoruueckoi (PYHKINU OJIUTOMEPHBIX OEITKOB C IIOMOIIBIO aJNIOCTEPHUUECKUX JTUTaH/I0B.

OuU3NKO-XMMHUYECKUE CBOMCTBA OenmkoB. MouekymsipHas Macca, pasMepbl W ¢GopMa MaKpOMOJEKYII,
pacTBOPUMOCTb, MOHM3AIMs, ruapatanus. [loHsTe o6 u303nMeKTpUYecKord Touke. MeToabl BBIAEICHUS
WHAVBUAYAIbHBIX OENIKOB: H30MpaTeIbHOE OCAXKICHHE COJNSIMA U OPTaHUYECKUMHU PACTBOPUTEISIMU,
renb-pribTparus, 3MekTpodope3, HoHooOMeHHasi xpoMartorpadus, abuHHas xpoMaTtorpadus, Ha OCHOBE
CHEIM(PUIHOCTH CBSI3bIBAHMSI IUTAH[IA, CIEUN(DUYHOCTH KaTaIu3a.

JlabunpHOCTH TPOCTPAHCTBEHHON CTPYKTYphl O€iIkoB M HX JeHarypauus. DakTopbl, BBI3bIBAIOILINE
neHarypamuto. Jlenaryparus odpatumasi 1 HeoOpaTumasi.

Mmuoroo6pasue OenkoB. [oOynsapubie U GuOpUILIIpHBIE OCNKH, TIPOCThIe W CIOKHBIC. Kimaccudukarms
OEJIKOB 10 MX OMOJIOTMYECKUM (PYHKIUSAM: (PepMEHTHI, OCTKH-PEIENTOPHI, TPAHCTIOPTHBIC OCIIKH, aHTUTENA,
OEJIKOBBIC TOPMOHBI, COKPATUTEIIbHBIC OCIIKU, CTPYKTYPHBIE OCITKH, IMMYHOTJIOOYTMHBI U T.I.

MeTonbl KOTMYeCTBEHHOTO U3MEPEHHS OEITKOB.



Jlekuusa «@epMeHThl. MEIUIMHCKHUE aCIIEKThI SH3UMOJIOT I

Ucrtopust otkpbiTust U u3yueHus ¢pepmeHtoB. CTpoeHue u cBoiicTBa depmenToB. Kodaktopsl dhepmeHTOB,
WOHBI MeTauioB U KodepmeHThl. KodepMeHTHBIE (QYHKIIMM BHUTAMUHOB (HAa MpUMEpE TpaHCAMHUHA3 M
neruaporenas, ButaMuaoB B6, PP, B2). [Tonsitue 06 sHeprum aktuBanuu. OcoOeHHOCTH (hepMEHTATUBHOTO
Karanu3a: 3Tanbl, MexanusM. CTpoeHrne epMEeHTOB; aKTUBHBIN U aJuIoCcTepudecKuil ieHTphl. OOpa3oBaHue
(bepMeHT-CyOCTpaTHOTO KOMIUIEKCa, €ro XapakTepucTuka. I[loHsATHE «KOMILIEMEHTapHOCThY. Teopus
Oumepa. Teopust ”HAYIIMPOBAaHHOTO cOOTBETCTBUA Kommana.

Knaccudukamuss u Homenkiarypa ¢epmentoB. M3zodpepmentsl. CrnenupudHoCTh OeHCTBUS (HEPMEHTOB.
3aBHCUMOCTb CKOPOCTH ()epPMEHTATUBHBIX peakiuii oT Temmneparypbl, pH, koHuenTpauuii ¢gepmenrta u
cyoctpara. EnuHUIBI M3MEpeHHsT aKTUBHOCTH M KoJu4yecTBa (epMeHTOB. MHruOUTOpHl (EepMEHTOB,
oOpaTuMble U HeOoOpaTHMble, KOHKYpEHTHbIC. JlekapCcTBeHHbIE IMpenaparbl Kak MHIMOUTOPHI (PEPMEHTOB.
Perynsmms neiicTBust (epMEHTOB: aJUIOCTEPHUUECKHE HHTHOUTOPBHI M AKTUBATOPHI; KaTaTUTHYECKUH WU
PEryJISTOPHBIA LEHTPbI, YETBEPTUYHAS CTPYKTypa aUIOCTEPUUYECKHX (PEPMEHTOB M KOOIEpaTHUBHBIE
U3MEHEeHUsT KOoH(popMauuu MpoTomMepoB (epmenTta. Perymsius akTUBHOCTH (PEPMEHTOB IyTeM
bochopunupoBanus u 1ehocHOpPUIUPOBAHHUS.
Paznuuust pepmenTHOro cocraBa opraHoB M TkaHed. Opranocnenuduynsie ¢epmeHTs. M3mMeHeHus
aKTUBHOCTH (PEPMEHTOB B IpOLIECCe OHTOreHe3a. V3MeHeHus akTMBHOCTH (PEPMEHTOB IpH OOJE3HSIX.
Hacnencreennsie »u3umonaruu. Ompenenenue (EpMEHTOB B IUIa3Me KPOBU C LENbIO JUATHOCTHKH
Ooste3Hel; I IedeHns O0JIE3HEH.

IIpakTH4Yeckoe 3aHATHE.
IpakTnueckoe 3ansitue. Cemunap «buoxumus 0ej1KoB U pepMeHTOB»
1. CenupuuHOCTH EPBUYHOM CTPYKTYpHI Oesika. Onpenensioniasi pojib NePBUYHON CTPYKTYPHI B
¢dopmupoBaHum 0oJiee BHICOKUX YPOBHEH OpraHU3aIlul OeTKOBOM MOJIEKYIIbI.
2. BropuuHas cTpyKTypa OeiKa, 0COOCHHOCTH KOH(OPMALIMOHHOTO CTPOCHHUS.
3. Tpernunas ctpykrypa Oenka. CBs3u, CTAOMIN3UPYIONINE TPETUIHYIO CTPYKTYPY (KOBaJICHTHEIE,
HWOHHBIC, TUAPO(OOHBIE, BoTOpoaHbIe, Ban-1ep-Baanbca).
4. YerBepruuHas cTpykTypa Oenka. [IoHsTHEe 0 MOHOMEpaX U OJIUTOMEpax.
[MonsTne «HaruBHbBIN O6e10k». [loHATHE 00 ammOCTepUYeCKUX OenKax.
JlomenHas cTpykTypa Oenka.
CXO0ICTBO M pa3iuyue CTPOSHHS U CBOMCTB reMOIIOOMHA M MUOTTIOOMHA.
Annoctepuueckue GopMbl TEMOTTIOOMHA.

S AN

9. CepnoBUIHO-KIETOYHAS AHEMUS.
10. lmarnocTrueckoe 3HaYeHHE OEIIKOBOTO YHCIIa KPOBH.

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

12. TlonsiTue 00 aKTUBHBIX LEHTPaxX (PepMEHTOB. AIJIOCTEPUUYECKUI LIEHTP. AJuTocTepuieckre hepMeHTHI.

13. U3oepmenTsr MynbTUMONIEKYISIpHBIE (DepMEHTHBIE CUCTEMBI. EUHUIBI epMEHTATUBHOM
AKTUBHOCTH.

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

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

17. Perymsiiust akTUBHOCTH (P€PMEHTOB. AKTHBATOPHI U HHTHOUTOPHI (pepMeHTOB. THUITHI HHTHOMPOBAHUS
(dhepmMeHTOB: 0OpaTMOe U HEOOPATUMOE; KOHKYPEHTHOE U HEKOHKYPEHTHOE.

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

19. 3nauenue hepMeHTOB B peryssinuu ooOMeHa BemiecTB. [Ipumenenne hepMeHTOB B MEAUITUHE.

IIpakTHyeckoe 3ansaTHe. KO/IOKBHYM, penieHHe 32124 H TeCTHPOBaHUe (KOHTPOJILHBIE Cpe3) Mo
Teme «brnoxumusi 6e1koB H GepMeHTOB»

1. [IpenmeTt u 3a1a4u OMOJIOTUYECKON U KIIMHUYeCKOU XuMHH. [ToHSITHE 0 OMOXUMHYECKUX PEaKIUIX.



2. AMUHOKHCIOTBl - CTPYKTypHbIe MOHOMEpHI OenkoB. OOmias XapaKTEepUCTHKA, KJIAcCH(pHUKALUs
(monsipHbIe, HEMONIAPHBIE, MOJISIPHBIE HE3apsKEeHHbIE), CBOMCTBA.

3. Crnenupu4HOCTh TEPBHYHOW CTPYKTYphl Oenka. OCOOCHHOCTH O00pa3oBaHUsl TMENTUIHOW CBSI3H.
Omnpenensromas poiib MEPBUYHON CTPYKTYphl B (popmupoBaHuu 0Ooliee BHICOKMX YPOBHEW OpraHU3aluu
OEJIKOBOW MOJIEKYJIBL.

4. BropuuHas cTpykTypa Oenka. CBsi3H, CTAOMIM3UPYIOIIFE BTOPUUHYIO CTPYKTYPY. O-criupaiib. DakTopsl,
HapyIIAKIINUe CIIUPATU3alNIo. b-CKilagyaras CTpyKTypa, 0COOCHHOCTH KOH()OPMAIIMOHHOTO CTPOCHHS.

5. Tpetuunas cTpykrypa Oenka. CBsi3u, CTAOUIU3UPYIONINE TPETUYHYIO CTPYKTYpPY (KOBaJeHTHbIE, HOHHBIE,
ruapodoOHbIe, BonopoaHsie, Ban-nep-Baanbca).

6. UeTBepTuuHas cTpykrypa 6enka. [loHsTre 0 MOHOMEpax B oJuromepax. 3aBUCUMOCTh CBOMCTB O€jKa OT
ero koHpopmaiu. 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 OenkoBOH MOJEKYNbl. MeTonbl OmpereneHHs
MOJICKYJISIPHOIM Macchl Oenka (reib-QuiIbTpanus, yasrpaneHTpudyrupoBanme, TMCK-31eKTpodopes).

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

11. Henarypauuss u peHarypanust OenkoB. [leHarypupyrone areHThl ((QU3NYeCKHe M XHUMHYECKHE).
Vcnonb30BaHue SIBJICHUS JCHATypallMd B KJIMHUKE. Peakumm ocaxaeHus Oeslka B BOAHBIX PacTBOpAXx.
BricanuBanue 6enkoB. O6paTuMocTh npouecca. Mcnoiabp3oBaHue BHICAIMBAHUS B MEIUIITHE.

12. IIpocteie Oenku. Ilpunmun wx kinaccudukaruu. [moOynspHbie Oenku. DYHKIUW adbOyMHUHOB U
100y TMHOB TUTa3Mbl KpOoBH. OCOOEHHOCTH CTPOCHUS M (YHKIHS TUCTOHOB M MPOTaMUHOB. OUOPUILISIPHBIC
Oenku (MHO3MH, KOJUTareH, 371aCTHH, KepaTHH).

13. Cnoxnble Oenku, uX Kiaccupukaiys. MeTasuionpoTeuHbl 1 X (yHKIHS B OpraHu3Me.

14. T'emorniobun A, cTpykrypa u GyHKIUsA. Amutoctepudeckue GopMbl reMorioonHa. ['eMornoOnHonaTum.
CtpykTypa, GyHKIIMOHATBHOE CXOJCTBO M PA3IMIMe MOJICKYJI TEMOTTIOOMHA U MHOTIIOOWHA.

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

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

17. Xumuueckass mpupona, CTpykrypa u (yHKIHH (PEPMEHTOB, XapaKTepUCTHKAa KO(DAKTOPOB 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: 00paTUMoOe U HeOOpaTUMOe; KOHKYPEHTHOE U HEKOHKYPEHTHOE.

24. Baussaue pH u Temmeparypbl Ha CKOpPOCTh (hepMEHTaTUBHBIX peakuuid. CrenupuuHOCTh IeHCTBUA
(bepMeHTOB.

25. 3nayenue GepMEHTOB B peryysiiuyu oOMeHa BemecTs. [Ipumenenue pepMeHTOB B MEIUIMHE.
JlaGopaTopHbie padoThbI.
JlaGopatopHoe 3ansitue. JJaboparopHasi paboTa «AHAJIHM3 0€JIKOB 1 AMHHOKHUCJIOT»

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

KavecTBeHHBII aHATN3 aMUHOKHUCIOTHBIX CMECEH METOA0OM TOHKOCIOHHOM XpoMaTtorpaduu.



LIBeTHble peakuuu Ha Oenku: peakius MuWIoHa, peakuuss AJaMKeBUYa, HUHTHAPHUHOBAS peakLus,
peakuus lynsne-Pacmaiis.

PeaKI_II/II/I OCaAXIACHUA OEJIKOB: OCaAXKIACHHUEC OCIIKOB IIpu HArpe€BaHuM, OCaAXXACHUC OEJIKOB COSIMH TSDKEIBIX
METAJIIIOB, OC@.)K[[GHI/IG OEIKOB KOHICHTPUPOBAHHBIMH MUHCPAJIbHBIMU KUCJIOTAMMU.

KoHTposnbHBIE BOIIPOCHI:

1. Kakumu cBoiicTBamu 00J1a1ar0T aMUHOKUCIIOTEI?

2. JlaiiTe onpeneseHue YeThIpeX YPOBHEH CTPYKTyphI Oelka.

3. Kakue cBs31 cTaOMIM3MPYIOT IEPBUYHYIO, BTOPHUHYIO, TPETUUHYIO U YETBEPTUUHYIO CTPYKTYpYy Oenka?
4. Yto mOHUMAIOT NOA JIeHaTypanueil 1 peHarypanueit 6enkoB? Kakue areHThl BBI3BIBAIOT IEHATYPAIHIO?
5. Haiwite onpenenenrie UDT u UNUT nyis aMMHOKHUCIIOT M OEITTKOB.

6. Kakoe npumeHeHue HaX0QUT METO/ XpoMarorpaduu B MeguiHe?

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

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

Brinenenue ne3oxkcupudoHykieonpoTenHoB u3 cenesenku. Peakus JJHIT ¢ qudennnamunom.
bensunnHoBas mpo6a Ha TEMUHOBYIO TPYIIHPOBKY TeMOTTIOOMHA.

KoHTponbHBIE BOTPOCHI:

1. Hackonpko 060cHOBaHO, Ha Bam B3msiy, IeneHne Ha MPOCThIC U CIIOKHBIE OSJIKH?

2. B yeM paznuunie Mexay DIMKONPOTEUHAMU U MTPOTEOTIMKaHAMU ?

3. Kakwuie TUTIBI CBSA3€H CyIIECTBYIOT MEXKIY yIIIEBOIHBIMEI KOMITOHEHTAMU U OelkaMu?

4. Tlepeuncnure QPyHKIIMHU TIMKOMPOTEUHOB B OpPTraHU3ME.

5. IloueMy IIMKONPOTENHBI MEHEE UYBCTBUTEIBHBI K ICHCTBHIO IEHATYPUPYIOMUX (HaKTOPOB, YEM MPOCTHIE
oenku?

6. Ilepeuncnure QpyHKIIMHU XPOMOTIPOTEHHOB B OpPraHU3ME.

7. PaccmoTtpuTe CTPYKTYpY M (yHKIIUHM TeMOTIIOOnHa A.

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

10. Kaxkoti cBsi3bto cBs3biBatoTcs Hykiaeotuasl B JIHK u PHK?

11. Kakue cBsi3u yaepKUBAIOT MOTUAC30KCUPUOOHYKIICOTHAHBIC 1IeTTH B OucnupanbHoi Mmosiekynae JTHK?
JlabopatopHoe 3ansitue. Jlaboparopnasi pabora «buoxummus pepmMeHTOB)

JleiicTBHE aKTUBATOPOB M HHIMOUTOPOB HA O-aMHJIa3y CIIIOHBI.

Onpenenenne akTUBHOCTH O-aMHJIa3bl CIIIOHBI 110 BonbremyTy.

KoHTponbHBIE BOIPOCHI:

1. KakoBa ponb pepMEeHTOB B opraHnuzMe?

2. K xakomy KJ1accy XMMHUYECKUX COCTMHEHHN MOXHO OTHECTH (DePMEHTHI?

3. Uto npencrasiseT coO00i aKTUBHBIN LIEHTp GepmMeHTa’?

4. KakoBbl 0COOCHHOCTH JEWCTBUS (EPMEHTOB 110 CPAaBHCHHMIO C JIEHCTBHEM HEOPTraHWYECKHUX
KaTrajanu3aropoB?

5. [Touemy 1ipu KUTISTYCHUH PACTBOPOB (PEPMEHTOB MPOUCXOAUT MX WHAKTHUBAITUS?

7. Kakoe BrnusiHue Oka3biBaeT uaMeHeHue pH cpepl Ha aKTUBHOCTH (DEPMEHTOB U TIOUeMy?

8. Kakoii mpuHITUT JISKUT B OCHOBE Ka4Y€CTBEHHOTO ONpeeeHus (epMEHTOB?

9. Uto Takoe aKTUBATOPHl U MHTUOUTOPHI pepMeHToB? Kak MOXKHO MCCIEe0OBAaTh UX BIMSHHUE Ha JEHCTBUE
bepmenta?

10. IlpuBenuTe MpUMEpPHI HCIIOJIb30BaHUs (HEPMEHTOB B MEIUIIMHE.

JlaGopaTopHoe 3ansiTue. Pemenue 3ajay.

Pacuer pl GenkoB 1 MENTHAOB.

Pacuer akTUBHOCTH (PEPMEHTOB.

Omnpenenenne U3MEHEHHsI aKTUBHOCTU (DEPMEHTOB B 3aBUCHUMOCTH OT pH cpenbl, Temmneparypsl, BHECEHHUS
BEIIECTB B CHCTEMY «(pepMEeHT-CyOCTpaTy.
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Pacuer koHCTaHTBI Muxasnuca M OIpeJesieHUe TUINa WHTUOMpPOBaHUS (epMEeHTa C HCIOIb30BAaHUEM
rpaduueckux 3aBucumocTteit bpurrca-Xonaeiina u Jlaiinynsepa-bepka.

3ananus 1J151 CAMOCTOSITEILHOI padoThI.

1. CocraBbTe M U3YUNUTE KOHCIEKTHI JIEKIHI IO TEME.

2. [onrotoBbTe KOHCIEKT 1O TeMe «lcnonb3oBaHue PepMEHTOB B MEAUIIMHEY.

3. TloaroToBbTeCh K JIaOOpAaTOPHBIM padboTaM «AHaIM3 OCJIKOB M aMHUHOKUCIOT», «CIIOKHBIE OCNKN» W
«buoxumusi QepMEHTOB»: 3alOIHUTE JIAOOPATOPHBIA JKypHAJ, OMUINUTE XOJI BHIMOJHEHHUS pPadoTHI,
yYpaBHEHHsI PEaKIMi, OTBEThTE HAa KOHTPOJBHBIC BONPOCHL. [lociie BBIIOJIHEHUS Ta0OpaTOpHOW pabOTHI
BHECTH B J1a00paTOPHBIN KypHAT HAOIIOCHHS U BBIBOJIBI TIO TIPOBEICHHBIM OIBITAM.

4. OTBEeTHTE HA BOIPOCHI:

[TpenMert u 3a1a4n OMOJOTUIECKOHN U KIIMHUYeCKOU XuMHH. [ToHSITHE 0 OMOXUMHYECKUX PEaKIUsIX.

AMUHOKHUCIOTHI - CTPYKTYpHbIE MOHOMEpHI OenkoB. OO0I1ast XapaKTepuCcTHKa, KilacCUpUKaus
(monsipHbIe, HEMOJSPHBIE, MOJIIPHBIE HE3apsKEHHBIE), CBOMCTRA.

CrnenpuIHOCTH IEPBUYHON CTPYKTYPHI Oenka. OcoOeHHOCTH 00pa30BaHMsI IENTHIHON CBS3H.
Ornpenensrorias poyib MIEPBUYHON CTPYKTYPHI B (popMupoBaHuH 00Jie€ BHICOKHX YPOBHEH
OpraHu3aIy OEIKOBOM MOJIEKYJIBL.

Bropuunas crpykrypa Genka. CBsi3u, CTaOMIN3UPYIOIINE BTOPUUHYIO CTPYKTYPY, O-CIIUPAITb.
®daxTophl, HAPYIIAIOIIUE CIHPATH3AINI0. b-CKIaauarasi CTpyKTypa, 0COOCHHOCTH
KOH(DOPMALIMOHHOTO CTPOECHUS.

Tpetuunas ctpykrypa Oenka. CBsizu, CTAOUIM3UPYIOLIUE TPETUUHYIO CTPYKTYPY (KOBaJICHTHBIE,
HOHHBIE, TUAPOGOOHBIC, BomopoaHbIie, Ban-nep-Baanbca).

UYerBeprruHas cTpykTypa Oenka. [loHsaTHe 0 MOHOMEpax U OJIMroMepax. 3aBUCUMOCTh CBOMCTB Oelika
oT ero koHpopMaruu. B3auMocBs3b CTPYKTypbl U (DyHKITUH.

[TonsiTue «HaTuBHBIN Oenok». [ToHsATHE 00 ammocTepuuecKkux OemKax.

OcHoBHbBIE (PYHKIIUH MPOCTHIX U CIOKHBIX OCJIKOB B OpraHU3ME: CTPYKTypHasi, KaTaIMTHUECKasl,
peLenTopHasi, peryjisTopHasi, TPAaHCIIOPTHAs, 3alllUTHAs, COKPaTUTEIIbHAs U IpyTHeE.

Conepxanue O€KOB B TKaHSAX U opraHax. Pasmeps! 6e1KkoBoi MOJIEKyIbl. MeTo/bl onpeieIeHus
MOJIEKYJISIPHOM Macchl Oenka (Tenb-QuibTpalus, yasTpaueHTpudyrupoBanme, TUCK-31eKTpodopes).

PactBOopuMOCTH Oenka B Bozie. 3aBUCMMOCTh PACTBOPUMOCTH OT aMHHOKHCIIOTHOTO COCTaBa OEJIKOB.
OU3NKO-XUMHUYECKHE CBOMCTBA BOJHBIX PacTBOPOB OenkoB. [ToHsATHE 00 N3037EKTPUIECKOM TOUKE.

Jlenatypauus u peHatypauus 06enkoB. [leHaTypupyrome areHTsl (pusnueckue 1 XUMUIECKHe).
Hcnonb3oBanue sBICHUS ACHATYpalluH B KIIMHKUKE. Peakin ocakienns 6eKka B BOIHBIX pacTBOpPax.
BricanuBanue 6enkoB. OOpaTuMocTs npouecca. Mcnoap30BaHue BHICAIUBAHUS B MEAULIMHE.

[Tpocteie 6enku. [Tpuniun ux knaccudukanuu. [oOynsipabie 6enku. yHKIUH aTbOYMHUHOB U
100y TMHOB TI1a3Mbl KpOBU. OCOOEHHOCTH CTPOEHUS U (DYHKIIWSI TUCTOHOB U TIPOTaMUHOB.
OubpuIsIpHBIC OSNIKU (MUO3WH, KOJUTareH, JIACTHH, KEPATHH).

Crnoxuble 0enKu, uxX kiaccudukanus. MeTalionpoTenHbl U UX QYHKIHS B OpraHU3ME.

