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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-7 I'oTOBHOCTB K HCIOJIb30BAaHUIO OCHOBHBIX (DM3UKO-XMMUYCCKHX, MAaTEMAaTHIECKUX U
MHBIX €CTECTBEHHOHAYYHBIX MOHATUI 1 METOJIOB MPHU pelIeHUH MPpodeccHOHaTbHBIX 3a/1a4

ITK-5 l'oToBHOCTH K cOOpY M aHAIHM3Y Kajl00 MalMeHTa, TAaHHBIX €r0 aHaMHE3a, Pe3yIbTaToOB

OCMOTpa, JIabOpaTOpHbIX, HMHCTPYMEHTAIbHbIX,

IaToJI0TrO-aHAaTOMHUYCCKNX W HHBIX

I/ICCJ'IC,I[OBaHI/Iﬁ B IEJIAX pacrio3HaBaHUA COCTOSHHUA WKW YCTAHOBJICHUSA Q)aKTa HaJIM4YHA UJIN

OTCYTCTBHA CTOMATOJIOTUYCCKOIO 3a00JIEBaHUSA

1.2 Buns! u 3a1a4u poeCCUOHANBHON A€ATEIbHOCTH O AUCHUIUINHE:

- JHAr"HoCTHYCCKas
- AUAr"HoCTHKa HCOTIOXHBIX COCTOSIHUI

- AHarHoCTuKa CTOMATOJIOTHYCCKUX 3a00JIEBaHUN M IIATOJIOTHMYECKUX COCTOSHHMI

- TPOBEJCHUE AKCIEPTU3bl BPEMEHHOH HETPYAOCIOCOOHOCTH M YYacTHE B HMHBIX

BHUAax MGIIPII.[HHCKOﬁ OKCIICPTU3LL

1.3 B pe3ynbrare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMHUPOBAHBI

CJICAYIOIIUC KOMIICTCHIIUU

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOIUMOM TS

O0600ITIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC TN

npodeccruoHaIbHEIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (IPH HAUTHIUAH WIH PO CCHOHATBLHOTO
npodcTangapra) TEHCTBHUS

3HaHUSA U YMEHHsI, HEOOXOAUMBIC TSI POPMUPOBAHMS
TPYJOBOTO JICHCTBHS / KOMITETCHIINU

OIIK-7 T'oTOBHOCTB K
HCIIOJIL30BAaHHUIO0 OCHOBHBIX
(PM3UKO-XUMUYECKHX,
MaTeMAaTHYECKUX U HHBIX
€CTECTBEHHOHAYYHBIX
MOHSITUN U METOJIOB MPHU
penieHun
poecCHOHABHBIX 3a7a4

3HAeT ¥ IOHUMACT:

XIMHKO-ONOJTOTHIECKYTO CYLTHOCTD MIPOLIECCOB,
MIPOUCXOAIINX B )KHBOM OpraHH3Me Ha MOJICKYJSIPHOM U
KJIIETOYHOM YypOBHSIX B HOPME H TIPU Pa3TUIHBIX
MATOJIOTUAX

YMmeer (criocoOeH IPOAEeMOHCTPUPOBATH ):

MOJIb30BaTbCA y4eOHOH, HAy4YHOH, HAYYHO-TIOMYJISIPHOM
TuTepaTypol, cerbto MHTEpHET s npodeccroHanbHOM
JESATSILHOCTH

Bnaneer:
TEOpPETHUCCKON  0a30ff  OMOXMMHYECKHX  MapKepoB,
OOBSICHSIOIINX ~MOJIEKYISIPHBIE MEXaHHW3MBl Pa3BUTHUS

3a00JIcBaHUM TIOJOCTH PTa; IPUMEHEHHEM IIEPEIOBBIX
TEXHOJIOTHH B 00acTH OHMOXMMHH UIST OOCIIEIOBaHUSA
ManyeHTa

- A/01.7 TlpoBenenue
00caen0BaHus MallMeHTa C
LIEIbI0 YCTAHOBJICHHS
JIarHosa

[TIK-5 T'oToBHOCTH K cOOpY |
aHaIM3y kajob MmarreHTa,
JIAHHBIX €TO aHaMHe3a,
PE3yIIbTaTOB OCMOTPA,
J1ab0paTOPHBIX,
WHCTPYMEHTAJbHBIX,

3HaeT ¥ MOHUMAET:

OHMOXMMHYECKHE MEXAHHU3MEI 06paSOBaHI/I$I BY6HOFO
HaJICTA, pa3BUTHUA Kapru€Ca, BOCIIAJICHUS I[TapOJOHTA,
COCTasB, (bYHKL[I/II/I, peryssanui0  CCKpEeUun CIHIIOHBI, H
CJIIOHBI KaK IIpeaMETa J'Ia60paT0pHOI71 JNarHoCTHKH

YMmeeT (criocoOeH MPOAeMOHCTPUPOBATH):




[1aTOJIOr0-aHATOMUYECKUX U
HMHBIX UCCICIOBAHUN B
HENAX Pacro3HaBaHuUsS
COCTOSIHUSA WA
YCTaHOBJICHUS (haKkTa
HAJUYHS UK OTCYTCTBUS
CTOMATOJIOTHYECKOTO
3a00JIeBaHUsA

WHTEPIIPETUPOBATh JIAaHHBIE nab0paTOPHBIX
HCCJICAOBAaHUI;
000CHOBBIBATH HEO0O0XOIUMOCTb u 00BeM

JOIIOJTHUTCIIbHBIX na6opaToprIx HCCHC,I[OB&HPIP’I;
AHAJIM3UPOBATL COCTOAHUC OpraHrn3Ma 4YCJIOBCKA B LCIIOM
1 COCTOSAHHUC pOTOBOﬁ MOJIOCTU B YaCTHOCTHU, UCTIOJIb3YS
3HAHUS 0 OMOXMMHYECKUX nponeccax;

MMPOrHO3UPOBATH BJIUAHUC 3a00J1eBaHUI Ooprann3Ma Ha
MMpOLCCChl, NPOTCKAIOIINEC B pOTOBOﬁ MOJIOCTHU, UCTIOJIB3YH
3HaHHUA O B3aWMMOCBA3U Pa3INIHBIX METa0O0INYECKUX
HYTGﬁ B OpraHMu3Me 4YCJIOBCKaA,

HUHTCPIIPETUPOBATH PE3YIbTAaThI OHMOXHUMHYECKUX
AHAIIN30B OMOJOTMYECKUX )KH,Z[KOCTCﬁ, B YaCTHOCTH
KpOBH, CIIFOHBI, MOYH

Bnageer:
MeTOoAaMH MPEIyTPEXKICHHUS u
3a00J1eBaHII POTOBOH TOJIOCTH

JUAarHOCTHUKH

KOMIIETEHIINU:

OIIK-7 TOTOBHOCTh K HCIIOJNBH30BAHUIO OCHOBHBIX (DHU3UKO-XUMHUYECKUX,
MaTeMaTUYECKUX M UHBIX €CTECTBEHHOHAYUYHBIX MOHSATHI M METOAOB MpHU
pelieHny npodeccroHaIbHBIX 3a1a4

Ne
n/m

HanmenoBanme
JIMCITUILINH,
OTIPEICIISIIOITIX
MEKIUCIUTUTMHAPHEIE
CBSA3H

dopma oOyyeHus

Ounas
(cemectp)

1123468

Bbuonorus

buooprannueckas
XUMUS

buoxumus potoBoit
KUAKOCTH

Marepuanosenenue

Menununckas
reHeTHKA

MuxkpoOuoorus,
BUPYCOJIOTHS -
MHKPOOHOIOTHS
MOJIOCTH PTa

OcobenHocTu
HOpMaJIbHON
(hU3HONIOrHH OPTaHOB
1 TKaHCH
YEIIOCTHO-TUIIEBOM
obnactu

CoBpeMeHHbIE
TEXHOJIOTUH B
TeparneBTUICCKOM
CTOMATOJIOTUHU

CoBpeMeHHbIE
TEXHOJIOTHHU B
XUPYpPrUdeCcKon
CTOMATOJIOTUH U
YeN0CTHO-JTNUIIEBOM
XHPYpPIrUuu




10|Conporusnenue +
CTOMATOJIOTHUECKHX
MaTepuanoB 1
OnomMexaHuKa
3y00-4eIFOCTHOTO
CerMeHTa

11 | Torrorpadudaeckas +
aHATOMMUSI TOJIOBBI U
nen

12 |du3uka, MaTeMaTHuKa +

13 | Xumus +

aHaMHe3a, pe3yJbTaTOB OCMOTpa, JIAOOPATOPHBIX, HWHCTPYMEHTAJIbHBIX,
[1aTOJIOT0-aHATOMUYECKUX W MHBIX HCCIEAOBAHMM B LEISAX PACIIO3HABAHUSA

COCTOSIHUSI WJIM  yCTaHOBICHHMS (akra Hadu4yusl WIM  OTCYTCTBUS
CTOMATOJIOTHYECKOTO 3a00IeBaHUS

Ne HanmenoBanme ®opma oOyueHus
/1 JACLIVIUINH,
Ounasg
OMNPEASTIAIONINX
(cemecTp)
MEXIUCIUIUTHHAPHBIC TS T3 Tal5 e 7 T8 T9T 10
CBSI3U
1 [AmanTanmonHas +

MACLIUIUIAHA IS
MHBAJIMIOB H JINI] C
OB3 "Jly4eBsie
METOIBI
BH3yaJIU3alIUN
KIIMHAYECKUX
TaHHBIX"

2 | AKkymepcTBo +

3 |buooprannyeckas + |+ [+ |+
XUMUS

4 |buoxumus poToBOit +
KUAKOCTH

5 |BayTpennue 601e3HU, + | +
KITMHAYECKast
(hapmakosIorus

6 |['eponTOoCTOMAaTONOTH +
s ¥ 3a00JIEBaHMS
CIIM3UCTOM 000JIOUKH
MOJIOCTH PTa

7 |I'mcTomorusl, + | +
IMOPHOJIOTHS,
LIUTOJIOTHS -
THUCTOJIOTHS MTOJOCTH
pTa

8 [I'maromnorus u +
(yHKIMOHATbHAS
JIMarHOCTHKA
BHCOYHOTO
HIDKHEYCITFOCTHOTO
cycraBa

