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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-7 TOTOBHOCTh K WCHOJB30BAHUIO OCHOBHBIX (DHU3HKO-XUMHUYECKHX, MaTEMaTHYCCKUX W HHBIX
€CTECTBEHHOHAYYHBIX TIOHATHI U METO/IOB MPH PEIICHUH MPOGeCCHOHATBHBIX 3a1a4

ITIK-5 ToroBHOCT K cOOpy W aHamu3y kajno0 TMalMeHTa, MaHHBIX €ro aHaMHe3a, Pe3yJIbTaTOB OCMOTDA,
Ja0OpaTOPHBIX, HHCTPYMEHTAJBHBIX, IMATOJOT0-aHATOMHUYECKUX M HWHBIX HCCIEAOBAaHMM B  MEJIAX
pacro3HaBaHMs COCTOSHUS UM YCTAHOBIICHUS (paKTa HAJTUYHS WM OTCYTCTBHUS 3a00JICBaHUS

1.2 Bunp! u 3a1aun mpo¢eCcCUOHATBLHOMN NeITETBHOCTH 110 UCITUTUIHHE:

- MEIUIIMHCKAs

NpPEIyNpexIeHUe BO3HUKHOBEHHs 3a00JI€BaHUIl cpelu HACEJIeHUs IIyTeM IPOBEICHUs
NpOoGUIAKTUYECKUX U IPOTUBOANHUIAEMHUUECKUX MEPOIPUSATHI

[IPOBEIeHUE NPOPUIAKTUYECKUX MEAMLUHCKUX OCMOTPOB, JUCHAHCEPHU3ALMU, TUCIIAHCEPHOTO
HaOJIIONEHUS

IIpOBE/IeHUE cOOpa U MEIUKO-CTaTHCTUYECKOrO aHauu3a MH(OpMaIK O MOKa3aTeNsax 310pOBbs
HACEJICHHs Pa3IMYHbIX BO3PACTHO-IIOJIOBBIX I'PYIII, XapaKTEPU3YIOIUX COCTOSHUE UX 30POBbs
JMAarHOCTUKA 3a00JI€BaHUN U MATOJIOTHYECKMX COCTOSHUM MalMeHTOB

JMarHOCTHKA HEOTJIOKHBIX COCTOSIHUM

JTMArHOCTHKA OEPEMEHHOCTH

NPOBEIEHUE OKCIEPTU3bl BPEMEHHOW HETPYAOCIHOCOOHOCTH M Yy4yacTHE€ B MHBIX BHJAX
MEJIULIUHCKOMN 3KCIIEPTU3BI

OKa3aHHE TEePBUYHON BpaueOHOW METUKO-CAHWTAPHOM MOMOIIM B aMOYJIaTOPHBIX YCJIOBUSAX U
YCIJIOBHUSIX IHEBHOI'O CTallMOHapa

OKa3aHHWE NEPBUYHON BpaueOHON MEIUKO-CAaHUTAPHON TMOMOIIM MPH BHE3AMHBIX OCTPBIX
3a00JI€BaHUAX, COCTOSIHUAX, OOOCTPEHUN XPOHMYECKUX 3a00JIeBaHMIA, HE CONPOBOXKIAIOIIUXCS
YTPO30ii )KU3HU MALMEHTA U HE TPEOYIOMUX SKCTPEHHONH METUIIMHCKONW TTOMOIIH

ydacTHe B OKa3aHHUU CKOPOM MEIMIMHCKOM MOMOILM NMPHU COCTOSHHSAX, TPEOYIOLUIMX CPOYHOIO
MEAMIMHCKOIO BMEIIATEIbCTBA

OKa3aHUE MEIHMLIMHCKOW IMOMOINM IIPU YPE3BBIYAMHBIX CHTYallUsAX, B TOM YHUCIIE YYacTHE B
MEIMIMHCKOMN dBaKyalluu

y4acTHe B IPOBEIECHUH MEIULIUHCKON peaOMIuTaly U CAHaTOPHO-KYPOPTHOTO JICUEHUS
(dopMHpOBaHUE y HACEJICHUS, MAUEHTOB U WICHOB MX CEeMEW MOTHBAIMM, HAIPAaBICHHOM Ha
COXPaHEHUE U YKPEIUIEHUE CBOETO 3/J0POBBS U 310POBbs OKPYKAIOIINX

00y4eHHE MaIUeHTOB OCHOBHBIM TMTUEHUYECKUM MEPOIIPHUATUSAM 03JOPOBUTEIILHOTO XapaKTepa,
CMOCOOCTBYIOIIMM NPOPHIAKTHKE BOZHUKHOBEHUS 3a00JIEBaHHN U YKPETICHHUIO 3[0POBbS

1.3 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBI CIICAYIOIINE

KOMIICTEHITUH:
O06001TIeHHBIEC TPYIOBEIC Kon n HanmMeHOBaHUe
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOMUMOH IS 3HaHUSA U YMEHHsI, HEOOXOAMMBIC TSI JOPMUPOBAHMS
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJIOBOTO TPYJOBOTO JICHCTBHS / KOMITETCHIINU
nercTBus (IPH HAUTHIUAH WIH PO CCHOHATBLHOTO
npodcTangapra) TEHCTBUS
OIIK-7 I'oToBHOCTB K 3HACT ¥ MOHUMAET:
HUCIOJb30BaHUIO OCHOBHBIX (0CHOBBI COBPEMEHHBIX TEOPETUYECKUX U
(b3UKO-XMMHUYCCKHUX, JKCIIEPUMEHTAIBHBIX METOZOB HCClIeI0Ba-HUS,
MaTEMaTH4CCKUX 1 HHBIX J1a0OPaTOPHBIX ~ METONOB  aHaiuM3a  OMO-JIOTHYECKUX
CCTCCTBCHHOHAYIHBIX KHUJIKOCTEH, OCHOBHBIC OHWOXM-MUYECKUE MPOSBICHUS
MOHSITUN YU METOJIOB MPHU 3a60J1eBaHUI
PCIICHIH VMmeer (crnocobeH MpoaeMOHCTPUPOBATE):




MIPOMPECCUOHAIBHBIX 3aJ1a4

MOJBb30BaThCsl Y4eOHOH, HayyHOH, Hay4YHO-TIOMYJISIPHOM
nuTeparypoil, cetbio MHTEpHET Iy mpodeccnoHanbHOM
NESTENbHOCTH, BBIABIATH y MAIIEHTOB OCHOBHBIE
MaTOJIOTMYECKUE CHMIITOMBI U CHHAPOMBI 3a00J€BaHUM,
UCTIONB3yS 3HAHHS OCHOB MEAMKO-OMONIOTHYECKUX |
KIMHUYECKUX TUCLHILIINH

Bnageer:
TeopeTndyeckoi  0a3oii  OMOXMMHYECKHX  Map-KepoB,
OOBSCHSIOIINX MOJICKYJISIPHBIC 1

3360H€BaHHﬁ; nopueMaMu aHajin3a SKCHepI/IMeHTaHLHOﬁ
I/IH(I)OpMaI_II/II/I JJId pCIICHUS HpO(l)CCCI/IOHaHI)HBIX 3aga4d

- A OxazaHue nepBUYHON
MEINKO-CaHUTapHOU
MTOMOIIH B3pOCIIOMY
HaCEeJICHHIO B
amMOyJaTOpHBIX yCIIOBUSX,
HE MpeayCcMaTpPUBAIOLINX
KPYIJIOCYTOYHOTO
MEIUIMHCKOTO HaOIIONCHNUS
U JICUYEHHs, B TOM YHCIIE Ha
JIOMY TIpY BBI3OBE
MEIUIMHCKOTO pabOTHUKA

- A/02.7 IlpoBenenue
o0cIie1oOBaHuUs MALMEeHTa C
LEJIBIO0 YCTAaHOBICHUS
JMarHo3a

[1K-5 T'oToBHOCTB K cOOpy 1
aHaJIM3y Kajo0 MalueHTa,
JTaHHBIX €TO aHAMHE3a,
pe3yJIBTaToB 0CMOTPA,
n1a00paToOpHBIX,
MHCTPYMCHTAJIBHBIX,
MaTOJIOTO-aHATOMHYECKHX
Y MHBIX UCCIICIOBAHUI B
LEJSX paclo3HaBaHUs
COCTOSIHUS WIIN
yCTaHOBICHUS (pakTa
HaJIMY WS WK OTCYTCTBHUS
3a00s1eBaHuUs

3HAeT ¥ IOHUMACT:

OCHOBBI COBpPEMEHHBIX
IKCTIEPUMEHTAITLHBIX METOJIOB HCCIIEIOBaHUS,
Ja0OpaTOpHBIX ~ METOAOB  aHalW3a  OMOJIOTHYECKHUX
KHUJIKOCTEH, OCHOBHBIC OHOXUMHYECKUE MPOSIBICHHUS
3a00eBaHMiA

TEOPETUUYCCKUX n

YMmeer (criocoOeH IPOIEeMOHCTPHUPOBATH ):

Ha3Ha4YaTh H UHTEPHPETUPOBATh pe3yNbTaThl
COBPEMEHHBIX JTA0OPATOPHBIX HCCICIOBAHUN Y OOJIHHBIX;
OpraHu30BaTh paboty 10 MPaK-TUYECKOMY
HCIIOJIb30BaHHUIO n BHEJIPCHUIO pe3yIbTaToB
HCCJIETOBAHUH

Bnaneer:

OCHOBHBIMHM TIpHEMaMH JIa0OpAaTOPHBIX HCCIICIOBAHIM,
HaBBIKAMH aHAllM3a HAyYHOH JIMTEpaTypsl, OCHOBAMH
IIOCTAaHOBKM JIMarHO3a Ha OCHOBAaHUW PE3yJbTaTOB
OHMOXHMMHYECKUX HCCISI0BaHUI OMOJOTHYECKHUX
JKUIIKOCTCH

1.4 CormacoBanue MCKIAUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-7 ToroBHOCTE

K HCITIOJIb30BAaHUIO

OCHOBHBIX

(UBUKO-XUMUYECKHX,

MAaT€MaTHYCCKUX W HHBIX C€CTCCTBCHHOHAYYHBIX MMOHATHH H MCTOAOB IpU PCHICHUU

npodeCcCHOHATBHBIX 3a]1a4

Ne
n/m

HanmenoBanme
JIMCITUILINH,
OTIPEICIISIIOITIX
MEKIUCIUTUTMHAPHEIE
CBSA3H

®dopma 0OyueHus

Ounas
(cemectp)

41517

9 110

12

1 |Bronorus

buooprannueckas
XUMUS

3|JlyueBas Tepanus

Maremarnka

5 [MenunuHcKas
AHTPOTOJIOT U

6 |Menuuuuckas
reHeTHKa

7 (MenunuHcKas
paauonorus

8 [Menununckas huznka

9 |Muxkpobuonorus,
BUPYCOJIOTHUS




10|HopmansHas + | +
(usuonorus

11 |ITapazuTonorus +

12 |dapmakoraosus +

13 |®usnorepanus +

14 | Xumuns +

I1K-5 ToroBHOCTH K cOOpy M aHamu3y >Xajio0 NalueHTa, JaHHBIX €ro aHaMHe3a,
PEe3yJIbTaToB OCMOTpPA, JaO0OPaTOPHBIX, HHCTPYMEHTAJIBHBIX, MATOJIOr0-aHATOMHUYECKUX I
WCCIICIOBAaHUN B IEJISIX PACIIO3HABAHUS COCTOSHMS WM YCTAHOBICHHS (haKTa HATUYHS
WM OTCYTCTBUS 3a00€BaHUS

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

Ounas
(cemecTp)
1 {2314 |5(6[7]|8]9]|10(11]12

—

ApanTanuoHHas +
JMCIATUIMHA JIJIs
WHBAJIMIOB U JIUII C
OB3 "Jly4eBsie
METO/IBI
BH3YaIN3alHH
KJIMHAYECKUX
TaHHBIX"

2 | AKymepcTBo U + |+ |+
TUHEKOJIOTHA

3 |AHaToMus + |+ |+

4 |buoopranngeckas +
XUMUS

5 |BBeneHue Bo +
BHYTPEHHIOIO
MEIUITIHY

6 |'eponTonmorus +

7 |T'uruena + | +

8 |TocnuTanpHast + 1+ 1+1+
Tepamnus

9 [l'ocniuranbHas + 1+ 1+
XHUPYprHs

10 [ [IlepmaToBEeHEPOIOTHS +

11| deTckas Xxupyprus +

12 {UmMyHOITOTHS +

13 |MndexnroHHbIe + |+
Oone3Hu

14 [JIy4eBast TMarHoCTHKa +

15 |JIyueBas Tepanus +

16 (MenuunHckast +
reHeTHKa

17 |MenuuuHckas +
panuonorus

18 [HeBpomorusi, +
HEUPOXUPYPTHUS

19|006mas xupyprus + | +

20 |OHKoOIOTHSI, TyueBast +
Tepanws




21 |OCHOBBI KJIMHUYECKOU +
OMOXUMUH

22 |OTOpHUHOIAPHUHTOJIOTH +
s

23 |Odranbemonorus +

24 |TTannmraTuBHAS +
[IOMOILIb

25 |ITaTonoruyeckas + |+ |+
aHATOMUSI,
KIMHUYECKas
MaToJIOTHYeCcKas
aHATOMMS

26 |ITatonoruueckoe +
aKyIIepCcTBO

27 (Tlarodusuosorus, + |+ |+
KITMHAYECKast
naTopu3noIoTHs

28 |Ileqnarpus + |+ |+

29 |TTonuknuHuYecKas +
neauarpus

30|ITonmukmuHIYECKAs + 1+ |+
Tepanus

31|IIpakTuka no + + +
MOJTY4YEeHUIO
poheCCHOHATTLHBIX
YMEHUH U OIIbITa
poheCCHOHATTLHOU
JeSITeIbHOCTH

32 (IIpomeaeBTHKA + |+ |+
BHYTPEHHHUX 0OJIe3HEH

33 (Tlcuxuarpusi, + | +
MEUIIMHCKAS
TICUXOJIOTHUSI

34|CoBpemeHHbBIE +
METOJIBI B XUPYPIHU

35 |Cromaromorus +

36 |TpaBmatonorus u + | +
opronenus

37 [Yponorus +

38| dakynbsreTckas + | +
Tepanus,
npohecCHOHATLHBIC
Oosie3Hn

39| ®akynsreTckas + | +
XHPYprust

40 | dTusznarpus +

41 | 9HAOKPUHONOTHS +

2. Mecto nucuumiimabl B cTpykrype OIl cnenmanurera:

HuctuminHa «bruoxumus» oTHocuTCs K 6a30Boit yactu yuebHoro miana OIl mo HanpaBiieHHIO TOATOTOBKU
31.05.01 - JleuebHoe nero.

JucuumnHa «bruoxumus» u3ydaercs B 3, 4 ceMecTpax.

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



Ounas: 7 3.€.

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

OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 252
KonTaktHas pabora 126
Jlexnuu (Jlekiun) 32
Jlaboparopnsie (JIab. pab.) 32
[Tpaktuueckue (Ilpakt. pad.) 62
CamocrostensHas padota (CP) 90
OK3aMeH 36
3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoMU DOpMBI TEKYIIETO
TEMBI paszena/TeMsbl pabortsl, yac. KOHTPOJIS
Jlex | JIa6 |IIpa | CP
UMd | . |KT.
pab. |pab.
O|]O0 |0 ]|O
3 cemectp

1 BBenenue. 3amura
Crpoenue u J1a00paTOPHBIX
CBOICTBa OCIIKOB. padot; KommokBuywm;
DepMEHTHI. 4| a4 g | 10 Pemienne
Crpoenue, CUTYallMOHHBIX
CBOIICTBa, 3aj1ady;
peryasanus TectupoBanue
aAKTUBHOCTH

2 buoxumus 3amura
OMOJIOTUYECKIX nabopaTopHOM
AKTUBHBIX BEIIECTB: paboThI;
BUTaMUHOB, KomnokBuym
TOPMOHOB. (TMCHhMEHHBIN);
buonornueckue 41 4 8 8 Pemenue
MeMOpaHBI. CUTya-IIMOHHBIX
MexaHU3MEBI 3aj1ady;
nepeaayn TectupoBanue
TOPMOHAJIBHOTO
CUTHaJa.

3 Brenenue B 3amura
MeTaboIH3M. nabopaTopHOi
[TonsiTue o paboTsr;
KaTaboiu3Me u Konnoksuym
aHabonm3me. (MMCHbMEHHBIN);
OOmuit myTh 4 4 2 2 Pemenue
KaTabonmu3ma. CUTYAI[MOHHBIX
buosnepreruxka. 3a7a4
MurtoxoHapuanbHas ; TectupoBaHue
LIETIb MepeHoca
AJIEKTPOHOB.




OOMeH u GpyHKIHIH 3amura
YIJIEBOJIOB. nabopaTopHO
paboTsr;
Konnoksuym
5 5 110 | 14 | (nuceMeHHbIN);
Pewenune
CUTYaIlMOHHBIX 3a]1a4
TectupoBanue
4 cemecTp
OOMeH u GpyHKIHIH 3amura
JUTIU0B nabopaTopHO
pabots1; KomnokBuyn
(MMChMEHHBIN);
4 | 4 8 | 11 Pewenune
CUTYaIlMOHHBIX 3a]1a4
TectupoBanue
OO6meH U QyHKITUH amnra
a30TcozIepIKaLIUX nabopaTopHO
coennuennii. OOMeH padoTHI;
OENKOB U KonnoxBuym
amuHokucior. Oomeyf 4 | 4 | 8 | 11 (TUCHhMEHHBIN);
HYKJIEMHOBBIX KHCJIO] Pemenne
CUTYAIlMOHHBIX
3azay;
TectupoBanue
OcHoBHBIE 3amura
TIPUHIIAIIBI nabopaTropHOi
perynsiuu ooMeHa paboThI;
BEILECTB B Konnoksuym
OpraHu3Me. 3 4 | 6 |13 (MMCHbMEHHBIN);
Jlekuus-Busyanusan Pemenune
sl CUTYaI[MOHHBIX
3ajag;
TectupoBanue
buoxumust opranon 3amura
Y TKaHCH. nabopaTopHOM
paboTHI;
Komnoksuym
4 | 3 8 | 13 (TMCHMEHHBIN);
Pemenne
CUTYaIlMOHHBIX
3azay;
TectupoBanue

Tema 1. Beenenue. Ctpoenne u coiictBa 0enkoB. @epmenThl. CTpoeHHe, CBOCTBA, PeryJ/isilus ar

Jlexknus.
BBonnas nexuus.



[Ipenmer u 3amaun 6moxumuu. OOMEH BELIECTB U SHEPIUHU, HepapXHUYECKasi CTPYKTypHasi OpraHu3aius u
CaMOBOCITIPOM3BEJICHHE KaK BaKHEWIIME NPU3HAKU KUBOM Marepuu. lereporpodHble W ayTOTpOodHBIE
OpPraHU3Mbl: pazIUuusl [0 MUTAaHUIO W MCTOYHMKAM SHEPruM; KaraOomu3M U aHaOOIM3M.
MHOroMoeKyJIsIpHble  CUCTeMBbI (MeTa0oJIMYecKrue Lend, MeMOpaHHBIE IPOLECChl, CHUCTEMBl CHHTE3a
OMOMONMMEPOB, MOJIEKYJSIPHBIE DPETYISATOPHBIE CHUCTEMBbI) KaK OCHOBHBIE OOBEKTHI OMOXMMHYECKOTO
ucclieoBaHuA. MecTto OHOXUMHUH Cpeu IPYyTUX OMOIOTUYECKUX AUCHUIUINH; YPOBHHU CTPYKTYPHOM OpraHH:
KMBOT0; OMOXMMHS KaK MOJICKYSIDHBIH ypOBEHb W3y4YeHHs sBICHMNA XU3HM OCHOBHBIC pasfenbl U
HaIpaBICHUS B OMOXUMUH: OnoopraHnyeckas XUMUS, JUHAMHYECKast " byHKIH
MEAHMIIMHCKAsT OMOXUMHUSI, MOJICKYJISIpHAsT OMOJIOTHSI.

Metonbl uccrnenoBanus oOMeHa BellecTB. MccienoBaHue Ha II€JIOM OpraHM3Me, OpraHax, cpesax,
KJIETOYHBIX KyJIbTypax. [OMOreHarsl TkaHel, ppaKkIMIOHHPOBaHUE TOMOTEHATOB, CYOKJIETOUHbIE CTPYKTYPHI.
Boigenenue mMetabonuToB U (hEpMEHTOB, ONpeAesieHHEe MOCIeA0BaTeIbHOCTH MpPEBpaIleHnil cyOcTparoB.
N3oTomHbie MeTobl. MeToIbl MOJIETMPOBAHMS U CHUHTE3A.

Uctopust n3yuenus 6enkoB. [IpencraBnenne o 6emkax Kak BaKHEHIIIEM KJIacC€ OPTaHU-YECKUX BEIECTB H
CTPYKTYPHO-(DYHKIIMOHAJIEHOM KOMITOHEHTE OpraHu3Ma YeI0BeKa

Crpoenue OenKkoB. AMHHOKHCIIOTBI, BXOSIIME B COCTAaB OENKOB, MX CTpOeHWE W cBoicTBa. [lenmrumHas
cBs3b. llepBuyHas cTpykTypa OeiakoB. 3aBHCHMOCTh OHMOJOTHYECKHX CBOWCTB OEJIKOB OT MEPBUYHOM
CTPYKTYpHbl. BuoBas crieninpuaHOCTh MEPBUYHON CTPYKTYPBI OCIKOB (MHCYJIUHBI PA3HBIX )KHBOTHBIX ).
Kondopmanus mnonunentuaHoi uenu. BTopuuyHas CTpPyKTypHas OpraHM3anus, THIIBI BTOPUYHOM
CTpYKTyphl. Poib BOmOpOAHBIX CBsizeld B ee crabmnu3anuu. HaaBropuuHas CTPYKTy-pa W €€ THUIIBL
Tpernunas cTpyktypa. Pomb ciiaboro BHYTPHUMOICKYISPHOTO B3aWMOJCHCTBUS B  CTaOWIH3AIUN
MIPOCTPAHCTBEHHOM CTPYKTYpPbI U U3MEHEHUsAX koH(popMmaruu. [Ipeacrasienne o manepoHax.

YerBepTuuHas cTpyKTypa 0enkoB OcoOeHHOCTH CTPOCHHS U (PYHKIIMOHUPOBAHUS OJIMTOMEPHBIX OCNKOB Ha
pUMepe TeMCOAEPIKALINX OEJIKOB - TeMOITIOONHA U MUOTJIOOMHA.

OcHOBBl  (DyHKITMOHUPOBAHUS OCJIKOB. 3aBHCHUMOCTh OHOJOTHYECKON AaKTUBHOCTH OEIKOB OT WX
MPOCTPAHCTBEHHOM CTPYKTYpbl. AKTUBHBIA IIGHTp OCNKOB W ero cnenuduyeckoe B3aUMOACHCTBHE C
JUTaH/IOM KaK OCHOBA OMOJIOTHYEeCKUX (PYyHKIMHA Bcex OenkoB. KoMIuieMeHTapHOCTh B3aMMOIECHCTBYIOIINX
MOJIEKYJl KaK OCHOBA CHEUU(UYHOCTH INPH CBA3BIBAHMM Oenka ¢ JurasaoM. OOpaTMMOCTb CBS3BIBAHHSL.
KooneparuBHple HM3MEHEHHs KOH(OPMALMUIPOTOMEPOB. BO3MOXHOCTH  aJanTUBHOW  pETYJSIHUU
Ouonoruueckoi (PyHKINU OJIUTOMEPHBIX OEITKOB C IIOMOIIBIO aJNIOCTEPHUECKUX JTUTaH/I0B.

OuU3NKO-XMMHUYECKUE CBOMCTBA OenkoB. MouekymsipHas Macca, pasMepbl W ¢GopMa MaKpOMOJEKYII,
pacTBOPUMOCTb, MOHM3AIMs, ruapatanus. [loHsTue o6 u303nMeKTpUdYecKord Touke. MeToabl BBIAEICHUS
WHAVBUAYAIbHBIX OENIKOB: H30MpaTeIbHOE OCAXKICHHE COJMSIMU U OPraHUYECKUMHU PACTBOPUTEISIMHU,
resb-pribTparus, 3MekTpodope3, HoHooOMeHHasi xpoMartorpadus, abuHHas xpoMaTtorpadus, Ha OCHOBE
CHEeIM(PUYHOCTH CBSI3bIBAHMS IUTAH[IA, CIEUU(UIYHOCTH KaTaIu3a.

JlabunpHOCTh TPOCTPAHCTBEHHON CTPYKTYphl O€idkoB M HX JeHarypauus. DakTopbl, BBI3bIBAIOIINE
neHarypanuto. Jlenaryparus odpatumasi 1 HeoOpaTumasi.

Mmuoroo6pasue OenkoB. [moOynsapubie U GuOpHILIIpHBIE OCNKH, TPOCThIe W CIOKHBIC. Kimaccudukamms
OEJIKOB 110 MX OMOJIOTMYECKUM (PYHKIUAM: (PEepMEHTHI, OETKH-PEIENTOPHI, TPAHCTIOPTHBIC OCIIKH, aHTUTENA,
OEJIKOBBIC TOPMOHBI, COKPATUTEIIbHBIC OCIIKH, CTPYKTYpPHBIE OCITKH, IMMYHOTJIOOYTMHBI U T.I.

MeTobI KOTHYEeCTBEHHOTO H3MEPEHUS OCITKOB.
Jlekuus-Busyanusanus.

Uctopus OTKPBITUSA U HU3yYCHUS (dhepMeHTOB. Crpoenue u CBOICTBa dbepmMeHTOB
MeTtaioB U kodepmeHThl. KodepmeHnTHbie ¢YHKIIMM BHUTaMUHOB (HAa TpuUMepe TpaHCAMUHA3 H
neruaporenas, BuramuHoB B6, PP, B2). Ilonstue 00 »Heprum aktuBanuu.OcoOEHHOCTH (QepMeHTal
Karanu3a: JTambl, MexaHu3M. CTpoeHne (EepMEHTOB; AKTUBHBIH M aJUIOCTEPUUYECKH IEeHTphl. OOpa:
(bepMeHT-CyOCTpaTHOTO KOMILIEKCca, €ro xapakrepucTtuka. [loHsTHEe «koMIIeMeHTapHOCThY. Teopus d
Teopust uHAYIIMPOBAaHHOTO cOOTBETCTBUA Komnanma.
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Knaccudukamuss u Homenkiarypa ¢epmentoB. M3zodepmentsl. CrnenupudHoCTh OeHCTBUS (HEPMEHTOB.
3aBHCUMOCTb CKOPOCTH (DEPMEHTATUBHBIX peakluii OT Temneparypsl, pH, KoHIeHTpauuii pepmenTa u cyocT
M3MEPEHUs] aKTUBHOCTH U Kolu4yecTBa (pepMeHTOB. MHIHOUTOPHI (hepMEHTOB, 0OpaTHUMbIe 1 HEOOpaTUMBbIE,
KOHKypeHTHbIe. JIekapcTBeHHBIE IpenapaThl Kak MHIMOUTOPHI pepMeHTOB. Peryssius neiictBust epMeHTo
B! QJIOCTEPUYECKHUE WHTMOUTOPbI W AaKTHBATOPHI; KAaTAIUTUYECKHMH W  PEryasTOPHBIH IEHTPHI;
YeTBEPTUYHAsI  CTPYKTypa  aUNIOCTEPHYECKUX  (EpPMEHTOB M KOONEPATHUBHBIE  HM3MEHEHHS
KoH(opManuunpoTomMepoB (epmenTa. Perynsamus aktuBHOCTH (epMEHTOB myTeM (ochopunupoBanus u
nedochopunrpoBanusi.

Paznmuus (dbepMeHTHOTO cocraBa OpraHoB
Opranocnenuduyasie ¢GepMeHTbl. V3MeHeHHs aKTUBHOCTH (DEPMEHTOB B MPOLIECCE OHTOICHE3a.
W3meHeHuss akTUBHOCTU (epMeHTOB npu Oone3nsx. HaciencrBennsle sH3umonaruu. OmpeneneHue
(bepMEeHTOB B TJIa3Me KPOBH C IENIBIO TUATHOCTUKH OOJIe3HEH; I JIedeHus: Ooe3He, pH 1abopaTopHOi

IIpakTH4eckoe 3aHATHE.
Cemunap mo teme «CTpOoeHHE B CBOMCTBA OCITKOB.
1. [IpenMeTt u 3a1a4u OMOJOTUYECKON U KIIMHUYeCKOU XUMHH. [IoHSITHE 0 OMOXUMHYECKUX PEaKITUSIX.

2. AMHMHOKHCIIOTBI - CTPYKTypHbIe MOHOMeEpbl OenkoB. OOmiass  XapakTepHCTHKa, KiaccupuKauus
(monsipHbIe, HEMOJSPHBIE, MOJIAPHBIE HE3aPSKEHHBIE), CBOICTBA.

3. CrnenmuduyHOCTh TEPBUYHOU CTPYKTYphl Ocnka. OcCOOEHHOCTH  00pa30BaHHUS TENTHIHOW CBS3H.
Omnpenensiromasi poyib MEPBHYHONW CTPYKTYphl B (hopMupoBaHHM 0ojiee BBHICOKHX YPOBHEH OpraHU3aIliH
OEJIKOBOM MOJICKYJIBI.

4. BropuuHast cTpykTypa Oenka. CBsi3u, CTaOMIM3HPYIOLINE BTOPUUHYIO CTPYKTYPY, O-CrUpaib. DakTopsl,
HapyLalollye CIUpaln3aiuio. b-ckiaayaras CTpyKTypa, 0COOEHHOCTH KOH(POPMAIIMIOHHOTO CTPOCHUSI.

5. Tpetnunas cTpykTypa 6enka. CBsi3u, CTAOMIN3HUPYIOIINE TPETUUHYIO CTPYKTYPY (KOBaJICHTHBIE, HOHHBIE,
runapodoOHbIe, BonopoaHbie, Ban-nep-Baanbca).

6. UerBepTuuHasi CTpykTypa Oenka. [loHATHE 0 MOHOMEpax M OIUTOMepax. 3aBUCHMOCTb CBOWMCTB Oerka
oTerokoH(popMaru. B3auMocBs3b CTPYKTYpHI U (PyHKITHH.

7. [lonsitue HaTuBHBIN Oenok. [ToHsTHE 00 aIoCcTepUUecKuX OenKax.

8. OcHOBHblEe (YHKIUU TPOCTBHIX U CIOXKHBIX OEJIKOB B OpraHu3Me: CTPYKTypHas, KaTaJluTH4YecKas
pelenTopHas, peryasTOpHasl, TPAaHCIIOPTHAs, 3alllUTHAsI, COKpPATUTENIbHAS U IPYTHE.

9. Conepxanue OenKkOB B TKaHSIX M opraHax. Pa3mepnl OenKOBOW MOJIEKYIbl. METOIBl OIpeaeIeHUs
MOJICKYJISIPHOW Macchl Oerka (Tenb-QuibTparus, YIbTpaleHTpudyrupoBaHue, TUCK-3JEKTpodope3).

10. PactBopumMoOCTh Oenika B BOjE. 3aBUCHMOCTh PACTBOPUMOCTH OT aMHHOKHUCIIOTHOTO COCTaBa OCJIKOB.
DU3NKO-XMMHYECKHUE CBOMCTBA BOAHBIX pacTBOPOB OENKOB. [IoHATHE 00 M303IEKTPUIECKON TOUKE.

11. Jlenarypamusi u peHarypanus OenkoB. [leHaTypupyrommue areHThl ((U3Hu4ecKue M XUMHYECCKHE).
Vcnonp3oBaHue sIBJICHUS JCHATypallii B KJIMHHUKE. Peaknmu ocaxaeHusi Oelika B BOAHBIX pPacTBOpaXx.
BricanmuBanue 6enkoB. OOpaTMocTh npornecca. Mcnoiap3oBaHue BRICAIMBAHKS B MEIAIIUHE.

12. Mpocteie Genku. Ilpunmun wux kinaccupukamuu. [nmoOynspubie Oenku. DyHKUMU anbOyMHUHOB U
DI0OYTMHOB TJ1a3Mbl KpOBH. OCOOCHHOCTH CTPOCHHMS W (YHKIUS THCTOHOB M MPOTaMUHOB. DPuOpHn
Oenku (MUO3WH, KOJUTAreH, JIACTHUH, KEPaTHH).

13. Cnoxxnple 6enku, ux kiaccudukaiys. MeTamuionpoTenHbl U UX (PYHKIUS B OpraHU3ME.

14. Temornobun A, cTpykrypa M QyHKIUS. Ajuioctepuueckue ¢(opmbl remornoOuHa. ['emoroOun
CtpykTypa, GyHKIIMOHAIBHOE CXOJCTBO M Pa3InYMe MOJIEKYIl TeMOITIO0OMHA U MUOTJIOOWHA.

15. OcHoBHBIE O€TKM HUMMYHHOW CHCTeMbl. AHTUTena. T-peuentopbl Hu O€NKH IJABHOTO KOM
TMCTOCOBMECTUMOCTH.

16. HykneunoBsle kuciotsl: JIHK u PHK, mepBuunas u BTOpu4Has cTpykTypa. Bumomas crermudi
HYKJIEMHOBBIX KUCJIOT. HyKiieonpoTenHsl, CTpyKTypa U (pyHKIHH.

IIpakTH4eckoe 3aHATHE.
Cemunap no teme «DepmenTrl. CTpoeHUE, CBOMCTBA, PETYIIAILNS AKTUBHOCTH.

1. Xumuueckast npuposa, CTpykTypa 1 QyHKIHH (PepMEHTOB, XapaKTepUCTHKa KO(YaKTOPOB U KO(PEepPMEHTOB,
B KaTaJuse.

2. [TonsTHE 00 aKTUBHBIX LEHTPaX (PePMEHTOB. AJUIOCTEPUUECKHNA HEHTP. AJUIOCTEpHUUECKUE (PEPMEHTHI.
3. M3odepmenTsl. MynbTUMONEKYISpHBIC (DEpMEHTHBIE CUCTEMBI. EUHUIIBI ()epMEHTATUBHOW aKTUBHOCTH.
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4. MexaHu3M AeUCTBUS (PEPMEHTOB.
5. Knmaccudukanus pepmenton. [Ipumepsi.

6. Kuneruka ¢epmentaruBHbix peakuuid. CpoxcTtBo Mexay cybcrpatom U ¢epmentoM. llonstue o
KoHCcTaHTe Muxasnuca. YpasHenue Muxasnuca-MeHTeH.

7. Perynsiuus akTUBHOCTH (PEpMEHTOB. AKTHUBATOPHl U MHTHOUTOPHI (pepMEHTOB. THIBI MHTMOUPOBAHHUS
(bepMeHTOB: 00paTuMoOe U HeOOpaTUMOe; KOHKYPEHTHOE U HEKOHKYPEHTHOE.

8. Bmusnue pH um Temmeparypsl Ha CKOPOCTb (hepMEHTATUBHBIX peakiuil. CrnenupuuHoCTb ACHCTBUS
(bepMeHTOB.

9. 3nauenue HepMEHTOB B peryisiiuu 0OMeHa BemiecTB. [I[pumeHeHne pepMEeHTOB B MEAHIIHHE.

IIpakTH4eckoe 3aHATHE.

Pemenue cutyanmoHHsix 3a1a4d nmo teme «CtpoeHue u cBoiicTBa 0enkoB. depmenTsl. CTpOCHHE, CBOICTBA,
perynsiuus akTUBHOCTHY.

IIpakTH4yeckoe 3aHsATHE.

TecTupoBaHue, MMCbMEHHBIN KOJUIIOKBUYM 110 TeMe «BBenenue. CTpoeHue u cBoiicTBa 0enkoB. @epMEHTHI.
CrpoeHue, CBOWCTBA, PETYISLNS aKTUBHOCTIY.

3ananus 1J151 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1s1 CAaMOCTOSTE/IbHOM PadoThI
1. BblyunTh KOHCIEKTBI JIEKIUH.
2. ITogroroBUTHCS K 1ab6OpaTOpHBIM padoTaM «AHAIU3 OCITKOB U aMHUHOKHUCIIOTY, «DEPMEHTBD.
3. [loAroToBUTHCS K YCTHOMY OIPOCY, TECTUPOBAHUIO, TUCbMEHHBIN KOJJUIOKBUYMY.
4. TloaroroBUTH KOHCIIEKT 10 TeMme «VIcronp30Banne PepMEHTOB B METUITUHE.

Tema 2. buoxumus 0HOJIOTHYECKUX AKTHUBHBIX BellleCTB: BUTAMUHOB, TOPMOHOB. Brosoruyeckue
MeMOpaHbl. MexXaHu3MBbI epeaadyn rOpMOHAJILHOIO CUTHAJIA.
Jlexknus.

Jlekuus-Busyanusanus.

[TonsiTne o Merabonu3me, MeTabomnueckux myTsx. OOMEeH BEIIeCTB: MUTaHUE, META00-JIM3M H BBIJCIICHHE
npoaykToB Merabonmu3ma. CocraB muimm 4enoBeka. OpraHudeckue W MHUHE-PajbHBIE KOMITOHEHTHI.
OcCHOBHBIE 1 MUHOpPHBIE KOMIIOHEHTHI. OCHOBHBIE MMUIIIEBHIC BEIIECTBA- YIIICBOIbI, )KUPBI, OCIKH; CyTOYHAS
MoTpeOHOCTh, TEepEeBapMBaHME, YaCTHUYHAs B3aMMO3aMEHSAC-MOCTh TpU MNHUTAaHWH. HeszameHumbIe
KOMIIOHEHTBl OCHOBHBIX THINEBBIX BEMIECTB. HezaMeHMMbIE aMUHOKHCIIOTHI, THUIIEBas [EHHOCTh Pa3HBIX
OenkoB. JIMHOIEBasK KHCIIOTA - HE3aMEHUMasl )KUPHAsl KUCJIOTa

Buramunbl. Knaccudukanus ButamMuHoB. Vctopus OTKpBITHST M U3y4eHHS BHUTaMHHOB. DyHKuuu
BUTAaMUHOB. AJMMEHTAapHblE W BTOPUYHBIE AaBUTAMUHO3bl M THIOBUTAMHUHO3bl. [ MIEPBUTAMHHO3HI.
BuramuH3aBucHuMble U BUTAMUHPE3UCTEHTHBIE COCTOSIHMS. bHoXMMHYeckas xapaKTepHCTHKa MaToreHes3a
paxuta. buoxumuyeckass XxapakTepruCTHKa TUIIEPBUTAMUHO30B A 1 D.