Annocrepuueckue ¢hopmbl remornoouna. ['emornmoounonarun. CTpykrypa, GyHKIIMOHATEHOE
CXOJZICTBO U Pa3iIM4ne MOJICKYJ TeMOIIIOOMHA ¥ MUOTJIOOMHA.

XuMu4deckas pupoaa, CTpyKTypa u GyHKIMN (HEpMEHTOB, XapaKTePUCTHKA KOGAKTOPOB U
KO(hepMEHTOB, MX POJIb B KaTaJIH3e.

[TonsiTre 006 aKTUBHBIX LIEHTPax GEPMEHTOB. AJIIOCTEPUUECKUH IIEHTP. AJIJIOCTEPUICCKHE
(bepMeHTHI.

N3odepmentsr MynbTuMONEKyIsIpHbIC (hepMEHTHBIE CUCTEMBI. EUHUIBI epMEHTAaTUBHOM
AKTUBHOCTH.

Mexanu3m aeicTBUs (PepMEHTOB.
Knaccudukamus gpepmentos. [Ipumepsr.

CponctBo Mexay cybctpatoM u hepmenTom. [TonsaTHe 0 KOHCTaHTe Muxasnuca. YpaBHEHHE
Muxasnuca-MeHTeH.
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o YpaBHenus bpurrca - Xonneitna u Jlaiinyusepa-bepka. OrpannueHus IpUMEHEHNs ypaBHEHUS
Muxasnuca - MeHTeH.

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

o Bmusaue pH u remnepatypbl Ha CKOpOCTh (hepMEeHTAaTUBHBIX peakiuii. CrienupuIHOCTb ASHCTBUS
(bepMeHTOB.

o 3HaueHue (PepMEHTOB B PETYIISALIUN OOMEHA BELIECTB.

Tema 2. Buoxumus BuTaMuHoB. CBolicTBa U (PyHKIMHN OMOJIOrHYeCKUX MeMOpaH.
MexaHu3MBbI nepeauyd FTOPMOHAIBHOIO CUTHAJIA
(OIIK-9)
Jlexknus.
Jlexuus «BBenenue B 0OMeH BemecTB. buoxumus nuranus. ButaMuHeDy

[Tonsitue o metabonusMe, MeTabomnueckux myTsax. OOMEH BEIIeCTB: MUTaHUE, METa00IM3M U BBIJICIICHUE
MPOAYKTOB MeTrabonu3ma. CocraB THINM dYejdoBeka. OpraHMYecKWe W MHHEpaJIbHBIE KOMITOHEHTHI.
OCHOBHBIC 1 MHHOPHBIC KOMITOHEHTBI. OCHOBHBIE MTUIIICBBIC BEIIECCTBA- YIIICBOJIBI, JKUPHI, OCIIKH; CYyTOYHAS
MOTPEOHOCTh, IEepeBapHBAHME;, YAaCTUYHAs B3aMMO3aMCHIEMOCTh TIpW NHTAHWWA. He3amMeHUMBIC
KOMITOHCHTBI OCHOBHBIX IMHIICBBIX BElIeCcTB. HezaMeHUMBbIE aMHHOKHCIIOTHI, THINEBast IICHHOCTh Pa3HBIX
OenkoB. JIMHOJEBAs KMCIIOTA - HE3aMEHUMas JKUPHAs KUCIIOTa.

Buramunbl. Knaccudukanuss BuramMuHOB. VICTOpUS OTKpBITHS M H3yYeHHs BUTAaMUHOB. DyHKIHMU
BUTAMHUHOB. AJII/IMCHTaprIC nu BTOpI/I‘-IHI:Ie ABUTAMHWHO3blI W THUIIOBUTAMHWHO3ELI. FI/IHepBI/ITaMI/IHO3LI.
BI/ITaMI/IHBaBI/ICI/IMBIe 58 BI/ITaMI/IHp€3I/ICTeHTHBIe COCTOAHUAA. BI/IOXI/IMI/I‘-IGCKEUI XapaKTepI/ICTI/IKa IIaTOIrcHE3a
paxura. buoxummuueckas XapakTepuCTHKa THIIEPBUTAMUHO30B A 1 D.

MuHepalibHbIE BEIIeCTBA MUIIK. PernoHanbHbIe MaTONOTHUH, CBSI3aHHbBIE C HEOCTAaTKOM MUKPO3JIEMEHTOB B
MUILE U BOJIE.

Jlexus «buonorunueckue memOpanbl. CTpyKTypHasi opraHuszaius. YdacTHe MeMOpaH B OpraHu3alludl U
Peryisiuy MeTaboIn3Ma KISTKID

OcHoBHBIE MeMOpaHbl KIeTKH ¥ uX (QyHkiuu. Pomb mMemOpan B oOMeHe BemiecTB M »Hepruu. OoOmue
CBOHCTBa MeMOpaH: KUJIKOCTHOCTb, OTIEPEUHAsI aCHMMETpPHUs, U30UpaTeIbHasi IPOHUIIAEMOCTb.
Jlunuaueli  cocraB MemOpan - GoCPONMMIUABI, DIUKOIUIUIBI, XolecTepuH. Ponbp numuaoB B
(dbopMHpOBaHUHN JTUMHMIHOTO Oucios. BiusiHMe XonecTepMHa Ha BO3MOXKHOCTH JIaTepalbHOW Iu(Qy3uu
TUNUI0B U OenkoB. Yuactue pochonunas B oomMeHe pochonumnumos.

benku memOpaH - WHTErpaibHbIE, MMOBEPXHOCTHBIE, «3aAKOPEHHBbIE». 3HAuU€HUE MOCTTPAHCIALUUOHHBIX
MonuduKkanuii B o0pa3oBaHuU (PyHKIIMOHAIBHO-aKTUBHBIX MEMOpaHHBIX OCJIKOB. MeXaHH3MBI TEepeHoca
BEIIECTB 4epe3 MeMOpaHbl: mpocrtas audQys3us, nepBUYHO-aKTUBHBIA TpaHcmopT (Na+, K+-ATdaza),
MMaCCUBHBIA CUMITOPT M AHTUIIOPT, BTOPUYHO-aKTHUBHBIM TPaHCIOPT, perynupyembie kaHaibl (Ca2+-kaHai
HH/IOIIA3MATUYECKOTO PETUKYIYyMa).

[Tonsitue o ropmonax. Knaccudukarus TOpMOHOB 110 XMMHUYECKOM CTpyKType. TpaHcMemOpaHHas repeaada
CUTHaja. YdacTue MeMOpaH B aKTUBALIMK BHYTPHUKJIETOUHBIX PETrYISTOPHBIX CUCTEM - a€HWIATIUKIa3HOM
1 nHO3uTON(GOChATHON W Tepenadye CUTHaNA JIMIMUAOPACTBOPHUMBIX CTEPOMIHBIX TOPMOHOB, TUPOKCHHA.
Karanutnueckue MeMOpaHHbIe PELIENTOPHI, IPUMED - PELENTOP UHCYINHA.

OCHOBHBIE MEXaHH3MbI PETYIIIUN METa0O0IM3Ma: U3MEHEHHE aKTUBHOCTH (DEPMEHTOB (aKTHBHPOBAaHUE H
WHTUOMPOBAaHKE), W3MCHEHHUS KOIWYECTBa (PEPMEHTOB B KJIETKe (MHIYKIMS M PENpPeccHus CHHTE3a,
M3MEHEHHE CKOPOCTH pa3pylieHust (PepMEHTOB), U3MEHEHHS TPOHUIIAEMOCTH KIJICTOUYHBIX MEMOpaH.

IIpakTH4eckoe 3aHATHE.
IIpakTnueckoe 3ansitue. Cemunap «buosiornyeckue meMOpaHbl: CTPOeHHE U PYHKIIMID)
1. Xumuueckuit cocTaB, CTpOEHHE, CBOUCTBA U (PYHKIIUN OMOIOTMYECKUX MEMOpPaH.
2. Tpancmopt BemecTB 4epe3 KIETOUHYI0 MeMmOpaHy: maccuBHas auddysus, obmerdeHHas auddysus,
AKTUBHBINA TPAHCIIOPT.
3. Ponp Guonorndyecknx MeMOpaH B IJIACTUYECKOM, SHEPTETHUESCKOM U HH()OPMAITMOHHOM 0OMEHaX KJICTKH
C OKpY’Karolen cpeoi.
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4. 3HayeHUEe 3HAHUN O CTPOCHUHU OHOJIOTMYECKOM MEeMOpaHbl M MEXaHHW3MaxX ee (PYHKIIMOHUPOBAHUS JUIS
[IPAaKTUYECKON MEIULIVHBI.

5. MexaHu3Mbl MEXKKJIETOYHON CHUTHAIU3ALMKM C IMOMOLIBI0 XMMUYECKUX IIOCPEIHUKOB U PEryJISTOPOB.
BHyTpuKIIETOUHBIE Y BHEKJIETOYHBIE PELENTOPbl CUTHAJIBHBIX MOJIEKYN. IloHsATHE O NEpBBIX U BTOPBIX
IIOCPEIHUKAX B MEKKICTOYHOU CUTHATIU3ALAH.

6. TpancmemOpaHHas repeada CUTHAJIOB Ha PUMEPE aICHIIIATIIMKIIA3HOM MECCEHKEPHON CUCTEMBI.
7. TpancmemOpaHHas iepeiaya CUrHaJIOB Ha pUMepe HHO3UTONI(HOC(HATHON MeCCeHIKEPHON CHCTEMBI.
8. TUpO3UHKHUHA3HBINA PELENTOP.

9. CreponHblie TOPMOHBI: MEXAHU3M IIEPEJAUYM TOPMOHAIBHOTO CUTHAJIA.

IIpakTnueckoe 3anstue. KosIOKBUYM, pelieHue 3a1a4 M TeCTHpPOBaHHE (KOHTPOJIbHBIH cpe3) MO
TeMe «buoxumusi BuTamMuHoB. CBoiicTBa W (YHKIHH OHOJOrHYeCKHMX MeMOpaH. MexaHU3MBbI
nepeaayd ropMOHAJIbHOIO CUTHAJIA»

1. ABUTaMUHO3HbBIEC, THUIIOBUTAMUHO3HBIE M TUIEPBUTAMUHO3HBIE COCTOSHUSI OpraHuM3Ma uYeJOBEKa.
[Iprunnbl BO3HUKHOBEHHUS. [IpuMepsl.

. CoBpemenHas kiiaccu(uKanys BUTAMUHOB. bruonorudeckast pojib BATAMUHOB.
. Butamun B1 xumudeckas cTpykTypa, HEIOCTaTOYHOCTD, (DYHKITHU.

. buoxumus Butamuna A.

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

. Buramun B12, xumuueckast cTpykTypa, HEIOCTaTOUHOCTh, PYHKIIUN

. Butramun E. Xumudeckas nmpupoja, HE10CTaTOYHOCTh, OMOJIOTHYECKAs POJIb.

e BN o) NNV, I NSRS I O]

. Butramunsi C u P, cTpykTypa, HE10CTaTOUHOCTD, POJIb B OpraHU3ME.

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

11. Buramun H (6uotun), cTpoeHHE, CBONWCTBA, (DYHKITHH.

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

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

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

15. CoBpemeHHbIE MPeICTaBICHHsI O TOPMOHAX, ONpeeIeHNe OHATHS, KilaccupuKkanus (10 XMMHUYECKOMY
CTPOCHHIO, CTPYKTYPHOU OpraHU3aIHi, MEXaHU3MY JCHCTBUSA).

16. buonornueckue MeMOpaHBI - CJIOXKHBIE HAIAMOJEKYIsApHbIE OOpa3oBaHUsA. XHMHYECKHHA COCTaB,
CTpOEHHE, CBOMCTBA U (DyHKIUH.

17. TpancnopT BemIECTB uUepe3 KICTOUYHYI0 MeMOpaHy: maccuBHas Auddysus, obnerdyeHHas auddysus,
AKTUBHBIN TPAHCTIOPT.

18. MexaHu3Mbl MEKKJIETOYHOM CUTHAJIMU3ALHUKM C TOMOIIBI0 XMMHYECKUX MOCPEAHUKOB U PETYISTOPOB.
BHyTpuKiIeTOUHbIE U BHEKJIETOYHBIE PELENTOPhl CUTHAJIBHBIX MOJIEKYN. [IOHSATHE O MEepBBIX M BTOPHIX
MOCPETHUKAX B MEXKKJIETOUHOM CUTHAIU3AIINH.

19. TpancmeMOpaHHas epesada CUTHAJIOB Ha MPUMEpPE aJCHUIATIIMKIA3HON MECCEHKEPHON CUCTEMBI.

20. TpancmemOpaHHas Tiepenada CUTHAJOB Ha MPUMEpPE TYaHWIATIHMKIA3HON KaJIbIIUH-MECCEHKEPHOU
CUCTEMBI.

21. Ilepenaya ropMOHAJIbHBIX CUTHAJIOB HA MPUMEPE CTEPOUIHBIX TOPMOHOB.
22. PenienTopsl ¢ THPO3UHKMHA3HOM aKTUBHOCTBIO.
JlaGopaTopHbie padoThbI.
JlabopaTopHoe 3ansitue. JlaboparopHas padora «KauecTBeHHOe onpeieieHne BATAMHUHOBY
Peaknus oxkucnenus Buramuna Bl (TnamuHa) B THOXPOM.
Peaxnus Buramuna B6 (nupunokcuna) ¢ xaopuaom sxenesa (III).
KauectBennas peakius Ha ButramuH C (ackopouHoByto kuciory) ¢ K3[Fe(CN)6].
Peakiusa suramuna C ¢ METUIIEHOBOM CUHBIO.
KoHTponbHbIE BOTPOCHI:
1. Kakue BemecTBa oTHOCSTCS K BuTaMuHaM? KakoBa ux o0mias pyHKIMs B opranuzme?
2. JlaitTe onpenesieHe aBUTaMUHO3aM, TUIIO- U TUIIEPBUTAMUHO3aM.
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3. Oxapaxtepusyiite OnOXUMHUYECKUE (YHKIMHM BHUTAMHHOB, OIpENEICHHE KOTOPHIX IPOBOIWIOCH B
naboparopHoii padore.

JlabopatopHoe 3ansitue. Jlaboparopnasi padora «KauecTBeHHOe onpee/ieHHe TOPMOHOBY
KauecTBeHHas peakuus Ha aJpeHAINH.

KauecTBeHHbIE peakIy Ha MHCYIIMH: OWypeToBas peakius, peakiust Pos.

KoHTponbHBIE BOTPOCHI:

1. Maiite onpeneneHne TOpMOHAM.

2. Kak ximaccuduiupyror ropmonsi? [IpuBenute mpumMepsl TOPMOHOB KaXKIOTO Kjlacca.

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

4. Kparko oxapakTepu3yuTe MOJIEKYIISIPHBIE MEXAaHU3MBbI IEpPEJaud TOPMOHAJIBHOTO CUTHAJIA.
JlabopaTopHoe 3ansitue. Pemienue 3agaq

3amaun MO CTPOCHUIO M KIACCHU(PHUKAIUU BUTAMUHOB, UX OMOXMMHUYECKUM (PYyHKIHUSAM, THIO- THIEp- U
aBUTAaMUHO3aM.

3agauy Mo BONPOCAM CTPOEHUS M (PyHKIUI MeMOpaH, MEXaHHM3MaM Iepe/laud TOPMOHAJIbHOIO CHI'Haja B
KJIETKY.

3ajanus 1J151 CAMOCTOSITEIbHOM PadoThlI.
1. CocraBbTe M U3yUUTE KOHCIIEKTHI JIEKIIUH 110 TEME.

2. [ToaroroBbTE KOHCIEKT MO TYaHUJIATITUKIIA3HOW MeCCeHKepHOM cucteMe, Ca2+ - nHosurtondocharHo
MECCEH/I)KEpPHON CHUCTEME.

3. IlogroroBsTech K JabopatopHbIM pabotaM «KauecTBeHHOE ompeseneHne BUTaMUHOBY U «KadecTBeHHOE
OTIpe/ieJIeHUe TOPMOHOBY»: 3alOJHHUTE JaOOPATOPHBIA JKypHal, OMHUIIKWTE XOJ BBIMOJHEHUS paboTHl,
YpaBHEHUs peakiuii, OTBETbTE Ha KOHTPOJbHBIE BOIpochl. [locie BbimoigHeHHs jJabopaTopHON paboThI
BHECUTE B J1a00OpaTOPHBIN KypHAaJ HAOIIOIEHUS M BBIBOJIBI 110 TIPOBEACHHBIM OIBITAM.

4. CocTaBpTe 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 BATAMUHOB.

. AHTI/IBI/ITaMI/IHBI, MCXaHU3M HUX ,HGP'ICTBHSI, HUCIIOJIB30BaHUEC B MCAUIIUHE.

o CoBpeMeHHbIE TPEJCTABICHNS O TOPMOHAX, ONPEeIeHNE TOHATHS, KJIacCupuKaus (1o
XUMHUYECKOMY CTPOEHUIO, CTPYKTYPHOU OpraHU3aIii, MEXaHU3MY JACUCTBUS).

o Bo03MOXHO 1111 cO31aTh OTHOCUTENBHO MPOCTHIE MOAEIBHBIE CUCTEMBI, C ITOMOIIBI0 KOTOPHIX MOKHO
UMUTHPOBATh U UCCIIEIOBATH MPOIECCHI, MPOTEKAIOIINE C yYacTUEM MeMOpaH B KJIeTKax?

Tema 3. buosiornueckoe okuciaeHue. O0uuii nyTs karadoansma. Oomen ymiesonos (OIIK-3,
OIIK-9)
Jlekuus.
Jlexums «Ilonsarue o katabonusme u anabonusme. buosnepreTukay

KaTtaGonu3mM OCHOBHBIX NHILIEBBIX BEIIECTB - YIJEBOIOB, XHPOB, OCIKOB (aMHUHOKHCIOT); TOHSATHE O
cneun(puUecknx NyTsaX Karabonu3ma (10 oOpa3oBaHMsA NHUpPyBaTa M3 YIVIEBOJOB M OOJNBIIMHCTBA
aMHHOKHCIIOT U /10 00pa3oBaHus aneTui-KoA u3 )KHUPHBIX KHCIOT M HEKOTOPBIX aMHUHOKHUCIIOT) U 00IeM
MyTH Katabonu3Ma (OKUCIIeHne mupyBara u auetmi-KoA).

OxucnurensHoe ACKapOOKCHIMPOBAHWE MHUPOBHHOTPAIHONW KHUCIOTHI: IOCIEIOBATEILHOCTh PEAKIIHiA,
CTpPOEHUE THUPYBATACTHIPOTCHA3HOTO KOMIUIeKca. L[MKI JMMOHHON KHCIOTBI: TOCIEAOBAaTEIbHOCTh
peakiuii U xapakrepucthka hepmeHToB. CBS3b MEXIYy OOIIMM IyTeM KaTabomu3Mma U IIeTbl0 MepeHoca
AIIEKTPOHOB W MPOTOHOB. MEXaHM3MBI PETYJSIIUH UTPATHOTO MHUKIA. AHabonmueckne (QyHKIUU IUKIA
JIMNMOHHOM KHCIIOTHI. Peakiuu, NOnoIHSOMNE IUTPATHBIN [UKIL.

KonmeHTparusi MeTaOONIWTOB - Mpeaenbl H3MEHEHHH B HOpMe HM Tpu maronorud. CBs3b MEXIY
aHa0OoJIM3MOM U KaTaOOJIHU3MOM.
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OHJEProHNYECKUE U DK3EPrOHMYECKHE pEaKkUUU B KUBOW KieTKe. Makpospruyeckue COEIUHEHUS.
CyGctparnoe ¢dochopunupoBanue, oKucauTensHoe Gochopunuposanue. JlerunpupoBanue cyocTparoB u
OKHCIIeHHE Bojiopoja (0Opa3oBaHKe BOMBI) KaK UCTOYHUK dHepruu s cuHTe3a AT®. HAJl-3aBucumelie u
¢naBuHOBBIe AeruaporeHasbl, HAJIH-merunporenasa, yOuxuHON-IeruaporeHasa (IUTOXpOM C -
penykrasa). Llutoxpom ¢ - okcuaasza. OxucnutensHoe Gochopunuposanue, kodpdumnuent P/O. Ctpoenue
MUTOXOHAPHUI U CTPYKTypHasi OpraHu3anus AbIXaTeJIbHOH 1enu. TpaHCMeMOpaHHBIN IeKTPOXUMUYECKHUMA
MOTEHIIMAT KaK MPOMEXYTOo4dHas (opMa 3HEPruu MpU OKHCIUTEIBHOM (ocopuinrupoBanuu. Perymsnums
LHeNH TepeHoca JIIEKTPOHOB  (AbIXaTeIbHBIM KOHTPOJdb). Pa3o0IieHHe TKAaHEBOrO JbIXaHHUS U
oKHCcIHUTENbHOTO (hochopmmpoBanus. TepmoperynsTopHas (yHKUUS TKaHEBOro abixaHus. Hapymenus
HHEPreTHUECKOro OOMEHa: THIIOPHEPTeTHUECKUE COCTOSHUS KaK pe3yJlbTaT TUIMOKCHUH, THUIO- WU
aBUTAMHUHO30B U JIp. Ipu4HH. TepMoreHHas (GyHKLUS 3HEPreTUYecKoro ooMeHa B Oypoil KHpPOBOM TKaHHU.
Bo3pactHas XapakTepuUCTHKAa SHEPreTHYECKOro OOECIEeYeHHsT OpraHu3Ma IUTATEIbHBIMH BELIECTBAMHU.
OOpa3oBanue TOKCHYECKHX (HOpPM KHCIOpPOAA, MEXaHM3M HUX MOBPEXKIAIONIETO JCHCTBHS Ha KIETKH.
[ToBpexxeHne MeMOpaH B pe3ynbTare HEepeKUCHOTO OKHUCICHHS JIMIMUAOB. 3alluTa OT TOKCHYECKOrO
JeicTBUsl Kuciaopoaa: HeepMmeHTaTuBHble - BuTamuHbl E, C, miyratmoH u 1p.; (epMEeHTaTHBHBIC -
CYIIEpOKCHAMCMYTa3a, KaTajla3a, Iy TaTHOHIIEPOKCHa3a.
Jlexms «OOMeH U (GyHKIUH YIIIEBOJOBY»
OcCHOBHBIE YITIEBOJIBI )KMBOTHBIX, UX COJACpXAaHHUE B TKaHAX, Onosoruueckas poiib. OCHOBHBIE YITIEBOAbI
nuiy. [lepeBapuBanue yrieBonoB.
I'moko3a kak BaKHEWITUH META0OJUT YIVIEBOMHOTO OOMEHa: oOmas cxeMa HWCTOYHHUKOB W ITyTeH
pacxomoBaHus TIIIOKO3bI B opraHu3me. KarabonmsM MIoKo3bl. ASpOOHBIM pacmajy - OCHOBHOW TYyTh
KaTa0oJIM3Ma INIIOKO3bl y YeJIOBEKa M JPyrux a’poOHbIX opraHu3MoB. IlocienoBarenbHOCTh peakuuii 110
oOpa3zoBaHus TMpyBara (a’pOOHBIA TIMKONHM3) KaK CHEUGUYECKUH I TIIOKO3bl MYyTh KaTaboiu3Ma.
PacnipocTpanenue u pusnonornyeckoe 3Ha4eHUE a’poOHOro pacnaaa Noko3sl. Mcnone3oBaHue NOKO3bI
IUIsl CUHTE3a )KMPOB B IICUCHU U B )KUPOBOH TKaHH.
AHa’poOHBIN pacmaj] ITIOKO3bI (aHadPOOHBIN MTUKoNK3). [TIMKonuTHYEeCKass OKCUAOPEIYKIIUS, TUPYBaT KaKk
aKuenTop Bopopona; cydcrpatrHoe ¢ocdopunrposanue. Pacnpenenenue u (pusnonornueckoe 3HaUYECHUE
aHa’pOOHOTO pacraaa IITIOKO3BL.
brocuHTe3 mIoK03b! (IIIOKOHEOT€HEe3) U3 aMUHOKHUCIIOT, INIMIEPHHA U MOJIOYHOM KHCIOTHL. B3anmocBs3b
IIMKOJIM3a B MBIIIIAX M DNMIOKOHeoreHeza B mnedeHu (uukin Kopm). Amnocrepuueckne MeXaHU3MBbI
peryisiiuu - a’poOHOT0 M aHa’dpOOHOro IMyTel pacmaja IIOKO3bl W IVIIOKOHEOreHe3a. bHOTHH.
Mertabonuueckue GpyHKIMH U POSBICHUS aBUTAMUHO3A.
IIpencrasnenue o neHT030(h)ochaTHOM IyTH MPEBPALICHUN TIIOKO3bl. OKUCIUTENbHBIE pEaKIUH (10 CTa U
pubyno3o-5-pocdara). Cymmapusie pe3ynbTaThl ieHTo30(ochaTHoro myTH: obpazoBanne HAJIOH+H+ u
neHro3. Pacipoctpanenue u pU3n0I0ruyeckoe 3Ha4eHue.
CBolicTBAa M pacHpOCTpPaHEHHE INIMKOI€HA KaK pPE3EpPBHOIO IoJgucaxapuaa. bHOCHMHTE3 INMKOreHa.
MoOunu3anus rIMKoreHa.
OcobeHHoCTH OOMEHa IVIOKO3bI B pa3HBIX OpraHax M KJIETKaxX: SPUTPOLMTHI, MO3T, MBIIIIBI, KUPOBAas
TKaHb, IICYEHb.
W3meHeHuss oOMeHa IVIIOKO3bI B IMEYEHU (CHHTE3 M pacmaj IIUKOreHa, INIMKOJIM3) MPU CMEHE MephoAaa
MUILEBAapEHUs Ha MOCTa0COPOTUBHBIN NMEPUOJ] U COCTOSHUS MOKOSI Ha MBIIIeYHYI0 padoty. Pons nHCynuHa,
[JIIOKAaroHa, aJjpeHalnHa, MIPOTeMHKUHA3, a/ICHIIATIUKIa3HONH 1 HHO3UTON(OCHATHON CHCTEM.
IIpencraBnenne o CTPOCHUU U QYHKIUAX YIIIEBOJHOM YaCTH NIMKOJIMIINAOB U INIMKONPOTEeMHOB. CuasoBsle
KHCJIOTBHI.
HacnencrBeHHble HapylleHUs OOMEHa MOHOCAXapuI0B U JUCAaXapHUJOB: raJlakTO3eMHUs, HEIEPEHOCUMOCTh
(GpyKTO3bl, HENEPEHOCUMOCTh IUCaXapuaoB. [JIMKOreHO3bl M amIMKOreHo3bl. HapylieHus ymieBogHOro
oOMeHa Mpu caxapHoM jauadere.
[Tonatue o momuure. IIATHI KIacc TONMUHTOB «MoaynaTopsl MeTabonn3May. MHCYIMH Kak JONMUHIOBBIH
MOIynsATOp Merabonu3ma. WHAMBHIyadbHble OMOXMMHYECKHE pEaKIMU OpraHu3Ma 4YelloBeKa Ha
JOTIMHTOBBIM UHCYJIMH.

