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

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

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

OCBOECHUS TUCIUMINHEI:
- MEOUIIMHCKUN

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

3a00JICBaHUSX )

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

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

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

MPUMEHEHUS JIOTIMHTA B
criopte U 60prOe ¢ HUM

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

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

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

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

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

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

3aga4

No

N —

®dopma oOydeHus




11/11 ANCLULLINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

Ounas
(cemecTp)
1 {2314 |51|6

1 [ ArmaToMus TOJIOBEI U +
Ieu

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

3 |UmmyHoOMOT A, +
KIIMHUYECKas
UMMYHOJIOTHS

4 |MukpoOuonorus, +
BUPYCOJIOTHUS

5 |HopManbHas + | +
(dhuznonorus

6 |O01as anaromust +
yeoBeKa

7 (ITaTosmornueckas +
aHATOMMSI TOJIOBBI 1
Ieu

8 [ITarodu3noaorus + |+
TOJIOBBI U [IIEH

9| Xupyprus nonoctu + | +
pra

2. Mecto nucuumiinmabl B cTpykrype OIl cnenmanurera:

JucuunnuHa «buojorudeckass XUMHsS» OTHOCUTCS K oO0si3aTenbHOM dactu ydeOHoro mmiana OIl mo
HanpasneHuto noarorosku 31.05.03 - Cromarosorus.

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

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

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

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 252
KonrakTHast pabora 106
Jlexuuu (Jlexuum) 46
JlaGoparopnsie (J1ab. pab.) 60
CamocrostensHast padota (CP) 110
OK3amMeH 36
3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKyIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
uu | .
pao.
O|l0|O
2 cemectp




buoxumus 6enkoB u TectupoBaHue;
(dbepMeHTOoB Pemenue
CUTYaIlMOHHBIX
8 | 20 [3anmau; KomnokBuywm;
3amura
naboparopHoOi
paboTbl
buoxumus TecTtupoBaHue;
BUTAaMHUHOB. Pemienue
CaoiicTBa 1 CUTYaIlMOHHBIX
byHKIIH 3anad; KomnokBuywm;
OMOJIOTHYECKHIX 2 | 20 3amura
MeMOpaH. nabopaTopHOi
MexaHnU3MBI paboTsl
nepeaayn
TOPMOHAJIBHOTO
CUTHala
buonornueckoe TectupoBaHue;
okucienue. OOmmii Pemenue
MyTh Karaboau3ma. CUTYaIlMOHHBIX
OOMeH yTIIeBO/IOB 8 | 20 [3anmau; KomnokBuywm;
3amura
naboparopHoi
paboTbl
OOMeH TUnHI0B 1 TecTupoBanue;
OenKoB Pemenwue
CUTYaI[MOHHBIX
8 | 20 [3anmau; KomnokBuywm;
3amura
nabopaTopHOi
paboTsI
3 cemecTp
O6men TecTupoBanue;
HYKJIEMHOBBIX Pemenue
KHCJIOT. 6 | 6 CUTYaIIMOHHBIX
MarpuuHnbie 3aaa4; Komtoksuym
OMOCHHTE3bI
Perynsamus TecTupoBanue;
MeTabonu3zma Pemenue
CUTYaI[MOHHBIX
8 8 |3amau; KommokBuywm;
3amura
nabopaTopHOi
paboThl
buoxumust opranon TecTtupoBanue;
U TKaHeu Pemenue
CUTYaI[MOHHBIX
8 8 |3amau; KommokBuywm;
3amura
nabopaTopHOit

paboTsl




8 buoxumus ciaroHbl U TectupoBaHue;
TKaHEW MOJOCTH Pemienue
pTa. CUTYalIMOHHBIX
buoxumuyeckue 4 | 6 | g [PaRaE KonnokBuym;
MEXaHHU3MBI 3amura
pa3BUTHSA naboparopHoOi
IIaTOJIOTMH TKaHEe! paboTbl
POTOBOM MOJIOCTH

Tema 1. buoxumus 6esxkoB u pepmenton (OIIK-3, OIIK-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.
HaCHe,Z[CTBCHHBIC OH3UMOIIAaTUHA. OHpeI[eHCHI/Ie (bCpMeHTOB B IIJIa3M¢€ KpOBI/I C MOCJIbKO JUArHOCTUKHU
Ooste3Hel; I IedeHns O0JIE3HEH.

JlaboparopHbie padoThbI.
JlaGopaTopHoe 3ansitue. JIaboparopHasi padbora «AHaJu3 0eJIKOB U AMHUHOKHUCJIOT»

[IpaBuna TexHuKH O€30MACHOCTU MpH paboTe B OMOXUMHUYECKON 1aboparopuu. MHCTPYKTax MO TEXHHKE
0€301acHOCTH.

KadecTBeHHBIN aHATN3 aMUHOKUCIIOTHBIX CMECEH METOIOM TOHKOCJIOHHOM XpoMaTorpadum.

IIBeTHble peakiuu Ha Oenku: peakuus MuuioHa, peakuuss AJaMKEeBUYa, HUHTUIPUHOBAS PEaKIus,
peaxkuus ynbre-Pacnaiins.

Peakiun ocaxxmenus OEMKOB: OCak/IeHUE OCTKOB MPH HAarpeBaHUHU, OCAXKICHUE OCITKOB COJISIMH TSDKEIBIX
MeTaiioB, OcaxaeHne 0eIKOB KOHIIEHTPUPOBAHHBIMA MHUHEPATbHBIMU KHCJIOTaMHU.

KoHTponbHBIE BOTPOCHI:

1. Kakumu cBoiicTBaMH 00JIaAat0T aMUHOKUCIOTHI?

2. JlaiTe onpeiesieHUE YETHIPEX YPOBHEH CTPYKTYpHI Oemka.

3. Kakue cBs3M cTaOMIH3UPYIOT MEPBUYHYIO, BTOPUYHYIO, TPETUYHYIO U YETBEPTHUHYIO CTPYKTYpY Oenka?
4. Uto moHUMAIOT TIOJ1 IcHATypaIuel U peHarypanueit 6einkop? Kakue areHThl BBI3BIBAIOT JICHATYPAIIHIO?
5. Haiite onpenenenue UDT u UUT ans aMUHOKHUCIIOT U OEITKOB.

6. Kakoe nmpuMeHeHne HaxoAuT MeTo XpoMartorpaduu B MeauIiiHe?

7. Kak B METUITMHCKOM MPAKTHUKE UCTIONB3YIOTCS SIBIICHUS JCHATYPAIIUN U BHICATTHBAHUS OSIKOB?
JlaGopaTopHoe 3anstue. JlaboparopHasi padora «Cii0:kHbIe 0eJIKN

Brinenenne MymmHa u3 cmoHbl. OmpeneneHue B MyLUHE OenKoBOM dacTH (OumypeToBas peakius) H
YIJIEBOJJHOM KOMITIOHEHTHI (Tipo0a ¢ a-HadToIom).

Brienenune ne3okcupuboHykieonpoTenHoB u3 ceneseHku. Peakuus JJHII ¢ qudennnamunom.
bensunnnoBas npo6a Ha TEMUHOBYIO I'PYNIUPOBKY reMOITIOOMHA.

KoHTposnbHBIE BOIIPOCHI:

1. Hackonpko 060cHOBaHO, Ha Baim B3misiz, AeIeHe Ha MPOCTHIE U CIIOXKHBIE OCTTKH?

2. B uem paznuuue Mexay INUKONPOTEMHAMU U IPOTEOTIMKaHAMU ?

3. Kakue Tursl CBs3€# CyIIECTBYIOT MEX/TY YIIIEBOAHBIMA KOMIIOHCHTAMHU U OeITKaMmu?

4. lepeuncnure GyHKINH TTUKOIPOTEHHOB B OPraHU3Me.

5. [ToyeMy MITUKONIPOTEHHBI MEHEE YYBCTBUTEBHBI K JICHCTBHUIO JCHATYPUPYIONINX (DAKTOPOB, YeM MPOCTHIC
oenku?

6. [lepeuncnure QyHKIIMH XPOMOITPOTEHHOB B OPTaHU3ME.
7. PaccMoTpuTe CTPYKTYpYy U GYHKIHMHU reMorioonHa A.
8. [Touemy remormoOMH 3apopliia U peOeHKa 00Ia1aeT pa3HbIM CPOJICTBOM K KHCIOPOAY?



9. Yto nyumie pactBopsiercs B Boge: HK win HIT? ITouemy?

10. Kakoii cBa3bto cBsa3biBatoTcsa Hykieotuasl B JJHK u PHK?

11. Kakue cBsi3M yIepKUBAIOT MOIHUIE30KCUPHOOHYKICOTHIHBIE 1IeTIH B OucnupanbHoit mosnekyne JJHK?
JlaGopaTopHoe 3ansitue. Jlaboparopuasi padora «buoxumusi pepmMeHTOB»

JlelicTBUE aKTHBAaTOPOB U MHTMOUTOPOB HA 0l-aMUJIA3y CIIOHBI.

Onpenenenne akTUBHOCTH O-aMHJIa3bl CIIIOHBI 110 BonbremyTy.

KoHTposnbHBIE BONIPOCHI:

1. KakoBa ponb (hepMeHTOB B opranuszme?

2. K xakomy KJ1accy XUMHUYECKUX COCTUHEHUH MOXKHO OTHECTH (PepMEHTHI?

3. YUro nmpencraBiseT co00i aKTUBHBIN HIEHTP PepmenTa?

4. KakoBbl O0COOCHHOCTH JACUCTBHS (EPMEHTOB 10 CPAaBHCHHIO C JICHCTBUEM HEOPTaHMYECKHX
KaTajinu3aropoB?

5. [louemy Tipu KUTSTYEHUU PACTBOPOB (DEPMEHTOB MPOUCXOANT WX MHAKTUBALIUS?

7. Kakoe BnusiHHE OKa3biBaeT u3MeHeHne pH cpensl Ha akTUBHOCTH (DEpPMEHTOB M TIOYEMY?

8. Kakoii mpHHIIUII JIEKUT B OCHOBE KaU€CTBEHHOTO Onpe/esieHus (hepMeHTOB?

9. Uto Takoe akTUBATOPHl M MHTHOUTOPHI (pepMenToB? Kak MOXHO MCCIen0BaTh UX BIWSHHUE Ha JCHCTBHE
dbepmenTa?

10. [IpuBeauTe mpuUMepbl UCIIOIB30BaHMs (EPMEHTOB B MEIUIIMHE.

JlaGopaTtopHoe 3ansitue. Pemmienue 3agay.

Pacuer pl GenkoB 1 menTuao0B.

PacueT akTuBHOCTH (DEPMEHTOB.

OmnpeneneHne U3MEHEHHsI aKTUBHOCTH ()EpPMEHTOB B 3aBUCUMOCTH OT pH cpembl, Temreparypsl, BHECCHHUS
BEILIECTB B CUCTEMY «(epMeHT-CyOcTpary.

Pacuer koHcTtanThl Muxasnuca MU ompeAeseHUE THUMAa WHTHOUMpOBaHUS (EepMEHTa C HUCIHOJIb30BAHHEM
rpadguieckux 3apucumocteii bpurrca-Xomnzaeitna u Jlaiinynsepa-bepka.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. CocraBbTe M U3yUUTE KOHCIIEKTHI JIEKIIUH 110 TEME.
2. IloarotoBeTe KOHCTEKT 10 TeMe «lVcronp3oBanue (HEPMEHTOB B MEAUIIHEY.
3. IloaroroBbTeCh K J1a0OPaTOPHBIM paboTaM «AHaIN3 OENKOB MU aMUHOKHUCIOT», «CIOXKHBIC OCNKN» U
«buoxumust (QepMEeHTOB»: 3alOIHUTE JIAOOPATOPHBIM JKypHas, OMUIIUTE XOJI BBIMOJHEHHUS paldoThI,
ypaBHEHHs PEaKIMi, OTBEThTE HAa KOHTPOJbHBIE BONpOCHL. [locie BBIMOIHEHUS 1a00paTOpHOM pPabOTHI
BHECTH B J1a00OpaTOPHBIN >KypHAJT HAOIIOACHHUS U BBIBOJBI IO IPOBEICHHBIM OIBITAM.
4. OTBeThTE HA BONPOCHI:

o [IpenMer u 3amaun OMOJIIOTMYECKON U KIMHUYECKON XUMUH. [IoHITHE 0 OMOXUMUYECKUX PEAKITUSIX.

o AMHHOKHUCIIOTHI - CTPYKTypHbIE MOHOMEPHI OesikoB. OO111ast XapaKTepUCTHKA, KIacCUpUKaAIH
(monsipHbIe, HETOJIIPHBIE, MOJISIPHBIE He3apsHKEHHbIE), CBOMCTBA.

Cretin(huaHOCTH IEPBUYHON CTPYKTYpBI Oenka. OcOOEHHOCTH 00pa30BaHus IENTHIHOM CBSI3H.
Omnpenensromast pojib IEPBUYHON CTPYKTYpPBI B (popMupoBaHur O0Jiee BBICOKMX YPOBHEH
OpraHu3aIy OEITKOBOM MOJICKYIIBI.

o Bropuunas ctpykrypa Oenka. CBsizu, CTAOUIN3UPYIOLIUE BTOPUYHYIO CTPYKTYPY, O-CIIUPAIb.
®daxTophl, HapyIAKOIIUE CIUpATH3aHIo0. b-cKiIaayarasi CTpyKTypa, 0COOEHHOCTH
KOH(OPMAIIMOHHOTO CTPOCHUS.

o Tperuunas ctpykrypa 6enka. CBa3H, CTAOMIN3UPYIOLINE TPETUUHYIO CTPYKTYPY (KOBaJICHTHBIE,
HOHHBIE, ruipodoOHbIe, BooponHblie, Ban-nep-Baanbca).

o UerBepTuuHas cTpykTypa Oenka. [IoHsSTHE 0 MOHOMEpaX U OJIMTOMepax. 3aBUCUMOCTh CBOMCTB OeiKa
oT ero KoH(popmanuu. B3aumMocBs3b CTPyKTypbl U QYHKLINH.

o [lonsTne «HaruBHbIN Oen0k». [loHATHE 00 aMTOCTEpUYECKUX OENKaXx.

o OcHOBHBIE (DYHKIIUU MPOCTHIX U CIOKHBIX OCJIKOB B OPraHU3Me: CTPYKTypHasl, KaTaIuTHUYeCKas,
peuenTopHasi, peryiasTopHasi, TpaHCIIOPTHAs, 3allUTHAsI, COKpaTUTENbHAS U APYyTHE.



Conepxanue O€IKOB B TKaHSAX U opraHax. Pasmeps! 6e1KkoBON MOJIEKyIbl. MeTo/IbI onpeaeIeHus
MOJIEKYJISIPHOM Macchl Oenka (Tenb-QuiIbTpalus, yasTpaueHTpudyrupoBanme, TUCK-31eKTpodopes).
o PacTtBOpuMOCTH Genka B Bojie. 3aBUCMIMOCTh PACTBOPUMOCTH OT aMHHOKHCIIOTHOTO COCTaBa OEJIKOB.

OU3NKO-XUMHUYECKUE CBOMCTBA BOJHBIX PacTBOPOB OenkoB. [ToHsATHE 00 N3037EKTPUIECKOM TOUKE.
o Jlenatypauus u peHatypauus 06enxoB. JleHaTypupyrome areHTsl (pusnueckue 1 XUMUYECKHe).
Hcnonb3oBanue sBICHUS ACHATYpalluy B KIMHHUKE. Peakiun ocakienns 6eKka B BOIHBIX pacTBOpPax.
BricanuBanue 6enkoB. OOpaTuMocTs npouecca. Mcnoap30BaHue BHICAIUBAHUS B MEAULIMHE.

o Ilpoctrie 6enku. [Tpunnunm ux knaccuduramuu. [moOynspasie 6enku. @yHKIUN aTb0yMHUHOB 1
100y TMHOB T11a3Mbl KpOBU. OCOOEHHOCTH CTPOEHUS U (DYHKIIWSI TUCTOHOB U TIPOTaMUHOB.
OubpuwIspHBIC OSNIKU (MHUO3WH, KOJUTareH, 3JIaCTHH, KEPATHH).

o CrnoxHble Oenky, UX KIaccupUKanys. MeTamionpoTenHbl U UX GYHKLUS B OpraHU3Me.

o Aumoctepudeckue popmsl remoriioonHa. ['emornoounonaruu. CTpykrypa, PyHKIIMOHAIBHOE
CXOJICTBO U pa3JInYMe MOJIEKYJI TeMOINIOOMHA U MUOTIIOOWHA.

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

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

o HM3odepmenTs MyabTUMONEKYIIPHBIE PEPMEHTHBIC CUCTEMBI. ENMMHUIIBI (hepMEeHTATUBHOM
AKTUBHOCTH.