MuHepanbHbIe BeleCTBa NHUIH. PernoHanpHbIe MaTONIOTHH, CBSI3aHHBIE C HEAOCTATKOM MUKPOAJIEMEHTOB B
IHIIE U BOJIE.

Jlekuus-Busyanuzanus.

OcHoBHBIE MeMOpaHbl KIeTKH U uX (yHkiuu. Poinp memOpan B oOMmeHe BemiecTB M dHep-ruu. OOmime
CBOMCTBa MeMOpaH: KUJIKOCTHOCTb, OTIEPEUHAsI aCHMMETpPHUs, U30UpaTeIbHasi IPOHUIIAEMOCTb.
Jlunuaueli  cocraB MemOpaH - GoCPONMMIUABI, DIUKOIUIUIBI, XolecTepuH. Ponp numuaoB B
(dbopMHpOBaHUY JHUMUIHOrOOWCHIOS. BrusHue XonecTeprHa Ha BO3MOXKHOCTH JaTepayibHOW auddysun
TUNUI0B U OenkoB. Yuactue pocponunas B oomeHe pochonumnumos.
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benku MemOpaH - MHTErpajbHBIC, MOBEPXHOCTHBIC, «3agKOPEHHBIC». 3HAYCHHUE IOCTTPAHCIAIUOHHBIX
Moaudukanuii B 00pa3oBaHUU (YHKIHMOHATBHO-AaKTUBHBIX MEMOpaHHBIX OenkoB. MexaHHU3MBI MepeHoca
BEIIECTB uepe3 MeMOpaHbl: mpocrtas auddysus, NepBUYHO-akTHBHBIN TpaHcnopT (Na+-K+-AT®daza,
Ca2+-AT®a3a), nacCUBHBIA CUMIIOPTH aHTUIIOPT, BTOPUYHO-AKTUBHBIN TPAHCIOPT, PEryJINpyEMbIe KaHAJIbI
(Ca2+-kanan sHAOIIA3MATUYECKOTO PETUKYITYMA).

[Tonsitue o ropmonax. Knaccudukamuss TOPMOHOB IO XMMHYECKOW CTpPYyKType. TpaHc-meMOpaHHas T
curHana. TpaHncmMeMOpaHHas mepefadya CUrHajia. YyacThue MeMOpaH B aKTUBAIlUM BHYTPHKJIETOUHBIX PETYIL
CUCTEM - aJCHMJIATIMKIA3HOM U HMHOo3uTON(ochaTHON M mepenaye CUTHajga JIMIMUIAOPACTBOPHUMBIX CTEf
TOPMOHOB, TUpOKcHHa. Karanutuueckue MmeMOpaHHbIE PELETITOPBI, TPUMED - PELIENTOP WHCYIHHA.

OCHOBHBIE MEXaHHM3MBI pETYISAIMH MeTaboMu3Ma: HM3MEHEHHE aKTUBHOCTH (EPMEHTOB (aKTUBUPOB:
WHTUOMPOBAaHNE), M3MEHEHUS KonuecTBa ()EPMEHTOB B KJETKE (MHIYKIMS W PEMPEcCHs CHUHTEe3a, 3!
CKOpPOCTH pa3pyuieHus (HepMEeHTOB), H3MEHEHHUS MMPOHUIIAEMOCTH KJIECTOYHBIX MEMOpaH.

IIpakTnyeckoe 3aHsATHE.
IIpakTH4yeckoe 3aHATHE.
Cemunap no temam «Butamuneny, «CtpoeHue U GyHKIIUN OMOIOTHYECKUX MEMOpaHy.

1. ABUTaMHMHO3HBIE, TUIIOBUTAMUHO3HBIE U T'MIEPBUTAMHUHO3HBIE COCTOSIHMS OpraHm3Ma uyesoBeka. [l
BO3HMKHOBeHUs. [Ipumepsl.

. CoBpemenHas kiaccu(uKanys BUTAMUHOB. bruonorudeckas pojib BUTAMUHOB.
. Butramun B1, xumudeckas cTpykrypa, GyHKIIUH, HETOCTAaTOUHOCTb.

. buoxumus BuTamuna A.

. Butamun B6, xumudeckas cTpykTypa, GyHKIIUH, HETOCTAaTOUHOCTb.

2
3
4
5
6. Butamun B12, xummnueckast CTpykrypa, QyHKIMH, HEJOCTaTOUHOCTb.
7. Butamun E. Xumudeckas nmpuposa, GyHKIIUH, HETOCTATOUHOCTb.

8. Butamunsl C u P, cTpykTypa, HE10CTaTOUHOCTD, POJIb B OpraHU3Me. ABUTAMHUHO3BI.
9

. Butamunasl B3 u PP (HukormHOBas kuciora). XuMHUecKas CTPYKTypa W CBoOWcCTBa, (yHKuuu. Cui
aBUTAMUHO30B.

10. Buramun B5 (manToTeHOBast KHCIIOTA), CTPYKTYpa, pOJib B OpraHU3Me.
11. Buramun H (6uoTtHH), cTpoeHUe, CBONCTBA, (PyHKIINU, HETOCTATOYHOCTD.
12. Buramunsl rpymmsl D, ctpoeHue, cBoicTBa, (GyHKIIUH, HEAOCTATOYHOCTD.
13. Buramun K. Xumuueckas npupona, QyHKIIHH, HETOCTAaTOYHOCTb.

14. AHTHBHTAMHUHEI, MEXaHH3M HX JICHCTBUS, UCIIOJIHF30BAaHIE B MEIUIIMHE.

15. buonorunueckue MeMmOpaHbI - CIOKHBIE HAJIMOJIEKYJSpHbIE 00pa3oBaHus. XHMHUYECKHH COCTaB, CT
CBOMCTBA U (DYHKLIUH.

16. Tpancnopt BewIecTB uepe3 KIETOYHYI0 MeMOpaHy: maccuBHas nuddysus, odnerdyeHHas nupysus, ar
TPaHCIIOPT.

IIpakTH4eckoe 3aHATHE.

Cemunap no teMe «MexaHU3MBbI NTepeaull TOPMOHAJIBHOIO CUTHAJIa.

1. CoBpemMeHHBIE TIPEICTABICHUS O TOPMOHAX, OTPeeNICHUE TIOHATHUS, KiIaccuukaIys (o XuMUIECKOMY CT
CTPYKTYPHOU OpraHu3aiuu, MEXaHu3My JEUCTBHUS).

2. MexaHu3sMbl MEXKKICTOYHOM CUTHaJIM3allMi C TOMOIIBIO XHMHUUYCCKUX TMOCPCIAHUKOB W PCryjL
BHYTpI/IKHeTO‘-IHbIe 1 BHCKIJICTOYHLIC pCUCITOPLI CUTHAJIBHBIX MOJICKYIIL. ITonsarue o MNEPBLIX U BTOPBIX IOCP
B MEXKKJICTOUHOM CHUI'HAJIU3allu.

3. TpancmemOpaHHas Tepejadya CUTHAJIOB Ha PUMEPE aICHIIIATIINKIIa3HOMMECCEHTKEPHON CUCTEMBI.

4. TpancmeMmOpaHHas Tepeiadya CHTHAJIIOB Ha MpuMepe HHO3UTON(OC(HATHON KaJbIHMii-MeCCeHKEPHON
CHCTEMBI.

5. Ilepenaya ropMOHAJIBHBIX CUTHAJIOB HAa IIPUMEPE CTEPOUIHBIX TOPMOHOB.
6. Penienitopsl ¢ THPO3MHKMHA3HOW aKTUBHOCTBHIO.
IIpakTH4eckoe 3aHATHE.
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Pemenne cuTyanmoHHBIX 3ajad 1O TeMe «bHOXMMUS OMOIIOTMYECKHX AKTUBHBIX BEIECTB: BUTAMHUHOB,
ropMoHOB. buonornueckre memOpanbl. MexaHU3MBbI ITepeadd TOPMOHATIBHOTO CUTHATAY.

IIpakTH4yeckoe 3aHATHE.

TeCTI/IpOBaHI/Ie, MMMChMEHHBIN KOJUIOKBUYM II0 TEMC «buoxuMus OHOJOTMYECKUX aKTHBHBIX BCIIICCTB:
BUTaAaMHWHOB, TOPMOHOB. buomornueckue M6M6paHI>I. MexaHu3MEbl nepeaadyv ropMOHaJIbHOI0 CUTHaJIa».

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3agaHus 1719 CaMOCTOSATEJIbHOM PadoThI
1. BbIy4uTh KOHCIIEKTHI JICKIIUM.
2. TloaroToButhes K JabopaTopHbiM paboram «KaduecTBeHHOE ompeseneHue BUTAMUHOBY, «KauecTBeHHOE
onpeaeIeHuE TOPMOHOBY.
4. TIoAroTOBUTHCS K YCTHOMY OIPOCY, TECTUPOBAHUIO, MUCbMEHHBIN KOJUIJIOKBUYMY.
5. CocTaBUTh TaONHITY TT0 OMOXUMHUYECKUM (PYHKITUSIM BUTAMHHOB.

6. IToaroroButhb KOHCIIEKT 1o ryaHUJIaTIUKIIa3HON MECCEH/IKEPHOU CUCTEME,
MHO3UTON(OCPaTHONMECCEHIKEPHOI CHCTEME.

Tema 3. BBenenue B meradooausM. [lonsitue o karadoamzme u anadoausme. O0uuii myTh KaTado.
buosneprernka. MUTOXOHAPHUAJIbHAS HeNb MEPEHOCA IEKTPOHOB.

Jleknus.
Jlekuus-Busyanuzanus.

KataGonu3mM OCHOBHBIX NHILIEBBIX BEIIECTB - YIJEBOAOB, XHPOB, OCIKOB (aMHUHOKHCIOT); TOHSATHE O
cneun(uUeckux MyTsaX Karabonu3ma (10 oOpa3oBaHMsA NHUpPyBaTa M3 YIVIEBOJOB M OOJNBIIMHCTBA
aMHHOKHCIIOT U /10 00pa3oBaHus aneTui-KoA u3 )KHUPHBIX KHCIOT M HEKOTOPBIX aMHUHOKHUCIIOT) U 00IeM
MyTH Katabonu3Ma (OKKCIIeHne mupyBara u auetmi-KoA).

KOHLICHTpaI_[I/IH MeTaGOHI/ITOB - OpCACIIbL N3MEHCHUN B HOpMC U IIpHU ITAaTOJIOTHH. OCHOBHBIE KOHEUYHLIE 1]
MeTaboMu3Ma y YesioBeKa: YIJIEKUCIIbI ra3, MoueBuHa. Jlpyrue npomykThl BeiaeneHus. CBs3b Mexly aHabon
KaTabOoIH3MOM.

DHJIEPrOHUYECKUE M DK3EPrOHUYECKHE PEaKIMU B JKMBOW KieTke. Makposprudeckue coemuHenus. Cyoc
dbochopunmpoBanue, okucauTeabHoe dochopunupoBanue. JleruapupoBaHue CyOCTparoB U OKHCIICHUE B
(oOpa3oBaHue BOJBI) KaK UCTOYHUK dHepruu s cuHre3a AT®. HAJl-3aBucumble U (raBHHOBBICAETHAPC
HAJIH-nerunporenasa, yOuxXuHOJI-IerHApOTreHas3a (IIMToXpoM ¢ peaykrasza). [luroxpomc okcuaaza. Okuciu
dbochopunupoBanne kodddunuent P/O. CTpoeHrne MUTOXOHAPUN M CTPYKTYpHAs OpraHU3aIMs JIbIXaTeIbH:
TpancmemOpaHHBI ~ DJIEKTPOXMMHUYECKMH  MOTEHIMAl  KaKk  IMpOMEXyTouHas ¢opma  SHEpruu
okucauTenbHOM(pochopuIupoBaHUU. Perymsius 1enu mnepeHoca 3JIEKTPOHOB (JIbIXaTeIbHBIM KOHTPOJIb).
PazoOmienne TkaHEBOTO ABIXaHUS U OKUCIHTENbHOTO (pochopunmmupoBanus. TepMoperynasTopHas GyHKIHS
TKaHeBOro JbixaHud. llemp mepeHoca 5JIEKTPOHOB KaK YacTh CUCTEMbl JbIXaHUs, HadMHAIOIIEWCS C
BIBIXaHMUSI BO3JyXa W CBS3bIBaHMs KHcIopoaa remorioOuHoM. HapyiieHus sHepreTndyeckoro oOMmeHa:
TUIOSHEPTEeTUUECKHE COCTOSIHMSI Kak pe3yiabTaT THUIOKCHMH, TUIIO- WJIM aBUTaMHUHO30B U JAp. T
Tepmorennass (yHKIMsSI SHEPreTUYECKOro oOMeHa B Oypoil JKMpOBOM TKaHM. BospacTHas Xapakrej
SHEPreTHYeCcKOro oOecleyeHuss OpraHu3Ma MHTaTelIbHbIMU BemlecTBaMH. (OOpa3oBaHHME TOKCHUECKUX
KHCIIOpOJia, MEXaHU3M HX TOBpEeXJAolero aeiicTBus Ha KieTku. OOpazoBaHHE CYNEPOKCHIHOTO
MEPOKCUIHOTO AaHUOHA, CHHIJIETHOTO KHcIopona. CHHIVIEHTHBIM KHUCIOpPOA TMpPH CTapEHUH, BOCII
KaHLIeporeHe3e, arepockiepo3e, HHpapkre, karapakre. [loBpexxaenne meMmOpaH B pesylbTare Iepet
OKHCJICHHUS JIMMHUIOB. 3aluTa OT TOKCUYECKOrO JEHCTBUS KUCIOpoAa: HeepMeHTAaTUBHbIE - BUTAMUHBIE,
C, yTatuoH u 1p.; pepMeHTaTUBHBIE - CYNIEPOKCUANCMYTa3a, KaTajla3a, Iy TaTHOHIIEPOKCH-/1a3a.

Jlekuus-Busyanuzanus.

OxucnuTensHoe J1eKapOOKCUIMPOBAHNE TMHPOBUHOTPATHON KHCIOTHI: IOCIIEN0BAaTEIb-HOCTh PEAKIINH,
CTPOCHHE MHUPYBATAETHIPOr€HA3HOTO KOMIUIeKca. LMK JMMOHHOM KHCIOTBI: TOCJIEI0BaTeIbHOCTD
peakiuii U xapakrepucthka (hepmeHToB. CBS3b MEXIY OOIIMM IyTeM KaTaboimu3Mma U IIeTbl0 MepeHoca
SNIEKTPOHOB M TMPOTOHOB. MeXaHM3MbI PEryslMd LUTPATHOTO LUKIa. AHabonmuueckue (YHKUIMU IMKIIA
JIUMOHHOU KHCJIOTHI. Peaknun,
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IIpakTH4Yeckoe 3aHATHE.
IIpakTH4yeckoe 3aHsATHE.
CemuHap no teme «brnonornyeckoe OKUCICHUEY.

1. CymHOCTh TIOHATHH: MeTabonm3M, aHaboim3M, karabonu3M. Tpu das3bl karabonu3ma (TepeBapuBaHUE,
cnenuduueckne u olmue MmyTd Karabonm3ma), UX Ha3HaueHUE, dHepreThdYecKkas NEeHHOCTh. [loHsaTHE O
KIJIFOUEBBIX MeTabonuTax opranu3ma denoneka (anetuia-KoA, I1BK).

2. CymHocTb mporecca Ouogoruueckoro okuciaeHus. Jlokanmzamus nporecca B kietke. Pons kucnopona
BO3/1yXa B JIETUPUPOBAHUH (OKHUCICHUHN) CyOCTpaTOB.

3. Makpo3prudyeckie COeIUHEHHUs], UX KIacCU(pHUKAIN, XUMUIECKOEe CTPOCHHE, 00pa3oBaHue M (PyHKIIHMH.
VYHuBepcanbHas sHepreTudeckas "Bamora" opranmsma - AT®, ee crpoenue, QyHKIUH, OHOJIOTHYECKas
pOIIb.

4. OxucnutenbHoe U cyOctpatHoe (ochopminpoBanre. COBpeMEHHBIE IMPEICTaBICHUS O MEXaHHU3MeE
OKHCIUTENBHOTO (hochopumupoBanus.

5. CoBpeMEHHbIE TPEACTABICHUSI O MEXaHU3ME TKAHEBOTO JbixaHud. CTpOEHHE 3IEKTPOHOTPAHCIIOPTHOM
ENU: 4 3BE€HA

6. Ouaru BBICBOOOXKIIEHUSI HSHEPrUU B OHOJOTHYECKOM OKHUCIEHUU. [IpuumHBI KackagooOpa3HOTO
BBIJICJICHHS DHEPTUH B AJICKTPOHOTpaHCcTIOpTHOM 1er. Koaddunment GpochopunupoBaHus.

7. DHEpreTUYeCKHA 3apsi1 KIETKU. Perynsius OM0I0ru4ecKkoro OK|CICHHUS.

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

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

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

11. Mexanu3M cBOOOTHOPATUKAIHHBIX MPOIIECCOB B KIIETKE, MX 3HAUCHUE JIJISl OPraHU3Ma.

12. ®epMmeHTHI Karana3a, NepoKCcuaa3a, CylepoKCUIANCMyTa3a — 3HaueHHUEe B 00€3BPE)KMBAHUN aKTUBHBIX
dhopm Kuciopona.

13. MexaHu3Mbl 3alIUTHl OT CBOOOJHOPAJAMKAIBHOTO OKHCIIEHUS TMPH YYaCTUM HU3KOMOJIEKYISPHBIX
AHTHOKCHIAHTOB.

14. MukpocomanbHoe okuciaeHrue. KOMIOHEHThI CHCTEMBI MUKPOCOMAIBHOTO OKUCIICHUS. 3HAUYCHUE JJISI Op)

IIpakTH4yeckoe 3aHsATHE.
Cemunap no teme «Metabomu3m. OO1mii myTh KaTaboIr3May.

1. CymHOCTh TIOHATHH: MeTabonu3M, aHabom3M, karabonu3M. Tpu dasbl karabonu3ma (TepeBapUBaHUE,
cnenuduueckne u olmMe MmyTd Karabonm3ma), X Ha3HaueHWE, dHEepreTHyYecKas IEeHHOCTh. [loHsaTHE O
KIJIFOUEBBIX MeTabonuTax opranu3ma denoneka (anetuia-KoA, I1BK).

2. OOmas cxemMa OKHUCIUTEIBHOTO JeKapOOKCHIMpoBaHus mnupoBuHOrpaaHoil kucinotel (I1BK),
nokanu3anus npouecca. CTpoeHHe NUPYBaTACTHIPOr€HAa3HOTO KOMITIEKCA.

3. MexaHu3M OKHCIIHUTENBHOTO JEKAPOOKCHIUPOBAHUS MHUPOBHHOTPAIHONW KUCIOTHI. Perymsmus mporecce
OKHCIUTEIBHOTO AekapOokcunupoBanus [1BK.

4. CtpoeHue cyOCcTparoB, MOCIEA0BATEIBHOCTh PEAKIUN, (PEPMEHTHI IIUKIIa TPUKAPOOHOBBIX KUCIOT (IIHKJI

Kpebca).

5. Ponp peakuuit neruapupoBanusi B nukie Kpebca. Bzaumocsszs L[TK, OGnonormueckoro oKucieHus u

HHEPrOBBICBOOOXKIAIOIIHNX MPOLIECCOB. DHEPreTHYecKast HIEHHOCTh peakUuil IUKJIA.

6. Perymsiuus nukna Kpeoca.

7. Anabomnueckue ¢pyHknuu nukia Kpedca. AHamaepoTHYeCcKre peaKiuu.

IIpakTH4yeckoe 3aHATHE.

Pemenne cutyannonHsix 3amad no Teme «BBenmenue B meraGonmusMm. I[lonstue o karabonusme u
anabomu3me. OOmuit myTh Karabonmmu3ma. buosneprernka. MUTOXOHIpHaIbHAS b IEPEHOCA DIIEKTPOHOBY

IIpakTH4eckoe 3aHATHE.



TecTupoBanue, MMCbMEHHBIN KOJUUIOKBUYM 110 TeMe «BBenenne B metabonusM. [lonsitue o karabonusme u
aHabommsme. OOwmmii mnyTp karabonusma. buosHepretuka. MuToXoHApHaNbHAs IeNb MEpeHoca
AJIEKTPOHOBY.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3agaHus 1715 CaMOCTOSATEJIbHOM PadoThI
1. BbIy4nTh KOHCIIEKTHI JICKIIUMN.

2. TlomroroButhcs K JaboparopHbiM paboram «Oxcumopenykrasbl», «KoamuecTBeHHOE ompeneneHue
IIMPOBUHOTPAJAHON KUCIOTHI B MOUEY.

3. Uzyuuts camocroarenbHo TeMy «Makpospruueckue coennHeHus». CocTraBuTh KOHCHEKT. [IpuBectn
IIPUMEPBl MAKpO3PIoOB, 3alIUCaTh YPAaBHEHUS PEAKLUN UX PACILEIUICHNUS.

Tema 4. O0MeH ¥ QpyHKIIH YIVICBOOB.
Jlexknus.
Knaccuueckas nekuus.

OcCHOBHBIE YIJIEBOABI KUBOTHBIX, UX COJEp)KaHUE B TKaHSIX, Ouosornyeckas poiib. Oc-HOBHbBIE YITIEBOJbI
nunm. [lepeBapuBanue yrieBoJoB.

I'mroko3a kak BaKHEHITUH METaOOIUT YITICBOJHOTO OOMEHa: oO0Ias cxemMa HMCTOYHHMKOB W ITyTEH pPacxo,
ITIOKO3bI B opranu3me. KaraGomm3m Tiroko3bl. A3poOHBIM pacmaj - OCHOBHOM MyTh KaTaOOiIM3Ma TIK
YelloBeKa U JPyTrux a’poOHbIX opraHu3MoB. [locrenoBarenbHOCTh peakiuii 10 0Opa3oBaHuUs mupyBara (a:
[JIMKOJIN3) KaK CHenu@UUecKuil I TIIOKO3bI MyTh KaTabonu3Ma. PacripocTtpanenue U GU3HOIOTHYECKOE 3
a’poOHOTO0 pacnaja roKo3bl. Mcnons3oBaHue IIOKO3BI U CUHTE3a KUPOB B TICUEHU U B )KUPOBOM TKaHH.

AHa’poOHBIN pacna/ IIOKO3bI (aHA3POOHBIN TIIMKONIK3). [ THKOINTHYECKas OKCUIOPEAYKIIHS, TUPYBAT KaK &
BOJIOpOAa; cyOcTpaTrHoe dochopunupoBanue. Pacnpenenenue u pusnonoruyeckoe 3HaueHHE aHA3POOHOTO
IJTFOKO3BI.

buocunTes noko3bl (TIFOKOHEOTeHEe3) U3 AMUHOKHUCIIOT, IIMIIEpUHA U MOJIOUHOM KHCIOThL. B3auMocss3b m
B MBIIIIAX U IIIOKOHeoreHesa B nedeHu (uuki Kopu). Ammoctepuyeckne MEXaHH3Mbl PErylsilidd aspo!
aHa’poOHOro MyTeH pacmaja TIIIOKO3bl U TNIOKOHeoreHe3a. buoruH. Merabonuueckue (QyHKIUA U TPO
aBUTAMHUHO3A.

Jlekuus-Busyanuzanus.

[IpencraBnenre o meHTO30(pocHaTHOM TYTH TMPEBPALICHUN TIOKO3bl. OKUCIUTENbHBIC peakiuu (10
pubyno3o-5-hocdara). CymmapHbeie pesynabraThl neHTo3ohochaTrHoro mytu: obpazoBanne HAJIOH u
Pacnipoctpanenue 1 pU3HOIOTHYESCKOE 3HAYCHHUE.

CBoiicTBa M pacnpoCTpaHCHHE TIIMKOT€HAa KaK PEe3epBHOTO Mosmcaxapuia. buocunre3 riukoreHa. Moou
[JIMKOT€Ha.

OcoGenHocTr 00MeHa TIIIOKO3bI B pa3HbIX OpraHax U KJIeTKaX: SPUTPOLUTHI, MO3T, MBIIIIIbI, )KUPOBas TKaHb,

N3meHeHus oOMeHa II0KO3bl B MEYEHU (CHHTE3 U pacraj NIMKOTeHa, IIHUKOIN3) IPU CMEHE Nepuo/ia MHILE
Ha 0CTa0COPOTUBHBIN NEPUOJ U COCTOSIHUSI ITOKOSI HA MBIIIIEYHYIO paboTy. Poib HHCYyIMHA, TITIOKaroHa, aape
MPOTEMHKNHA3, aJICHUIATIUKIIa3HON 1 MHO3UTOJN(OChHAaTHON CUCTEM.

[Ipencrapnenue o CTPOCHUN U (PYHKIHSX YITICBOIHOW YaCTH IITUKOJIUIUIOB M IITUKONPOTEHHOB. CHANIOBBIC K

HacnencrBennsle HapymieHMs oOOMEHa MOHOCAXapuJOB M JIMCaXapuOB: TalaKTO3eMHs, HENepeHO(
(bPYKTO3bI, HEMEPEHOCUMOCTD AUCAXAPUIOB. [ TMKOT€HO3BI U ATTTMKOTEHO3HI.

IIpakTH4eckoe 3aHATHE.
IIpakTH4yeckoe 3aHsATHE.
Cemunap no Teme «OOMEH U QyHKIMH yIIEBOAOB. | THMKOIU3, TIIIOKOHEOTEHE3Y.
1. O0mras xapakTepucTuka, KiacCupuKamus U GyHKIIUN YTIEBOIOB.

2. MoHocaxapuabl: CTPYKTypa, CBOWCTBa, MPOEKIUOHHBIE (OPMYIBbl. BHOJOrHMYECKH BajKHBIE MPOU:
MOHOCaxapuI0B. Jlucaxapuasl MUILLIH.
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3. 3anacHsele nonucaxapuabl. OCHOBHBIE U BCIIOMOTaTeIbHbIE CTPYKTYPHBIE NIoJaMcaxapuabl. [Mko3aMuHONT

4. TlepeBapuBaHue U BCaChIBAHUE YIJIEBOIOB B JKEIYIOYHO-KHIIIEYHOM TPAKTE.
5. I'mukonu3. A>poOHBIN MyTh pacIIeTUICHHsI YITIEBOIOB. DHEPreTHKa IIpoliecca.
6. AHa’POOHBIN TTMKOIU3. DHEPreTHKA MpoIiecca.

7. YenHOYHBIE MEXaHU3MBI TPAHCIIOPTA BOOPO/IA U3 LIUTOIIA3Mbl B MUTOXOHIpHH. [nuiepondocdaruas ue
cucTema.

8. UesnHOUHBIE MEXaHU3MbI TPAHCIIOPTA BOJIOPOJIa U3 IIUTOIIa3Mbl B MUTOXOHApUHU. Manar-aciapraTHasl e
cucTema.

9. [yt oOMeHa nakTara B IEYCHU M MBIIIIIAX.

10. I[TenTo30ocdarHblil MyTh MPEeBpaAIIEHHUS [ITIOKO3bI.

11. O6MeH aKTO3bI ¥ TaIaKTO3bl. BKITFOUEHKE TaTaKTO3bI B MPOIIECC TIIMKOIN3A.
12. BximroyeHue GpyKTo3sl B IPOIECC IIIUKOIIH3A.

13. Pa3nuuus 1 cX0ICTBO CIIUPTOBOTO OPOXKEHHSI M TIIMKOJIN3A.

14. Iyt meTabonu3ma 3TaHoJIa B OpraHU3Me YelI0BEKa.

15. I'mrokoHeoreHe3, UICTOUHUKH, MEXaHU3M U PETYJISILNS Tpoliecca.

IIpakTn4yeckoe 3aHATHE.

Cemunap no teme «O06MeH U QpyHKIMH yriaeBogoB. OOMeH mmkoreHa. [laronoruu yrneBogHoro ooMeHay.

1. CuHTE3 MIMKOTCHA B IIEYEHH U B MBIIIIAX, MEXaHU3M, PETYIIALHN.

2. Pacnag mukoreHa B IEYEHU U B MBIIIIAX, MEXAHU3M, PETYIISILIMSL.

3. Hapymienust oOmMeHa yriieBoaoB. [ TMKOTeHO3BI.

4. Hapymenus oOmeHa yrineBogoB. CaxapHblid quader.

5. Hapymenus oOMeHa yrieBonoB. @pyKTo3ypus, rajlakTO3eMuUs1, HEIEPEHOCUMOCTb JIAKTO3bI.

IIpakTH4yeckoe 3aHATHE.

Pemenue cutyanimoHHbIX 3a1a4 110 TeMe «OOMeH 1 (PyHKIMU YITIEBOILOBY.

IIpakTH4eckoe 3aHATHE.

TectupoBaHue, NMCbMEHHBIN KOJUIIOKBUYMIIO TeMe «OOMEH U (PyHKIMH yIIIEBOAOBY.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

3amaHus 1J1s1 CAaMOCTOSTE/IbHOM PadoThI

1. BbIyunTh KOHCIEKTBI JEKIUH.

2. IloaroroButbes K abopaTopHbiM paboram «OmpeneneHne akTUBHOCTH aMUJIa3bl B CHIBOPOTKE KPOBUY,
«OKcnpecc-IMarHoCTKa HapyIIeHUH YIIIeBOAHOTO OOMEHa.

3. CamocTOATENBHO U3YUUTH TeMY «l eTepornonucaxapuabb, IOATOTOBUTh KOHCIIEKT.

Tema 5. O0MeH 1 GyHKUMH JTUNIHIOB
Jlekuus.
Jlekuus-Busyanuzanus.

Baxkneiimme nunuapl TKaHed uenoBeka. PesepBHbIE NHUMUILI (GKUPBI) W JUMHIBI MeMOpaH (CIOXKHBIC
aunuabl). JKUpHbIE KUCIIOTHI JUIMA0B TKaHEW 4el0OBEKa. DCEHLMANIbHBIE XUPHbIE KUCIO-ThL: [ -3 u []-6
KHUCJIOTHl KaK IPEIIIeCTBEHHUKH CHUHTe3a diiko3aHou70B. He3ameHuMBble (akTOpbl MUTAHUSA JIAMUIAHOM
IIPUPOJIBI.

[IumeBsle XUpbl M HX IepeBapuBaHue. BcacblBaHMe NpOAyKTOB IepeBapuBaHusd. Hapymenus
NepeBapyuBaHUsl M BCachlBaHUS. PecHHTE3 TpHAIMINIMIEPUHOB B CTEHKE KullleyHuka. OOpa3zoBaHue
XWIOMHUKPOHOB Y TPAHCHOPT KUPOB. Poib  anmoaumonpoTeuHOB B COCTABE  XWJIOMHUKPOHOB.
Jlunonporennnunasa. buocunres xupoB U3 yreBonos B nedeHy, ynakoska B JIOHII u tpancnopr Cocras
U CTPOCHUE TPAHCIIOPTHBIX JIMIIONIPOTEUHOB KPOBU. [ HIIEpXUIIOMUKPOHEMHUS], TUIIEPTPUTTIULIEPUACMUSL.
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JlenmoHWpOBaHKWE U MOOWIM3AIHMS KUPOB B KUPOBOM TKaHU, PETYJSAIMS CUHTE3a U MOOWIM3AIHNU >KAPOB.
Pons wHCynMHaA, TIOKAaroHa W aJipeHaNMHA. BUOCHHTE3 KUPHBIX KHUCIIOT, [3-OKUCIICHUE JKUPHBIX KHUCIIOT.
TpaHcOpT KUPHBIX KUCIOT aTbOyMHHOM KpOBHU. Perymsius MeTraboiau3ma KUPHBIX KHCIOT. buocuHTes u
WCIIOJTb30BaHNE KETOHOBBIX TEJ B KAYECTBE HCTOUHUKOB SHEPTHUHU.

Jlekuus-Busyanusanus.

OcHoBHble  ¢ochomumuapl ¥ DIAKOJUIHIBI  TKaHEH  YeloBeKa: rutepodochomumm b
(bocharuaunxoauHsl, dbocharuaumITaHOIAMUHBI, dhocharununcepuns).chuarodOCHOTUTUIBI,
DIMKOIIMLIEPOTIUNNABI, TuKochuHronunuasl. llpeacraBimenue o OHOCHHTE3e M Karabodu3Me ATHUX
coequHeHNH. OyHKIMN GOCPONUNUI0B U ITUKOIUMUI0B. COUHTOTUITNI03bI.

CrpoeHue, HOMEHKJIarypa, Ouonornyeckue (QyHKIUU DSHKO3aHOMIIOB. BHOCHHTE3 mpocTamianinHoB,
JIEUKOTPUEHOB.

O6men crepousoB. XOJeCTepUH Kak MPEAIIeCTBEHHUK psfa Apyrux crepounoB. IIpen-craBienue o
OnocuHTe3e XxoJjectepuHa. BoccraHoBnenune rumapoxcumeTwrytTapmii-KoA (I'MIY) B MeBanoHOBYIO
kuciorty. Perynsauus cunre3a u aktuBHOCTH ['MI'-penykra3pl. CUHTE3 KETUHBIX KHUCIOT U3 XOJECTEPHUHA.
Konbloramusi KeIyHBIX KHCIOT, NMEPBUYHBIE U BTOPUYHBIC >KEIYHbIE KHUCIOTHL. BhIBeleHUE KEeTYHBIX
KHUCJIOT U xonectepunHa u3 opraausma. JIHIT u JIBII - TpancnoptHbie (hopMBbl XOJecTEprHA B KPOBH, POJIh B
oOMeHe xonectepuHa. [umepxonectepuHemusi. buoxuMmHuYeckre OCHOBBI Ppa3BUTHS aTEPOCKIIEPO3a.
CemeliHas runepxoiiecrepuHeMus. buoxumuuyeckne OCHOBBI JIEUEHHUS THUIEPXOJIECTEPUHEMUU U
arepockiepo3a. Poap [J-kucmor B mOpoduIakTHKE arepockiepo3a. MexaHu3M BO3HUKHOBEHHS
KEITYHOKAMEHHOW 0O0JIE3HM (XOJIECTEPHUHOBBIC KAMHH).

IIpakTH4eckoe 3aHATHE.
IIpakTn4yeckoe 3aHATHE.
Cemunap no teme «O6MeH U QpyHKIMH aunuaoB. [lepeBapuBanue xupoB. JIMIOIN3 U JUIIOTEHES).

1. CTpoeHre OCHOBHBIX JIMMHJIOB TKaHEH dYeloBeKa: >kupHble KUCIOThl, TAI, ¢Gochomunumpl, kemTdHbIC
KHCIIOTBI, XOJIECTEPUH U JIp.

2. IlepeBapuBaHue U BCAaChIBAHHE )XMPOB. PECHUHTE3 JKUPOB B KUIIIEYHOW CTEHKE.

3. OGpa3oBaHue B KMIIEYHUKE TPAHCIIOPTHBIX (opM iunuaoB. Porabs anobenkoB. 3HaYeHNE XHUIIOMUKPOHOB
n JIOHII B Tpancnopre *xupa U3 KUILIEYHUKA.

4. PacuienyieHHe U CUHTE3 TPUIIIULIEPUHOB B KUPOBOM TKaHM, X peryisauus. Poib JTunonporenHnumnas u
TATI -nmunas.

5. OkucneHue JKUPHBIX KHUCIOT. 3HAu€HUE, CYIIHOCTh, IOCIEAO0BAaTEIBHOCTh PEaKIUi. ODHepreTuka
npouieccoB. Ces3b ¢ LI12 u LITK.

6. Oxucienue JKUPHBIX KHUCJIOT ¢ HCUCTHBIM YHUCJIOM aTOMOB YTJICpOda U HCIIPCACIIbHLBIX KUPHBIX KUCJIOT.
7. Hapymienust 3-oKuCIeHUSI.

8. KeronoBble Tenna. XuMuueckas Npupozaa, poiib, CUHTE3. [IpudanHbI KeT03a U KETOAUA03a IPU CaxapHOM
nuabere U rojofaHuy. J[MarHocTHUecKoe 3HaYCHHE OTIPEICICeHUs] KETOHOBBIX TEJ B MOYeE.

9. buocuHTE3 JXUPHBIX KUCIIOT: TOCIEA0BATEILHOCTh PEAKIMi, JIOKAIH3alus Ipolecca, XapaKTepuCTHKa
(bepMEHTOB, peryJsus.

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

IIpakTn4yeckoe 3aHsATHE.

Cemunap no teme «OOMeH xojecTeprHa. BHOXUMu4eckre MeXaHU3Mbl Pa3BUTHUS aTEPOCKIEPO3ay.
1. ®yukuun Gochomumnuaos. Metadonusm Gochomunumos (pacmam, CUHTE?).

2. Hapymienust oOMeHa CIOKHBIX JTUITHJIOB.

3. Ditko3aHOUbI: KiaccuuKaius, CHHTE3, PyHKITHH.

4. XonectepuH: OHOJIOTHYECKas POJIb, COJACpXKAHHE B OpraHu3Me. VICTOYHHMKM XOJeCTepHHa B Oprass.
CuHrte3 xonectepuHa B opranusMe. Perynsanus cuHresa.