IIpakTnyeckoe 3ansATHE.
IIpakTHyeckoe 3ansaTHe. Cemunap «buosneprernka. O6MeH yriieBog0B»

15



16

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

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

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

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

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

6. Perynsiys GMOIOrMYeCKOTO OKUCIICHUS.

7. Ponb peaknwmii nerunpupoBanus B nukie Kpebcea.

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

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

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

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

12. AHa’poOHBIN THKOIN3. DHEPreTHKa IIpoliecca.

13. Ilytu oOMeHa JlakTaTa B IIEYCHHU U MBIIIIIAX.

14. Tlento3odocdarHbiii MyTh MPEeBpaIEHUS TTTIOKO3HI.

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

16. Hapymenus yrineBogHOTO 0OOMEHa IPH caxapHOM JThadeTe.

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

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

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

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

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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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

29. Iyt oOMeHa JilakTaTa B TICUYECHU M MBIIIIIIAX.

30. ITenTo3odocdaTHbIil MyTh MPEBpAIICHUS TITFOKO3bI.

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

32. BxiroueHne (ppyKTo3bI B MPOIECC TTUKOIN3A.

33. Paznuuus 1 CXOJCTBO CIIUPTOBOTO OPOJKEHHSI U TIIMKOJIM3A.

34. [Tyt meTaboam3Ma 3TaHOJIa B OPTaHU3ME YEJIOBEKa.

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

36. Hapymienus ooMeHa yrieBonoB. [ TMKOT€HO3HI.

37. Hapymenust oomMeHa yrieBoaoB. CaxapHblil 1uaber.

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

39. IlonsiTE O TONUHTE.

40. NHCynuH KaK JOMMHTOBBIA MOAYJIATOP MEeTaboIM3Ma.

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

JlaGopatopHoe 3ansitue. JlaboparopHasi padora «OxkcuaopenyKras3b»

OOGHapyXeHHe JerHAporeHa3bl (KCAaHTHHOKCHAA3a, albJeTHICTHAPOreHa3a) B MOJIOKE (peaKiius

apaunrepa).

ComnocrapneHue peoKc-MOTeHIUAI0B PUOOBIABHUHA U METHJIEHOBOTO CHHETO.

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

KoHTponbHbIE BOTPOCHI:

1. Kakue peakuuy Katanu3upyroT GepMEeHTHI KJlacca OKCHIOPEIyKTa3?

2. Kakune xodepMeHTBl BXOISIT B COCTaB OKcuaopenykraz? Kakue BUTaMHHBI HEOOXOAMUMBI I HX
oOpazoBaHus?

3. PaccMoTpuTe poIib AETHAPOreHas B poIeccax OMOJOTHYECKOTO OKHACIICHUSI.

4. T'ne nokanu3oBaHa MEKTPOHOTPAHCNIOpTHAs Lenb? Kakue coeAMHEeHNs SBIAI0TCS TOHOPaMH IPOTOHOB U
AJIEKTPOHOB IS JbIXaTeIbHON Lenu?
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5. PaccMotpute MexaHu3M (pyHKIIMOHHUPOBAHUS bIXaTEIbHOM LIEMH.
6. Uto siBisieTCs ABMIKYIIEH CUJION ISl IEPEMEILICHUS DJIEKTPOHOB B JIBIXATE€JIBHOM 1enn?

JlabopaTtopHoe 3ansaTue. JlaboparopHasi pabora «IIupoBHHOIrpagHas KHCJI0TA — MeTA00IUT 001Iero
NyTH KaTadoau3Ma»

KonuuectBenHoe omnpeneneHrne MMpoOBUHOTPATHOM KUCIOTHI B MOYE.
KoHTponbHBIE BOTPOCHI:

1. Maiite onpeneneHue MOHATUAM «METa00IU3M», «KaTaboIM3M», «aHAOOTH3M.
2. Ilepeuncnure opraHOU bl KAaTaO0OIMUECKON U aHAOOTUIECKOM CUCTEM.

3. Kakue oCcHOBHBIE dTalbl BKIIOYAET KaTa00oan3M?

4. Kakue coeTMHCHUS HAa3bIBAIOTCS KIIFOUEBBIMU MeTa0O0IUuTaMu U odemy? KakoBbl yTH UX TPEBpPAIICHUS
B opranusme?

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

OH3UMaTHYECKUH MCTOA KAUYE€CTBCHHOI'O M IIOJYKOJIMYECCTBCHHOI'O OIIPCACIICHHA TIJIOKO3bI B MOYE C
IIOMOIIBIO TECT-IIOJIOCKH.

KoHTponbHbIE BOTPOCHI:
. KakoBbI onTuManbsHbIe yCITOBUS QYHKIIMOHUPOBAHUS TTAHKPEATUIECKON aMUIIa3hl?
. Kakune mpoaykTs! OymyT oOpa3oBaThCsl U3 KpaxMajia B IPUCYTCTBUH MOHKEITYI0OYHOTO coKa (in vitro)?
. Kak MOxHO ompenenuTh Haau4ue MpoayKTOB THAPOIIM3a Kpaxmala B mpooe?
. UTo MOXKeT OBITh TPUIMHON TUTIEPTITMKEMUH ?

1
2
3
4
5. Ilpu xakux 3a001eBaHUSAX WK (PU3NOJIOTHYECKUX COCTOSIHUAX HAOMIONACTCS TITIOKO3YpHs?
6. Kakue coeqrHeHUS SBISIOTCS MPOMAYKTaMH a3pOOHOTO U aHAYPOOHOTO TIIUKOJIHM3a?

7. IloueMy B OpraHu3Me COXpaHsETCs SHEPreTUIECKH HEBBITOAHbIN aHA3POOHBIN MITUKOIN3?

8. [Touemy B ana’poOHbIX ycnoBusax u3 [IBK obOpazyercs makrar? Kakoe 310 nmeeT 3HadueHue?
9

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

10. BcesmHOE )KUBOTHOE COICPKUTCS HA JIUETE, JTUIICHHON YriueBojoB. KomndecTBO OENKOB M JIMMUAOB B
pauuoHe nocratoyHo. KoHIeHTpauusi IIIOKO3bl B KPOBH HOpMalibHas. 3a CYET Kakoro mporecca
MOJIICP>KUBAETCSL YPOBEHb caxapa B KpOBU?
JlaGopaTopHoe 3ansiTue. Pemnenue 3agay.

3amaun  Ha OOmIyl0O cXeMy KaraOoju3Ma, pEaKUUHW OKHCIUTEIBHOTO  JIeKapOOKCHIMPOBAHUS
MUPOBUHOTPAJHOM KUCIOTHI M ITOCIIEA0BATEIbHOCT PEaKIMi KA TPUKAPOOHOBBIX KUCIIOT.

3aauy 0 CTPOCHUIO U MEXaHU3MY AECUCTBUS JbIXaTe€IbHON LIENH.
3aauy Ha HaNMKMCaHWE YPAaBHEHUH peaKIfii 1 MeXaHW3MOB IIPOLECCOB O0IIETo MyTH KaTabonu3ma.

PacueT »HEpPreTMYECKOro BBIXOJA PEAKIUN OKUCIUTEIHHOTO JEKapOOKCHIMPOBAHUS MUPOBUHOTIPATHOM
KHCJIOTHI M IUKJIa TPUKAPOOHOBBIX KUCIIOT.

3amaul Ha OCHOBHBIE MATOJIOTUU YIVIEBOIHOTO OOMEHa (IIMKOTEHOBBIE OOJNE3HH, CaxapHbIM auader,
(bpyKTO3ypHs, ralakTO3eMUs1, HAPYIICHUS IEPEeBAPUBAHNS U BCACHIBAHUS YTJICBOIOB).

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

2. IlpuBenure mpumepsl He MeHee 10 Makpol’proB, 3alUIIMTE YPAaBHEHUS PEaKLUM HX paclleryIeHUs,
YKaXHUTE, CKOJIBKO YHEPTHH BBIJCIACTCS B KAKIOM ClIydae.

3. [loaroroBsTe KOHCTEKT «I eTepornonucaxapuab.

4. TlogroroBsrech K JabopaTopHbM paboTam «Okcumopenykrasbl», «llupoBHHOTpamHas KHCIOTa —
MeTaboJIUT 00IIero MyTH Karabonu3may 1 «MeTabonHuThl yIIIeBOJHOTO OOMEHay: 3aroIHUTE JTa00paTOpHBIN
KYpHaJI, ONUIINTE XOJ BBINOJHEHUSI paboThl, ypaBHEHUs peakuuil. OTBETbTe Ha KOHTPOJIbHBIE BOIPOCHI.
[Tocne BeImoHEHUS 1ab0paTopHO pabOThl BHECUTE B J1aOOPATOPHBIN KypHa HAOMIOACHUS M BBIBOIBI 11O
MIPOBEJICHHBIM OIIBITaM.

5. OTBeThTE HA BOMPOCHI:



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

o MuKpocOManbHOE OKUCIICHHE.
o DepMeHTHI KaTaliasa, IepoKCUaa3a, CYyNepOKCHIANCMYTa3a. 3HaueHUE B OpraHu3MeE.
o TOKCHYHOCTH KHCIIOPOAA, €r0 aKTUBHBIE (POPMBI, MEXaHU3MBbI 3aILIUTHI.

o ['mukoreHHas QpyHKIWS MTeUeHH, OMOCHHTE3 U MOOMIIN3AIINS TIIMKOT€HA, PETYJISIIHAS U BOSMOYKHBIE
HapyIICHHUS.

o UYeHOUHBIE MEXaHU3MBI TPAHCIIOPTA BOJOPOAA U3 IIUTOIUIA3MbI B MUTOXOHAPHH. Manar-acraprarHast
1 TIIepondocdaTHbIS YeTHOUHBIE CUCTEMBI.

o OOMeH aKkTO3bI U TajlakTo3bl. BKiltoueHne GppyKTo3bl ¥ ranakTo3bl B MPOLECC MIUKOIN3A.
o Paznuuus u cXo7CTBO CIMPTOBOTO OPOXKEHHSI U TIIMKOJIH3A.

o HccnenoBanne KpoBH M MOYH OOJIBHOTO MIOKA3aJI0, YTO B KPOBH YPOBEHb caxapa B IpeeIax HOPMEI,
B MOu€e IMpo0a Ha TIIIOKO3y MOJIOKUTENbHAs. MOXKeT Jin OBITh IIIOKO3YpHs 0€3 THIEPTITUKEMUN?
Crenyer yu oTydeHHBIC PE3yNIbTAThl aHAJIN3a CYUTATh OMINOOYHBIMH?

o Iloyemy OOIBHBIM C HAKJIOHHOCTBIO K TIOJTHOTE PEKOMEHI0BAaHO OIPAaHUYUTh YHOTpeOIeHe
YIJIEBOJIOB U 3aHUMAThCs (PU3KYIBTYpOii?

o Pebenky Miaiero mkoiabHOTO BO3pacTa HEOOXOAMMO ONPEACIUTh COJEepPKAHNE caxapa B KPOBH [T
BBISIBJICHHS caxapHOro nuabeta. PebeHok nepen npoBeeHneM npoosl B 1a00OpaToprH OYCHb
BOJTHOBAJICA, TJIaKaJl. YCTAHOBJICHO, YTO Y peOCHKa YPOBEHb caxapa B KPOBH BBIIIE HOPMBI.
CBUIETENBCTBYET JIM 3TO O HATMYUH y peOeHka nuadera?

Tema 4. OoMen JunuaoB u oeaxos (OIIK-3, OIIK-9)
Jleknus.
Jlexumst «OOMeH 1 QyHKIIMH JTUTTAIOBY

Baxkneiimme nunuapl TKaHeld uenoBeka. Pe3epBHbIE JUMHUIBI (GKUPBI) W JUMHABI MeMOpaH (CIOXKHBIE
munuabl). JKUpHBIE KHCIOTH JTUMHAOB TKaHEW denoBeka. HesameHWMble (akTOpbl MUTAHHS JTHITHIHON
MIPUPOBIL.

[InmesBble xupsl M HMX IepeBapuBaHue. BcacblBaHue MPOAYKTOB nepeBapuBaHusA. HapymeHus
NepeBapuBaHusl M BCAcChlBaHMA. PecHMHTE3 TpHAIWIIIUIEPUHOB B CTeHKe KuiledHuka. OOpa3zoBaHue
XWIOMHUKPOHOB W  TPAHCHOPT KUPOB. Poib  anoaumonpoTeMHOB B COCTABE  XMJIOMUKPOHOB.
Jlunonporennnunaza. buocuHTes )KUPOB U3 yrIIeBOOB B neueHu, ynakoska B JIOHII u tpancnopt. Cocras
1 CTPOECHHE TPAHCIIOPTHBIX JIMIIONPOTEUHOB KPOBH. [ UIIEPXUITOMUKPOHEMHSL, TUIIEPTPUTITULIEPUAECMUSL.
JlenoHWpoBaHKE U MOOWIM3ALMS )KUPOB B KUPOBOM TKaHU, PETYJSAIMS CUHTE3a U MOOMIIM3ALUU >KHUPOB.
Ponp uHCynuHa, TIOKaroHa W aJpeHalnHa. BUOCHHTE3 JKUPHBIX KHUCIIOT, [3-OKHUCIIEHUE >KUPHBIX KHUCIIOT.
TpaHCHOPT XKUPHBIX KUCIOT albOyMUHOM KpoBH. Perymsius meradonu3Ma >KUPHBIX KUCIOT. buocunTes u
HCIIOJIb30BaHUE KETOHOBBIX TEJI B KAYECTBE UCTOUHUKOB SHEPTHH.

OcHoBHble  ¢ochomunmuapl ¥ DIAKOJUIHUIBI  TKaHEH  YeJOBEKa: rutepodochomumm b
(bocharnmunxomuubl,  pocharuamidTanonamudbl,  docharununcepunsr).  Chunrodochomunuambl,
DIMKOIIMLIEPOIUNNABI, TuKochuHronunuasl. llpeacraBnenue o OHOCHHTE3e U KaraboIuU3Me ATHUX
coequHeHN. OyHKIMN GOCPONUNUI0B U ITUKOIUNUI0B. COUHTOTUINI03bI.

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

O6meH cTeponioB. XOJECTEpUH Kak TMPEAIIECTBEHHUK psAna Jpyrux crepounoB. IlpencraBienue o
OmocuHTe3e XoJjectepuHa. BoccraHoBinenune rumapokcumeTwirytapmi-KoA (I'MIY) B MeBanoHOBYIO
kuciorty. Perynsauus cunre3a u aktuBHOCTH ['MI'-penykra3pl. CUHTE3 KETYHBIX KHUCIOT U3 XOJECTEPHUHA.
Konbloranusi KeIyHBIX KHCIOT, MEPBUYHBIE U BTOPUYHBIC >KEIYHbIE KHUCIOTHL. BbIBeleHUE MKEeTYHBIX
KHUCJIOT U xonectepuHa u3 opranusma. JIHIT u JIBII - TpancnoptHbie (hopMBbl XOJeCcTEprHA B KPOBH, POJIh B
oOMeHe xonectepuHa. [umepxonectepuHemusi. buoxuMHuYecKkHe OCHOBBI Ppa3BUTHS aTEPOCKIIEPO3a.
CemeliHas runepxoiecrepuHeMus. buoxumuuyeckne OCHOBBI JIEUEHHUS THUIEPXOJIECTEPUHEMUU U
arepockiepo3a. Poap [J-kucmor B mOpoduIaKTHKE arepockiepo3a. MexaHu3M BO3HUKHOBEHHS
KEITYHOKAMEHHOW 0O0JIE3HH (XO0JIECTEPUHOBBIC KAMHH).



MenbpaoHMI — MpeACTaBUTENb MSATOTO Kiacca JOMUHTOB «Monmystopsl MeTabonusmMay. buoxumudeckoe
s dexTs Menbaonus. Biusuue MenboHUS Ha METa0OIMUECKUE TPOLIECCHl B OPraHU3ME YeJIOBEKa.

Jlexmst «OOMeH U GYHKUIUU aMUHOKHCIIOT M OEITKOBY

OOmiasi cxema MCTOYHUKOB M IMyTeM pPacXol0oBaHHUs aMUHOKHUCIOT B TKaHsX. /IMHamMuueckoe COCTOSHUE
OEJIKOB B OpraHu3Me.
[lepeBapuBanue GenkoB. [IpoTenHassl - MemncHH, TPUNCUH, XUMOTpuricuH. [IpodepmeHTsl mporenHas u
MEXaHU3MbI MX TpeBpaiieHuss B (EepMEHTHI, cyOcTpaTHas Crenu(PUIHOCTh MPOTeHHA3 (M30UPaTEeIbHOCTD
TUIPOJIN3a MENTUIHBIX CBs3eil). DK30MenTuAa3bl: KapOOKCUIIENTH1a3a, aMUHOIIENTHAA3bl, TUMENTHAA3HL.
[TocTyruieHre aMMHOKHUCIIOT B KJIETKH TKaHEH.
JlnarHocTuueckoe 3Ha4eHHe OMOXUMHUUECKOT0 aHaIM3a KeTyJI0YHOI0 U AyoJeHaIbHOro coka. [Iporennassl
MOJIKETYI0YHOM JKeJe3bl U TaHKPEaTUTHI.
TpancamuHMpoBaHue: aMHHOTpaHC(hepasbl; kKopepMmeHTHas QyHKIus BuTtamuHa B6. CrnenmuduyHOCTh
aMUHOTpaHc(epa3. AMUHOKUCIOTHI, YYacTBYIOIIME B TPAaHCAMMHUPOBAHUU; 0co0as pojib NIyTaMHUHOBOM
KUCIOThl. buojormueckoe 3HaueHHWe peakuui TpaHcamMuHUpoBaHus. OrpeneieHre TpaHCAaMUHA3 B
CBIBOPOTKE KpOBHM IpH JAHUAarHOCTHKE HWH(papKTa MHOKapAa, 3a0oieBaHusAX MedeHH. OKHCIUTEIbHOE
Jie3aMUHUPOBAaHNE AMMHOKHUCIIOT; TIIyTamarAeruaporeHaza. HempsMoe ne3aMHMHUpPOBaHHE aMHUHOKHCIIOT.
buonornueckoe 3HaueHNE 1€3aMUHUPOBAHUS AMUHOKHUCIIOT.
KoneuHble pOMyKTHI a30THCTOTO OOMEHA: COJM aMMOHHUS U Mo4yeBUHA. OCHOBHBIC UCTOYHHKU aMMHAKa B
opranm3me. Ponb mmyraMuHa B 00€3BPEKMBAHUU W TPAHCIIOPTE aMMHUaka. [ TyTaMHH Kak JOHOpP aMUIHOU
TPYMIIBI IPU CUHTE3€ psifla COSANHEeHUN. [TyTaMruHa3a movek; oOpa3oBaHUE U BBIBEJCHUE COJICH aMMOHMUSI.
AKTHBanMsg TIyTaMHHA3bl TOYEK TpH anujos3e. buocuHTe3 MoueBHHBI. CBS3b OPHHUTHHOBOTO IHKIA C
mpeBpamieHus M JyMapoBOl U acmapardiHOBOM KHCIIOT, MPOHMCXOXKJIECHHUE AaTOMOB a30Ta MOYEBUHBI.
Hapymienus cuHTe3a 1 BBIBEICHUS MOYEBUHBL. [ HTIEpaMMOHUEMUH.
O6meHn 0e3a30TUCTOrO OCTaTKa aMUHOKHCIIOT. [JIMKOT€HHbIE U KETOT€HHbIE aMHUHOKUCIOTHL. CHHTE3
[JIIOKO3BI U3 aMUHOKUCIIOT. CUHTE3 aMUHOKHCIIOT U3 IJTFOKO3BI.
TpancmerunupoBanre. MeTHOHMH W S-ageHO3WIMETHOHMH. CHHTE3 KpeaTuHa, aJpeHajnHa,
dbocharnnunxomuuos; metrwupoBanue JIHK. Terparuapodonuesas kucioTa U CHHTE3 OIHOYITIEPOIHBIX
TpyNI: MCMHOJb30BAHME OAHOYIVIEPOAHBIX TPYNN MPOU3BOAHBIX TETParuapodoiMeBoil  KHUCIOTHI.
MetunupoBanue romoructenHa. [IposiBlieHHsT HEITOCTaTOYHOCTH (HOJIMEBOW KHCIOTHI. AHTHBUTAMUHBI
dbonmeBoil KUCIOTHL. MexaHu3M ACUCTBUS cyiab(aHmIaMHIHBIX TpernapatoB. OOMeH ¢deHunasaHuHA U
TUPO3HHA B pa3HbIX TKaHAX. DeHUIKeTOHypuUs: OMOXUMUYECKUN Ne(eKT, TposSBICHUS OOIE3HU, METOIbI
npenynpexaeHns (reHeTudyecKkasi KOHCYJbTallus), AUarHOCTUKA U JieueHue. AJIKanTOHYypHs. AJTBOMHHU3M.
Hapymenue cuntesa godamMuna npu napKuHCOHU3ME.
JlexapOOKCHIIMPOBaHNE aMUHOKHCIIOT. BOTeHHbIE aMUHBI: THCTaMUH, CEPOTOHHH,
[J-aMuHOMACJISTHas ~ KUCJIOTa, KarexonamuHbl. OOpaszoBanme, ¢QyHKuuu. JlesamMuHHpOBaHHE U
THJIPOKCUIIUPOBAHUE OMOTEHHBIX AMHHOB.