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

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

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

e AKXTHBaTOpHI 1 HHTUOUTOPHI ePMEHTOB. THUITBI HHTUOUPOBaHKS (EPMEHTOB: 0OOpPaTUMOE U
HeoOpaTuMoe; KOHKYPEHTHOE U HEKOHKYPEHTHOE.

o Bmmsuue pH u remneparypbl Ha CKOPOCTh hepMEHTATUBHBIX peakinuil. CrenuduIHOCTb JeHCTBUS
dbepMeHTOB.

o 3HaveHHE PEPMEHTOB B PETyISIIMU OOMEHA BEIIECTB.

Tema 2. buoxumust BUTaMiuHOB. CBoiicTBA U QPyHKIIUM OMOJIOTHYECKUX MeMOpaH.
MexaHu3MBbI nepeIayu TOPMOHAJIBLHOIO CUTHAJIA
(OIIK-3, OIIK-9)
Jlekuus.

Jlexuus «BBenenne B 0OMeH BerecTB. buoxumusa nuragus. BuraMuHbeDy

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

Buramunbl. Krnaccudukanus ButamMuHoB. Vctopus OTKpBITHST M U3y4eHHS BHUTaMHHOB. DyHKuuu
BUTAaMUHOB. AJIMMEHTApHblE W BTOPUYHBIE AaBUTAMUHO3bl M THIOBUTAMHUHO3bI. [ MIEPBUTAMHHO3HI.
BuramuH3aBucuMble 1 BUTAMUHPE3UCTEHTHBIE COCTOSIHMS. bHoXuMHyeckas xapaKTepHCTHKa MaToreHes3a
paxuta. buoxumuyeckass XxapakTepruCTHKa TUIIEPBUTAMUHO30B A 1 D.

MunepanbpHbI€ BelllecTBa MUIIN. PernoHanbHble MaToJOTUH, CBS3aHHbIE C HEIOCTATKOM MUKPO3JIEMEHTOB B
MUIIE U BOJIE.

Jlexumst «buonorudeckue memOpanbl. CTpyKTypHasi OpraHu3anus. YdacThue MeMOpaH B OpraHu3alluu U
peryasinuu MeTadoin3Ma KIESTKI



OcHoBHBIE MeMOpaHbl KIeTKH ¥ uX (QyHKiuu. Pomb mMemOpan B oOMeHe BemiecTB M »Hepruu. Oomue
CBOMCTBa MEeMOpaH: KUJIKOCTHOCTb, OTIEPEUHAsI aCHMMETpPHUs, U30UpaTeIbHasi IPOHUIIAEMOCTb.

Jlunuaueii cocraB MemOpan - GocONMMMUABIL, DIUKOIUIUIBI, XolecTepuH. Ponp numuaoB B
(dbopMHpOBaHUHN JTUMHMIHOTO Oucios. BiusHMe XoinecTeprMHa Ha BO3MOXKHOCTB JIaTepalbHOW Iu(Qy3uu
TUNUI0B U OenkoB. Yuactue pochonunas B oomeHe pochonumnumos.

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

[Tonsitue o ropmonax. Knaccudukarus TOpMOHOB 110 XMMHUYECKOM CTpyKType. TpaHcMemOpaHHas repeaada
CUTHaja. YdacTue MeMOpaH B aKTHBALIMK BHYTPHUKJIETOUHBIX PETrYISTOPHBIX CUCTEM - aeHWIATIUKIa3HOM
1 nHO3UTON(GOChATHON W Teperadye CUTHaNA JIMIMUAOPACTBOPHUMBIX CTEPOMIHBIX TOPMOHOB, TUPOKCHHA.
Karanutuueckue MeMOpaHHbIE PELIENTOPHI, IPUMED - PELENTOP UHCYINHA.

OCHOBHBIE MEXaHH3MbI PETYISIIUN METa0O0IM3Ma: U3MEHEHHE aKTUBHOCTH (DEPMEHTOB (aKTHBHPOBaHUE M
WHTUOMPOBAaHKE), W3MCHEHHUS KOJIWYECTBa (EPMEHTOB B KJIETKe (MHIYKIMS M PENpPeccHus CHHTE3a,
M3MEHEHHE CKOPOCTH pa3pymieHust (PepMEHTOB), U3MEHEHHS TPOHUIIAEMOCTH KIJIETOUYHBIX MEMOpaH.

JlaboparopHbie padoThbI.
JlaGopaTopHoe 3ansitue. JlaboparopHasi padora «KauecTBeHHoe onpeaeseHne BATAMUHOB)
Peaknus okucnenus suramuna Bl (Thamuna) B THOXpOM.
Peaxmus Buramuna B6 (mupumokcuna) ¢ xmopuaom sxenesa (I10).
KauectBennas peakuus Ha BuTamuH C (ackopOouHOBYyt0 kKucioty) ¢ K3[Fe(CN)6].
Peaknus sutamuba C ¢ METUIIEHOBOU CUHEIO.
KoHTposnbHBIE BOIPOCHI:
1. Kakue BemecTBa oTHOCATCS K BUTaMuHaM? KakoBa ux o0mast pyHKIMs B opraHu3Me?
2. JlaiiTe onpeneneHne aBUTAMUHO3aM, TUIIO- U TUTIEPBUTAMHUHO3aM.

3. Oxapaktepusyiite Onoxummuueckue (YHKIUM BHUTAMHHOB, OIPENEICHHUE KOTOPBIX IPOBOIWIOCH B
nmabopaTopHO pabore.

JlaGopaTopHoe 3ansitue. JIaboparopHasi padora «KauecTBeHHOe onpeaeieHrne TOPMOHOBY»
KadecTBeHHas peakiivs Ha aipeHAIMH.

KauecTBeHHbIE peakIMy Ha UHCYIIMH: OMypeToBasi peakius, peakuus DoJs.

KoHTposnbHBIE BOIIPOCHI:

1. JlaiiTe onpeneneHre ropMoOHaM.

2. Kaxk knaccuguimpyror ropmonst? [Ipuseanre npumepsl FTOPMOHOB KaKJI0TO KJlacca.

3. K xakum KaccaM OTHOCSITCSI TOPMOHBI, HICHTU(PUITUPYEMBIE B JTaOOpaTopHO padboTe?

4. KpaTko oxapakTepu3yiTe MOJICKYISIPHbIE MEXaHU3MbI TIepeladi TOPMOHATFHOTO CUTHAIA.
JlaGopaTopHoe 3ansitue. Pemienue 3agaq

3amaun MO CTPOCHHIO M KJIACCU(UKAIMM BUTAMUHOB, UX OMOXMMHUYECKUM (YHKIUSAM, THUIO- TUIEP- U
ABUTAMHUHO3aM.

3amauy MO BOMpOCAM CTPOEHUS M (QYHKIMH MeMOpaH, MEXaHHW3MaM Iepe/iaud TOPMOHAJIBHOTO CUTHAjla B
KIIETKY.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocraBbTe M U3YUNUTE KOHCIEKTHI JIEKIUI IO TEME.
2. IloAroToBhTE KOHCIIEKT 0 TYaHUJIATIUKIA3HON MecceHkepHor cucteme, Ca2+ - nHoszutondocharHoit
MECCEH/KEPHOU CUCTEME.
3. [loaroroBsreck Kk J1abopaTtopHbIM padoTam «KadecTBeHHOE ompezenieHrne BUTaMUHOB» U «KauecTBeHHOE
OIlpeJeJIieHNEe TOPMOHOBY: 3aIllOJHHUTE JIAOOPATOPHBIM >KypHasl, ONHUIIUTE XOJ BBIOJHEHUS pPabOTHI,
ypaBHEHHs PEaKIMi, OTBEThTE HAa KOHTPOJbHBIE BONpOoCHl. [locie BhIMOIHEHUS 1a00paTOpHOM pPabOTHI
BHECHUTE B J1a0OpaTOPHBIN JKypHaJ HAOMIOACHUS M BHIBOJBI 10 TIPOBECHHBIM OIBITaM.
4. CoctaBbre TaOMUIYy IO OMOXUMHUYECKUM (PYHKIIUSM BUTAMUHOB.
5. OTBeThTE HA BOMPOCHI:
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e ABUTaMHMHO3HbBIE, TMIIOBUTAMUHO3HbBIE U TUIIEPBUTAMUHO3HBIE COCTOSIHUS OPraHU3Ma YeJIOBEKa.
[IprurHbl BO3HUKHOBEHUS. [IpuMepsL.

COBpeMCHHaﬂ K.HaCCI/I(I)I/IKaL[I/ISI BUTAaMHHOB. buojornaeckas POJIb BUTAMHHOB.
° AHTI/IBI/ITaMI/IHBI, MEXaHU3M UX ﬂeﬁCTBHH, HCITIOJIB30BAaHUEC B MCOAUITUHE.

o CoBpeMeHHbIE PEICTaBICHUS O TOPMOHAX, ONpeAeTIeHHEe TOHATHS, Kiaccudukarus (1o
XUMHYECKOMY CTPOEHUIO, CTPYKTYPHON OpraHU3alii, MEXaHU3MY AEUCTBUS).

e BO03MOXHO 11 CO3/1aTh OTHOCHUTEIIBHO IIPOCTHIE MOJEIBHBIE CUCTEMBI, C TOMOIIBIO KOTOPBIX MOKHO
UMHUTHPOBATh U HCCIIEI0BATh MPOLECCHI, IPOTEKAIOIINE C yYacTHEeM MeMOpaH B KJIeTKax?

Tema 3. Buosornueckoe okucjaenue. O0mmii nyrs karadoaunzma. Oomen yrinesoaos (OIIK-3,
OIIK-9)
Jlexknus.
Jlexuus «IlTonsTre o katabonusme u aHabonu3me. buosnepreTuxa»
KaraGomm3mM OCHOBHBIX THIIEBBIX BEIIECTB - YITICBOJOB, JKUPOB, OCIKOB (aMHUHOKHCIIOT); TIOHATHE O
cnenuduueckux NyTsIX Karabonmu3ma (70 oOpa3oBaHWs MHpyBaTa W3 YIVEBOAOB M OOJBIIMHCTBA
aMUHOKHCIIOT U 70 00pa3zoBaHus aneTuia-KoA u3 ®KHUPHBIX KHCIOT U HEKOTOPBIX aMHUHOKHCIIOT) U O0IIeM
MyTH KaTaboau3Ma (OKUCIeHUE TupyBaTa U areTmi-KoA).
OxucnautensHoe AeKapOOKCHIMPOBAHWE MHUPOBUHOIPAIHON KHCIOTHI: IOCJIE0BAaTEIbHOCTh PEaKIIHii,
CTpPOEHUE NUPYBATAETHIPOreHA3HOr0 KoMmIuiekca. L[MKI JMMOHHOM KHCJIOTBHI: TOCIEA0BaTEbHOCTh
peakuuii U XapakTepucTuka ¢epMeHToB. CBs3b MeXAy OOIMIMM IMyTeM KaTra0oju3Ma M LIEMblo MepeHoca
AIIEKTPOHOB U MPOTOHOB. MEXaHM3Mbl PETYISIUHM LUTPATHOTO LMKIA. AHabonuueckue (QyHKUIMU UK
JIMMOHHOM KHCIIOTHI. Peakiuu, MOnmoIHSIOMKUE [IUTPATHBIN ITUKII.
Konuenrtpamuss MeTaboiIMTOB - Mpeaenbl H3MEHEHHM B HopMe M npu maroigoruu. CBsi3b MEXIY
aHaboIM3MOM U KaTabOJIU3MOM.
DOHJEProHNYEeCKUe U DK3EPrOHMYECKHE pEeaklUud B KUBOM KieTke. Makpospruyeckue COEeIUHEHUS.
CybctparHoe (ochopunupoBanue, okucauTeabHoe GochopunupoBanue. [leruapupoBaHue cyoCTpaToB u
OKHCJIEHUE BOJOpoaa (00pa3oBaHKe BOABI) KaK UCTOUHMK dHepruu s cuare3a ATD. HA/[-3aBucumsbie u
¢dnaBuHoBBIe geruaporeHasbl, HAJIH-pgerumporenasza, yOuMXWHON-IeruaporeHas’a (IIMTOXpOM C -
penykrasza). [lutoxpom ¢ - okcunaza. OxucnurenbHoe dhocdopunupoBanne, kodpdunuent P/O. Ctpoenune
MUTOXOHJIPUH U CTPYKTYypHAsl OpraHU3alus bIXaTeIbHOW menu. TpaHCMEeMOpPaHHBINA AJIEKTPOXHUMHUYECKUMA
MOTEHIMAaN KaK MPOMEXyTouHas (opMa SHEpPruu MpHU OKHUCIUTENbHOM (ochopunrpoBaHuu. Perymsmus
Lenu TIepeHoca OJIIEKTPOHOB (AbIXAaTeNbHBIA KOHTPOJb). Pa3o0lieHne TKaHEBOTO JbIXaHUS U
oKHUcIUTeNbHOTO (ochopunrpoBanus. TepmoperynsartopHas (GYHKIHsS TKaHEBOro nbixaHus. Hapymienus
HHEPreTUYEeCKOro OOMEHa: THUIIOPHEPreTUYeCKUe COCTOSHUS KaK pe3ylbTal TUIOKCHM, THIO- WIH
aBUTAMUHO30B U Jp. NpU4YUH. TepMoreHHass (pyHKIHS SHEPreTHUYecKoro ooMeHa B Oypoit )KMpOBON TKaHHU.
BospacTHast XapakTepuCTHKa 3>HEPreTHYecKoro oOecIeueHHs OpraHu3Ma MHUTATEIbHBIMU BEIIECTBAMH.
OOpazoBaHue TOKCHYECKUX (OPM KHUCIOPOAa, MEXaHU3M HUX TOBPEXKIAIOLIET0 JEHCTBUS Ha KIIETKH.
[ToBpexxnenne memOpaH B pe3ylbTare MEPEeKUCHOTO OKUCICHMsS JIMMUAOB. 3alllduTa OT TOKCHYECKOTO
NecTBUS KHcIopona: HedepMeHTaTHBHbIe - BuTamMuHbl E, C, miytatuoH u Ap.; (epMeHTaTUBHbIE -
CYIIEpOKCHUAMCMYTa3a, KaTajia3a, Iy TaTHOHIIEPOKCHIa3a.

Jlexmst «OOMeH 1 QyHKIIMH YIIIEBOIOBY

OcCHOBHBIE YIJICBOBI )KHBOTHBIX, UX COJIEPKaHUE B TKaHSIX, OWonormueckas poib. OCHOBHBIC YTIIECBOIBI
numm. [lepeBaprBanue yrieBoaoB.

I'mioko3a Kak BaKHEWIIM MeTa0OIMT YIJIEBOJHOrO OOMEHa: o0Iasi cxemMa HWCTOYHHKOB U IyTel
pacxofioBaHUsl TJIIOKO3bI B opraHu3Me. KarabGomm3m TIIOKO3bl. A3pOOHBIM pacmaj - OCHOBHOW IyTh
KaTabonm3Ma IIIOKO3bl y YeJIOBEKa M JPYTHX a’poOHBIX OpraHu3MoB. llociemoBaTenbHOCTh peakiuii 10
oOpa3oBaHus THpyBara (adpOOHBIA TIUKOIN3) KaK CHEIUGUYESCKUN ISl TIFOKO3BI MyTh KaTaboim3ma.
Pacripoctpanenue u pus3monornueckoe 3Hau€HUE adpOOHOTO paciaja TIIOKO3bl. VCIob30BaHNe TITFOKO3bI
JUTSL CHHTE32 KUPOB B TICUCHU U B JKUPOBOU TKAHH.

AHa’pOOHBIN pacrajl TIFOKO3bI (aHAPOOHBIA TIIMKOIN3). [ THKOIUTHYECKAsT OKCUIOPEIYKIIMS, TUPYBaT KakK
akKIenTop Bojopona; cyocrtparHoe dochopunupoBanue. Pacnpenenenne u (U3MOIOTHISCKOE 3HAYCHHE
aHadpPOOHOTO pacIaia TITFOKO3BI.
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13

buocunTe3 moko3b! (ITTIOKOHEOTE€HE3) U3 aMUHOKHUCIIOT, IIUIIEPUHA M MOJIOUHOM KHCIIOThL. B3auMocBs3b
[JIMKOJIM3a B MBIIIIAX W DNIOKOHeoreHe3a B mnedeHu (uukia Kopm). Asnoctepuueckue MeXaHU3MBbI
pErymsiuu  a’poOHOTO MW aHa’pOOHOro TMyTed pacmaja TIIOKO3bl M TIIIOKOHEOTeHe3a. bHOoTHH.
Mertabonuueckue QyHKIMH U MPOSBICHUS aBUTAMUHO3A.

[Ipencrasnenue o neHTo30(hochaTHOM MyTH MPEBPALICHUN TIIIOKO3bl. OKUCIUTEIbHBIE PEAKIIUH (10 CTa UK
puOyno3o-5-¢ocdara). CymmapHsie pe3ynbrarsl neHTozodocdarsoro nytu: odpasoanne HAJIOH+H+ u
nenTto3. Pacripoctpanenue u Gpusnoaorndeckoe 3Ha4CHUE.

CBoiicTBa M pPacHpOCTPaHEHHE IVIMKOI€Ha KaK pEe3epBHOrO MojiMcaxapuja. BHOCHHTE3 DIHMKOreHa.
MoOwnu3anus IIMKOreHa.