9|lepmaTroBeHEPOIOTUS +

10| detckas +
CTOMATOJIOTHUS




11

Herckas
YEIFOCTHO-TTUIICBAs
XUPYPrusi

12

3y0omnpoTe3npoBaHue
(mpoctoe
MPOTE3UPOBAHKE)

13

NmMmyHONOTHS,
KIIMHUYECKas
UMMYHOJIOTHS

14

WUmnnanronorus u
PEKOHCTPYKTUBHAsS
XUPYPrus MOJIOCTH
pra

15

Undexnronnsle
Oonesnu, Gpruznarpust

16

Kapueconorus u
3a0051eBaHUS TBEPIBIX
TKaHeH 3y0oB

17

Knuanueckas
CTOMAaTOJIOT U

18

J'Iyquaﬂ JUAarHoCTuKa

19

Menununackas
reHeTHKa

20

Muxkpobuomnorus,
BUPYCOJIOTHS -
MHUKPOOHOIIOTHS
MOJIOCTH PTa

21

Hesponorus

22

OO6mmas xupyprus,
XUPYPrudecKue
0ose3Hu

23

OHKOCTOMATOJIOTHS 1
JIyueBasi Teparnus

24

OpTtonoHTuUs U
JEeTCKOoe
MPOTE3UPOBaHUE

25

OTOpI/IHOHapI/IHFOJ'IOFI/I
g

26

Od¢ranbemonorus

27

HapOI[OHTOJ'IOI‘ ns

28

ITaronoruueckas
aHaTOMMSI -
MaToJ0THYeCKast
aHATOMMS TOJIOBBI M
Ien

29

IMatoduzmonorus -
naTopu3noIoTHs
TOJIOBBI 1 IIEH

30

Ilenuarpus

31

[IpakTHka no
MOJTY4YEeHUIO
poheCCHOHATTLHBIX
YMEHUH U OIIbITa
poheCCHOHATTLHOU
JeSITeIbHOCTH

32

IIponeneprrka




33|IIpore3upoBanue + |+ |+
3yOHBIX PSIIOB
(croxkHOE
NPOTE3UPOBAHKE)

34 |IIpodunakTuxa u + | +
KOMMYHaJIbHasI
CTOMATOJIOTHUSI

35|Ilcuxuarpus u +
HapKOJIOTHS

36 |PekOHCTPYKTUBHEIE +
OTIepaIiy Mpu
BPOXIEHHBIX
AHOMAJIHSIX PA3BUTHS
YepEenHO-JTULIEBOM
obmactu

37 |CuMynauuoHHOE +
oOyueHue B
CTOMATOJIOTHU

38 |CoBpemeHHBIE +
METOJIBI
9HIOJOHTHYECKOTO
JICUCHUS

39 |CoBpemeHHBIE +
TEXHOJIOTUH B
TEpaneBTUYCCKOM
CTOMAaTOJIOTUHU

40 [CoBpeMeHHBIE +
TEXHOJIOTHHU B
XUPYpPrUdeCcKon
CTOMATOJIOTUH U
YeN0CTHO-JTNUIIEBOM
XHPYpPIruu

41|CynebHas MeauIIHA +

42 | Xupyprus noaocTH + | +
pra

43 [YemrocTHO-THALIEBAS U + | +
rHaTU4ecKas
XUPYPrHUst

44 |YemrocTHO-TIAIIEBOE +
MIPOTE3UPOBAHUE

45 |9unonouTus + | +

2. Mecto nucuumiimabl B cTpykrype OIl cnenmanurera:

HucuunnuHa «buonorndeckass XuMus - OMOXUMHS TIOJOCTH PTa» OTHOCHTCS K 0a30BOMU
yactu yueOHoro miana OIl mo nanpasnenuto noaroroku 31.05.03 - Cromatosnorusi.

cemecTpax.

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

Ounas: 7 3.e.
UTHdA
By yuebno# paboTh (Bcero
ITonnAn)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 252
KonrakTHast pabora 140




Jlexuuu (JIexummn) 36
Jlaboparopnsie (JIab. pab.) 36
[Tpaktuueckue (Ilpakt. pab.) 68
CamocrositensHas padota (CP) 76
OK3aMeH 36
3auer -
3.2.ConepxaHue Kypca:
Ne HasBanue Bun yue6Ho# Dopmbl
TEMBI pasnena/TemMbl pabortsl, Hac. TEKYILIEro
Jle | Jla Hp CP KOHTPOJIA
ki | 0. |akT
uu |pab
O|]O0|0O0|O
2 cemectp
1 buoxumus TECTUPOBAHUE;
OENKOB U KOJIJIOKBUYM;
(hepmMeHTOB. penieHue
4 8 4 |10 | cuTyallmOHHBIX
3aJa4; 3almuTa
1a00pOTOPHOM
paboThl
2 buoxumus TECTUPOBAHUE;
BUTaMUHOB. KOJUIOKBUYM;
CaoiicTBa 1 pelieHne
GbyHKIIH CUTYaIlMOHHBIX
OMOIOrMYEeCKHUX 4 |10 | 4 |10 | 38a1 samura
MeMOpaH. 1a00pOTOPHOM
MexaHu3MBbI paboTsl
nepenadn
TOPMOHAJIBHOTO
CUTHAaJa.
3 buonorunueckoe TECTUPOBAHUE;
OKHCIICHHE. KOJUIOKBUYM;
OO6mmit myTh penieHue
Karaboiausma. 6 8 6 | 10 | cuTyalMOHHBIX
O6MeH 3a]a4; 3aIuTa
YIJICBOJIOB. 1a00pOTOPHOM
paboTsI
4 OOMEH MUINIOB TECTUPOBAHUE;
1 OCIIKOB. KOJIJIOKBUYM;
pelieHue
4 8 4 8 | cUTyallMOHHBIX
3aJa4; 3almTa
1a00pOTOPHOM
paboThl
3 cemecTp
5 Oomen TECTHUPOBAHUE;
HYKJIEMHOBBIX KOJUIOKBHYM
KHUCJIOT. 4 8 2 |10
Marpuunslie
OMOCHHTE3HI.




6 Perynsmus TECTUPOBAHUE;
MeTabonu3ma. KOJUIOKBUYM;
4 8 8 |10 3aIluTa
71a00pOTOPHOM
paboTbl
7 buoxumus TECTUPOBAHUE;
OpraHoB U KOJJIOKBUYM;
TKaHe. 6 8 4 |10 3aIuTa
71a00pOTOPHOM
paboTbl
8 buoxumus TECTUPOBAHUE;
CJIIOHBI U TKaHEH KOJJTIOKBHYM;
IIOJIOCTH pTa. 3alUTa
buoxnmnueckue 4 11014 |3 71a00pOTOPHOM
MEXaHU3Mbl paboTsl
pa3BUTHA
MaTOJIOTU I
TKaHEW pOTOBOM

Tema 1. buoxumus 0ejikoB 1 pepMeHTOB.

Jlekumus.
Paznen 1. buoxumus 6enkoB u pepMeHTOB.
BBoanas nexuus «BBeaenne. CTpoeHHE U CBOMCTBA OEITKOBY.
[Ipeamer u 3amaum Omosornueckor xumuu. OOMEH BEIIECTB M DHEPTUH, MepapXuyeckas
CTPYKTypHasi OpPraHM3alus U CAMOBOCIPOM3BENCHHE KAK BAXKHEMIIME NPU3HAKH YKUBOU
Matepuu. lereporpodHble U ayTOTpo(dHBIE OPraHU3MBL: pPa3IU4YUs [0 NHUTAHUIO U
UCTOYHMKAM DSHEpruu; Kkarabonmu3sm u aHabomu3M. MHOTOMONIEKYJISpHBIE CHCTEMBbI
(MeTabonmuyeckne IeMd, MEeMOpaHHBIE TMPOIECChl, CUCTEMBbI CHHTE3a OHOTOJUMEPOB,
MOJICKYJISIDHBIE ~ PETYJISTOPHBbIE CHCTEMbI) KaK OCHOBHBIE OOBEKTHl OHOXMMHYECKOTO
uccienoBaHus. Mecto OMOXMMHUHU Cpeid JPYruX OHOJOTHYECKUX AUCLHUILUINH; YpPOBHHU
CTPYKTYPHOW OpraHM3alMM KUBOTO; OMOXHMMHS KaK MOJEKYJISPHBIN YpOBEHb H3YUYCHHS
saprneHuidl xu3Hu OCHOBHBIE pa3lieibl M HampaBieHHs B OHMOXUMHH: OHMOOpraHHUYecKas
Merons! ucciaenoBanusi ooMeHa BemlecTB. lccnenoBanue Ha 1eIOM OpraHu3Me, OpraHax,
cpe3ax, KJIETOUHBIX KyJibTypax. [omMoreHarhl TKaHeW, (paKIMOHUPOBAHHWE TOMOTCHATOB,
CYOKJIETOUHBIE CTPYKTyphl. BblmeneHue MeTa0oIuToB U (DEpMEHTOB, OIpeeIcHHe
MOCIIEIOBATEIbHOCTH  TpeBpamieHnit  cyoctparoB.  M3oromueie  meronsl.  Metoasl
Hctopuss wusyuenuss OenkoB. IlpencraBmenme o Oenkax Kak BaKHEWIIeM Kiacce
OpPTraHUYECKHX BELIECTB U CTPYKTYPHO-(DYHKIIMOHAILHOM KOMIIOHEHTE OpraHu3Ma 4ejoBeKa
Crpoenne 6eIKoB. AMUHOKHCIIOTHI, BXOSIIUE B COCTaB OENKOB, X CTPOCHUE M CBOMCTBA.
[lentunnas cBs3b. IlepBuuHas cTpykTypa OeslkoB. 3aBUCHMOCTh OHMOJIOTHUECKHUX CBOMCTB
O€JIKOB OT NMEePBUYHON CTPYKTYphl. BumoBas crnienupuaHOCTb NEPBUYHON CTPYKTYPHI OEIKOB
Kondopmauust mnonmunenTuaHoil uenu. BrTopuuHas CTpyKTypHash OpraHu3alusi, THUIIbI
BTOPUYHON CTPYKTYpbl. Poib BOMOpOAHBIX CBsized B ee crabunmsamuu. Hanpropuunas
CTpyKTypa U ee Tumbl. TperudHas cTpykTypa. Poib cimaGoro BHYTPUMOJEKYISIPHOTO
B3aMMOACHCTBUS B CTaOWIM3alMU TMPOCTPAHCTBEHHOM CTPYKTYphl U  HM3MEHEHHSIX

UYerBeptruHas cTpykTypa OenkoB OcCOOEHHOCTH CTpoeHUus | (yHKIMOHUPOBAHUS
OJIMTOMEPHBIX OCJIKOB Ha IPUMEPE TEMCOIEPKAIINX OCJIKOB - TeMOITIO0MHA U MUOTIIOOHHA.