IIpakTH4Yeckoe 3aHATHE.
IIpakTnueckoe 3ansitue. Cemunap «JIunuanbiii 1 0eJJKOBbIA 00MEHbD)
. Knmaccudukarus mununos, ux cBoiicTBa. buonorudeckas poiib B OpraHu3Me.
. [lepeBapuBaHue 1 BcachIBaHUE KUPOB. PECUHTE3 JTUTNIOB B KUILIEYHON CTEHKE.
. Tpancnopt nunuaoB. JIMIONU3 TPUIIMLIEPUIOB B dKUPOBOU TKAHH.
. OkucneHme >KUpHbIX KUCIIOT.
. O6meH anetnin-KoA. CHHTE3 1 UCIIOJIb30BAaHUE KETOHOBBIX TEIL.
. buocunTes de novo KUPHBIX KUCTOT (JIUTIOTEHE3).
. CuHTE3 IPyTrHX )KUPHBIX KUCIOT U3 MAIEMUTHHOBOW KUCTIOTHI. Perynsius cuHTe3a KUPHBIX KUCIIOT.
. MeTtabonu3m ¢ochonumnumaos.
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9. He3aMeHUMBIE KUPHBIE KUCIOTHI. DUKO3aHOUIBI.

10. CroOomHOpaAMKATIFHOE OKUCIICHHE JIUTIUI0B OnoMeMOpaH. bruonorudeckas pojb JaHHOTO MPOIecca B
HOpPME U TTaTOJIOTHUH.

11. buocuHTe3 X0NecTeprHa.
12. O6meH >¢pupoB xonecrepuna. CHUHTE3 KEITIHBIX KUCIOT.
13. Diiko3aHoUIbI: KIaccupUKaIs, CHHTE3, QyHKIIUH.

20



21
14. Tpancnopt xonecrepuHa. [ unepaunonpoTenHEMUN. ATEPOCKIIEPO3.
15. Perymsimust nunuaaoro oomena, poss [ITHC, ropMoHOB, BUTAMHHOB.
16. ITaromoruu TUMUIHOTO OOMEHA (UCIUIIONPOTEHHEMUH, COUHTOIUITUI03bI, OXKHUPEHUE, JKUPOBOE
MEePEPOKACHUE).
17. benkoBoe nuTanue. VICTOUHUKH U MyTH UCTIOJIB30BAHMS aMUHOKHUCIIOT B OPraHU3Me.
18. 3HaueHne cekpennu npoTeas B Buae NpopepMeHTOB. MeXaHH3M UX aKTHUBAIUU.
19. AKTUBHOCTH TpaHCaMHUHAa3 B KJIMHUYECKOMN TNarHOCTUKE.
20. buorenHbsie aMHHBI U UX 00E3BPEKUBAHHE.
21. UcTounuku 0Opa3oBaHus M1 MEXaHU3MbI 00€3BPEIKUBAHUE AMMHAKA B OPraHU3ME.
22. benkoBasi HEIOCTATOYHOCTh, TUIIEPAMUHOAIIMAYPUS, TUCTUHO3, IUCTUHYPHS, AIKANITOHYpHUs, O0IE3Hb
XapTHyna, runepaMmMOHUEMUSL.
23. I'moKOHEOreHe3 u3 aMUHOKHUCIOT. [ TMKOTeHHbIE M KETOr€HHbIE aMUHOKUCIIOTHI. [Ipumepsl. buocunres
3aMEHUMBIX aMUHOKHCIIOT.

IIpakTnueckoe 3anstue. KosIOKBUYM, pelieHue 3a1a4 M TeCTHpPOBaHHE (KOHTPOJbHBINH cpe3) MO
TeMe «O0MeH JIMIUA0B U 0EJIKOB)

1. CTpoeHre OCHOBHBIX JIMMHJIOB TKaHEH dYeloBeKa: >kupHble KUCIoThl, TAI, ¢ochomumnumapl, kxerTdHbIC
KHCIIOTBI, XOJIECTEPUH U JIp.

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

3. O6pa3oBaHue B KMIIEYHUKE TPAHCIIOPTHBIX (hopM iunuaoB. Porabs anobenkoB. 3HaYeHNUE XHUIIOMUKPOHOB
n JIOHII B Tpancnopre *xupa U3 KUILIEYHUKA.

4. PacumieruieHne M CHHTE3 TPUDIMLEPUAOB B KUPOBOW TKaHU, MX perymsiuus. Ponp nunonporewH- u
TATI'-numnas.

5. OkucneHue JKUPHBIX KHUCIIOT. 3HAu€HUE, CYIIHOCTh, IIOCIEAOBAaTEIbHOCTh PEaKIUi. ODHepreTuka
npouieccoB. Ces3b ¢ LI12 u LITK.

6. OxucneHNe JKUPHBIX KUCIOT C HEYETHBIM YHCIIOM aTOMOB YITIEPOJA U HENPEAEIbHBIX JKUPHBIX KUCIIOT.

7. Hapymienust 3-oKuCIEHUS.

8. KeroHnoBble Tenna. XuMuueckas Npupozaa, poiib, CUHTE3. [IpudnHbI KeT03a U KETOAUA03a IPU CaXapHOM
nuabeTe U rojofaHuy. J[MarHocTHUeCKoe 3HaYCHHE OTIPe/IeICHUS] KETOHOBBIX TEJ B MOYE.

9. BuocHHTE3 XKUPHBIX KUCIIOT: MOCIENOBATENBHOCTD PEAKINH, JJOKAIN3alMsl IPOLECCa, XapaKTEpUCTUKA
(bepMEHTOB, peryJsus.

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

11. ®ynkuu dhochomunuaos. Meradomusm dochomunuaos (pacnaj, CHHTES).

12. HapymieHnust oOMeHa CJI0KHBIX JIUTTHI0B.

13. Diiko3aHoU bl KIaccupUKaIus, CHHTE3, QyHKIIUH.

14. Xonectepun: Ouosornveckas poiib, CofepKaHue B opraHusme. VICTOYHMKH XOJIeCTepHHA B OpraHu3MeE.
Knaccudukarus npon3BOIHBIX X0JIE€CTEPUHA.

15. Cuntes xonecreprHa B opraHusMme. Perymsius cunresa.

16. O6meH 3¢upoB XoJIecTeprHa.

17. buocuHTe3 XEIYHBIX KHUCIOT. IlepBUUHBIE W BTOPUYHBIE >KETYHBIE KHCIOTHI. DHTEpOrenarndyeckas
[UPKYJISIIIHSL.

18. JIumonpoTenHbBl W UX POJIb B TPAHCIOPTE XOJECTEPHHA: 3HIOTEHHOTO U SK30reHHOro. llpnumHsl
BO3HHKHOBEHUS aTePOCKIIEPO3a U KEITYHOKaMEHHOM 00JIe3HU.

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

20. ITaromoruu nunuaHOTO OOMEHA: OXKHUPEHNUE, )KUPOBOE EPEPOKACHUE NIEUEHH, TUCTUIIONPOTEMHEMHH.
21. Ocobennoctu OenkoBoro ooMeHa. A30TUCTBIN OanaHc.

22. Pacman TkaHeBBIX O€NKOB. Pe3epBHBIC OCNKH.

23. TlepeBapuBanue OenkoB B xenynake. [Iporeonurnyeckue GpepMeHTH. MeXaHH3M aKTHBALHH.

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

25. BcacbiBaHHE TIPOJYKTOB pacraja OeKoB.

26. IIpeBpanieHrst aMUHOKHUCIIOT. [[e3aMruHUpOBaHUE.



27. TpancaMMHMpPOBaHHE AMUHOKHUCIIOT.
28. Peakiuu mo kapOOKCHUIIBLHOM TpyTIITE.
29. O6pa3oBaHue U pacnaj] ONOTeHHBIX aMHHOB.

30. TokcuyHOCT, amMmuaka. [lepBu4yHOE CBS3BIBAHME aMMHUaKa B OpraHu3Me IJIyTAMUHOBOM H
acraparmHoBOM KucioTamu. TpaHcropTHbIe (OpPMBI aMMHUaKa.

31. O6pazoBanue MoueBUHBI. OPHUTHHOBBINA ITUKII.

32. BoiBenienue aMmmuaka B (hopmMe aMMOHHUIHBIX COJIEH.

33. BoccTaHOBUTENBHOE AMUHUPOBAHHUE a-KETOKHUCIIOT

34. O6MeH mIMIMHA, CepuHa, TPEOHHMHA 1 METHOHHUHA.

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

36. O6MeH ¢penunananuHa U TUpo3uHa. DEeHUITKETOHYPHsL. ANbOUHU3M. AJIKalITOHYPHSL.
37. O6men Tpuntodana. bonesns XapTHyma.

38. OOMeH aMMHOKHCIOT C  pPa3BETBICHHOM  IeMbl0, JIUKApOOHOBBIX  AMHMHOKHCIOT U
JTMaMUHOMOHOKapOOHOBBIX KUCIIOT. Boe3Hp KiIeHOBOTO cHpora.

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

40. I'mnepamunoatuaypus. [IpuauHbl, mpuMepsl.

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

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

Onpenenenne akTUBHOCTH ITAHKPEAaTUUECKOH JINNIA3bl TATPUMETPUUECKUM METOJIOM.
KoHTponbHBIE BOIPOCHI:

1. B ueMm paznuuune GyHKIUH GochomunuIoB U TPUALMITIIULEPUHOB?

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

3. Kakoil TUIl XUMUUYECKOM CBA3M PaACIIEIIIAETCS 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 M0 peaknuu 3narkuc — 3aka. [locTpoeHne kaauOpoBOYHOTo rpaduka.

KoHTposbHBIE BONIPOCHI:

1. [Tepeunciure GpyHKIMH XOJECTEpUHA B OpTaHU3ME.

2. YkaxuTe, B KAKUX OpraHax IPOUCXOJUT CUHTE3 X0JIECTEPUHA «HA SKCIIOPT».

3. IloueMy yalie BcTpeyaeTcsi THIEPXOJIECTEPUHEMUS, & HE TUIIOX0JIECTEPUHEMUS?

4. Kak U3MEHUTCSI CUHTE3 X0JIECTEpUHA IIPU TUTAHUM TOJBKO pacTUTenbHOU nuiei? [Touemy?

5. Kakum 06pa3om Oobliiast 4acTh X0JI€CTEpHUHA BRIBOIUTCS M3 OpraHu3Ma?

JlabopaTtopHoe 3ansitue. JlabopatopHasi padora «OnpeneneHue KHCJIOT KeJTyI09HOIO COAEPKUMOIO.
KonuyecTBeHHOE onpeeieHHe KpeaTHHMHA B MoYe 10 BeTHOI peakuun Spde (meron Ilonmepa)»
TuTpoBaHHE KHUCIOT >XEIYAOYHOTO COACPKHMOTO C HCIOJb30BaHHEM HHIUKATopoB ¢eHondransenHa,
KOHI'0-KpacHOTO, aJIN3apUHOBOTO KPacHOTO.

DOTORNEKTPOKOIIOPUMETPUUECKOE OIpeesieHHe KpeaTHHUHA B Moue 1o IBeTHOM peakuuu SAdde (meTon
[Tonmepa).

KoHTposnbHBIE BOIIPOCHI:

1. Kakue akTopsl onpenesnstor OMoIOrH4ecKy o IEHHOCTh MUIIEBBIX OSITKOB?

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

3. Kakoli 5H3UM >KEIyJOYHOTO COKa NPHHUMAET y4acTHE B JeHATypaluu OCTKOB y JETeH TPyTHOTO
BO3pacTa’?

4. Kak mpeaoTBpallaeTcs IeUCTBUE MENTHAA3 Ha KIETKH JKeJTy/IKa U KUIIIeYHUKa?
5. Kak npoucxoauT akTuBamys NpoTeoTUTHIECKUX (PEPMEHTOB KeTy/IKa U KHIIeYHHKA?
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6. Kakoe BemecTBO SBISETCS OCHOBHBIM KOHEYHBIM MPOAYKTOM a30THCTOTO OOMEHa B OpraHu3Me
yenoBeka? I 1e NpouMCcXoaAUT ero CUHTE3?
7. [Touemy TipH MOPAKEHUSAX MMEUCHU HAOTIONACTCS aMUHOALIUTYPUs?
8. B kxakom BujJe aMMHAaK M aMHHHBIA a30T MOMAJAI0T U3 NepUPEpPUUYECKUX TKAaHEH B TMEUEHb IS
00pa3oBaHUsI MOYCBUHBI?
9. Jledexr kakoro u3 (HepMEHTOB OPHUTHHOBOTO IUKJIA MOXET OBITh MPUYMHON YBEIMYCHUS CYTOUYHOMH
AKCKpEIHs aprHHUHOCYKIIMHATa?
JlaGopaTopHoe 3ansitue. Pemienue 3agaq
3anaun 1o Kiaccu(UKALUY JTUIHUI0B, AMUHOKHUCIIOT, OEJTKOB, X CBOMCTBaM U (DYHKIIHSIM B OPTaHU3ME.
3aaun Mo MEeXaHU3MaM MepeBapruBaHNs, BCACBIBAHUS U TPAHCIIOPTA JIUIUOB, OEJIKOB M AMUHOKHUCIIOT.
3aja4yu 10 JUMOJIU3Y U JIMTIOTEHE3Y, OKUCICHUIO U CUHTE3Y BBICIIUX KUPHBIX KUCIIOT.
3ajaud Ha MATOJIOTHM, CBSI3aHHBIE C HApYLICHUSIMH OOE3BpEKMBAaHUS aMMHaKa M BBIBEJACHUS a30Ta U3
OpraHmsma.
3aauy Ha MAaTOJOTUU OOMEHa AMUHOKHUCIIOT.
JlabopatopHoe 3ansitue. KOHTPOJIb NPAKTHYECKUX HABBIKOB.
JleMoHcTpalys MpakTUYeCKUX HaBBIKOB paObOThI Ha (POTOIEKTPOKOIOPUMETPE.
[TocTpoenust KaIMOPOBOYHOM KPUBOH.
Omnpenenenre KOHIICHTPAIMH BEIISCTB MO0 KaTHOPOBOYHON KPUBOH.
KoHTposbHBIE BONIPOCHI:
1. PacckaxuTe mpuHIHT paboThl (HOTOIIEKTPOKOIOPUMETpA.
2. Kak mpou3BoauTCst HACTPOIKa (POTOIIEKTPOKOIOPUMETPA IO KOHTPOILHOMY PacTBOpY?
3. [lepeuncnure mpaBuia MOCTPOCHUS KATHOPOBOYHON KPUBOA.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
1. CocraBbTe M U3yUUTE KOHCIIEKTHI JIEKIIUH 110 TEME.
2. 3apucyiite cxembl «Perynsuus akKTUBHOCTH TPUNIMICPHUIIMNA3b», «Perymsuus CUHTE3a W pacraaa
AKHUPHBIX KHCIIOT».
3. UByuute u 3akoHCHIEKTUPYHTE Temy «OOMeH dochomumumoBy.

4. Vzyunte M 3aKOHCHEKTUPYHTE BOMpochl «OOMEH aMWHOKHUCIOT C Pa3BETBICHHOW Iembio», «OO0MeH
JTMaMUHOMOHOKPAOOHOBBIX KHCIIOTY.

5. TloarotoBerech K JaboparopHbIM paboTam «BiusHHE JKEMTYHBIX KHCIOT Ha aKTUBHOCTb
MaHKpeaTHYeCKol Jumasby, «OnpeneseHne o0Iero XoiIecTeprHa B CHIBOPOTKE KPOBU MPSIMBIM METOJIOM
[0 peaknuu 37aTkuc — 3aka», U «OnpeneneHue KHUCIOT KEIyJO4HOro conep:kumoro. KomnuectBeHHOe
oIpefesieHue KpeaTMHHHAa B Moye Mo IBeTHOM peakuuu SAdde (meron Ilommepa)»: 03HAKOMBTECH C
TEOPETUYECKUM MaTepuajoM 1o TeMe J1abopaTopHOit paboThl, 0pOopMHUTE Ta00PaTOPHBIN KypHAJ, OTBETHTE
Ha KOHTPOJIbHBIE BOIIPOCHI.

6. BeimosiHUTE ynpaKHEHUS

o M3BecTHO HacnencTBEHHOE 3a00JIeBaHKE, IPU KOTOPOM B CKEJIETHBIX MBIIIIAX CHUKEHA
KOHIICHTpAIMs KapHUTUHA B pe3ylibrare fedekra pepMeHTOB, yUacTBYIOIUX B ero cuHTese. Kak
CKa)KETCsl Ha CIIOCOOHOCTH BBIMOHATH JUIUTENIBHYIO (PU3HUECKyI0 paboTy HU3Kast KOHIEHTPALHS
kapHuTHHA? [1og MUKPOCKOIIOM B KJIETKAaX TAKMX MBIIIL BUAHBI BaKyosn xupa. OObsICHUTE MX
IIPOUCXOXKACHHUE.

o YuuThIBas, 4TO Ha 0Opa3oBaHUE OIHON MOJIEKyNbl ManoHUI-KoA n3 anetnn-KoA pacxomnyrorces ogHa
Mosiekyna AT® u onHa MoJeKyna yIIEKUCIIOro ra3a, KoTopas 3aTeM OTLLEIUISIETCS, TPUBEINTE
CYMMapHO€ ypaBHEHUE CUHTE3a MAJIbMUTUHOBOW KHUCIIOTHI.

o HexoTopsle nexapcTBeHHbIE ITpenapaTsl - KOPEenH 1 TeOYUIUINH - YTHETAIOT AeHCTBHE (pepMeHTa
dochoamdcTepaspl, KaTaTU3UPYIOMIETO peakinio pacuierieHuss TAM®. Kak nu3MeHUTCS KOJIMYECTBO
KHUPHBIX KHCIIOT B KPOBH NP BBEJICHUHU 3TUX IpenaparoB? M3o00pa3ure cxemy 1eHCTBUS afjpeHaInHa
Ha JKAPOBYIO KJICTKY U Ha HEW MTOKaKUTE MECTO JEHCTBHUS 3THUX IPENapaToB.

o KUBOTHBIM AJUTENBbHOE BPEMsI BBOAMIIN UCKYCCTBEHHYIO CMECh aMUHOKHCIIOT, B KOTOPOit
OTCYTCTBOBAJIM INIyTamar, acapTar, HO HUKaKUX HapylIeHui He Bo3HUKal0. [louemy?



o YcranoBure cooTBeTcTBHE: A. Ankantonypus. b. ®enunkeronypus. B. O6a 3aboneBanus. I. Hu
onHo. 1) Cpsi3aHa ¢ HacienCTBEHHBIM HapyiieHueM ooMeHna ®en u Tup. 2) OOycnoBneHo nedeKToM
JUOKCUT€Ha3bl TOMOT€HTU3UHOBOM KUCIOTHL. 3) CBsi3aHa C HEJOCTATOYHOCTHIO
TUPO3UHTUAPOKCHIIA3hl B HaANOUeUHHUKaX. 4) COnmpoBOXKIAETCs BBIBEICHUEM OOJBIINX KOJTHUECTB
(deHnsuIakTara u QpeHusaneTara.

e Y anpOMHOCOB OTCYTCTBYIOT MEXAHU3MBI 3aLUTHI OT YABTPA(PHOICTOBBIX JIyueil, OHH OBICTPO
IIOJIy4YalOT COJTHEYHBIE OXKOT'H, 3arap y HUX HE MOSBISIETCS. YKaKUTE IPUUMHBI 3TOM MaTOJIOTHH.
CuHTe3 KakuX BELIECTB HapyIlEeH B OpraHu3Me 3Tux jJronei? Hanumure peakuuo, CKOpocTh KOTOPO
CHIDKAETCS MPU aTbOMHHU3ME.