OcoOeHHocTH OOMEHa TVIIOKO3bl B Pa3HbIX OpPraHax M KIETKax: SPUTPOIMTHI, MO3L, MBILIIbI, >KUPOBas
TKaHb, NICYEHb.

W3meHennss oOMeHa IVIOKO3bl B MEUYEHHU (CHHTE3 W pachaj IIHUKOTeHa, IIMKOJIM3) NMpU CMEHe MepHuona
MUIIeBapEHUs] Ha MOCTa0COPOTUBHBIN NMEPUOA U COCTOSHUS MOKOSI HAa MbIlIeuHYyt0 paboTy. Ponb uHcynuHa,
IJIIOKaroHa, aJpeHaiuHa, MPOTeMHKUHA3, aJeHUJIATIUKIa3HONH U HHO3UTON(OCHATHON CUCTEM.

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

HacnenctBeHHble HapylIeHUs: OOMEHa MOHOCAXapuI0B U JMCAXapHUIOB: TaJlakKTO3EMHUsI, HETIEPEHOCUMOCTh
(bpPyKTO3bI, HENMEPEHOCUMOCTh IUCaXapuaoB. [JIMKOreHO3bl M arIMKOTe€HO3bl. HapylieHus yrieBOgHOTO
oOMeHa Ipu caxapHOM Jauadere.

[Tonsitue o gommure. [laTeii kmace gonuHroB «MomynsaTopsl MeTaboimu3mMay. VHCYIMH Kak JOTMMHTOBBINA
MonmynaTop Merabomm3ma. MHmuBUAyadbHbIE OWOXMMHUYECKHE PpEAaKIMA OpraHu3Ma dYeJioBeKa Ha
JOTIMHTOBBIN HHCYJIMH.

JlaboparopHbie padoThbI.
JlaGopaTopHoe 3ansiTtue. JIaboparopHasi padbora «OkcuaopeayKTa3bh)
OOnapyxeHre JNeruaAporeHasbl (KCAaHTHHOKCHAA3a, allbJeTUIACTUAPOTEHA3a) B MOJOKe (peakius
[[Mapnunrepa).
ComocraBiieHre peIOKC-OTEHIINAI0B PUOOBIABHHA U METHIIEHOBOTO CHHETO.
Onpenenenue karanassl o A.H. baxy u A.M. Onapuny.
KoHTposnbHBIE BOIPOCHI:
1. Kakue peaknuu katanu3upyroT GepMeHTHI Kilacca OKCUI0pEayKTa3?

2. Kakue xodepmeHTHI BXOAAT B cocTaB okcuaopenykraz? Kakue BUTaMUHBI HEOOXOOUMBI UIS MX
obpa3zoBaHus?

3. PaccmotpuTe poinb AeruaporeHas B mpoieccax OuoIorudecKoro OKUCICHHUS.

4. I'ne nokanu3oBaHa MEKTPOHOTpaHCIIOPTHAS Lenb? Kakue coequHeHns ABISIIOTCS JOHOPAMH TPOTOHOB U
AIIEKTPOHOB JJISl JbIXaTE€IbHOU LIenun?

5. PaccmoTrpuTe Mexann3Mm (yHKIIMOHUPOBAHUS JBIXATCILHOM IIETTH.
6. Uto sABNseTCSA ABMXKYIIEH CUIION AJIs IEPEMELIEHUS 2JIEKTPOHOB B JIbIXaTEJIbHOM Lienun?

JlaGopaTopHoe 3ausitue. Jlaboparopuas padora «IlupoBuHOrpagHasi KHCJI0Ta — MeTA00JUT 001IEer0
MyTH KATA00JIU3Ma))

KonnuecTBeHHOE OlNpeneneHne NUPOBUHOIPAaJHON KHCIOTHI B MOYE.
KoHTposnbHBIE BONIPOCHI:

1. JlaiiTe onpenenaeHne MOHATHIM «META00IN3M», «KaTabOIN3M», «aHAOO0IHU3M.
2. [lepeuncnurte OpraHoUAbI KaTaOOINIECKON U aHAOOIMYECKON CUCTEM.

3. Kakue oCHOBHBIE JTalbl BKJIIOYAET KaTabonu3m?

4. Kakne coeuHEeHNs] HAa3bIBAIOTCS KIIOUEBBIMU MeTabonuTamu U noyemy? KakoBbl MyTH MX IpEeBpamieHHs
B OpraHusme?

JlaGopatopHoe 3ansitue. Jlaboparopnasi padora «MeTa0oJMTHI YIIIeBOAHOIO 00MEHa»
KonnuecTBeHHOE onpeesieHne akTUBHOCTH aMUIIa3bl B CHIBOPOTKE KPOBH.

OH3UMaTHYECKUH MCTOA KAQUCCTBCHHOTO W IOJYKOJIMYCCTBCHHOI'O OIPCACIICHUA TIJIIOKO3bI B MOYC C
IIOMOIIBIO TCCT-IIOJIOCKH.

KoHTposnbHBIE BONIPOCHI:



. KakoBbI onTuManbsHbIe yCITOBUS (YHKIIMOHUPOBAHUS TTAHKPEATUIESCKON aMIUIIa3hl?

. Kakue mpoaykTs! OymyT oOpa3oBaThCsl U3 KpaxMajia B IPUCYTCTBUH MOHKEITYI0OYHOTO coKa (in vitro)?
. Kak MoxHO ompenenuTh Haaudue MpoayKTOB THAPONIN3a Kpaxmala B mpooe?

. UTo MOXKeT OBITh TPUIMHON TUTIEPTITMKEMUH ?

1
2
3
4
5. Ilpu xakux 3a001eBaHUSAX WK (PU3NOJIOTHUECKUX COCTOSIHUAX HAOMIONACTCS TITIOKO3YpHs?
6. Kakue coeqrHeHUS SBISIOTCS MPOAYKTaMH a3pOOHOTO U aHAYPOOHOTO TIIUKOJIHM3a?

7. IloueMy B OpraHu3Me COXpaHsETCs SHEPreTUYECKH HEBBITOAHBIN aHA3POOHBIN TITUKOIN3?

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

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

10. BeesimHOE KUBOTHOE COICPKUTCS HA JIUETE, JUIICHHON YrieBoJoB. KomndecTBO OENKOB M JUMUAOB B
pauuoHe nocratoyHo. KoHIEHTpauusi IIIOKO3bl B KPOBH HOpMalibHas. 3a CYET Kakoro mporuecca
MOJIICP>KUBAETCSL YPOBEHb caxapa B KpOBU?
JlaGopaTopHoe 3ansiTue. Pemienue 3aay.

3amaun  Ha OoOmIyl0O cXeMy Kara0oju3Ma, pEaKUUW OKHCIUTEIBHOTO  JIeKapOOKCHIMPOBAHUS
MUPOBUHOTPAJHOM KUCIOTHI M ITOCIIEA0BATEIbHOCT PEaKIMi KA TPUKAPOOHOBBIX KUCIIOT.

3aauy 0 CTPOCHUIO U MEXaHU3MY AEUCTBUS JbIXaTe€IbHON LIENH.
3aauy Ha HAaNMKMCAaHWE YPAaBHEHUHN peaKIfii 1 MeXaHW3MOB IIPOLECCOB OOIIETo MyTH KaTabonu3ma.

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

3amaul Ha OCHOBHBIE MATOJIOTUU YIVIEBOIHOTO OOMEHa (IIMKOTEHOBBIE OOJE3HH, CaxapHbIM auader,
(bpyKTO3ypHs, ralakTO3eMUsl, HAPYIICHUS IePEeBAPUBAHNS U BCACHIBAHUS YTJICBO/IOB).

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. CocraBbTe M U3YUNUTE KOHCIEKTHI JIEKIUI IO TEME.
2. IlpuBenure mpumepsl He MeHee 10 Makpol’proB, 3alUIIMTE YPAaBHEHUS PEaKLUM HX paclleryIeHUs,
YKa)KUTE, CKOJIbKO SHEPTUU BBIICIIAETCS B KAXIOM CIydae.
3. [loaroroBbTe KOHCHEKT «IeTepononucaxapuab.

4. TlogrotoBsrech K JabopaTopHbM paboTam «Okcumopenykrasbl», «llupoBUHOTpamHas KUCIOTa —
MeTaboJIUT 00IIero MyTH Karabonu3may u «MeTabomuThl yIIIEBOJHOTO OOMEHay: 3aroIHUTE JTa00paTOpHBIN
KYpHaJI, ONMUIINTE XOJ BBINOJHEHUSI paboThl, ypaBHEHUs peakuuil. OTBETbTe Ha KOHTPOJIbHBIE BOIPOCHI.
[Tocne BeImoHEHUS 1ab0paTopHO pabOThl BHECUTE B J1aOOPATOPHBIN KypHaJ HAOMIOACHHUS M BBIBOIBI 11O
MIPOBEJICHHBIM OIIBITaM.

5. OTBeThTE HA BOMPOCHI:

e Oco0eHHOCTH (PYHKIIMOHUPOBAHUS MEPBUYHBIX U BTOPUYHBIX JETUIPOTeHAa3, YOUXUHOHOB,
uuToxpoMoB. Ponb Buramuuos E u K.

o MuKpoCOManbHOE OKUCIICHHE.
o DepMeHTHI KaTaliasa, IepoKCHaas3a, CyNepOKCHIANCMYTa3a. 3HaueHNE B OpraHu3Me.
o TOKCHYHOCTH KHCIIOPOAA, €r0 aKTUBHBIE (POPMBI, MEXaHU3MBbI 3aILIUTHI.

o [muxorennas GyHKIMS Me4eHH, OMOCUHTE3 U MOOUIIU3ALMs TIIMKOTEHA, PErYIIALNs U BO3MOXKHbBIE
HapyIICHUS.

YeHOUHBIC MEXaHU3MBI TPAHCIIOPTA BOIOPO/Ia U3 IUTOIUIA3MbI B MUTOXOHAPUH. MaiaT-acniaprarHas
1 TUIepondocdaTHbIS YeTHOUHBIE CUCTEMBI.

o OOMeH aKkTO3bI U TajlakTo3bl. BKiltoueHune GppyKTo3bl U ranakTo3bl B MPOILECC MIUKOIN3A.

o Paznuuus u cXo7CTBO CIUPTOBOTO OPOXKEHHSI U TIIMKOJIH3A.

o HccnenoBanue KpoBU U MOYM OOJIBHOTO MOKa3ajo, 4TO B KPOBU YPOBEHb caxapa B Mpejienax HOPMBI,
B Moue Mpoba Ha TMIII0KO3Y MOJNIOKUTENbHAs. MOXeT 1 ObITh ITIOKO3YpHs 0€3 THIepriIuKeMun?
CrnenyeT 1 MOTy4YeHHbIE Pe3yJbTaThl aHATN3a CUUTATh OITMOOUYHBIMH?

[Touemy GONBHBIM C HAKJIOHHOCTBIO K MOJTHOTE PEKOMEHIOBAaHO OTPAaHUYUTh YIIOTpeOIeHne
YIJIEBOJIOB U 3aHUMATHCS (PU3KYIBTYpPOii?



o Pebenky Miajiero mkoiabHOTO BO3pacTa HEOOXOAMMO ONPEACIUTh COJepKAHNE caxapa B KPOBH [T
BBISIBJICHHS caxapHOro auabeta. PebeHok nepes npoBeeHneM npoosl B 1a00OpaToprH OYCHb
BOJTHOBAJICA, TJIaKaJl. YCTAHOBJICHO, YTO Y peOCHKa YPOBEHb caxapa B KPOBH BBIIIE HOPMBI.
CBUIETENIBCTBYET JIM 3TO O HATMYUH y peOeHka nuadera?

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

Baxkneiimme nunuapl TKaHeld uenoBeka. Pe3epBHbIE NUMHUILI (GKUPBI) W JUMHABI MeMOpaH (CIOXKHBIE
munuabl). JKUpHBIE KHCIOTH JUMHUAOB TKaHEeW denoBeka. HesameHmMble (akTOpbl MUTAHHS JTHITHIHOM
MIPUPOBIL.

[IumeBbie >kupbl W WX TepeBapuBaHue. BcackiBaHWEe TPOAYKTOB TNepeBapuBaHusa. Hapymenus
MepeBapuBaHus W BCachbIlBaHWA. PecHMHTE3 TpHUANMITIUIIEPUHOB B CTEHKE KuileyHuka. OOpa3oBaHHe
XUJIOMUKPOHOB M  TPAHCHOPT JKUPOB. Pojib  anmoJUMONpOTEMHOB B  COCTABE  XUJIOMHUKPOHOB.
Jlunonporennnunaza. buocuHTes )KUPOB U3 yrIIeBOOB B neueHu, ynakoska B JIOHII u tpancnopt. Cocras
Y CTPOCHHE TPAHCIIOPTHBIX JIUIIONPOTEMHOB KPOBU. [ MIIEPXUITOMUKPOHEMUSL, TUTIEPTPUTITULIEPUIEMHUSL.
JlemoHMpOBaHWE U MOOWIHM3AIUS )KHPOB B KUPOBOW TKAHHU, PETYNSAIMSA CUHTE3a U MOOWJIU3AIMH KUPOB.
Ponb mHCynmHa, TIOKaroHa M ajapeHajanHa. BHOCHMHTE3 KUPHBIX KUCIOT, B-OKHCICHHE XUPHBIX KHCIIOT.
TpaHCTIOPT KUPHBIX KUCIOT aTbOYMUHOM KpOBH. Perymsius metabomu3Ma KUPHBIX KUCIOT. buocunTe3 u
KCTOJb30BaHNE KETOHOBBIX TEJl B KAUE€CTBE UCTOYHUKOB SHEPTHUH.

OcHoBHble  ¢ochomunmuapl ¥ DIAKOJWUIHIBI  TKaHEH  YeloBeKa: rutepodochomumm b
(bocharnmunxomuubl,  pocharuamidTanonamunbl,  docharununcepunsr).  Chunrodochomunuaml,
DIMKOTIIUIICPOIHMITUAIBI, TIUKOChUHTOMMIHABL. [IpencTaBieHne o OWOCHHTE3e M KaTraboOIM3Me 3TUX
coeauHeHnit. @yHkmu Gochonunuaos U rUKOMUMUA0B. CHUHTOIUTUIO3EI.

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

O6meH cTeponioB. XOJECTEpUH KakK TMPEAIIECTBEHHUK psAna Jpyrux crepounoB. IlpencraBienue o
OmocuHTe3e XoJjectepuHa. BoccraHoBinenune rumapokcumeTmirytapmi-KoA (I'MIY) B MeBanoHOBYIO
kuciorty. Perynsauus cunre3a u aktuBHOCTH ['MI'-penykra3pl. CUHTE3 HKETYHBIX KHUCIOT U3 XOJECTEPHUHA.
Konbloramusi KeIyHBIX KHCIOT, MEPBUYHBIE U BTOPUYHBIC >KEIYHbIE KHUCIOTHL. BhIBeneHUE KEeTYHBIX
KHUCJIOT U xonectepuHa u3 opranusma. JIHIT u JIBII - TpancnoptHbie (hopMBbl XOJecTEprHA B KPOBH, POJIh B
oOMeHe xonectepuHa. [umepxonectepuHemusi. buoxuMHuYecKHe OCHOBBI Ppa3BUTHS aTEPOCKIIEPO3a.
CemeliHas runepxoiiecrepuHeMus. buoxumuyeckne OCHOBBI JIEUEHHUS] THUIEPXOJIECTEPUHEMUU U
arepockiepo3a. Poap [J-kucmor B mOpoduMIaKTHKE arepockiepo3a. MexaHu3M BO3HUKHOBEHHS
KEITYHOKAMEHHOW 0O0JIE3HM (XO0JIECTEPUHOBBIC KAMHH).

MenbpaoHMI — MpenCTaBUTENb MSATOTO Kiacca JOMUHTOB «Monmystopsl MeTabonusMay. buoxumudeckoe
s dexTsl Menbaonus. Biusuue MenboHUS Ha METa0OIMYECKUE TTPOLIECCHl B OPraHU3ME YeJIOBEKa.

Jlexmst «OOMeH U GyHKUIUU aMUHOKHCIIOT B 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 (M30MPaTEeILHOCTD
TUIPOJIN3a MENTUIHBIX CBsI3eil). DK30MenTuAa3bl: KapOOKCUIIENTH1a3a, aMUHOIIENTHAA3bl, TUMENTHAA3HL.
[TocTymuieHre aMMHOKHUCIIOT B KJIETKH TKaHEH.

JlmarHocTruueckoe 3Ha9YeHnEe OMOXUMHUYECKOTO aHAIIN3a KETYIOYHOTO U AYOACHAIBHOTO coKa. [IporenHassl
TIOJKEITYOYHOM KeJe3bl U TTAHKPEATUTHI.