OcHOBBI ()YHKITMOHUPOBAHUS OCIIKOB. 3aBUCUMOCTh OMOJIOTHYECKON aKTUBHOCTH OEJIKOB OT

WX TPOCTPAHCTBEHHON CTPYKTYpbl. AKTHBHBIM IIEHTp OETKOB MU €ro crenupuieckoe
B3aUMOJICUCTBUE C JIMTAHAOM KaK OCHOBa OWONOTHYECKHX (YHKIHUA BCEX OCIIKOB.
KoMmnemMeHTapHOCTh B3aMMOJAEUCTBYIOIIUX MOJIEKYJd KaK OCHOBA CHEIU(PUYHOCTH MpH
CBsI3bIBaHUM Oenka ¢ juranaoM. OOpaTuMOCTh CBs3bIBaHUS. KoomepaTtuBHblE M3MEHEHUS
KOHGOpMAIMK  MPOTOMEPOB. BO3MOXHOCTH aTaNTHBHOW PETYISIIMH  OUOJOTHYECKOU

10



Ou3NKo-XMMHUYECKUE CBoiicTBa OenkoB. MorekynspHas Macca, pasMepsl U (opma

MaKpOMOJIEKYJI, paCTBOPUMOCTb, MOHU3ALUS, ruaparanus. [lonsTue 00 M3031EKTpUIECKON

TOYKe. MeTOo/IbI BBIICICHUS MHAUBUIYAbHBIX OCIKOB: M30MpATEIbHOE OCAXKACHUE COMISIMHU

U OpraHUYeCKUMHU pPACTBOPHUTEISIMH, Telb-(puisTpanus, 31ekTpodope3, HOHOOOMEHHas

xpomarorpadus, apuHHass Xxpomarorpadus, Ha OCHOBE CHEUU(PUYHOCTH CBA3BIBAHHS

JlaOunbHOCTh TNPOCTPAHCTBEHHOM CTPYKTYyphl O€NKOB M WX JeHarypauusa. DaxTopsl,

BBI3BIBAIOIINE JACHATypauuio. JleHarypanus oOpatumas u HeoOpaTumas.

MHoroo6pasue 6enkoB. [noOynspHble u (GUOpMIIIApHBIE OENIKH, MPOCThIE U CIOXKHEBIE.

Knaccudukarus 6e1KoB 1o ux OHoiaorndeckuM GyHKIUsAM: (pepMeHThI, OeTKU-PELEenTOPHI,

TpPaHCIIOPTHbIE  OCJIKM, aHTHUTENa, OEJKOBBIE TOPMOHBI, COKpaTHTEIbHbIE  OCNKH,

MeToab! KOMUYECTBEHHOTO U3MEPEHUs OCIIKOB.

Jlekuus-pusyanuzanus. «PepMeHTbl. MEIUIMHCKHAE aCTIEKTBI SH3UMOIOT UMY .

Uctopust otkpbituss u usydeHuss GepmentoB. CrpoeHue U CBOHCTBA (DEpMEHTOB.

Kodakropsl ¢depmeHnToB, MOHBI MeTaIOB U KodepMmeHTh. KodepmeHTHBIE (QyHKIHN

BUTAaMHUHOB (Ha NMpUMEpE TpaHCaMHUHA3 U JAerujporeHas, BuramuHoB B6, PP, B2). ITonstue

00 sHeprum aktuBaruu. OCOOEHHOCTH (EPMEHTATHBHOTO KaTajih3a: 3Talbl, MEXaHU3M.

Crpoenue  (QepMeHTOB, AaKTUBHBIA MW  aulocTepuueckuii  meHTtpbl.  OOpa3oBaHue

(bepMeHT-CyOCTpaTHOTO KOMIUIEKCA, €ro XapakTepucTuka. [IoHATHE «KOMILIEMEHTapHOCTbY.

Knaccudukamus u Homenkiarypa ¢pepmentoB. Mzodpepmentsl. CnenuduyHocTs neicTBUs

(bepMeHTOB. 3aBUCHMOCTh CKOPOCTH (DEpPMEHTAaTUBHBIX peakUuil OT Temmeparypbl, pH,

KOHIEHTpaluii gepmenta u cyOcTpara. EQuHUIBI M3MepeHHsT aKTUBHOCTH M KOJIMYECTBA

¢depmentoB. Muruburopsl QepmMeHToB, OOpaTuMble M HeOOpaTuMble, KOHKYpPEHTHBIE.

JlekapcTBeHHBIE —Ipemaparbl Kak HMHTHOMTOpBl  (epMeHTOB. Perymsums  neiictBus

(epMEeHTOB:  aJUIOCTEPUYECKHE WHTMOUTOPbI M AKTUBATOPBI;  KAaTAIUTHYECKUH |

PEryISATOPHBIA IIGHTPBI; UYETBEPTUYHAS CTPYKTypa aUIOCTEPUYECKHX (EPMEHTOB H

KOOTIEpaTUBHBIC U3MEHEHHs KOH(POPMaIMi IpoToMepoB (epmenTa. Perymnsnuns akTHBHOCTH

Paznuuust epmenTHOrO cocraBa opraHoB M TkaHed. OpranocnenuduyHbie (HEepMEHTHI.

V3meHeHnsT akTUBHOCTU ()EPMEHTOB B IMIpoOIlecCe OHTOreHe3a. VI3MEeHEHUs aKTHMBHOCTH

¢bepmentoB npu Oonesnsx. HacneacrBenusle sHzumomnatuu. Ompenenenue (GepMEHTOB B

Ila3Me KpOBH C LENbI0O JWAarHOCTHKH OOJe3HEW; Uit JiedeHus OoJe3Hel, mpH
IIpakTH4eckoe 3aHATHE.

IIpakTnueckoe 3ansitue «bnoxuMus 0eIKOB».

1. Cneun¢pu4HOCTH NEPBUYHON CTPYKTyphl Oenka. Ormpenensiomias poyib MEPBHYHON

CTPYKTYpHI B (POpMHPOBAHUH 00JIee BHICOKUX YPOBHEH OpraHu3aiiu OeTKOBOM MOJIECKYIIbI.

2. BropuuHnas cTpykTypa Oenka, 0COOCHHOCTH KOH(POPMAIIMOHHOTO CTPOCHUSI.

3. Tpernunas ctpyktypa Oenka. CBsi3u, CTaOMIM3UPYIOIIME TPETUYHYIO CTPYKTYPY

(KoBaJIeHTHBIE, HOHHBIE, THIPOGOOHEIE, BOJOpOAHbIE, Ban-nep-Baannca).

4. YerBepTruHas cTpyKTypa Oenka. [loHaTre 0 MOHOMEpax U OJIMTOMEpax.

5. [lonsiTne «HaTUBHBIN Oenoky». [ToHsATHE 00 alIoCcTepUYecKuX OenKax.

6. lomenHas CTpyKTypa Oenka.

7. CXOACTBO U pa3iuyue CTPOCHUS U CBOMCTB reMOnIoOMHA 1 MUOTTIOOHHA.

8. Amocrepudeckue GopMbl TeMOTIIO0HHA.

9. CepnoBUAHO-KIIETOYHASI aHEMHUSL.

10. lmarnocTrueckoe 3HaYeHNE OEITKOBOTO YHCIIa KPOBH.

IIpakTHyeckoe 3ansaTue «buoxumus pepMeHTOBY.

1. XuMuueckas mpupojia, CTpykTypa u pyHKIuM (pepMEeHTOB, XapaKTEPUCTHKA KO(DAKTOPOB

U KOEpPMEHTOB, UX POJIb B KaTallu3e.

2. Tlomatrme 00  aKTUBHBIX IEHTpax  (QEPMEHTOB.  AJUIOCTEpUYECKHN  IICHTD.

3. N3odepmeHThI MynsTUMONIEKYISPHBIE (bepMeHTHBIE CUCTEMBI. Enuanner
4. MexanusM nencTBus PepMEHTOB.
5. Knaccudukanus pepmenton. [Ipumepsi.
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6. Kunernka ¢epmeHTaTHBHBIX peakiuii. CpoacTBO MEXIy cyOCTpaToM H (EepMEHTOM.
ITonsTHe 0 KOHCTaHTe Muxasuca.

7. Perymsuusi akTUBHOCTH (DepMEHTOB. AKTHUBAaTOpbl M HHTHOUTOPHI (pepmMeHTOB. THIIbI
uHruOupoBanuss  (epMeHTOB:  oOpaTMMoe U HeoOpaTumMoe;  KOHKYpEeHTHOE U

8. Briiusinne pH u temneparypbl Ha CKOPOCTh (pepMEHTATUBHBIX peakuuid. Crienn(puaHOCTb
NecTBUS EepPMEHTOB.

9. 3nauenune (epMEeHTOB B perymsiimuu oOMeHa BemiecTB. [IpumeHeHune (epMeHTOB B
IIpakTnueckoe 3ansitue «Pemenune 3agau».

Pacuer pl GenkoB 1 MENTHAOB.

Pacuer akTUBHOCTH (PEPMEHTOB.

OmnpeneneHne W3MEHEHUs AKTUBHOCTH (EpMEHTOB B 3aBUcuMOcTH oT pH  cpensi,
TeMIIepaTypbl, BHECEHHS BEIIECTB B CHCTEMY «(pEepMEHT-CyOCTpaTy.