Tema 5. O0MeH HyKJIeHHOBBIX KMCJIOT. Marpuunbie OuocunrTe3sl (OIIK-3, OIIK-9)

Jlexnus.
Jlexust «MeTabonu3M HyKJIEMHOBBIX KHCIIOT»
CtpoeHne HYyKJIEHHOBBIX KHCIOT. CBsizu, Qopmupytomue mnepsuuynyto crpykrypy AHK u PHK -
5'-¢ocdarupiii U 3'-rHIPOKCHIIBHBIA KOHIIBI TMOJIMHYKJICOTUAHBIX eneid. Bropuunas ctpykrypa [JHK u
PHK. BupmoBeie pa3nuuus NEpBUYHON CTPYKTYpbl HyKJIeHMHOBBIX kucnoT. Tumsl PHK: pubocomusie,
TpaHCIOPTHbIE, MaTpuuHble. CTpOCHHE XpOMaTHHA U PUOOCOM.
Pacman HyknemHOBBIX KuCIIOT. Hykiieassl NHIEBapUTEIBbHOTO Tpakra M TKaHeW. Pacman mypHHOBBIX
HykseotuioB. [IpencraBnenne o OMOCHHTE3€ IMyPUHOBBIX HYKJICOTHIOB; HayaJlbHbIE CTaJuM OMOCHMHTE3a
(ot pubo30-5-pochara mo S-dbochopubosmnammna). MHO3MHOBAS KHUCIOTAa Kak MPEIIICCTBEHHUK
aJiecHWIOBOM M TyaHWJoBOM kucior. [IpencraBnenne o pacnmage M OHMOCHMHTE3€ MUPUMUIAMHOBBIX
HYKJICOTUI0B. Perymsius GMocruHTe3a MypuHOBBIX M MUPUMUAMHOBBIX HYKJI€OTHA0B. Hapymienus oomena
HykineotunoB. Ilomarpa; mnpumeHeHwe ajionypuHosia Uil JiedeHust nogarpsl.  KcaHTunypus.
Opotanunypus.
buocunres nezokcupnOoHykiaeoTH10B. [IpuMeHeHre HHruOUTOPOB CHHTE3A JIE30KCUPUOOHYKICOTUIIOB IS
JIEUEHUS 37I0KAYECTBEHHBIX OITYXOJIEH.
Jlexms «MaTpudHble OMOCHHTE3bD»
buocuntes JIHK (permmmukamnmsi), crexumomerpusi peakiuu. CyOcTpaTbl, UCTOYHHKHA JIHEPTHH, MaTpUIIA,
dbepmenter u Oenku JIHK-permmukaruBroro kommiekca. Cuntes JIHK m ¢da3er kimerouyHoro neneHus.
[ToBpexnenus u pernapanus [JHK. Xapakrepuctuka ¢pepmentos JIHK - penapupyromiero komriekca.
buocuntes PHK (tpanckpunims): crexuomerpust peakuuu. JIHK kak wmarpuna PHK-nomumepassi.
buocunres pubocomubiX, TpancnopTHbeIX U MaTpuuHbix PHK. IloHATHE 0 MO3amy4HON CTPYKType I'eHOB,
NIEPBUYHBIX TPAHCKPUIITAX U UX MOCTTPAHCKPUIILIMOHHOM NporieccuHre (co3peanuu PHK).
buocunTes GenkoB (TpaHcisanus). Peanuzanus reHetnueckor nHpopmaruu B peHOTUITHMYECKUE TTPU3HAKH

ocymectpisemas B Hanpasineanu JJHK [ MPHK [} 6emok (0CHOBHOM MOCTYJIAT MOJIEKYISIPHOW OMOJIOTHH).

Konuenuus oauH reH - onuH O€lOK WIKM TOUHEEe OJIMH I'eH - OJHA MOJUIeNnTHAHas 1enb. [Ipeacrasnenue o
KOJUIMHEApHOCTH, T.€. COOTBETCTBMM HYKJCOTHAHOW  MOCIEIOBATEIbHOCTH HK30HOB TIeHa U
aMUHOKHCIIOTHOH MOCIIe10BaTeIbHOCTH COOTBETCTBYIOIIETo OemKa.

buonornueckuit kom - cnoco® mepeBofa YETHIPEX3HAUHOW HYKICOTHAHOW 3amucu HWHPOpMAIMH B
NBA/IIATU3HAUYHYI0 ~ AMMHOKHCJIOTHYIO  MoOcienoBareinbHOCTh.  CBoiicTBa ~ OMONOrMYEcKoro  Koja:
TPUILUIETHOCTb,  CHEUM(PUUHOCTb, BBIPOKIACHHOCTh, YyHHBEpCadbHOCTh. (OJHOHANPABIEHHOCTh U
HENEepPeKpbIBAEMOCTb, CUTHAJbl TepMUHAIUMU. OTCYTCTBHE KOMILIEMEHTAPHOCTH MEXIY HYKJIEOTHIaMU
MPHK wu amunokucnoramu. TPHK kak amanTep, ocymiecTBISIOMUNA IepeBon HMHPOPMAIUUA C S3bIKa
HYKJICOTHU]IOB Ha SI3bIK aMHMHOKHUCIIOT. B3anmonerictue kogonoB MPHK ¢ antukononamu TPHK. buocunres
amunoaui-TPHK. Cyb6crparnas cienuduanocts amuHoanmia-TPHK-cunTeTas.

benok-cunresupyromas cucrema. [locmenoBarenbHOCTh COOBITHI MTPU 00pa30BaHUU TONMHUICTITHIHON TN
Ha puOOCOMe: WHHIMAIUs, JJIOHTaus W TepMmuHarus. [lentumuntpancdepasnas aktuBHocTh pPHK.
OYHKIMOHUPOBAHUE TOIHUPUOOCOM.

[ToCTTpaHCHSIIMOHHBIA MPOLECCUHT OCJIKOB: YaCTUYHBIA TMPOTEONIU3, NPHUCOSAMHECHHE HEOCTKOBBIX
KOMIIOHEHTOB, ~MOJU(HKAIKA aMHUHOKHCIOT, (opMuUpoBaHME TNPOCTPAHCTBEHHONW  KOH(POpMAIUH
MOHOMEPHBIX U OJIMTOMEPHBIX MOJIEKYJI.
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AnanTuBHas PEryJsAIusS YKCOPECCHH T€HOB y MPO- U 3yKapuoToB. Teopus omepoHa. OYHKIIMOHUPOBAHUE
OTIEPOHOB, PETYIUPYEMBIX [0 MEXaHU3MY HHIYKIIUU U perpeccuu. M3MeHeHue OeKOBOro cocTaBa KIETOK
npu auddepeHnrnpoBke, ero poib sl MEAULIUHBL.

Hacnencteennbie 6oie3Hu - pe3ynbraT 1e(eKToB B T€HOTHUIIE; MHOTOOOpa3He W PACIpPOCTPAHEHHOCTD.
HacneactBenHnass mpenpacroio)keHHOCTh K~ HEKOTOPBIM — 00Jie3HsIM  (OMOXMMHYECKHE  OCHOBBI).
MexnayHapoiHas uccienoBarenbckas nmporpamma «l'enom uenoBeka» TexHomorusi pekomOuHaHTHRIX JIHK,
KoHCTpyupoBaHue xuMepHbix Mosiekyn JIHK u ux knonuposanue. [Tonumepasnas nennas peakuus (I1L[P)
1 TouMOpdU3M JUTMHBIL pecTpUKIMOHHBIX (parmenToB (IIJIP®D) kak MeToapl H3ydeHHs TeHOMA
JTUArHOCTHKHU OoJie3Hel. ['ennas tepamnusi.

[lonsiTHe O TEHHOM JIOTIUHTE.
IIpakTnyeckoe 3ansATHE.
He npenycmorpeno
JlaGopaTopHbie padoThbI.
JlabopatopHoe 3ansitue. Cemuuap «MaTpu4Hble OHOCHHTE3bI»
1. Obmas cxema 6uocuntesza JJHK u PHK. O6pa3zoBanue cBsi3eil MeX 1y HYKJICOTHIAMHU.
2. ®epmentsl 6nocunTesa JJHK. benkoBbie hakTopsl.
3. Cunre3 IHK u PHK na marpune PHK. be3amarpudnbie CHHTE3BI.
4. Cunre3 6enka. O6pazoBanue amuHoanui-1-PHK. ['eHeTnueckwmii ko,
5. 'eHHBIN JOIUHT.
JlabopaTopHoe 3ansiTue. Pemenue 3agaq
3aauy Ha OCHOBHBIE MAaTOJOTHH, CBA3aHHbIE C HAPYLIEHNEM 0OMEHA HyKJIEHMHOBBIX KHCIIOT.
3a/auu ¢ UCTIONH30BAHUEM TAOIHUIBI TCHETUYECKOTO KOJIa.
3aaun Ha 3HAHUS O MPOLECCaX PEIUIMKAIIMK, TPAHCKPUIILIUHU, TPAHCIISIIIUH.
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.

. Pacniax myprHOBBIX OCHOBAaHUIA.

. CUHTE3 NHPUMHUIMHOBBIX OCHOBAaHUM.

. CuHTE3 MypUHOBBIX OCHOBaHUH.

. CUHTE3 HYKJICO3U/I- M IE30KCUHYKICO3uATpU(OoCchaToB.

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

. OcHoBHBIE dTanbl onocunTe3a JJHK.

. buocunres PHK.

10. IIpoueccunr PHK.

11. Cunte3 IHK u PHK na marpune PHK. beamarpuunbie cuHTE3HbI.
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12. Cunres 6enka. O6pazoBanue amunoaunia-T-PHK. I'enernueckuii ko,

13. OcHOBHBbIE 3TaIbl CUHTE3a OelKa.

14. Tlepenoc 6enka uepe3 MmemOpansl. [locTTpancisimuonHas MoguduKaIus o6eka.

15. Perymsimust cunTe3a Oenka.

16. I'ennas umxenepusi. Cozganue u ucnoib3oBanue pekomOuHanTHbIX JJHK.

17. IlousaTHE O TEHHOM JOIWHTE.

18. buoxummuueckue nociaeCcTBUs FEHHOTO TOIMHIa AJIs1 OpraHu3Ma YeJIoBeKa.
3ajanus AJ151 CAMOCTOSITEIbHOM PadoThlI.

1. CocraBbTe M U3yUUTE KOHCIIEKTHI JIEKIIUH 110 TEME.

2. 3apucyiite cxeMy peruiMKaimoHHoN BUiIku nipu cunrese JJHK.

3. CocraBbre Tabmuiy «JlekapcTBeHHBIE MpemapaThl - WHTHOUTOPHI CHHTE3a Oelika W HYKJICHHOBBIX
KHUCIJIOT». YKQKUTE Ha3BaHUE IIpernapara, ero XMMHUUECKyI0 IPUPOIY, MEXAHU3M JICUCTBUSL.
4. BrImonHuTe 3agaHust:
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. BI:IGCpI/ITG COCAUHCHUS, ABJIIOIHUCCA JOHOpAMU a30Ta B CUHTC3C IYPHUHOBBIX HYKJICOTUIOB:

a) ry; 0) ana; B) acm; r) metuneH- T OK; x) min.
o Yraxwute ¢pepMeHT, KoTophiii cuaTe3upyer PHK-3arpasky: a) JIHK-nurasa; 6) npaiimasa;

B) X€JIMKa3a; I') 00paTHasl TPaHCKPHUIITa3a.
o Kakyro crpykrypy umeer «konmagok» MPHK: a) 3-metun-U-tpudocdar; 6) 3-merun-U-nudocdar; B)
7-metun-A-tpudocdar; r) 3-metun-A-gudocdar; 1) 7-metun-G-audocdar;

e) 7-metun-G-tpudocdar?
o Kakoii ¢pepment Boimonusier Gpynknuio packpyuuBanus cnupanu JJHK B xone pernmukarym:

a) [IHK-nurasa; 6) xenukasa; B) mpaiimasa; r) JJHK-monmumepasza I11; e) JIHK-nonumepasza 1?
o BribGepuTe nonoxeHus, IpaBUIbHO XapaKTEPU3YIOIINE CBOMCTBA OMOJIOTHYECKOTO KO/Ia:

a) KaXJ0My KOJOHY COOTBETCTBYET TOJBKO OJHA aMHHOKHCIIOTA; 0) OJHY aMHHOKHCIOTY MOTYT
KOJTMPOBATh HECKOJIBKO TPHUIUIETOB; B) CMBICI KOJJOHOB OJMHAKOB JUISl BCEX KUBBIX OPraHU3MOB Ha
3emie; T) KaKJI0i aMUHOKHCIIOTE€ COOTBETCTBYET TOJILKO OJMH KO/0H; A) komoHbl MPHK cuntheiBatorcst
B HaMpaBJIeHUU OT S5'- K 3'-KOHILY.

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

o HMHaykius - MeXaHu3M PETYJSIUN KOIUYecTBa OeKka Ha YPOBHE a) TPaHCIIALNN;

0) mporieccuHTa; B) TPAHCKPHUIIIUH; T) Jerpaialliu.
5. 3akoHYHTE YpaBHEHUE peakluy cuHTe3a: pu6030-5-pocdar + ATD ...
6. N3o0pasure ctpykrypy pparmenta u-PHK, kommnementapuoro cnenayromemy pparmenty JJHK: A-11-T.

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

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

TopmoHanbHast perynsnus Kak CpeACTBO MEXKKICTOUHON M MEKOPTaHHON KOOpAWHAIIMKA OOMEHa BEIICCTB.
OCHOBHBIE CUCTEMbI MEXKJIETOUYHOW KOMMYHUKAIIMU: SHIOKPUHHAS, TApaKpUHHAS, Ay TOKPUHHASI CUCTEMBI.
Knaccudukanus ropMOHOB TI0O MEeCTy 00pa30oBaHMs, 0 MEXaHU3MY ICHCTBHs. Poib rOpMOHOB B crcTeMe
perynsiuu MetadonusMa. M3MeHeHnss MeTabonu3Ma Mpy TUIO- U THrepTrpeo3e. [I[puduHbl U IposSBICHUS
sHAeMHYECKOro 300a. [10J0BBIE TOPMOHBI: CTPOCHHE, BIUSHUE HAa OOMEH BEIIECTB U (PYHKIIMH TOJOBBIX
kKele3, MAaTKU M MOJIOYHBIX kele3. [OpMoH pocTa, cTpoeHHe, (yHKITHH.

CuHTe3 U ceKpelus MeNTUIHBIX TOPMOHOB, POU3BOJHBIX AMUHOKHUCIIOT U KOPTUKOCTEPON10B. Mi3MeHeHus
KaTabonM3Ma IpU TUIEP- U THIOKOPTHIM3ME. Perynsnus cuHTe3a M CEeKpeluy TOPMOHOB MO0 MEXaHU3MY
0oOpaTHOM CBSI3H.

Perynsmus sHepreTnyeckoro Merabonnsma, poib HHCYIMHA U KOHTPUHCYSIPHBIX TOPMOHOB B 00€CTIEUeHUH
romeocTasza. Poib MHCYNHMHA M IIIOKaroHa B PETYISLUN SHEPreTHYECKOro MeTabonu3ma Mpu HOpMaJlbHOM
MUTAHUU U TIPH TOJI0JaHUU. VI3MEeHeHUsI TOpMOHAJIBHOTO cTaTyca U MeTaboau3Ma MpH caxapHoM JuadeTe.
[TaToreHe3 OCHOBHBIX CHMIITOMOB caxapHoro mauabera. [lmaGermueckass koma. [larorene3 mo3mHUX
OCJIOKHEHUH caxapHOro auabdera (Makpo- ¥ MUKPOAHTHOIATHH, HEQPOIIATHsI, PETHHOIIATHS, KaTapaKTa).
T'opMoHBI U MOIYAATOPHI MeTabOIM3Ma 3anpenieHHoro cnucka WADA (aHTHACTpOTeHbI, aHAOOIHMYeCKre
CTEpOMIbl, THTUOUTOPHI apoMaTasbl, CEJIEKTUBHbIE MOIYISTOPBI PELENTOPOB 3CTPOreHa) — OMOXUMUYECKUE
aCTeKThI BIMSHUS Ha OpraHU3M YeoBeKa.

FHIOKOKOpTI/IKOI/II[-COﬂep)KaH_II/Ie AONUHI-TIpCTIaparhbl: 6I/IOXI/IMI/I‘-IGCKI/IC MCXaHU3MbI BJIMAIHHA HA OpPTraHU3M
YeJI0BeKa.
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JIONIMHTY Ha OCHOBE MENTHAHBIX FOPMOHOB M MOIYJISTOPOB FOPMOHOB (XOPHMOHUYECKUI TOHAJOTPOIMH,
JIOTEUHU3UPYIOIIUNA TOPMOH, TOPMOH pOCTa): OMOXMMHMYECKHME MEXaHW3Mbl BIUSHHUS Ha OpraHU3M
YEJI0BEKa.

Jlexumst « MuHepaabHBIM U BOHO-COJIEBOM oOMeH. Perymsmmst oOmeHa kanbiust u Gocdopa. Porb mouek B
PETyISIAK BOAHO-COJIEBOTO OOMEHa)

Pointb TopMOHOB B perymsiiuu ooOMeHa Kablus U ¢pocdaros (mapaTropMoH, KAIBIIUTOHWH U KaJIBIIUTPUOI).
CtpoeHne, OMOCHHTE3 M MEXaHHM3M JCUCTBUS KaJbIUTPHONA. [IpHUUHBI M TPOSBICHUS PaxWTa, THIIO- U
THITEPIIapaTUPOHIU3MA.

Perynsmus BomHO-coneBoro oomena. CtpoeHue W (YHKIMH anbJocTepoHa M BazompeccuHa. Cucrema
PEHUH — QHTUOTEH3UH - aibJOCTEPOH. DbHOXMMHYECKME MEXaHHU3Mbl BO3HUKHOBEHMS IIOYEYHOU
THUIIEPTOHUU, OTEKOB, ACTUIpATALIH.

Pomp mowexk B oOmene BemiectB. OOMEH BOABI M MHUHEpalbHBIX cosiei. OOmue CBOWCTBA MOYH.
XUMUYECKUN COCTaB: OpraHWYEeCKHe M HeopraHuyeckue BemiecTBa. [laTorormueckue KOMIIOHEHTHI MOUH,
MEXaHU3MbI UX TOsABIEHUS B Moue. KIIMHUKO-TUarHocTH4ecKoe 3Ha9YeHHe OMOXUMHUYECKOTO aHaI13a MOYH.
Ponp mouek B nmoxjep:kaHUM KMUCIOTHO—OCHOBHOTO paBHOBecus. Poib mouek B 00€3BpeKUBaHUN aMMHAKA.
MuHepasbHBIC BElleCTBa TKaHeH yenoBeka. Kinaccudukarus. [TyTi mocTyieHnss MUHEpaIbHBIX BEIIECTB B
OpraHM3M, MEXaHM3Mbl BcacbiBaHUS. OYHKIWKM MUHEpaIbHBIX BELIECTB. JJEKTPOJUTHBIM COCTaB
OMOJIOTUYECKUX JKUJIKOCTEH. MeXaHu3Mbl PEeryssiud 00beMa, IEKTPOIUTHOTO cocTaBa U pH kuakocTeit
opranu3ma. Ponp mouek, >KemylTouHO-KHIIEYHOTO TPaKTa, KOXKH, JIETKUX B PErylslud BOIHO-COJIEBOTO
oOMeHa. YciioBUs U MEXaHU3Mbl BOSHUKHOBEHHUS allU03a, ajIKano3a, 00e3BOKUBAHUS U OTEKOB.

I[OHI/IHI‘I/I Ha OCHOBC 3PUTPOIIO3TUHA U arCHTOB, BIMAIOIINX HA SPpUTPOIIO33, - OHMOXUMHYECKHNE MEXAHU3MBI
BJIMSAHUSA HA OpTaHHU3M YCJIOBCKA.

IIpakTH4eckoe 3aHATHE.
He npenycmotrpeno
JlaboparopHbie padoThbI.
JlaGopaTopHoe 3ansitue. JIaboparopHasi padbora « MuHepabLHbIA U BOIHO-COJIeBO 00MeH)
KauecTBeHHOE ompeneneHne XJI0puI0B B MOYE.
OTKpBITHE NOHOB KAJIBLIMS B MOYE.
OtkpeiTre GocdaroB B MoUe.

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

KoHTponbHbIE BOTPOCHI:

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

3. Ilepeuncnute npuuuHsl runepdocdaremMun u runodocharemMun.

4. KakoBbl (DyHKIIMH KaJbIUs B OpraHU3Me?

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

OTKpbITHE XJTOPUAOB B MOYE.

OtkpeiTre GocdaroB B MoUe.

OTKpbITHE KaNbLMs U MarHUs B MOYE.

OTKpBITHE aMMOHUIHBIX COJIEN B MOYE.

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

[TonmykonnuecTBEHHBIM METOJT ONPEAEIEHUS TIFOKO3bl B MOYE C IOMOIIBIO TECT-IIOJIOCOK.
OOHapy)eHre KPOBSHBIX TUTMEHTOB B MOU€ KUIISTYEHUEM CO IeI09bio (mpoba ['emiepa).
KoHTponbHbIE BOTPOCHI:

1. Ilepeuncinre OpraHuYECKUE KOMIIOHEHTHI HOPMAJIbHOM MOYH.
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2. Ilpu xakux 3a00JI€BaHUAX B MOYE IIPUCYTCTBYET OENOK?
3. Kakue cocTosiHUSI NPUBOIST K PA3BUTUIO TITIOKO3YpUU?
JlabopatopHoe 3ansitue. CemmHap «Peryasinuusi o0MeHa BemecTB B opranusMe. Poab modek B
peryJisiiMu BOJAHO-COJ1eBOr0 00MeHa)» U peleHue 3a1ad.
1. YpoBHHM perynauuu romeocrasza. BzauMocBs3b nporeccoB 0OMeHa BEIIECTB B OpraHu3Me.
2. Perynsuus oOMeHa yIiieBOAOB, )KUPOB M aMUHOKHCIIOT NP YYaCTHH MHCYJIMHA U TNIIOKAaroHa.
3. Perymsuus oOMeHa yIiaeBOAOB, )KUPOB M aMUHOKUCIIOT MIPH YYACTHH aIpEeHATTMHA U KOPTU30J1a.

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

5. OCHOBHBIE TIPOSIBIICHUS CaxapHOTo radeTa. buoxuMuueckrne n3MEHEHHUs B OpTraHUu3Me.
6. OcnoxxHeHus caxapHoro auadera: OMOXUMUYECKHUE OCHOBEHI.

7. U3meHnenne oOMeHa BEIIeCTB IIPH TOJI0JaHUH.

8. T'opMoHBI, peryaupyomne 0OMeH Kaubius 1 pocdopa.

9. Hapymienusi ropMOHaIbHOM perysiiiuu oOMeHa Kalblus U Gocdopa.

10. Ponp mouek B moaaepKaHuy MOCTOSHCTBA pH 1 perynsiiuu BOAHO-COIEBOro 0OMeHa OpraHu3Ma.
Baszonpeccun.

11. Cucrtema peHMH - aHTUOTEH3HH - aJIbJJOCTEPOH.

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

14. KuHUH - KaJUIMKPEUHOBAs CUCTEMA.

3amauMl  Ha  OCHOBBI TOPMOHAJIBHOW  perymsimuu  oOMeHa  O€nKOB, JKUpPOB 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 NOJAECpKAaHUU ITOCTOSSHCTBA pH B ycnoBusx anuaosa.
3aza4n o MEXaHU3MaM PETYJALUN apTEPUAILHOTO JABJICHUS TOYKAMHU.

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

JlabopatopHoe 3ansitne. Ko/ulOKBHYM, pelieHHe 3a1a4 M TeCTHPOBaHHe (KOHTPOJIbHBIN cpe3) 1O
Teme «Peryiasinusi MeTad0au3Ma»

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

. TopmonsI runodusa, GyHKIMHU B OpraHu3Me.

. TOpMOHBI HaAMIOYEUHUKOB, (DYHKIIMH B OPraHU3Me.

. TOpMOHBI IUTOBUIHOW U MAPALTUTOBUIHON Keme3, PyHKIMH B OpraHu3Me.

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

. YpOBHH peryisuuu romeocrasza. Bzaumocss3p nporeccoB 0OMeHa BELIECTB B OpraHu3Me.
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. Perynsnus oOMeHa yrineBo 0B, )KUPOB U aMHHOKHCIIOT IIPH YY9aCTUU MHCYJIMHA U TIIOKAroHa.
9. Perynsuus oOMeHa yIieBOJ0B, )KUPOB U AMUHOKHCIIOT IIPU YYaCTUH aJipeHalIMHA U KOPTU30JIa.