TpancamuHupoBanue: amuHoTpaHcdepassl, kodepmeHTHas ¢GyHKIUs ButamuHa B6. CnenududHocTb
aMHHOTpaHCc(epa3. AMHHOKHUCIIOTHI, YYaCTBYIOIIME B TPAHCAMUHUPOBAHHUU; 0CO0as POJb TITyTaMHHOBOW
KHUCJIOTHl. buonorndyeckoe 3HaYeHHWE peakuui TpaHcamuHUpoBaHus. OmpeneicHue TpaHCAaMHHA3 B
CHIBOPOTKE KPOBU TIPU JMATHOCTHKE HWH(ApKTa MHOKapaa, 3a0oneBaHUsX medeHH. OKUCIUTETHHOE
JIe3aMHHAPOBAHNE aMHHOKHUCIIOT; TIIyTaMaTaeruaporeHasa. Hempsmoe ne3aMUHHpPOBaHHWE aMUHOKHCIIOT.
Bbronorndeckoe 3HaueHNE Je3aMHUHUPOBAHUS AMUHOKHCIIOT.
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KoHeuHble POAYKTHI a30THCTOrO OOMEHA: COJIM aMMOHHS U MoueBHHA. OCHOBHbBIC UCTOYHUKH aMMMaKa B
opranusme. Ponb miiyramMuHa B 00€3BpEKUBAHUM M TPAHCIIOPTE aMMHakKa. [ TyTaMUH Kak JOHOP aMUIHOM
TPYIIBI IPU CUHTE3E psijia coequHeHnid. [myTaMuHasza noyek; oOpa3oBaHue U BbIBEJICHHE COJIEH aMMOHUSI.
AKTHBalMs INMyTaMHHa3bl NOYEK npu aunupos3e. buocuHre3 moueBHHBI. CBS3b OPHUTHMHOBOIO LIMKIIA C
npeBpameHus M (GyMapoBOH M acHaparvHOBOM KHCJIOT, MPOUCXOXKJEHHE aTOMOB a30Ta MOYEBUHBI.
Hapyuienns cunTe3a 1 BEIBECHUS MOYEBHHBI. | HIIEpaMMOHUEMUHN.

OOMeH 0€3a30THCTOrO0 OCTaTka AaMHUHOKHCIIOT. IJTIMKOTE€HHbIE M KETOT€HHBIE aMHHOKHUCIOTHEL. CuHTE3
TIIFOKO3BI M3 aMHUHOKHCIOT. CHHTE3 aMHHOKHCIIOT 13 TIIFOKO3EI.

TpancmerunupoBanre. MeTHOHMH W S-ageHO3WIMETHOHMH. CHHTE3 KpeaTwHa, aJpeHajnHa,
dbocharununxomunos; metrupoBanue JIHK. TerparuapodonueBas kKucioTa U CHHTE3 OIHOYITIEPOIHBIX
TpyNI: UCMHOJb30BAHME OAHOYIVIEPOAHBIX TPYNN MPOU3BOAHBIX TETParuapodoiMeBOil  KHUCIOTHI.
MetunupoBanue romoructenHa. [IposiBiieHHsT HEITOCTaTOYHOCTH (HOJIMEBOW KHCIOTHI. AHTHBUTAMHUHBI
(dbonmmeBoil KUCIOTHL. MexaHu3M ACUCTBUS cyab(aHmIaMHIHBIX TpernapatoB. OOMeH ¢deHunasaHuHA U
TUPO3HHA B pa3HbIX TKaHAX. DeHUIKeTOHypuUs: OMOXUMUYECKUN Ne]eKT, IposBICHUS OOIE3HH, METOIbI
npenynpexaeHns (reHeTudecKkass KOHCYJbTallus), AUarHOCTUKA U JieueHue. AJIKanTOHYypHs. ANBOMHHU3M.
Hapymenne cuntesa godamMuna npyu napKuHCOHU3ME.

JlexapOOKCHIIMPOBaHWE aMUHOKHCIIOT. BOTeHHbIE aMUHBI: THCTAMUH, CEPOTOHHH,

"l-aMMHOMACJsIHasE ~ KUCJIOTa, KarexonmamuHbl.  OOpaszoBanue, ¢QyHkimu. JlezaMuHHpoBaHuE U
THIPOKCHIIMPOBAaHUE OMOTEHHBIX AMHHOB.

JlaboparopHbie padoThbI.

JlaGopaTopHoe 3ansitue. JIaboparopHasi padora « BiusiHue KeJTYHBIX KHCJI0T HA AaAKTUBHOCTH
MAaHKPeATH4eCKOM JUIa3bi».

Omnpenenenre akTUBHOCTH MMaHKPEATUUECKOH JIMTMA3bl TATPUMETPUUECKUM METOJIOM.
KoHTposnbHBIE BOIIPOCHI:

1. B uem paznuuune pyHKInNA GochOoIUUI0B U TPHAMITIUIIEPUHOB?

2. K xakomy kjaccy (pepMEeHTOB OTHOCHUTCSI TAaHKpeaTHyecKas Tumnasa?

3. Kako#l TUII XUMHYECKOM CBA3W PACHICIIIACTCS TAaHKPEATUYECKOW JTUIA301?

4. KakoBbl (PyHKIIMH COJICH KETUHBIX KUCIOT B IIEPEeBApUBAHUN U BCACHIBAHUU JINTTHIOB?

JlabGoparTopHoe 3ansiTue. Jlaboparopnas padora «OnpenejieHue o0Iero xojiecTepuHa B CbIBOPOTKeE
KPOBH NPSIMBIM METOJ0M 10 peakuuu 3JIaTKuC — 3aKkay.

DOTO3NEKTPOKOIOPUMETPUYECKOE OMpeAesieHue OOIIEero XOJNeCTEpUHAa B CHIBOPOTKE KPOBH MPSMBIM
METOJIOM TIO peakiuu 3iarkuc — 3aka. [loctpoeHune kaauOpoBoUHOTO Tpaduka.

KoHTponbHbIE BOTPOCHI:

1. Ilepeuncnure QyHKIMH XOIECTEpUHA B OPraHU3ME.

2. YkaxuTe, B KAKUX OpraHax MPOUCXOJUT CUHTE3 X0JIECTepUHA «Ha SKCIIOPTY.

3. Ilouemy yainie BCTpeyaeTCsl TUIIEPXOIECTEPUHEMUS, & HE TUIIOXOJIECTEPUHEMUS ?

4. Kak U3BMEHUTCS CUHTE3 X0JIECTEpHUHA MPU MUTAHUM TOJIBKO pacTUTEIbHOM nuieit? [Touemy?
5. Kakum o6pazom Oosnbliast 4acTh XOJIECTEPHUHA BEIBOAUTCS M3 OpraHu3ma’

JlabGopaTopHoe 3ansitue. JlaboparopHasi padbora «OnpenejieHne KUCIOT KeJTyI09HOT0 CONEPKUMOTO.
KosnyecTBeHHOE onpeae/ieHre KPpeaTHHUHA B Mo4e 10 uBeTHOH peakuuu Adde (meroa [lonmepa)»

TurpoBaHue KHUCIOT MKEIYJOYHOTO COJIEPKUMOIO C KCIIOJNBb30BAHUEM HHJIUKATOpPOB (eHondranenHa,
KOHI'0-KpacHOTO, aJIN3apUHOBOTO KPacHOTO.

DOTO3NEKTPOKOIOPUMETPUYECKOE OIpe/ieJIeHHe KpeaTuHWHA B Moye Mo IBeTHOW peakuuu SAdde (meron
[Tonmmepa).

KoHTponbHbIE BOTPOCHI:

1. Kakue ¢axTopbl onpeaesitoT OHOJIOTHYeCKy 0 IEHHOCTh MUIIEBBIX OETKOB?

2. Kakue ycnoBust HeOOXOIMMBI JJIs TIEpEBAPUBAHUS OCIIKOB B JKETyaKe?

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

4. Kak npenoTBpaniaeTcst AHCTBUE MENTHUIA3 Ha KIETKH JKEeyIKa U KUILICYHUKA?
5. Kak mpoucxoauT akTUBaIUs MPOTCOTUTHICCKUX (PEPMEHTOB JKETYy/IKA M KUIIICUHUKA?
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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.
JlaGopaTopHbie padoThbI.
JlabopatopHoe 3ansitue. Cemuuap «MaTpu4Hble OHOCHHTE3bI»
1. Obmas cxema 6uocunresza JJHK u PHK. O6pa3zoBanue cBsi3zeil MeX1y HYKJICOTHIAMHU.
2. ®epmentsl 6nocunTe3a JJHK. benkoBbie hakTopsl.
3. Cunre3 IHK u PHK na marpune PHK. be3marpuunbie CHHTE3BI.
4. Cunre3 6enka. O6pazoanue amuHoanui-1-PHK. ['eHeTnueckwmii ko,
5. 'eHHBIN JOIUHT.
JlabopaTopHoe 3ansiTue. Pemenue 3agaq
3aauy Ha OCHOBHBIE MAaTOJOTHH, CBA3aHHbBIE C HAPYLIEHUEM 0OMEHA HyKJIEHMHOBBIX KHCIIOT.
3aauu ¢ UCTIONH30BAHUEM TAOIUIBI TCHETUYECKOTO KOJIa.
3aauy Ha 3HAHUS O MPOLECCaX PEIUIMKAIIMK, TPAHCKPUIILIUHU, TPAHCIISIIIUH.
3aaun Ha PETYNSIMIO CKOPOCTH OEITKOBOTO CHHTE3a Y MIICKOITUTAIOIINX.

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

. Pacnag 1 BcachiBaHMe HYKJIEMHOBBIX KHCIIOT.

. Pacmiax myprHOBBIX OCHOBAHMIA.

. CUHTE3 NHPUMHUINHOBBIX OCHOBAaHUM.

. CuHTE3 MypUHOBBIX OCHOBaHUH.

. CUHTE3 HYKJICO3U/I- M IE30KCUHYKICO3uATpu(oCchaToB.

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

. OcHoBHBIE dTanbl onocunTe3a JJHK.

. buocunre3 PHK.

10. IIpoueccunr PHK.

11. Cunte3 IHK u PHK na marpuue PHK. beamarpuunbie cuHTE3HbI.
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12. Cunres 6enka. O6pazoBanue amuHoaunia-T-PHK. I'enernueckuii ko,
13. OcHOBHBIE 3TaIbl CUHTE3a OelKa.
14. Tlepenoc 6enka uepe3 MmemOpansl. [TocTTpancisimuonHas MoguduKaus O6eka.
15. Perymsimust cunTe3a Oenka.
16. I'ennas umwxenepusi. Cozganue u ucnoib3oBanue pekomOuHanTHeIX JJHK.
17. IlousaTHE O TEHHOM JOIWHTE.
18. bruoxumuueckue nocaeACTBUsI FTEHHOTO JOMUHTA JJIsl OpraHu3Ma YeJIoBeKa.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. CocraBbTe M U3yUUTE KOHCIIEKTHI JIEKIIUH 110 TEME.
2. 3apucyiiTe cXeMy peruiMKaimoHHoN BWIkU nipu cunrese [JHK.
3. CocraBbre Tabmuiy «JlekapcTBeHHBIE MpemapaThl - WHTHOUTOPHI CHHTE3a Oelika W HYKJICHHOBBIX
KHUCJIOT». YKQKUTE Ha3BaHUE Ipernapara, ero XMMHUIeCKyI0 IPUPOIY, MEXaHU3M JICUCTBUSL.
4. BeinoaHUTE 3a]aHUS:

o BribGepute coenuHenHusl, SBISIONUECS JOHOPAMHU a30Ta B CUHTE3€ MTyPUHOBBIX HYKJICOTH/IOB!
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a) riu; 0) aina; B) acm, r) MmetwieH- 1T OK; n) miH.
o VYkaxure GpepMeHT, KoTopblii cunTesupyetr PHK-3arpasky: a) JIHK-nurasza; 6) npaiimasa;

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

e) 7-metun-G-tpudocpar?

Kaxo#i hepmenT BemomnuseT GyHkuio packpyuuBanus crimpanu JJHK B xone permkanuu:

a) JIHK-nurasa; 6) xenukasa; B) mpaiimasa; r) JJHK-nonmumepasa I1I; e) JJHK-monumepasa 1?
BriOepuTe monoxkeHus, IpaBUILHO XapaKTEPHU3YIOIINE CBOMCTBA OMOIOTHYECKOTO KOJa!

a) KaXJIOMy KOJOHY COOTBETCTBYET TOJBKO OJHA aMHMHOKHCIOTAa; 0) OJHY aMHUHOKHCIOTY MOTYT
KOJMPOBAaTh HECKOJBKO TPUILJIETOB; B) CMBICI KOJAOHOB OJMHAKOB JUISl BCEX JKUBBIX OPraHM3MOB Ha
3emiie; T') KaKI0l aMUHOKHUCIIOTE COOTBETCTBYET TOJIBKO OJUH KOZI0H; A) kogoHsl MPHK cuuthiBatorcs
B HaIpaBJIEHUU OT 5'- K 3'-KOHILy.

o Urto HEOOXOMMMO 715t MHUIMANUU TpaHcasiun: a) MetTuoHnH-TPHK; 6) I'T®; B) komoust AUG unu
GUG; r) AT®; 1) amunoanun-TPHK; e) komorast UAA, UGA unmu UAG?

o Mupaykius - MexaHU3M PETYIALNU KOJIMYecTBa OelKka Ha YPOBHE a) TPAHCIISAIUHY;

0) POIIECCHHTA; B) TPAHCKPHUIILINK; T) ACTpaalliu.
5. 3akOHUNTE ypaBHEHHUE PEAKIIUU CUHTEe3a: prb030-5-pocdar + ATD ...
6. N3o0pasure crpykrypy ¢pparmenrta u-PHK, kommnemenrapnoro cienyromemy ¢pparmenty JHK: A-LI-T.

Tema 6. Peryasinusi meradonusma (OIIK-3, OIIK-9)
Jlexknus.
Jlexuust «'opmoHbl. OCHOBHBIE PUHIIMITBI PETYIISALINN OOMEHA BEILIECTB B OPraHU3ME»

TopmoHanbpHas PEeTyIslus Kak CPEACTBO MEKKICTOYHOW M MEKOPTaHHON KOOPAMHAIIMK OOMEHA BEIIECTB.
OCHOBHBIE CHCTEMBI MEXKIECTOUHOM KOMMYHHUKAIIMU: SHJOKPUHHAS, MapaKpUHHAS, AyTOKPUHHASI CUCTEMBI.
Knaccudukanus TopMOHOB 110 MECTy 0Opa3oBaHUs, 10 MEXaHU3MY JEHCTBUSA. POjb TOPMOHOB B cHCTEME
perymsiiuu MetabonusMa. M3aMeHenns: metabonu3mMa npu THIO- U TuniepTupeose. [I[puduHbl U IposBIeHUS
sHAEMUYECKOTo 300a. [looBBIE TOPMOHBI: CTPOCHHE, BIUSHUE HA OOMEH BEMECTB U (DYHKIIMH TOJIOBBIX
JKeJe3, MaTKH ¥ MOJIOUHBIX JKene3. [OpMoH pocTa, cTpoeHne, QyHKIIUH.

CuHTe3 U cexpenusi MenTHIHBIX TOPMOHOB, TPOU3BOJIHBIX AMUHOKHUCIIOT U KOPTUKOCTEPOUI0B. 3MeHeHust
KaTabonu3Ma TIpU TUTIEP- ¥ THIMOKOPTHIM3ME. Perynsiusi CHHTe3a M CEeKPEIMH TOPMOHOB MO0 MEXaHU3MY
00paTHOi CBSI3U.

Perymnsius sHepreTnueckoro Metadom3ma, posib HHCYJIMHA M KOHTPUHCYSPHBIX TOPMOHOB B 00€CTICUCHUN
roMmeocrasa. Poip MHCYNMHA ¥ TIIIOKaroHa B PETYJISIMN SHEPTeTUYECKOTO METaboM3Ma MpU HOPMAJIBHOM
MMUTaHUH U TIPU TOJIOAaHNH. VI3MeHeHrs TOPMOHAIBHOTO CTaTyca M MeTaboIM3Ma IpH caxapHOM JThadeTe.
[TaToreHe3 OCHOBHBIX CHMITOMOB caxapHoro nauabera. JlmaGetmdeckas koma. [laTorene3 mo3mHUX
OCIIO)KHEHUH caxapHOro auadera (Makpo- ¥ MUKPOAHTHONATHH, HEPOTATHsI, PETHHOMATHS, KaTapaKTa).
TopMoHBI U MOAYNIATOPEI MeTabonu3Ma 3ampenieHHoro cnrcka WADA (aHTHACTpOTeHbI, aHAOOINYECKHe
CTEPOUJIbI, HHTUOUTOPHI apoMarasbl, CEJICKTUBHBIC MOIYISTOPBI PEIIEITOPOB ICTPOTeHA) — OMOXUMUYECKUE
ACIIEKThI BIMSHUS HA OPraHU3M YE€JIOBEKa.

[ MTIOKOKOPTHKOUI-COAEPIKAIIIE TOMUHT-TIpEnaparbl: OMOXUMHUYECKNE MEXaHWU3Mbl BIUSHUS HA OpraHU3M
JeJIoBeKa.
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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.