6. O0MeH 2(hUpOB XoJlecTeprHAa.

7. buocuHTE3 KEMYHBIX KHUCJIOT. [lepBUUHBIE M BTOPUYHBIE MKETYHBIE KHUCJIOTHI. DHTEpOTenarudeckKas
UAPKYJISIINS.

8. JlumompoTenHsl W WX POJIb B TPAHCIOPTE XOJECTEPHHA: DHJIOTCHHOTO W JK30reHHOro. [IpuduHbI
BO3HHKHOBEHHUS aT€POCKIIEPO3a M KETIYHOKAMEHHOM 0O0JIC3HHU.
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9. Perynsanus nunugaoro ooMeHna, pois [THC, TopMOHOB, BUTAMUHOB.
10. ITaromoruu nunuaHOTO 0OMEHa: OXKHUPEHHUE, )KUPOBOE NEPEPOKACHNUE NIEUEHH, TUCTUIIONPOTCHHEMHH.
IIpakTH4yeckoe 3aHATHE.
Pemenne cutyanmoHHbIx 3a1a4d mo reMe «OOMeH U PyHKIUU JIUMHIOBY.
IIpakTH4eckoe 3aHATHE.
TectupoBaHue, NUCbMEHHBIN KOJUUIOKBUYMITO TeMe «OOMeH U QyHKLUHU JIUITHIOBY.
u3Mme. Knaccudukanust mpou3BOAHBIX XOJIECTEPHUHA.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3agaHus 1715 CaMOCTOSATEJIbHOM PadoThI
1. BbIy4nTh KOHCIIEKTHI JICKIIUMN.
2. 3apucoBarb cxeMbl «Perynsiius akTUBHOCTH TPUDIMIEPUIIUNA3bD), «Perynsuus cuHTe3a u
pacraja >KMPHBIX KUCIOT».
3. IloarotoBuThes K abopartopHbM paboram «IlepeBapuBanue KUpoB. BiusHue jKeTUHBIX KHCIOT
Ha AKTHUBHOCTh MaHKpEaTHUeCKOW Jumasb», «OmpeneneHue oOIIEro XOJECTepUHA B CBHIBOPOTKE
KpPOBH MPSIMBIM METOJIOM T10 PEAKIIMK 3JIaTKUC — 3aKay.
4. CaMOCTOSTEIIbHO U3YYUTh BOPOC «CPUHTONUIINI03)», TOATOTOBUTHh KPATKUI KOHCIICKT.

Tema 6. O0MeH u pyHKIIUM a30TcoAepPKANUX coequHEeHUIT. O0OMeH (0eJIKOB 1 aMHUHOKMCJI0T. O0MeH
HYKJIEHHOBBIX KHCJIOT
Jlexknus.
Jlekuus-Busyanusanus.
OOmiasi cxeMa MCTOYHMKOB M MyTeW pacXofOBaHUS aMHUHOKHUCIOT B TKaHsAX. [lMHamuue-ckoe COCTOsSHUE
OEJIKOB B OpraHu3Me
[lepeBapuBanue GenkoB. [IpoTenHassl - MemNcHH, TPUINCUH, XUMOTpuricuH. [IpodepmeHTsl MporenHas u
MEXaHU3MbI MX TpeBpaiieHuss B (EepMEHTHI, CyOcTpaTHas Crenu(PUIHOCTh MPOTeHHA3 (M30UPaTEeIbHOCTD
TUIPOJIN3a MENTUIHBIX CBs3eil). DK30MenTuAa3bl: KapOOKCUIIENTH1a3a, aMUHOIIENITHAA3bl, TUMENTHAA3HL.
[TocTymuieHre aMMHOKHUCIIOT B KJIETKH TKaHEH.

JlnarHocTuueckoe 3HaYeHHe OMOXUMHUUECKOT0 aHaIM3a KeMyJI0YHOTO U AyoJeHaIbHOro coka. [Iporennassl
MOJIKETYI0YHOM JKee3bl U TaHKPEaTUTHI.

TpancamuHMpoBaHue: amuHOTpaHc]epaswl, KopepMeHTHass ¢yHKIUs BuTamuHa B6. Chne-mupuaHOCTH
aMUHOTpaHcdepa3. AMUHOKUCIIOTHI, YYacTBYIOIIME B TPAaHCAMMHHUPOBAHUU; 0c00as pojib NIyTaMHUHOBOM
KUCIOThl. buHojormueckoe 3HaueHHWe peakuui TpaHcamMuHUpoBaHus. OrpeneieHre TpaHCAaMUHA3 B
CBIBOPOTKE  KpOBM  MpU  JUMArHOCTUKE  MH(apKTa  MHOKapAa,  3a00JeBaHMSIX  IEYCHH.
OxuciauTenpHOeIe3aMUHUPOBAHNE aMUHOKHCIIOT; IIyTaMaTieruaporetasa. HempsimoenezamMuHupoBaHue
aMUHOKHCIIOT. bronornueckoe 3HaueHNE 1€3aMUHUPOBAHUS aMUHOKHUCIIOT.

Koneunrie OPOAYKTHI a30TUCTOI'O O6MeHaZ coJIi aMMOHUS U MoueBuHA. OCHOBHBIE HCTOUYHUKNA aMMHAaKa B
opranusme. Ponb miiyramMuHa B 00€3BpEKMBAHUM M TPAHCIIOPTE aMMHakKa. [ JTyTaMUH Kak JTOHOP aMUIHOM
TPYIIBI IPU CUHTE3E psijia coequHeHnid. [myTaMuHasza noyek; oOpa3oBaHue U BbIBEJICHHE COJIEH aMMOHUSI.
AKTI/IBaI_II/IH TIIyTaMUHA3bl TMOYCK IpHU aluao3cC. buocunre3 moueBuHBL CBSI3b OPHUTUHOBOI'O NUKJIA C
npeBpameHus M GyMapoBOH M acHaparvHOBOM KHCJIOT, IMPOUCXOXKJEHHE aTOMOB a30Ta MOYEBUHBI.
HapymeHI/m CHUHTE3a U BBIBCACHUA MOUYCBHHBI. FI/IHepaMMOHI/ICMI/II/I.

O6meHn 0e3a30TUCTOrO OCTaTKa aMUHOKHCIIOT. [JIMKOT€HHbIE U KETOT€HHbIE aMHUHOKHUCIOTHL. CHHTE3
[JIIOKO3BI U3 aMUHOKUCIIOT. CUHTE3 aMUHOKHCIIOT U3 IJTFOKO3BI.

TpancmerunupoBanre. MeTHOHMH W S-ageHO3WIMETHOHMH. CHHTE3 KpeaTwHa, aJpeHajnHa,
dbocharununxonmunos; Merunupoanue/[HK. TerparuapodonueBas KuciaoTa U CHHTE3 OTHOYIJICPOIHBIX
TpyNI: UCMHOJb30BAHME OAHOYIVIEPOAHBIX TPYHN MPOU3BOAHBIX TETParuapodoiMeBoil  KHUCIOTHI.
MetunupoBanueroMoriucrena. [IposBiaeHUsT HETOCTATOYHOCTH (HONMEBOM KUCIOTHI. AHTHUBUTAMHHBI
dbonmeBoil KUCIOTHI. MexaHu3M ACUCTBUS cyiab(aHmIaMuIHBIX TpernapatoB. OOMeH ¢deHunasaHuHA U
TUPO3MHA B pa3HbIX TKaHAX. DeHUIKeTOHypus: OMOXUMUYECKUN Ne(eKT, IposBICHUS OOIE3HU, METOIbI
npenynpexaeHns (reHeTudyecKkass KOHCYJbTallus), AUarHOCTUKA U JieueHue. AJIKanTOHYypHs. ANBOMHHU3M.
Hapymenne cuntesa godamMuna npu napKuHCOHU3ME.
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JlekapOOKCHIIMpOBaHNE aMUHOKHUCIOT. BHOTeHHBIE aMUHBI: THCTaMHUH, CEPOTOHHUH, []-aMHHOMAacIsHas
KHCIIOTa, KaTtexonaMuHbl. O0pa3oBanue, GyHKIUHU. J[e3aMUHHpOBaHNE M THAPOKCUIMPOBAHUE OMOTEHHBIX
aMHUHOB.

Jlekuus-Busyanuzanus.

Pacman HyknenmHOBBIX KuCIIOT. Hykiieassl NHIEBapuUTEIBbHOTO Tpakra M TKaHeW. Pacman mypHHOBBIX
HykseotuioB. [IpencraBnenne o OMOCHHTE3€ IMyPUHOBBIX HYKJICOTHIOB; HayaJlbHbIE CTaJuM OMOCHMHTE3a
(ot pubo3o-5-bochara mo0 S-hbochopubosmnamuna). WHOZWHOBASKKCIOTAa KaK MPEIIICCTBEHHUK
aZiecHWIOBOM M TyaHWJoBOM kucior. [IpencraBnenne o pacmage M OHMOCHMHTE3€ MUPUMHUIAMHOBBIX
HYKJICOTUI0B. Perymsius OMocruHTe3a MypuHOBBIX M MUPUMUAMHOBBIX HYKJI€OoTHA0B. Hapymienus oomena
HyKJeoTu0B. [Tonarpa;

IIPUMEHEHHE aJUIOIyPUHONA JUIs JedeHus nogarpsl. Kcantunypus. Oporanugypus.

buocunres nezokcupnOoHykiaeoTH10B. [IpuMeHeHre HHruOUTOPOB CUHTE3a JI€30KCUPUOOHYKICOTUIIOB IS
JIEUEHUS 3710KAYECTBEHHBIX OIYXOJIEH.

CtpoeHne HYKICHHOBBIX KHCIOT. CBs3u, ¢opmupytomme mnepBuunyio crpykrypy [JHK wu PHK
-5'-pocdarbiit ¥ 3'-rUIPOKCHIIBHBIA KOHIBI NOJIMHYKJICOTUIHBIX enei. Bropuunas crpykrypa HK u
PHK. BupoBbie pa3nuuus NEpBUYHON CTPYKTYpbl HyKJIeHMHOBBIX kucnoT. Tumsl PHK: pubocomusie,
TpaHCHIOpPTHBIE, MarpudHble. CTpoeHme XpomatuHa u pubocom. buocuntes JIHK (permmukarus),
crexuomeTrpust peakuuu. CyOcTpaTbl, HMCTOYHHKH JHEPIruUM, Marpuua, GepMeHTsl U Oenku
JHK-permnmukarusaoro komruiekca. Cunre3 JIHK u ¢das3sl kierounoro nenenus. Mnmentmanocts JTHK
pasHBIX KJIETOK MHOrokieroyHoro opranusma. IloBpexpenus u penapauus JIHK. Xapakrepucrtuxa
¢depmentoB JIHK - pemapupyromiero koMmruiekca.

buocuntes PHK (tpanckpunmms): crexuomerpusi peakiuu. JHK kak wmarpuna PHK-nommnmepassi.
buocunTes pubocoMHubIX, TpaHcOpTHBIX 1 MarpudHbix PHK. TloHsATHE 0 MO3anW4-HOI CTPYKType T'€HOB,
NIEPBUYHBIX TPAHCKPUIITAX U UX MOCTTPAHCKPUIILIMOHHOM NporieccuHre (co3peanuu PHK).

buocuntes GenkoB (TpaHcisanus). Peanuzamnus reHetnueckord nHGopmaruu B peHOTUITHUYECKUE TTPU3HAKHT

ocymectpisemas B Hanpasienuu JJHK [IMPHKI[| Genok (0cHOBHO# MoOCTyJaaT MOJIEKYJISIPHON OMOJIOTHH).

Konnenmus oguH reH - oauH OCJIOK WIM TOYHEE OJWH T'eH - OJIHA TOJMUIeNnTUAHas 1enb. [Ipeacrasienue o
KOJJTMHEAPHOCTH, T.€. COOTBETCTBHMU HYKICOTHJIHOW TIOCIEIOBATEIIbHOCTA 9SK30HOB Te€Ha |
AMUHOKHCIIOTHOU TOCJIEI0BATEIFHOCTH COOTBETCTBYIOIIETO OeIKa.

buonornueckuit kom - cnoco® mepeBofa YETHIPEX3HAUHOW HYKIJICOTHAHOW 3amicu HWHPOpMAIMK B
NBAJIATU3HAYHYI0O ~ aMHHOKHCJIOTHYIO  TOCJIeNoBaTebHOCTh.  CBOMCTBA  OMOJOTHYECKOTO  KOja:
TPUILIETHOCTh,  CIEIMU(PUIHOCTh, BBIPOKIACHHOCTh, YHUBEpPCATbHOCTh. OIHOHANPABICHHOCTh U
HETIePEKPhIBAEMOCTh, CUTHAJIBI TepMHUHAIMK. OTCYTCTBHE KOMIUIEMEHTAPHOCTH MEXIY HYKJICOTHIAMHU
MPHK u amuuokucmoramu.TPHK kak amanrtep, ocymecTBisiomuid mepeBon WHOOpPMAIMU C  sI3bIKa
HYKJICOTHUJIOB Ha SI3bIK aMMHOKHUCIIOT. B3aumoneiicteue kononoB MPHKc antukononamu TPHK. buocunres
amunoarmi-TPHK. Cyb6ctparnas ciennduanocts amuHoanmi-TPHK-cuaTeTas. M3oaknentopusieTPHK.

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

[TocTTpaHCHSIIMOHHBIN MPOLECCUHT OEJIKOB: YaCTHYHBIA IPOTEONN3, NPUCOCAMHEHUE HEOEIKOBBIX
KOMIIOHEHTOB, ~MOJU(HKAIKA aMHUHOKHCIOT, (opMupoBaHME TNPOCTPAHCTBEHHONW  KOH(POpMAIUH
MOHOMEPHBIX U OJIUTOMEPHBIX MOJIEKYIL.

AJnanTuBHAsI PETYNSILMS SKCIPECCUU T€HOB Y MPO- U 3yKapuoToB. Teopus omnepoHa. OyHKIMOHUPOBaHHE
OTIEPOHOB, PETYIUPYEMBIX 10 MEXAHU3MY MHIYKIMH U perpeccuu. M3me-HeHne G0elKoBOro cocTaBa KIETOK
nipu ¢ GepeHITUPOBKE, €T0 POJIb IS MEAUITUHBI.

MornekyssipHble MEXaHU3Mbl T€HETHUECKOW M3MEHYMBOCTH. MOJEKYISpHbIE MYTAIlMH: 3aMEHBI, JICJICHUH,
BCTaBKM HYKJIEOTHIOB. Yacrora MyTamMid, 3aBHCHMOCTb OT YCIIOBHH cpeabl (paauanusi, XUMHUYECKHUE
MyTareHsl). PekoMOMHAIINY KaK HCTOYHUK T€HETUYECKOM M3MEHYMBOCTH. MeXaHU3MbI YBEJTMUCHUS YUCIIA U
pa3zHo00pa3usi TEHOB B TEHOTHUIIE B XOZC OMOIOTUYECKON IBOTIOIUH.

[eHoTHIIIUECKAs] TETEPOTEHHOCTh - MPUYMHA MOMUMOpQU3Ma OCNKOB B MOMYNISIIIMA YEJIOBeKa (BapHaHTHI
reMornio0uHa, ol-aHTUTPUTICHHA, TIUKO3WITpaHC(epasbl, TPyNHOCIeUPHIECKIE BEIECTBA KPOBU U IP.).
[Tpoucxoxxaenue paznoodpasus aHTuTesl. OCOOEHHOCTH CTPYKTYPHI
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JHK npu muddepenunpoBke u co3peBannu B-mumdponmros. Ilepectpoiika JIHK B xome mepexioueHust
knacca Ig. UmmyHOonepuiuTs!.

HacnencrBennsie 6osie3HH - pe3ynbTaT JeEeKTOB B I€HOTHIIE; MHOT0OOpa3ue M pPacrpo-CTPaHEHHOCTb.
HacnenctBeHHass — NpeApacroioXEHHOCTh K = HEKOTOPBIM — 0one3Hs M (OMOXMMHUYECKHE  OCHOBBI).
MesxtyHapoaHas HcciaenoBarenbckas nporpamma «l'eHom yenoBeka» TexHonorus pekoMOuHaHTHbIX JIHK,
KoHCTpyHnpoBaHue xuMepHbix Mosiekyn JJIHK u ux xnonuposanue. Ilonumepasnas nennas peakuus (I1L[P)
U monuMopdu3M UIMHBI PEeCTPUKIUOHHBIX (parmentoB (IIJJP®) kak Meromsl HU3y4YeHHS Te€HOMaA
IMArHOCTUKY Oose3Heil. [ eHHas Tepamms.

IIpakTn4yeckoe 3ansATHE.
IIpakTH4eckoe 3aHATHE.
Cemunap o Teme «OOMeH u PyHKIHH a30TcoAepKanmx coequaeHnid. OOMEH aMUHOKHUCIIOT U OCIIKOBY.
. OcobenHoctu OenkoBoro oOMeHa. A30TUCTBIN OallaHC.
. Pacmman TkaneBbIx OenkoB. Pe3epBHBIC OCIIKH.
. IlepeBapuBanue 6enkoB B xkenyake. [Iporeonutnueckue pepmeHTh. MexaHu3M aKTHBALIUU.
. [lepeBapuBanue OenkoB B kuieuHuke. [Iporeonurnyeckue pepMeHThl. MeXaHu3M aKTUBAIUU.
. BcacbiBanme npoaykToB pacnanga OenKoB.
. [IpeBpanienus aMuHOKHUCIIOT. [[e3aMrUHUpOBaHUE.
. TpanCaMUHUpPOBAaHNE AMHUHOKHUCIIOT.

~N 39 N L W

. Peakiiun mo kapOOKCHUIIBLHOM TpyTIIe.
9. O6pasoBanue U pacnag OMOTCHHBIX aMUHOB.

10. TokcuuHocTh ammuaka. [lepBuyHOE CBA3BIBAHME AaMMHAaKa B OpraHu3Me DIyTaMUHOBOM U
acraparmHoBOM KuciioTamu. TpaHcropTHbIe (OpPMBI aMMHUaKa.

11. O6pazoBanre MoueBUHBI. OPHUTHUHOBBIN ITUKIL.

12. BriBenenue aMmmuaka B (hopmMe aMMOHUHHBIX COJIEH.

13. BoccTaHOBUTENBHOE AMUHUPOBAHHEA-KETOKHUCIIOT.

14. O6MeH muuHa, cepruHa, TPEOHHHA U METHOHHUHA.

15. O6men cepocoaepskamux aMuHOKUCTOT. [{luctunos. Luctunypust.

16. O6meH ¢ennnananuHa U THpo3uHa. OeHunKkeTonypus. AJTLOMHU3M. AJIKaNTOHYPUSI.
17. O6men Tpuntodana. bone3ns XaprHyma.

18. OOMeH aMHMHOKHCIOT C  pa3BETBICHHOM  IEMbl0, JUKAapOOHOBBIX  AMHMHOKHCIOT U
JTMaMUHOMOHOKapOOHOBBIX KUCIIOT. Boe3Hb KiIeHOBOTO cHpora.

19. IMaronmoruu azotuctoro oOMeHa: 6eIKOBast HEOCTaTOYHOCTh. KBarmmopkop.
20. T'mnepamunoanuaypus. [IpuanHbl, mpuMepsl.

21. Pacniax XpoMOIIPOTEMHOB.

22. CuHTe3 reMorioounHa.

IIpakTH4eckoe 3aHATHE.

Cemunap mo teme «OOMeH HYKJIEMHOBBIX KUCIOT. MaTpUYHbBIE CHHTE3BD».

. Pacniag u BcachiBaHHME HYKJICMHOBBIX KHCIIOT.

. Pacnag myprHOBBIX OCHOBaHHIA.

. CuHTEe3 MUPUMHUIMHOBBIX OCHOBAHUH.

. CUHTE3 MypUHOBBIX OCHOBaHMIA.

. CuHTE3 HYKJIC03U- U Ie30KCHHYKIC03uATpr(OochaToB.

. O6mas cxema 6mocunTesa JJHK u PHK. OGpazoBanue cBs3eit Mex Iy HyKICOTHIAMH.
. ®epmentsl 6nocuntesa JJHK. benkoBbie hakTops.

. OcHoBHEbIe dTambl onocuaTe3a JJHK.

9. buocuntes PHK.

10. IIpoueccunr PHK.

11. Cunres JJHK u PHK na marpune PHK. be3marpuunsie cUHTE3BI.

00 3 N L LN

12. Cunres 6enka. O6pazoBanue amuHoanui-T-PHK. ['eneTnyeckwnii kox.
13. OCHOBHBIE dTaNbI CUHTE3a OEIIKA.
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14. Tlepenoc Genka uepe3 MmemOpansl. [locTTpancisimuonHas MoguduKaus O6enka.
15. Perymsimust cunaTe3a Oenka.
IIpakTH4yeckoe 3aHATHE.

Pemenue cutyannonnsix 3amad mo teme «OOMeH u QyHKIMH a30Tcoaepkamux coeanHeHnii. OOMeH
aMMHOKUCIIOT U 0esikoB. OOMEH HyKJIEHHOBBIX KHCIOTY.
IIpakTn4yeckoe 3aHsATHE.
TecTupoBanue, MMCbMEHHBIN KOJUIIOKBUYMITO TeMe «OOMeH M (pyHKIIMH a30TCOAepKAIUX COSAMHEHUI.
OOMeH aMUHOKHCTIOT B 6enkoB. OOMEH HYKJIEWHOBBIX KUCIIOTY.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1s1 CAaMOCTOSTEIbHOM PadoThI
1. BbIyunTh KOHCIEKTBI JEKIUH.
2. CaMOCTOATEIBHO U3YYHUTh U 3aKOHCIIEKTHPOBATH BONPOC «bONe3Hp KIEHOBOTO CHpOMIay.
3. TloarotoButhcst k JnabopatopHbiM paboram ««llepeBapuBanue OenkoB. OmpeneneHue KUCIOT
KEITYIOYHOTO COIEPKUMOTro», « KoHeuHbIe MPOIYKTHI a30TUCTOTO OOMEHa.
4. 3apucoBarh cxeMmy peruMkanuoHHoW Buiku mpu cuHTeze JIHK. Vkaszarp Ha3Banus (epMeHTOB U
0eKOBBIX (PaKTOPOB, yUaCTBYIOIIMX B Ipoliecce, HampaBieHue cuuTe3a HoBbIX neneilt JJTHK (muaupyromeit
1 OTCTaroIIEeH).
5. CocraBuTh Tabmuuy «JlekapcTBeHHbIE Mpenaparbl - MHCHOUTOPHI CHHTE3a O€lka M HYKJIEHHOBBIX
KHCIIOT». YKa3aTb Ha3BaHUE IIPEINapara, €ro XUMUYECKYI0 IPUPOAY, MEXaHU3M JIEHCTBUS.

Tema 7. OCHOBHbIE NIPUHUIMIIBI PeryJjsiiui 00MeHa BellleCcTB B OpraHu3me.
Jlekuusi-Bu3yaau3amnus.
Jlekumus.
T'opmoHanbHast perynauus Kak CpeAcTBO MEXKJIETOUHOM M MEXKOPTaHHOM KOOpAMHALIMKA OOMEHa BElIeCTB.
OCHOBHBIE CHCTEMBI MEKKJIETOYHOW KOMMYHHKAIMH: SHJOKPUHHAs, Tapa-KpUHHAs1, ay TOKPUHHASL CUCTEMBI.
Krnaccudukanus TopMOHOB 10 MeCTy 00pa30BaHus, IO MeXa-HU3MY JIeHcTBUS. Poib ropMOHOB B cucTeMe
perynsinuu MetadonusMa. M3meHenust Metabonu3ma MpH rumno- U runeprupeose. [IpudnHbl U nposiBIeHUs
sHAEMHUYeCcKoro 300a. IlojoBbIe TOPMOHBI: CTpOEHUE, BIMSHUE Ha OOMEH BEIIEeCTB M (PYHKLIHUU TOJOBBIX
’KeJe3, MaTKU M MOJIOUHBIX kele3. [opMoH pocTa, cTpoeHue, QyHKIIHH.
CuHTe3 U cexpenusi MenTHIHBIX TOPMOHOB, TPOU3BOJIHBIX AMUHOKHUCIIOT U KOPTUKOCTEPOUI0B. 3MeHeHust
KaTabonu3Ma TIpU TUTIEP- ¥ THIMOKOPTHIM3ME. Perynsiusi CHHTe3a M CEeKPEIM TOPMOHOB MO0 MEXaHU3MY
00paTHOi CBSI3U.
Perynsauus sHepretTuueckoro Metadoiu3Ma, pojib HHCYJIUHA U KOHTPUHCYISIPHBIX TOPMOHOB B 00€CTIeYeHUH
romeocTtasa. Posib HHCYNHMHA U TJIOKaroHa B PETYISIMK SHEPreTHUYeCcKOro MeTadoiu3Ma npu HOpMajJbHOM
MUTAaHUM U [IPH rojofAaHuu. Mi3MeHeHus: TopMOHAILHOTO cTaTyca U MeTabosIM3Ma IIpU caxapHOM Juadere.
Jlekuus-Busyanusanus.
[TaToreHe3 OCHOBHBIX CHMIITOMOB caxapHoro mauabera. [lmaGermueckass koma. [larorene3 mo3mHUX
OCJIOKHEHUH caxapHOro auabdera (Makpo- ¥ MEKPOAHTUOIATHH, HEPPOIIATHsI, PETHHOIIATHS, KaTapaKTa).
Poinb TopMOHOB B perymsiiuu ooOMeHa Kablus U ¢pocdaros (mapaTropMoH, KAIBIIUTOHWH U KaJIBIIUTPUOI).
CrpoeHue, OMOCUHTE3 M MEXaHW3M ACHCTBHS KanbUuTpuona. [IpuyuHBl ¥ MPOSBICHUS paxuTra, TUIO- U
rUnepnapaTupouan3ma.
Ponp mouexk B oOmene BemiectB. OOMEH BOABI M MUHEpaJbHBIX cojeil. OOme cBoicTBa MOYH.
XUMHUYECKUIM COCTaB: OpraHMYEeCKHe W HEOpraHWuYecKkue BerlecTBa. [laronornuyeckre KOMIIOHEHThI MOYH,
MEXaHU3MBI UX TIOSBICHUS B Moue. KIIMHUKO-TMarHOCTHYECKOE 3HAYCHHE OMOXUMHUYECKOTO aHAIM3a MOYH.
Ponp mouek B mopaep:kaHUM KUCIOTHO—OCHOBHOTO paBHOBe-CHsl. Poib modek B 00€3BpeKMBAaHUH aMMHAKA.
MuHepansHbIC BeleCTBa TKaHeH uenoBeka. Kinaccudukanus. [yt mocTyrieHnss MUHEpAIbHBIX BEIIECTB B
OpraHM3M, MEXaHU3Mbl Bcachl-BaHusg. DOYHKINKM MHHEPATbHBIX BEHIECTB. OIEKTPOJIUTHBIA COCTaB
OMOJIOTHYECKHX JKUAKOCTeH. MeXaHu3Mbl peryssinuu o0beMa, 3JIeKTPOIUTHOrO coctaBa U pH xuakocreit
opranuszma. Poib modYek, KelylouHO-KUIIEYHOTO TPaKTa, KOXKH, JIETKUX B PETYIALMH BOJHO-COJIEBOTO
oOmeHa. Perymsanus BogHO-conmeBoro oOmeHa. CTpoeHne M (DyHKIIUM albAOCTEPOHA M Ba3ONPECCHHA.
Cucrema peHUH — aHTHOTEH3HH - albJJOCTEPOH. bHOXMMHUYECKHE MEXaHW3Mbl BO3HUKHOBEHHS MOYEYHOMN
TUMEPTOHUH, OTEKOB, ACTUAPATAIIHIH.



23
IIpakTH4Yeckoe 3aHATHE.
IIpakTH4yeckoe 3aHsATHE.

Cemunap no teme «OCHOBHBIC TPUHIMIBI PETYISAMM OOMEHa BELIECTB B OpraHu3me. [ opMoHabHAs
perymsinus oOMeHa OeJIKOB, JKUPOB, YIIIEBOJOBY.

1. CoBpeMeHHbIE MPEICTaBICHUSI O TOPMOHAX, OIpEeNICHHE MOHATHUS, KIacCupHUKaus (10 XUMUIECKOMY
CTPOEHUIO, CTPYKTYPHON OpraHU3allK, MEXaHU3MY JE€HCTBHUSA).

. TopmonsI runodusa, pyHKIMHU B OpraHu3Me.

. TOpMOHBI HaAMIOYEUHUKOB, (DYHKIIMH B OPraHU3ME.

. TOpMOHBI IUTOBUIHOW U MAPALTUTOBUIHON KeJe3, PyHKIUH B OpraHu3Me.

. TOpMOHBI OJKETYJOUHOM Kee3bl U )KEITyJOYHO-KHILIEUHbIE TOPMOHBI, (DYHKIIUH B OpraHU3ME.
. TecTukynspHble TOPMOHBI, TOPMOHBI SIMYHUKOB, IJIALICHTHI, (PYHKIIMH B OPraHU3ME.

. YpOBHH peryisuuu romeocrasza. Bzaumocss3p nporeccoB 0OMeHa BELIECTB B OpraHu3Me.
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. Perymnsinust oOMeHa yrieBoaoB, )KUPOB M aMUHOKUCIIOT MPH YYaCTHH MHCYJIMHA U TIIIOKAaroHa.
9. Perynsuus oOMeHa yIieBOJ0B, dKUPOB U AMUHOKHCIIOT IIPU YYaCTUH aJipeHalIMHA U KOPTHU30JIa.

10. 3aboneBaHus, CBS3aHHBIC C HApyIIEHHEM TOPMOHAJBHOM peryiasiuu oOMEHa XHpOB, YIIEBOAOB U
AMUHOKHCIIOT.

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

12. OcnoxHeHus caxapHOro quadbeTa: OMOXMMHUYECKUE OCHOBHI.

13. 3menenne oOMeHa BEIIECTB MIPU TOJIOAAHNH.

IIpakTH4yeckoe 3aHsATHE.

Cemunap no teme «Perynsius MUHEpaIbHOTO U BOAHO-COJIEBOTO OOMEHA.

1. O6mas xapakrepuctuka (pochopHO-KaabIlieBOoro oOMeHa. [OpMOHBI, peryaupyromue 0OMeH KalabIus 1
dbocdop.

2. Hapymienus ropMOHaIBHOM peryisiun ooMeHa KanbIus u dpocdopa.

3. MuHepasbHbIi U BOAHO-coNieBoi 0OMeH. DyHKIMK Bozbl B opranu3Me. OCHOBHBIE MapaMeTphbl KHUIKOU
Cpebl OpraHu3mMa.

4. DKcKpeTopHasi PyHKIUS ITOYEK.

5. XUMUYECKUN COCTaB U (PU3UKO-XUMHYECKHE CBOMCTBA MOYM B HOPME M MPH MATOJIOTHH.
JnaraocTudeckoe 3HaUCHHUE.

6. l'omeocrarnueckas ¢pyHKIus mouek. Poib movek B moanep:kaHuu mocTosiHcTBa pH.

7. Mertabonnueckast QyHKIHMS MOYEK.

8. Ponp moyek B mojAepkKaHUM TOCTOSHCTBA pH W perynsuuu BOAHO-COJEBOIO OOMEHAa OpraHu3Ma.
Bazonpeccun. Cucrema peHHH - QaHTHOTEH3WMH - albJIOCTEPOH. bBHOXMMHUYECKHE MEXaHU3MBbI
BO3HUKHOBEHUS TOYEYHOU IMIEPTEH3UU.

9. ArpuanbHblil HaTpuilypeTHueckuil nentuj. KMHMH—KaJUIMKpENHOBAas CUCTEMA.
IIpakTH4yeckoe 3aHsATHE.

Pemenue CUTYyallUOHHBIX 3aJa4 I10 TEMaM «OCHOBHBIC MNPUHIUIBI PETYIIAINN obMeHa BCIICCTB B
OpraHu3Me).

IIpakTH4eckoe 3aHATHE.

TectupoBaHue, MMCbMEHHBIN KOJULIOKBUYMIIO TeMe « OCHOBHBIE MPUHIUIBI PETYISIIIMM 0OMEHa BEIECTB B
opranusme. [opmoHanbHast perynsiuus oOMeHa OeJIKOB, )KHPOB, YITIEBOAOBY.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3agaHus 119 CaMOCTOSATEJIBbHOM PadoThI
1. BbIy4uTh KOHCIIEKTHI JICKIIUM.
2. [ToaroroBUThCS K TabopaTopHOil pabore « MUHEpaJIbHBINA U BOAHO-COJIEBON 00OMEH», « BHOXUMUS MOUNY.
3. CocraButh Tabmuiyy «BnusHue WHCYIHMHA Ha KIOYEeBbie (epMeHThl Merabomm3may. Marepuan
CTPYIIIMPOBATH MO TUIAM BIUSHUS (aKTUBALMSL, UHIYKIIHS, pEIpeccus).
4. CaMOCTOSITETbHO M3YyYHWTh W 3aKOHCIEKTUPOBATh TeMYy «BHOXMMUSA MO3MHUX OCIOXKHEHUW CaxapHOTO
nradeTray.
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5. CocraButh  cxemMy  «B3auMoCBsi3b  aHTMOTEH3MH-PEHMH-AJIbJAOCTEPOHOBOM  CHCTEMBI U
KaJUTMKPEUH-KUHUHOBOW CcHCTeMbl». OOpaTuTh BHMMaHHE HA HAINPABICHHOCTb JEHCTBUS 3TUX CHUCTEM,
o0111ee 3BeHO U MEXaHU3M €ro y4acTHs B 00eHX CUCTEMaXx.

Tema 8. BuoxumMus OpraHoB U TKaHeH.

Jleknus.
Jlekuus-Busyanusanus.
OcoOEHHOCTH pa3BUTHS, CTPOCHHS M MeTaboiau3Ma spuTpouuToB. OOpa3zoBaHue U 00€3-Bpe)KHMBaAHUE
aKTUBHBIX ()OPM KHCIIOpOJa B PUTPOLUTAX. TpaHCHOPT KUCIOPOAa U AuOKcuaa yriepona. OcoGeHHOCTH
HACBHIIICHUS TEeMOITIOOMHA KHCJIOPOAOM UM yrapHeiM razoM. lemormmoown tmioma (HbF) wu ero
¢dusmonornueckoe 3HadeHue. I[lomumopdHbie (QOpMBI TeMOTIIOOMHOB delloBeKa. [eMormoOnHOmaTHH.
AHeMHUYeCKHEe TUIIOKCHH.
buocunTes rema u ero perymnsanusa. Hapymenus cunatesa rema: nopdupun. Pacnag rema. O6e3BpexuBaHue
OwmpyOuHa.
OOMeH >kene3a: BcacblBaHHE, TPAHCHOPT KpOBbIO, JemnoHHpoBaHue. Hapymenuss oOMeHa xenesa:
xKene3oaepUIUTHAsS aHEMUS, TEMOXPOMATo3.
OcHoBHbIE CBOICTBa OEJIKOBBIX (paKIUil KPOBHM M 3HAUEHUE HUX OINpeAeNeHUs i IUAarHOCTUKH
3a0oneBaHuil. DH3UMOIUATHOCTHKA.
CaeprhIBaroias cucteMa KpoBH. JTambl 00pa3oBaHus (HUOPUHOBOTO CTycTKa. BHYTpeHHMI W BHEUTHUH
MyTH cBepThIBaHUS. KOMIOHEHTHI, TPUHLUIIBI 00pa30BaHUS M IMOCJIEI0BaTEIbHOCTh (PYHKIIMOHUPOBAHMUS
(hepMEeHTHBIX KOMILJIEKCOB MpOKoaryiasiHTHoro myTtu. Pons Butamuna K B cBeprhiBaHuu KpoBH. OCHOBHBIE
MeXaHU3MbI GUOpUHOIN3a. AKTUBATOPHI MJIA3MUHOTEHA KaK TPOMOOIUTUYECKHUE CPENICTRA.
OcCHOBHBIE ~ aQHTHKOAryJasHTBI ~ KpoBu:  aHTHTpoMOMH  III,  MakpormoOynwH,  aHTHKOHBEPTHH.
AHTHUKOATYJISIHTHBIN 1Ty Th. [ eModummu. Knnanueckoe 3HadeHNE OMOXMMUYECKOTO aHAJIn3a KPOBH.
Oco0eHHOCTH OMOXMMHUYECKOTO COCTaBa MeueHu. Peakiuu o6e3BpekuBaHMs BeIeCTB B nieueHH. [ToHsaTHS
«TOKCHUYHOCTBY». MeTaboau3M SHAOTEHHBIX M YYXEPOJHBIX TOKCHUECKMX BE-IECTB: PpEeaKIHUu
MHUKpPOCOMAJIbHOTO OKHCIICHUS U PEeaKIKi KOHBIOTAIlMH C IIIyTaTHOHOM, ITIOKYPOHOBOM KUCJIOTOM, CepHOU
kucnoroil. Peakuuu o0e3BpexuBaHUS MPOAYKTOB THHEHHUSA, TNOCTYyHAOMIMX M3 KulleyHuka. benok
MHO)XECTBEHHOHM JIEKApCTBEHHOM YCTOMYMBOCTH. (OOE3BpEKUBAHHE HMOHOB TSKEIBIX METAJUIOB. bemku
TEIJIOBOTO IIOKA.