Pacuer koHCTaHThl Muxa’nuca W ONpeAeTCHHE TUIAa HWHTUOMpOBaHUS (epMeHTa C
MCTIOJIb30BaHNEM Tpaduueckux 3aBucuMoctel bpurrca-Xonaeiina u Jlaiitnynsepa-bepka.

IIpakTHyeckoe 3anaTHe «KomokBuyM u TecTHpoBaHue mno pasaeny «buoxumms OeakoB u

¢epmeHTOB»».

1. IlpenmeT u 3aga4n OMONIOTHYECKON U KIMHUYECKOW XUMuU. [ToHATHE 0 OMOXMMHIYECKIX
2. AMMHOKHCIOTBI - CTPYKTYpHbIe MOHOMEpHhl OenkoB. OOmas XapaKTepUCTHKA,
Kkiaccudukanus (MoJIIpHbIE, HETIOJSPHBIC, TTOJIIPHBIC HE3apsKEHHBIC), CBOMCTBA.

3. CnenuduuHOCTh IEPBUYHON CTPYKTYphI Oenka. OcOOCHHOCTH 00pa30oBaHUs MENTHIHON
cBsi3u. Ompenensionias pojib NEPBUYHOM CTPYKTYpbl B (OPMUPOBAHUHU 0Oo0jee BBICOKHUX
YPOBHEH OpraHu3aiuu OEITKOBOW MOJICKYITHI.

4. Bropuunas cTpykTrypa Oenka. CBs3M, CTaOMIM3UPYIOIIME BTOPUYHYIO CTPYKTYpY.
a-cnupanb.  DakToppl, HapylalolMe  CHOUpPAIM3alMI0.  b-CKiaayaras  CTPYKTypa,
5. Tperumunas crpykrypa Oenka. CBsi3M, CTaOWIM3MPYIOUIME TPETHUYHYIO CTPYKTYpY
(koBaJIeHTHbIE, HOHHBIE, TUAPO(oOHBIE, BoOponHble, Ban-nep-Baanbca).

6. YerBepTuuHast cTpykTypa Oeinka. [loHsaTHe 0 MOHOMEpax W onMromepax. 3aBUCHMOCTh
CBOMCTB OeJika oT ero KoH(popmanuu. B3auMocBs3b CTPyKTYpbl U (YHKLINH.

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

8. OcHOBHBIE (YHKLIHUU TPOCTBHIX M CIOXKHBIX O€JIKOB B OpraHu3Me: CTPYKTypHas,
KaTaJIUTUYECKas, PeleNTOpHas, PeryasaTopHas, TPAaHCIIOPTHAs, 3alUTHAsI, COKpaTUTEIbHas
9. Conepxanue OETKOB B TKaHSAX M opraHax. Pa3smepsl OenkoBOW MONEKyIbl. MeTombl
OTIpeIeIICHHUS] MOJICKYJSIPHON MaccChl Oelika (Tenb-(uiabTpanus, yabTpaleHTpudyrupoBaHue,
10. PactBopuMocCTh Oenka B BOjae. 3aBUCUMOCTh PAaCTBOPUMOCTH OT aMHHOKHCJIOTHOTO
coctaBa 0enkoB. PU3NKO-XMMHYECKHE CBOMCTBAa BOMHBIX pacTBOpoB OeikoB. [loHsaTne 00
11. Jlenarypamusi u peHarypanus OenkoB. JleHarypupyronue areHThl ((u3udyeckue u
xuMuueckue). lcrnonb3oBaHue SIBICHUS JEHATypalMM B KJIMHHUKE. Peaknuu ocaxaeHus
Oenmka B BOJHBIX pacTBOpax. BreicanmBanume OenkoB. OOparuMoCTh  Mporiecca.
12. Ilpocteie Oenku. IlpuHmmn wux xmnaccupukammu. I[moOynspubie Oenku. DyHKIMU
aIbOYMHHOB U ITIOOYJIMHOB TU1a3Mbl KpOBH. OCOOCHHOCTH CTPOCHHS U (DYHKLUS TUCTOHOB U
nporaMuHOB. PUOpHILIApHBIE OeNKK (MHO3WH, KOJUIAreH, 3JIaCTHUH, KEPAaTHH).

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

14. Temornobun A, cTpykrypa U QyHKIUS. AJuiocTepuueckue (opmbl TeMOroOuHa.
I'emornoOunonaruu. CTpykTypa, (QYHKIMOHAIBHOE CXOACTBO U  pa3iMuUe MOJICKYJ
15. OcHOBHBIE O€JIKM MMMYHHOW CHCTEMBl. AHTUTena. T-penentopsl M OEJIKU IJIaBHOTO
KOMIUIEKCA THCTOCOBMECTUMOCTH.

16. Hyxnennossle kucnotel: JJHK u PHK, nepBuunas u BropuuHas ctpykTypa. Bumosas
cneun(pUIHOCTh HYKJIEWHOBBIX KUCIOT. HyKJI€OnpOTeHHbI, CTPYKTYpa U (PyHKIIHH.

17. Xwumudeckas mnpupona, CTpykTypa u (yHKIMH (DEpMEHTOB, XapaKTepHCTUKA
K0(hakTOpOB 1 KOEPMEHTOB, UX POJIb B KaTaJIU3E.

18. IlomsitTve 00 AaKTHBHBIX LEHTpaX  (EepMEHTOB.  AJUIOCTEPUYECKUNA  LIEHTP.
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19.  Uzodepmentsl.  MynbTUMOJNEKYIspHbIE  (EPMEHTHBIE  CHUCTEMbl.  ETUHMIEI
(bepMeHTaTUBHON aKTUBHOCTH.

20. MexaHusm aeicTBus (EepMEHTOB.

21. Knaccudukanus Gpepmenton. [Tpumepsr.

22. Kunernka (epMeHTATUBHBIX peakmnuii. CpPoACTBO MEXKAY CyOCTpaToM U (EpMEHTOM.

ITonsTre 0 koHCcTaHTe Muxasnuca. YpaBHeHHe Muxasinuca-MeHTeH.

23. Perynsuusi akTUBHOCTH (PEpMEHTOB. AKTHBATOPHI MU HMHTUOUTOPHI (epMEHTOB. THITBI

uHruOupoBanusi  (epmMeHTOB:  oOpaTMMOoe W HeoOpaTumMoe;  KOHKYpEeHTHOE U

24. Bnusnue pH u Temmnepatypbl Ha CKOPOCTh (hepMEHTaTUBHBIX peakiuil. Crienn(puaHOCTb

neicTBUS PEepMEHTOB.

25. 3nadyenne (epMeHTOB B perymsanud oOMeHa BemiecTB. [IpuMeHeHue (EepMEHTOB B
3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThlI.

JlaGopaTtopHoe 3ansiTHE.

OznakomuTenpHas JaboparopHas padbota «buoxumus GeIKOBY.

WHCTpyKTaX 10 TEXHUKE O30MaCHOCTH.

Onpir 1. KauecTBeHHBIN aHAIM3 aMHUHOKHCIOTHBIX CMECEHd METOIOM TOHKOCIOWHOMN

Peaxmuevi: pacmeoper amunoxkucnom 0,04  M; cmecy 6ymanona, ykcycnou kuciomol[1] u 600wt (15:3:7);
0,5 % pacmeop Huneuopuna 6 ayemone(2].

IIpoBonAT KapaHalIOM JIMHHIO HAa PACCTOSIHUM 2 CM OT HMXKHETO Kpasi

XxpoMarorpaduueckoit miuacTuHel. Ha TMHUM Ha paBHOM pacCcTOSHUM pazmedaroT 4 Touku. B
MUNETKY HaOMPaIOT pacTBOP NMEPBO aMUHOKUCIOTHI. [IprKacasch KOHYMKOM IMHUIETKU K
IUIACTUHE B TOYKE 1, BBIITyCKarOT pacTBOp. To ke MpoAenbIBatoT 1uist Touek 2, 3,4 ¢
pacTBOpaMu OCTaBILUXCS AMUHOKHUCIIOT U UX CMECHIO, KKl pa3 UCIONb3Ys YUCTYIO
XpomarorpaMmMy MNOMEIIAIOT B XpoMaTorpapuueckuid cocyl, Ha JHO KOTOPOTO HaluTa
cMech OyTaHolla, YKCYCHOM KHCIOTBHI W Bombl (15:3:7) Tak, 4TOOBI Kpail MIACTUHBI OBLI
MOTpYKeH B IposiBUTENb Ha | cM. CoCyzl MIIOTHO 3aKpbIBAOT KPBIILKOW M OCTABISAIOT B HEM
XpOMaTorpaMMy Ha BpeMs, 32 KOTOpO€ IpOSBUTEIb NPONAET MO HEH IyTh CHU3Y BBEpX,
paBHbI npuMepHO 10 cm. XpomarorpamMmy BBIHMMAlOT M3 COCYAd, OTMEYAIOT TPaHMILY
(bpoHTa MPOSBUTENS M BHICYIIMBAIOT HAa TepMOCTONUKe. Ha BBICYIIEHHYIO XpoMarorpaMmy
HAHOCHT B CIIpeii-kaMepe npu nomouy nynbBepusaropa 0,5 %-Helil pacTBOp HUHTHJIPUHA B
alleTOHE 710 PaBHOMEPHOTo (0e3 MOATEKOB) CMaYMBAHUSA. 3aT€M XPOMATOTpaMMy OMEIAI0T
Ha TepMmocronuk mnpu Ttemmneparype 70 °C nHa 15 wmun. Ilo3unmuu amMHUHOKHMCIOT Ha
Nnentndukanuio aMHUHOKUCIOT MOXKHO OCYIIECTBUTh MO 3HadueHHMio Rf (koaddunment
pacnpezenenusi). g 3Toro u3MepsitoT pacCcTOsHUE, MPOUIEHHOE MPOSBUTENEM OT JIMHUU
cTapTa J0 I'paHullbl (PpOHTA MPOSBUTENS, a TAK)KE PACCTOSIHUE OT TOUKH HaHECEHUS KaXKIou
aMUHOKHCIIOTBI /10 I[IEHTpa IIBETHOTO TISTHAa, 0Opa3oBaBIIETOCS B  pe3ysbrare
HUHTUAPUHOBOU peakiuu. [Iyrem neneHus BeIWYrHbI yTH, TPOUICHHOTO aMHUHOKHACIOTOM
Ha Xpomarorpamme, Ha BEJIUYHMHY IyTH, IPONJAEHHOIO MPOSBUTEIEM, HAXOISAT 3HAYCHUE
koddp¢unmenta pacnpenenenus (Rf) kaxmgoil aMHHOKHCIOTBI-CBHIAETENS. Takue ke
pacueTsl MPOBOAAT C aMHUHOKHCIOTaMU uccienyeMoil cmecu. ComocTaBiss BenTuuuHbI Rf
aMUHOKHCIIOT-CBUJIETENIE U aMUHOKHCIIOT HCCIeIyeMOM CMecCH, AENAIOT 3aKIII0YeHHE O

OmnsIT 2. Beigenenue MyLuHa U3 CIIIOHBI.
Peaxmuswi: 10 % pacmeop eudpokcuda nampus,; 1 % pacmeop cynochama meou;

1 % pacmeop ykcycuoui kuciomwul, 1 % cnupmosoii pacmeop o-Hagmona, KoHy. ceprasa xuciomafl];
CHIIOHA, 800a OUCTMULIUPOBAHHAS.