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

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

12. OcnoxHeHus caxapHOro quadbeTa: OMOXMMHUYECKUE OCHOBHI.

13. 3menenne oOMeHa BEIIECTB MIPU TOJIOAAHUH.

14. O6mmas xapakrepuctuka hochopHO-KanbIIeBOro oOMeHa. [opMOHBI, perynupyronme 0OMeH KaabIlus 1
dbocdopa.

15. Hapymienust ropMOHQJIBHON PETYISAIMH 0OMeHa Kaiublus u pocdopa.

16. MuHepanbHbIi 1 BOZHO-coNeBoi 00MeH. DyHKIMU BOIBI B opraHu3Me. OCHOBHBIE MapaMeTpPhl KUK
Cpelbl OpraHusmMa



17. DxckpeTopHas QyHKLIHUS TOYEK.
18. Xumuyeckuii cocraB U (U3UKO-XMMHUYECKHE CBOWCTBA MOYM B HOPME M TIPH IaTOJOTHH.
JInarHocTuueCcKoe 3HaYEHUE.
19. Tomeocrarnveckas QpyHKIus odek. Posib modex B moaaep:kanuu moctossacTea pH.
20. Metabonuueckast GyHKLUS TTOYEK.
21. Ponp mouek B mOmAep)KaHWM TOCTOSHCTBA pH ® perynsiuu BOZHO-COJIEBOTO OOMEHa OpraHu3Ma.
Bazonpeccun. Cucrema peHHH - QaHTHOTEH3WH - albJIOCTEPOH. bBHOXMMHUYECKHE MEXaHU3MBbI
BO3HMKHOBEHUS [TOYEYHOU TMIIEPTEH3UN.
22. ArpuanbHblil HaTpUilypeTHuecKuil entua. KMHUH - KalIuKpenHoBas cucTema.
23. TopMoHBl ® MOAyIATOPHI MeTaboiaM3Ma 3ampemeHHoro cnucka WADA — (aHTHICTpOTEHHI,
aHaOoJIMYeCKHUe CTEPOUIbI, THTUOUTOPBI apOMaTasbl, CEIEKTUBHbIE MOAYISATOPHI PELIEITOPOB SCTPOreHA) —
OMOXMMUYECKHUE aCTIEKThI BIUSHUS Ha OPraHU3M YeJIOBeKa.
24. T MIOKOKOPTHKOU-COMAEPIKAIINE OMHUHT-TIPEraparbl: OMOXUMUYECKHE MEXaHW3MBl BIHUSHHUS Ha
OpraHM3M YEJIOBEKa.
25. JIonuHIY Ha OCHOBE MENTUAHBIX TOPMOHOB ¥ MOAYJIATOPOB TOPMOHOB (XOPUOHUYECKHUI TOHaJOTPOIIHH,
TIOTEUHU3UPYIONINI TOPMOH, TOPMOH pOCTa): OHMOXMMHYECKHE MEXaHW3MBbl BIMSHUS HAa OPTaHU3M
YeJI0BEKA.
26. JlonuHru Ha OCHOBE JPUTPOINOATHHA U AareHTOB, BIHUSAIOIIMX HA 3PUTPOINO33, - OMOXUMHUYECKHE
MEXaHU3MBbI BIMSHUS HA OPraHU3M YEJIOBEKa.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. CocraBbTe M U3yUUTE KOHCIIEKTHI JIEKIIUH 10 TEME.
2. CocraBbre Tabmuiy «BimsHue wWHCynmMHa Ha KITO4YeBble (QEepMEHTH MeTabonu3ma». Marepuan
CTPYIIIUPYHTE MO TUIAM BIUSHUS (aKTUBALMSL, HHAYKIHS, perpeccus).
3. UByunTe u 3aKOHCTIEKTUPYHUTE TeMy « bHOXUMHSI TIO3THUX OCIIOKHEHUHN CaxapHOTo Auaderay.
4. IToaroroBbTECH K 1AOOPATOPHBIM padoTaM «MuHEepaIbHbIM U BOJHO-COJIEBOM 00MeH», «KauecTBeHHbIH 1
KOJIMYECTBEHHBIM aHAJIM3 MOYM»: O3HAKOMBTECh C TEOPETHUECKUM MaTepHajoM MO TeMe J1abopaTopHOM
paboThl, opopMuTe 1a00PATOPHBIN )KypHAJ, OTBETHTE HA KOHTPOJIbHBIE BOIIPOCHI.
5. BeimosiHUTE yIpaKHEHUS:

o Kopru3zoin - ropMOH KOpBI HAJTIOYEYHUKOB - JIETKO MPOXOAWT MIa3MaTHYECKYIO U SIICPHYIO MEMOpaHbI
U, 00pasysi KOMILIEKC ¢ OEIKOM, BIUSET Ha TCHETHUECKHA anmapaT renaroluToB. YKaKHUTe, KaK BIUSIET
TOPMOH Ha NPOLECC TPAHCKPUIILIUHU, ECIIH U3BECTHO, YTO MO/ BIUSHUEM KOPTU30J1a TOBBIIIAETCS
CKOPOCTb CHHTE3a IIIIOKO3bI U3 HEYTJICBOAHBIX CYyOCTPATOB - aMUHOKHCIIOT, MUpyBarTa u Jp.

o Hekotopeie nekapcTBeHHBIE Tpenaparsl - KOQenH U Teo(QUIUTHH - YTHETAIOT JeicTBIE epMeHTa
docdomonscTepasbl, KaTaIM3UPYIOIMIETo peakiuio pacieruienus TAM®. Kak u3MeHUTCsl KONUYeCTBO
YKUPHBIX KHCIIOT B KPOBH MPHU BBEACHUH ITUX ipemaparoB? M3o00pasure cxemy NeiCTBUS aipeHAINHA
Ha KUPOBYIO KJIETKY U Ha HEM MOKaXUTE MECTO JEUCTBUSI 3TUX IIPENapaToB.

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

Jlexums «bruoxumus me4eHu U KpoBU»

OcobeHHOCTH OMOXMMHYECKOTO COCTaBa NeyeHH. Peakinu o0e3BpeKuBaHMs BEIIeCcTB B rneueHu. [lonarus
«TOKCHUYHOCTBY». MeTabomu3M SHIOTCHHBIX M YY)KEPOIHBIX TOKCHUYECKHMX BEIIECTB: pPEaKLIUu
MHKPOCOMaJIbHOTO OKHUCIICHUS U PEAKLIUU KOHBIOTALUU C IIyTaTUOHOM, INIIOKYPOHOBOM KHMCIIOTOM, CEPHOMU
KucnoTol. Peakmuu 00e3BpekMBaHMS MPOIYKTOB THHEHHUS, IOCTYMAOIUX M3 KHIIEYHUKA. benok
MHOKECTBEHHON JIEKapCTBEHHOM ycToiunBocTH. OOE3Bpe)KMBaHME HOHOB TSDKENBIX METauIoB. benku
TEIIOBOTO LIOKA.
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Ponp meyenun B oOMene rema. Peakimmu cuHTe3a rema, cyOcTpaTsl, ¢epMeHTHl. Peakuuu pacnaga rema,
«IpsIMON» U «HempsiMoi» OmnnpyouH. O6e3BpexxuBanue Ounupyouna. «IIpsmoity u  «HempsMon»
Oounnpyoun. Hapymenus oOmena OwnmpyOmna. JKenTyxw: TeMONUTHYECKas, OOTypalMoHHas,
NeyeHOUHO-KIeTouHas. JKentyxa HOBOpoxIeHHbIX. HacneactBenHsle kenTyxu. JluarHoctuueckoe
3HauUEHHE OINpeNeeHus] OMIMpyOrHa M JPYTruX JKEIYHBIX MUTMEHTOB B KPOBU M Moye. buoxummueckue
MEXaHU3MBbl PA3BUTHUSl TEYCHOYHO-KJIETOYHONH HEJOCTATOUYHOCTH M TEYEHOYHOM KOMBI. broxmmuueckue
METO/Ibl TUArHOCTUKU HapyIIeHUH (PyHKIUH ITEUCHH.

OCOOeHHOCTH pa3BUTHA, CTPOSHHs M MeTabonu3Ma spuTporutroB. OOpa3oBaHHEe M 00€3BpEKHBAHUE
aKTHBHBIX ()OPM KHUCIOpPOA B IPUTPOLUTAX. TpaHCHOPT KUCIOpoJa U JUOKCHAa yriaepoaa. OcoOeHHOCTH
HACBIIICHUSI TeMOINIOOMHA KHCIOpPOIOM M yrapHeiM ra3oM. lemormobun mioma (HbF) wu  ero
¢dusnonornueckoe 3HadeHue. llomumopdHbie (HOPMBI TEeMOITIOOMHOB 4YelOBeKa. | eMOmIOOMHOMATHH.
AHeMHYeCcKHe TUIIOKCUH.

buocunres rema u ero perymsaius. Hapymenus cuntesa rema: noppupuu. Pacag rema. OGe3BpexuBaHue
ounupyouna. XKXenrtyxu.

OOMmeH kene3a: BcachblBaHHWE, TPAHCIOPT KpOBbIO, JAemoHMpoBaHWe. Hapymenuss oOmeHa xenesa:
KeJe307ePUIUTHAS aHEMUSI, TeMOXPOMATO3.

OcHoBHBIE CBOICTBa O€NKOBBIX (pakUMii KPOBH U 3HAUYEHUE HX OINpPENENCHUs IS JAUArHOCTHUKU
3a0oseBaHuil. DH3UMOIUArHOCTUKA.

CaepThIBarolasl cucTeMa KpoBH. JTambl 00pa3oBaHHs (pUOPUHOBOrO CrycTka. BHyTpeHHUIl M BHEIIHUN
NyTU CBEpPTHIBaHUA. KOMIOHEHTHI, IPUHIUIBI 00pa30BaHUS M IOCIIEA0BATEIbHOCTh (DYHKIIMOHHUPOBAHUS
(epMEHTHBIX KOMIUIEKCOB MPOKOATyASHTHOTO MmyTu. Ponb Butamuua K B cBepThiBaHNM KpoBH. OCHOBHBIE
MeXaHU3MbI GUOPUHOMN3a. AKTUBATOPHI IUTA3MUHOTEHA KaK TPOMOOIUTHYECKUE CPENICTBA.

OCHOBHBIE ~ AHTHKOArylIsHTBl ~ KpoBH:  aHtuTtpomOun  III,  makpormoOynuH,  aHTUKOHBEPTHUH.
AHTHKOAryIstHTHBINA yTh. ['eMopummu. Knuaudeckoe 3HaueHHe OMOXMMUYECKOTO aHaIn3a KPOBU.

Jlekuusa «bnoxumust HEpBHOM, MBILLIEYHOM, COEUHUTEIIBHON U KOCTHON TKaHW

XWMHYECKUN COCTaB HEPBHOW TKaHW. MUEITMHOBBIE MEMOpPAHBI: OCOOCHHOCTH COCTaBa M CTPYKTYDBHI.
DHepreTHdeckuidi OOMEH B HEpPBHOW TKaHHW; 3HAUYCHHE a’poOHOT0 pacmaja TIIOKO3bl. buoxumus
BO3HMKHOBEHHUSI M TIPOBEACHHUS HEPBHOTO HUMITylIbca. MONEKyIsIpHble MEXaHH3Mbl CHHANTUYECKON
nepenadyud. Meauaropel: alUETHIXONHMH, KaT€XOJaMUHBI, CEpPOTOHMH, [ |-aMUHOMACHsiHAas —KHCIIOTa,
[IyTaMUHOBAs KUCJIOTA, [TIUIMH, TUCTAMUH.

Hapymiennss oOMeHa OMOT€HHBIX aMHHOB IIpH [CUXHYECKHX 3abosneBaHusX. llpesiiecTBeHHUKH
KaTeXoJaMHUHOB UM HHTHOUTOPHl MOHOAMUHOOKCHZIA3bl B JIEUEHHUU JICTIPECCHUBHBIX COCTOSHUU.
OU3NOTOTUYECKN aKTUBHBIE MENTHABI MO3Ta.

Baxneiimme 6enkyu MuOGUOPUILT: MUO3WH, aKTHH, aKTOMHUO3UH, TPOITOMHUO3WH, TPOIIOHUH. MoJeKynspHas
cTpykTypa mMuohubpwul. bruoxuMudeckne MeXaHW3MbI MBIIIIEYHOTO COKpAIEHUS W pacciiabineHusi. Ponb
IpaJIieHTa OJHOBAJCHTHBIX MOHOB M HWOHOB KaJIbLHMS B PETyJslHMH MBIIIEYHOTO COKpAIICHHUS.
Capxomazmaruiecke OeNKU: MUOITIOOMH, €ro CTpPOeHHE M (QYHKUIMHU. DKCTPAKTUBHBIC BEIECTBA MBIIIII.
OcoOeHHOCTH PHEPreTHYECKOro 0OMEeHa B MbIIIIaX; KpearTuHdocdar.

buoxuMuyeckre n3MeHeHUs TIPU MBIIIEYHBIX TUCTPOPUIX U JeHepBaluu MbIll. Kpeatunypusi.

Konnaren: 0coOOEHHOCTH aMUHOKHCIIOTHOTO COCTaBa, TIEPBUYHONW M MPOCTPAHCTBEHHON CTPYKTyphl. Poib
aCKOpOMHOBOM KHCJIOTHl B THAPOKCUIMPOBAHUHU TMpOJMHA U Ju3uHa. [IposiBieHHs HETOCTAaTOUHOCTH
ButamuHa C. OcobeHHocTH OumocuHTE3a © co3peBaHMs KoywiareHa. [lomumopdusm  kostareHa:
bubpmwooOpasyromnue, acCOIMUPOBaHHBIC ¢ GUOPWIIIIAMHU, «3aIKOPEHHBIC», MUKPO(DHOPHUIUISPHBIE THITHI
kosmareHa. OcCoOOCHHOCTH CTpOeHHUS U (DYHKIIMHA dIacTHHA.

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

Anre3uBHBIC OCITKM MEKKJICTOUHOTO MaTpukca: (GuOPOHEKTHH M JJaMUHUH, UX CTpOoeHHE U QYHKIUU. Poib
TUX OENKOB B MEXKJIETOUHBIX B3aUMOJECHCTBUSX M Pa3BUTUU omyxosied. CTpyKTypHas OpraHu3aliius
MEXKJIETOUHOTO MaTpHKca. VI3MeHeHHs] COeQMHHUTENbHOM TKaHM IpPH CTapeHuH, KojulareHosax. Pounb
KOJUIareHa3bl TpU 3aXHBIEHUU paH. OKCUIPONMHYpUS TpU KOJJIareHo3ax. boje3HM COequHHUTETbHOM
TKaHU.



31
KneTkn KOCTHOI TKaHH — OCTEO0JACTBI, OCTEOLIUThI, OCTEOKIACThI. XUMHUUECKHH COCTaB KOCTHOM TKaHH.
Heoprannueckue komnoneHTsl. Opranndeckuii marpukc. @opmupoBanue koctu. Ilponece occudukanuu.
Pe3op6uus kocTHOM TkaHu. DakTOPHI, BIUAIONIME HA METa0O0IM3M KOCTHOM TKaHU: TOPMOHBI, (hepPMEHTHI,
BUTaMHUHBI. OCHOBHBIE TPYIIITBI OONE3HEN KOCTEH.

IIpakTH4Yeckoe 3aHATHE.
He npenycmotrpeno
JlaboparopHbie padoThbI.

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

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

KoHTponbHBIE BOTPOCHI:

1. KakoBa xummuueckast npupona ouinupyounna’?

2. Kakue nporiecchl MpoucXoasiT ¢ OMIMpyOUHOM B TICUCHH?

3. Ha yem ocHOBaHO jiefieHHe OUIMPYOHHA Ha «IPAMOM» U «HETIPSIMOI»?

4. KakoBo HOpMaJIbHOE coziepKaHue OMIIMPyOrHA B CBIBOPOTKE KPOBU?

5. Ilpu xakux 0OCTOATEIBCTBAX B MOYE MOXKET OOHAPYKUTHCS OMITUpyOuH?

6. [Ipn KakuX BUAAX KEITYyX MPOUCXOAUT obeciBeunBanue kana? [louemy?

7. Kak oTIM4UTh MEXaHUYECKYIO JKENTYXY OT T€eMOJIMTUYECKON 10 aHAJIU3Y KpOBU?
JlaGopaTopHoe 3ansiTtue. Jlaboparopuasi padora «bunoxumMmusi KpoBu»
Bydepnble cBoiicTBa CHIBOPOTKU KPOBHU.

KonnuectBeHnHoe omnpenenenre oo0mero 6eska ChIBOPOTKH KPOBH 10 OMYpPETOBOM peaKITny.
Omnpenenenne Kajiablysl B CBIBOPOTKE KpOBU 110 MeToAy Ac Baapaa.

KoHTponbHbIE BOTPOCHI:

. KakoBBI OCHOBHBIE KOMIIOHEHTHI KPOBU U (PYHKIIMH KPOBH B JKU3HEEATEIBHOCTH OpraHn3ma’?
. Kakue 6enku BXOmAT B COCTaB T1a3Mbl KPOBH?

. B uem otnmune chIBOPOTKH OT IJ1a3Mbl?

. YKa)XuTe NPUYMHBI TUIIO- U TUIIEPIIPOTCHHEMHUIA.

. KakoB MuHepanbHblii cocTaB KpoBU?

. B kakux ciydasix pa3BUBalOTCS TMIIOKAJIbIUEMUS U TUIIEPKATbIUEMUs?

. B kakux ciydasix pa3BUBalOTCS THIIOKATUEMHUS U TUTICPKATUEMUS?

. YKaKuTe IPUINHBI TUTIEP- U TUTO(OoChaTEMUH.
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9. KaxoBbl (GyHKIMU MUKPO3JIEMEHTOB B CHIBOPOTKE KPOBU?

10. OxapakTepu3yiTe CBEPTHIBAIOILIYIO CUCTEMY KPOBH.

JlabopatopHoe 3ansitue. CeMnHap «bnoxumusi OpraHoB U TKaHeil» M pelIeHHe 3a1a4.
1. Xumudeckuii coctap nedyeHu. OCHOBHBIC (DYHKITHH.

2. Ponb neuenu B oOMeHe OENKoB.

3. Posip meueHu B 0OOMEHE JIMITNIOB.

4. Ponib meueHu B yIIIEBOJHOM OOMEHe.

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

6. O6e3BpexxuBaromas GyHKIUs nmedeHu. MoHooOKcureHasHas (hepmeHTHas cucrema. Konbrorarus ¢
[JIFOKYPOHOBOM M CEPHOM KUCIIOTaMH.

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

8. CucreMa aHTUTPOMOMH — reTapHH.

9. ®OubpUHOIM3.

10. AHTHUKOAryISHTHBIN MY Tb.

11. Temodunuu: Hacnea0BaHNE, BOSHUKHOBEHHE, CIIOCOOBI JICUCHHUS.

12. IlprunHbI NOBBINIEHHON aKTUBHOCTH ITPOTUBOCBEPTHIBAIOLIEH CHCTEMBI KPOBH.
13. I'emorno6uHOBas OydepHasi cucremMa KpoBH.



14. OcoGeHHOCTH MeTaboIM3Ma B SPUTPOLIUTE.

15. ®epMeHTHI KPOBU KaK OMOXMMUYECKUE WHAMKATOPHI IIOBPEKACHUSI BHYTPECHHUX OPTaHOB (IIpH
nH(papkTe MHOKap/a, 3a00JI€BaHUSIX MBIIIII], OMyXOJIAX KOCTEH, ITAHKPEATHUTE).

16. CTpykTypa, XHMHUYECKUA COCTAaB M (PYHKIIUU COCTUHUTEILHON TKaHHU.

17. Konnaren: cocraB, CTpO€HUE, 0COOCHHOCTH CHHTE3a.

18. DnacTuH: cocTaB, 0COOCHHOCTH CTPYKTYPhI, CBOKWCTBA.

19. HekomnareHoBbI€ CTPYKTYPHbIE INIMKONPOTEUHBI — (PUOPOHEKTHH, JTAMUHUH.

20. IIporeornukaHbl - 0CHOBA MEXKJIETOYHOTO MaTPUKCAa COCTMHUTEILHON TKaHHU.

21. I'Mmuko3aMUHOTIIMKAHbI: CTPYKTYpa, QYHKINH.

22. I3MeHeHre COeTMHUTENBHON TKaHU MIPU CTAPEHUH U HEKOTOPBIX MATOJIOTHYECKUX MPOoIeccax.
23. XumMmn4ueckuil cocTaB KOCTHON TKaHU: HEOPTaHUYECKNE KOMIIOHEHTHI.

24. OpraHn4ecKkuii MaTpUKC KOCTHOM TKaHH.

25. buoxumudeckuii MexaHu3M (HOPMHUPOBAHUS KOCTH.

26. DakTopbl, OKa3bIBAIOIINE BIUSHAE HA METa00IMUECKUE PEAKIIUHA B KOCTHON TKaHHU.

27. OCHOBHBIE TPYIIIBI 00JIE3HEH KOCTEH.

YcraHoBeHHE BUIOB JKEITYX MO UX OCHOBHBIM OMOXMMHUYECKUM MapKepam.

3amaun Ha OMOXMMHYECKUE MapKephl PsiJia MaTOIOT U TICYCHH.

3a/auy Ha YBETMYECHUE aKTUBHOCTH MHIMKATOPHBIX ()EPMEHTOB KPOBH.

3amaun Ha OMOXMMHYECKHE MapKepbl OCHOBHBIX INMOPAXEHUI HEPBHOW, MBIIIEYHOH, COCAMHUTENBHOU U
KOCTHOW TKaHH.

3amaun Ha BOCIIPOU3BECHUE YPABHEHUI OCHOBHBIX PEAKIINI, OOBSCHSIIONUX MEXaHU3MbI META00THMUECKIX
MPOLECCOB B MI€YEHU, KPOBH, MBIIIIEYHOU, HEPBHOM, COEIMHUTEIbHON U KOCTHOU TKaHH.

JlabopatopHoe 3ansitne. Ko/uIOKBHYM, pelieHHe 3a1a4 M TeCTHPOBaHHe (KOHTPOJIbHBIN cpe3) 1O
TeMe « bnoxumus OpraHoB H TKaHew»

1. XuMuYeckuil cOCTaB KpOBU: XapaKTEPUCTHKA OCHOBHBIX OENKOBBIX (pakuuii. JlmarHoctudeckoe
3HaueHue 0eKoB KpoBU. Poib anb0ymMuHa U IIOOYIMHOB B TPAHCIIOPTE BELIECTB.

2. HeGenkoBbie BemieCcTBA KPOBU: a30TCOAEpKAIIME U 0€3a30TUCTBIC: OOIINIT U OCTATOUHBIN a30T, a30TEMUS,
€€ BU/bI U MPUYMHBI BOSHUKHOBEHHUSI. DIIEKTPOJIUTHI T1a3Mbl KPOBH.

3. IpixarenbHas GyHKLIUS KPOBU.

4. BydepHbie CHCTEMBI KPOBH U KMCJIOTHO-OCHOBHOE PaBHOBECHE.
5. CoBpeMeEHHBIE NPEACTABIEHUS O CBEPTHIBAHUU KPOBH.

6. [IpoTuBOCBEpTHIBaONIAsl CUCTEMA KPOBH.