Ponp meyenun B oOMene rema. Peakimu cuHTe3a rema, cyOcTpaTsl, ¢epMeHTHl. Peakuuu pacnaga rema,
«IIpsIMON» U «HempsiMoi» OmnupyouH. O6e3BpexxkuBanue Ounupyouna. «Ilpsmoity u  «HempsMon»
Oounupyoun. Hapymenus oOmena OwnupyOuna. JKenTyxw: TreMONUTHYECKas, OOTypalMoOHHas,
NeYyeHOUHO-KIeTouHas. JKenTyxa HOBOpoxIeHHbIX. HacneactBenHsle kenTyxu. JluarHoctuueckoe
3HauUEHHUE OIpeNeeHus] OMIMpyOrHa M JPYTruX JKETYHBIX MUTMEHTOB B KPOBU M Moye. buoxummueckue
MEXaHU3MBbl PA3BUTHUS TEYCHOYHO-KJIETOYHONH HEJOCTATOYHOCTH M TEYEHOYHOM KOMBI. broxmmuueckue
METO/Ibl TUarHOCTUKU HapyIIeHUH (yHKIUH ITEUEHH.

Krnaccuueckas nekuus.

XWMHYECKUN COCTaB HEPBHOW TKaHW. MUEIHMHOBBIE MEMOpPAHBI: OCOOCHHOCTH COCTaBa M CTPYKTYDBHI.
DHepreTHuecKkuii OOMEH B HEpPBHOW TKaHW; 3HAUYCHHE ad’poOHOT0 pacmaja TJIOKO3bl. buoxumus
BO3HUKHOBEHUSI U TIPOBEJICHHMS HEPBHOIO UMILyJIbca. MONEKYyIIpHblE MEXaHU3Mbl CHHANTHYECKON
nepeaayd. Menuartopel:  aleTWIXOJIMH, KaT€XOJAMHUHBI, CEpPOTOHMH, []-aMHHOMAcIisHas KHCIIOTa,
IIIyTaMMHOBAsI KMCJIOTA, [IMLIUH, TUCTAMUH.

Hapymenuss oOMeHa OMOreHHBIX aMHMHOB IIpM IICUXMYECKHX 3abosieBaHusix. IlpenmecTBeHHUKH
KaTeXO0JJaMUHOB U HMHIMOMTOPbl MOHOAMUHOOKCHJAa3bl B JIEYEHUU JENPECCUBHBIX  COCTOSHMH.
®U3M0IIOrNYEeCKH aKTUBHBIE TENTUABI MO3Ta.

Baxmwueiimue 6e1xu MUOQUOPUIUT: MHO3UH, aKTUH, aKTOMHO3HH, TPOIIOMUO3UH. TPOTIOHUH MonekyssipHas
CTpyKTypa MHOGUOPHIUL. BbuoxuMudyeckue MeXaHHU3Mbl MBIIIEYHOTO COKpAIleHUs U pacciadneHus. Poib
rpaJiieHTa OJHOBAJCHTHBIX HOHOB W MOHOB KaJIbIUS B PETYISALUU MBIIIEYHOTO COKPAILCHHUS.
Capxomazmaruiecke OeNKU: MUOITIOOMH, €ro CTpOeHHE M (QYHKUUHU. DKCTPAKTUBHBIC BEIECTBA MBIIIII.
Oco0eHHOCTH PHEPreTHYECKOro 0OMEeHa B MbIIIIaX; KpearTuHdocdar.

bruoxumuueckue U3MEHEHUs! IPH MBIIIEYHBIX JUCTPO(UAX U AeHepBauuu MbIL. Kpeatu-Hypus.



KonmareHn: 0coGEHHOCTH aMHHOKHCIIOTHOTO COCTaBa, MEPBUYHOM M MPOCTPAHCTBEHHOW CTPYKTyphl. Poib
aCKOpPOMHOBOW KHCIOTHl B THIPOKCHJIMPOBAHUUIIPONMHA M JM3MHA. [IposiBIEHUS HEIOCTaTOYHOCTH
ButamuHa C. OcobeHHocTH OMOCHHTE3a M co3peBaHusi KkojutareHa. Ilomumopdusm  KomareHa:
¢ubpuioodpasyromue, acCOMUPOBaHHbIE ¢ GUOPHIIIAMU, «3aIKOPEHHBIE», MUKPODUOPHIUISPHBIC THITHI
KostareHa. OCOOEHHOCTH CTPOCHHS U (YHKIUI 3J1acTHHA.
benkoBo-yrieBoAHbIE KOMIUIEKCHL. [ TTMKO3aMUHINIMKAaHBl M NpoTeorukanbl. Ctpoenue u ¢yHkuus. Ponb
IJIFOKYPOHOBOM KHCJIOTBI B OpraHU3allii MEKKJIETOYHOIO MaTpUKCa.
Anre3uBHBIE OEJIKH MEXKIECTOUHOTO MaTpuKkca: (GUOPOHEKTHH U JJAMUHMH, UX CTpOeHHE U QyHKIUH. Posb
TUX OEJKOB B MEXKJIETOYHBIX B3aUMOACUCTBUSAX M pa3BUTHH omyxosned. CTpyKTypHas oOpraHu3anus
MEXKJIETOUHOTO MaTpHuKca. V3MEHEHMs] COEQUHMUTENbHOM TKAaHM IPU CTapeHUH, KoJulareHosax. Pounb
KOJUIareHa3bpl IpU 3aXHUBJIEHUU paH. OKCUIPOIMHYpUS NPU KOJIJIAreHo3aX. bole3HM COequHUTENbHOU
TKaHH.
KneTkn KOCTHOH TKAHH — OCTEO0JACTBI, OCTEOLIMThI, OCTEOKIACThI. XUMHUUECKHH COCTaB KOCTHOM TKaHH.
Heoprannueckue komrnoHeHThl. Opranndeckuii marpukc. @opmuposanue koc-tu. [Iponecc occuduxanuu.
Pe3op6uus kocTHOM Tkanu. DakTOPHI, BIUAIONIME HA METa0O0IM3M KOCTHOM TKaHU: TOPMOHBI, (hepPMEHTHI,
BUTaMHUHbBI. OCHOBHBIE TPYIIIIBI O0NE3HEN KOCTEH.

IIpakTH4eckoe 3aHATHE.
IIpakTH4yeckoe 3aHsATHE.
CemuHap no teme «broxumus neyeHu U KpoBm».

1. XuMHYeCKHid COCTaB KPOBH: XapaKTEPUCTHUKA OCHOBHBIX OCNKOBBIX (pakiuid. JlmarHoctuueckoe
3HaueHue OENKOB KpoBU. Poib anbOymMuHa U TIIOOYJIMHOB B TPAHCIIOPTE BEIIIECTB.

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

3. deixatenbHast GyHKIUS KPOBH.

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

6. [IpoTUBOCBEPTHIBAIOIIAS CUCTEMA KPOBH.

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

8. depMeHTHI KPOBU KaK OMOXMMHUYECKHE UHINKATOPbI MTOBPEXKICHUS BHYTPEHHUX OpPraHoB (IIpH MHGpapKTe
MHOKap/1a, 3a00JI€BaHUAX MBIIIILI, OIYXOJISX KOCTEH, TaHKPEaTUTe).

9. Xumunyeckuii coctaB rneueHu. OCHOBHbIE (DYHKIIHU.

10. Poxp meueHu B oOMeHe OEITKOB.

11. Ponb neueHu B 0OMEHE JTUIIHIOB.

12. Posb 1ie4eHH B YIJIEBOAHOM OOMEHE.

13. X¥MUYECKHUI COCTAB KCIUH, KESTUYHBIX KaMHEH.

14. MeTaboau3M >KeTIHBIX TUTMEHTOB. bunupyOuH.

15. Ob6ryparmoHHas *enryxa, IPUIUHb BOSHUKHOBEHHUS, TUATHOCTHKA.

16. I'eMmonuTHUecKas KenTyxa, MPUYUHbI BOSHUKHOBEHHS, TMArHOCTHKA.

17. [lapeHxumaro3Hast KenTyxa, MPUYUHbI BOSHUKHOBEHHUS, IMATHOCTHUKA.

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

IIpakTn4yeckoe 3aHsATHE.

Cemunap no teme «broXumMusi HEPBHOM, COEAMHUTEIBHON, MBIIIIEYHOM, KOCTHON TKaHHU.

1. Xumudeckuii coctaB HepBHOU TKaHH. OCOOCHHOCTH €€ MeTaboIM3Ma.

2. XUMHUYECKHE OCHOBbI BO3HMKHOBEHHS M TPOBEJICHUS HEPBHBIX MMIYJIbCOB. XOJIMHEPTUYECKUE U
aJipeHePTUIEeCKUe CHHAICHL. HelipoMenaTopsr; UX CTPYKTYpa, posib, 00pa30BaHKE U IPEBPAICHHUS.

3. CrpykTypHO-(QYHKIIMOHATbHAS OpraHU3aIUsl CapKoMepa MBIIICYHON KIETKH. XUMUYECKUH COCTaB
MBIIIEYHOM TKaHMU.

4. MexaHu3M U SHEPreTUKa MBIILIEYHOTO COKPAIECHNUS.
5. buoxuMudeckre U3MEHEHUs B MBIIILAX IIPY MTaTOJIOTHH.
6. buoxumus coequHUTENbHON TKaHU. CTPYKTYpa, QyHKIIMH, OMOCUHTE3 KOJUIareHa U JIacTHHA.
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7. IlpoTeornukanbl — OCHOBA MEXKKIETOYHOIO MAaTPHUKCA COEAUHUTENIBHOW TKaHU. |JIMKO3aMUHOIIIMKAHBIL:
CTPYKTYypa, PyHKIIHH.
8. I3MeHeHune CoOeIMHUTENbHON TKAaHU MTPU CTAPEHUH U HEKOTOPBIX MATOJIOTUYECKUX MPOLIECCax.
9. X¥uMH4YECKUN COCTaB KOCTHOM TKaHU. DopMupoBaHUE KOCTH. MeTa0oIn3M KOCTHON TKaHH.
IIpakTH4yeckoe 3aHATHE.
Pemenune cutyanlMoHHBIX 3a7a4 10 TeMe «bHOXMMUS OpraHOB U TKaHE».
IIpakTH4eckoe 3aHATHE.
TecTupoBaHne, MUCbMEHHBIN KOJUUIOKBUYMIIO TeMe « bBUOXUMUSI OpraHOB U TKaHEW».
3ananHus 1J151 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1s1 CaMOCTOSTEJIbHOM PadoThI
1. BblyunTh KOHCIEKTBI JEKIUH.

2. IlomroroButhes k maGoparopHbiM pabotam «OrmpeseneHne OWIHpyOMHA B CBIBOPOTKE KPOBH TIO
Ua3opeakiiMi B TMPUCYTCTBUU  akmeneparopa (Mmeron Wenapammka, Krerropua wu  I'poda)»,
«KonmuecTBeHHOE omnpezienieHre o011ero 0eka ChIBOPOTKH KPOBH MO0 OMYPETOBOI pEaKITUIy.

3. CocraBute Ttabmuny «JAuddepeHnnanbaas AMATHOCTHKA XKeNTyX (OMOXMMHMYECKHE TIOKA3aTeIH)».
OOparuTh BHMMaHHE Ha W3MEHEHHs B KOHIEHTpAIMM OOIIEro, MpsIMOro M HempsMoro OwiupyOuHa B
KpPOBH, MOYE U KaJe.

4. CaMOCTOATENBHO M3YyYUTh U 3aKOHCIIEKTUPOBaTh TeMy «buoxuMuyeckue MeXaHU3Mbl 3allOMHHAHUS U
XxpaHeHus uHpopmauun». OOpaTUTh BHUMAaHHE HAa METAa0ONIM3M BBICOKOMOJEKYISPHBIX COETUHEHHUN —
PHK, mentumoB, O€IKOB.

5. CucreMaTu3upoBaTh 3HAHUS MO 3a00JIEBAaHUSIM COCTUHHUTENBHOM TKAaHM B Buie TaOmuubl «buoxumus
KoJu1areHo3oB». OOpaTUTh BHUMaHHE Ha OMOXMMHUYECKHE PUUMHBI 3a007eBaHUN (OTCYTCTBUE (PEPMEHTOB,
HapylIeHHE KOHKPETHBIX METa0O0IMYECKUX MTPOLIECCOB).

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

3 cemecTp
*  TEKyLIMH KOHTPOJIb — 68 OaoB
*  KOHTPOJIbHBIE CPe3bl — 4 cpe3a 1o § OAITOB KaX bl
* TpeMuasbHbIe 6ayUIBI — 5 OaIoB

Pacripenenenne 6aioB 1mo 3aJaHusIM:
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No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOs | Oamios

/ cpe3sl
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Baencnue.
Crpoenue u
CBOIICTBa
OCJIKOB.
DepMEHTBHI.
Crpoenue,
CBOMCTBA,
perynsus
AKTUBHOCTH

3amuTa Brmmonusiercs 2 mabopatop-Hble paboThl, Ha 3alIUTY KaKIOH W3
naboparop KOTOPBIX OTBO-AMTCS 4 Gana.
HBIX paboT 3amure nabopaTopHOW pa-00THI MPENIIECTBYET €€ BBI-TIOJHEHHE C
00s13aTeIbHBIM COOJIOICHNEM TIPAaBHJI TeX-HUKH O€30MaCHOCTH.
Banner 3a 3amumTy oxmHOW J1aboOpaTOpHOW pPabOTBl CyMMHUPYIOTCS
CIIEAYIOIIUM 00pa3oM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU paboOTHI ¢ coOmoaeHUueM
MPaBUJ TEXHUKHU 0€30MacCHOCTH;
1 Gann — 3a mpaBwibHOE OdopMIleHHE J1IabOpaTopHOW paboTHI B
paboueii TeTpany;
2 Oamna — 3a OTBET Ha KOH-TPOJBHBIM BONPOC K JIabOpa-TOpHOU
pabore (mpemonmaBa-TeNb 3aJaeT OJMH KOHTPOJIb-HBI BONPOC M3
MepedHsi BONPOCOB K JabopaTropHOil paboTe; eciM CTyAeHT JaeT Ha
HETO TIONHBIA BEpHBIA OTBET, Hauucisercs 2 Oamja; ecid OTBET
HEeTIOJIHBINA, Hauucnserca | Oamn, ecim orBer orcyTcTByeT — 0
0aJuIoB).
Konnoksu 3a KOJJIOKBHYM HauUCIsi-eTcsl 5 06anoB.
yM KomnnoxBuym npoBoauTcsa B BUAE KPATKOrO MUCHbMEHHO-TO OTBETA Ha
5 Bonpocos 1o TeMe. Ha otBeT orBoauTca 20 MUHYT.
OTBeT Ha KXl BOIIPOC OLleHHBaeTcsa B 1 Oa.
1 Gamn — cTyaeHT Ha BO-TIPOC 1A MPaBUIbHBIA OT-BET;
0,5 Gama — CTymEHT Jal YacTUYHO IMPAaBUJIBHBIA WM HETOJHBIN
OTBET;
0 6amIoB — CTyIEHT JaJl HeTIPaBUIILHBIM OTBET / OT-Ka3 OT OTBETA.
Pemenne Ha pemenne cuTyanimoHHBIX 3a1a4 oTBoAUTCA 20 MUHYT.
CUTyaluo CutyallmoHHbIE 3aJa4il Ul pelIeHNs BBIJAIOTCS 3apaHee Ha qoM. Ha
HHBIX 3aHATHN TIpenojaBarenb 3aJacT CTYAEHTY 2 3aJadd W3 BBIJIAHHOTO
3aja4y 3apaHee MepeyHsl.

Pemenwne 3amaun cBOAUTCS K:

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

- K M3JIOKEHUIO MaTepuala 1o ONpeIeICHHON TeMaTHKe.

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

4 Gayta — cTyaeHT pemni 00e 3a1auu 0e3 OIMOO0K U HEZOUETOB,

3 Gaya - CTYJIEHT IOMYCTHII TIPU PEIICHUY OIHOM U3 3a/1ad HEI0UeT;
2 Oamia — CTYACHT pellni OAHY 3a/lady 0e3 OmMOOK W HEJ0YECTOB /
CTYIEHT JONMYCTHJ B PCIICHUM KAXKIOW 3a7a4ul HEIOYECTHl WIIH
OIIIMOKH;

1 Oamm — CTyOeHT pemui OAHY U3 JBYX CHTYallMOHHBIX 33134 C
HeJo4YeTaMu U OIIMOKOM, BTOpas 3a/1a4a pelicHa HeMpPaBUIbHO WITH K
€€ PEILICHUIO CTYCHT HE MPUCTYIHII;

0 OamnoB — 00e 3amauu peIlleHbl HETPABUIBHO WU K UX PEHICHUIO
CTYIEHT HE IPUCTYIIHI
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TecTupos

aHue(KOoH

TPOJIBLHBI
i cpe3)

3a TecTupoBaHHe HauMCIsieTcs: 8 OaoB.

Tect cocrout u3 16 BOompocoB, Ha OTBETHI HA KOTOpble oTBOAUTCSA 20
MUHYT:

8 0aJIoB — CTYIEHT MPaBUIIBHO OTBEYAET HA 16 BOMPOCOB B TECTE;

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

3 Ganua - CTYJeHT NpaBUIILHO OTBEYAeT Ha 6-7 BOIPOCOB B TECTE;

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

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

bruoxumms
OHOJIOTMYECKUX
AKTUBHBIX
BEIIECTB:
BUTaMHUHOB,
TOPMOHOB.
buonmornueckue
MeMOpaHBI.
MexaHNu3MBI
nepenaan
TOPMOHAITBHOTO
CHTHaJA.

3amuTa
maboparop
HOI
paboThI

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

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

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

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

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

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

Konnoxsu
yM
(TTuceMeH
1303179

3a KOJUTOKBUYM Ha4YHCIIA-€TCS 5 0aJIoB.

KommokBuym mpoBoauTcs B BHAE KPaTKOrO MUCHBMEHHO-TO OTBETa Ha
5 BompocoB 1o TeMe. Ha otBet oTBOIUTCS 20 MUHYT.

OTBeT Ha KaXIBI BOIIPOC OIleHWBaeTcs B 1 Oa.

1 6aymt — CTYZIEHT Ha BO-TIPOC AT TPABUILHBIA OT-BET;

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

0 0aJuIOB — CTY/IEHT Jall HETIPaBHIIBHBIN OTBET / OT-Ka3 OT OTBETA.

Pemenne

CUTYa-1I10
HHBIX
3a1a4

Ha pemenne cutyanmoHHBIX 3a7a4 oTBOAUTCS 20 MUHYT.
CuTyallmoHHBIC 33a]]auyl JUIS PEIICHHS BBIJIAIOTCS 3apaHee Ha qoM. Ha
3aHATUW TIPENOJaBaTeNb 33JacT CTYISHTY 2 3aJa4dl W3 BBIIAHHOTO
3apaHee MepeyHsl.

Pemenne 3agaun cBOAUTCS K:

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

- K M3JIOKEHUIO MaTepuala 1o ONpeIeICHHON TeMaTHKe.

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

4 Gayta — cTyaeHT pemni o0e 3a1auu 0e3 OIMMOOK U HEZ0UETOB,

3 Gayia - CTYJIEHT MOMYCTHII TIPY PEIICHUY OHOM U3 3a/1ad HEI0UeT;
2 Oamia — CTYACHT pellni OAHY 3a/lady 0e3 OmMOOK W HEJ0YECTOB /
CTYIEHT JONMYCTHWJ B PCIICHUM KAXKIOW 3a7a4ul HEIOYECThl WIIH
OIIIMOKH;

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

0 OamnoB — 00e 3amauu peIlleHbl HETPABUIBHO WU K UX PEHICHUIO
CTYICHT HE MPUCTYIUIL.
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TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

3a TecTupoBaHHe HauMCIsieTcs: 8 OaoB.

Tect cocrout u3 16 BOompocoB, Ha OTBETHI HA KOTOpble oTBOAUTCSA 20
MUHYT:

8 0aJIoB — CTYIEHT MPaBUIIBHO OTBEYAET HA 16 BOMPOCOB B TECTE;

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

3 Ganua - CTYJeHT NpaBUIILHO OTBEYAeT Ha 6-7 BOIPOCOB B TECTE;

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

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

Beenenue B
MEeTa00IU3M.
Ilonsarue o
KaTaboIu3Me U
aHabomu3Me.
OOt myTh
KaTa0boJIM3Ma.
buosnepreruka.
MuToxoHapHan
bHad LIENb
nepeHoca
JJIEKTPOHOB.

3amuTa
naboparop
HOI
pabots

Brimonusiercs 2 mabopatopHble paOOThl, Ha 3aIUTy KaXIOH U3
KOTOPBIX OTBOAMTCSA 4 Oasa.

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

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

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEeM
MPaBUJ TEXHUKHU 0€30MacCHOCTH;

1 Gann — 3a mpaBwibHOE OdopMIleHHE JIabOpaTOpHOW paboTH B
paboueii TeTpany;

2 Gaya — 3a OTBET Ha KOHTPOJIBHBIN BONPOC K JJabopaTopHOi padboTe
(mpemonaBaresnb 3aJaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyHs
BONPOCOB K JabopaTropHOil paloTe; eciau CTYOEHT JaeT Ha Hero
MOJTHBIA BEPHBIN OTBET, HAYHCIISAETCS 2 Oallia; €ClIM OTBET HETIOIHBIH,
Haymcisercs 1 6ami, ecnu oTBeT OTCyTCTBYeT — 0 6aoB).

Konnoxsu
yM
(TTuceMeH
1303179

3a KOJUTOKBUYM Ha4YHCIIICTCS 5 OAIIIOB.

KommokBrym mipoBoauTCS B BUE KPaTKOTO MMCHMEHHOTO OTBETA Ha 5
BoIpocoB 1o TeMe. Ha oTBet otBOogMTCS 20 MUHYT.

OTBeT Ha KaXXIBI BOIIPOC OIleHUBaeTcs B 1 Ga.

1 GayuT — CTYZIEHT Ha BOIIPOC JaJl MPaBUILHEIN OTBET;

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

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

Pemenne
CUTYallo
HHBIX
3a1a4

Ha pemenne cutyanmoHHBIX 3a7a4 oTBoAUTCS 20 MUHYT.
CuTyallmoHHBIC 33J]auyl JUIS PEIICHHS BBIJIAIOTCS 3apaHee Ha qoM. Ha
3aHATHUW TIPENOJaBaTelb 33JacT CTYISHTY 2 3aJa4dl W3 BBIIAHHOTO
3apaHee MepeyHsl.

Pemenne 3amaun cBOAUTCS K:

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

- K M3JIOKEHUIO MaTepralia 1o ONpeIeICHHON TeMaTHKe.

Pemmenne xaxmoil cUTyallMOHHOM 3a/1a4M OIICHUBAETCS B 2 Oallia.

4 Gayta — cTyaeHT pemi o0e 3a1auu 0e3 OIMOO0K U HEZOUETOB,

3 Gayia - CTYJIEHT MOMYCTHII TIPY PEIICHUY OHOM U3 3a/1ad HEI0UeT;
2 Oamia — CTYACHT pellni OAHY 3a/lady 0e3 OmMUOOK W HEJ0YECTOB /
CTYIEHT JONMYCTHJ B PCIICHUM KAXKIOW 3a7a4ul HEIOYETHl WIIH
OIIIMOKH;

1 Oamm — CTyOeHT pemui OAHY U3 JBYX CHTYallMOHHBIX 33134 C
HeJlo4YeTaMu U OIIMOKOM, BTOpas 3a/1a4a pelicHa HeMpPaBUIbHO WU K
€€ PEILICHUIO CTYJCHT HE MPUCTYIHII;

0 OamnoB — 00e 3amauu peIlleHbl HETPABUIBHO WU K UX PEHICHUIO
CTYIIEHT HE IPUCTYTIUIT
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TecTupon
aHue
(KOHTpOI
bHBII

cpe3)

3a TecTHpOBaHHE HaYHC-JIsETCS 8 OaNIOB.

Tect cocrout n3 16 Bonpo-coB, Ha OTBETH HA KOTOpBIE oTBOAUTCS 20
MUHYT:

8 0aJIoB — CTYIEHT Npa-BUIBHO OTBeYaeT Ha 16 BO-POCOB B TECTE;

7 0amnoB — CTyAEHT Mpa-BWIBHO OTBe4aeT Ha 14-15 BompocoB B
TECTE;

6 0amnoB — CTyAEHT Mpa-BWIBHO OTBe4aeT Ha 12-13 BompocoB B
TECTE;

5 OamioB — CTyOeHT mpa-BwibHO oTBeyaeT Ha 10-11 BompocoB B

TECTe;

4 Gaa — CTYOCHT Npa-BUJIBHO OTBEYAET Ha 8-9 BO-NIPOCOB B TeCTe;
3 Gamnna - CTYIEeHT Npa-BUJIBHO OTBEYAET Ha 6-7 BO-NIPOCOB B TECTE;
2 GaJia - CTYIEHT Ipa-BIJIBHO OTBeYaeT Ha 4-5 BO-IIPOCOB B TECTE;
1 Gann - cTyIeHT mpaBUIIb-HO OTBeYaeT Ha 2-3 Bompoca B TecTe.
[IpaBunbHEI OTBET Ha 1 Bompoc 0asioB He JaeT.

O6MeH 1

(yHKIMH
YIJICBOJIOB.

3amuTa
maboparop
HOI
paboThI

Brmonasiercss 2 maboparop-Hble paOOTHI, Ha 3alUTy KaKIOW W3
KOTOPBIX OTBO-AHTCS 4 Oaa.

3ammre mabopaTopHOW pa-00THI MPENIIECCTBYET €€ BEHI-TIOJTHEHHUE C
00s13aTeNbHBIM COOTIOIEHIEM MTPABHII TEX-HUKH 0€30IIaCHOCTH.
bamnmer 3a 3amuTy omHOW JabOpaTopHONW pPabOThl CYMMHUPYIOTCS
clemyronuM odpa3om:

1 Gamr — 3a BBITOJIHEHHE J1aOOPATOPHON pPabOTHI C COOMIOACHHEM
MPaBUJI TEXHUKU O€30MaCHOCTH;

1 Gamr — 3a mpaBwIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHl B
paboueii TeTpau;

2 Oamra — 3a OTBET Ha KOH-TPOJIGHBIH BOIPOC K JIabopa-TOPHOI
pabore (mpemonaBa-Telnb 3amacT OAWH KOHTPOJBb-HBI BOIPOC U3
MepedHsi BOMPOCOB K JaboparopHOil paboTe; eciH CTYICHT JaeT Ha
HETO TIOJIHBIA BEpHBIH OTBET, HAYHCIsIETCs 2 Oalia; eclid OTBET
HETIOJIHBIN, HauuciseTcss 1 0amr, ecimu oTBeT OTCYTCTBYyeT — 0
OaJIIoR).

Komnnoks
uyM
(muceMeH
HBIH)

3a KOJUTOKBUYM Ha4YHCIIACTCS 5 OAIIIOB.

KommokBuym mpoBoauTcs B BHAE KpPaTKOrO IHCBMEHHOTO
OTBeTa Ha 5 BompocoB 1o Teme. Ha otBeT otBOmMTCS 20 MUHYT.
OTBeT Ha KaXXIBI BOIIPOC OlleHUBaeTcs B 1 Gaw.

1 GaymT — CTYZIEHT Ha BOTIPOC JaJ MPaBUILHEIN OTBET;

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

0 0GayuIoB — CTY/IEHT JaJl HETIPaBHIIBHBIN OTBET / OTKa3 OT OTBETA.
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Pemenne
CUTYallo
HHBIX
3a1a4

Ha pemenne cuTyanmoHHBIX 3a1a4 oTBOAUTCS 20 MUHYT.
CuTyallmoHHBIC 3aJ]auyl JUIS PEIICHHS BBIJIAIOTCS 3apaHee Ha qoM. Ha
3aHATUW TIPENOJaBaTeNb 33JacT CTYISHTY 2 3aJa4dl W3 BBIIAHHOTO
3apaHee MepeyHsl.

Pemenne 3agaun cBOAUTCS K:

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

- K M3JIOKEHUIO MaTepralia 1o ONpeIeICHHON TeMaTHKe.

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

4 Gayta — cTyaeHT pemni 00e 3a1auu 0e3 OIMMOO0K U HEZOUETOB,

3 Gayia - CTYJIEHT MOMYCTHII TIPU PEIICHUY OIHOM U3 3a/1ad HEI0UeT;
2 Oamna — CTYACHT PeIlni OAHY 3a/lady 0e3 OmMOOK W HEJ04YECTOB /
CTYIEHT JONMYCTWJ B PCIICHUM KAXIOW 3a7a4ul HEIOYECTHl WIIH
OIIINMOKH;

1 Oamm — CTyOeHT pemui OAHY U3 JBYX CHTYallMOHHBIX 3334 C
HeJloYeTaMu U ONIMOKOM, BTOpas 3a/1a4a pelicHa HeMPaBUIbHO WU K
€€ PEILICHUIO CTYCHT HE MPUCTYIHII;

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

TecTupon

aHue(KOoH

TPOJILHBI
i cpe3)

3a TecTupoBaHHe HauMCIsieTcs: 8 O6aoB.

Tect cocrout u3 16 BonpocoB, Ha OTBETHI HA KOTOpble oTBOAUTCSA 20
MUHYT:

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

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

3 Gana - CTYJeHT NpaBUIILHO OTBEYAeT Ha 6-7 BOIPOCOB B TECTE;

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

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

[IpemuansHbie OaIbl

Oassl HaYUCIIAIOTCA 3a
BpeMs YCTHOTO ornpoca Ha

HOHOJ’IHHTCJ’IBHHC IMpEMUAJILHBIC
MOCTOAHHYIO AKTHUBHOCTb BO
MPAKTHUYCCKUX 3aHATUAX

HUroro 3a cemectp

100

TeKylui KOHTpostb — 40 6aioB

4 cemectp

KOHTpOJIbHBIE Cpe3bl — 4 cpe3a: 8 6ayios, 8 6amioB, 7 6anos, 7 6amioB

npemMuaabHbie 0amisl — 10 6amoB

OTBET Ha dK3aMmeHe: He 0ojiee 30 0aiuioB

Pacripenenenre 6aioB 1mo 3aJaHusIM:

TC
MbI

Ha3Banwne TeMbl
/ BUI yueOHOI
paboThI

Dopmbl
TEKYIIETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
(%:08)():]

MeTtoauka poOBEICHUS 3aHATHS U OIICHKU
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O0MeH 1

(hyHKIIH
JIUIHIO0B

3amuTa
naboparop
HOI
pabots

Brimonusiercs 2 mabopatopHble paOOThl, Ha 3aIUTy KaXIOH W3
KOTOPBIX OTBOAMTCSA 2 Oasa.

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

Banner 3a 3amumTy oxmHOW J1aboOpaTOpHOW pPabOTBl CyMMHUPYIOTCS
CIIEAYIOIIUM 00pa3oM:

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

1 6am — 32 OTBET HA KOHTPOJIBHBIA BOMPOC K J1a0OpaTOpHOH paboTe
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpEeuHs
BONPOCOB K JabopaTopHOil paloTe; eciu CTYOEHT JaeT Ha Hero
MIOJHBIM BEpHBIN OTBET, HauuciseTca | 0ajia; eciiu OTBET HEBEPHBIH,
HETIOJIHBIN, THOO0 OTBET OTCYTCTBYET — () 6asioB).

Konnoxsu
yM
(TTuceMeH
1303179

3a KOJUTOKBUYM HadmciseTcs 4 6aa.

KommokBrym nipoBoauTCS B BUE KPaTKOTO MUCEMEHHOTO OTBETa Ha 6
BoIpocoB 1o TeMe. Ha oTBer orBOogMTCS 20 MUHYT.

Bxarouaer:

1) 4 Bompoca, TpeOyIONMX OTHOCIOKHOTO OTBEeTa (OTBET Ha KaKIBIH
BoIpoc oreHuBaercs B 0,5 6amna;

0,5 6ayma — CTyACHT Ha BOIIPOC J1ajl IPABIIIBHBIN OTBET;

0 6ayI0B — CTYACHT JaJl HEIPaBUIbHBINA OTBET / OTKAa3 OT OTBETA);

2) 2 Bompoca, TpeOYyIONMX pa3BepHYTOro OTBeTa (OTBET HAa BOIPOC
otleHnBaeTcs B 1 6amt:

1 GaymT — CTYZIEHT Ha BOTIPOC JaJ MPaBUILHEIN OTBET;

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

0 6ayI0B — CTYICHT JaJl HEeIPaBUIbHBINA OTBET / OTKa3 OT OTBETA).

Pemenne
CUTYaLlO
HHBIX
3a1a4

Ha pemenne cutyanmoHHBIX 3a7a4 oTBoAUTCS 10 MUHYT.
CuTyallmoHHBIC 3aJ]auyl JUI PEIICHHS BBIJIAIOTCS 3apaHee Ha qoM. Ha
3aHATUU TIPENOJaBaTeNlb 3aJacT CTYJISHTY | 3amady HW3 BBIAAHHOTO
3apaHee MepeyHsl.

Pemenwne 3amaun cBOAUTCS K:

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

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesIeHHON TeMaTUKe.

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

2 Gayua — CTYOEHT pelini 3a1ady 0e3 omrOoK 1 HeJOUETOB,

1 Gaym — CTyAEHT JOMYCTWJI B PEUICHHM 3aJa4ydl HEAOYEThl WIIH
OIIIMOKHU, OTBET HEIMOIHEII;

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

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

3a TecTUpOBaHHUE HAYHUCIISICTCS 8 OAIOB.

Tect coctouT U3 16 BOpPOCOB, HAa OTBETHI HA KOTOpPhIE OTBOAUTCS 20
MUHYT:

8 0aIoB — CTYACHT MPABIIIBHO OTBEUAET Ha 16 BOMPOCOB B TECTE;

7 0a;toB — CTYICHT MPAaBWIIBHO OTBedaeT Ha 14-15 BompocoB B
TecTe;

6 0ayuTOB — CTYIEHT IIPABMIIHLHO OTBeUaeT Ha 12-13 BOIpoCcoB B TecTe;
5 0ayuI0B — CTYIEHT IpaBmIbHO OTBeuaeT Ha 10-11 BompocoB B TecTe;
4 6amna — CTYICHT MPaBUIILHO OTBEYAET Ha §-9 BOIIPOCOB B TECTE;

3 Oajuta - CTYIEHT MIPaBUIILHO OTBEYAET HA 6-7 BOIIPOCOB B TECTE;

2 6amia - CTyACHT NMPAaBHIILHO OTBEYACT HA 4-5 BOIIPOCOB B TECTE;

1 Gayt - CTYIEeHT MpaBUIHLHO OTBEYAET Ha 2-3 BOTIPOCA B TECTE.
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OO0OmeH 1
(hyHKIIH
a30TCOACPIKAIIN
X COCIMHCHHIM.
(OOMeH O€JIKOB U
aMHUHOKHCIIOT.
OOmeH
HYKJICHHOBBIX
KHCIIOT

3amuTa
naboparop
HOI
pabots

Brimonusiercs 2 mabopatopHble paOOThl, Ha 3aIUTy KaXIOH W3
KOTOPBIX OTBOAMTCSA 2 Oasa.

3ammre 1a00paTopHOIl paboThl MPEaIIECTBYET €€ BHINOJHEHNE

c 00s13aTeIbHBIM coOoneHneM MpaBUI TEXHUKHU
0e30macHOCTH.

Banner 3a 3ammTy oxmHOW J1abopaTOpHOW pPadOTBl CyMMHUPYIOTCS
CIIEAYIOIINM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOM PaboOTHI ¢ coOmoaeHUuEeM
NpaBUI TEXHUKHM OE30MacHOCTH; MpaBWiIbHOE OQOpPMIICHHE
nabopaTtopHO# paboThI B paboueii TeTpay;

1 6amt — 32 OTBET HA KOHTPOJIBHBIA BOMPOC K J1a0OpaTOpHOH padoTe
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyuHs
BONPOCOB K JabopaTopHOi paloTe; eciau CTYOEHT JaeT Ha Hero
MOJTHBINA BEPHBIN OTBET, HAUUCHsAeTCs 1 Oaiia; eciau OTBET HEBEPHBIA,

Konnoxsu
yM
(TTuceMeH
1303179

3a KOJUTOKBUYM HadmciseTcs 4 6aa.

KommokBrym nipoBoauTCS B BUE KPaTKOTO MUCEMEHHOTO OTBETa Ha 6
BoIpocoB 1o TeMe. Ha oTBer orBOogMTCS 20 MUHYT.

Bxarouaer:

1) 4 Bompoca, TpeOyIONMX OTHOCIOKHOTO OTBEeTa (OTBET Ha KaKIBIH
BoIpoc oreHuBaercs B 0,5 6amna;

0,5 6ayma — CTyACHT Ha BOIIPOC J1ajl IPABIIIBHBIN OTBET;

0 6ayI0B — CTYACHT JaJl HEIPaBUIbHBINA OTBET / OTKAa3 OT OTBETA);

2) 2 Bompoca, TpeOYyIONMX pa3BepHYTOro OTBeTa (OTBET HAa BOIPOC
otleHnBaeTcs B 1 6amt:

1 GaymT — CTYZIEHT Ha BOTIPOC JaJ MPaBUILHEIN OTBET;

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

0 6ayI0B — CTYICHT JaJl HEeIPaBUIbHBINA OTBET / OTKa3 OT OTBETA).

Pemenne
CUTYaIlo
HHBIX
3a7a4

Ha pemenrie cutyartmoHHBIX 3a1a49 OTBOAUTCS 10 MUHYT.
CutyalmoHHbIEe 3aa4M JUIA pelIeHns BBIAIOTCS 3apaHee Ha oM. Ha
3aHATUW TIpENoaBaTeNb 3aJaeT CTyAeHTy | 3amady W3 BBIAAHHOTO
3apaHee MepeyHsl.

Pemenue 3amaun cBonuTCs K:

- MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXET
OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHS,

- K M3JIOKEHUIO MaTepuala 10 ONpeneIeHHON TeMaTHKe.

Pemenne xax ol cUTyaliMOHHOM 3a7a91 OIICHUBAETCS B 2 Oaja.