B naBe mpoGupku cobupatoT mo 1 M CarOHBI M JOOABISAIOT B Kaxayilo mo kamisM 1 %
pacTBOp YKCYCHOW KHUCIOTHI JIO TIOSBICHHS CrycTKOB MynuHa. Ocagok MylnuHa B
MPOOUpPKAX OCTOPOIKHO MPOMBIBAIOT BOJOH, MPHUIECPIKUBAS CTYCTOK MAJIOYKOH.

Jlnst OTKpBITHS Oenka B MPOOUPKY ¢ OCAIKOM MYIIMHA JOOABISAIOT MPH TOMEUIMBAHUT

10 % pacTBOp TMAPOKCHAA HATPHS 1O PACTBOPEHHUS CTYyCTKAa M MPOU3BOIAT OMYpPETOBYIO



Bo BTOpyto mpobupky ¢ ocankom myruHa 1o06asistoT 0,5 Ma 1 % cnuproBoro pactsopa

a-HadTONA, TIEPEMENINBAIOT M MO0 CTEHKE OCTOPOXKHO HacmamBaioT 0,5 MJI KOHII. CEpHOM
1. Kakumu cBoiictBamMu 00J1a1ar0T aMUHOKUCIIOTHI?

2. JlaiiTe ompezieNieHHe YEeThIpeX YpOBHEH CTPYKTyphl Oenka. Kakue cBsizu cTaOMIM3UPYIOT
NEPBUYHYIO, BTOPUYHYIO, TPETUYHYIO H YETBEPTUUYHYIO CTPYKTYpy Oenka?

3. UTo moOHMMAIOT MOJ JACHATypalei u peHarypamueil 6enko? Kakue areHTbl BBI3BIBAIOT

4. lavite onpenenenue UOT u UUT myist aMUHOKUCIIOT U OCIIKOB.

5. Kakoe npumeHeHne Hax0QUuT METO/l XpoMarorpaduu B MmeuiuHe?

6. Kak B MeIUIIMHCKOW NpaKTHKE HCIOJNb3YIOTCS SBIECHUS ICHAaTypalud U BbICAJIMBAHUSA
7. Tlowemy pns 1miofa, 3apofblllla, HOBOPOXAEGHHOTO  OCOOYI0  pOiib  HUIparoT

[1] Ucnonb3oBanue 45 %-HOro uiau Oojee pacTBOpa CEPHOM KUCIOTHI, OTHOCAIIETOCS K
tabmume III cnucka IV mpekypcopoB, oGopor kotopbix B Poccuiickoit deneparuun
OTpaHUYEH U B OTHOIIECHHWU KOTOPBIX YCTAHABIMBAIOTCS MEPbl KOHTPOJIS B COOTBETCTBUHU C
3akoHOmaTeabcTBOM  Poccuiickorr  denmepanii M MEXIYHAPOAHBIMU  JOTOBOpaMHU
Poccuiickoit  @epepanuu, permaMeHTHPYETCS JIEMCTBYIOIIMM  3aKOHOAATEIbCTBOM U
COOTBETCTBYIOLIUMH JIOKaJbHBIMU HOPMAaTHUBHBIMU aKTamMH YHuBepcutTeTa8. B uem
paziuure MEXKIy [IHUKONPOTEMHaMM W MpoTeoriukaHamu? Kakue Tumbl — CBsI3eH

9. TloyeMy TIJIMKOTIPOTEHMHBI MEHEE UYBCTBUTEIBHBI K JCHCTBUIO JICHATYPUPYIOIINX
(hakToOpoB, YeM MPOCTHIC OCITKU?

10. PaccmoTpuTe CTpyKTypy ¥ GYHKIIUH TeMOTTIOONHA A.

11. Tlouemy remMomnioOWH 3apojbllla W B3pOCIOro 001agaeT pa3HbIM CPOACTBOM K
12. Yto mydymie pacTBOpSiETCS B BOJAE: HYKJICHMHOBBIE KHUCJIOTHI WJIM HYKJIECOMPOTEHHBI?
13. Kakue CBsI3U yHEp>KUBAIOT IOJIUAC30KCUPUOOHYKICOTUAHbIE IIETM B OUCTIIHPaIbHON

Jlaboparopnas pabora «buoxumusi GepMEHTOBY.

OmpiT 1. [leiicTBUE aKTUBAaTOPOB M UHTMOUTOPOB HA O-AMUJIA3y CIIOHBI.

Peaxmuswi: 1 % pacmeop xnopuoa nampus; 1 % pacmeop cynvpama meou; pacmeop Jlozons, ooa

oucmunnuposaunas,; cruiona; 0,5 % pacmeop kpaxmana.
B nepByto npo6upky Hanusarot 1 mit 1 % pacTBopa Xjopuaa HaTpus, BO BTOPYIO - 1 M

1 % pactBopa cynbpara menu, B TpeThl0 - 1 M JUCTHWUIMpOBaHHOW Boiasl. Bo Bce
npooupku 1odapmstor no 2 mi 0,5 % pacTBopa Kpaxmaia U o 2 Karuid pa3BeeHHON BoAon

cmonbl (1:5). Copmepkumoe TPOOUPOK TEPEMEIIMBAIOT BCTPSXUBAHUEM, ITOMEIIAIOT B
BO/SIHOM TepMmocTtar ¢ temmneparypoit 37 °C. Uepes mHTepBaisl B 1 MUHYTY U3 TPOOHUPOK
orOupatoT mpoObl B uucthie npobupku (0,3-0,5 mur) U TPOBOAST C HUMH PEAKIUIO C
pactBopoM Jlroromsti. Pesymprarel (11BeT pacTBOpa) 3amuchiBalOT B Tabmuiyy. ['maponus
MpOBONAT B TeueHWe S5 MHHYT. [lenaroT BbIBoA O JeCTBUM (aKTHUBATop, HHTUOUTOP)

Ne mpoGupku

Jlob6aBKa
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NaCl

CuSO4

H20

Bpewms, mun
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OmnpiT 2. OnpeeneHne akTUBHOCTH 0i-aMUJIa3bl CIIOHBI IO Bonbremyry.

Peaxmuswi: 0,1% pacmeop kpaxmana, ciona; OUCMUIIUPOBAHHAA 800d, pacmeop JIozons.
Cobuparor cmtoHy. 1 MJI  CIIOHBI TIOMEIIAIOT B TPOOUPKY, J00aBiIsoT 9 M
JTUCTUWIIIMPOBAHHOW BOJBI M iepeMenBatot. [lomydaercsa pactBop citonsl 1:10.

B 10 nponymepoBaHHBIX MPOOMPOK HAMBAIOT MO 1 Mut Boabl. B mepByro mpoOupky BHOCHT 1
MJI pacTBOpa CJIIOHBI U MEPEMEIINBAIOT MyTeM TPEXKPATHOTO BTATHBAHMSI M BBITYCKaHUS
AKHUJKOCTH M3 MUMETKH. 3aTeM | MJI KHUIKOCTH U3 MepBOI MPOOUPKH MEPEHOCAT BO BTOPYIO
MPOOUPKY, MepeMelIrBas COAEPKUMOE, KaK yKa3aHO BbIIIE. 1 MJI JKMIKOCTH U3 BTOPOMH
MPOOUPKH TIEPEHOCIT B TPEThIO U T. A. M3 mecsaToit mpoOupKu mocie nepeMenmBanms 1 M
Bo Bce mpoOupku, HaunHasi ¢ necaroil, nodapustor mo 2 mia 0,1 % pactBopa kpaxmana,
conepkumoe nepeMemnBaroT. [Ipooupku nomemarot B repmoctat npu 37 °C Ha 30 MUHYT.
Uepe3 30 MuHYT IPOOUPKH OXJIAXKAAIOT MO KPAaHOM M J00aBJISIOT B KOKIYIO 1Mo 1 Karie
pactBopa Jlroromsa. IlomydeHHble naHHBIE 3aHOCAT B TaOmuiry. OTMmeuaroT NpoOHUPKY C
HauOOJIBIIMM Pa3BEACHUEM CIIOHBI, IPU KOTOPOM MPOMU3OIILIO pacllelVIeHHe Kpaxmala 10
SPUTPOJEKCTPUHA, TAOIIET0 C HOIOM KpacHO-0ypoe OKpalluBaHUE.

AKTHBHOCTB 0-aMUJIa3bl BbIpaXXaroT koinyecTBoM MIITMUTpoB 0,1 % pactBopa kpaxmana,
KOTOpO€ MOXKET paclienuTh 1 M1 Hepa3BeaeHHOM citoHbl pu 37 °C B TeueHue 30 MUHYT 110
CTaIuH SPUTPOJECKCTPUHA.

1. KakoBa ponb pepMEeHTOB B opraHnuzMe?
2. K xakomy KJ1accy XMMHUYECKUX COCTMHEHUH MOXXHO OTHECTH (DepMEHTHI?
3. Uto npencrasiseT coO00i aKTUBHBIN LIEHTp GepmMeHTa’?