7. Hapymenus cBepThiBaHUs KpoBH. [ eModumun. TpoMOO3bI.

8. @epMeHTHI KPOBU KaK OMOXMMHUYECKHE UHIUKATOPbI OBPEXKACHNUS BHYTPEHHUX OPTraHoB (Mpu uH(papKTe
MHUOKap/a, 3a00JIeBaHUSAX MBIIIILI, OITYXOJIIX KOCTEH, ITAHKPEaTUTe).

9. Xumuueckuii coctaB nedeHu. OCHOBHBIC (DYHKITHH.

10. Ponp neuenu B 0OMeHe OETTKOB.

11. Pose meyenu B oOMeHe JTUINIO0B.

12. Ponb me4eHu B yIIIeBOIHOM OOMEHE.

13. XuMudueckui coCTaB JKEJIUH, JKETUHBIX KaMHEH.

14. MeTa0Oonu3M >KeITYHBIX TUTMEHTOB. bunnupyOuH.

15. O6TyparnmoHHas XeJlTyxa, IPUIMHBl BOSHUKHOBEHUS, JUATHOCTHKA.
16. ['emonuTHYecKas KenTyxa, MPUYUHbI BOSHUKHOBEHHUS, TUATHOCTHUKA.
17. ITapenxumaTo3Has KeJaTyXa, MPUYUHbBI BOSHUKHOBEHHMS, TUArHOCTHKA.

18. OGesBpexwuBaromiasi (GyHKIUS Me4eHH. MOHOOKCUTeHazHas ¢epMeHTHas cucreMa. KoHbroramusi c
[JIFOKYPOHOBOM M CEPHOM KUCIIOTaMH.

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

20. XuMHYECKHE€ OCHOBbI BO3HMKHOBEHUS W TPOBEICHHUS HEPBHBIX HMITYJIbCOB. XOJIMHEPTUUYECKUE U
aZipeHepruvecKkue cuHarcel. HelipomeanaTopsl; UX CTPYKTypa, posib, 00pa3oBaHKE U MPEBPAILCHHUS.
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21. CrpykrypHO-(ODYyHKIIMOHATbHAS OpraHU3allkds CapKOMepa MBIIICYHOW KIETKH. XHUMUYECKUU COCTaB
MBILLIEYHON TKaHHU.

22. MexaHM3M 1 SHEPreTHKa MBIIIEYHOTO COKPAILLEHUS.
23. buoXxuMUYECKE U3MEHEHUS B MBIIIIAX IMPU MMATOJIOTHH.
24. buoxumusi COeTUHUTENbHOM TKaHu. CTpyKTypa, PyHKINU, OMOCHHTE3 KOJUIareHa U DIIaCTHHA.
25. IIporeornukanbl — OCHOBA MEXKJIETOYHOTO MaTpUKCa COCAMHUTEIbHON TKaHU. [ TMKO3aMUHOTIIMKAHbI:
CTPYKTypa, PyHKITHH.
26. MI3MeHeHre COeTMHUTENBHON TKAaHU MIPU CTAPEHUH U HEKOTOPBIX MATOJIOTHYECKUX MPoIeccax.
27. Xumudeckuil coctaB KOCTHOU TKkaHU. DopMupoBaHue KOCTH. MeTaboau3M KOCTHOM TKaHH.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. CocraBbTe M U3yUUTE KOHCIIEKTHI JIEKIIUH 110 TEME.

2. M3yunte u 3akoHCIIEKTHpYITE TeMy «JlpixaTenpHas QyHKIMS KpoBu». M300pa3uTe KpUBYIO CBS3bIBAHUS
KHCJIOPOJIa TEMOTTIOOMHOM.

3. M306pazute cxeMy MpOKOaryasHTHOTO IyTH CBEPTHIBAHUS KPOBU.

4. TlomroroBsrech K jaboparopHbIM pabotram «OmpeneneHue OunupyOMHa B CHIBOPOTKE KPOBHU IIO
JMa30peakuy B MPUCYTCTBHM akieneparopa (meton Menapammuka, Kinerropua u I'poda)» n «buoxumus
KPOBM»: O3HAKOMBTECh C TEOPETHYECKHMM MaTepHajioM IO TeMe JlabopaTtopHoil paboTbl, odopmute
1a00paTOPHBIN )KypHaJI, OTBETHTE Ha KOHTPOJIHBIE BOIIPOCHI.

5. BeInonHuTe yrpaxxHeHus:

o OmuuM U3 GpakTOopoB, 00YCIOBIMBAIOIINX METACTA3UPOBAHKE KIIETOK 3JI0KaU€CTBEHHOM OITyXOJIH,
ABJISIETCS CHIDKEHUE KomnyecTBa GUOPOHEKTHHA Ha TOBEPXHOCTHU KJIETOK. OOBICHUTE, TIOUEMY MEKIY
KJIETKaMU 3JI0KaY€CTBEHHON TKaHHU Pe3Ko ociiabieHa aare3usl.

o OObscuure IMPUYIHNHBL MMOBBIIIICHHOM KPOBOTOYMBOCTHU NIPpU HCAOCTATKC BUTAMUHA C.

o Kakoit MmenuaTop 06pasyeTcsi B MOCTraHTIIMOHAPHBIX HEUPOHAX MapacuMITaTHYECKON HEPBHOU
cuctembl? Hanuiure ypaBHEHUE €ro CHHTE3A.

o Kakoe 3a0oneBanue pazpuBaercs rnpu HapyieHuu cuateza JJODAmuna? Hanmumure cxeMy cuHTe3a
JODAMuHAa.

Tema 8. BuoxumMus CJIIOHBI U TKaHel M010CTH pra. BUOXMMHYecKHe MeXaHU3MbI Pa3BUTHS
naroJoruii Tkanei porosoii nojsoctu (OIIK-3, OIIK-9)
Jlexknus.

Jlexuys «buoxuMus CIIOHBI M TKaHEH IIOJOCTU PTa B HOPME M IIPU IATOJOTMYECKUX COCTOSHUAX U
3a00JIeBaHUAX TKAaHEH POTOBOM MOJIOCTH

CwmemieHHast ¥ potoyHasi citoHa. OyHKUMM CatoHbl. DU3MKO-XMMUYECKHE CBOWMCTBA CIIOHBI. MexaHu3m
00pa30BaHUs U PETYISAIMS CEKPEeUU CITFOHBL. OpraHn4ecKue KOMIIOHEHTHI U ()ePMEHTHI CITIOHBI.

Crrona kak 00bEKT OMOXMMHUYECKOTO KOHTPOJIS PUCYTCTBUSA JOMUHIA B OPraHU3ME YEJI0BEKa.

JlecHeBas )KUIKOCTh — XUMHYECKHUM COCTaB U CBOMCTBA. boXxuMmudecKkass TMarHoCTHUKA JSCHEBOM JKUIKOCTH
KaK MapKep OIEHKH TSHKECTH U MPOTHO3a 3a001€BaHU TapOJOHTA U OPTaHOB TOJIOCTH PTa.

OYHKIHUU U apXUTEKTOHUKA MTYJIbIIBL.

Heoprannueckne KOMIOHEHTHI SMain. Opranuyeckuit MaTpukce smanu. OcobeHHOCTH MeTaboIr3Ma IMAH.
JIeHTUH U 1IeMeHT 3y0a: (QpyHKIIMHU, 0COOEHHOCTH METaboIn3Ma.

Kapuec 3y00B — OnoxuMudeckue acuekTsl. [I[pHHINIBI TPOQUIAKTHKY U JIEUSHUS Kapueca.
[TapoIOHTUT ¥ OCHOBBI €r0 OMOXMMHUYIECKON KOPPEKITUH.
CuanoaseHuT, CHaJIO3bl, CHAJIONUTHA3 — OMOXUMHUYECKUE TIOIXO/Ibl B IMATHOCTHKE U TEPaIvu.
IIpakTnyeckoe 3ansATHE.
He npenycmorpeno
JlaGopaTopHbie padoThbI.

JlaGopatopHoe 3ansitue. JlaboparopHasi padora «Heopranmyeckne KOMIOHEHTHI CJIIOHBI U 3yOHOM
TKaHW»
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KauecTBeHHOE oOmpeneneHUEe HEOPraHMYECKMX COCAMHCHUH CIIOHBI:  ompeaeieHue pH  CIilioHbI;
ornpeneneHue GocharoB B CIOHE.

OTKpbITHE MOHOB KaJIbIHS B BBITSKKE U3 TKAaHH 3y0a.

OTKpbITHE MOHOB MarHus B BBITSDKKE U3 TKaHU 3y0a.

OtkpbiTre GOCPOPHOI KHUCTOTHI B BBITSHKKE U3 TKaHU 3y0a.

KoHTponbHBIE BOTPOCHI:

. Kakue anemeHTsI BXOIAT B cocTaB 3yOHOU TKaHU?

. Kakumu coennHeHMsAMH npeicTaBlIeHbl MUHEpAJIbHbIE BElllecTBA 3yOHOH TKaHU?

. Kakue oprannueckue BemecTBa BXOIAT B 3yOHOM TKaHU?

. B ueM paznuuns OMOXMMHMUYECKOTO COCTaBa JEHTHHA, IEMEHTA, SMaJu 3y00B?

. Kaxk cBs3an pH citonsl ¢ coctosiHreM 3yOHON sMann?

. Kak cka3piBaeTcst HemocTarok U u30bITOK (TOpa B MUTHEBOM BOJIE HA COCTOSTHUM 3yOHOM aMan?
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. Kakue ropmons! BiusitoT Ha 00MeH KaibIus U pocdopa B 3yOHOU TKaHU?
JlaGoparTopHoe 3ansaTHe. CemuHap «bnoxumMusi TkaHeid mosocTu pra. buoxumMuyeckue MexaHu3Mbl
pa3BUTHS MATOJOTHI POTOBOM MOJIOCTH U PellleHue 3a1a4

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

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

3. ®U3UKO-XMMHUECKHI XapaKkTep HOHHOT0 0OMEHa B anmaTuTax dSMaju 3y0a, MPOHUIIAEMOCTh SMAJIH, €€
CO3pEBaHUE.

4. Tlpomecc MUHEpaTU3alUKA MU U CTaANH €€ POopMUPOBAHHUS.

5. XUMHYECKHN COCTAB ICHTUHA U JEHTUHHOM KUAKOCTU. MUHepanin3anuus iameBoro u
UHTEPTYOYISIPHOTO JCHTHHA.

6. Iloxxu3HeHHBIN XapakTep 00pa30BaHMs JeHTHHA; BTOPUYHBIA AeHTUH. OCOOEeHHOCTH MeTaboIu3mMa
JICHTUHA.

7. XuMudeckuii coctaB reMeHTa. CXoACTBO U PAa3INUUs MEXY IEMEHTOM M KOCTHOH TKaHbi0. OOMeH
BEILECTB B LIEMEHTE.

8. JlemuHepamu3aiys SMalid Kak IMyCKOBOM MeXaHH3M pa3BUTHs Kapueca. Hapymenus nonnoro ooMeHa B
SMaJM IpU Kapuece.

9. Xumudeckuii cocraB MEPHOAOHTA, 0COOEHHOCTH MEeTa0oIu3Ma

10. benku ClOHBI, UX TPOUCXOKICHUS, IBMEHEHUS MPU MMATOJIOTHH.

11. 3meHeHne akTUBHOCTH ()epPMEHTOB CIIOHBI U ICCHEBOW KHUAKOCTH MPHU PA3TUIHBIX 3a00JICBaHUSX.

12. Msrkuii 3yOHOM HANET, XUMUYECKHI COCTAB, POJIb.

13. 3yOHoif KaMEeHb, XUMHYECKHI COCTaB, BIUSHUE HA TKAHU MapaIoHTA.

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

15. CuanoaneHur, cuanos, CHIONINTHA3 — OMOXUMHUYECKUE HAPYIIICHUS M MAPKEPHI.

16. TTapogoHTUT — OMOXMMHUYECKHUE HAPYIICHUS U MapKEPHI.

3amaun Ha MeTabonuueckne OCOOEHHOCTH IMyNbIBI, AMald 3y0a, JACHTHHA U JCHTUHHOW >KUIKOCTH,
LIEMEHTA, IEPUOJIOHTA.

3aaun Mo XUMUYECKON MPUPOJE U CTPYKTYPE COCTABISIONINX CITFOHBI U TKaHEH 3y0a.

3anaun Ha U3MEHEHUE aKTUBHOCTH (DEPMEHTOB CIIIOHBI U JECHEBOM KHUJIKOCTH IIPU 3a007I€BaHUSIX POTOBOM
MOJIOCTH.

3amaun Mo OMOXMMHUYECKHM acleKTaM BO3HMKHOBEHHUS Kapueca, MapoJOHTUTA, CHAJIOaIeHNUTa, CHAI030B,
CHAJIONINTHA3A.

3amaud Ha B3aUMOCBSI3b XMMHUYECKOW MPHUPOIBI M CTPYKTYPbl COCTABISIIOIIMX CIIIOHBI U TKaHeW 3yOa B
HOpME U MPU MaTOJOTUSX.

JlaGoparopHoe 3ansiTHe. KosIOKBHYM, pelieHHe 3aJa4 U TeCTHPOBaHHMe (KOHTPOJIbHBIN cpe3) Mo
TeMe « buoxuMus CJIOHBI M TKaHeH 1M0JI0CTH pTa. BUoOXuMUYeckne MeXaHU3Mbl Pa3BUTHS MIATOJIOT M
TKaHe#l POTOBOIl MOJIOCTH»
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1. Xumuueckuif coctaB, MeTa0OIMYECKUE OCOOEHHOCTH M POJb MyJbIbl B 0OMEHE MUHEpPaIM30BAaHHBIX
TKaHel 3y0a.

2. CooTHOIIEHUE BOJbI, OPraHMYECKUX W MHHEPAJIbHBIX BEIIECTB B MUHEPAJIM30BAHHBIX TKaHIX 3y0a.
XapaKkTepuCcTUKa MUHEPAJIBHBIX U OPIraHUYECKUX KOMIIOHEHTOB 3MAJIU.

3. ®u3MKO-XMMHUYECKHI XapaKTep MOHHOTO OOMEHa B amaTHTax SMajii 3y0a, MPOHUIAEMOCTb AMajH, ee
CO3pEBaHMUE.

4. ITporiecc MUHEpaIU3aLMU SMAJIH U CTAJHH €€ (OPMUPOBAHHUSL.

5. XUMHMYECKMH COCTaB JICHTUHA M JCHTUHHOW JKUIKOCTH. MwuHepanu3anus IUIAIeBOTO U
WHTEPTYOYJISAPHOTO ICHTHHA.

6. Iloxxu3HEeHHBIN XapakTep 00pa3oBaHUs ACHTHHA; BTOPUYHBIA ACHTHH. OCOOCHHOCTH MeTaboam3Ma
JICHTHHA.

7. XuMu4eckuii coctaB IieMeHTa. CXOICTBO W Pa3udMs MEXAY LIEMEHTOM W KOCTHOW TkaHbI0. OOMEH
BEILECTB B IIEMEHTE.

8. CmroHa kak Owuosormueckasi XUAKOCTh, e¢ (yHKuuu. CyTOYHBIM 00beM M (PU3UKO-XUMHUYECKHE
napaMeTphI CITFOHBI.

9. JlecHeBast )KMIKOCTb, XUMUYECKHI COCTaB, OMOIOTHYECKast pPOJIb.

10. MuHepanbHble KOMIOHEHTHl CMEIIAHHOW CIIOHBI, MX (PyHKIMH, «CIIOHHOW myHT». ConmepkaHue H
XapaKTEPUCTUKA OCHOBHBIX TPYIII OPIraHUYECKUX BELICCTB CMEIIAHHOMN CIIFOHBI.

11. ®epMeHTHI CIIOHBI U JECHEBOU XKUAKOCTHU: IPOUCXOXKIEHUE, CTPYKTYpA.

12. Bo3pacTHbie 0COOEHHOCTH COCTaBa CIIOHBI. DAKTOPHI, BIUSAIONINE HA XUMUYECKHH COCTaB CIIOHBI.
3HayeHue OnpeiesieHrs KOMIIOHEHTOB CIIIOHBI JJISl AMATHOCTHUKH.

13. JlemuHepanu3aius SMajau Kak MyCKOBOW MEXaHHM3M pa3BUTHs Kapueca. HapymieHus noHHoro ooMeHa B
AMaJli IIpU Kapuece.

14. XvMHUeCKUH COCTaB MEPUOIOHTA, OCOOEHHOCTH METa0O0IM3Ma

15. benku citOHBI, UX MPOUCXOKIEHUS, U3MEHEHUS TIPU MMaTOJIOTUH.

16. I3mMeHeHne aKTUBHOCTH (DEPMEHTOB CITFOHBI M ICCHEBOM JKUIKOCTHU TIPH PA3IMYHBIX 3a00ICBaHUSX.
17. Msrkuii 3yOHOI HaJleT, XAMHUYECKUIH COCTaB, POJb.

18. 3yOHOI KaMeHb, XUMHUYECKUIA COCTaB, BIUSHUE HA TKAaHHU MapOIOHTA.

19. Ocobas ponb (hTopua-HOHA B MOAIEPKAHUU 3T0POBBS SMAJIH.

20. CuanoaaeHuT, Cuaao3, CHAJIONINTHA3 — OMOXUMHUYECKUE HAPYIIICHUS U MaPKEPHI.

21. ITapomoHTUT — OUOXUMHUYECKUE HAPYIICHUSI U MAPKEPHI.

22. CnroHa Kak 00beKT OMOXUMHUYECKOTO KOHTPOJIS IPUCYTCTBUS JOMMHTAa B OpraHu3Me YeJIoBeKa.

23. HccnenoBaHue COCTOSHUST MMMYHHOW CHCTEMbI YeJIOBEKa B TMpolecce (PU3MUECKUX HArpy3o0K C
MCTIOJIb30BaHHEM CIIIOHBI B KaU€CTBE T€CT-00BEKTa.

24. MI3meHeHune cocTaBa CIIOHBI IPU IPUMEHEHNHN JOMUHIA (IPUMEPHI).
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. CocTaBbTe U U3y4YUTE KOHCIEKT JIEKIIUH 110 TEME.

2. Wzyunte u 3akoHCHEKTHpyHTe TeMy «IloKM3HEHHBIM XapakTep 00pa30BaHUsS JEHTHWHA;, BTOPUYHBIN
neatuH. OcoOeHHOCTH META00IM3Ma JEHTUHAY.

3. M3obpasure cxemy 3TanoB (GOPMHUPOBAHUS CIFOHBI.

4. CocTaBbTe KOHCHEKT «3allUTHBIE CUCTEMBI ITOJIOCTH PTay.

5. V3yunte u 3aKOHCTICKTUPYHTE TeMy «Pojib IMMYHOTTIO0YTHHOB M APYTHX (PAKTOPOB MMMYHHOMN CHCTEMBI
B (hOpPMUPOBAHUU PE3UCTEHTHOCTU U KApPUECOBOCIIPUUMYUBOCTH.

6. V3yunte U 3aKOHCIEKTHPYHTE TeMy «BimsHME 4acTHYHOTO OTCYTCTBHS 3yOOB Ha OCJIKOBBIN OOMEH
KOCTHOU TKaHU YEIIOCTEN.

7. TlonroroBeTech K naboparopHoii pabore «Heopranwmdeckrne KOMIIOHEHTHI CIIOHBI UM 3yOHON TKaHW:
03HAKOMBTECh C TEOPETHUYECKUM MaTEpUaJIOM IO TeMe JIabopaTopHOi paboThI, opopMuUTE JTaOOPATOPHBII
’KypHaJI, OTBETHTE Ha KOHTPOJIbHBIE BOIIPOCHI.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
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4.1. Pactipenenenue 0amios:

TEeKyIIUi KOHTPOJIb — 60 6aioB

2 cemectp

KOHTPOJBHBIE Cpe3bl — 4 cpe3a mo 10 6amioB KaxabIi

npeMuaIbHbIe 0aibl — 5 6amioB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:
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Ne |HaszBanue tembl | Dopmbl Max. MeTonrka npoBeAEHNS 3aHATUS U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJisi | 0asuioB
/ cpe3bl
L. broxumus Tecrupos 10 3a TectupoBaHue Hauncasercs 10 6amios.
0eJKOB 1 aHne(KoH Tect cocrout u3 20 BONpocoB, Ha OTBETHI HA KOTOPHIE OTBOAUTCA 25
(EpMEHTOB | TPOJIBHBI MUHYT:
i cpe3) 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 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 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 — cTy#eHT MpaBWIbHO oTBeuaeT Ha < 10% BOMpPOCOB B TecTe
Pemenne 6 3a peuieHre CUTYallMOHHBIX 33134 HauucisieTcs: 6 0aioB.
CUTYyaLuo Ha pemenue 2 cuTyallmoHHBIX 3a71a4 OTBOJUTCS 25 MUHYT.
HHBIX CutryalluoHHbBIE 3aJadydl A pPEIICHUS BBIAAIOTCS 3apaHee JUIsd
3aja4y pemieHnss cTyaeHToM Joma. Ha 3aHaTMM mnpenopaBarens 3agacT

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

Pemmenue 3agaum CBOAUTCSA K:

- MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPBIX MOXKET
OBITB 3aJaHO 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 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 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(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

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

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

9 Gamnos
TECTe;

8 OamtoB
TECTE;

7 Gamnos
TECTE;

6 Oamos
TECTe;

5 Oamnos
TECTe;

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

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

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

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

CTYACHT MIpaBWiIbHO oTBeuyaeT Ha 80-89% BompocoB B

CTYACHT MpaBWIbHO oTBeuyaeT Ha 70-79% BompocoB B

CTYACHT MpaBWIBLHO oTBeyaeT Ha 60-69% BompocoB B

CTYACHT MpaBWIBLHO oTBeyaeT Ha 50-59% BompocoB B

CTYACHT IpaBWiIbHO oTBeuaeT Ha 40-49% BompocoB B
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Pemenne

CUTYallo
HHBIX
3a1a4

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

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

Pemmenune 3agaum CBOAUTCSA K:

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

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

Bannel 3a kaxayro U3 2 3amad:

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

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

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

0 GayIoB — 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

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

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

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

9 Gamnos
TECTe;

8 OamtoB
TECTE;

7 Gamnos
TECTe;

6 Oamos
TECTe;

5 Oamnos
TECTE;

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

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

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

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

CTYACHT MpaBWiIbHO oTBeuyaeT Ha 80-89% BompocoB B

CTYACHT MpaBWIbHO oTBeuyaeT Ha 70-79% BompocoB B

CTYACHT MpaBWIBLHO oTBeyaeT Ha 60-69% BompocoB B

CTYACHT MpaBWIBHO oTBeyaeT Ha 50-59% BompocoB B

CTYACHT mIpaBWiIbHO oTBeuaeT Ha 40-49% BompocoB B

Pemenne
CUTYallo
HHBIX
3a1a4

3a pelieHre 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(KOoH

TPOJILHBI
i 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

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

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

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

9 Gamnos
TECTe;

8 OamtoB
TECTE;

7 Gamnos
TECTe;

6 Oamos
TECTe;

5 Oamnos
TECTE;

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

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

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

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

CTYACHT MpaBWiIbHO oTBeuyaeT Ha 80-89% BompocoB B

CTYACHT MpaBWIbHO oTBeuyaeT Ha 70-79% BompocoB B

CTYACHT MpaBWIBLHO oTBeyaeT Ha 60-69% BompocoB B

CTYACHT MpaBWIBHO oTBeyaeT Ha 50-59% BompocoB B

CTYACHT mIpaBWiIbHO oTBeuaeT Ha 40-49% BompocoB B

Pemenne
CUTYallo
HHBIX
3a1a4

3a pelieHre CUTyalMoOHHON 3a7ja4i HaunuciseTcst 2 Oana.