2 6amia — CTYICHT PEeNII 3a/1aqy 6e3 OMMOOK M HEIOUETOB,

1 Gamnm — CTymeHT MOMyCTHJI B PEIICHUH 3a/1add HEeIO4YEeTHI

WJIM OIIUOKH, OTBET HETTOTHBIN;

0 GamoB —3amava pelreHa HeIPaBIIIBHO WK K €€ PEIICHUIO CTYACHT
HE TIPUCTYIINII.

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

3a TecTUpOBaHHUE HAYHUCIISICTCS 8 OAIOB.

Tect coctouT U3 16 BOpPOCOB, HAa OTBETHI HA KOTOpPhIE OTBOAUTCS 20
MUHYT:

8 0aIoB — CTYACHT MPABIIIBHO OTBEUAET Ha 16 BOMPOCOB B TECTE;

7 6ayuIOB — CTYIEHT IIPABMIIHLHO OTBeUaeT Ha 14-15 BompocoB B TecTe;
6 0ayuTOB — CTYIEHT IIPABMWIIHHO OTBedUaeT Ha 12-13 BOIpoOCOB B TecTe;
5 0ayuI0B — CTYIEHT IpaBmiIbHO OTBeuaeT Ha 10-11 BompocoB B TecTe;
4 6amna — CTYICHT MPaBUIILHO OTBEYAET Ha §-9 BOIIPOCOB B TECTE;

3 Oajuta - CTYIEHT MIPaBUILHO OTBEYAET HA 6-7 BOIIPOCOB B TECTE;

2 6amia - CTyACHT NMPaBHIILHO OTBEYACT HA 4-5 BOIIPOCOB B TECTE;

1 Gayut - CTYIEeHT MpaBUIHLHO OTBEYAET Ha 2-3 BOTIPOCA B TECTE.
[IpaBunpHEI OoTBET Ha 1 BoIpoc 0aJIOB HE JACT.
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OcHoBHEBIE
MPUHIHIIBI
perysuuu
oOMeHa
BEILIECTB B
OpraHu3Me.
Jlexus-susyan
n3aIysl.

3amuTa
naboparop
HOI
pabots

Brimonusiercs 2 mabopatopHble paOOThl, Ha 3aIUTy KaXIOH W3
KOTOPBIX OTBOAMTCSA 2 Oasa.

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

Banner 3a 3amumTy oxmHOW J1aboOpaTOpHOW pPabOTBl CyMMHUPYIOTCS
CIIEAYIOIIUM 00pa3oM:

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

1 6am — 32 OTBET HA KOHTPOJIBHBIA BOMPOC K J1a0OpaTOpHOH paboTe
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpEeuHs
BONPOCOB K JabopaTopHOil paloTe; eciu CTYOEHT JaeT Ha Hero
MIOJHBIM BEpHBIN OTBET, HauuciseTca | 0ajia; eciiu OTBET HEBEPHBIH,
HETIOJIHBIN, THOO0 OTBET OTCYTCTBYET — () 6asioB).

Konnoxsu
yM
(TTuceMeH
1303179

3a KOJUTOKBUYM HadmcisseTcs 4 6aa.

KommokBrym nipoBoauTCS B BUE KPaTKOTO MUCEMEHHOTO OTBETa Ha 6
BOIpocoB 1o TeMe. Ha oTBer otBOAMTCS 20 MUHYT.

Bxarouaer:

1) 4 Bompoca, TpeOyIONMX OTHOCIOXKHOTO OTBeTa (OTBET Ha KaKIBIH
BoIpoc oreHuBaercs B 0,5 6amna;

0,5 6ayma — cTyACHT Ha BOIIPOC J1ajl IPAaBIIIBHBIN OTBET;

0 6ay1I0B — CTYACHT JaJl HEIPaBUIbHBINA OTBET / OTKAa3 OT OTBETA);

2) 2 Bompoca, TpeOYIONMX pa3BepHYTOr0 OTBeTa (OTBET HAa BOIPOC
otleHnBaeTcs B 1 6amt:

1 GayuT — CTYZIEHT Ha BOIIPOC JaJl MPaBUILHEIN OTBET;

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

0 6aiI0B — CTYICHT JaJl HEIPaBUIbHBINA OTBET / OTKAa3 OT OTBETA).

Pemenne
CUTYaIlo
HHBIX
3a7a4

Ha pemenrie cutyartmoHHBIX 3a1a49 OTBOAUTCS 10 MUHYT.
CutyalimoHHbIEe 3aa4M U pelIeHns BBIAIOTCS 3apaHee Ha oM. Ha
3aHATUW TIpENofaBaTeNb 3aJaeT CTYAeHTy | 3amady W3 BBIAAHHOTO
3apaHee MepeyHsl.

Pemenue 3amaun cBonuTCs K:

- MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXET
OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHIS,

- K M3JIOKEHUIO MaTepuala 10 ONpeNeIeHHON TeMaTHKe.

Pemenne xax ol cUTyaliMOHHOM 3a71ad1 OIICHUBAETCS B 2 Oaja.

2 6amia — CTYICHT PEeNII 3a/1aqy 6e3 OMMOOK M HEIOUETOB,

1 Gamm — CTy#meHT AOMYCTWJI B PEUICHWH 3aJadll HEAOYeThl WIIH
OITMOKH, OTBET HEMOJIHBIH;

0 OammoB — 3a/1a4a pernieHa HeMPaBUIHHO WIIH K €€ PEIICHHUIO CTYACHT
HE TIPUCTYIINII.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

3a TecTupoBaHue HauMcisieTcs: 7 6aoB.

Tect cocrout u3 14 BompocoB, Ha OTBETHI HA KOTOPBIE OTBOANTCA 15
MUHYT:

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

3 Gana - CTYJeHT NpaBUIILHO OTBEYAeT Ha 6-7 BOIPOCOB B TECTE;

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

1 Gann - cTyIeHT MpaBUIIBHO OTBEYAET HA 2-3 BOIIPOCa B TECTE.
[IpaBunbHEI OTBET HA 1 Bompoc 0aisioB He JaeT.
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Buoxumuns
OpPraHoB U
TKaHEH.

3amuTa
naboparop
HOI
pabots

Brimonusiercs 2 mabopatopHble paOOThl, Ha 3aIUTy KaXIOH W3
KOTOPBIX OTBOAMTCSA 2 Oasa.

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

Banner 3a 3amumTy oxmHOW J1aboOpaTOpHOW pPabOTBl CyMMHUPYIOTCS
CIIEAYIOIIUM 00pa3oM:

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

1 6am — 32 OTBET HA KOHTPOJIBHBIA BOMPOC K J1a0OpaTOpHOH paboTe
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpEeuHs
BONPOCOB K JabopaTopHOil paloTe; eciu CTYOEHT JaeT Ha Hero
MIOJHBIM BEpHBIN OTBET, HauuciseTca | 0ajia; eciiu OTBET HEBEPHBIH,
HETIOJIHBIN, THOO0 OTBET OTCYTCTBYET — () 6asioB).

Konnoxsu
yM
(TTuceMeH
1303179

3a KOJUTOKBUYM HadmciseTcs 4 6aa.

KommokBrym nipoBoauTCS B BUE KPaTKOTO MUCEMEHHOTO OTBETa Ha 6
BoIpocoB 1o TeMe. Ha oTBer orBOogMTCS 20 MUHYT.

Bxarouaer:

1) 4 Bompoca, TpeOyIONMX OTHOCIOKHOTO OTBEeTa (OTBET Ha KaKIBIH
BoIpoc oreHuBaercs B 0,5 6amna;

0,5 6ayma — CTyACHT Ha BOIIPOC J1ajl IPABIIIBHBIN OTBET;

0 6ayI0B — CTYACHT JaJl HEIPaBUIbHBINA OTBET / OTKAa3 OT OTBETA);

2) 2 Bompoca, TpeOYyIONMX pa3BepHYTOro OTBeTa (OTBET HAa BOIPOC
otleHnBaeTcs B 1 6amt:

1 GaymT — CTYZIEHT Ha BOTIPOC JaJ MPaBUILHEIN OTBET;

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

0 6ayI0B — CTYICHT JaJl HEeIPaBUIbHBINA OTBET / OTKa3 OT OTBETA).

Pemenne
CUTYaLlO
HHBIX
3a1a4

Ha pemenne cutyanmoHHBIX 3a7a4 oTBoAUTCS 10 MUHYT.
CuTyallmoHHBIC 3aJ]auyl JUI PEIICHHS BBIJIAIOTCS 3apaHee Ha qoM. Ha
3aHATUU TIPENOJaBaTeNlb 3aJacT CTYJISHTY | 3amady HW3 BBIAAHHOTO
3apaHee MepeyHsl.

Pemenwne 3amaun cBOAUTCS K:

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

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesIeHHON TeMaTUKe.

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

2 Gayua — CTYOEHT pelini 3a1ady 0e3 omrOoK 1 HeJOUETOB,

1 Gaym — CTyAEHT JOMYCTWJI B PEUICHHM 3aJa4ydl HEAOYEThl WIIH
OIIIMOKHU, OTBET HEIMOIHEII;

0 G6amtoB —3a/aua pelreHa HEMPABIWIILHO WM K €€ PEIICHUIO CTYACHT
HE TIPUCTYIIUII.

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

3a TeCTUpOBaHHUE HAYHUCIISICTCS 7 OAIOB.

Tect coctout u3 14 BOmpocoB, Ha OTBETHI HAa KOTOPHIE OTBOTUTCS 15
MUHYT:

7 6ayI0B — CTYZIEHT IIPABMIIHLHO OTBeUaeT Ha 14-15 BompocoB B TecTe;
6 0ayuTOB — CTYZIEHT IIPABMIIHLHO OTBeuaeT Ha 12-13 BOIpocoB B TecTe;
5 0ayuI0B — CTYIEHT IIpaBmIbHO OTBeuaeT Ha 10-11 BompocoB B TecTe;
4 6amna — CTYACHT MPaBUILHO OTBEYAET Ha §-9 BOIIPOCOB B TECTE;

3 Oajuta - CTYIEHT MPaBUILHO OTBEYAET HA 6-7 BOIIPOCOB B TECTE;

2 6amia - CTyACHT NMPAaBHIILHO OTBEYACT HA 4-5 BOIIPOCOB B TECTE;

1 Gayut - CTYIEeHT MpaBUILHO OTBEYAET Ha 2-3 BOTIPOCA B TECTE.
[IpaBunpHEI OoTBET Ha 1 BoIpoc 0aJIOB HE JACT.

IIpemMuansHbIe OaITHI

10

JlomomHUTENbHBIE TPEeMHUATTbHBIEC OATITBl HAYMCIISIOTCS:

— 33 MOCTOSHHYIO aKTHBHOCTh BO BpeMS YCTHOTO OIpoca Ha
MPAKTHYECKHUX 3aHATHAX — 5 0auioB;

— 3a y4acTHe C JIOKJIaJIoM B MeXIyHapoaHOW Hay4YHO-IPaKTHYECKON
koHpepeHiy «JlepKaBUHCKUE 4YTEeHUsS» — 3 0ajia, eClIHM JOKJIaj
3aHST IPU30BOE MECTO — 5 0aJIIOB.
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OTBeT Ha PK3aMCHE

30

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

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

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

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

OTBeT Ha TEOPETUUYECKUI BOTIPOC:

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

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

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

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

6 0OamIoB — HEJOCTAaTOYHO MOJHBIM OTBET Ha BOIMPOC, XOpOIIee

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

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

OMOXMMHUYECKUX MEXaHU3MOB;

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

3 Oayia — OTBET HEIIOJIHEIH, YaCTh MaTepralia U3J0KeHa HEBEPHO;

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

1 Gay — mOTBITKA OTBETA Ha BOTIPOC;

0 GayToB — OTKa3 OT OTBETA.

Pemenue cutyaunonHoi 3agaqu:

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

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

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

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

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

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

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

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

HET 00BACHEHUS X0Ja pCUICHUA,
7 AaAaTTa - OTRATLET WA ROTNOCLT 29790 TAWULT HermhaRUTLRITO®




7. |aauBHIyanbHBIE 3aJaHMS, 30 Habop mononHuTensHBIX 0aIOB pa3pelieH CTyACHTY,

C IMOMOIIIBIO KOTOPBIX PACKPLIBIICMY Ha 3K3aMCHE OCHOBHBIC BOIIPOCHI U 3a/IaHUA Oouera Ha
MOXXHO Ha6paTI> OLICHKY HC HUKC «YAOBJICTBOPUTCIIBHO)».
JOIIOJTHHUTCIILHBIC OasIel HA HCO6XO):[I/IMO OTBCTUTH Ha YCTHBIC BOIIPOCHI II0 OCHOBHBLIM pa3acjiaM
JK3aMCHEC KypCa IO HNpONyHICHHBIM HJIW HCE CAAHHBIM B TCYCHUC CCMCECTpa
TEMaM.

CryneHT moiydaeT He Ooiee 3 BONPOCOB, OTBET HA KaKIbIN
oreHuBaeTcs B 10 0amioB (CM. BBIIIE).

[Ipu moBTOpHOU caade Tembl OaUIbI, MOJYUYCHHBIE paHeEe,
OOHYJISIFOTCSL.

8. HWroro 3a cemectp 100

HtoroBas omeHka 1O »dKk3aMmeHy BeicTaBisiercss B 100-0ayibHON 1mikame W B TPaTUIMOHHOMN
yeTpIpexOaipHoi mKane. [TepeBon 100-0annpHON peHTHHIOBOM OLIEHKH O AUCHUIUIMHE B TPATUILIMOHHYIO
YeThIpeX0aIbHYIO OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 6anyoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3amura JabopaTopHoi padoThI

Tema 2. buoxumusi OMOTOTHYECKUX aKTUBHBIX BEIIECTB: BATAMUHOB, TOPMOHOB. bronorndeckue
MeMOpaHbl. MeXaHU3MBbI Miepejaud TOPMOHAJIBHOTO CUTHAJIA.

JlaGopaTtopHoe 3ansiTHE.
Jlabopatopnas pabora «KadecTBeHHOE ONpeIeIICHHEe BUTAMUHOBY.

Peaxmuswt u obopyoosanue: 5% pacmeop muamuna; 5% pacmeop K3[Fe(CN)6]; 30% pacmesop
2uOpoKcuda Hampus, uzooymunoguiil cnupm, 5% pacmeop eumamuna B6, 1, 5 u 10%-nvle pacmeopul
xnopuda sncenesa (I11); 0,02% pacmeop ackopbunosou kucromol, 10% pacmeop K3[Fe(CN)6]; 10%
pacmeop conanou kuciomsl, 5% pacmeop eudpoxcuda kanus, 0,01% pacmeopmemunieHo60u cuHu,
10%-nvuii pacmeop cuopoxkapbonama Hampus, HUKOMUHOBAs Kucioma 8 nopouike, 10% pacmeop ykcycHou
Kuciomel, 5% pacmeop ayemama meou, pviouil dxcup, 0,2%-nwviti pacmeop 8uKaconla 6 IMaHoe, AHUIUH,
CRUpMOBKU, Oepocament, npooupku, nunemku YP-kabunem.

Conepxanue 1a60paTopHOil paboThI

OmpiT 1. Peakmus okuciaeHust ButramuHa Bl (TmamuHa) B THOXpOM.

K 0,5 min pacTtBOopa THaMuHa npuiauBaroT 5-6 kanenb 5%-noro pacteopa K3[Fe(CN)6], u

1 M 30%-Horo pacTBOpa rHAPOKCHAA HATPH, IEPEMEIIUBAIOT. 3aTeM NMpUOaBIAOT 1 M U300yTHUIOBOTO
CIHPTA U CHIBHO B30ANTHIBaIOT B TeueHue 1-2 munyT. [Ipobupky momemniaror B

VYD-kaOUHET.
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OmpiT 2. Peaknus ButamuHa B6 (mupugokcuna) ¢ xinopuaom xemnesa (I11).

Peaxius ¢ xsopuiom xemne3a o0yclioBlIeHa HATMYHEM B MOJIEKyJle BUTaMuHa B6 ¢eHonbHOTO rHIpoKcHia B
3-M MOJIOKEHUH TUPUMHIMHOBOTO KoJblia. OOpa3yeTcs KOMIUIEKCHOE COSIMHEHUE TUMa (PeHosATa Kele3a.

B npobupky BHOcaT 0,5 mun 5% BoaHoro pactBopa BuramuHa B6 m nmobamsror 1-2 kammm 5%-HOro

pacTBopa xjopuaa xkene3a. CMech BCTPAXUBAIOT.
Omnpit 3. KauectBennas peakius Ha BUTaMuH C (aCKOPOMHOBYIO KHUCIIOTY).
3.1. Bzaumoneticteue Butamuna C ¢ K3[Fe(CN)6].

5 ma 0,02%-Hor0 pacTBopa BuTamuHa C mpubaBIsitoT 5 Kanenb 5%-HOro pacTBOpa THAPOKCHAA Kaus U 3
karu 10%-noro pactBopa K3[Fe(CN)6], nepememnuBatot, 3areM nobapmstor 3 karwmu 10%-Horo pactBopa

COJISTHOM KHCTOTHI (11 moakucieHus) u 2 karu 10%-soro pactBopa xmopuaa xenesa (I11).
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3.2. Peaknus ¢ METUJIIEHOBOU CUHBIO.

B mnpobupky namuBator 2 kammm 10% pactBopa MerwieHoBoil cuHuM, 2 kamm 10% pacTBOpa
ruapokapOonara Harpus, 1 mi pactBopa BuTamumHa C M HarpeBaloT. 3aTeM COIACPKHMOE IMPOOHPKU

BCTPAXUBAIOT. OTtmeyaroT MPOUCXOAAINEC USMCHCHUA.
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OmnpiT 4. KauecTBeHHast peakiyst Ha BUTaMUH PP (HUKOTHHaMu, HUIKOTUHOBAs KUCJIOTA) C alleTaTOM MEJIu.
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- MI° HHKOTHHOBOﬁ KUCJIOTBI paCTBOPAIOT IIPU HArp€BaHUU B MJI o paCTBOpa YKC CHOI>'I KHUCJIOTHI.
5-10 1 Mt 10% yKCY K

HArpeToMy JI0 KMIIEHHUs pacTBOpPY J00aBIISIOT paBHBIA 00beM 5% pacTBopa anerara Meu.
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OmeiT 5. KauecTBeHnHas peakmus Ha BUTaMuH K (BUKacolr) ¢ aHUJIHHOM.

K 0,5 M 0,2%-H0T0 pacTBOpa BUKAcoja B 3TaHOJE JOOABIISIOT 5 Karelb aHUIINHA, [IEPEMEIINBAIOT.
KoHTponbHbIE BOTPOCHI

1. Kakue BemiectBa oTHOCSTCS K BUTaMuHam? KakoBa ux o0miast (hyHKIUS B Opranuzme?

2. JlaliTe onpeneneHne aBUTaMUHO3aM, THIIOBUTAMUHO3aM U THIIEPBUTAMUHO3aM.

3. Oxapaxtepusyiite OnOXMMHUYECKHE (YHKIUU BUTAMHHOB, OIPECIIEHHE KOTOPHIX IMPOBOJMIOCH
naboparopHoii padore.

JlaGopaTtopHoe 3ansiTHE.
JlaGoparopHas pabora «KadecTBeHHOE onpeieIeHue TOPMOHOBY.

Peaxmuswt u obopyoosanue: 0,5%-novlii pacmeop adpenanuna, 3%-nviti pacmeop xaopuoa diceneza (111),
10%-nvui pacmeop eudpokcuda ammonus; 0,05%-uwiti pacmeop nupoxamexuna, 10%-nvlii pacmeop
2uopokcuda Hampus, 1%-uviti pacmeop CyIbAHUNIOBOU KUCAIOMbL, KOHYEHMPUPOBAHHBIN PACMEO
euopoxcuoa nampus, peakmus Munnona, 10%-nvii pacmeop ayemama ceunya, 1%-nwviti pacmeop uHcyaur

1%-nwiti pacmeop cynvpama meodu, npoouUpKuU, 800AHASL OAHS, CRUPIOBKU,
Conepxanue 1a00paTopHOi paboThI

OmnepiT 1. KauecTBeHHBIE peakIMy HA aIpEHAJIMH.

1.1. KauecTBeHHas peakuus Ha apeHalIuH ¢ xjaopuaoM xenesa (I1I).

B ocHoBe XuMHuUecKOll CTPYKTyphbl aJpeHajuHa JEeXKUT SApO MUpoKaTexuHa. buocuHTe3 ajpeHaanHa
MIPOMCXOTUT M3 AMUHOKHCIOTHI THPO3UHA. AJIPpEHAMH OBICTPO pPa3pylIaeTcs B KEIyJOYHO-KUIIEYHOM
TpakTe W MOATOMY BBOAMTCS OOBIYHO TMOAKOXKHO WJIM BHYTPUBEHHO. BBeneHue ajpeHanvHa B OpraHU3M

BBI3BIBACT THIICPITIMKEMUIO, ITIFOKO3YPUIO, YBECIUMYCHHUEC KOHIICHTPAIuN CBO6OI[HI)IX KHUPHBIX KUCJIOT.

B nepsyto npoOupky BHOCAT 0,5 M1 pacTBopa ajapeHaiuHa, Bo Bropyio — 0, 5 mia 0,05% pactBopom
nupokarexuHa. [lobGasmstor 2 kammu 1% pactBopa xmopuna xenesa (III). O6pasyercst coenuHenue Tuma

dbeHomsITA.

OH
OH 0 O
2 + FaCly —» J,FB\\ )
CoH-HC 0 O CH—CH,
CH—CH, NH OH OH NH
OH NH-CHy o CH,

K pactBopy no6asuts no 1-2 karum 10%-Horo pactBopa ruipoKcua aMMOHHUSI.
OTMETUTH TPOUCXOAALINE N3MEHEHHUS.
1.2. Inazopeaxuus. KauecTBeHHas peakliys Ha aipeHaINH

B mpobupky BHocat 0,5 min 1%-Horo pactBopa cynbgaHmioBoil kuciaotel, 0,5 mMa 5%-Horo pactBopa

HUTpUTA HaTpusd, | M pacTBopa aapeHanuna u 0,5 ma 10%-Horo pacTBopa kapOoHaTa HaTPHSL.
OmnpiT 2. KauecTBEeHHBIE peaKI[y Ha UHCYJIHH.
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WucynuH BblpabaTbiBaeTcs [-KIeTKaMHd OCTpOBKOB JlaHrepraHca NOMKeNyIouHOW skene3bl. WHCymuH
YBEJIMYMBAET TPOHUIIAEMOCTh MEMOpaH KJIETOK [0 OTHOIICHHIO K IVIIOKO3€, AaKTUBHUPYET CHHTE3
TeKCOKHMHA3bl (IVIIOKOKMHA3bl) MEYEHHW, YCUIMBACT CUHTE3 M3 IIIOKO3bl INIMKOT€HA WU JKMPOB, 3aMEIUISET
OKHCJIEHUE >KMPHBIX KHUCJIOT, TOPMO3UT IJIIOKOHEOT€HE3. JTO BbI3bIBA€T THnornkemuto. Hemocrarox
MHCYIMHA Tpu 3a00JIEBaHUM CaXxapHbIM JHa0ETOM MPUBOIUT K THIEPIIUKeMHH. MHCYIHMH Jierko
pa3pymaeTcss B KUIICYHUKE MPOTCOIUTUUCCKUMH (PEpMEHTaMHU, IOATOMY OOJBHBIM CaxapHBIM JHuabeTomM
npernapaThl HHCYJMHA BBOAAT MapeHTepatbHO. VHCYIMH MOXHO OOHApPYXHUTh PEaKIUsAMH, XapaKTepHBIMU
JUTSL OEJIKOB.

2.1. buypetoBas peakuusi.

K 1 min pactBopa nncynuna no0asisttot 2 mi 10%-Horo pacTBopa ruJjpoKCUAa HaTpUs U

2 xarmu 1%-Horo pactBopa cynbhara Meau, MepeMeIInBaoT.
2.2. Peaknust MuioHa.

B npobupky nHanusaror 0,5 M1 pacTBopa MHCYIMHA U 3 Karui peaktuBa MusuioHa. [IpoGupKy ocTOpokHO
HarpeBaloT.

2.3. Peakmus dous.

K 1 mn pactBopa MHCynMHaA 100aBISIOT 2 MJI KOHIEHTPUPOBAHHOTO PACTBOpA THAPOKCUAA HATPHUS U
KurATAT 1-2 munyThl. Jlo6asmstor 1 ma 10%-Horo pacTBopa arerara CBHHIIA.

KoHTposnpHBIE BONIPOCHI

1. JlaiiTe onpeneneHre ropMoHaMm.

2. Kaxk knaccuguimpyrot ropmonst? [IpuBeanre mpumepsl TOPMOHOB KaKJI0TO Kilacca.

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

4. Kparko oxapakTepu3yiTe MOJEKYIIpHbIE MEXaHU3MBI MIEPEAaY TOPMOHAIBHOTO CUTHAIA.

Tema 3. Beenenue B metabonu3m. [lonstue o karabonusme u anabonuzme. O0muiil myTh katabonusma.
buosneprerrka. MUTOXOHApPHAIbHAS LIETIb IEPEHOCA JIIEKTPOHOB.

JlaGopaTopHoe 3aHsiTHE.
JlaGoparopHas pabora «MuHEpaIbHbII U BOAHO-COJIEBOI OOMEH».

Obopyoosanue, peaxmusbol: cvigopomka kposu; 10 % pacmeop mpuxiopykcychou xkuciomsl;, 5 % pacme
monuboama ammonus 8 5 v H2SO4 ¢ oobasnenuem 0,5 % pacmeopa ackopbuHo8oll KUCI0Mbl, pacmeop
JUKOHO2EeHA; CMAHOAPMHbLIL pacmeop oucuopogochama xanus, npueomoeieHHvlll U3 OCHOBHO20 PACMEO
oueuopoocgpama ranus u cooepocawuii 0,02 me ¢ocopa 6 1 mn;, HacviueHHbIl pacmeop OKcaian
ammonus, 2% pacmeop 2uopoxcuoa ammonus, 1 u cepnasa kucnoma, 0,01 H pacmeop nepmaneanama Kauus,
npooOUPKY, CMeEKIAHHble NALOYKU, NUNemKU, OrpemKa, KOHudeckKue Koliovl, yeHmpugyea, 600aHas 0Oaws,
Gdunemposanvras bymaea, homosnexmpoxoropumemp.

Coneprxanue 1ab0paTopHOM pabOTHI

OmbiTr 1. Omnpenenenue Heopranuueckoro ¢ocdopa B CHBOPOTKE KPOBH 110 BOCCTAaHOBJICHHUIO
bhochopHO-MONMHOTEHOBOM KHCIIOTHI.

JlJiss IpUTOTOBIICHUSI OMBITHOM MPOOBI K | MJI CHIBOPOTKH KPOBH MPHUOABISAIOT 4 MJI AUCTUIUTMPOBAHHON
Boabl, 5 M 10 % pacTtBopa TpUXJIOPYKCYCHOW KHCHOTHL. Bpimamaer ocamok OenkoB. Yepe3 10 muHyT
ueHtpudyrupytor npu 3000 o6/mun. B Teuenue 10 munyt. K 5 mn nentpudyrara nobasmsor 1 ma 5 %
pacTBopa Monubnara ammonus, 0,2 M1 pacTBOpa iKoHOreHa U 1,8 MII AUCTHIITMPOBAHHON BOIBI.

Konmpons comossim oonospemento ¢ onvimuot npooou. K 2,5 mn mpuxiopyKcyCcHotl KUciomol NPUIUEAm
2,5 mn 600v1, 1 mn pacmeopa monuboama ammonus, 0,2 ma pacmeopa stikonoeena, 1,8 min 600bi.

[Tpobupku ocraBisiior Ha 20 MUHYT NPH KOMHATHOHM Temmepatype. Kamubpyror (orosnexTpokonopumerp
0 KOHTPOJIbHOW mpoOe mpu anuHe BoiHBI 630-690 HM (kpacHbIl cBEeTOMWIBTP). 3aTeM H3MEpPSIOT
OITUYECKYIO TNIOTHOCTD OIBITHOM MPOOBHI.

KonnenTparuto Heoprannueckoro dochopa B KpOBU OMPEILIISIOT IO KATHOPOBOUHOMY T'paduKy.
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Ilocmpoenue kanubpoeouno2o epaghuxa: u3 CMmaHoapmHo20 pacmeopa 20moeam pazeedeHus, KaxK yKasaHo 8
mabnuye, ocmasasiom na 20 munym. 3amem uszmepsiom OnmMuueckyro nIoOmHocme 6cex npob. Ha ocnosa
NONYYEHHbIX OGHHBIX CIMPOAM KAAUOPOBOYHBLI 2padUK, OMKIAOLIEASl HA OCU OPOUHAM HAUOEHHbLE 8ETUYUHB]
NIOMHOCMU, A HA OCU aDCYUCC - COOMBemMCcmayrowue UM Korudecmaa gocgopa.

Tabmuana. Coctae cMecefl s KanHOpoEoIHOro rpadHia.

Ne Cran- Pacteop 1pH- | PacteOp Pactrop Huctun- | Cogepogaume

npo- | JapTHEIH | XI0pPVECVCHOH | MomHDZaTa | sfikoHore- | IupoeaH- | docdopa B
OHpEH | pacTEOp, KHCIOTEL, MII AMMOHHA, | Ha, M1 HagEOHa, | Ipobe

MII M MII MT Mro

1 0.3 25 1.0 0.2 38 0.01 2

2 1.0 2.5 1.0 0.2 33 0,02 4

3 2.0 25 1.0 0.2 23 0.04 8

4 3.0 25 1.0 02 13 0,06 12

5 4.0 25 1.0 02 03 0,08 16

OmnpiT 2. Onpenenenre Kajablius B CBIBOPOTKE KPOBH 10 MeTony e Baapna.

[TpuHIMn MeToma: KaibLMH OCAXKAAIOT U3 CHIBOPOTKM OKCaJaToM aMMOHHs (0e3 mpenBapUTEeNbHOIO
ocakaeHus Oesika) B BUJE OKcajara KajablHs. JTO COEAUHEHHE PACTBOPSIOT B CEPHON KHUCIOTE, IPU 3TOM
OCBOOOXKJAaeTCs 1aBesieBasi KUCIOTa B KOJMUYECTBE, SKBUBAJICHTHOM COJEP’KAHHIO KaJbLUs B CHIBOPOTKE.
KonnuecTBO 0CBOOOAMBIIMXCSI OKCAJIAaTOB ONpEAEsseTcs MyTeM TUTPOBAaHUs NepMaHraHaroM kamus. Ilo
KOJIMYECTBY IOILIEAIIET0 Ha TUTPOBAHKE MEPMAHIaHaTa KajKsl PaCCUUTBIBAIOT, KAKOE KOJIMUYECTBO KaJbLUs
OBLIO CBS3aHO I[aBEJIEBOM KUCIJIOTOM.

Xon paboThl: B IEHTPUPYKHYIO TPOOUPKY OTMEPHUBAIOT 2 MJI AUCTHIIMPOBAHHOM Boabl. [TpunuBaror 1 M
CBIBOPOTKHU KPOBH. 3aTeM JA00aBISIFOT TOYHO | MIT OKcaslaTa aMMOHUS (HACHIIIIEHHOTO PacTBOpa) U
OCTaBJISIOT CTOATH HA 10 MuH, noce yero neHTpudyrupyror 5 MunyT. Okcanar Kajablius o0Opasyer
TUTOTHBIN Oemblif 0caqoK Ha JHEe MpoOUpKH. JKHIKOCTh HaJl 0CaKOM CIMBAIOT, ONPOKUIBIBAS IIPOOUPKY,
Kpast 00TuparoT GuIbTpoBaibHON OymMaroif. Ocaok MpoMBIBaIOT, 100aBIsIst B pooupky 4 mi 2 % pactBopa
THIPOKCHIa aMMOHHMSL. J[J1s1 Ty4IIero OTMBIBaHHUS 0CaI0K BHOBb HEHTPUPYTUPYIOT 5 MUHYT. CIUBAIOT
aMMMaK C 0CaJKa M HAJIMUBAIOT B MPOOHPKY 2 M 1 H. cepHO kucaoTsl. OcaZoK pa3MENINBalOT CTEKISTHHON
nanoukoil. bepyT eme onHy npoOupKy u HanuBaroT 2 M 1 H. CepHOM KUCIOTHI (KOHTPOIb). [IpoGupku
MOTPY>KAIOT Ha 2 MUHYTHI B KUIISIYIO BOIsIHYIO OaHro. [opstumii pactBop THUTpyIoT 13 MukpoOiopetku 0,01
H pacTBOPOM I€pMaHTaHaTa Kajus 70 MOSBICHUS OJeIHO-pPO30BOTO OKPAIIMBAHUS, HCUE3AOIIETO B
TEYEHUE MUHYTBHI.

PacueT xoHIIEeHTpanuu KaybIus (MOJIB/T) MPOBOIUTCS 1O HOpMYyIIe:
C=(Wr— %) - 0,005 13e

Vom — 06beM pacTBOpa MepMaHraHaTa Kajius, MOEANINA Ha TUTPOBAHHUE OIIBITHOM MPOOHI;
VK — 00beM pacTBOpa NepMaHTaHaTa Kajwus, MOMIEANNNA Ha TATPOBAHUE KOHTPOJILHON TTPOOHI;
0,005 — ko3 punment nepecuera.

KoHTponbHbIE BOTPOCHI

1. KakoB MHHEpaIbHBIN COCTaB KPOBU?

2. Kakue ropMOHBI peryIupyOT BOJHO-COJIEBOM 0OMEH B OpraHu3Me?

3. Kakue ropMOHBI y4acTBYIOT B peryasiiun (ochopHO-KanbLueBOro ooMena?

4. B KakuX ciyqasix pa3BUBAIOTCS TUIIOKAIBIIUEMHS U TUTIEPKAJIBIIUEMHUS?

5. B kakux ciayyasix pa3BUBAIOTCS TUIOKAIHEMUS U TUIIEPKAITUEMHUS?

6. [lepeuncnure mpuunHbl runepdocdaremun u runodocharemMun.

JlaGopaTtopHoe 3ansiTHE.

JlabopatopHas pabora «bHOXUMHST MOYN.



Obopydosanue, peakmugvl: Moua, KOHY. asomuasn kucioma, peaxmus Cerusanosa (pacmeop pe3opyuna 6
14% conanou kucnome); 0,2 % pacmeop Huneuopurna 8 cnupme, nacviujennom 3/[TA; mecm-nonocku «DIA
PHAN»; npobupxu, nunemxu, 600aHas 6aus, cmaxkausvl xumudeckue Ha 50 mi.

Coneprxanue 1abopaTropHOi padOThI

OmnepiT 1. BeisiBnenue gppyxro3ypun npodoit CenuBaHosa.

MeTon OocHOBaH Ha MpeBpalleHUH (PPYKTO3bI MPU HAarpeBaHWUW M B MPHUCYTCTBUHU COJITHOM KHCIIOTHI B
ruIpokcuMeTuIhypdypos, KoTopblii koHaeHcupyetcs ¢ pezopunHoM (0,05 % pactop B 14 % constHOM
KHCJIOTE), 00pa3ysl COeIMHEHNE KPAaCHOTO IIBETA.

B mpo6upky HanuBatot 1 mi peaktuBa CennBaHoBa (pacTBOP pe30pLUHA B CONSTHON KUCIIOTE) M JOOABIISIOT
2 mn moun. IlpoOupky HarpeBaroT B BOIsSHON OaHe m0 3akumnaHus. OIEHKY TPOU3BOAST B MOMEHT
3aKUMaHwusl; Mpu OoJiee JTUTEITHPHOM HarPeBAHUH MOJIOKUTEIBHYIO PEAKIIUI0 MOXKET JaTh U TITFOKO3a.

OnpiT 2. IIoayKONMYECTBEHHBIM METOJA ONPEIEICHUS INIOKO3bl U KETOHOBBIX TEJI B MOUY€ C MOMOIIbIO
TECT-TI0JIOCOK.

Tect-nmonocku « DIAPHANY» nmpuMeHsItoTCs 1)1 SKCIIPECCHOTO aHaIu3a COAEPKAHUSI TIIFOKO3bl U KETOHOBBIX
Ten B mode. OrmnpeznesieHHe TJIIOKO3bI OCHOBAaHO Ha (PepMEHTAaTHBHOW (TIIFOKO3a0KCHAa3a/TIepOKCHIa3a)
peakuuu, TecT crneuu@uueH Uid MIOKO3bl. MUHUMANIbHOE KOJUYECTBO IVIIOKO3bI, KOTOPOE MOXET OBITh
HOpPMAaJIbHO BBIJENIEHO MOYKaMH, OKPAlINBAeT JAUAarHOCTUYECKYIO 30HY B 3€JICHOBATHIIl OTTEHOK, KOTOPHBIH
Ha 3TUKETKe 0003Ha4YeH «normal». B 0CHOBe omnpeneneHnst KETOHOBBIX Tell JISKUT peakuus Jlerans (cocod
oOHapy)KeHHsI KETOHOBBIX T€JI B MOYE€ WJIU JIPYroi >KUIKOCTU MO MOSBICHHIO KPACHOTO OKpAIlllMBaHUS B
MPUCYTCTBUU HUTpoIpyccuaa HaTpus). [IpoOa 3HAUMTENHHO UyBCTBUTENIbHEE K alleTOYKCYCHOM KHCIIOTE,
yeMm K anetoHy. C b-ruapokcuMacissHOM KHUCIOTON TECT peakiuy He faeT. [[BeTHas mikana cpaBHEHUs Ha
ATUKETKE OTPa)KaeT KOHIIEHTPALIMIO alleTOYKCYCHOW KUCIIOThI B MOYE.