4. KakoBel ocoOeHHOCTH JeHCTBUA (EPMEHTOB TIO CPaBHCHHIO C JIEHCTBHEM
HEOpPraHMYEeCKHUX KaTaJln3aTopoB?

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

7. Kakoe BrusiHMe OKa3bIBaeT u3MeHeHne pH cpeasl Ha akTUBHOCTH (PepPMEHTOB U TTOYEMY ?

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

9. Uro Takoe akTHUBATOphl MU HMHIHOUTOPHI (hepMeHTOB? Kak MOXHO HCCIIEIOBaTh HX
BIIUSHUE Ha JeiicTBre GpepmeHTa?

10. [IpuBeauTe mpUMEpPbI UCIIOIB30BAHUS ()EPMEHTOB B MEAULIMHE.

3amaHus 1J1s1 CaMOCTOSITE/IbHOM PadoThI.

1. 3yunTe KOHCHEKTHI JIEKIUI MO pa3/emy.

2. IloaroroBeTe KOHCTEKT 1O TeMe «Vcronp3oBanue (HEPMEHTOB B MEAHUIIIHEY.

3. ITlogroroBbTech K JsaboparopHbIM 3aHATHSIM «buoxumus OenkoB» U «buoxummus
(bepMEeHTOBY: 3armoMHUTh Ja0OpaTOPHBIA KYypHAJ, OMHCATh XOJA BBINIOJIHEHUS pPaOOTHI,
YpPaBHEHMsI PpEaKLHil, OTBETUTb HA KOHTPOJIbHbIE BoOmpochl. Ilociae  BBINOIHEHUS
naboparopHoOii pabOThl BHECTH B J1a0OpaTOpPHBIA KypHajd HAOMIOACHHUS W BBIBOABI IO

4. OTBeThTE Ha BONPOCHI:
o [IpenMer u 3amaun OMOJIOTMYECKON U KIMHUYECKON XUMuUU. [loHsTHE O

P

o AMHHOKHUCIIOTHI - CTPYKTypHBbIE MOHOMEPHI OesikoB. OO1I1ast XapaKTepUCTHKA,
Kkiaccupukanys (MoJsipHbIe, HEMOSPHBIE, TIOIAPHBIE He3apsKEHHBIE), CBOMCTBA.

o CremuduuHOCTh NEPBUYHON CTPYKTYpHI Oenka. OcobeHHOCTH 00pa3oBaHUs
nenTuaHOHN cBsa3u. Onpeaensomas pojib IEPBUYHON CTPYKTYpPhI B (hopMupoBaHUN
OoJiee BBICOKMX YPOBHEH OpraHu3anuy OEIKOBOW MOJIEKYJIBL.

o Bropuunas crpykrypa Genka. CBsi3u, cTaOMIN3UPYIOIIHE BTOPUYHYIO CTPYKTYDY,
o-criipaib. GakTopbl, HapyIIAIOIINE CITUPATH3AIHIO. b-CKIIaayaras CTpyKTypa,
0COOCHHOCTH KOH()OPMAIIMOHHOTO CTPOCHHUS.

o Tpernunas ctpykrypa 6enka. CBa3H, CTAOMIN3UPYIOLIME TPETUUHYIO CTPYKTYPY
(KoBaJICHTHBIE, MOHHBIE, TUAPOGOOHBIEC, BOMOpOnHbIe, Ban-nep-Baannca).

o UYerBepruuHas cTpykrypa Oenka. [IoHsTHE O MOHOMEpAX M OIUTOMEpax. 3aBUCUMOCTb
CBOMCTB Oenka oT ero koH(popManuu. B3auMocBsa3b CTpyKTYphl U (DyHKIIHU.
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o [lonsTue «HaruBHbIN Oen0k». [loHATHE 00 aTOCTEpUYECKUX OENKax.

OcHoBHbIE (PYHKIIMU MTPOCTHIX U CJIOKHBIX OEITKOB B OpraHu3Me: CTPyKTypHas,

KaTaJIUTUYEeCKas, peLeNITOpHAs, perylsaToOpHas, TPaHCIOPTHAsl, 3alllUTHAS,

o Conepxanue 0€TKOB B TKaHSX W opraHax. Pazmepsl 6ekoBoi MosIeKyibl. MeToabl
oTpeIeTICHUST MOJICKYJISIPHON Macchl Oeika (Tenb-(huabTpalms,

o PactBOpuMOCTh Oenka B BoJe. 3aBUCUMOCTh PACTBOPUMOCTH OT AMUHOKHCIOTHOTO
cocTaBa 0eKkoB. DUBHKO-XMMHUYECKHUE CBOWCTBA BOAHBIX pacTBOPOB OenkoB. [loHsTHE

o Jlenarypanms u peHatypanus 0enkoB. [leHatypupyromme areHThI (QU3nIeCcKue u

xumuueckue). Micnonp3oBaHue sIBIEHUS ACHATYpallH B KIIMHUKE. Peakuiuu ocaxxieHus

Oesika B BOJHBIX pacTBOpax. BeicanuBanue 6enkoB. OOpaTuMoCTh mporecca.

o IIpoctsie Oenku. [punimn ux knaccudukamuu. [moOynspubie 6enku. OyHKIMN
aNnbOyMHHOB | ITI00YJIMHOB I1a3Mbl KpoBU. OCOOEHHOCTH CTPOEHUS U (DYyHKIUS
THCTOHOB M NTPOTaMUHOB. PUOpHILIApHBIE OeNKH (MHO3MH, KOJUIareH, 3JacTHH,

o Crnoxubie Oenku, X Ki1accupukamnus. MeTammonpoTenHbl U UX QYHKIIHS B

o Amnocrepuyeckue Gpopmsl remornioouna. ['emornodunonaruu. CTpykrypa,
(YHKIIMOHATBHOE CXOJACTBO M pa3InyKie MOJIEKYJ TeMOITIO0OMHA U MUOTJIOOWHA.

o XuMHUECKas MPUPOJA, CTPYKTYPa U PyHKIIMH (HEPMEHTOB, XapaKTEPUCTHKA
K0(haKTOpPOB M KOEPMEHTOB, UX POJIb B KaTalu3e.

o IlonsATHE 00 aKTUBHBIX LEHTPaX (PEPMEHTOB. AJIOCTEPUUECKHIA LICHTP.
Annocrepuueckue hepMeHTHI.

o M3odepments MynbTUMONEKYIApHBIE PepMEHTHBIE CHCTEMBbI. ETUHUIIBI
(epMEeHTaTUBHON aKTUBHOCTH.

o MexaHu3Mm neiicTBUS PEPMEHTOB.
o Knaccuduxamnus dpepmentos. [Ipumepsr.

o CpoxactBo Mexny cyocTparom u ¢pepmerToM. IlonsTHE 0 KOHCTaHTe MuXasuca.
VYpaBHenune Muxasca-MeHTeH.

o YpaBHenus bpurrca - Xonaeitna u Jlaiinyusepa-bepka. OrpannueHnus NpuMeHEHNS
ypaBHeHus Muxasnuca - MeHTeH.

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

o Bmusaue pH u remneparypbl Ha CKOpOCTh (hepMEeHTAaTUBHBIX peakiuil. CrienupuaHOCTb ACHCTBUS
(bepMeHTOB.

3HaueHue (PepMEHTOB B PETYISAILIUN OOMEHa BELIECTB.

Tema 2. Buoxumus BuTaMuHoB. CBolicTBa U pyHKIMHN OMoJIOrHYecKUX MeMOpaH. MexaHu3Mbl
nepeaaYyv rOpMOHAJIBLHOIO CUTHAJIA.

Jlexknus.
Jlexnus-Busyanuzanus. «BBenenue B oOMeH BemecTB. bruoxumus nutanus. ButTaMuHb.

[Tonsstue o merabonusme, Merabonmmueckux myTsx. OOMEH BeIIECTB: MUTaHWE, META0ONIH3M H
BBIJICJICHUE MPOAYKTOB MeTabonu3ma. CocrtaB muimy 4veioBeka. OpraHMYecKHe W MUHEPAJbHBIC
KOMITOHCHTBI. OCHOBHBIC W MHHOpPHBIC KOMITOHCHTBI. OCHOBHBIC THIIEBBIC BEIIECTBA- YIJICBOJIBI,
KHUPBI, OCJKW; CyTOYHAs IOTPEOHOCTh, INEPEBAPHBAHKMEC, YACTUYHAS B3aWMO3aMEHSAEMOCTh IIPH
nmuranud.  He3aMmeHuMble  KOMITOHEHTHI  OCHOBHBIX  ITHINEBBIX  BemiecTB. HeszameHunMble
aAMUHOKHCIIOTHI, IMHIIEBasi IICHHOCTh pa3HbIX OelkoB. JIMHONIEBass KUCIIOTa - HE3aMCHHUMAsl KUPHAS
Buramunsl. Knaccudpukanys BuraMuHOB. VICTOpHUS OTKPBITHS M M3YYEHUS BUTAMHHOB. DyHKITUH
BUTAMHUHOB. AJII/IMCHTapHBIe nu BTOpI/ILIHBIe ABUTAMHWHO3bI 1 TUIIOBUTAMHWHO3EI. FI/IHGPBI/ITaMI/IHOBBI.
BI/ITaMI/IHBaBI/ICI/IMBIe nu BI/ITaMI/IHp€3I/ICTeHTHBIe COCTOsIHNA. BI/IOXI/IMI/I‘-IGCKEUI XapaKTepI/ICTI/IKa
IaToreHesa paxura. buoxumumyeckas XxapakTepucTUKa THIIEPBUTAMUHO30B A u D.



MI/IHCpaJIBHI:Ie BCIICCTBA IIUIIIH. PernonanpHbie aToJIOruu, CBA3aHHBLIC C HCJOCTATKOM MUKPOI3JICMCHTOB B
UIIC 1 BOAC.

Jlexnms-Buzyanuzanus. «buonornyeckue memOpanbl. CTpyKTypHash opraHuzanus. Ydactue MeMOpaH B
OpraHU3aIMH U PEryIsd MeTaboIu3Ma KICTKIY.

OcHoBHBIE MeMOpaHbl KIeTKH ¥ uX (QyHkiuu. Pomb mMemOpan B oOMeHe BemiecTB M »Hepruu. OoOmue
CBOMCTBa MeMOpaH: KUJIKOCTHOCTb, IOTIEPEUHAsI aCHMMETpPHUs, U30UpaTeIbHasi IPOHUIIAEMOCTb.