JlabopaTropHbie padoThbI.
JlaGopaTopHoe 3ansitue. JIaboparopHasi padbora « MuHepaabLHbIA U BOIHO-COJIeBO 00MeH)
KauecTBeHHOE ompeneneHre XJI0puI0B B MOYE.
OTKpbITHE MOHOB KaJbIIHs B MOYE.
OtkpeiTHe GocdaroB B MoUe.

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

KoHTponbHbIE BOTPOCHI:

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

3. Ilepeuncnute npuuuHsl runepdocdareMun u runodocharemMun.

4. KakoBbl (pyHKIIMH KaJbIUS B OpraHU3ME?

5. B Kakux cirydasx MOXET pa3BUBATHCS THIIOXJIOPEMUS U TUIIEPXJIOPEMHUS?
JlaGopaTopHoe 3ansitue. JlaboparopHasi padora «KayecTBeHHbIN M KOJIMYECTBEHHbIN AaHAJIN3 MOYM»
Onpenenenne pH Moun yHUBEpCaIbHON MHIMKATOPHON OymMarou.

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 KHCIOH Cpele B TPUCYTCTBUHM HACHIIIEHHOTO pPacTBOpa
nmoBapeHHoW comm; mnpoba Iemrepa; mpobGa ¢  CyIbPOCATUITMIOBONW KHCIOTOW; KOJWYECTBEHHOE
ompeneneHue O6eaka B Mode 1Mo MeToay pasBeaeHus (meton bpannbdepr-Podepre-CTonpHuKOBA).

[TomykonuuecTBEHHBIH METO] ONIPEEICHUS ITIIOKO3bl B MOYE C IIOMOLIBIO TECT-TOIOCOK.
OOHapy)eHre KPOBSHBIX TUTMEHTOB B MOU€ KUIISTYEHUEM CO IeI09bio (mpoba ['emiepa).
KoHTponbHbIE BOTPOCHI:

1. Ilepeuncinre OpraHuYECKUE KOMIIOHEHTHI HOPMAJIbHOM MOYH.

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

3. Kakue cocTOsHUS IPUBOAAT K PA3BUTHIO IIIOKO3YpPHH?
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JlabopatopHoe 3ansitue. CemmHap «Peryasimusi o0MeHa BemecTB B opranusMe. Poab modek B
pery/isiiMu BOJAHO-COJ1€BOr0 00MeHa)» U peleHue 3a1ad.

1. YpoBHHM perynauuu romeocrasza. BzauMocBs3b nporeccoB 0OMeHa BEIIECTB B OpraHu3Me.
2. Perynsauus odMeHa yriieBoJ0B, )KUPOB U aMUHOKHCIIOT TP Y4aCTUU MHCYJIMHA U TIIOKAroHa.
3. Perymsuus oOMeHa yIiaeBOi0B, )KUPOB M aMUHOKUCIIOT MIPH YYAaCTHH aIpCHATTMHA U KOPTU30J1a.

4. 3aboneBaHus, CBI3aHHbIE C HAPYIIEHUEM TOPMOHAIBHOM perynsanud oOMeHa >KUpOB, YIIIEBOIOB U
aMUHOKHCIIOT.

5. OCHOBHBIE TIPOSIBIICHUS CaxapHOTo nruadeTa. buoxuMuueckrne n3MEHEHHs B OpTraHUu3Me.
6. OcoxxHEeHUs caxapHOro auadera: OMOXUMUYECKHUE OCHOBEI.

7. U3meHnenne oOMeHa BEIeCTB IIPH TOJI0JaHUH.

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

9. Hapymienusi ropMOHaIbHOM perysiiiuu oOMeHa Kalblus U Gocdopa.

10. Ponp mouek B moaaepKaHUy MOCTOSHCTBA pH 1 perynsiuu BOQHO-COIEBOro 0OMeHa OpraHu3Ma.
Baszonpeccun.

11. Cucrtema peHMH - aHTMOTEH3HH - aJIbJOCTEPOH.

12. buoxumuueckre MeXxaHU3Mbl BO3HUKHOBEHUS TOYEYHOU THIIEPTEH3UU.
13. ATpuanpHblil HATPUHYPETUYECKUN ENTHI.

14. KuHUH - KaJUIMKPEUHOBAs CUCTEMA.

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

3amaun Ha OCHOBHBIE 3a00JI€BaHUS, CBS3aHHBIC C HAPYLIICHUSIMH TOPMOHAJIBHON peryiasiuu U (yHKIUU
IIOYEK.

3aauy Ha pacCMOTPEHUE POJIM MOYEK MPHU NOJAECPKAHUU ITOCTOSHCTBA pH B ycnoBusx anuaosa.
3aza4n o MEXaHU3MaM PETYJALUN apTEPUAILHOTO JABJICHUS TOYKAMHU.

3amaun MO HapyIICHUI0 OOMEHa BEIIECTB NPU TUNO- WM TUIEPHPOAYKIMH TOPMOHOB M MOYECYHOH
TUIIEPTEH3UU.

JlabopaTtopHoe 3ansitTne. Ko/u1OKBHYM, pelieHHe 3a1a4 M TeCTHPOBaHHe (KOHTPOJIbHBIN cpe3) 1O
Teme «Peryiasinusi MeTadoau3Ma»

1. CoBpeMeHHbIE MPEICTaBICHUs] O TOPMOHAX, OIpEeNIeHHE MOHATHUS, KIacCupHUKanus (10 XUMUYECKOMY
CTPOEHUIO, CTPYKTYPHON OpraHU3allM, MEXaHU3MY JE€HCTBHUSA).

. TopmonsI runodusa, pyHKIMHU B OpraHu3Me.

. TOpMOHBI HaATIOYEUHNKOB, (DYHKIIMH B OPraHU3Me.

. TOpMOHBI IUTOBUIHOW U MAPALTUTOBUIHON Keme3, PyHKIUH B OpraHu3Me.

. TOpMOHBI TOJKETYJOUHOM KeJe3bl U )KEITyJOYHO-KHILIEUHbIE TOPMOHBI, (PYHKIIUH B OpPraHU3ME.
. TecTukynspHble TOPMOHBI, TOPMOHBI SIMYHUKOB, IJIALICHTHI, (PYHKIIMH B OPraHU3ME.

. YPOBHH peryisnuu romeocrasza. Bzaumocss3p nporeccoB 0OMeHa BELIECTB B OpraHU3Me.
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. Perynsnus oOMeHa yrineBo 0B, )KUPOB U AMHHOKHCIIOT TIPH Y9aCTUU MHCYJIMHA U TIIOKArOHa.
9. Perynsauus oOMeHa yIieBOJ0B, dKUPOB U AMUHOKHCIIOT IIPU YYaCTUH aJipeHalIMHA U KOPTHU30JIa.

10. 3a0oneBaHus, CBsI3aHHbIE C HAPYLICHHEM TOPMOHAIBHOW pErymsiiuu oOMEeHa XHpOB, YIJICBOAOB H
AMUHOKHCIIOT.

11. OcHOBHBIE IPOSIBIICHUS caxapHOTo quabeTa. buoxumuyeckue n3MeHEeHHs B OpraHu3Me.

12. OcnoxHeHus caxapHOro quadbeTa: OMOXMMHUYECKUE OCHOBHI.

13. U3menenne oOMeHa BEIIECTB MIPU TOJIOAAHNH.

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

15. Hapymienust ropMOHQJIBHOW PETYIISAIMHI 0OMeHa Kaiublus U pocdopa.

16. MuHepanbHbIi 1 BOZHO-coNeBoi 00MeH. DyHKIMU BOABI B opranu3Me. OCHOBHBIE MapaMeTpPhl KUK
Cpelbl OpraHusmMa

17. DxckpeTopHas GyHKUIHUS TOYEK.
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18. Xumuyeckuil coctaB U (PU3MKO-XMMHUYECKHE CBOHCTBA MOYM B HOpPME U TpU MATOJOTHH.
JInarHoCTUYECKOE 3HAYEHUE.

19. T'omeocrarnueckas GpyHKIHs moyek. Ponp mouek B moajepxaHuu nocrosHcTsa pH.
20. MeTtabonuyeckast GyHKITUS TTOYEK.

21. Ponp movek B MOIAepKaHWUU TOCTOSHCTBA pH M perynsuuu BOAHO-COJIEBOTO OOMEHa OpraHu3Ma.
BaSOHpeCCI/IH. Cucrema PCHUH - QAHTHOTCH3WMH - AJbJOCTCPOH. buoxumuyeckue MeXaHU3MEI
BO3HUKHOBEHUS IOYEYHOU THIICPTCH3UH.

22. AtrpuanbHblil HaTpuilypeTndeckui nentua. KnHuH - KaJuIMKpenHoBasi CucTema.

23. TopMoHBI W MOAYIATOPH MeTa0onu3Ma 3ampenieHHoro crnucka WADA — (aHTHICTPOTEHHI,
aHaOOIMYECKHUEe CTEPOUIbI, MHTUOUTOPHI apOMaTa3bl, CEICKTHBHBIC MOAYISTOPHI PELIETITOPOB SCTPOTCHA) —
OMOXMMUYECKHUE ACTICKThI BIUSHUS Ha OPTaHU3M YeIIOBEKa.

24. TMIOKOKOPTUKOU-COAEPIKAIINE JIOMHUHT-TIpenaparbl: OHOXMMHUYECKHE MEXaHW3Mbl BIHUSHUS Ha
OpraHM3M YeJOBeKa.

25. JlonyHTH Ha OCHOBE MENTHIHBIX TOPMOHOB U MOJYJIITOPOB TOPMOHOB (XOPHOHUYECKUM TOHAIOTPOIIHH,
JIOTEMHU3UPYIOLUIUIT TOPMOH, TOPMOH pOCTa): OHMOXMMHUYECKHE MEXaHH3Mbl BIMSHHS HAa OpraHu3M
YeJioBeKa.

26. JlonuMHTY Ha OCHOBE 3PHUTPOINOAITHHA W AareHTOB, BIUSIONIMX HA 3PUTPOIO33, - OMOXMMHMYECKUE
MEXaHU3MBI BIMSHUS HA OpPraHU3M YEJIOBEKa.

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

2. CocraBbre Tabmuuy «BrnusHue WHCYIMHA Ha KiIO4eBble (epMeHTH MeTabonn3May. Marepuan
CTPYNIIUPYHTE MO TUIAM BIUSHUSA (AKTUBALMSL, HUHAYKLMS, pENpeccus).

3. M3yunTe U 3aKOHCTIEKTUPYHTE TeMy « BHOXMMHUS IO3THUX OCIOKHEHUI caxapHOro n1uadeTay.

4. TlogrotoBbTeCh K JabOpaTropHBIM paboTam « MHUHEpaIbHBIN U BOHO-COJIEBO 00MeH», «KauecTBeHHBINH 1
KOJTMYECTBEHHBIN aHAIM3 MOYW»: O3HAKOMBTECH C TEOPETHUECKHMM MaTrepHalioM MO TeMe JiabopaTopHOM
paboThl, ohopmMuTe J1aOOPATOPHBIH KYpHAJ, OTBETETE HA KOHTPOJIbHBIE BOIIPOCHI.

5. BeInonHUTE yrpaxxHeHUs:

o Kopruzon - ropMOH KOpbI HAJIOYEYHUKOB - JIETKO MPOXOAUT IMIa3MaTUYECKYIO U SIEPHYI0 MEMOpaHbI
U, 00pasys KOMILIEKC ¢ OEJIKOM, BIUSAET Ha TeHETUUECKHUM anmnapaTr renaroluToB. YKaKHUTe, Kak BIUSIET
TOPMOH Ha MPOILIeCC TPAHCKPUIILIUU, €CIIH U3BECTHO, YTO MO/ BIUSHUEM KOPTHU30J1a MOBBILIACTCS
CKOPOCTh CHHTE3a ITTIOKO3bI U3 HEYIIEBOJHBIX CYyOCTPATOB - aMUHOKHUCIIOT, MUPYyBaTa u JIp.

o Hekotopsle nekapcTBeHHbIE Mpenaparsl - KOQenH U Teo(UIUIMH - YTHETAIOT JeiicTBre pepmMeHTa
dbochomgondcTepaspl, KaTaTU3UPYIOMIETO peakiuio pacuieruieHnst AM®. Kak n3aMeHUTCsT KOTUYECTBO
YKUPHBIX KHCIIOT B KPOBH IPU BBEACHUH THX IpenaparoB? M3o00pasure cxemy neiicTBUS aipeHaInHA
Ha JKUPOBYIO KJIETKY U Ha HEW MOKaXKUTE MECTO JEHCTBUS 3TUX MPENapaToB.

Tema 7. buoxumus opranos u tkaneir (OIIK-3, OIIK-9)
Jlexknus.
Jlekuusa «bnoxumus neyeHu U KpoBm»

OcoOeHHOCTH OMOXMMHUYECKOTO COCTaBa MeueHu. Peakuuu o06e3BpekuBaHMs BeIeCTB B nieueHH. [ToHsaTHS
«TOKCHUYHOCTBY». MeTabonu3M SHIOTEHHBIX M YYXKEPOJHBIX TOKCHMYECKHMX BEIIECTB: pPEaKIHH
MHUKpPOCOMAJIbHOTO OKHCIICHUS U PEeaKIMH KOHBIOTAIIMH C TIIyTaTHOHOM, ITIOKYPOHOBON KUCJIOTOM, CepHOU
kucnoroil. Peakuun o0e3BpexuBaHUS MPOAYKTOB THHUEHHUSA, INOCTYyHAlOMMX M3 KulleyHuka. benok
MHO)XECTBEHHOHM JIEKApCTBEHHOM yCTOWUYMBOCTH. (OOE3BpEKHMBAHHE HMOHOB TSKEIBIX METAJUIOB. bemku
TEIJIOBOTO IIOKA.

Ponp meyenn B oOMene rema. Peakimu cuHTe3a rema, cyOcTparsl, ¢epMmMeHTHl. Peakuuu pacnaga rema,
«IIpsIMON» U «HempsiMoi» OwnupyouH. O6e3BpexxkuBanue Ounnpyouna. «Ilpsmoity u  «HempsMon»
Oounnpyoun. Hapymenus oOmena OwnmpyOmna. JKenTyxw: TeMONUTHYECKas, OOTypalMoHHas,
NeYyeHOUHO-KIeTouHas. JKenTyxa HOBOpoxIeHHbIX. HacneactBenHsle kenTyxu. JluarHoctuueckoe
3HAuUEHHUE OMNpeNeeHus] OMIMpyOrHa M JPYruX JKETYHBIX MUTMEHTOB B KPOBU M Moye. buoxummueckue
MEXaHU3Mbl PA3BUTHUS TEYCHOYHO-KJICTOYHONH HEJOCTATOUYHOCTH M TEYEHOYHOM KOMBbI. broxmmuueckue
METO/Ibl TUAarHOCTUKU HapyIIeHUH (yHKIUH ITEYCHH.



OcoOeHHOCTH pa3BUTHA, CTPOSHHs M MeTabonu3Ma »puTporutoB. OOpa3oBaHHEe M 00€3BpEKHBAHUE
aKTHBHBIX ()OPM KHUCIOpOa B IPUTPOLUTAX. TpaHCHOPT KUCIOpoJa U JUOKCUAa yriaepoaa. OcoOeHHOCTH
HACBIIIEHUSI TeMOINIOOMHA KHCIOpPOIOM M yrapHeiM ra3oM. lemormobun mioma (HbF) wu  ero
¢dusnonornueckoe 3HadeHue. llomumopdHbie (OPMBI TEeMOITIOOMHOB 4YeloBeKa. | eMOmIOOMHOMATHH.
AHeMHYeCcKHe TUIIOKCUH.

buocunres rema u ero perynsaius. Hapymenuns cuntesa rema: noppupun. Pacag rema. OGe3BpexuBaHue
ounupyouna. XXenrtyxu.

OOMmeH skene3a: BcacblBaHHWE, TPAHCIOPT KpOBbIO, JAemOHMpoBaHWe. Hapymenuss oOmeHa xenesa:
KeJe307ePUIUTHAS aHEMUSI, TeMOXPOMATO3.

OcHoBHBIE CBOICTBa O€JNKOBBIX (paKkUMii KPOBH W 3HAUYEHHE HX OINpENEeNCeHUs I JAUArHOCTHUKU
3a0oseBaHuil. DH3UMOIUArHOCTHKA.

CaepThIBarolasl cucTeMa KpoBH. JTambl 00pa3oBaHHs (UOPUHOBOTO CrycTka. BHyTpeHHUIl M BHEIIHUN
NyTU CBEpPTHIBaHUA. KOMIOHEHTBI, IPUHIUIBI 00pa30BaHUS M IOCIIEA0BATEIbHOCTh (DYHKIIMOHHUPOBAHUS
(epMEHTHBIX KOMIUIEKCOB MPOKOATyAsSHTHOTO myTu. Ponk Butamuua K B cBepThiBaHNM KpoBH. OCHOBHBIE
MeXaHU3MbI GUOPUHOIN3A. AKTHBATOPHI IUTA3MUHOTEHA KaK TPOMOOIUTHYECKUE CPENICTBA.