Hanugator He60Ib1110€ KOTHMYECTBO UCCIETYEMOM MOUYH B CTaKaHUMK. [IorpyxaroT TeCT-1ojJocKy B
HCCIIEyeMYI0 MOYY TaK, YTOOBI MOJTHOCTHIO CMOYUTH U HIXKHUHM M BEpXHUM MHAUKATOpbl. Hemennenno
M3BJICKAIOT MOJOCKY U3 MOYH, KJIaJyT FOpU30HTaIbHO. Yepes | MUHYTY 10 HauOOJbIIEMY COBIAICHHIO
LBETa MHJUKATOPOB C LIBETHOU LIKAJIOW OPUEHTUPOBOYHO ONPEAEIAIOT KOHLICHTPALUIO ITIIOKO3bI U
KETOHOBBIX TEJI B MOYE.

Omnpit 3. Onpenenenue 6enka B Moue mpoboit ['emnepa.

B npobupky momemaroT 1 M1 KOHIIEHTPUPOBAHHONW a30THOM KUCJIOTHI M OCTOPOXKHO W3 MHUIIETKH, CITyCKast
10 CTEHKE MPOOMPKH, HacHanBaroT Mody. [Ipoba ¢ KOHIIEHTPUPOBAHHOMW a30THOM KHUCIOTON YyBCTBUTEIbHA
- oHa otkpsiBaet 110 0,033 1/i1 Genka.

OmnpiT 4. KauecTBeHHOE OOHAPYKEHNUE AMUHOKHCIIOT B MOYE.

Jlnsa ompeneneHus B MoOYe aMHHOKHMCIOT WX CJEQYeT BBITECHUTb M3 XENaTHBIX KOMIUIEKCOB IyTEM
no0aBIICHUST KOMIUICKCOHA - JWUHATPUEBOM CONMHM OSTUJIEHAWAMUHTETpaykcycHor kuciotel (DITA).
OcBoOonuBILINECS aMUHOKHUCIOTHI pEarupyoT ¢ HUHTHIPHUHOM.

K 0,5 mn moun nobasmsror 0,5 mi 0,2 % pacTBopa HUHTHAPUHA B CIIUPTE, HACHIIIIEHHOM

STA. Conepxxumoe nNpoOUpPKH HarpeBaroT.

KoHTponbHbIE BOTTPOCHI

1. Kakue ropMOHBI Y4acTBYIOT B perysiiuu oOMeHa yIieBO0B, JKUPOB U OeNTKOB?

2. YUto sBRIseTCS MpUUYMHOM caxapHoro nuabera 1 u 2 tumna?

3. Kakuie n3MeHeHrs OMOXMMHYECKOTO COCTaBa MOYH HAOIIOMAIOTCS IIPU caxapHOM auadere?
4. Tlpu kakux 3a00JI€BaHUSIX HAOIIOMAETCS TIIIOKO3YpHsI?

5. Ilpu xakux (U3NOIOTHUECKUX COCTOSTHUAX HAOIIONACTCS IITFOKO3YpHs?

6. YKaXuTe MPUIUHBI Pa3BUTHS (HPYKTO3YPHH.

7. Ilpu xakux 3a00J1€BaHUSAX B MOYE IPUCYTCTBYET OENOK?

Tema 4. O6MeH U QyHKIIMH YTIICBOAOB.
JlabGopaTopHoe 3aHsiTHE.
JlaGoparophas pabota «OmnpeneneHne akTUBHOCTH aMHJIa3bl B CBIBOPOTKE KPOBM.
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Obopyoosanue u peakmusvl: 1% pacmeop Kpaxmaid, cbleOpOmMKa Kposu, OUCULIUPOBAHHAS 800d, PEaKmi
Jozona, ananumuueckue nunemxu, homodieKmpoKoIopumemp.

Conepxanue 1a00paTopHOil paboThI
KonnuecTBeHHOE orpeaeseHne akTHBHOCTH aMUIIa3bl B CHIBOPOTKE KPOBH.

Moua 1 ChIBOPOTKa KPOBHU 3/I0OPOBBIX JIFO/IeH 001aat0T HU3KOM aMHUIa3HOW aKTUBHOCTBIO TI0 CPABHEHUIO C
aMuUJIa30M CIIOHBL. B HOpME B KpOBU aKTUBHOCTH (-AMHWJIA3bl COCTABIIACT

15-30 r/(uaxm), B Mmode — 20-160 r/(ux;). OnpeneneHne akTUBHOCTH aMHUJIa3bl B MOUYE€ M CHIBOPOTKE KPOBHU
HCIIONIB3YeTCsl B KIMHUYECKON TMPAaKTUKE MPHU JUATHOCTHKE 3a00JIEBaHMM MOKETyI0YHOM sxenesbl. [Ipu
OCTpPOM IMMaHKpPEaTUTE aKTUBHOCTh ()ePMEHTA B KPOBHU U B MOUE YBEJINYMBAETCS B

10-30 pa3, npu XpOHUYECKOM IMAHKPEATUTE, Pake MOJKETYIOYHOM >KEJIe3bl, MPUCTYIE KETYHOKAMEHHOMN
6one3nu — B 3-5 pa3. [lpu HapymeHun ¢GyHKIMHM MOYEK, a TaKXKe MPH HEKOTOPHIX 3a00JeBaHUSIX KPOBH
MOBBILIECHHAS! AKTUBHOCTDH (DEPMEHTA B KPOBU HE CONPSIKEHA C YBEIMUEHUEM €r0 aKTUBHOCTHU B MOYE.

Meron OCHOBaH Ha KOJIOPDUMETPUYECKOM OINPEACIICHUM KOHLCHTPALMM KpaxMajga 0 U II0CIe
(bepMEeHTaTUBHOTO THAPOIH3A 10 OKPALIMBAHUIO B PEAKIIUU C peakTHuBoM JIroros.

B 2 npobupku HanuBarot 1o 1 mMi pactBopa Kpaxmaina. B onsITHYI0 po0y 100aBisoT

0,02 M7 ceiBopoTKH KpoBu. [lomertaroT B BoasiHyto 6anto (37 °C) Ha 5 MUHYT.

B kaxnmyro mpoOupky mobammstor mo 1 mur pactBopa Jlroromst m 8§ MiI AUCTHILTMPOBAHHOW BOJBI, a B
KOHTPOJIBHYIO TIPo0y — emie 1 0,02 M1 CBIBOPOTKH KPOBH, ITEPEMEITUBAIOT.

N3mepsitoT onTHYECKy 0 TUIOTHOCTh 000OMX pacTBOPOB Ha (poTodnekTpokosopumMerpe npu 630 HM B KIOBETE
¢ TOMIIMHOM ci10g 10 MM OTHOCUTEILHO BOJIEIL.

Pacuer akTHBHOCTH amMHJIa3bl MPOBOIAT 1O popMyIie:
((Dx — Dom)/Dxk)*200,
riae Dk — ontrdeckast iI0THOCTh KOHTPOIBHOUM MpoOsl, Do — onbITHON TTPOOHI.
KoHTposnpHBIE BONIPOCHI
1. KakoBbl onTUMaIbHbIC YCIOBHUS (YHKIIMOHUPOBAHMS TAaHKPEATHIECCKON aMHIIa3hbl?
2. Kakue npoayKkTel OyayT 00pa3oBaThCs U3 KpaxMaia B IPUCYTCTBUH MOPKEITYJOYHOTO coka (in vitro)?
Hanuimure ypaBHeHHE peakiuy THAPOIIA3a Kpaxmaia.
3. Kak MO)XHO onpeieINTh HAJIMYKMe MPOIYKTOB THAPOIN3a KpaxMaia B pode?
4. K xakum KjaccaM OTHOCSTCS (DepMEHTBHI, PACHICTUISIIONTNE TIIMKOTEH JI0 TITFOKO3bI?
5. B gem nenecoo06pa3HOCTh MHOTOYMCIICHHBIX OTBETBJIICHHH B ITTUKOTCHE?
6. OxapakTepusyiTe npoliecc nepeBapuBaHus U BCAChIBAHUS YIJIEBOIOB B MUILIEBAPUTEILHOM TPAKTE.
7. KakoBBI onITUMabHBIC YCIOBUS (YHKIIMOHUPOBAHUS TAHKPEATUIESCKON aMIUIIa3hl?
8. Kakue mpoaykTsl OyayT 00pa3oBaThCs U3 KpaxMaja B IPUCYTCTBHH MOIKETYI0IHOTO coKa (invitro)?
9. Kak MOXHO ompeieINTh HAJIMYKME MPOAYKTOB THAPOIM3a KpaxMaia B mpode?
10. Kaxkoii hepmeHT ydacTByeT B (pochopomMTHIeCKOM paciieruieHus rimkorena? KakoBa posb rIMKoreHa B
MOJAEepKAHUHU TOMEOCTa3a IIIIOKO3bI?
11. Kakue coequHeHus SABISIOTCS TPOAYKTaMHU adpOOHOTO U aHadPOOHOTO TITHKOIN3a?
12. ITouemy B OpraHu3Me
13. KakoB 3HEpreTHYeCKUA BHIXO aHAYPOOHOTO OKHCIICHHSI TIIIOKO3bI? YKaKUTE PEaKIIMUd CyOCTpPaTHOTO U
OKHCTUTENBHOTO (pochopuimpoBaHus B 3TOM IpoIIecce.
14. KakoB sHEpreTHYeCKuil BBIXOI TTOJIHOTO a3pOOHOTO OKUCIICHUS TITFOKO3bI?
15. BeesimHoe ®HBOTHOE COAEPIKUTCS HA JHMETE, JTUIIEHHON yrieBonoB. KomuuecTBo GENKOB M JIMIUIOB B
panuoHe JocTtarouyHo. KOHIEHTpauus DIIOKO3bI B KPOBM HOpMallbHas. 3a CYET Kakoro Ipolecca
MOJAECPKUBAETCS] YPOBEHD caxapa B KpOBU?
JlaGopaTopHoe 3aHsiTHE.
JlaGoparopHas paboTa «DKCpecc-TuarHoCTUKa NaToJI0rHid yIIIEBOAHOTO OOMEHay.



Obopyoosanue u peakmusvl: 1% pacmeop Kpaxmaid, cbleOpOmMKa Kposu, OUCULIUPOBAHHAS 800d, PEaKmi
Jozona, ananumuueckue nunemku, ghomoanekmpoxonopumemp, npoowi mouu, 10% pacmeop eudpokcuoa Hai
1% pacmeop cynvgpama medu, peakmug Cenusanosa (pacmeop pezopyuna 6 14% conauoi
kucnome), mecm-nonocku "GLUCOPHAN", npobupxu, cnupmogxu, depaicamen, 800aHdas OAHS, CIMAKAHYU
Ha 50 ma.

Conepxanue 1a00paTopHOil paboThI

OmnbiT 1. Peakua Tpommepa ¢ THAPOKCUAOM MEH.

K 1 M1 moun (mpo6a 1) npunuBarot paBHbIN 00beM 10%-HOTO pacTBOpa rHAPOKCHAA HATPUS U MO KAIUIIM
1% pacTtBop cynbdara Meau 10 MOSIBICHUST HEMCUE3aroIero ocaaka ruapokcuaa meau (I1).

OmnpiT 2. BeisiBnenue gppykro3ypun npodoit CenuBaHosa.

MeTon OoCHOBaH Ha MpeBpalleHUH (PPYKTO3bI MPU HAarpeBaHUW M B MPHUCYTCTBUHU COJITHOM KHCIIOTHI B
TUIPOKCUMETUIPYPPYpOs, KOTOpbIi KoHAeHcupyercs ¢ pesopuuHoMm (0,05% pactBop B 14% consaHoit
KHCJIOTE), 00pa3ysl COeNMHEHHE KpacHoro npera. B mpoOupky HamuBaroT 1 mn peaktuBa CennBaHOBa
(pacTBOp pe3opliMHA B COJITHOM KHCTOTE) M 100aBisitoT 2 Mia mouM (ripoba 2). IIpoOupky HarpeBaroT B
BOJIHON ©OaHe 10 3akunaHus. OIEHKY NPOU3BOAST B MOMEHT 3aKUMaHMs; MpuU Oojee AIUTETbHOM
HarpeBaHUU MOJIOKUTEIbHYIO PEAKIIUI0 MOJKET 1aTh U TTIOKO3a.

OmnpIT 3. DH3UMAaTHYECKUN METO/ KAYECTBEHHOTO U MOJIYKOJIMYECTBEHHOTO ONIPEAEIICHUS ITIFOKO3bI B MOYE C
nomoibto Tect-nosocku "GLUCOPHAN".

Tecr-nonocku "GLUCOPHAN" umeroT mnomepedHyr MOJNOCY CBETIO-KEITOrO LBETA, MPONUTAHHYIO
pacTBopaMu (DEpMEHTOB TIIIOKO300KCHa3bl, MEPOKCUAA3bl W KpacuTens (IMpOM3BOAHOTO OCH3UIMHA).
I'mioko300KcHa3za — (UaBONPOTEHH, MpPOCTeTHYEeCKol rpymmoi kortoporo seisercs DOAJ[. Ona
KaTaJlM3upyeT IEpPeHoC IByX AaTOMOB BOAOpPOJA C IVIIOKO3bl Ha KHCIopoa Bo3ayxa. OOpasyromuiics
MEPOKCH]T BOJOPOAA pacuIeIuisieTcs: (GEepMEHTOM IEPOKCHAA30i, 3a CUET Yero MPOMCXOJUT OKHUCICHUE
Kpacuteins. M3MeHeHne oKpacku KpacuTells IIPU €ro OKUCIEHUU CBUAETEILCTBYET O IPUCYTCTBUM B MOUE
IJTFOKO3BI.

HanuBaroT B cTakaHuYMK HEOOJIBIIIOE KOTHMUECTBO HccheayemMoi Mouu (mpoba 3). [lorpyskarTt moaocky
"GLUCOPHAN" B ucnpITyeMy10 MOYy TakK, 4TOOBI HHIUKATOP MOJHOCTHIO cMoumiics. HemennenHo
W3BJICKAIOT MOJIOCKY U BbILACPKUBAIOT 1 MUHYTy. CpaBHMBAIOT OKPACKY MOJOCHI C IBETHOM IIKAJIOM.
Haxonst maubonsiiee cosnanenne nsera mojtocku "GLUCOPHAN" ¢ niseToM Ha [IBETHOM LIKAJIE U
OPUEHTUPOBOYHO ONPEAEIAIOT KOHLIEHTPALMIO [IIFOKO3BI.

KoHTposnpHBIE BONIPOCHI

1. Uto MoxeT OBITh MPUYNHON TUTICPTITUKEMUN?

2. Kakas ¢yHKIMOHampHAs Tpynna MOJICKYJbl TJIIOKO3Bl OOYCIOBIMBACT MOJOXKHUTEIbHYIO MpoOy
Tpommepa?

3. [Ipu kakux 3a00eBaHUSX HAOMIOAACTCS TITIOKO3YPHS?

4. Tlpu kakux (PU3HOIOTHICCKUX COCTOSHHIX HAOMIONACTCS TIIFOKO3YPHS?

5. YkaxxuTe MpUYUHBI pa3BUTHUS (PPYKTO3YPHH.

6. [lepeuncnure u3BectTHbie Bam HapyiieHuss oOMeHa yIJIeBOIOB Ha CTAJUH NIepeBapUBaHUs U BCACHIBAHMUS.
MoryT 1 3TY HapylIeHUs UMETh HACJIEICTBEHHBIN XapakTep?

7. YTo siBNsIETCS MPUUMHOM rajiakTo3eMun?

8. Uro sBnsieTcst MpUYMHOM caxapHoro nuadera?

9. Kak u3MeHstoTcss OMOXUMHUUYECKUE TTapaMeTPhl YIIIEBOAHOTO 0OMEHa Y OOJIbHOTO CaXxapHbIM AruabeTom?

Tema 5. OOMeH U (PYHKITUH JIUTTHIOB
JlaGopaTtopHoe 3ansiTHE.

Jlaboparopnass pabora «llepeBapuBanue >kupoB. BnusHue JKETUHBIX KHCIOT Ha aKTUBHOCTh
MaHKPEaTUYeCKOM JTUMa3bl».

Obopyoosanue u peakmugul. dxcendsv (pazoasnennasn 1:2), monoxo, 1% cnupmoeoii pacmeop ¢ghenongpmaneun
10% pacmeop eudpokcuda nampus, 0,1 H pacmeop eudpokcuda Hampus, NAHKPeamuHt, nPOOUPKU, MepHbvle
YUTUHOPBL, KOHUYeCKUe KOLObl, O1opemKu, nunemxu, cmaxkanvl Ha 50

Conepxanue 1a00paTopHO pabOTHI:
N3ydenne BIUSHUS KETUHBIX KUCIOT Ha aKTUBHOCTh MMAHKPEATHYECKOMN JIUIA3hI.
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B crakan nHanuBaror 20 MJI MOJIOKa U HEUTPATU3YIOT, IPUJIKMBas 2 KAl pacTBopa (heHoadTanenHa u mno
karsiM 10% pacTBopa THAPOKCHIA HATPUS A0 cl1ab0-po30BOil OKpacku. 13 HEUTPaTU30BaHHOTO MOJIOKA
TOTOBSIT OIBITHBIE MPOOBI cornacHo Tabnuue 1. B kadyecTBe MCTOUHMKA JIUIMA3bl HCIIONB3YIOT IpenapaT
naHkpeaTHH. [IpoObl OCTaBISAIOT PH KOMHATHOM TeMIeparype.

Tatmuma 1

Ne npoomr V Momoka, M | m DaHKPEATHHA, MT | V eldH, MI V BoZEL, M1
1 3 100 - 1
2 5 100 1 -
3 3 - 1 -

Yepes kaxxaple 15 MUHYT OT Havaja uHKyOaruu mpoos! Tutpytot 0,1 H. pactBopom NaOH 1o
c11a00-p030BOIl OKPACKH, TIOCIIE Yer0 BHOBb OCTABIISAIOT IPH KOMHATHOM Temneparype. KomuuecTBo
M3paCcX0I0BAaHHOMN 11e704X (UKCHPYIOT B Tabnuie 2. Kaxaplil pa3 OTTUTPOBBIBAETCS TO KOJIMYECTBO
KHUPHBIX KHCJIOT, KOTOPOE OCBOOOXKIACTCSI U3 HKHPa MOJIOKA ITPH €ro THAPOIM3E JIUIa30il 3a 15 MUHYT.

Hamummure ypaBHEHHE paclleIUIeHUs] TpUAIMIIIUALEpUHa unazoi. M3o00pasute rpadguyecku AMHAMUKY
pacIIerieHHs KUpa JIUIA30# Ut KaKA0H MpoOkl, OTKIIaAbIBast HA OCH a0CIMCC BpeMs B MUHYTaX, a Ha OCH
opauHar - koaudectBo 0,1 H. pactBopa NaOH (B M), M3pacxomoBaHHOTO Ha HEUTpaIM3aLUI0 >KMPHBIX
KHCJIOT, 00pa30BaBUIMXCS 33 JAHHOE BPEMSL.

BblpazuTe axkTHBHOCTh JIMIA3bl KaK KOHIEHTPAIMIO KapOOKCHMJIBHBIX TPYII IKHUPHBIX KHUCIIOT,
obpazoBaBmuxcs B 100 M1 MoIOKa 3a Bce BpeMsl UCCIIEAO0BAaHMS, OIB3YSCH cieayomeil popmyoii:

_m (COOH)-01-1-100
5

C . IOe

C — xonnenrpanuss COOH-rpynm, o6pazyromuxcs B 100 vt monoxka (r/100 mi);
m3 — 3KBUBaJICHTHAs Macca KapOOKCHIIBHOM TPYIIIbI, I/MOJIb-3KB;

0,1 — HopmasibHOCTB pacTBopa NaOH;

V — oowem 0,1 H. pactBopa NaOH, m3pacxomoBaHHBI Ha THUTPOBAHHE S5 MII
WHKyOaIuu (CyMMa BCeX TUTPOBAHMIA ), MIT;

100 — 00OBeM MOJIOKA, MIT;

MOJIOKa 3a BCC BpEMiA

5 — 00beM MOJIOKa B TUTPYEMOI po0e, MIIL.

Ha ocHoBanum xoma KpuBBIX Ha Trpaduke M MPOBEIEHHBIX PACueTOB CIeNIaliTe BBIBOI O 3aBHUCHUMOCTH
AKTUBHOCTH JIUNIA3bl OT MPUCYTCTBUS KEITYHBIX KUCIIOT.

Tabmuna 2
Nempobsr | Pesyuerater THTpoeanns (B a) 0,1 g pacteopom NaOH =epes T, mun:

15 30 45 60

]

KoHTponbHbIE BOTPOCHI

1. B ueMm paznuuune GyHKIUH GochomunuIoB U TpUALMITIULEPUHOB?

2. K xakomy kitaccy ¢hepMEHTOB OTHOCUTCS TTAHKpeaTuyecKas Jmmas3a’?

3. Kakoil TUIl XUMUYECKOU CBA3M PACIIEIIIAETCS TAaHKPEATUIECKON JIMIa30i?

4. Crearopes — COCTOSIHME, XapaKTEpHU3YyIOIleecs MPUCYTCTBHEM JIMNUAOB B Kaje. (Crearopes 4acto
Habmonaercs y mone ¢ tucyHKIue nedyeHu 1 xKerqHoro my3sips. OObsICHUTE, TIOYEMY.

5. Iloyemy y maInMeHTOB CO CHIDKEHHOM CeKpelrel OMKapOOHATOB MOKEITYIOUHOMN KENIe30M Jaxe Mpu
HOpPMAaJIbHON CEKpEINH JTUNa3bl U KOJUMa3bl pa3BUBAETCA CTEaTopes?
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JlabGopaTopHoe 3aHsiTHE.

Jlaboparopuast pabora «OmpeneneHue OOIIETO XOJECTEPUHA B CHIBOPOTKE KPOBH MPSIMBIM METOJOM IO
peakiuu 37aTKUC — 3aKay.

Obopyoosanue u peakmugbl: cblBOPOMKA KpOBU, 1edaHasi YKcycHas kuciomafl]; pabouuti pacmeop xnopud
Jcenesa;  CMAHOAPMHBIL  pACMEOp  XONeCmepuHa,  NpoOupKu;,  NUNemKU  AHATUMUYecKue;
gomosnexmpoxonropumemp.

Coneprxanue 1abopaTopHO paObOTHI:

KonuuectBeHHOE ompezeneHue oOMIero XoJecTepruHa B CHIBOPOTKE KPOBU MPSIMBIM METOMIOM IO PEaKIUu
3narkuc — 3aka.

Meron OCHOBaH Ha peakIUU XOJIECTEPUHA C YKCYCHOM M CEpPHOM KMCIOTaMU B INPUCYTCTBUU XJIOpUIA
xenesa. [IpoucxoauTt nmeruaparanusi XOJNECTEPHMHA M €r0 OKHUCIICHHE C OOpa30oBaHHEM OKPAIICHHBIX

MIPOYKTOB.

JIst IpUroToBIEHUST ONBITHOM TPoOBI K 0,1 MJI CBIBOPOTKH KpOBU MPUOABISAIOT 3 MII JISASHON YKCYCHOM

KHCIIOTHI U 2 MJT pabo4yero pacTBopa XJOpHAa kKelie3a, epeMeIInBaIoT.

JIJ1s1 IPUTOTOBIICHUSI KOHTPOIBHOM MpoOb! K 0,1 MJI TUCTHINTMPOBAHHOM BOIBI IPUOABISIOT 3 MIT JICASTHOM

YKCYCHOM KHCJIOTHI M 2 MJI pabo4yero pacTBopa XJIOpH/Ia Kejesa.

[TpoOs1 ocTaBmstOT HA 15 MUHYT.

W3MepsroT ONTHYECKYIO TUIOTHOCTH OIBITHOM MPOOBI MPOTUB KOHTPOJIS Ha (HOTOIIEKTPOKOIOPUMETPE TIPU
anuHe BosiHbl 510-560 HM (3eneHblil cBeToGUIBTP) B KIOBETE € TONIIMHOM ciost 1 cm.

Jlnist MOCTpOeHUsT KamMOPOBOYHOTO rpaduKa U3 CTaHAAPTHOTO PACTBOPA XOJIECTEPUHA FOTOBST Pa3BEACHHUS,
KaK yKa3aHo B TaOIuIIe:

[1] Ucnonb3oBanue NeAsTHON YKCYCHOM KHCIIOTHI, OTHOCsIekcs k Tabnuie 111 ciucka IV mpexypcopos,
000poT KoTOpBIX B Poccuiickoii @enepaniuil orpaHUYeH U B OTHOIIEHUHN KOTOPBIX YCTaHABIMBAIOTCS MEPHI
KOHTPOJISI B COOTBETCTBUH C 3aKOHOAATENbCTBOM Pocculickoit denepanuu U MexXAyHapOIHBIMU
norosopamu Poccuiickoit @enepanny, peniaMeHTUPYETCS AEHCTBYOIIMM 3aKOHOAATEIbCTBOM U
COOTBETCTBYIOIMMH JIOKAJIbHBIMU HOPMAaTUBHBIMU aKTaMH YHUBEPCUTETA

&
Ne CrangapTHEI Jlegauasn Paboamii pac- Cogepsaumne OnrHdgeckas
NpoOHpPOK pacTeop VKCVCHAA TEOp XJI0pPHIA XOMecTepHHa II0THOCTE
XOMecTEpHHA, M | KHCIOTAa, MI JEEIe3a, M E mpobe, MT %
1 0.1 3.0 2.0 100
2 0.2 3.0 2.0 200
3 0.3 3.0 2.0 300
4 0.4 3.0 2.0 400
3 0.5 3.0 2.0 200

UYepes 20 MuHyT Ipo0OBI POTOMETPUPYIOT MPOTUB KOHTPOIIs. [0 pesyapraram CTposT KaauOpOBOYHBIN
rpadux.

[To xanubGpoBoYHOMY TpauKy ONpPEENSIOT COJEp)KaHHWE XOJECTEpHHA B CHIBOPOTKE KPOBH U JAENAIOT
BBIBO/J] O COJICp’KaHUU B HEH XoyiecTeprHa (HOpMa, TUIIO- WA THUIIEPXOJIECTEPUHEMHUS).

Hopma copepxxanust xonectepuHa B CbIBOpoTKe kpoBu — 120-250 mr% (3,12-6,50 mmois/m).
KoHTposnpHBIE BONPOCHI

1. [Tepeunciure GpyHKIMH XOJECTEPUHA B OpTaHU3ME.

2. OxapakrepusyiTe (yHKINHU KEITYHBIX KHCIIOT.

3. VkaxuTe, B KAKMX OpraHax MPOMCXOAUT CHUHTE3 XOJIECTEPUHA «Ha SKCIIOPTY.

4. Ilouemy yaie BCTpeUaeTCsl TUIIEPXOJIECTEPUHEMUS, @ HE TUIIOXOJIECTEPUHEMHUS?

5. Kak u3BMEeHUTCS CUHTE3 XOJIECTEPUHA MPY MUTAHUHU TOJIBKO pacTUTENbHON nuien? [louemy?
6. Kakum o6pa3om Oosnbiiast 4acTh X0JIECTEPHUHA BEIBOAUTCS M3 OpraHu3ma’?



Tema 6. OOMeH U GYHKITUHN a30TCoAepKaMuX coenuHeHnii. OOMeH OeKOB U aMHMHOKHUCIIOT. OOMeH
HYKJICHHOBBIX KHCJIOT

JlaGopaTtopHoe 3ansiTHE.
Jlabopatopnas pabora «IlepeBapuBanue 6enkoB. OnpeneacHue KUCIOT KETYITOTHOTO COMEPKIMOTO.

Obopyoosanue, peakmugvl. npoda AHceryOOUHO20 COKA, CNUpmoeou pacmeop Gernorgpmaneuna;, 1 %
pacmeop uHOUKamopa Koueo-kpachoeo, 1 % 6oomwiii pacmeop anuzapurogozo kpacuoeo, 0,1 H. pacmec
2UOPOKCUOA HAMPUsL, NUNEMKU AHATUmu4ecKue, OI0pemKu, KOHu4ecKue Kouobi.

Coneprxanue 1abopaTopHO paObOTHI:

TuTpoBaHHE KUCIIOT KEMYIT0UHOTO CONEPKUMOTO.

Jis  ompeneneHuss  KHUCIOTHOCTH — JKETYIOYHOTO COKa  KHCIOTBI  JKEIYIOYHOTO  COAEPKHMMOIO
ortutpoBbiBatoT 0,1 H. pacTBOpoM Truipokcuaa Harpus. J[is ycCTaHOBIEHHSI MOMEHTa IOJIHOTO
OTTUTPOBBIBAHUS CBOOOAHON COJITHOM KHCIOTBI W JPYTMX COEOUHEHHH NPUMEHSIOT pa3lInyHble
MHANKATOPbI C Pa3HBIMU 30HAMU TEPEeX0/la OKPACKH.

WuTepBansl nepexoaa OKpacku MHAUKATOPOB:

¢denondranenn - pH §8,2-10,0;

KOHTO-KpacHslii - pH 3,0-5,2;

anu3apUHOBBIN KpacHbl - pH 4,3-6,3.

B kon0y HanmmMBarOT 5 MJ1 KeITyA0YHOTO copepKUMOro (mmpoda 1), nobasmstor 10 karens

1 % cniuproBoro pactBopa (penondranenna, 2 kar 1 % pacTBopa KOHIO-KPaCHOTO U TUTPYIOT

0,1 H. pacTBOpOM THIPOKCHMIA HATpUsl A0 Iepexoia MEpPBOHAYAIBHOTO CHHErO I[BETa B KPAaCHBIM.
KonnuecTBo mienouun, n3pacxoloBaHHONW HAa THTPOBAaHUE, COOTBETCTBYET KOJIMYECTBY CBOOOMHOM COJISTHOM
KHMCJIOTBI U BBISIBIISIETCSI HHAUKATOPOM KOHTO-KPACHBIM.

He nmoBonst ypoBHsI IIeloud B OIOpETKE OO NMEpBOHAYAIBHOTO, MPOJODKAIOT TUTPOBAHME 10 TEpexoia
OKpacKd B CTOWKHMI MaJMHOBBINA 1BeT. OOIIee KOIMUYECTBO IIENOUM, CUMTAsi OT €€ Ha4aJbHOIO YPOBHS B
O1OpeTKe, COOTBETCTBYET OO KUCIOTHOCTH U BBISABIISCTCS HHAUKATOPOM (peHONI(PTaTICHHOM.

B npyryto konly oTMEpUBAIOT 5 MJT )KEITyJOYHOTO COACPIKUMOTO, T00ABISIOT 2 Karlid

1 % BoOmHOrO pacTBOopa ajaM3apuHOBOIO KPACHOTO M TUTPYIOT 0 NEpexXofa NEPBOHAYAIBHOU KEITOU
okpacku B (uoneroByto. KomuuecTBo mienouu, UCHOIB30BAaHHOW Ha TUTPOBAHUE, COOTBETCTBYET CyMME
BCEX BEUIECTB, MJAIOMIMX KHCIYI0 pEaklHio, KPOME CBA3aHHOM COJITHOM KHCIIOThI, M BBISBISIETCS
MHANKATOPOM allu3apUHOBBIM KpacHbIM. Pe3ynbraTsl 3aHOCAT B TaOIHILYy.

Pesynprarel TuTpoBaHus BblpaxatoT B Ma 0,1 H. pacTBopa THUAPOKCHAA HaTpus, 3aTPAYCHHBIX Ha
HEUTpaIU3alui0 CBOOOTHON COJITHOW KUCJIOTHI U JPYTUX KUCIOPEArupyIONuX COCTNHEHNUN B

100 M1 5KeTy1I04HOTO COAEPKUMOTO (YCIOBHBIE TUTPALIMOHHBIE eUHUIIBI). OHA yCIOBHAs TUTPAL[MOHHAS
€IMHUIIA COOTBETCTBYET KOHLIEHTPAIIMH COJISTHON KUCIIOTHI, PaBHOM | MMOJIB/II.

Tabmmna.
V0.1 5. pacTEOpa IHIPOKCHIA HATPHA, Kom-eo THTpaUMOHHEEIY SOHHHIL,
V sxeny- | H3pacXoJOBAaHHOT O HA THTPOBAHHE, MII MMOJIE/TT
OO9HOTO | O0 KpacHO- | J0 MandHHO- | a0 dHodeTo- | cBoDogHas | obmmas CBAZAHHAA
COKA, MI | ro IIEeTa ECTOIEETA | BOTO IIESTA COMAHAA EHCIOTHOCTE | COMAHAA

KHCI0Ta KHCIOTA

ConocTaBUTh MOSyYEHHBIE IPU TUTPOBAHUM JaHHbIE ¢ HOpMOM. Crenars BBIBOA O XapaKTepe CEKperuu
KEIyIOYHOT0 COKa (TUIep-, HOpMO-, TUIIO- WK aXJIOPTUAPHS).

KoHTponbHbIE BOTPOCHI
1. Kakue ¢axTopbl onpeaessitoT OH0JIOTHYeCKyI0 IEHHOCTh MUIIEBBIX OETKOB?
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2. Kakue ycinoBust HEOOXOAMMBI [T IEpeBapUBaHUs OCIIKOB B XKelynke?
3. Kako#i 5H3UM >KEIyJOYHOTO COKa NPHHUMAET y4acTHEe B JeHATypaluu OCTKOB y JETeH TPyTHOTO
BO3pacTa?
4. Kak mpeaoTBpallaeTcs I1eUCTBUE MENTHAA3 Ha KIETKH JKelly/IKa U KUIIIeYHUKa?
5. Kak npoucxoauT akTuBaus NpoTeoTUTHIECKUX (DEPMEHTOB KeTy/IKa U KHIIeYHHKA?
6. Kakoe BemiecTBO SBISETCS OCHOBHBIM KOHEYHBIM MPOAYKTOM a30THCTOr0 OOMEHa B OpraHu3Me
yesoBeka? [ 1e mporucxXoauT ero CUHTE3?
7. [Touemy TIpu OpAKEHUSAX TICUCHU HAOIOMAETCS aMUHOAIIU LY PHUST?
JlaGopaTtopHoe 3ansiTHE.
Jlabopatopnas pabora «KoHeuHbIE MPOTYKTHI A30THCTOTO OOMEHAY.
Peaxmueswt u obopyodosanue: moua (npobwt 1 u 2), mouesuna xpucmaniuveckas, 10% pacmeop cuopokcuoa
nampus, 1% pacmeop cynvghama meou, HACLIUEHHBI pPACMEOpP NUKPUHOBOU KUCIOMbI, OCHOBHOU
CMAHOApmMHBLL pacmeop Kpeamununa (cooepyicum 6 1 mn 1 me Kpeamumuna), npooupku, CHRUpPMO6
Oepoicamenu, 610pemKu, NUNEMKU, OmMod1eKmpoKoLOPUMEMD.
Conepxanue 1a00paTopHOi pabOTHI:
OnebiT 1. buyperoBas peakuus Ha MOYEBHHY.
Heckonbko KpUCTAIIOB MOYEBHUHBI TOMEIIAIOT B CYXYI0 IPOOUPKY U PACIIABIAIOT HA MAJIEHBKOM TJIAMEHH.
IIpouecc mpomomxaroT 1O Hayaja 3aTBEpACBaHMs pacIUIaBIeHHOM Macchl. OT HarpeTrodl MOYEBUHBI
OTIICTUIIETCS. aMMHaK M obOpasyeTcst Omyper. K oTBepcTHiO MPOOMPKH MOAHOCAT KPACHYIO JAKMYCOBYIO
OyMaxkKy, CMOYE€HHOU Bos1oi. OTMeuaroT u3MeHeHue 1Beta. [lomyyeHHbIi B mpoOupke OMypeT OXJIaKIaroT,
3ateM pactBopsoT B 0,5 mi 10 % pactBopa ruznpokcuaa Hatpus U gobasistor 1-2 xkarm 1 % pacTtBopa
cynbdara menu.
OmpiT 2. KomnyecTBeHHOE OmNpe/ielicHue KpeaTHHUHA B MOUe 10 11BeTHOM peakiuu SAdde (meton [Tonmepa).
Kpearunus, B3auMoneiCTBYs ¢ XUHOUAHOM (OPMOI TUKPUHOBOM KUCIOTHI, 00pa3zyeT MUKpaT KpeaTuHUHA,
KOTOPBIN B LIETIOYHOI cpeje MpeBpallaeTcsi B CBOI0 TayTOMEPHYIO (OopMY, UMEIOIIYI0 OpaHKEeBO-KPACHBIN
1BeT. IHTEHCHBHOCTH OKPACKH MPONOPLMOHAIbHA KOHIIEHTPALMM KpeaTHHUHA.

Lo HN ——
= &
C =NH OJNHV"/H\FH OH ON I?IJ—' H-N=C
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H CH:} (0] NEG—HP- | o H I‘Ih"-CH3|+HlQ
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< |
0=C- NO, NO,  NaO ¢—
Kpearwiue  MukpuHoBas gwcnota —  TayTosepsan opMa nikpaTta kpeatmHa
2 4 B-TpuHuTpadeHon (DpaHERRO-KPACHER OXpAcKE)

[mHonoHan dopmal)

OmnbiTHasg poba: B MepHyI0 koa0y Ha 100 My OTMEpHUBAIOT U3 CyTOYHOTO KomuecTBa 0,5 mi Mouu (mpoba
1) 1 1oGaBIIAIOT 3 MJI HACHIIIEHHOTO PACTBOPA MUKPUHOBON KUCIIOTHI. BerpsixuBatot u no6asistor 0,2 Mo
10 % pacTBOpa ruApoOKCcHIa HATPUSI.

KonTponsHas mpoba: B MepHO# kobe Ha 100 My cMemuBaroT 3 MJI HACHIIIIEHHOTO PacTBOpa MUKPUHOBON
kuciotsl 1 0,2 mi 10 % pacTBopa ruipoKcuIa HaTPUs, TOBOAST BOAOW 10 METKHU.