Jlunuaueli cocraB MemOpan - GoCPONMMIUABI, DIUKOIUIUIBI, XolecTepuH. Ponbp numuaoB B
(dbopMHpOBaHUHN JTUNHMIHOTO Oucios. BiusHMe XoinecTeprMHa Ha BO3MOXKHOCTH JIaTepalbHOW Iu(Qy3uu
TUNUI0B U OenkoB. Yuactue pochonunas B oomeHe pochonumnumos.

benku memOpaH - WHTErpanbHbIE, MMOBEPXHOCTHBIE, «3aAKOPEHHBIE». 3HAUEHUE MOCTTPAHCISALUOHHBIX
MonuduKkanuii B o0pa3oBaHuU (PyHKIIMOHAIBHO-aKTUBHBIX MEMOpaHHBIX OCJIKOB. MeXaHM3MBbI TEepeHoca
BEIIECTB dYepe3 MeMmOpanbl: mpocTas nuddysus, nmepBUYHO-akTHUBHBIN TpaHcmopT (Na+,K-+-ATdaza),
MMaCCUBHBIA CUMITOPT M AHTHUIIOPT, BTOPUIHO-aKTHUBHBIM TPAHCIOPT, perynupyembie kaHaibl (Ca2+-kaHau
SH/IOIUIA3MATUYECKOTO PETUKYIYyMa).

[Tonstue o ropmonax. Kiaccugukaryst ropMOHOB IO XMMUYECKOH cTpyKkType. TpancMemOpaHnHas nepenada
CUrHasIa. YdyacTie MeMOpaH B aKTMBALMU BHYTPHUKJIETOYHBIX PETYISATOPHBIX CUCTEM - aJICHUJIATIIUKIa3HON
U uHO3UTOI(pOoChaTHON W TMepeAaye CUTHaja JIMIUIOPACTBOPHUMBIX CTEPOHMIHBIX TOPMOHOB, THPOKCHHA.
Karanutnueckne MeMOpaHHbIE PELENTOPHI, IPUMED - PELETITOP UHCYIINHA.

OCHOBHBIE MEXaHU3MBI PETYISLUN METa00IM3Ma: U3MEHEHHE aKTUBHOCTU (DEPMEHTOB (aKTMBHPOBAaHUE U
MHTUOMPOBAaHUE), M3MEHEHHUS KoJndyecTBa (PEPMEHTOB B KIETKE (MHAYKIUS M pErpeccus CHUHTE3a,
M3MEHEHHE CKOPOCTH pa3pyleHHs (PepMEHTOB), U3MEHEHHS TPOHUIIAEMOCTH KJIETOYHBIX MEMOpaH.

IIpakTnyeckoe 3ansATHE.
IIpakTHyeckoe 3ansiTHE «3a1UMTA TBOPYECKHUX 3aJaHNH 10 TeMe « BHOXMMKSI BUTAMUHOB.
. buoxumus Buramuna A. Kcepodranpmusi.
. buoxumus Burtamuna D. Paxurt, ocreonopos.
. buoxumus Burtamuna K.
. buoxumus Buramuna E.
. buoxumus Buramuna B1. bepu-6epu.
. buoxumus Buramuna B2.
. buoxumust BuTamuna B6.
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. buoxumus Buramuna C. [{unra.

9. buoxumus sutamuna PP. [lennarpa.

10. buoxumus ButamuHa B12. Meraoomactuyeckas aHeMusI.
11. buoxumust poarueBoOi KUCIOTHI.

12. buoxumus Buramuna H.

13. buoxumusi MAaHTOTEHOBOM KUCIOTHI.

14. buoxumust yOuxuHoHa.

15. buoxumus TUMOEBOM KUCIIOTHI.

16. buoxumus BUTaMUHOB I'pynnsl P.

17. AatuButamussl. [I[pumMeHeHre B METUIIMHCKOM TIPAKTHKE.
IIpakTH4eckoe 3ansaTHEe «CTpOoeHHe M PYHKIIUHM OHOTOTHYECKUX MeMOpaH».

1. Buonorundeckne MeMOpaHbI - CIOKHBIC HAJIMOJICKYISIPHBIC 0O0pa3oBaHUS. XWMHUECKHUH COCTaB,
CTpOEHHE, CBOMCTBA U (DyHKIUH.

2. Tpancmopt BemecTB 4epe3 KIETOUHYI0 MeMmOpaHy: maccuBHas auddysus, obmerdeHHas auddysus,
AKTUBHBINA TPAHCIIOPT.

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

4. TlepcrieKTUBBI pa3BUTHSI MEMOPAHOJIOTHH.

5. 3HavyeHue 3HaHUM O CTPOCHUHU OHMOJIOTMYECKOM MEeMOpaHbl M MEXaHHW3MaX ee (PYHKIIMOHUPOBAHUS JUIS
[IPaKTUYECKON MEIULIVHBI.
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HpaKTI/I‘IeCKOG 3aHATHE «MeXaHU3MBbI nepeaavuyu ropMoOHaJIbHOI0 CUrHAJIA)).

1. MexaHu3Mbl MEXKJIETOYHOW CHUTHAJIM3AIUU C MOMOIIBI0 XMUMHYECKHX IOCPEIHUKOB U PErylsTOpPOB.
BHyTpuKiIeTOUHbIE U BHEKJIETOYHBIE PELENTOPhl CUTHAJIBHBIX MOJIEKYN. [IOHsATHE O MEepBHIX M BTOPHIX
MOCPETHUKAX B MEXKKJIETOUHOM CUTHAIU3AIINH.

2. TpancMeMOpaHHas niepeiaya CUTHAJIOB Ha IPUMEPE aIeHUIIATIIMKIIA3HOW MECCEHKEPHON CUCTEMBI.
3. TpancmemOpaHHas epeiadya CUTHAJIOB Ha MpuMepe HHO3UTON(HochaTHON MECCEHIKEPHON CUCTEMBI.
4. TUpO3NHKUHA3HBIN PELENTOp.

5. CrepouHble TOPMOHBI: MEXaHU3M Mepeayi TOPMOHAILHOTO CUTHAIA.

IIpakTHyeckoe 3ansaTHe «Pemenne 3axay».

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

3anauu 1Mo BOMpPOCaM CTPOEHHUS U QyHKUUNH MeMOpaH, MEXaHW3MaM Iepelayd TOPMOHAJIBLHOTO CHUTHAlIa B
KIIETKY.

IIpakTuyeckoe 3ansaTHe «KONTOKBHYM M TecTHpOBaHUe MO pasgeay «buoxummus BUTaMHUHOB.
CgoiicTBa 1 QyHKUMH OMOJI0rHYecKMX MeMOpaH. MexaHu3Mbl nepeiadyr TOPMOHAJILHOTO CUTHAJIaA»».

1. ABUTaMUHO3HBIEC, THUIIOBUTAMUHO3HBIE M THUIIEPBUTAMUHO3HBIE COCTOSIHUS OpraHM3Ma YeJOBEKa.
[Ipuunnbl BO3HUKHOBEHHUS. [IpuMepsl.

. CoBpemenHas kiaccuuKkanys BUTaMUHOB. bruonoruueckast pojib BATAMUHOB.

. Buramun B1 xumuyeckas CTpykTypa, HeJOCTaTOYHOCTb, (DYHKITHH.

. buoxumus Buramuna A.

. Buramun B6, xumudeckasi CTpyKTypa, HeOCTaTOYHOCTh, (DYHKITHH.

. Butramun B12, xumuueckasi CTpyKTypa, HEJOCTaTOYHOCTh, (PYHKITH

. Butamun E. Xumnueckas npupona, HeA0CTaTOYHOCTh, OMOIOTHYeCKasi polb.
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. Butamunsl C u P, cTpykTypa, HE1OCTaTOYHOCTb, POJIb B OPTaHU3ME.

9. Butramunsl B3 u PP (HukoTrHOBas KucinoTa). XUMHUYEcKast CTPYKTypa U CBOMCTBA, (PyHKIIUH.
10. Buramun B5 (manToTeHOBast KHCIIOTa), CTPYKTYpa, pOJib B OpraHU3Me.

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

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

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

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

15. CoBpemeHHbIE TPEICTABICHUS O TOPMOHAX, ONPeIeIeHUe TOHATHS, KiIacCupUKalus (0 XUMHYECKOMY
CTPOEHUIO, CTPYKTYPHOI OpraHU3allM, MEXaHU3MY JE€HCTBHUSA).

16. buonornueckre MeMmMOpaHBI - CIIOXKHBIE HAIMOJEKYJIspHbIe 0Opa3oBaHUs. XUMHUECKUH COCTaB,
CTpOEHHUE, CBOICTBA U (DYyHKIIHH.

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

18. MexaHM3MBbl MEXKJIETOUHOW CUTHAJIM3ALMU C TOMOIIBIO XUMHUYECKUX MOCPETHUKOB U PETYISITOPOB.
BHyTpuKIIETOUHBIE ¥ BHEKJIETOYHBIE PELENTOPbl CUTHAJIBHBIX MOJIEKYN. IloHsATHE O NEpBBIX U BTOPBIX
IIOCPEIHUKAX B MEKKICTOYHOU CUTHATIU3ALAHN.

19. TpancMeMmOpaHHas repeaada CUTHAJIOB Ha TIPUMEPE aICHIIATIIUKIIA3HOW MECCEHPKEPHON CUCTEMBI.

20. TpancmeMOpaHHas Tepefadya CUTHAJIOB Ha MpPUMEpPe T'yaHWIATIMKIIA3HOW KalbLUH-MECCEHIKEPHOU
CUCTEMBI.

21. Ilepenaya ropMOHaAJIBHBIX CUTHAJIOB HA IIPUMEPE CTEPOUTHBIX TOPMOHOB.

22. Peuentopsl ¢ THPO3MHKMHA3HOW aKTUBHOCTBHIO.

JlabopartopHoe 3ansitue. JlaboparopHas padora «KauecTBeHHOe onpe/iesieHe BHATAMUHOB.
OmpiT 1. Peakmus okuciaeHust ButramuHa Bl (TmamuHa) B THOXpOM.