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

Jlekuusa «bnoxumust HEpBHOM, MBILLIEYHOM, COEUHUTEIIBHON U KOCTHON TKAHW

XWMHYECKUNA COCTaB HEPBHOW TKaHW. MUEITHMHOBBIE MEMOpPAHBI: OCOOCHHOCTH COCTaBa M CTPYKTYDBHI.
DHepreTuueckuidi OOMEH B HEpPBHOW TKaHHW; 3HAUYCHHE ad’poOHOT0 pacmaja TJOKO3bl. buoxumus
BO3HUKHOBEHHUSI M TIPOBEACHHUS HEPBHOTO HUMIylIbca. MONEKyIsIpHble MEXaHH3Mbl CHHANTHYECKON
nepegadyd. Meauaropsl: alUETHWIXONHWH, KaT€XOJaMUHBI, CEpPOTOHMH, [ |-aMHHOMACHsiHAas —KHCIIOTA,
[IyTaMUHOBAs KUCJIOTA, ITIUINH, TUCTAMHH.

Hapymiennss oOMeHa OMOT€HHBIX aMHHOB TMIpH ICUXHYECKHX 3a0osneBaHusx. llpesiiecTBeHHUKH
KaTeXoJaMHUHOB UM WHTHOUTOPHl MOHOAMHUHOOKCHZIA3bl B JIGUEHHUU JICTIPECCHUBHBIX COCTOSHUU.
OU3NOTOTUYECKU aKTUBHBIE MENTHABI MO3Ta.

Baxneiimme 6enxu MuOGUOPUILT: MUO3HWH, aKTHH, aKTOMHUO3UH, TPOITOMHUO3WH, TPOIIOHUH. MoJeKynspHas
cTpykTypa mMuohubpmwul. bruoxuMudeckne MeXaHW3MbI MBIIIIEYHOTO COKpAIEHUS W pacciiabineHusi. Pomb
IpaJIeHTa OJHOBAJCHTHBIX MOHOB M HWOHOB KaJIbLMS B PETyJALHMH MBIIIEYHOTO COKpAIICHHUS.
Capxomazmaruiecke OeNKU: MUOITIOOMH, €ro CTpOeHHE M (QYHKUIMU. DKCTPAKTUBHBIC BEIIECTBA MBIIILI.
Oco0eHHOCTH PHEPreTHYECKOr0 0OMEeHa B MbIIIIaX; KpearTuHdocdar.

buoxuMuyeckre n3MeHeHUs IPU MBIIIEYHBIX TUCTPOPUSX U JeHepBaluu MbIll. Kpeatunypus.

Konnaren: 0cOOEHHOCTH aMUHOKHCIIOTHOTO COCTaBa, TIEPBUYHONW M MPOCTPAHCTBEHHON CTPYKTYphl. Poib
aCKOpOMHOBOM KHCJIOTHl B THAPOKCUIMPOBAHUHU TMpOJMHA W Ju3uHa. [IposiBieHHs HEIOCTAaTOUHOCTH
BuramuHa C. OcobeHHocTH OumocuHTE3a © co3peBaHMs KoywiareHa. [lomumopdusm  kosutareHa:
bubpmuooOpasyromnme, acCOIMUPOBaHHBIC ¢ GUOPWIIIIAMHU, «3aIKOPEHHBIC», MUKPO(DHOPHUIUISPHBIE THITHI
koymareHa. OcCoOOEHHOCTH CTpOeHUS U (DYHKIIMHA dIacTHHA.

benkoBo-yrneBoHbIe KOMILIEKCHI. [TTMKO3aMUHINIMKAaHbI U npoTeoriukanbl. CtpoeHue u QyHkuus. Poib
[IIOKYPOHOBOM KHCJIOTHI B OpraHU3allui MEKKJIETOYHOTO MaTpUKCa.

Anre3uBHBIC OCITKM MEKKJIETOUHOTO MaTpukca: (GruOpOHEKTHH M JJaMUHUH, UX CTpOeHHE U QYHKIUU. Poib
TUX OENKOB B MEXKJIETOUHBIX B3aUMOJCHCTBUSX M Pa3BUTUU omyxosied. CTpyKTypHas OpraHu3alius
MEXKJIETOUHOTO MaTpHKca. VI3MeHeHHs] COeQMHHUTENbHOM TKaHM IPH CTapeHuH, KoJulareHosax. Pounb
KOJUIareHa3bl TNpU 3aXHBIEHUU paH. OKCUIPONMHYpUS TpU KoJJIareHo3ax. boje3HM COoeqMHHUTEThHOM
TKaHU.

KneTkn KOCTHOM TKaHHM — OCTEOO0JIACTEI, OCTEOIUTHI, OCTEOKIACThEI. XUMUYECKHH COCTaB KOCTHOM TKaHH.
Heoprannueckue komnonentsl. Opranndeckuii marpukc. @opmupoBanne xoctu. [Iporecc occudukammm.
Pe3opOiust kocTHOM TkaHu. DaKTOPHI, BIUSAIONIME HA META0OJIM3M KOCTHOW TKaHHW: TOPMOHBI, (DEPMEHTHI,
BuTaMuHBI. OCHOBHBIC TPYIIIBI 00JIe3HEH KOCTEH.

JlaGopaTopHbie padoThbI.
JlabopatopHoe 3ansitue. Jlaboparopnasi padora «Onpenesnenue OnaMpyonHa B CBIBOPOTKE KPOBH 1O
AHA30peaKNMU B MPUCYTCTBUM aKkueaeparopa (meron Menapammuka, Knerropna u I'poga)»
DOTORNEKTPOKOIIOPUMETPUUECKOE ONpe/ieiieHne OMIMpyOrHa B CBHIBOPOTKE KPOBHU IO JHA30PEAKLUH B
IIPUCYTCTBUH aKIEJIEepaTopa.
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KoHTposnbHBIE BONIPOCHI:
. KakoBa xumudeckas nmpupoaa omnmupyonna?
. Kakue nporuieccrl mporcxonsaT ¢ OumupyOuHOM B Ie4eHU?
. Ha yem ocHOBaHO nieneHne OnnmupyOnHa Ha «IIPSIMO» U «HETIPSIMON» ?
. KakoBo HOpmanbHOE cofeprkanue OmnnpyornHa B CBIBOPOTKE KpOBH?
. IIpn xakux 0OCTOSATEIHCTBAX B MOUYE MOXKET OOHAPYKUTHCSI OUITUPYOUH?
. Ilpu xakux BUIAxX JKENTYX MPOUCXOAUT obeciBeunBanue kana? [louemy?
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. Kak oTi4uTh MEXaHUYECKYIO KENATYXY OT FEMOJIMTUYECKOM M0 aHAJIU3y KPOBU?
JlaGopatopHoe 3ansitue. JlaboparopHasi padora «buoxumusi KpoBn»

Bydepnbie cBolicTBa CHIBOPOTKH KPOBH.

KonuuectBeHHOE omnpeneneHue 001ero 6eiaka ChiIBOPOTKH KPOBH MO OMYpPETOBON PeaKITHH.
OnpeneneHre KaJIbLMs B CBIBOPOTKE KPOBH MO MeTony e Baapna.

KoHTposnbHBIE BOIIPOCHI:

. KakoBbI OCHOBHBIE KOMIIOHEHTHI KPOBU U (PYHKLIMU KPOBH B JKU3HEIEATEIBHOCTH OpraHnn3ma’?
. Kakue Oenku BXOIAT B COCTAB IJ1a3Mbl KPOBU?

. B ueM oTnmume CbIBOPOTKH OT I1a3Mbl?

. YKa)KHAT€ NPUYMHBI TUIIO- U TUIIEPIPOTCHHEMU.

. KakoB MHHEpaIbHBIN COCTaB KPOBH?

. B kakux ciyyasix pa3BUBaIOTCS TUIOKAIBIIMEMUS U THIEPKAIbIIUEMUsi?

. B kakux ciyyasix pa3BUBaIOTCS TUIOKAIUEMHUS U TUIIEPKATIUEMHUS?

0 I N W bW

. YKa)KuTe MPUYUHBI TUIIEP- U THIIOPOCATEMHIA.

9. KakoBbl (h)yHKIIMA MUKPOIJIIEMEHTOB B CBIBOPOTKE KPOBH?

10. OxapakTepusyiiTe CBEpPTHIBAIOLIYIO CUCTEMY KPOBHU.

JlaGopaTopHoe 3ansiTue. CeMuHap «buoxumusi OpraHoB M TKaHeil» U pelieHue 3a1a4.
1. Xumudeckuii coctaB nedeHr. OCHOBHBIC (DYHKITHH.

2. Ponb neuenu B oOMeHe OENKOB.

3. Ponb meueHnu B 0OOMEHE TUTHJIOB.

4. Ponb mieueHu B yIJIEBOJTHOM OOMEHE.

5. X¥UMHUYECKHUIl COCTAB JKEITYH, )KETUHBIX KaMHEeH. MeTa0o13M KeTYHbIX TUTMEHTOB. DOPMBI JKENTYXH,
[IPUYMHBI BOSHUKHOBEHUS.

6. O6e3BpexuBaromas GyHKIUs nedeHrn. MoHOOKcureHa3Hasi epMeHTHas cucrema. Konbroramusi ¢
[JIFOKYPOHOBOM M CEPHOM KUCIIOTaMH.

7. CoBpeMeHHbBIE MPEACTABICHUS O CBEPThIBAHUU KPOBU. POJIb MOHOB KaJbIusl.

8. Cuctema aHTUTPOMOUWH — TeMapyH.

9. ®ubpuHONM3.

10. AHTHUKOATyISTHTHBIN MY Th.

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

12. IlprurHBI MOBBIIEHHON aKTUBHOCTH MPOTUBOCBEPTHIBAIONIECH CUCTEMbI KPOBH.
13. 'emorno6unoBas OydepHas cucremMa KpoBH.

14. OcobenHOCTH MeTabOIM3Ma B SPUTPOITUTE.

15. ®epMeHTHI KPOBU Kak OMOXMMUYECKHE WHAUKATOPHI IOBPEXkKACHUS BHYTPEHHUX OPraHoB (IIpU
nH}papKTe MUOKap/a, 3a00JI€BaHUAX MBIIIII, OITyXOJISIX KOCTEH, TaHKPEaTUTe).

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

17. KonnareH: coctaB, cTpoeHHe, 0COOCHHOCTH CHHTE3a.

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

19. HekonnareHoBbI€ CTPYKTYPHBIC TTUKOTIPOTEHHBI — (PUOPOHEKTHH, JAMUHHH.

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

21. I'MuKo3aMUHOTIIMKAHBI: CTPYKTYpa, QYHKITUH.

22. 3MeHeHue COeTMHUTENbHON TKAaHU MTPU CTAPEHUH U HEKOTOPBIX MATOJIOTUYECKUX MPOIIeCcCcax.
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23. XumMHn4ueckuil cocTaB KOCTHON TKaHU: HEOPTaHUYECKNUE KOMIIOHEHTHI.
24. Oprann4ecKkuii MaTpUKC KOCTHOM TKaHH.
25. buoxumudeckuii MexaHu3M (HOPMHUPOBAHUS KOCTH.
26. DakTopbl, OKa3bIBAIOIINE BIUSHAE HA METa00IMUECKUE PEAKIIUHA B KOCTHON TKaHHU.
27. OCHOBHBIE TPyl 0OJIE3HEH KOCTEH.
YcraHoBIeHHE BUJIOB JKEITYX MO UX OCHOBHBIM OMOXUMHUYECKUM MapKepam.
3amaun Ha OMOXMMHYECKUE MAapKephI Psi/ia MAaTOIOT U TIEYCHH.
3a/auy Ha YBENTMYECHUE aKTUBHOCTH MHJIMKATOPHBIX ()EPMEHTOB KPOBH.

3amaun Ha OMOXMMHYECKHE MapKepbl OCHOBHBIX IMOPAXEHUI HEPBHOW, MBIIIEYHOH, COCAMHUTENHFHONU U
KOCTHOM TKaHHU.

3amaun Ha BOCIIPOU3BECHUE YPABHEHUI OCHOBHBIX PEAKIINI, OOBSCHSIIONUX MEXaHU3MbI META00THMUECKIX
MPOLECCOB B [IE€YEHU, KPOBH, MBIIIIEYHOW, HEPBHOM, COEIMHUTEIbHON U KOCTHOM TKaHH.

JlabopaTtopHoe 3ansitTne. Ko/uIOKBHYM, pelieHHe 3a1a4 M TeCTHPOBaHHe (KOHTPOJIbHBIN cpe3) 1O
TeMe «bnoxumMus OpraHoB H TKaHew»

1. XuMuYecKuil cOCTaB KPOBU: XapaKTEPUCTHKA OCHOBHBIX OENKOBBIX (pakuuii. JlmarHoctudeckoe
3HaueHue 0enKoB KpoBU. Poib anb0ymMuHa U IIOOYJIMHOB B TPAHCIIOPTE BEILIECTB.

2. HeGenkoBbie BelecTBA KPOBU: a30TCOAEpKAIINE U 0€3a30TUCTHIC: OOIINI U OCTATOUHBINA a30T, a30TEMUS,
€€ BU/bI U MPUYMHBI BOSHUKHOBEHHUSI. DIIEKTPOJIUTHI T1a3Mbl KPOBH.

3. ApixarenbHast GyHKLIUS KPOBU.

4. BydepHblie CHCTEMBI KPOBH U KHMCJIIOTHO-OCHOBHOE PaBHOBECHE.
5. CoBpeMEHHBIE NPEACTABIEHUS O CBEPTHIBAHUU KPOBH.

6. [IpoTuBOCBEpTHIBaIONIAsl CUCTEMA KPOBH.

7. Hapymenus cBepThiBaHUs KpoBH. [ eModumun. TpoMOO3bI.

8. @epMeHTHI KPOBU KaK OMOXMMHUYECKHE UHIUKATOPbI OBPEXKACHNUS BHYTPEHHUX OPraHoB (Mpu uH(papKTe
MHUOKap/a, 3a00JIeBaHUSAX MBIIIII, 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 yIIeBOIHOM OOMEHE.

13. XuMuueckHni cOCTaB JKEIIUH, JKETUHBIX KaMHEH.

14. MeTa0Oonu3M >KeITYHbIX TUTMEHTOB. bunupyOuH.

15. O6TyparnmoHHas XeJTyxa, IPUIMHBl BOSHUKHOBEHUS, JUATHOCTHKA.
16. ['emonuTHYecKast )KenTyxa, MPUYMHBI BOSHUKHOBEHHUS, TUATHOCTHUKA.
17. ITapenxumaTo3Has KeJaTyXa, MPUYUHbBI BOSHUKHOBEHHMS, TUArHOCTHKA.

18. OGesBpexuBaromiasi (yHKIUS TMe4eHH. MOHOOKCUTeHa3Has ¢epMeHTHas cucrteMa. Kobroramusi c
[JIFOKYPOHOBOM M CEPHOM KUCIIOTaMH.

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

20. XuMHYECKHE€ OCHOBbI BO3HMKHOBEHUS W TPOBEICHHUS HEPBHBIX HMITYJIBCOB. XOJIMHEPTUUYECKUE U
aZipeHepruveckue cuHarcel. HelipomennaTopsl; UX CTpyKTypa, posib, 00pa3oBaHKE U MPEBPAILCHHUS.

21. CrpykTypHO-(PYHKIIMOHAIbHAS OPTaHHW3allds CapKOMEpa MBIIMICYHOW KIETKH. XUMHUYECKHH COCTaB
MBIIIEYHON TKaHM.

22. MexaHu3M 1 SHEPreTUKa MBIIIEYHOTO COKPAILICHUSI.
23. buoxumudeckre U3MEHEHHUs B MBIIIIAX MPY MATOJIOTUH.
24. buoxumus coeTMHUTENbHON TKaHu. CTpyKTypa, QyHKIIUHA, OMOCUHTE3 KOJUIareHa M 3JacTHHA.
25. [Iporeornukanbl — OCHOBAa MEXKJIETOUHOTO MaTrpuKca COCIMHUTEIbHON TKaHU. | TMKO3aMUHOITIMKAHBI:
CTPYKTYypa, PyHKIIHH.
26. 3meHeHue COeTIMHUTENbHON TKAHU MTPU CTAPEHUH U HEKOTOPBIX MATOJIOTUYECKUX MPOIIeCcCcax.
27. XUMHYECKUN COCTaB KOCTHOM TKaHU. PopMupoBaHUE KOCTH. MeTa00In3M KOCTHON TKaHH.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. CocraBbTe M U3YUNUTE KOHCIEKTHI JIEKIHI IO TEME.



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

3. M300pa3ure cxemy MpOKOArYJISTHTHOTO ITyTH CBEPTHIBAHUS KPOBH.

4. TloaroroBbTech Kk mnaboparopHsiM paboram «OmpenencHue OUIUpyOMHA B CHIBOPOTKE KPOBU TIO
Ma30peakiink B TPHUCYTCTBHH akieneparopa (Meron Menapammka, Knerropaa u I'poda)» u «buoxumus
KPOBH»: O3HAKOMBTECh C TEOPETUYECKHM MaTepualoM M0 Teme JaboparopHoil paboThl, odopmure
71a00paTOPHBIN KypHAJ, OTBETHTE Ha KOHTPOJIbHBIE BOIPOCHI.