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

Pemrenne 3amaun cBOAUTCS K:

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

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

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

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

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

CIICYIOIIUM

Koanoxsu
yM

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

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

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

2 GaJia — CTYJCHT IPU OTBETE Ha BOMIPOC JOIMYCTHI HEAOUET;

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

0 6anmnoB — CTyIEHT Jall HeTIPaBUIILHBIN OTBET / OTKA3 OT OTBETA.
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Perynsauus
MeTadoamu3Ma

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

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

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

9 Gamnos
TECTe;

8 OamtoB
TECTE;

7 Gamnos
TECTe;

6 Oamos
TECTe;

5 Oamnos
TECTE;

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

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

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

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

CTYACHT MpaBWiIbHO oTBeuyaeT Ha 80-89% BompocoB B

CTYACHT MpaBWIbHO oTBeuyaeT Ha 70-79% BompocoB B

CTYACHT MpaBWIBLHO oTBeyaeT Ha 60-69% BompocoB B

CTYACHT MpaBWIBHO oTBeyaeT Ha 50-59% BompocoB B

CTYACHT mIpaBWiIbHO oTBeuaeT Ha 40-49% BompocoB B

Pemenne
CUTYallo
HHBIX
3a1a4

3a pelieHre CUTyalMoOHHON 3a7ja4i HaunuciseTcst 2 Oana.

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

Pemrenne 3amaun cBOAUTCS K:

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

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

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

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

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

CIICYIOIIUM

Koanoxsu
yM

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

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

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

2 GaJia — CTYJCHT IPU OTBETE Ha BOMIPOC JOIMYCTHI HEAOUET;

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

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

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

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

Banel 3a 3aIMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

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

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

Buoxumus
OpraHoB U
TKaHEH

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

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

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

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

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

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

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

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

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

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

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

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

Pemenne
CUTYallo
HHBIX
3a1a4

3a 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.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

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

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

broxumuueckue TeCTe;

MeEXaHU3MBI
pa3BUTHUS
IMaTOJIOTUI

TKaHell poToBOM

IIOJIOCTH

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

CTYACHT NpaBUIILHO

CTYACHT NpaBUIILHO

CTYACHT NpaBUIILHO

CTYACHT NpaBUIILHO

CTYACHT NpaBUIILHO

OTBCYACT

OTBCYACT

OTBCYACT

OTBCYACT

OTBCYACT

Ha 80-89%

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

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:




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:

HapaTFOPMOH, KaJbIUTPHO/, KAJIBIUTOHUH, aHAPOTC€HbI, 3CTPOIrCHbLI.

TecrupoBanue

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)

1. JInmonpoTenHBI U UX POJIb B TPAHCIIOPTE XOJIECTEPUHA: SHIAOTEHHOIO U 3K30r€HHOTr0. [IpnunHbI

BO3HUKHOBEHHUS aT€pPOCKIIEPO3a.

2. Perymsiuus nunuaaoro oomena, posnb LIHC, ropMoHOB, BATAMUHOB.
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3. Ilaronmoruu JIUNHMIHOTO OOMEHA: OXKUPEHHUE, KUPOBOE MepepoxiacHue. HaciencTBeHHbIE MAaTOIOTUU
JUMUATHOTO 0OMeHa (JUCIUIONPOTENHEMHH, C(OUHTOIUITUI03BI U T.11.).

4. benkoBoe nutaHue. VICTOUHUKY U IyTH UCTIOJIB30BAHUSI aMHUHOKHUCIIOT B OpraHn3Me. A30THCTHIN OanaHc.
PesepBHbie Oenku. Pacmaj TkaHeBBIX OEJIKOB.

5. OCHOBHBIE 3Talbl IEPEBAPUBAHUS OCTKOB B KETYIOYHO-KUIIEYHOM TPaKTe. 3HaU€HHE CEKPEINH IpoTeas
B BUjie MpodepMeHTOB. MeXaHU3M UX aKTHUBALIUU.

Tunosble 3aganua 1 3adera (OIIK-3, OIIK-9)
He npenycmorpeno

Tunosbie Bonpockl 3k3amena (OIIK-3, OIIK-9)
1. I[Tynbma - XUMUYECKHI COCTaB, META0OIMYECKUE OCOOCHHOCTH U POJIb B OOMEHE TKaHeH 3yoa.
2. MI/IHCpaJIBHI:Ie " OPraHN4YCCKHUEC KOMIIOHCHTBI SMaJIH.
3. [Iporecc MuHEpanM3aluy SMaIU U CTaAuH €€ PopMUPOBaHHS.

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

5. HYTI/I oOMeHa 0€3a30THUCTOr0 OCTAaTKa AMUHOKHUCIIOT: OKHCIUTEILHOE PACHICIUICHUC aMHWHOKHUCIIOT,
[JIIOKOHEOTeHEe3 M3 aMHUHOKHUCIIOT. IJIMKOT€HHBbIE M KETOI€HHBIE aMHHOKKCIIOTHI. HpI/IMepBI. buocuntes
3aMCHHUMBIX aMHUHOKHCIIOT.

Tunosble 3aganus s sk3amena (OIIK-3, OITK-9)
1. B xpoBu OonpHOrO OOHapy>K€H BBICOKMHA ypoBeHb KpeaTuHpochokmHazer (MB) wu
acnapraramuHoTpancdepasbl. KakoB npeanonouTeIbHbI TUardo3?

Pemenue:
HNudapkT Muokapaa.

2. YV KEeHIIUHBI, CTPAJAIOIICH KEITIHOKAMEHHON OO0JIe3HBIO, TIOSBIIIMCH OO B OOJIACTH TIEUEHU, OBICTPO
Pa3BHIIOCH KENTYIIHOE OKPAIIMBAHUE CKIIEP, KOXKH, Kajd 00eCIBETUIICS, MOYa MPUOOpeNia BET KPETKOTro
yas1. Kakoil Tl XKeNTyXu y KEeHIUHBI?

Pemienne:

OO0TypanuoHHAas KeJTyXa.

3. HoBeiM HampaBieHHEM B MPEIOTBPALICHUU U JICUCHUH NApOJOHTONATUN MOXKET CTaTh NPHUMEHEHHE
TMCTaTHUHOB. YKa)XKUT€ OCOOCHHOCTH CTPOCHHUS U (QYHKUUH STHX OenkoB. OObACHUTE, MOUYEMYy HMEHHO
THCTaTHHBI MIPETATCTBYIOT PA3BUTHIO MTAPOJAOHTOMATHI.

Pemenue:

I'mcratuHbl - 3T0 ceMelicTBO OOraTbIX TMCTHIMHOM KATHOHHBIX 0€JKOB CJIIOHBI ¢ Maccoi 3-5 k/la,
CHHTE3HPYEeMbIX AIMHAPHBIMHM KJETKAMH OKOJIOYIIHOM M  MNOJHWKHEYEJIOCTHOM  xKeJjie3.
KoHneHTpanusi THICTATHHOB B CJIOHE - IPUMEPHO 45-75 MKr/mMuI.

I'ucraTrunbl oKka3bIBAKOT NPsiMoe QyHruuuaHoe aeiicteue. OHU COCOOHBI TAKKe 0CAXKAATH TAHUHBDI,
npuyem 0OoJiee 3(P(PeKTHUBHO, 4YeM MNPOJMH-00rarbie NPOTEHMHbI, OCOOEHHO NPH HEHTPAILHBIX
3HaYeHUAX pH ¥ BBICOKHX KOHUEHTPALUAX TAHUHOB.

YHuBepcaJbHOCTh JeHCTBHSI HA MHMKPOOPraHM3Mbl (TMCTATHHbI MHIHOMPYIOT POCT a3pOOHBIX M
aHaIpOOHBIX OaKTepmii), a TaKiKe CIMOCOOHOCTH OBLICTPO NMOPAKATH KJIETKH-MUIICHH M INHPOKHIA
CIIEKTP AeliCTBHS TMCTATHHOB NPENSITCTBYIOT PA3BUTHIO MAPOAOHTONATHIA.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3auer

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKA3aTEIH

Onenka Kommnerenrim
TOCTYKCHHSI pe3YJIBTaTa)




«3a4TEHOY
(50 - 100 6amoB)

OIIK-3

JIeMOHCTpUpPYET TOHUMAHHE XHUMHKO-OMOJIOTUYECKOW CYIIHOCTH
MPOIIECCOB, MPOUCXOSIINX B KUBOM OpPraHU3ME Ha MOJICKYJISIPHOM
YpOBHE, B TOM 4YHCJC MPH BBEACHHM B OPraHU3M OHOJOTHUYECKU
AKTHBHBIX OPTraHMYECKUX COCAUHCHHIA;, OICHHBACT MEXaHU3MBbI
BO3/ICHCTBHsI JIOMIMHIA HAa OpraHu3M, aHAJIM3HPYET HETaTUBHBIC
3¢ deKTh JomHHTa

OIIK-9

JleMOHCTpHUpYEeT 3HAaHWE IIOKa3aTrejied ToMeocTa3a, OCOOCHHOCTEH
OMOXUMUYECKOW peryiasiuuu (YyHKIHMOHAIbHBIX CHCTEM OpraHu3Ma.
[IpoBonuT aHanM3 OMOXUMUYECKUX KHJIKOCTEH OpraHu3Ma 4elioBeKa
U TOJOCTU PTa Ha CofepXaHHe MeTa0OJUTOB W HHTEPIPETUPYET
MoJTyuyeHHbIe pe3ynbraThl. Onpeaenser OMOXUMHUYECKUE MEXaHU3MBbI
MPOLIECCOB, MPOTEKAIOIIMX B OpPraHU3Me 4YelioBeKa B HOPME U IpH
MaToJIOruy. AHAM3UPYET COCTOSHUE OpPraHM3Ma YeoBeKa B IIeJIOM;
MIPOTHO3UPYET BIMsIHKUE 3a00JIeBaHNN HAa OMOXUMHUYECKHUE MPOIIECChI
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«HE 3aYTCHOY»
(0 - 49 6anon)

OIIK-3

JleMOHCTpUpYeT HEMOHUMAaHHE XUMHKO-OMOJOTHYECKON CYITHOCTH
MPOIIECCOB, TPOUCXOSIINX B KUBOM OpPTaHU3ME Ha MOJEKYISIPHOM
YpOBHE, B TOM YHCIIC TIPH BBEICHHUH B OPTaHU3M OHMOJIOTHYECKH
aKTHBHBIX OPraHMYECKUX COCJAWHEHWA; HE OICHHBACT MEXaHH3MBbI
BO3/ICHCTBHSI JIOTIMHTA Ha OPTaHW3M, HE aHAIHM3HPYET HETaTHBHBIC
3¢ dexTr JonHTa

OIIK-9

JleMOHCTpHUpYyeT He3HaHHE IoKa3aresiel ToMeocTas3a, 0COOCHHOCTEH
OMOXMMHUYECKON PErylsuui (yHKIIMOHAIBHBIX CHCTEM OpraHu3Ma.
He mMosxeT npoBecTd aHann3 OMOXMMUYECKUX KUKOCTEH opraHu3Ma
YyeloBeKa M TIOJIOCTH pTa Ha COACpXKaHWE METaOOJIUTOB H
MHTEpPIPETUPOBATh IOJy4YEHHbIE pesynbrarel. He ompenenser
OMOXMMHYECKHE  MEXaHU3MBl  TPOIECCOB, 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)

«OTIIMYHOY
(85 - 100 6anoB)

OIIK-3

JleMoHCTpUpyeT TIIyOOKO€ TIOHUMAaHHWE XWUMHKO-OMOJOTHUYECKON
CYIIHOCTH TIPOIIECCOB, MPOMCXOISAIIMX B JKABOM OpraHU3ME Ha
MOJICKYJIIDHOM ypOBHE, B TOM YHCJIC TP BBEICHHH B OPraHH3M
OMOJIOTUYECKH AKTHUBHBIX OPraHWYECKHX coeanHeHui. [IpoBoaut
CaMOCTOSITENIbHBI aHAJIN3 MEXaHW3MOB BO3/ICHCTBHSI JIOTIMHTA Ha
OpraHu3M, €r0 HEraTUBHBIX A((HEKTOB

OIIK-9

JleMOHCTpUpYeT OTJIMYHOE 3HAHME IOKa3aresiell TOMeocTasa,
0coOeHHOCTEH  OMOXMMHYECKOH perymsinuud  (yHKIHMOHAIBHBIX
CHCTEM OpraHu3Ma, OMOXMMHMYECKUX MpPOSBICHUH 3a00JeBaHUi
nojoctd pra. CaMOCTOATENbHO IUIAHHPYET M TPOBOAUT aHAIU3
OMOXMMHUYECKUX JKUAKOCTEH OpraHu3Ma 4eJl0oBeKa U MOJOCTH PTa Ha
colepkaHue  MeTa0OJMTOB W MHTEPIPETUPYET  IOyuYeHHBIE
pe3ynbTarel. JleMOHCTpupyeT ITyOOKoe MOHUMaHNe OMOXMMHUYECKUX
MEXaHU3MOB 00pa3oBaHUsl 3yOHOro HajeTa, pa3BUTHI Kapueca,
BOCTAJICHUsT MAapOJOHTa; COCTaBa, (DYHKUMH, PETYIALUU CEKpPelUu
cimoHbl. CaMOCTOSTENPHO aHAIM3MPYET COCTOSHUE OpraHu3ma
YeJI0BeKa B IIEJIOM M COCTOSIHUE POTOBOM IOJIOCTH B YaCTHOCTH,
UCTIONB3Ysl 3HAHUS O OMOXMMHUYECKHUX MpoIeccax; MPOrHO3UPYET
BIMsAHUE 3a00J€BaHUN OpraHM3Ma Ha IPOLECCH], MPOTEKAIOUINE B
POTOBOM MOJIOCTH




«XOPOIIIO
(70 - 84 6amoB)

OIIK-3

JleMOHCTpHUpYET JAOCTAaTOYHOE MOHUMAHHE XUMHKO-OMOJIOIMYEeCKOH
CYIIHOCTH TIPOILIECCOB, MPOHMCXOIAIIMX B JKUBOM OpraHu3Me Ha
MOJICKYJIIDHOM ypOBHE, B TOM YHWCJIC TPU BBEACHUM B OPraHU3M
OMOJIOTUYECKH aKTHBHBIX OpPraHMYECKHUX coequHeHui. JlocTarouHo
XOpOIIO aHATU3UPYEeT MEXaHW3Mbl BO3/ACHCTBHUsS JONMHTa Ha
OpraHu3M, ero HeraTuBHbIC (PPEKThI

OIIK-9

JleMOHCTpHUpYEeT 3HAaHWE IIOKa3aTrejied ToMeocTa3a, OCOOCHHOCTEH
OMOXMMUYECKOW perynasiuuu (YyHKIIMOHAJIBHBIX CHCTEM OpraHu3Ma,
OMOXMMUYECKHUX TPOSBICHUN 3a00eBaHni MojaocTH pTa. [IpoBoauT
aHanu3 OHMOXMMHUYECKHUX OSKUIKOCTEW OpraHu3Ma 4ejloBeKa U
MOJIOCTH pTa Ha CcoJep)KaHue MeTaOOJIMTOB U HWHTEPIPETHPYET
MOJTyYEHHbBIE pe3ynbTaThl. AHanuzupyet OMOXUMHUYECKHE
MexaHU3Mbl 00pa3oBaHMsi 3yOHOTO HajeTa, pPa3BUTH KapHueca,
BOCIIAJICHUs TapOJOHTA; COCTaB, (PYHKIHHU, PETYISIHIO CEKPEeLHH
CIIIOHBI. AHAM3HUPYET COCTOSIHHE OpraHM3Ma uejoBeKa B LIEJIOM U
COCTOSIHME€ POTOBOM TMOJOCTH B YAaCTHOCTH, HCIIONIb3YSl 3HAHUSA O
OMOXMMHUYECKHUX MpOIEeccax; MPOrHO3UPYET BIHSHHE 3a00JIeBaHMIA
OpraHu3Ma Ha IPOLECCHI, MPOTEKAIOIINE B POTOBOW MOJOCTH

«YZIOBJIETBOPUTEIHHON
(50 - 69 6amnoB)

OIIK-3

JlemoHCcTpUpyeT 0a30BBIi  YpOBEHb 3HAHHUS OMOXUMHYECKHUX
MIPOIIECCOB, MPOTEKAIOIIUX B KUBOM OpraHU3ME, B TOM YHCIE MpPU
BBEJICHUU OHMOJIOTUYECKH AaKTHBHBIX OPraHMYECKUX COCIWHEHM;
3aTPYAHSAETCS CAMOCTOSITEIIHLHO OL[CHUBATh MEXaHU3MbI BO3ICHCTBUS
JONTMHra Ha OPTaHU3M M €r0 HeraTuBHBIC (P(eKThI

OIIK-9

JIeMOHCTpUpPYET HEAOCTaTOYHO XOpOoIlee 3HAaHUE MoKa3aresei
rOMeocTasa, ocobeHHOoCTeH OMOXMMHYECKON peryasauun
(YHKLIMOHAIBHBIX CUCTEM OpraHU3Ma, OMOXUMHUYECKUX MPOSBICHUI
3a0oseBaHuil MonocTu pra. VICIBITHIBACT 3aTPyAHEHUS MPH aHAIIN3E
OMOXMMHUYECKUX JKUAKOCTEH OpraHu3Ma 4eJ0oBeKa U MOJIOCTH PTa Ha
COllep)KaHUEe  METAa0OJIMTOB M MHTEPIPETAlUd  TOJTYyYEHHBIX
pe3ynbTaTtoB. J[eMOHCTpHUPYET NOBEPXHOCTHBIE IPEICTaBICHHUS O
OMOXMMHMUYECKUX MeXaHu3Max oOpa3oBaHUsl 3yOHOro Hajera,
pa3BUTHs Kapueca, BOCHAJICHUS MapoIOHTa; O cOCTaBe, (QYHKLUSAX,
PETYISILIUN CEKPELIUH CIIOHBI

«HEYIOBICTBOPUTEILHOY
(menee 50 6amioB)

OIIK-3

JIeMOHCTPUpPYET HEMOHUMAHHE XUMHKO-OHOJOTHMUYECKON CYIHOCTH
MPOIIECCOB, MPOUCXOSIINX B JKUBOM OpPraHU3ME Ha MOJICKYJIIPHOM
yYpOBHE, B TOM 4YHCJC MPH BBEICHUM B OPraHU3M OHOJOTHUYECKU
AKTHBHBIX OPraHMYECKUX COCAMHCHHIA; HE OICHMBACT MEXaHH3MbI
BO3JICHCTBHSI JIOTIMHIA HA OPTaHW3M, HE aHAIM3MPYET HETaTHBHBIC
3¢ deKTh JomrHTa

OIIK-9

JleMOHCTpHUpYET HE3HAHHE TOKa3aTeei ToMeocTasa, 0COOCHHOCTEH
OMOXUMUYECKOW peryasiuuu (yHKIIMOHAJIBHBIX CHCTEM OpraHu3Ma,
OMOXMMHUYECKHUX TPOSBICHUH 3a00eBaHnid TIojocTu pTa. He moxker
MPOBOIUTh aHANU3 OMOXMMHUYECKHUX IKUAKOCTEH opraHu3ma
YyeloBeKa M TMOJOCTH pTa Ha CcoIep)KaHWe MeTabolMTOB U
MHTEPIPETUPOBATh TMOJy4YeHHbIEe pe3ynbTarbl. He aHamusupyer
OMOXMMHUYECKHE MEXaHW3Mbl 00pa3oBaHMsI 3yOHOro Hajera,
pa3BUTHS Kapueca, BOCHAJICHHUS MApOJOHTa; COCTaB, (QYHKIIHH,
PETYISLUIO CEKPELIUH CIIOHBI

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO TMCIUIIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass Kk W3Y4YCHUIO AMCUMIUIMHBI, B TEPBYIO OYepenb OOyYalomMMCs HEOOXOIUMO O3HAKOMHTHCS
comepkanremM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.
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Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

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

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;
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- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BAaHHBIX IIPUEMOB U CTIOCOOOB PEIIEHUS TOCTABIEHHONW yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMH U TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCTIOJIb30BaHHUE JIOTIOTHUTEIBHOTO MaTepHaa;

- palMoOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHuE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHU, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAIH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHBIE 3HAHUS 110 BCEM pa3JiesiaM MporpaMMbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbl, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHHUSA
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. BaBunona T.II., MenBenes A.E. buonorudeckass xumusi. buoxumusi mojaocT pra : yueOHUK. - MockBa:
I'DOTAP-Menmna, 2016. - 560 c. - Tekct : anekrponHbIil // OBC «KoHCynbTaHT cTyneHTa By3a U MEBy3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970436349.html

2. Cesepun C.E. buonornveckas Xumusi 1 OMOXUMUS TOJOCTH pTa. CUTyallMOHHBIC 3a/1a4M W 3aJaHUS :
yduebHoe mocobme. - MockBa: I'DOTAP-Menua, 2017. - 240 c. - Tekct : snexrponnsii // OBC

«KoHCynbTaHT CTyIEHTa By3a u Me€JIBy3a [caitT]. - URL:

https://www.studentlibrary.ru/book/ISBN9785970440155.html

6.2 JlonosHUTENBHAS IUTEpPATYpA:

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

6.3 VlHble UCTOYHUKMU:

1. Hayunas snexrponnas 6ubnuoreka Poccuiickoii akageMun eCTeCTBO3HaHUS - Www.monographies.ru
2. IlpaBoBoii caiit Koncynsrantllmtoc - http://www.consultant.ru

3. Poccuiickas HarmoHanbpHas oubamoreka - http://www.nlr.ru/

4. Poccuiickoe 00pazoBaHue 7151 MHOCTPAHHBIX IpaxkaaH - http://www.russia.edu.ru/

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

53



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

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHbHOM pa6OTI:I.

VYdeOHble ayTUTOPUN U MIOMEICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeICTaBIeHus yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlueH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepanuonnas cucrema Microsoft Windows 10

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

Microsoft Office [Ipodeccuonanbusiii moc 2007

[Tpodeccuonanpubie 6a3bl JaHHBIX U HH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Dnexrponnas 6ubmuorexka TI'Y. — URL: https://elibrary.tsutmb.ru/

2. VYuuBepcuTeTckas OMOIMOTEKa  OHJIAHH:  DIEKTPOHHO-OMONMoTreuHas  cuctema. —  URL:
https://biblioclub.ru

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

4. lludposoii odpazosarensHbIil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
5. KOpaiit: anexrponHOo-0nbOHoTeuHas cucrema. — URL: https://urait.ru

6. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

7. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru
8. Poccwmiickas rocynapcrennas 6ubnuoreka. — URL: https://www.rsl.ru

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

B3aumoneiicTBue mpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIB3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.
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