CrannmaptHas nmpoba: B MepHyro konOy Ha 100 mur HanuBaror 0,5 MJI OCHOBHOTO CTaHAApTHOTO pacTBOpa
KpeaTWHWHA U 3 MJI HACBHIIIIEHHOTO PAacTBOpa MUKPUHOBOM KUCIOTHI. BeTpsixuBator u mpubasisror 0,2 mu
10 % pacTBOpa ruapOKCHIA HATPUSL.

KonObl ocTaBisoT mpu KOMHATHOW Temmneparype Ha 10 MHHYT, mocie 4ero JUCTULTUPOBAHHOM BOOM
noBogaT 00beM a0 100 M. OnTHYECKYIO IUIOTHOCTh OMBITHOM M CTaHJAPTHOM MPOO HU3MEPSIIOT NMPOTHB
koHTpoist Ha DOKe B kioBere ¢ TommmHOW cinos 1 cm mpu jgiauHe BosHbI 510-560 HM (3enmeHblit
CBETO(MIIBTP) MPOTHB KOHTPOJISL.

Pacuer mpousBogsT o gpopmye:
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X —Macca KpeaTuHUHA B CYTOYHOM MOYe, MT;

Ccr — KOHIIEHTpaIus KpeaTuHUHA B CTaHIapTHOM npobe, MI/Mi;

Dorm — ontudeckast INIOTHOCTh ONBITHON MPOOBI;

Dct — ontrueckasi TNIOTHOCThH CTaHAAPTHON MTPOOHI;

VeyT — CyTO4HBIN 00beM MOYH;

V — 00beM MOYH, B3SITOM JIJI aHAJIHN3a.

[lony4yeHHbIE TaHHBIE COMOCTABUTH C HOPMAJbHBIMU BEJIUYMHAMHU COJACPKAHMS KpEaTMHUHA B CYTOUYHOMU
Moye. B HOpMe conepkaHMe KpeaTMHHHA B Moue y MyX4uH paBHO 1-2 r/cyt (8,8-17,7 mmonsw/cyT), y
xenmuH - 0,8-1,8 r/cyr (7,1-15,9 Mmmonb/cyT).

OmeiT 3. KomndyecTBeHHOE ompe/ielieHue aMMuaka B Mode o ManbsdarTu.

OTtmepsroT B konOy 5 Mt Mouu (mpoba 2), 100aBISIOT 25 M TUCTHUITUPOBAHHON BOJIBI,

2 xarmmu pactBopa (enondranenHa u tutpytor 0,1 H. pacTBOpPOM THMAPOKCHAA HATPHs A0 TOSBICHHS
cabo-po30BOl  OKpacKd. OTHM JIOCTUTAeTCs HEHTpanu3alus BEIIECTB KHCIOTHOTO —XapakTepa,
cozpeprkauxcs B Moue. JloGaBmsior 2 mi popmanmHa. CMech 00€CIIBEUMBACTCS BCIEACTBUE PA3TIOKEHUS
aMMMAYHBIX COJICH U MOSBICHUS B PACTBOPE KHCIIOTHI.

o]
2(NH,),80, + BH - C7 —»(CH,)eN, + 6H,0 + 2H,80,
H

SOopMank- YpoTponuH
Aerva

Cwmeck BHOBB TUTPYHOT 0,1 H. pactBopoMm NaOH 10 po3zoBoro okpammBanusi. O0beM U3pacxoI0BaHHOMN TTPH
MOCJICTHEM TUTPOBaHUH 1eiaouu yMHOkaroT Ha 0,0017 (tutp 0,1 H. pacTBOpa aMMHuakKa) 1 MOJIy4aroT Maccy
aMMuaKa BO B35TOM JJisi aHanu3a oobeMe MouH. Paccunraiite, CKOIBKO aMMHaKa BBIIEIUIOCH C MOUYO 3a
CYTKH, eciii €€ cyTouHbIi 00beM 1200 mut. Caenaiite BBIBO O HAJTMYUH WM OTCYTCTBHH allHJ103a.

KoHTponbHbIE BOTPOCHI

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

2. B kakoM BHJE aMMHAaK M aMUHHBIH a30T MOMAgalT U3 nepudepuyeckux TKaHEW B TEYCHb IS
00pa30oBaHUSI MOUEBUHBI?

3. Hedexr kakoro u3 (HepMEHTOB OPHUTHHOBOIO LHKJIA MOXET ObITh MPUYMHON YBEIMUYCHHS CYyTOYHOMN
9KCKpELMs aprMHUHOCYKIMHATa?

4. [ToueMy mpH MOpakeHUSAX NMEUYSHHU HAOIIOAAETCS aMUHOALUITYPHS?
5. KakoBbl IPUYMHBI YBEIUYEHUSI 1 YMEHBIIEHUS SKCKPEIIMU aMMOHUIHBIX COJIEH ¢ MOYOM?
6. Y KOro CyTO4HOE BbIJIEJICHUE KPeaTHHUHA OOJIbIIIe — y MY>KUYMH WM Y skeHIIuH? [Touemy?

Tema 7. OCHOBHBIE PUHIIMIIBI PETYIIAIIMA OOMEHA BEIIECTB B OPTaHU3ME.
Jleknus-Busyanuzanus.

JlaGopaTtopHoe 3ansiTHE.
Jlabopatopnas pabora «MuHEpaIbHBIN U BOIHO-COJIEBOI OOMEH.
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Obopyoosanue, peaxmusbi: cvleopomia Kposu, 10 % pacmeop mpuxiopykcychoul kuciomsl; 5 % pacmeop
monuboama ammonus 8¢ 5 H H2SO4 ¢ oobasnenuem 0,5 % pacmeopa ackopOUHOB0U KUCIOMbL, PACMEC
IUKOHO2EHA; CMAHOAPMHBLU pAcmeop oucuopogocghama Kanus, npueomosIeHHslll U3 OCHOBHO20 PACmMEopa
oueuopogocgpama kanus u cooepocawuti 0,02 me gocpopa 6 1 mn; HacvlyenHvlll pacmeop oKcalama
ammonust, 2% pacmeop cuopoxcuoa ammonus, 1 u cepnas kucroma, 0,01 1 pacmeop nepmaneanama xKauus,
NPoOOUPKU, CMEKIAHHbIE NANOYKU, NUNEeMKU, OIpemKa, KOHuYecKue Koabwl, yenmpugyaa, 600aHAs Oans,
@unemposanvuas bymaea, pomosneKmpoKoiLopumemp.

Conepxanue 1a00paTopHOil paboThI

Omeir 1. Ompenenenue Heopranudeckoro ¢ocdopa B CHIBOPOTKE KPOBH 110 BOCCTAaHOBIICHHUIO
bhochopHO-MOTMOIEHOBOM KHUCIIOTHI.

JIJ1sl IPUTOTOBIICHUSI OMBITHOW TPOOBI K 1 MJI CBIBOPOTKH KPOBU MPHOABISIIOT 4 MJI TUCTHIUTMPOBAHHOM
Bonbl, 5 mu 10 % pacTBOpa TpPHUXJIOPYKCYCHOM KHCIOTH. Bbimagaer ocamok OenkoB. Yepes 10 mMunHyT
uentpudyrupyior npu 3000 o6/mun. B Teuenue 10 munyt. K 5 mn uentpudyrara gobasmustor 1 mi 5 %
pactBopa MmoiubaaTa ammMoHus, 0,2 M1 pacTBOpa SMKOHOTEHA U 1,8 MJT TUCTHIIITUPOBAHHON BOJIBI.

Koumpons comosam oonospemenno ¢ onvimuot npooot. K 2,5 ma mpuxaiopykcycHot KUCI0OMbl NPUTUBAIOM
2,5 mn 60001, 1 ma pacmeopa monuboama ammonus, 0,2 ma pacmeopa stikonozena, 1,8 ma 600bi.

[TpoOupku octapistoT Ha 20 MUHYT TpU KOMHATHOM Temmeparype. KamuOpyroT GhoToaIeKTPOKOIOPUMETP
10 KOHTPOJIbHOW TpoOe mpu jyumHe BoJHBI 630-690 HM (KpacHbI CcBeTOQMIBTP). 3aTeM H3MEPSIOT
ONTUYECKYIO TUIOTHOCTh OMBITHON MPOOBIL.

Konnenrparuo Heoprannueckoro ¢pocgopa B KPOBH ONPENENAIOT IO KATUOPOBOYHOMY IpaduKy.
Ilocmpoenue kanubpoeounozo epaguxa. uz CmaHoapmHo20 pacmeopa 20mossim pa3eedetusl, KaxK YKa3aHo 8
mabnuye, ocmaenaiom Ha 20 munym. 3amem usmepsiom onmuyeckylo niomHocms ecex npod. Ha
OCHOBAHUU NONYYEHHBIX OAHHBIX CMPOSM KAIUOPOBOUHbBIL 2paduKk, OMKIA0bIBAs HA OCU OpOUHAN
HatiOeHHble BeNUYUHbl ONMUYECKOU WIOMHOCMU, d HA OCU aOCYUCC - COOMBEMCMEYIouUe UM KOIUYECHE

docgopa.

Tabmina. CocTae cMecefl 114 KamHOpOEOIHOT O rpadHKa.

Ne Cran- Pacteop pm- | PacteOop Pacteop Huctan- | Cogepsanne

Opo- | JApTHRIA | XIOPVECVCHOM | MommbaaTa | sfixomore- | nupoead- | docdopa B
OHpKH | pacTEOpP. | KHCIOTEL, MJI | AMMOHHA, | H3a MI HagBOZa, | mpobe

M M M MT Mro

1 0.5 2.5 1.0 0.2 38 0.01 2

2 1.0 2.5 1.0 0.2 33 0,02 4

3 2.0 2.5 1.0 0.2 23 0.04 i

4 3.0 2.5 1.0 0.2 1.3 0.06 12

5 4.0 2.5 1.0 0.2 0.3 0.08 16

OnbiT 2. OnpeAeneHue KaibIys B CBIBOPOTKE KPOBU 10 MeTony ae Baapna.

[TpuHIMIT MeToa: KaNbIMK OCAXIAI0T U3 CBIBOPOTKH OKCATATOM aMMOHHUS (0€3 TpeBapUTEIHLHOTO
ocaxkJieHus OeJIKa) B BUJIE OKcaslaTa KalbIHUs. DTO COSAMHEHNE PACTBOPSIIOT B CEPHOM KHCIIOTE, TIPU ITOM
OCBOOOKIAeTCs MIABEIeBAast KUCIOTA B KOIMYECTBE, SKBUBAJICHTHOM COJIEP>KAHUIO KABIUSI B CHIBOPOTKE.
KonudecTBO 0CBOOOIUBIINXCS OKCAIATOB OMPEACISETCS IyTEeM TUTPOBAHUS epMaHraHaToM kamus. [1o
KOJIMYECTBY MOLIEIIIET0 HA TUTPOBAHUE NIEPMAHTaHAaTa KaJlis PACCUUTHIBAIOT, KAKOE KOJIMUECTBO KAJIbLIMS
OBLIO CBSI3aHO IIABEJICBOM KHCIIOTOM.



Xon paboThl: B HEHTPUPYKHYIO TPOOUPKY OTMEPUBAIOT 2 MJI AUCTHIMPOBAHHOM Boxbl. IlpunmBator 1 mi
CBIBOPOTKH KpOBH. 3areM M00aBISIOT TOYHO | MJI OKcajlara aMMOHUS (HACBHIIIEHHOTO pacTBOpa) H
OCTaBJSIOT cToATh Ha 10 MuH, mocie 4Yero HeHTpUPYrupyioT 5 MuHYT. OKcajar KaimbIus oOpasyer
TUIOTHBIM Oenblii ocagok Ha AHe MpoOHpKU. JKUAKOCTH HaJ OCAJKOM CIHMBAIOT, OMPOKHIBIBAS MPOOUPKY,
Kpast 00TuparoT GuIbTpoBanbHON OymMaroil. Ocaiok MpoMBIBaIOT, 100aBiIsIst B pooupky 4 mi 2 % pactBopa
THIPOKCHIAa aMMOHHUsA. [y Jy4Ilero OTMBIBaHUS OCAJO0K BHOBb LEHTpU(DYTrHpyroT 5 MuHyT. ClIHBaioT
aMMHMaK C 0CaJiKa M HaJHBAIOT B MPOOHPKY 2 M 1 H. cepHON KHCAOTHL. OcaloK pa3MEeNIMBalOT CTEKISHHON
nanoukoid. bepyT eme ogHy mpoOHpKy M HanuBaioT 2 M | H. cepHOM KUCIOTHI (KOHTpOJb). IIpoOupku
MOTPY>KAlOT Ha 2 MUHYTHI B KUIISIIYIO BOJSHYIO OaHro. [opsunii pacTBop TUTPYIOT U3 MuKpooropeTku 0,01
H pPacTBOPOM IIepMaHraHara Kajus [0 MOSABICHHUSA OJIeIHO-PO30BOTO OKpAIIMBAaHUS, HMCYE3AIOIIEro B
TEYEHUE MUHYTBHI.

PacueT xoHIIeHTpauu KaibIus (MOJIb/T) MPOBOIUTCS 1O (HOpMYyIIe:

C = (V,, — V)~ 0,005

, T1Ie

Vom — 06beM pacTBOpa MepMaHraHaTa Kajius, MOMEANINA Ha TUTPOBAHHUE OIBITHOM MPOOHI;

VK — 00beM pacTBOpa NepMaHTaHaTa Kajwusl, MOMIEANNNA Ha TATPOBAHUE KOHTPOJIBHON TTPOOHI;

0,005 — ko3 punment nepecuera.

KoHTponbHbIE BOTPOCHI

1. KakoB MUHEpaIbHBIN COCTaB KPOBU?

2. Kakue ropMOHBI peryIupyIOT BOJHO-COJIEBOM 0OMEH B OpraHu3mMe?

3. Kakue ropMOHBI y4acTBYIOT B peryasiiun (HochopHO-KaabLueBOro oomMena?

4. B KakuXx ciydasix pa3BUBAIOTCS TUIIOKAIBIIUEMHS U TUTIEPKAJIBIIUEMHUS?

5. B kakux cirydasix pa3BUBaIOTCS THIIOKATUEMHUS U TUTICPKATUEMUS?

6. [lepeuncnure mpuanHbl runepdocdaremun u runodocharemMun.

JlaGopaTtopHoe 3ansiTHE.

JlaGopatopHas pabora «bHOXUMHST MOYN.

Obopydosanue, peakmugvl: Moua, KOHY. asomuasn kucioma, peaxmus Cerueanosa (pacmeop pe3opyuna 6
14% consnoti kuciome); 0,2 % pacmeop Huneuopuna 6 cnupme, nacviujennom ITA; mecm-nonocku «DIA
PHAN»; npobupxu, nunemxu, 600aHas 6aus, cmaxkauvl xumudeckue Ha 50 mi.

Coneprxanue 1aboparopHoOi padOThI

OmnesiT 1. BeisiBnenue gppyxro3ypun npodoit CenuBaHosa.

MeTon OoCHOBaH Ha MpeBpalleHUH (PPYKTO3bI MPU HAarpeBaHWUW M B MPHUCYTCTBUHU COJITHOM KHCIIOTHI B
ruIpokcuMeTuiIhypdypos, Kotopbiii koHaeHcupyetcs ¢ pezopunHoM (0,05 % pactop B 14 % constHOM
KHCJIOTE), 00pa3ysl COeIMHEHNE KPAaCHOTO IIBETA.

B mpo6upky HanuBatot 1 mi peaktuBa CenrBaHoBa (pacTBOP pe30pLUHA B CONSTHON KUCIIOTE) U JOOABIISAIOT
2 mn moun. IlpoOupky HarpeBaroT B BOIsSHON OaHe m0 3akumnaHus. OIEHKY TPOU3BOAST B MOMEHT
3aKUMaHusl; Mpu OoJiee JTUTEITHPHOM HarPeBAHUH MOJIOKUTEIBHYIO PEAKITUI0 MOXKET JaTh U TIIFOKO3a.

OnpiT 2. IIoayKONMYECTBEHHBIM METOJA ONPENEICHUS INIOKO3bl U KETOHOBBIX TEJI B MOUY€ C MOMOIIbIO
TECT-TI0JIOCOK.

Tecr-nmonocku « DIAPHANY» nmpuMeHsItoTCs 1)1 SKCIIPECCHOTO aHaIu3a COAEPKAHUSI IIIFOKO3bl U KETOHOBBIX
Ten B Moue. OnpeeneHre III0KO3bl OCHOBAaHO Ha (pepMEHTAaTHBHOM (TITFOKO3a0KCH1a3a/TIEPOKCHIA3a)
peakuuu, TecT crenuduyeH sl II0K03bl. MUHUMAaIbHOE KOJTMYECTBO IIIFOKO3bI, KOTOPOE MOXKET OBITh
HOpPMAaJIbHO BBIJIEJICHO MOYKaMU, OKpPAIIMBAET JUATHOCTHUECKYIO 30HY B 3€JICHOBATbIIl OTTEHOK, KOTOPHIi
Ha dTUKETKe 0003HaueH «normal». B ocHOBe onpeneneHus KETOHOBBIX TEJN JIEKUT peakius Jlerans (crmocod
oOHapy>KeHHUsI KETOHOBBIX TeJl B MOYE WJIU APYTON KHUIKOCTH I10 MOSBICHUIO KPACHOTO OKpAIIMBAHUS B
MPUCYTCTBUHU HUTpoIpyccuaa Hatpus). [Ipo6Ga 3HaunTEeIbHO UyBCTBUTENbHEE K AllETOYKCYCHOM KUCIIOTE,
yeM K anetoHy. C b-TuIpoKCUMAacIsTHOM KUCIOTOM TECT peakiuy He AaeT. [[BeTHas mkana cpaBHEHUS Ha
ATUKETKE OTPa)KaeT KOHIIEHTPALIMIO alleTOYKCYCHOU KUCIIOThI B MOYE.
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HanuBaior HeOoONbIIOE KOJMYECTBO HMCCIEAYyeMOW MOYM B CTakaH4MK. [lOrpyxkaroT TecT-TOJIOCKY B
UCCIIElyeMYI0 MOUYY TaK, YTOOBI MOJIHOCTbIO CMOYMTH M HIDKHUU M BEpXHMU MHIUKATophl. HememneHHO
M3BJICKAIOT MOJOCKY M3 MOYH, KJIaayT Topu3oHTanbHO. Yepe3 | MUHYTY 1O HauOOJbIIEMY COBIMAICHUIO
LBETa HHJIUKATOPOB C LIBETHOM IIKAJIOM OPUEHTUPOBOYHO OIPEHCISIOT KOHLEHTPALUIO IIIOKO3bl M
KETOHOBBIX TEJl B MOYE.

Omnpit 3. Onpenenenue 6enka B Moue mpoboit ['emnepa.

B npobupky momemaroT 1 M1 KOHIIEHTPUPOBAHHONW a30THOM KUCJIOTHI M OCTOPOXKHO W3 MUIIETKH, CITyCKast
10 CTEHKE MPOOMPKH, HacHanBaoT Mody. [Ipoba ¢ KOHIIEHTPUPOBAHHOMW a30THOM KHUCIOTON YyBCTBUTEIbHA
- oHa otkpsiBaet 110 0,033 1/i1 Genka.

OmnpiT 4. KauecTBeHHOE OOHAPYKEHNUE AMUHOKHCIIOT B MOYE.

Jlnga ompeneneHus B MOYe aMHHOKHMCIOT WX CJEQYET BBITECHUTh M3 XENaTHBIX KOMIUIEKCOB IyTEM
no0aBIIeHUsT KOMIUICKCOHA - JUHATPUEBOM CONMHM ATWJIEHAUAMUHTETpaykcycHor kuciotel (DITA).
OcBoOonuBILINECS aMUHOKHUCIOTHI pEarupyoT ¢ HUHTHIPHUHOM.

K 0,5 ma moun nobasmsror 0,5 mi 0,2 % pacTBOpa HUHTHAPUHA B CIIUPTE, HACHIIIIEHHOM

STA. Conepxxumoe nNpoOHUpPKH HarpeBaroT.

KoHTponbHbIE BOTPOCHI

1. Kakue ropMOHBI Y4acTBYIOT B perysiiuu oOMeHa yIieBO0B, JKUPOB U OeNKOB?

2. Uto sBRIseTCS MpUUMHOM caxapHoro nuabera 1 u 2 tumna?

3. Kakuie n3MeHeHrs OMOXMMHYECKOTO COCTaBa MOYH HAOIIOMAIOTCS TIPU caxapHOM auadere?
4. Tlpu kakux 3a00JI€BaHUSIX HAOIIOMAETCS TIIIOKO3YpHsI?

5. Ilpu xakux (U3NOIOTHUECKUX COCTOSIHUAX HAOIIONACTCS [ITFOKO3YpHs?

6. YKaXuTe MPUIUHBI Pa3BUTHS HPYKTO3YPHH.

7. Ilpu xakux 3a00JI€BaHUSAX B MOYE IPUCYTCTBYET OENOK?

Tema 8. buoxumusi opraHoB U TKaHEH.
JlaGopaTopHoe 3aHsiTHE.
JlaGoparophas pabora «OrmpeneneHiue OMIUpyOHHA B CHIBOPOTKE KPOBH IO JHA30PEAKIIMU B MPUCYTCTBUU
akneneparopa (Meron Mennpammuka, Knerropua u Tpoda)y.
Peaxmuevl u 060pyoosanue: moua, KOHYEeHMPUPOBAHHAS A30MHASL KUCTIOMA, CbIBOPOMKA KPOBU,
Kogheurnoswlli peaxmus, ouazocmecsy, 0,9 % pacmeop xnopuda Hampus,; padoyuii pacmeop ounupyouna,
npodupKuU; nUnemxu; GomoaneKmpoKoIopumMemp.
Coneprxanue 1abopaTropHO paObOTHI:
Omnpenenenne OwiMpyOruHa B CHIBOPOTKE KPOBH IO JMA30pEaKLMU B MPUCYTCTBUH akueneparopa (MeTos
Wennpammka, Knerropua u I'poga).
Xon paboThl: B TpexX MpoOUpKax TOTOBIT CMECH IS OTIpeiesieHus: Omnupyouna cornacHo tadnuue 1.

Kamubpyrot (HoTo371eKTpOKOIOpUMETp MO KOHTPOJIbHOU TpoOe mpu anuHe BosHbI 500-560 HM (3eneHblid
ceerobmnbrp). s omnpeneneHuss TpsAMOro  OWIMpyOMHAa  HM3MEPSIOT  ONTHYECKYIO  TUIOTHOCTH
COOTBETCTBYIOLIETO pacTBopa uepe3 10 munyt. [yia onpenenenus odmiero OninrpyOruHa COOTBETCTBYIONIYIO
po0y KOJIOpUMETPHUPYIOT Yepe3 20 MUHYT.

Tabmumna 1.
HurpeguenTsr, Ma Obmmil bHIHpVOHH [Ipamofi OHIHPYVOHH Kontpons
CrIEopoTKa KpOEH 5 0.5 5
Kodeunorpsrii peakTHe 1.75 - 1.75
0.9 % pacteOpD — 1.75 0,25
XIOPHOA HATPHA
| Jmazocuecs 0,25 0,25 —

Jlnist mocTpoeHus KamuOpoBOYHOTO rpaduka u3 pabovero CTaHAapTHOTO PacTBOpa OMIMPYOUHA TOTOBAT PAJT
pa3BeeHHI comtacHo Tadnuue 2.
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Tabmuna 2.
Ne Pabo=mii pacteop 0.9 % pactaop JI}G:IH‘IEEIB ° Konmnentpamnma
OpobHpEH | OHMHMpVOHMHA, MI F70pHAa HATPHA, ORAHPYOIHE oHmpvOHHEA, MT%
- ; M B mIpobe, MT -’ T e
1 0.05 0.45 0.005 1
2 0.10 0.40 0.010 2
3 0.15 0.35 0.015 3
4 0,20 0.30 0,020 4
5 0.25 0.25 0.025 3

OO0pabaTbIBaIOT, KaK OIMBITHBIE TPOOHI.

[To xanuOpoBOouHOMY TpauKy HAXOAAT KOHIIEHTPAIMIO OOIIEro M MPSMOro OWIMpyOHMHA B CBIBOPOTKE
KpoBH. [lo pasHHUIE STHX JABYX BEJIMYHMH COACPIKaHUE HAXOIAT HEmpsMoro OowmnmpyOmHa. CpaBHUBAIOT C
HOPMAaJIbHBIMU 3HAYCHUSIMHU.

KoHTponpHBIE BONIPOCHI

1. KakoBa xuMuueckas nmpupoa ounupyonna?

2. Kakue nporiecchl IpOUCXOIAT ¢ OMITUPyOHHOM B I€UYEHU?

3. Ha yeM ocHOBaHO nieneHne OMIMpyOrHA Ha «IIPSIMOM» U «HETPSIMO» ?

4. KakoBO HOpMaJIbHOE CoJiepKaHNe OMIMPYOHHA B CHIBOPOTKE KPOBU?

5. IIpu kakux 0OCTOSATEILCTBAX B MOUE MOKET OOHAPYKUTHCSI OUITUPYOUH?

6. IIpu xakuX BUAAX JKEJITYX MPOUCXOAUT obecuBeunBanue kana? [Touemy?

7. Kax otnuddepeHnrpoBaTh MEXaHUUECKYIO JKEITYXy OT TEMOJIMTHUECKON TT0 aHAJIU3Y KpOBU?
JlaGoparopHoe 3aHsTHE.

Jlabopatopnas pabora «KonudecTBeHHOE omnpeereHre o0IIero 6emka ChIBOPOTKA KPOBH 110 OMYPETOBOM
peakuum.

Coneprxanue 1ab0paTopHOM pabOTHI

KonuuectBeHHOE omnpeneneHue 001ero 6eiaka ChIBOPOTKH KPOBH MO OMYypPETOBON PEaKITHH.

Peaxmuswl u obopyoosanue: cvieopomka kposu; 5 % pacmeop benka; 0,9 % pacmeop xnopuda Hampus;
pabouuti pacmeop buypemoso2o peakmusa; ananumuyecKue NUNemKu; npooupKu;
gomosnexmporonopumemp.

Conepxanue 1a00paTopHOi pabOTHI:

KonnuectBeHnHoe omnpenenenre o0mero 6eska ChIBOPOTKH KPOBH 10 OMYpPETOBOM pEaKITny.
Ilpucomosnenue onvimnou npoodwvi: k 0,1 mn cvlgopomku kposu npubasigiom 5,0 mn pabouwezo pacmeopa
OUypemoso2o peakmued, cmeuusaiom, uzbeaas 06pa306anus NeHoi.

Ilpucomosnenue konmponvuou npoowi: k 0,1 mn 0,9 % pacmeopa xnopuoa nampus npubagisiom 5 mi
pabouezo bUYpemoso2o peakmued.

Yepe3 30 MUHYT KaauOpyIOT (OTOINEKTPOKOIOPUMETP 1O KOHTPOJIBbHOM mpobe npu anuHe BoiaHbl 540-560
HM (3eJIeHbIi cBeTOQUIBTP). 3aTeM U3MEPSAIOT ONTHUYECKYIO IMJIOTHOCTh ONBITHON POOBI.

s mocTpoeHusl KanuOpoBOouHOro rpaduka u3 craHmaptHoro 5 % pactBopa Oeiika TOTOBAT paboune
CTaHJApTHBIE PACTBOPHI, KaK yka3zaHO B Tabmune. M3 xaxmgoro passenenust oepytr mo 0,1 mu pabouero
pacTBopa W MpuOaBIAIOT MO 5 M pabodero OmyperoBoro peaktuBa; depe3d 30-60 MUHYT H3MEPSIOT
OINITHYECKYIO IJIOTHOCTH Ha (hoTodnekTpokonopumerpe. I1o momyuyeHHbIM JaHHBIM CTPOAT KaJuOpPOBOUHBIN
rpaduk. Hopma conepxxanust 6enka B kKpoBu — 6,5-8,5 %. IIpu comepskanuu Oesika B CHIBOPOTKE OOJbIIe
10% CBIBOPOTKY pa3BOIAT (U3UOIOTMYECKUM PACTBOPOM, a PE3YJAbTaThl YMHOXAIOT Ha KOA(PQPHUIIMEHT
pa3BezeHusl.

Tabnuma. CoctaB cMeceit Ut MOCTPOCHUS KaIHOPOBOYHOTO TpaduKa.
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CTangapTHERIE pacTROp 0.9 % pacTEop Cogepaanme Kouneutpanms
Nen/m = XI0pHIa HATPHA, | - — - T
Demxa, M1 T Oemxa B mpobe, T bemxa, %
1 0.4 0.6 0.02 2
2 0.6 0.4 0.03 3
3 0.8 0.2 0,04 4
4 1.0 - 0.05 5

KoHTponbHbIE BOTTPOCHI

. Kakue GenkoBbie (hpakiinu KpOBH MOKHO BBIJEIIUTH METOAOM MPOCTOrO 3MeKTpodopesa?
. B uem otnnuune ChIBOPOTKHA KPOBH OT IJIa3Mbl?

. YKa)KHUT€ NPUYMHBI TUIIO- U TUIIEPIPOTCHHEMUMN.

. Kakoii 6erok oTBedaer 3a npxareabHyo (yHKIIUIO KPOBU?

. Kakue Oenku BXOIAT B CUCTEMY CBEPTHIBAHUS KPOBU?

. [lepeuncnure O6eIKN TPOTUBOCBEPTHIBAIOIIEH CUCTEMBI KPOBH.

~N N L W

. Kakne ¢epMeHTBI KpOBH HCHONB3YIOTCS KaK OMOXMMHUYECKHE MHIMKATOPHI MOBPEKACHUS BHYTPEHHHX
opraHoB (npu HH(papKTe MUOKap/a, 3a00JIeBaHHUIX MBIIIL, OMYXOJISIX KOCTEH, MaHKpearute)?

3amura JadopaTopHbBIX padoT

Tema 1. Beenenne. Ctpoenue u cBoiicta 6enkoB. @epmeHThl. CTpoeHUEe, CBOWCTBA, PETYIALUs
AKTUBHOCTH

JlabGopaTopHoe 3aHsiTHE.

O3nakomuTeNnbHas 1aboparopHas paboTa «AHAIU3 aMUHOKHCIIOT U OETIKOBY.

Coneprxanue 1ab0paTopHOM pabOTHI

HNHcTpyKTaXK M0 TeXHHKEe 0€30ACHOCTH.

OmpiT 1. KauecTBeHHBIN aHATN3 aMUHOKHCIOTHBIX CMECEH METOI0M TOHKOCIIOMHOM XpoMaTorpaduu.

Peaxmuevr u obopyodosanue: pacmeopwl amunokuciom 0,04 M, cmecy bymanona, yKCYcHOU KUCI0Mbl U
600vl (15:3:7), pacmeop nuneuopuna 6 cnupme 0,5%, niacmunsl xpomamozpaghuuecxue, KAnuiispHvle
nNUnemKU, cocy0 XpoOMamozpaguueckuti ¢ KpbluiKoll, NA10YKU CMeKJIAHHble, MepMOCMONUK, Cnpel-Kamepd,
ny16epu3amop.

[TpoBoasT KapaHIAIIOM JMHHIO Ha PACCTOSHUU 2 CM OT HM)KHETO Kpas XpomaTtorpaduueckoi IIacTUHBI.
Ha nuHMM Ha paBHOM paccTOsSHUM pasMmedaroT 4 Toukd. B mmmerky HaOupaioT pacTBOp IEpBOM
aMUHOKHCIIOTHI. [IpuKkacasice KOHYMKOM IHUIIETKH K IUIACTUHE B TOYKE 1, BbIIycKaroT pacTtBop. To xe
MIPOAEIBIBAIOT JUIsl ToueK 2, 3, 4 ¢ pacTBOpamMM OCTaBIIMXCS aMUHOKHUCIOT M UX CMECBIO, KaXJIbli pa3
UCIIOJIb3YsI YUCTYIO MTUIIETKY.

XpomarorpaMmy IMOMEIIAIOT B XpoMarorpaduyeckuii cocya, Ha AHO KOTOPOTo HaJIWTa CMeCh OyTaHoIa,
YKCYCHO#M KHCIOTHI U BOAbI (15:3:7) Tak, uroObl Kpail MmiacTUHBI OBbLT MOTPYXKEH B MPOSIBUTENb Ha 1 cM.
Cocyn MJIOTHO 3aKpbIBAIOT KPBIIIKOM M OCTABISAIOT B HEM XpOMATOrpaMMy Ha BpeMs, 3a KOTOpOE
IIPOSIBUTENb IPOMAET 110 HEHM MyTh CHU3Y BBEPX, paBHBIN npumepHo 10 cM. XpomaTorpaMMy BBIHUMAIOT U3
cocyla, OTMEYaloT TpaHuIly (pOHTa MPOSBUTENS M BBICYIIMBAIOT. Ha BBICYIICHHYIO XpOMarorpammy
HAHOCAT B cIIpeii-kamepe Mpu nomouiu mynbBepuszaropa 0,5%-HbIl pacTBOp HUHTHUAPHUHA B CHUPTE IO
paBHOMEPHOTO (0€3 NOATEKOB) CMayMBaHMs. 3aTeEM XpoMaTorpaMMy HarpeBaroT. [lo3unny aMHHOKUCIIOT Ha
XpOMaTorpaMMe BBISBIISIOTCS B BUJE (PUOJETOBBIX MATEH.
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Nnentudukaiiro aMMHOKHACIOT MOXKHO OCYIIECTBHTH MO 3HaueHHI0 Rf (koadduimeHT pacmpenencHus).
JUist 3TOTO M3MEpSIOT PacCTOSHUE, MPOHAEHHOE NPOSIBUTENEM OT JIMHUHM CTapTa 10 I'paHHUIbl (QpoHTa
NPOSIBUTENS, a TaK K€ PACCTOSHHE OT TOUYKM HAHECEHMs Ka)KIOW aMHUHOKHCIOTHI J0 ILEHTpa I[BETHOTO
MSTHA, OOpPa30BaBIIErOCS B pe3yibTare HUHTHAPHUHOBOW peakuuu. IlyTem neneHust BETMYMHBI ITYTH,
NPOIIEHHOTO aMHMHOKHUCIIOTOM Ha XpoMarorpaMMe, Ha BEJIMYMHY IYTH, MPOWICHHOTO IPOSBUTEINEM,
Haxo#iT 3HaueHHe kod(pduimenta pacnpenencHus (Rf) kaxmoil aMUHOKHMCHOTBI-CcBHIETENs. Takue ke
pacyeTbl TPOBOAAT C AMHHOKUCIOTaMU uccieayemodt cmecu. ComocraBisist  BenuuuHbl  Rf
AMHHOKHUCIIOT-CBUJICTENIE M aMHHOKHCIOT HCCIEIyeMOM CMeCH, JAeNaroT 3akKIoueHHEe O MpPUpoae
aAMHHOKHUCIIOT B COCTaBe M3y4aeMOW CMeCH. AMUHOKHCIOTHI, pacHojararoliyecs Ha OJHOM YpPOBHE,
UJICHTUYHBI.

OrbIT 2. Peakuuu ocaxxaicHus OEIIKOB.

Peaxmusvt  u  obopyooeanue: cvigopomka Kposu, KoHY. azomuas kucioma, 20% pacmeop
cynvocanuyunosoli kuciromol, 5% pacmeop mpuxiopykcycHou kuciomsl, 5% pacmeop cyrvghama meou,
5% pacmeop ayemama ceunya, npooupKu, NUNEMKU, CNUPMOBKU.

2. 1. Ocaxxnenue OeIKOB MPU HArPEBaHHH.
B npo6upky Hanusarot 0,5 M1 pacTBOpa Oesika M HarpeBaroT.
2. 2. OcaxaeHne OEIIKOB COSIMH TSIKEIIBIX METAJIIOB.

benku mpu B3auMOAEHCTBUM C COJISIMU TSKEJBIX METAJUIOB (Mellb, PTYyTh, CBUHEI U JIp.) ACHATYPUPYIOT U
00pa3yloT HepaCTBOPUMBIE B BOJIE KOMILJIEKCHbIE COEAMHEHHUS BCIIEACTBHE aJCOPOLUU TSKEIOro MeTasiia
Ha TOBEPXHOCTH OenkoBOi MoJekyiabl. Ha 3Toif cmocoOHOCTH OelKOB OCHOBAaHO HCIOJIB30BaHUE WX B
KauyeCTBE NMPOTUBOSIINA MIPU OTPABICHUH TXKEIBIMU METAJIJIAMH.

B nBe mpoOupku HanuBaroT mo 0,5 mi pactBopa Oeinka. B mepByro nobasnsitor 2 kamm 5% pacTtBopa
cynbdara menu, Bo BTopyto — 2 Karu 5% pacTBopa aiierara CBUHIIA.

2.3. Ocaxnenue 0eKOB KOHIICHTPUPOBAHHBIMU MUHEPATbHBIMH KUCIIOTAMH.

Brimanenue 6enka B 0Ca0K IpU B3aUMOACHCTBUM ¢ KOHIIEHTPUPOBAHHBIMA MUHEPAJIbHBIMU KUCIOTAMU
00YyCIIOBIIEHO AETHIpaTaIiel OEIKOBBIX MOJIEKY, 00pa30BaHHMEM HEPACTBOPHUMBIX KOMIUIEKCHBIX COJIeH
OenKa U KUCJIOT U Jip. B n30bITKE CEpHOI U COMSTHOM KUCIOT MPOUCXOJUT PACTBOPEHHE MIEPBOHAYATIEHO
BBINABIINX 0CAIKOB OesKa. M30BITOK a30THOM KHCIIOTH HE PacTBOPSET OCaXIeHHBIN Oesok. Peakuus ¢
a30THOU KUCIJIOTOM MCHONB3YETCS MPHU KIMHUYECKUX UCCIICIOBAaHUAX MOUM HA IPUCYTCTBUE B HEll Oeska
(mpoba I'enepa).