5. BeimosiHUTE yIpaKHEHUS

o OnHuM U3 GaxTopoB, 00yCIOBIMBAIOLINX METACTA3UPOBAHHE KIIETOK 3I0KAUYECTBEHHOM OIMyXO0JH,
SBIISICTCS CHIDKEHHE KOJIMUecTBa (pUOpOHEKTHHA Ha TOBEPXHOCTHU KJIeTOK. OOBACHUTE, TIOUEMY MEXTY
KJIETKaMU 3J710KaU€CTBEHHOI TKaHU pe3KO OCJIabiieHa aare3usl.

o OOBbsicHUTE TPUYUHBI TOBBIIEHHOW KPOBOTOYMBOCTHU MPH HegocTaTke ButamuHa C.

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

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

Tema 8. buoxumus cJIIOHBI U TKaHeH M0JIOCTH Ppra. BUOXUMHYecKkre MeXaHU3Mbl PAa3BUTHS
naroJioruii Tkaneii porosoi nojoctu (OIIK-3, OIIK-9)
Jlekuus.

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

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

CrtoHa Kak 00bEKT OMOXUMHUYECKOTO KOHTPOJISI PUCYTCTBUS IONTMHTA B OPraHU3Me YeJIOBEKa.

JlecHeBas KHUJIKOCTh — XUMUYECKHI COCTaB M CBOMCTBa. brnoxuMuyeckas TuarHOCTHKA J€CHEBOM KUIKOCTH
KaK MapKep OICHKHU TsDKECTH M MPOTHO3a 3a00JIeBaHMIA TAPOAOHTA M OPTaHOB MOJIOCTH PTa.

OYHKIUU U aPXUTEKTOHHUKA ITYJIBIIBL.

Heoprannueckue koMnoHeHTHI AMainu. Opranndeckuii MaTpukc dMann. OCOOEHHOCTH MeTa0oIM3Ma IMAITH.
JleHTrH 1 1iIeMeHT 3y0a: PyHKIIUU, OCOOEHHOCTH METaboIn3Ma.

Kapuec 3y6oB — 6buoxumuyeckue acekThl. [IpuHINITBI TPOQUIAKTUKY U JIEYEHHSI Kapueca.

[TapogOHTHUT U OCHOBBI €70 OMOXUMHUYECKON KOPPEKIIHH.

CuanoaJaeHuT, cuajao3bl, CHAJIONNTHA3 — OMOXMMHYECKHE TTOIX0/Ibl B IMarHOCTUKE U TEpPaIUH.
JlaboparopHbie padoThbI.

JlaGopaTopHoe 3ansTue. JIaboparopHasi padora «Heopranudeckue KOMIOHEHTHI CJIIOHbI U 3yOHOM
TKaHHW»

KauecTBeHHOE omnpeneneHne HEOPraHUYEeCKUX COEAMHEHUW CIIOHBL:  ompeaeneHue pH  ciroHbI;
onpeneneHue Gocdaror B CIIOHE.

OTKpBITHE MOHOB KAJIBIIHS B BBITSDKKE M3 TKaHU 3y0a.

OTKpBITHE HOHOB MarHus B BHITSDKKE U3 TKAHU 3y0a.

OTtkpriTHe GHochHOpPHOM KUCTOTHI B BRITSDKKE M3 TKaHU 3y0a.

KoHTposnbHBIE BOIIPOCHI:
. Kakue sneMeHTHI BXOAST B COCTaB 3yOHOU TKaHU?
. Kakumu coenHeHMsIMU TIPEICTaBICHB MUHEPAIbHBIE BelllecTBa 3yOHOI TKaHu?
. Kakue opranndeckuie BemecTBa BXOAIT B 3yOHOM TKaHU?

. Kak cBs3an pH citonbl ¢ cocTossHreM 3yOHO# dManu?
. Kak cka3piBaeTcst HeZloCTaTOK M U30BITOK (PTOpaA B MUTHEBOW BOJIE HA COCTOSTHUM 3yOHOU AMaiu?

1
2
3
4. B uem paznuuusi OMOXUMHUYECKOTO COCTaBa JCHTHHA, IIEMEHTA, YMaH 3yO00B?
5
6
7. Kakve TopMOHBI BIUSIOT Ha 00MEH KanbIus U ¢pocdopa B 3yOHOH TKaHU?
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JlabopaTtopHoe 3ansTHe. CeMuHap «buoxumus TkaHell mogocTu pra. buoxummuyeckne MexaHU3Mbl
Pa3BUTHA NATOJOIMI POTOBOM MOJIOCTH» U PeLIeHHe 32124

1. Xumnueckuit coctaB, MeTaboIM4YEeCKHE OCOOCHHOCTH U POJIb MJIBIIBI B 0OMEHE MUHEPaTH30BaHHBIX
TKaHel 3y0a.

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

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

4. Tlpouecc MUHEpAIN3aLUHN SMAJIU U CTAAUU ee (POPMUPOBAHHUS.

5. XUMHYECKUM COCTAB ICHTUHA U JEHTUHHOM KUAKOCTH. MUHepanu3auus miameBoro u
WHTEPTYOYJISAPHOTO ICHTHHA.

6. Iloxxu3HeHHBIN XapakTep 00pa30BaHus JEHTHHA; BTOPUYHBIN 1eHTUH. OCOOCHHOCTH MeTaboIM3Ma
JICHTHHA.

7. XuMHUeCKUi cocTaB ieMeHTa. CXOICTBO U PA3INIMsI MEXKTYy IIEMEHTOM U KOCTHOM TKaHbI0. OOMEeH
BEILECTB B IIEMEHTE.

8. JlemuHepanu3aiys SMajiu Kak IMyCKOBOW MEXaHW3M pa3BUTHs kapueca. Hapymenus nvoHHOro oOMeHa B
AMaJli MIPU Kapuece.

9. XUMHUYECKHI COCTaB MEPUOIOHTA, OCOOEHHOCTH METa0oIM3Ma

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

11. I3MeHeHHne aKTUBHOCTH (DEPMEHTOB CIIFOHBI U IECHEBOW KHUIKOCTH MPU PA3TUIHBIX 3a00JICBAHHSIX.
12. Msrkuii 3yOHON HaNET, XUMUYECKUI COCTaB, POJIb.

13. 3yOHOI1 KaMeHb, XUMHUYECKUIA COCTaB, BIUSHUE HA TKAHU TMapaJIOHTA.

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

15. CuamoaaeHuT, CHAJIO3, CHATIONUTHA3 — OMOXUMUYECKUE HAPYIIICHHUS U MapKepHI.

16. ITapomOHTUT — OMOXMMHUYECKUE HAPYILICHHUS U MapKephbI.

3agaun Ha MeTaboIMYecKue OCOOCHHOCTH IyJNbIIBI, AMaiH 3y0a, JCHTHHA W JCHTUHHOM >KHIKOCTH,
[IEMEHTa, TIEPUOIOHTA.

3aauu 0 XUMHUYECKON PUPOJIC U CTPYKTYPE COCTABIISIIONIUX CIIFOHBI U TKaHEH 3y0a.

3amaun Ha U3MEHEHUE aKTUBHOCTH (DEPMEHTOB CIIOHBI U JIECHEBOU KHUJIKOCTH TIPH 3200JICBAHMSIX POTOBOM
MOJIOCTH.

3amaun Mo OMOXMMHYECKHM acTleKTaM BO3HUKHOBEHUS Kapueca, MapoJOHTUTA, CHAIOaICHUTa, CHAT030B,
CUAJIONUTHA3A.

3amaun Ha B3aUMOCBSI3b XUMHUYECKOW MPHUPOILI M CTPYKTYPHl COCTABISIFOIIMX CIIOHBI U TKaHEW 3y0a B
HOpPME U MPHU NATOJOTUSX.

JlabopaTtopHoe 3ansitTne. Ko/u1OKBHYM, pelieHHe 3a1a4 M TeCTHPOBaHHe (KOHTPOJIbHBIN cpe3) 1O
TeMe «BbHOXMMUSA CJIIOHBI M TKaHel Mo0cTH pra. buoxummuyeckne MexaHu3Mbl Pa3BUTHS MATOJIOTHIA
TKaHel POTOBOM MOJIOCTI

1. XuMuyeckuil coctaB, MeTabOIMYECKHE OCOOEHHOCTH M POJIb IMYJbIbl B OOMEHE MHUHEPAIN30BAHHBIX
TKaHe# 3y0a.

2. CooTHOIIEHHE BOJbl, OPraHUYECKUX M MHUHEPAJIbHBIX BEIIECTB B MHUHEPAIM30BAaHHBIX TKaHIX 3yOa.
XapakTepuCcTUKa MUHEPAIIbHBIX U OPraHUYECKUX KOMIIOHEHTOB 3MAJIH.

3. OU3MKO-XMMHUYECKHI XapaKkTep MOHHOrO OOMEHa B amaTuTax 3Maju 3y0a, MPOHUIIAEMOCTh AMalld, €€
CO3pEBaHUE.

4. TIporiecc MUHEpATU3AIMH SMAJIA U CTaIUHU ¢ GOPMUPOBAHUSI.

5. XHMMMYECKMH COCTaB JICHTMHA W JEHTUHHOW JKUAKOCTH. MwuHepanu3zanus IUIAIIEBOTO U
UHTEPTYOYISIPHOTO JCHTHHA.

6. Tloxu3HEeHHBIN XapakTep OOpa30BaHMS ACHTHHA;, BTOPHYHBIN JeHTHH. OcoOeHHOCTH MeTabonm3ma
JICHTHHA.

7. Xumuyeckuii coctaB meMeHTa. CXOICTBO M Paszivuusi MEXIY IIEMEHTOM M KOCTHOH TkaHbio. OOMeH
BEILIECTB B IIEMEHTE.
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8. CmioHa kak Ouonoruyeckas XHIKOCTb, ee¢ (QyHKIuH. CyTo4HbIi 00beM M (DU3UKO-XMMUYECKHE
napaMeTphl CITIOHBI.

9. JlecHeBast )KUIKOCTh, XUMHUECKHI COCTaB, OMOJIOTHYECKAS POIb.

10. MuHepanbHbIe KOMIIOHEHTBI CMEIIAHHOW CIIOHBI, WX (PYHKIHH, «CIIOHHOW mmyHT». ComepikaHue W
XapaKTEepPUCTHKA OCHOBHBIX IPYII OPraHUYECKUX BEIIECTB CMEIIAHHOMN CIIIOHBI.

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

12. Bo3pacTHble 0COOEHHOCTH cOCTaBa CIIOHBI. (DaKTOpHI, BIMAIONIME HA XUMHUECKUH COCTaB CIIOHBI.
3HaYeHHE ONPEEIICHNSI KOMIIOHEHTOB CIIIOHBI JJIs1 AMATHOCTHUKH.

13. JleMuHepanu3anus SMajiu Kak IyCKOBOW MEXaHU3M pa3BUTHUs Kapueca. Hapymienus nonHoro ooMeHa B
SMaJM IpU Kapuece.

14. XuMuueckuii cocTaB Nepruo0HTa, 0COOCHHOCTH MeTaboIu3mMa

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

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

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

19. Ocobas ponb GTOPUA-HOHA B MOACPKAHUHU 37IOPOBbS SMAIH.

20. CuanoaaeHuT, CHajo3, CHaIONUTHA3 — OMOXUMUYECKHE HApyILICHUS U MapKEPHI.

21. [TapomOHTUT — OMOXUMHUYECKUE HAPYIIICHUS U MAPKEPHI.

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

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

24. 3meHeHue cocTaBa CIIIOHBI P MPUMEHEHUH JOTIMHTA (IPUMEPHI).
3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
1. CocTaBbTe M M3YUNUTE KOHCIEKT JIEKIUHU IO TEME.

2. Usyuute u 3akoHcneKkTupyire temy «lloku3HeHHBIH Xapakrep oOpa3oBaHUs JCHTHUHA; BTOPUYHBIN
neHTuH. OcoOeHHOCTH MeTaboIu3Ma JCHTUHAY.

3. 300pa3ure cxemy 3TanoB (JOPMUPOBAHUS CITIOHBI.
4. CocTaBbTe KOHCIIEKT «3alUTHBIE CUCTEMBI ITOJIOCTH PTa».

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

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

7. TlonroroBsrech K jaboparopHoil pabore «Heopranmdeckre KOMIIOHEHTBHI CIIOHBI UM 3yOHOM TKaHW»:
03HAKOMBTECh C TEOPETHUECKUM MaTepHajioM I0 TeMe jaboparopHoil paboTel, oopmuTe Ta00pATOPHBIN
’KYpHaJ, OTBETHTE Ha KOHTPOJIbHBIE BOTIPOCHI.

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

2 cemecTp
*  TEKyIUHd KOHTPOJIbL — 60 OamioB
*  KOHTPOJIBHBIEC cpe3bl — 4 cpe3a mo 10 6amIoB KaKabIid
* MpeMHalibHBIE OaIuThl — 5 0aJIoB

Pacnipenenenne 6aJiioB 10 3aaHKSIM:

No  [HaszBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB

/ cpe3sl
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Buoxumuns
0OeIKOB U
(hepMeHTOB

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

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

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

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 Ha KOHTPOJBHBI BOMpoc / OTKa3zajcsg OTBeYarb Ha
KOHTPOJILHBIN BONPOC, TO 0aJl1 He HAYUCIISIETCS)

Bruoxumus
BUTaMHUHOB.
CBolicTBa 1

(hyHKIIH
OMOIOTHYECKUX

MeMOpaH.
MexaHu3MBI

nepeaayu

TOPMOHAJIEHOTO
CHTHajia

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

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

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

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

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

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

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

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

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

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

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

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

Pemenne
CUTYallo
HHBIX
3a1a4

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

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

Pemmenune 3agaum CBOAUTCSA K:

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

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

Bannel 3a kaxayro U3 2 3amad:

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

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

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

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

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

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

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

2 GaJia — CTYJCHT IPU OTBETE Ha BOIIPOC JOIMYCTHI HEAOUET;

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

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

3amuTa
naboparop
HOI
pabots

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

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

Baner 3a 3aMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

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

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

Bbuonoruueckoe
OKHCJIEHHE.
OOmuit myTh
KaTa0oJIM3Ma.
OOmeH
YTIICBOIIOB

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

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

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

9 Gamnos
TECTe;

8 OamtoB
TECTE;

7 Gamnos
TECTE;

6 Oamos
TECTe;

5 Oamnos
TECTe;

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

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

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

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

CTYACHT MIpaBWiIbHO oTBeuyaeT Ha 80-89% BompocoB B

CTYACHT MpaBWIbHO oTBeuyaeT Ha 70-79% BompocoB B

CTYACHT MpaBWIBLHO oTBeyaeT Ha 60-69% BompocoB B

CTYACHT MpaBWIBLHO oTBeyaeT Ha 50-59% BompocoB B

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

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

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

Pemmenune 3agaum CBOAUTCSA K:

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

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

Bannel 3a kaxayro U3 2 3amad:

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

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

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

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

Koanoxsu
yM

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

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

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

2 Gayia — CTYJCHT IPU OTBETE Ha BOMIPOC JOIMYCTHI HEAOUET;

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

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

3amuTa
naboparop
HOI
pabots

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

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

Banel 3a 3aMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

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

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

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

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

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

9 Gamnos
TECTe;

8 OamtoB
TECTE;

7 Gamnos
TECTe;

6 Oamos
TECTe;

5 Oamnos
TECTE;

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

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

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

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

CTYACHT MpaBWiIbHO oTBeuyaeT Ha 80-89% BompocoB B

CTYACHT MpaBWIbHO oTBeuyaeT Ha 70-79% BompocoB B

CTYACHT MpaBWIBLHO oTBeyaeT Ha 60-69% BompocoB B

CTYACHT MpaBWIBHO oTBeyaeT Ha 50-59% BompocoB B

CTYACHT mIpaBWiIbHO oTBeuaeT Ha 40-49% BompocoB B

Pemenne
CUTYallo
HHBIX
3a1a4

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

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

Pemenne 3amaun cBOAUTCS K:

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

- K U3JI0KEHUIO MaTepHaia 1o OnpeaeseHHON TeMaTuKe.

Bannel 3a kaxayro U3 2 3a1ad:

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

3 Oayia — B peUICHUH 33J1aud IPUCYTCTBYET | HEOUET;

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

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

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

Koanoxsu
yM

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

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

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

2 GaJia — CTYJCHT IPU OTBETE Ha BOMIPOC JOIMYCTHI HEAOUET;

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

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

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

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

BOTPOCOB B

BOTPOCOB B

BOTPOCOB B
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Pemenne
CUTYallo
HHBIX
3a1a4

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

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

Pemrenue 3amaun cBOAUTCS K:

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

- K M3JIOKEHUIO MaTepralia 1o ONpeIeICHHON TeMaTHKe.

Bamnel 3a cuTyanMoHHYI 3ajady HAYHCISIOTCS  CICAYHOIIAM
obpazom:

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

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

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

Koanoxsu
yM

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

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

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

2 Gayia — CTYJCHT IPU OTBETE Ha BOMIPOC JOIMYCTHI HEAOUET;

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

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

Perynsauus
MeTaboamu3Ma

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

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

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

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

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




37

Pemenne

CUTYallo
HHBIX
3a1a4

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

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

Pemrenue 3amaun cBOAUTCS K:

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

- K M3JIOKEHUIO MaTepralia 1o ONpeIeICHHON TeMaTHKe.

Bamnel 3a cuTyanMoHHYI 3ajady HAYHCISIOTCS  CICAYHOIIAM
obpazom:

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

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

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

Koanoxsu
yM

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

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

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

2 Gayia — CTYJCHT IPU OTBETE Ha BOMIPOC JOIMYCTHI HEAOUET;

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

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

3amuTa
naboparop
HOI
pabots

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

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

Banel 3a 3aMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

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

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

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

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

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

9 Gamnos
TECTe;

8 OamtoB
TECTE;

7 Gamnos
TECTe;

6 Oamos
TECTe;

5 Oamnos
TECTE;

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

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

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

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

CTYACHT MpaBWiIbHO oTBeuyaeT Ha 80-89% BompocoB B

CTYACHT MpaBWIbHO oTBeuyaeT Ha 70-79% BompocoB B

CTYACHT MpaBWIBLHO oTBeyaeT Ha 60-69% BompocoB B

CTYACHT MpaBWIBHO oTBeyaeT Ha 50-59% BompocoB B

CTYACHT mIpaBWiIbHO oTBeuaeT Ha 40-49% BompocoB B

Pemenne
CUTYallo
HHBIX
3a1a4

3a pelieHre CUTyalMoOHHON 3a7ja4i HaunuciseTcst 2 Oana.

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

Pemrenne 3amaun cBOAUTCS K:

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

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

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

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

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

CIICYIOIIUM

Koanoxsu
yM

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

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

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

2 GaJia — CTYJCHT IPU OTBETE Ha BOMIPOC JOIMYCTHI HEAOUET;

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

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

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

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

Banel 3a 3aIMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

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

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

Buoxumus
CJIIOHBI U

TKaHEH OJIOCTH

pra.

buoxummnueckue

MeEXaHU3MBI
pa3BUTHUS
IMaTOJIOTUI

TKaHell poToBOH

IIOJIOCTH

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

3a TectupoBanue Hauncisiercs: 10 6amnos.

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

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

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

8 OamnoB
TECTE;
7 0GaiioB

CTYACHT NpaBUIILHO

CTYACHT NpaBUIILHO

OTBCYACT

OTBCYACT

Ha 70-79%

Ha 60-69%

BOIIPOCOB

BOIIPOCOB

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

Pemenne
CUTYallo
HHBIX
3a1a4

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

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

Peurenne 3amaun cBOAUTCS K:

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

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

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

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

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

CIICYIOIIUM
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Koanoxsu
yM

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

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

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

2 GaJia — CTYJCHT IPU OTBETE Ha BOIIPOC JOIMYCTHI HEAOUET;

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

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

3amuTa
naboparop
HOI
pabots

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

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

Baner 3a 3aMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

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

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

5. [IpemuansHbie OaIITBI

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

6. OTBeT Ha DK3aMEHE

30

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

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

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

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

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

7. Hroro 3a cemecTp

100

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

yeThlpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOM OIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

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

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
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1.

3amura JabopaTopHoii padoThI

Tema 8. buoxumus CitOHBI M TKAHEW MOJOCTH pTa. BUOXMMHYECKre MEXaHU3Mbl Pa3BUTHS MTaTOJIOT U
TKaHEW POTOBOM MOJIOCTH

. [laTonoruu TUMUIHOTO OOMEHA: OKUPEHHE, KHUPOBOE MEPEPOXKICHHE.

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

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

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

KonsioxkBuym

Tema 8. buoxumus CiIOHBI M TKAHEW MOJOCTH pTa. BUOXMMHUYECKE MEXaHU3MbI Pa3BUTHS MTaTOJIOTUI
TKaHEW POTOBOM MOJIOCTH

. benku ciitoHBI, UX TPOUCXOXKICHUS, U3MEHEHUS TTPU MaTOJIOTHH.

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

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

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

Pemenue CUTYAIMOHHBIX 3a/1a4

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

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

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

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

OBITH MPUIMHOM TAKOTO COCTOSTHHSI?

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

Ha 0aJaHC 3TUX MPOIECCOB?

1.

TecrupoBanue

Tema 8. buoxumus CIOHBI M TKAHEW MOJOCTH pTa. BUOXMMUYECKME MEXaHU3MbI Pa3BUTHS MTaTOJIOTUI
TKaHEW POTOBOM MOJIOCTH

HCHTI/II[I/IJIHGHTI/I[[I‘ napoJa3a:

a) yJacTBYeT B aHTHOAKTEepUaIbLHOM 3anuTe 3y00B

0) peryinupyer TOHYC COCY/I0B
B) TUAPOJIU3YET MENTHIBI

I') IpEeBpALaCT KHUHUHOT'€H B KUHUH

2.

[Tepeuncnure ciaroHHbIE (AKTOPHI 3aIIUTHI 3y0O0B:

a)pH=7
0) KaJUTUKPEHH

B) THAITypOHM1a3a

T') IMMYHOTJIOOYTHHBI
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1) aHTUOKCHUIaHThI

¢) Ca2-+-CcBs3bIBaIONINE TITMKOIIPOTCHHBI

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

0) N-ameTuiraisakTo3aMuH

B) N-aleTuinmoKko3aMuH

T) JaKT03a

4. ITpu napo1oHTO3€

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

B) TIOBBIIIAETCS AKTUBHOCTh KOJUTAr€HA3bI

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

a) M30BITOK OeNKa B THIIE

0) neduuT Oenka B MUIIE

B) HEIOCTAaTOK BUTAMUHOB IpyIibl B

r) HepocTaTok ButaMuHoB C u D

1) 130BITOK Caxapo3bl B IMHIIEC

¢) o0pa3oBaHHE OPraHUYECKUX KUCIIOT

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

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

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

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

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

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

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

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

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

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

1. B xpoBu OonpHOrO OOHapy>K€H BBICOKMHA ypoBeHb KpeaTuHpochokmHazer (MB) wu
acnapraramuHoTpancdepasbl. KakoB npeanonoXuTeIbHbI TU1ardo3?
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2. YV KeHIIUHBI, CTPAJAIOIICH KEITIHOKAMEHHON OO0JIe3HBIO, TIOSBIIMCH OO B OOJIACTH TIEUEHU, OBICTPO
Pa3BHIIOCH KENTYIIHOE OKPAIIMBAHUE CKIIEp, KOXKH, Kajl 00eCIBETUJICS, MOYa MPUOOpeNia BET KPETKOTro
yas1. Kakoil Il XKeNTyxXu y KEeHIUHBI?

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

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3auer

Jeckpuntops! (ypoBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenrim
TOCTYOKCHHSI pe3YJIbTaTa)

OIlK-3 JleMOHCTpUpYeT TMOHUMAHUE XUMHKO-OMOIOTUYECKONW CYIIHOCTH
MPOIIECCOB, MPOUCXOISIINUX B KHBOM OpPraHW3ME Ha MOJCKYJISIPHOM
YpOBHE, B TOM YHWCJE MPU BBEACHHH B OPraHU3M OHOJIOTHYECKH
AKTUBHBIX OPraHUYECKUX COCTUHCHHI, OIICHUBACT MEXaHHU3MBbI
BO3JCHCTBHsI JOMWHTa HAa OPTraHW3M, AaHAIM3HPYET HETaTHBHBIC
3¢ deKTh JomHHTa

«3a4TEHO» OIIK-9 JleMOHCTpHUpYET 3HaHWE IOKa3arejied ToMeocTaza, OCOOCHHOCTEH
(50 - 100 6amnos) OMOXMMHYECKOM PETYIANUH (YHKIMOHAIBHBIX CHCTEM OPraHHU3Ma.
[TpoBoauT aHAN3 OMOXUMUYECKHX YKHIKOCTEH OpraHu3Ma 4esioBeKa
U TIOJIOCTH PTa Ha COACpKAHWE METAa0OJUTOB M HHTEPIPETUPYET
MOJTYYCHHBIEC pe3yabraThl. OnpenenseT ONOXUMUISCKUE MEXaHU3MbI
MPOIIECCOB, MPOTEKAIOIINX B OPraHU3ME YEIIOBEKa B HOPME U TIPU
MaTOJIOTHH. AHAJU3UPYET COCTOSIHUE OpraHW3Ma YeJIOBeKa B IIEJIOM;
MIPOTHO3UPYET BIMSHUE 3a00JI€BaHNN HA OMOXUMHYECKHE TIPOIIECCHI

OIIK-3 JIeMOHCTpHUpPYET HETIOHUMAaHHE XUMHUKO-OMOJOTHYECKON CYIIHOCTH
MPOIIECCOB, MPOUCXOSIINX B KUBOM OpPTaHU3ME Ha MOJEKYISIPHOM
YpOBHE, B TOM YHUCIIC TP BBEICHHUH B OPTaHU3M OHMOJIOTHYECKH
aKTHBHBIX OPTraHMYECKUX COCAWHEHWA; HE OICHHBACT MEXaHH3MBbI
BO3/ICHCTBHSI JIOTIMHTA Ha OPTaHW3M, HE aHAIHM3HPYET HETaTHBHBIC
3¢ dexTr JonHTa

OIIK-9 JleMOHCTpHUpYyeT He3HaHHE IoKa3aresell ToMeocTas3a, 0COOCHHOCTEH
«HE 3aUTEHO» OMOXMMHUYECKOH perynsiuu (yHKIHMOHAIBHBIX CHCTEM OpPraHU3Ma.
(0 - 49 6ammos) He MOXeT NpoBeCTH aHaIu3 GHOXMMHYECKUX JKUAKOCTEN OpraHu3mMa

YeloBeKa H TOJNOCTH pPTa Ha COIeplKaHWe MeTabolMTOB U
WHTEPIIPETHPOBATh TONYYCHHBIE pe3ynabratel. He ompexpensier
OMOXMMHUYECKHE  MEXaHW3MBI  TPOIECCOB, MPOTEKAIOIUX B
OpraHm3Me 4eliOBeKa B HOpME W Tmpu mnaronorud. He wmoxer
MPOaHATN3UPOBATh COCTOSHUE OpraHU3Ma 4YeJloBeKa B IIEJIOM;
MPOTHO3MPOBATh  BIUSHUE 3a00NeBaHU Ha OMOXUMHUYECKHE
MIPOIIECCHI

DK3aMeH

I[CCKpI/IHTOpBI (ypOBHI/I) — OCHOBHBIC ITPU3HAKU OCBOCHUA (HOKa3aTeJ'II/I

Ornenka Komnerenuu
TOCTHKEHHMSI pe3ynbTaTa)

OIIK-3 JleMOHCTpHUpYET TIyOOKO€ TOHUMaHHWE XHUMHUKO-OMOJIOTHYECKOM
CYIIHOCTH TIPOIIECCOB, MPOMCXOISAIIMX B JKABOM OpraHU3Me Ha
MOJICKYJIIDHOM ypOBHE, B TOM YHWCJIC TP BBEICHHH B OPraHH3M
OMOJIOTUYECKH AKTHUBHBIX OPraHWYECKHX coeanHeHui. [IpoBoaut
CaMOCTOSITENIbHBI aHAJIN3 MEXaHH3MOB BO3/ICHCTBHSI JIOTIMHTA Ha
OpraHu3M, €r0 HEraTUBHBIX A((HEKTOB




«OTIIMYHOY
(85 - 100 6anyoB)
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OIIK-9

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

«XOPOIIIOY
(70 - 84 6amnoB)

OIIK-3

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

OIIK-9

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

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

OIIK-3

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

OIIK-9

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

OIIK-3

JleMOHCTpUpYeT HEMOHUMAaHHE XUMHKO-OMOJOTHYECKOH CYITHOCTH
MPOIIECCOB, MPOUCXOSIINX B KUBOM OpPTaHU3ME Ha MOJEKYISIPHOM
YpOBHE, B TOM YHCIIC TIPH BBEICHHUH B OPTaHU3M OHMOJIOTHYECKH
aKTHBHBIX OPTraHMYECKUX COCAWHEHHA; HE OICHHBACT MEXaHH3MBbI
BO3/ICHCTBHSI JIOTIMHTA Ha OPTaHW3M, HE aHAIM3HPYET HETaTWBHBIC
3¢ dexTr JonHTa
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OIIK-9 JleMOHCTpHUpYyeT HEe3HAHHE MMOKa3aTeNel roMeocTa3a, 0COOCHHOCTEN
OMOXMMHYECKON PErysaiuy (PyHKIIMOHAIBHBIX CHCTEM OpraHH3Ma,
OMOXMMHUYECKUX MPOSBICHUN 3a00neBaHuii monoctu pra. He moxer
NPOBOAMTH  aHAIM3 OWOXMMHMYECKUX JKUAKOCTEH  OpraHu3ma
YyeloBeKa M TOJOCTH pTa Ha COACpXKaHHE METabOJIUTOB H
MHTEPIPETHPOBaTh TOJNyuYeHHbIE pe3yabrarel. He aHamumsupyer
OMOXMMHYECKHE MEXaHW3Mbl 00pa3oBaHus 3yOHOrO HajeTa,
pa3BUTH Kapueca, BOCHAJICHHs MapOJOHTA; COCTaB, (YHKIUH,
PETYISINIO CEKPELIUU CITIOHBI

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

5. MeTonnuyeckue ykazaHus AJis1 00y4a0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBHOM PabOThI 00YUYaIOIINXCSI:

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

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

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

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

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

5.2 PexomeHnanuu o0y4aronmMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

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

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

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

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

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

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

KoHcniekTbl HayyHOW nuTEparypbl MPH CaMOCTOSATENbHOM IMOATOTOBKE K 3aHATHUAM JOJKHBI CONEPIKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMsl HMCIOJIb3yeMOIl Hay4YHOH JHUTeparyphl.
Koncniekt MoXeT OBITh OMOPHBIM (COIEp)KaTh JIMIIbL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JaTh TIOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
OTIPENIETISICTCS CAMHUM CTYICHTOM.
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B nporiecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:
- JleNaTh 3allUCH 10 XOAy YTEHHMs B BUJAE NPOCTONO0 MM Pa3BEpHYTOro IulaHa (CO3[aBaTh INEpEYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);
- COCTaBJISATH TE3UCHl (LMTHUPOBaHHE HaMOOJEEe BAXKHBIX MECT CTaTbU MJIM MOHOIpaduu, KOPOTKOE
U3JI0)KEHUE OCHOBHBIX MBICIIEH aBTOpPa);

- TOTOBUTbH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1a1iuu Mo NOATOTOBKE K OTAENIbHBIM 33JaHUSM TEKYIIETO KOHTPOJIS

ColecenoBaHue TpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH IO BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN IO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEKAILETO OICHKE:

- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;

- IOJIHOTA U TUTyOMHA OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTUKa U3JI0KEHUS MaTepuaa,

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

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

- HCIIOJIb30BaHNUE JIOMOJHUTENILHOTO MaTepurara;

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

VYCTHBII Ompoc MOXET COMPOBOXKAATHCA MpE3eHTAlMei, KOTopas MOATOTaBIMBAECTCS IO OAHOMY U3
BOIPOCOB MPAKTUUYECKOTo 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxoIuMo oOpaIaTe BHUMaHKUE
Ha TaKue MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBIICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHUECKash HANpaBIE€HHOCTb, COOTBETCTBHE
CozIep)KaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3aqadam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COlIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl W  yClIOBHS  JOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsI BBIONHEHUS 3a/ad CcBOed MpodeccHoHaNbHOW WU y4eOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUpPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALIMOHHOE o0ecredyeHre JUCHMIIITHHbI

6.1 OcHoBHas UTEpaTYypa:

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

6.2 JlonosHUTENBHAS IUTEpPATYpA:

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

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

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

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

6.3 VlHble UCTOYHUKMU:

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

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

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIE 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

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

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

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

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

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICYeHHE:

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

Onepannonnas cucrema Microsoft Windows 10

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

Microsoft Office [Ipodeccuonansusiii moc 2007



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

2. Hayunas onextponnas OuOmmoreka Poccuiickoii  akagemuu  ectectBo3Hanus. — URL:
https://www.monographies.ru

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

5. TamOoBcKas obnacTHas yHUBepcaabHas HayuHas ouonuoreka um. A.C. [lymkuHa: oduinanbHbIi CalT. —
URL: http://www.tambovlib.ru

6. VYHuBepcureTckas ~ OuOnMOTEeKa  OHJIAMH:  JIEKTpOHHO-OMOmmMoTeunas  cucrema. —  URL:
https://biblioclub.ru

7. ObC «KoHCynbTaHT CTyA€HTa»: KOJUIEKUMU: MenuiuHa. 31paBooXpaHeHue. ['yMaHUTapHbIE HAYKHA . —
URL: https://www.studentlibrary.ru

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

9. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

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

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

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