B mpoOupky HanmmBaroT 1 MJI KOHIIEHTPUPOBAHHOM a30THOW KHCJIOTHI W 3aTéM, HAKJIOHHUB IMPOOHPKY,
OCTOPOKHO TPHJIMBAIOT TI0 CTEHKE PaBHBIA 00bEM pacTBOpa Oenika. BeTpsaxuBaroT mpoOUpPKy U 100aBIISIIOT
N30BITOK a30THOM KUCIIOTHI.

2.4. OcaxeHne OEIKOB OPraHUUYECKUMHU KUCIOTAMHU.

Peakiun ¢ TpUXJIOPYKCYCHOH H  CYJIb(OCATUIIMIOBON (2-THIPOKCH-5-Cynb(HOOCH30MHOM) KHUCIOTaMH
SIBTISTIOTCSI BEChMa CHENM(DUISCKUMH ¥ TyBCTBUTEIBHBIMU. X HCIIONB3YIOT B KIMHUYECKUX JIAOOPATOPHSIX
npu OOHapy>keHUH OejKa B MOYE W JAPYrMX OUOIOTHYECKHUX KUIAKOCTIX. Cynb(pocaauIuioBas KACIOTa
crocoOHa Oca)<1aTh MPOAYKTHI pacmajaa OCiKOB - MEeNTHIBL. TPUXIOPYKCYCHAs KHCIOTa OCAXKIACT TOJIBKO
oenku. Ee ucmonb3yloT mpu OmnpeaesieHnd HeOEIKOBOTrO (O0CTaTOYHOTO) a30Ta KPOBH, B COCTaB KOTOPOTO
BXOJISIT IPOAYKTHI pacmaaa u ooMeHa OeIKoB.

B nBe mpoOupku HamuBaioT mo 1 mu pactBopa Oenka. B omny mnpoGupky noGasmsror 1-2 kamm
CyNb(OCATUIIIIOBON KUCIIOTHL, @ B IPYTYIO - TPUXIOPYKCYCHOM KUCIOTHI.

KoHTposnpHBIE BONIPOCHI

1. Kakumu cBoiicTBamu 00J1a1ar0T aMUHOKUCIIOTHI?

2. JlaiiTe onpeeseHne YeThIpeX YPOBHEH CTPYKTypbI Oelka.

3. Kakue cBs31 cTaOMIM3MPYIOT NEPBUYHYIO, BTOPHUHYIO, TPETUUHYIO U YETBEPTUUHYIO CTPYKTYpYy Oenka?
4. Yto mOHUMAIOT NOA JeHaTypauueil 1 peHarypanueit 6enkoB? Kakue areHThl BBI3BIBAIOT IEHATYpAIHO?
5. Haiite onpenenennie UD3T u UNUT nyis aMMHOKHUCIIOT M OEITTKOB.

6. Kakoe npumeHeHne HaX0QUT METO/I XpoMarorpaduu B MeguiHe?

7. Kakx B METUITMHCKOM TPAKTUKE UCTIONB3YIOTCS SIBJICHUS JACHATYPAIIMH M BBICAIIUBAHUS OCITKOB?
JlaGopaTtopHoe 3ansiTHE.

Jlabopatopnas pabora «DepMeHTHI.
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Peakmusebvi, obopyoosanue: cwipoti kapmoghenv, 1% pacmeop nupocainona, 2% pacmeop nepokcuoa
6000poda, pazdasieHHblil pacmeop clionsl, [%-Hulll pacmeop xnopuoa wampus, [%-uviti pacmeop
cynoghama meou, 10% pacmeop cudpokcuoa nampus, pacmeop Jloeons, 2 H pacmeop CONAHOU KUCIOMbL,
10% pacmeop cepnou kucromwul, 0,1% pacmeop Kpaxmana, npobupku, mepmomemp, OaHs 600sHAA,
INIeKMpUiecKas NIumKa, NUNemKuy, 60pOHKa, 6ama, MepPHblll YUIUHOP, CNUPMOBKA, mepKa.

Conepxanue 1a00paTopHOil paboThI

OmpiT 1. OTKpBITHE IEPOKCHA3HI B KapTodee.

Kaprodens natuparor Ha Tepke. HeGonpIiioe ero KOIMuecTBO MEPEHOCAT B MPOOUPKY, H00aBistoT 1 M
1%-Horo pactBopa muporamiona U 2 Kamin 2%-HOro pacTBopa IMEpoKcHIa Bojgopona. MHOrokparHoe
JIEeTUAPUPOBaHUE (OKHMCICHHE) NHPOraljioNa M psAAa MPOMEXKYTOUHBIX MPOAYKTOB A0 0Opa3oBaHUs
MypIypOrajuliHa MPOUCXOAUT C YYacTUEM MEPOKCHJA3bl, Mepearolield aToMbl BOAOpoaa ¢ cybcrpara Ha
HEPOKCH]] BOAOPOA.
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OmnpIt 2. 'maponus kpaxmalla o-aMHJIa30i CIIIOHBI.

Pot ononackuBarot 2-3 pasza BomoW s yaajeHHs 0CTaTKOB nmuiu. OTmepstoT S0 MiT JUCTWITMPOBAHHOU
BOJIbI M OINOJACKMBAIOT €0 POT B TeUYeHHE 3-5 MHUH B HECKOJbKO mpueMoB. CoOpaHHYIO >KUIKOCTH
(buUIBTPYIOT Yepe3 BaTy, U GUIBTPAT UCIIOIB3YIOT JIsl paOOTHI B ONbITax 3 U 4.

TotoBar 2 BopsHbie Oanm ¢ Temmeparypoir 37-40 u 100 °C. B mpoOupku HaIMBalOT PacTBOPHI B
cooTBeTcTBUM C Tabmuueil. [lomemaior nponymepoBanHble mpobupku B Oanu. Ilo xomy skcrepuMeHTa
(10—15 munH) mpoBoasT mpodbl ¢ pacTBopoM Jltoroms, /Ui 4ero yepes Kaxple 2 MHUHYTBI M3 MPOOHPOK
orouparot nmpoOsl B yucThie mpodupku (0,3-0,5 mMi1) U TPOBOIAT ¢ HUMH peakiuio ¢ pactBopoM Jlroroms. O1
BO3HUKAIOIIEE OKpalluBaHue. Pe3ynbTaThl OMbITa W 3aKIIOYEHHUS O MPOTEKAHWU TUAPONN3a (TIOJHBIH,
YaCTUYHBINA, HE MPOTEKAET) 3aHOCAT TaONHILY:
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No Cogepainoe T °C Bpemsa, | Leer B peakisn Hamuaie
npoOHPKH ; MHH. c HoJoM THIpoOmH2a
1 |31 p-pa Kpaxmama + 37 2
+2 mn 10% H2504 4
6
8
10
2 |3 M1 p-pa kpaxmama + 100 2
+ 2 mm 10% H2504 4
6
g
10
3 |31 p-pa Kpaxmana + 37 2
+3 M p-pa aMHIAZEI 4
6
8
10|
4 |3 a1 p-pa Kpaxmana + 37 2
3 M7 p-pa aMHIasEl + 4
+1ma2g HC] 6
8
10
5 |3 M1p-pa kpaxmuana + 37 2
+ 3 M1 OpOKHIIASEHHOI O 4
p-pa aMHIa3E! 6
8
10
Cxema ruzposnusa Kpaxmalia o-aMuiIa30i CIIOHBI:
(CeH1005)m +H,0(a -avurasa) (CsH1005)m +H,O0la—asmunma)
KpaxMan e AMHIIOIEKCTPHHEL ’
(CeH100s): + H,0(a —asmunasa) (CeH100:h +H,0(a - asanasa)
SPHTPOIEKCTPHEEL s AXPOIeKCTDHHEL -
(CeH1005)k + HyOla—avuasa) C12H22022
MATETOIEKCTPHHEL 7 MATETO2a

B BbIBOZaxX CpaBHUTE aKTHBHOCTh HEOPTAaHWYECKOTO Karanau3aropa M (pepMeHTa; caenaiTe 3akioueHHe O
BIussHUK pH 1 Temneparypsl Ha aKTUBHOCTb AMMJIA3BL.

OmnpiT 3. [leiicTBUE aKTUBAaTOPOB M UHTMOUTOPOB HA O-AMUJIA3y CIIOHBI.
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B nepsyio nmpobupky HamuaioT 1 mi 1% pactBopa xmopuaa Hatpusi, Bo Bropyto - 1 ma 1% pactBopa
cynbgara Menu, B TPEThio - 1 M1 AUCTIIIMpOBaHHON Boabl. Bo Bce mpobupku pobasistor mo 2 mia 0,5%
pacTBopa Kpaxmaja M TO 2 Kamid pas3BeneHHoW Bomoi cmroHsl (1:5). Comepkumoe mpoOUpPOK
MEePEMEIINBAIOT BCTPSXUBAaHUEM, IOMEUIAIOT B BOAsSHOM Tepmoctar ¢ Temmeparypoir 37 °C. Yepes
UHTEpBaJIbl B | MUHYTY U3 IMpoOUPOK OTOMparoT mpoOsl B yucthie npodupku (0,3-0,5 M) U nmpoBoasT C
HUMH peakIuio ¢ pactBopoM Jltorons. Pesynbrarsl (LBET pacTBOpa) 3amMChIBalOT B Tabmuily. [uaponus
NPOBOAAT B TeUeHHE 5 MUHYT. JlenaroT BBIBOA O JEHCTBUU (AKTUBATOp, MHIHOUTOP) HCCIETOBAHHBIX
100aBOK.

Ne mpoOHpEH 1 2 3
Jobaexa NaCl CuSO4 H:0

Bpewms, Mun
L | s [ L | B [ =

4
4

KoHTponbHbIE BOTPOCHI

1. KakoBa poinb pepMEHTOB B opraHuzMe?

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

3. Uto npencrasnseT coO60i aKTUBHBIN LIEHTp GepmenTa’?

4. KakoBbl 0COOCHHOCTH JEWCTBHS (DEPMEHTOB 110 CPAaBHEHHMIO C JIEHCTBHEM HEOPTaHWYECKHUX
KaTrajanu3aropoB?

5. [Touemy 1ipu KUTISTYCHUH PACTBOPOB (PEPMEHTOB MPOUCXOIUT UX WHAKTUBAITUS?

6. B ueMm nposBnsiercsa cnenupuIHOCTh epMEHTOB caxapa3bl U amuia3bl? Kak ee MOXHO 0Ka3aTh?

7. Kakoe BnusiHME OKa3bIBaeT NMOHWKeHUe pH cpenpl 1 Ha aKTUBHOCTH O-aMHWJIA3bI CIIFOHBI U TOYEMY ?

8. Kakoii mpHHIIUII JIEKUT B OCHOBE KaU€CTBEHHOTO Omnpe/esieHus (GepMeHTOB?

9. Uto Takoe akTUBATOPhl M MHTHOUTOPHI pepMeHToB? Kak MOXKHO MCCIen0BaTh UX BIWSHHUE HA JCHCTBUE
dhepmenTa?

10. Kakue Buap1 nHTUOMpoBaHus epMeHTOB BaM n3BeCcTHBI?

11. IlpuBeaute npumep HecnenUupUIECKOT0 HEKOHKYPEHTHOTO HHIMOMpOoBaHUs (hepMeHTa.

12. B yeM cOCTOHT OTINYME KOHKYPEHTHOTO M HEKOHKYPEHTHOTO HHTHOUPOBaHUS ?

13. B yem oTiiMuMe HEKOHKYPEHTHOTO U O€CKOHKYPEHTHOTO MHTMOMPOBaHMUs?

14. TlpuBenuTe npuMepbl UCTIOJIB30BaHNS HHIMOUPOBaHUs (PEPMEHTOB B MEIUIIMHE.

4.3 TIpomexxyTouHas aTTecTalus Mo AUCHUILTIHE TPOBOAUTCA B hOpME 3a4eTa, SK3aMeHa
Tunossie Bonpocskl 3auera (OIIK-7, ITK-5)
Tunosble 3axanus s 3a4era (OIK-7, ITK-5)

Tunossie Bonpocekl 3xk3amena (OIIK-7, IIK-5)
Tunosbie BONPOCHI 3a4eTa
1. Ilponiecc hopMUpPOBAaHUS TPETHUHON CTPYKTYpHI Oerka -
a) IIarepoH;
0) IOMCH;
B) (oI IUHT;
') MeTaboI0H



2. K mpocTbiM OenkaM 11a3Mbl KPOBH OTHOCHTCS

a) TeMOTJIO0HH;

0) MHOTIOOUH;

B) heppuTHH;

r) TpaHcheppuH;
1) aJibOyMMH;

e) uuroxpom P450
3. MtHb conepxxut
a) 4 b-uenuy;

0) Fe3+;

B) 4 a-emny;

r) Fe2+

4. K KakoMy KJIacCy OTHOCHUTCSI ()€PMEHT, KaTaIM3UPYIOIMIUN PEAKITUIO:

CH=CH

N CHy—CH—COOH =N
L :IE ll\.llH N L /J DCI)DH
N 2 NH3 N
H H

a) OKCHJIOPEIYKTa3bl,
0) TpaHcdepassl;
B) THIPOJIA3HI,

r) JUa3bl;
1) ©30MEepasbl;

€) Jurasbl?
5. [Ipn oO6paTiMOoM HEKOHKYPEHTHOM MHTUOMPOBAHHH:

a) Onmaromapss 00pa3oBaHUIO CTAOWJIBHOM KOBAJGHTHOW CBSI3W (EpMEHT TOABEPraeTcsl IOTHOU
WHAKTUBALINHY;

0) cyOcTpaT U MHTUOUTOP CBA3BLIBAKOTCH € PA3HBIMM HEHTPAMM;
B) HHTHOUTOP CBA3BIBaETCS ¢ ES-KOMIUIEKCOM B BHIE TPOHHOTO KOMIIEKCA;

T') IPOMCXOIUT JeHATypauus OeIKOBON 4acTH pepMeHTa

1.

TunoBbie BONPOCHI IK3aMeHa

I 1. JIunonporenHsl U UX Pojb B TPAHCIIOPTE XOJIECTEPUHA: S3HIOTEHHOTO U 3K30T€HHOTO.
[IprurHBI BOSHUKHOBEHHUS aTEPOCKIIEPO3a.

2 2. VcTounuku 00pa3oBaHus U MEXaHU3MBI 00€3BPEKMBAHIE aMMHAKa B OpraHUu3Me.

3 3. Perynsauus oOMeHa yrieBo0B, )KUPOB U aMUHOKHCIIOT MIPHU YYaCTUU MHCYIIMHA, [JIFOKaroHa,
aZipeHaINHa U KOPTU30JIa.

4 4. Poib modek B perynsiuu BOAHO-COJIEBOrO 0OMeHa opranu3Ma. Basonpeccun. Cucrema
PEHUH - aHTUOTEH3UH - aJIbJ0CTEPOH. bruoxumuueckre MexaHu3Mbl BO3HUKHOBEHUS TOYEUHON
TUIEPTEH3UU.

55. ®epMeHTHI KPOBU KaK OMOXMMHUYECKHE MHIUKATOPhI MOBPEXKICHHSI BHYyTPEHHUX OPraHOB
(mpu nH(papKTe MHOKap/a, 3a00I€BaHUSIX MBIIIII, OITYXOJISIX KOCTEH, MaHKpEaTHuTe).

Tunosble 3aganua a4 3x3amena (OIIK-7, IIK-5)
Tunosrle 3alaHuA AJId OK3aMCHaA
B xpoBu OonpHOrOo OOHapykeH BBICOKMH ypoBeHb KpearnHpochokunazer (MB) wu

acnapraramuHoTpaHcdepasbl. KakoB npeanonoXuTeIbHbI TUardo3?

Pelnenue:

HNudapkT Muokapaa.
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2. YV KeHIIUHBI, CTPAJAIOIICH KEITIHOKAMEHHON OO0JIe3HBIO, TIOSBIIMCH OO B OOJIACTH TIEUEHU, OBICTPO
Pa3BUIIOCH KENTYITHOE OKpAalTUBaHUE CKJIEp, KOXKH, Kall 00ECIBETHIICS, MOUYa MPHOOpeNa 1BET KPETKOTo
yas1. Kakoil Il XKeNTyxXu y KEeHIUHBI?
Pemenne:
OO0TypanuoHHAas xKeJTyXa.

3. B nmerckoe oTnaeneHHE MOCTYNHJI MalbdMK 12 jer ¢ kanobaMu Ha Kaxay, OOWIBHO NMUThE U YacCTOE
Moyencmyckanue. [lo cioBam Martepu: peOCHOK OYEHb IMOABMXKEH, MOCIEAHHE 2-3 Mecsla ynoTpediseT
MHOTO KHJKOCTH, YaCTO MOYUTCS HOUBIO, TepsieT B Bece. Copeprkanue o0mero 0eyka B ChIBOPOTKE KPOBH —
87 r/n, TIOKO3BI — 5,4 MMOITB/T. AHANM3 MOYM: AUype3 — 4 JI, MoYa Mpo3padHas, COJIOMEHHOTO IIBeTa, 0e3
3amaxa, Oenok, caxap M KETOHOBBIE Tena OTCYTCTBYIOT. Conepkanue MoueBHHBI cocrtasiser 0,7 %,
xnopuoB — 0,2 %, oOHapykeHbI cnenbl cynbdaToB u Gocdaros. YaensHsiit Bec moun 1,005 r/mi. [aiite
3aKITIOUEHHE 0 Pe3yJIbTaTaM aHaJIH30B.

Pemienue:
Hecaxapubiii nuatet, nepuunt AT

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

3auer

Jeckpuntops! (ypoOBHU) — OCHOBHBIC IPU3HAKH OCBOSHUS (ITOKA3aTeIN

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

OIIK-7 JIoCTaTOYHO XOPOIIIO OPUEHTUPYETCS] B OMOXUMHUYECKUX TEPMUHAX U
MOHATHUSIX, 3HAeT  XUMHKO-OMOJIOTMYECKYI0  TE€PMHHOJIOTHIO,
CYUIHOCTb IMpPOLIECCOB, MPOHUCXOASIIMX B >KUBOM OpraHu3Me Ha
MOJIEKYJISIPHOM M KJIETOYHOM YPOBHSIX B HOPME U TNPHU Pa3IUYHBIX
MATOJIOTUSIX. 3HAET OCHOBHBIE OMOXMMHUYECKHE MapKephbl, OCHOBHbBIE
MOJIEKYJISIDHBIE MEXaHH3Mbl pa3BUTHS 3aboneBaHuil. CrocoOeH
aHAJIM3UPOBATh SKCIEPUMEHTAIBHYI0 HH(OpPMAaLMIO A pelleHus
npodeccuoHaNbHBIX 3a/lad CaMOCTOSITENbHO WJIH C TIOMOILBIO
MIPEno/IaBaTes, MOJIb30BaThCs HEOOXOAMMOM JTUTEPATYPOH.

[IK-5 JleMOHCTpHUpyeT MOHMMaHNEe OMOXMMUYECKUX MEXaHU3MOB Pa3BUTHUS
[aToJIOTHH, 3HAaeT W TOHMMAaeT HEOOXOOUMOCTh MPUMEHEHHS
OMOXMMHMYECKUX TECTOB Ha 0a3e MPUHIUIOB JIOKAa3aTelIbHOM
«3a4TECHON MEIUIUHBI. 3HAET TEOPETUYECKHE U SKCIECPUMEHTAIBHBIE METOJBI
(50 - 100 GannoB) WCCIIEOBaHNs, J1a0OPaTOpHBIE METOABl AHAIN3a OMOIOTMYECKUX
KHJIKOCTEH, OCHOBHBIE OMOXUMHUECKUE TPOSBICHUS 3a00I€BaHUI.
CriocobeH caMOCTOATENbHO JIMOO C TIOMOIIBIO MpEenojaBaTelis
Ha3HayaTb W  HMHTEPIPETUPOBATh  PE3YNIbTaThl  COBPEMEHHBIX
71a00paTOPHBIX HCCIICAOBAaHUNA Yy OOJBHBIX; NpPUME-HSAET HUX I
pelIeHNs] CUTYallMOHHBIX 3a7a4. Biaaeer OCHOBaMH IOCTaHOBKHU
IMarHo3a  Ha  OCHOBAaHUM  pE3yNbTaroB  OMOXMMHYECKHX
HUCCIIENOBAHUNA OMOJIOrMUECKUX HKUIKOCTEN
[Ipu oTBeTe MOXET AOMYCKaTh HETOYHOCTH WIJIM HE3HAYMTEIbHBIC
omnOKM, HE BCerna IOJIHO pacKpbelBaeT Bompoc. Bompocsl,
3aJjaBaeMble  IPEroJaBaTeieM, HE BBI3BIBAIOT  CYIIECTBEHHBIX
3aTpyAHECHUM.

OIIK-7 [Tnoxo Bmameer OMOXMMHUYECKMMH TEPMHUHAMH M TIOHSATHUSMH, HE
MOHMMAeT  XHWMHKO-OMOJIOTHYECKOH  CYIIHOCTH  IPOIIECCOB,
MIPOUCXOIAIIMX B )KHBOM OPT'aHU3ME Ha MOJICKYJISIPHOM H KIICTOYHOM
YPOBHSAX B HOPME M IIPH Pa3jIMYHBIX HaroJiorusx. Mcrmonb3oBaHue
JUTEPATYphl JUIS pelieHus] NpodeCCHOHANBHBIX 3a/1ad BBI3BIBACT
CYIICCTBEHHBIC 3aTPYIHCHUS.




«HE 3a4TCHO»
(0 - 49 6annos)
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[K-5

He monuMaer GMOXMMHYECKUX MEXAaHHU3MOB Pa3BUTHUS I1aTO-JIOTHIL.
ITn0X0 3HaeT OCHOBHBIE OMOXUMHUYECKHE METO/IbI aHATIN3a, Hauboee
pacrpocTpaHeHHble  OMOXMMHUYECKHE  TECTbl, HE  CIIOCOOCH
NPUMEHSATH UX JUIS PELICHUs] CUTYallMOHHBIX 3a/1a4.

JlonmyckaeT rpyOble OIIMOKH MPU OTBETE Ha BOIMPOCHI JIMOO COBCEM
HE JaeT oTBeTa. HeyBepeHHO M JIOTMYECKH HENOCIeI0BaTeIbHO
u3jgaraer marepuan. HempaBuIbHO OTBEYaeT Ha  BOMPOCHI
IperoaBaTes.

DK3aMeH

Onenka

Kommnerenmu

HeckpunTops! (YPOBHH) — OCHOBHBIE MPU3HAKH OCBOEHUS (IIOKa3aTeI
JOCTHXKCHHUSI pe3yJIbTaTa)

COTITHYHOY
(85 - 100 6ammoB)

OIIK-7

CBoOOAHO oOpHeHTHpYyeTCs B OWOXMMHYECKHX TEpPMHUHAX U
MOHSTHSX, JEMOHCTPUPYET  BBICOKHI  ypOBEHb 3HaHU’
XUMHKO-OMOJIOTUYECKOM CYHITHOCTH MPOLECCOB, MPOUCXOIANINX B
KUBOM OpraHu3Me€ Ha MOJIEKYJISPHOM M KJIETOYHOM YpPOBHSX B
HOpPME M TIpU pa3IUYHBIX MATOJOTHSIX. YMEET IM0JIb30BaThCs
y4eOHOW, Hay4yHOH, HAyYHO-TIOMYJSIPHOW JIUTEPATypoOr, CEThIO
WNutepuer nns  mpodeccruoHanbHON  nesrenbHocTH.  CBOOOAHO
BIIAZICET TEOPETHUECKOW 0a30if  OHMOXMMHUYECKHX  MapKepOB,
OOBSICHSIIOIIMX MOJIEKYJISIPHBIE MEXaHU3Mbl Pa3BUTHS 3a00JIEBaHMUIA;
NpUeMaMHd aHalIM3a dOKCIEePUMEHTANbHOM  uHboOpManuu s
pelieHus nmpodeccuoHaNbHbBIX 3a/1au.

[K-5

JleMoHCTpHUpyeT ITyOOKoe TOHUMAaHUE OMOXUMHUYECKUX MEXaHU3MOB
pa3BUTHS  TATOJOTMH, 3HAeT W IOHMMAeT HEOOXOIUMOCTh
NpUMEHEHUs OWOXMMMYECKMX TECTOB Ha 0a3e MPHUHIUIIOB
JOKa3aTeabHOM MeauuuHbl. [Ioka3bIBaeT BBICOKUN YPOBEHb 3HAHUU
COBPEMEHHBIX TEOPETUUYECKUX M DKCIEPUMEHTAIbHBIX METO/I0B
UCCIIEIOBaHUA, J1a0OpaTOPHBIX METOAOB aHAJM3a OHOJIOTHYECKHX
KHJIKOCTEH, OCHOBHBIE OMOXUMHUECKUE TPOSBICHUS 3a00I€BaHUI.

Crnocoben 0e3 3aTpyiHEHM Ha3Ha4aThb M MHTEPIPETUPOBATH
pe3ylbTaThl  COBPEMEHHBIX  JIADOPATOPHBIX — MCCIEIOBAHUU Y
OOJIbHBIX; TPUMEHSET WX Ui pPElICHHs CUTYaI[MOHHBIX 3ajad.
Bnageer ocHOBaMHM IIOCTaHOBKM JMarHo3a Ha OCHOBAaHMHU
pe3ylbTaroB  OMOXMMHUYECKHX  HMCCICIOBAHUN  OHMONOTHYECKHUX
KUIKOCTEN

OTBeT NOCTPOEH JIOTMYHO, MaTepuaj M3jaraercs 4YeTKO, SCHO,
XOPOIIHM SI3BIKOM, apTyMEHTHUPOBAHO.

Ha Bompocs! npemnofaBaresnisi oTBeUaeT cBOOOIHO, O€3 3aTpyaHEHU.

OIIK-7

JIOCTaTOYHO XOPOIIO OPUEHTUPYETCS B OMOXMMHUYECKUX TEPMUHAX U
MOHATUSAX,  3HACT  XUMHKO-OMOJIOTMYECKYI0O  TE€PMHUHOJOTHIO,
CYIIHOCTh MPOIIECCOB, MPOUCXOAAIIMX B JXUBOM OpraHM3Me Ha
MOJICKYJIIPDHOM U KJIETOYHOM YPOBHSAX B HOPME U IPH PA3JIUYHBIX
MaToJOTHsIX. 3HAeT OCHOBHBIE OMOXMMHYECKHE MapKephl, 3HAET U
MIOHUMAaeT OCHOBHBIC  MOJICKYJISPHBIE  MEXaHU3MBbl  Pa3BUTHS
3aboneBanuii. CrnocoOeH aHAIM3UPOBAaTh SKCIEPUMEHTAIBHYIO
uHpOpPMALMIO Ui pelmeHus  Npo(ecCHOHANbHBIX  3ajad,
MOJIL30BaThCsI HEOOXOIUMOM JTUTEPATYPOH.




«XOPOIIIO
(70 - 84 6amnoB)
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[K-5

JleMOHCTpUpYyeT  TIOHMMaHWe  OWOXMMHUYECKHX  MEXaHHU3MOB
pa3BUTHs TATONOTWH, 3HAET ¥ TMOHHMAaeT HEOOXOIUMOCTh
MPUMEHEHUS OMOXMMHUYECKHX TECTOB Ha 0a3e MNPUHIUIIOB
JIOKa3aTeIbHOM MEIULIUHEI. 3Haer TEOPETUICCKUE u
OKCIEPUMEHTAbHBIE  METOIbl  WCCIIEJOBAaHUSA, JTAOOpPATOpPHBIC
METOALl  aHajdu3a  OHOJIOTHYCCKUX  KUJIKOCTEH, OCHOBHEIC
OMOXMMHYECKUE MPOSIBICHUS 3a00I€BaHUI.

Croco0eH ¢caMOCTOATENLHO JTHOO € HE3HAYUTEIHLHOM ITOMOIILIO
MperoiaBaTeNisi Ha3Ha4aTh W HHTEPIPETUPOBATH  PE3YJbTATHI
COBpEMEHHBIX  J1a0OpaTOpPHBIX  HCCIEAOBaHUH y  OONBHBIX;
NpPUMEHSIET WX JUIS pelICHWs CHTYallMOHHBIX 3aj1ad. Brageer
OCHOBaMH TIOCTAaHOBKH JHMarHo3a Ha OCHOBAaHUHM Pe3yJbTaToOB
OMOXMMHUYECKUX UCCIIEIOBAHUI OMOIIOTHYECKUX KUIKOCTEN

[Ipun oTBere momyckaeT HE3HAYUTENbHBIE HETOYHOCTH, HE BCETIa
ITOJTHO packpbiBaeT BOIIPOC. Bomnpock, 3a/laBacMbIe
MPEToIaBaTesieM, He BBI3BIBAIOT CYIIECTBEHHBIX 3aTPyIHCHUIA.

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

OIIK-7

Cnabo opueHTHUpyeTCs B OMOXMMHUYECKUX TEPMHHAX U TMOHATHUSAX,
3HAaeT  XMMHKO-OMOJIOTUYECKYI0  TEPMHHOJIOTHIO,  CYHIHOCTh
IIPOLIECCOB, MPOUCXOASIINX B )KMBOM OpraHM3ME Ha MOJEKYJISIPHOM
U KJIETOYHOM YpPOBHSX B HOPME W IPHU PA3IUYHBIX MATOJOTHUSX.
3HaeT TONBKO OTHENbHbIE OWOXMMHUYECKHE MAapKephl, IJIOXO
IIOHMMAET OCHOBHBIE  MOJIEKYJISIDHBIE MEXAaHU3Mbl  pa3BUTHUS
3aboneBanuii. He cmocobeH caMOCTOSTENbHO aHAJIU3UPOBAThH
AKCIEPUMEHTAIbHYIO UHPOPMALIUIO Ui peleHus
npoeCCHOHANBHBIX ~ 33/1a4, HCIOJIb30BaHHE JIMUTEPATYphl s
perieHust Mpo(eCCHOHANBHBIX 33/1a4 BBI3BIBACT 3aTPYIHECHUS.

[K-5

3HaeT OCHOBBI OMOXMMHUYECKUX MEXaHHM3MOB Pa3BUTHUS TATOJOTHUH,
HO HE JEMOHCTPUPYET IITyOOKOr0 MOHWMAaHUS. 3HAET OCHOBHBIC
METOABl  WCCICNOBAHMs,  JIAOOpaTOpHbIE  METONBI  aHaJIM3a
OHOJIOTUYECKUX JKHIKOCTEH, OCHOBHEIC OHMOXHMMHUYCCKUE
NpOosIBIICHUS 3a00JIeBaHU.

CnocobeH  HazHayaTb W UHTEPIPETHPOBATH  PE3yJbTaThI
COBPEMEHHBIX J1a0OpaTOPHBIX UCCIIECOBAHUN y OOIBHBIX TOJNBKO C
ITOMOIIBIO MIPETIO/IaBaTeIs; ommbaercs npu pelieHnn
CUTYallMOHHBIX 3ama4. [lIoxo Blajgeer OCHOBaMH IOCTAHOBKHU
IUarHo3a HAa ~ OCHOBAaHWU  PE3ylbTaTOB  OHMOXMMHYECKHUX
HUCCIIENOBAHUNA OMOJIOrMUECKNUX HKUTKOCTEN

[Ipu oTBeTe AOMycCKaeT OMIMOKH, HEMOJHO PACKPHIBAET BOIPOC.
Bompockl, 3a1aBaeMble mpenogaBareieM, BEI3BIBAIOT 3aTPyIHCHHUS.

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

OIIK-7

[Tnoxo BnameeTr OMOXMMHYECKUMH TEPMHHAMHU U TOHATHSIMH, HE
MOHUMAaeT  XUMHUKO-OMOJOTMYECKOH  CYIIHOCTH  IPOIECCOB,
IIPOUCXOAAIINX B )KUBOM OPraHU3ME HAa MOJIEKYJISIPHOM U KJIIETOUHOM
YPOBHSIX B HOPME M IPHU pa3iMyHBIX Iartojorusax. Mcnosnb3oBanue
JUTEpaTypsl I pelieHus Mpo(ecCHOHANBHBIX 3ajlad BBI3bIBAET
CYILLIECTBCHHBIE 3aTPyJHECHUS.

IIK-5

He nmoHmmaer OMOXMMHYECKHX MEXaHH3MOB Pa3BUTHS ITaTOJOTHH.
[Tnoxo 3HaeT OCHOBHBIE OWOXMMHYECKHE METOABI aHaJH3a,
HanOoJlee pacpOCTPaHCHHBIE OMOXUMHUYECKHUE TECThI, HE CITOCOOCH
MPUMEHSTh UX JUIS PEIICHUS CUTYallMOHHBIX 3a/1a4.

JlomyckaeT rpyOble OIMMOKK MpHU OTBETE HA BOMPOCHI JTHUOO COBCEM
HE JaeT OoTBeTa. HeyBepeHHO M JIOTHYECKH HETOCIIeI0BaTeIbHO
u3jaraer Marepuan. HempaBHJIBHO OTBEYaeT Ha  BOMPOCHI
MPeToIaBaTeIs.




5. MeTonnueckue ykazaHus AJisi 00y4a0OIUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIlMN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxkaHueM paboueii mporpammbl nuctuiuimabl (PITJ]), xotopas ompexaenser coaepxaHue, o0bem, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
o0ecredyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLMILTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HHPOpMalLMOHHOE oOecledyeHrue AMCHUIUIMHBDY — yKa3aHa
pEeKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeECIeueHUue ITUCIUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX W WH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCUUIIINHBL.

5.2 PexomeHnnanuu o0y4aronmmMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro € Y4YeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTyphl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

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

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOM M JOMOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl M HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopori Ha pasMemnieHHblie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KOHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIM WKW B OTAEIbHOW TeTpamu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJDKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncriekT MoOXeT ObITh OMOPHBIM (COIEP)KATh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEpHYTOro IiaHa (co3gaBaTh IEpEedYeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIECH aBTOpA);

- TOTOBUTBH aHHOTAIMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS
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ColecenoBanue TmpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CO CTYIEHTaMH II0 BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4acTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasiMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHBII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMKA U3JI0KEHUS] MaTepHuaa,;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;

- HCIOJIb30BAaHUE JOMOJHUTEIBHOIO MaTepHaa;

- PallMOHAILHOCTH MCTIONB30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.

VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IOArOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMOo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBIE€HHOCTb, COOTBETCTBHE
CoZiepyKaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYpUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOEHHE PETIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHUTb Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COnIep)kKaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB WKT, cmocoObl ©u  yClIOBHS —JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHATbHOW WU yueOHOU
JesITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Cesepun E.C. buoxumus : yueonuk. - Mocksa: [DOTAP-Menua, 2016. - 768 c. - TekcT : 3MeKTpOHHBIN
/l 9BbC «KoHcynpTanT CTyJIEHTa By3a u MeZIBy3a [caliT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970437629.html

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. Makcumenko B.b., Cuntotuna C.E., lllyouna A.I. CuryanuoHHble 3a7a4ul 1O OMOXUMHH : y4eO.
nocobwue. - Tam60B: [M3nat. mom TI'Y um. I.P. Jlepxkasunal, 2013. - 79 c.

2. I'ynun A.B., Cuntoruna C.E., lllyouna A.I. buoxumus : yue6. mocobue : B 2 .. - Tam60B: [U3nar. nom
TT'Y um. I'P. JlepxaBuna], 2016

3.4.1: 4. 1, 2016. - 149 c.

4. I'ybapeBa A.E. buonorumveckas XWMHsS : CUTyallUOHHBIC 3aJa4dl W TeCThl : ydeO. mocodme. - M.:
I'S0TAP-Menua, 2016. - 528 c.
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6.3 VlHble HICTOYHUKMU:
1. YHuBepcuteTckas OMOIMOTEeKa OHJIAHH: AIEKTPOHHO-O0MOIMoTeYHas cuctema - http://www.biblioclub.ru
2. Korcynbrant ctynenTa. ['yMaHUTapHbBIE HAYKH: SJIEKTPOHHO-OMOIHOTEYHAs CCTeMA -
3. Poccuiickas HanmoHanbHass OnoInoTeka - www.nlr.ru
4. Hayunas snexktponHas Oubianoreka Poccuiickoit akaieMiun eCTECTBO3HAHUS - Www.monographies.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HH(POPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITINHEC HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IpynmnoBbIX W HWHIAWBHUAYAJbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U IIOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllUMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHus: 11 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecrneYnBaroIe TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JIumeH3noHHOE MPOrpaMMHOE 00ECTICUCHHE:!

Microsoft Office [Ipodeccronanbhsrii mioc 2007

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Omneparmonnas cuctema Microsoft Windows 10

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

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. DIEKTPOHHBIIN Karajor DyHIaMEHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

2. OBC «YuuBepcurerckas 0ubianorexa onnaitn» . — URL: http://www.biblioclub.ru

3. OBC «KoHCynbTaHT cTyneHTa»: KouleKuuu: MenunuHa. 3npaBooxpaHeHue. ['ymaHu-TapHblE HayKH
(xomrutekt TamboBckoro I'Y) . — URL: http://www.studentlibrary.ru

4. Hayunas snextponnas oubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru
5. Poccuiickas rocynapcrBenHast 6nbnuoreka. — URL: https://www.rsl.ru
6. Poccuiickas HarmoHanbpHas onbamoreka. — URL: http://nlr.ru

7. Hayunas oanektpoHHas OuOmuorexka Poccuiickoit  akamemun — ectectBo3HaHms. —  URL:
https://www.monographies.ru

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiictBue mnpemnogaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOJb3yEeMbIX B
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM Cpesle YHUBEPCUTETA.