Peaxmuswvi: 5 % pacmeop muamuna; 5 % pacmeop K3[Fe(CN)6]; 30 % pacmeop cudpoxcuoa nampusi,
U300YMUNOBbLU CRUPM.
K 0,5 mi pacTtBOpa THaMuHa npuiauBaioT 5-6 kanens S5 %-Horo pactBopa K3[Fe(CN)6], u
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1 M 30 %-HOro pacTBOpa THAPOKCHIA HATPHSL, IEPEMEIINBAIOT. 3aTeM MPUOABIAIOT 1 M N300y THIIOBOTO
CIHPTA U CUIIBHO B30aJITHIBAIOT B TeueHue 1-2 munyT. [Ipobupky nomemaior B YP-kaOuHeT.

OmpiT 2. Peakius Butamuaa B6 (nmupugokcuna) ¢ xiaopuaom xkenesa (I11).
Peaxmusvi: 5 % pacmeop sumamuna B6; 5 % pacmeop xnopuoa sncenesa (111).
B npo6upky BHOCsT 0,5 M1 5 % BomHOTO pacTBopa BUTamMuHa B6 u noGasisitor 1-2 karm

5 %-Horo pacTBopa xyuopuaa xxeneza. CMecb BCTPSIXUBAIOT.
OmeiT 3. KauecTBennas peakimus Ha BuTaMuH C (ackopouHOBYyt0 kucioTy) ¢ K3[Fe(CN)6].
Peaxmuswi: 0,02 % pacmeop ackopdburosoii kuciomst, 10 % pacmeop K3[Fe(CN)6];

5 % pacmeop cudpoxcuoa kanus, 10 % pacmeop consanou kucromowl, 10 % pacmeop xnopuoa scenesza (I11).

K 5 min 0,02 %-noro pactBopa Butamuna C npubasisior 5 kanenb 5 %-HOro pacTBOpa THIPOKCUIA Kalus
u 3 karum 10 %-noro pactBopa K3[Fe(CN)6], nepememuBaiot, 3areM no0apisioT 3 kamm 10 %-Horo
pacTBOpa COISIHON KUCIOTHI (7151 HOAKUCIICHUS) U 2 KAl

10 %-Horo pactBopa xyopuna xenesa (I1I).
1. Kakue BemecTBa oTHOCSTCS K BuTaMuHaM? KakoBa ux o0mast pyHKIMs B opranuzMe?
2. JlaitTe onpenesieHe aBUTaMUHO3aM, TUIIO- U TUIIEPBUTAMUHO3aM.

3. Oxapaxtepusyiite OnOXUMHUYECKHE (YHKIMUM BHUTAMHHOB, OIpENEICHHUE KOTOPHIX IPOBOIMWIOCH B
naboparopHoii padore.

JlaGoparopnas pabora «KadecTBeHHOE OIpeieieHue TOPMOHOBY.

OmnbiT 1. KauecTBeHHas peakuus Ha aJpeHauH.

Peaxmuswi: 0,5 % pacmeop adpenanuna; 0,05 % pacmeop nupoxamexuna; 1 % pacmeop xnopuda siceneza
(111); 10 % pacmeop 2udpoKcuda amMmoHus..

B mepByro mpoGupky BHocaT 0,5 Mi pacTBopa aapeHanuHa, Bo Bropyio — 0,5 ma 0,05 % pactBopa
nupokarexuHa. B o6e npobupku nobasisitor 2 kammu 1 % pactBopa xsopuaa xenesa (I11), 3arem BHOCAT B
Kax1yro npooupky no 1-2 xarmmu 10 %-Horo pacTBopa ruJpOKCHIa aMMOHHS.

OmnpiT 2. KauecTBEeHHBIE peaKI[My Ha UHCYJIHH.

Peaxmuswvi: 1 % pacmeop uncyruna;, 10 % pacmeop eudpoxcuoa Hampusi;, KOHY. pAcmeop 2UOPOKCUoq
nampus, 1 % pacmeop cynvghama meou; 10 % pacmeop ayemama ceunya.

buypetoBas peakuus: k 1 ma pactBopa MHCynIMHa n00aBnsioT 2 ma 10 %-Horo pactBopa ruapokcuia
Hatpus 1 2 karun 1 %-Horo pactBopa cynbgara Meiu, MepeMenInBaoT, HarpeBaroT.

Peaknus @omst: k 1 M1 pacTBOpa MHCYAMHA JT00aBISIOT 2 MII KOHIICHTPHUPOBAHHOTO PAacTBOPa TUAPOKCHUIA
HaTpust ¥ KUNATAT 1-2 MunyThL. Jlo6aBmstor 1 M 10%-Horo pacTBopa arnerara CBUHIA.

—

. laiTe onpezeneHre ropMOHaM.
2. Kak kimaccuduiupyror ropmonsi? [IpuBenute mpuMepsl TOPMOHOB KaXKJIOTO Kjlacca.
3. K kakum KiraccaMm OTHOCSTCS TOPMOHBI, HACHTU(ULIPpYeMBbIe B TabopaTopHoii pabote?
4. KpaTko oxapakTepu3yiTe MOJIEKYISIpHbIE MEXaHU3MbI IIepeadyl TOPMOHAJIBHOTO CUTHANIA.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. 3yunTe KOHCIEKTHI JIEKIUI 110 pa3eny.
2. IloarotoBbTe AOKIIA/ MO OTACIBHBIM BUTAMUHAM (110 33JaHUIO MTPENOIABATENS).
3. [loaroToBsTe KOHCIEKT MO TYaHUJIATIIMKIA3HONH MecCeHKepHo cucteme, Ca2+ - uHo3uTON(dOoCcharHon
MECCEH/I)KEpPHON CHUCTEME.
4. TlogroroBerech K j1abopaTopHOMy 3aHATHIO «KauecTBeHHOE ompenesneHHEe BUTAMHUHOB U TOPMOHOBY.
3anoaHuTE J1a00paTOPHBIN JKypHAI: OMUCATh XOJ BHIMOJTHEHUS pabOThl, ypaBHeHHS peakiuii. OTBEThTE Ha
KOHTpOJIbHBIE BOIpockl. Ilocne BbimomHeHUs 1abopaTopHON pabOThl BHECHTE B JIAOOPATOPHBIN KypHAI
HAOJIOIEHUS U BBIBOABI IO MTPOBEJCHHBIM OIIBITaM.
5. CocTaBbTe TaOMUILy IO OMOXUMUUYECKUM (DYHKIIUSIM BUTAMHUHOB.
6. OTBETHTE Ha BOIIPOCHI:



e ABUTaMHMHO3HbBIE, TMIIOBUTAMUHO3HbBIE U TUIIEPBUTAMUHO3HBIE COCTOSIHUS OPraHU3Ma YeJIOBEKa.
[IprurHbl BO3HUKHOBEHUS. [IpuMepsL.

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

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

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

Tema 3. buosiornueckoe okuciaeHue. O0umuii nyTh karadoansma. O0MeH yriieBoa0B.

Jlexnus.
Jlexuus-Busyanu3zanust. «Ilonstue o karaboausme U aHAOOIU3MEY.
KataGonu3M OCHOBHBIX NHILIEBBIX BEIIECTB - YIJEBOIOB, XHPOB, OCIKOB (aMHUHOKHCIOT); TOHSATHE O
cneun(puUeckux MyTsaX Karabonu3ma (10 oOpa3oBaHMsA NHUpPyBaTa M3 YIVIEBOJOB M OOJBIIMHCTBA
aMHHOKHCIIOT U 10 00pa3zoBaHus aneTui-KoA u3 )KHUPHBIX KHCIOT M HEKOTOPBIX aMHUHOKHCIIOT) U 00IeM
MyTH Katabonu3Ma (OKUCIIeHne mupyBara u auetmi-KoA).
OxucnuTensHoe J1eKapOOKCHIMPOBAaHUE MHPOBUHOTPATHONW KHCIOTHI: IOCIIEAOBATEIbHOCTh PEAKLHUH,
CTPOCHHE MHUPYBATAETHIPOr€HA3HOTO KOMIUIeKca. LMK JMMOHHOM KHCIOTHI: TOCJIEI0BaTEIbHOCTD
peakiuii U xapakrepucthka hepmMeHToB. CBS3b MEXIYy OOIIMM IyTeM KaTabonu3Mma U IIeTbl0 MepeHoca
SNIEKTPOHOB M MPOTOHOB. MeXaHM3MbI PEryslMd LUTPATHOTO LUKJIa. AHabonmuueckue (YHKUIHU IMKIIA
JIMMOHHOM KUCJIOTHI. Peakniyy, MOnogHAIOmMyue IUTPATHBIN UK.

KoHmeHTparss MeTaOOJIMTOB - Mpeaeiabl M3MEHCHHH B HOpME M TpH marojorud. CBsI3b MEKIY
aHa0OoJIM3MOM U KaTaOOoIN3MOM.
Jlekus-susyanu3anus. «bruosnepreTuka. MUTOXOHpHAIbHAS T IEPSHOCA AIEKTPOHOBY.

OHJEProHNYECKUE U DK3EPrOHMYECKHE pEakUUu B KUBOW KieTKe. Makpospruyeckue COEIUHEHUS.
Cy6ctparnoe ¢dochopunupoBanue, oKucauTensHoe GochopunrpoBanue. JlerunpupoBanue cyocTparoB u
OKHCIJIEHHE Bojiopoja (oOpa3oBaHKe BOMBI) KaK UCTOYHUK dHepruu s cuHTe3a AT®. HAJl-3aBucumelie u
¢naBuHOBBIe AeruaporeHasbl, HAJIH-merunporenasa, yOuxuHON-IeruaporeHasa (IUTOXpPOM C -
penykrasa). Llutoxpom ¢ - okcuaasza. OxucnutensHoe Gochopunuposanue, kodpdunuent P/O. Ctpoenue
MUTOXOHJIPUI M CTPYKTypHAasi OpraHHW3aIusl JbIXaTeNbHOM 1enu. TpancMeMOpaHHbBIN 3MEKTPOXUMHUYECKHIMA
MOTEHIIMAT KaK MPOMEXYTOo4dHas (opMa 3HEPruu MpU OKHCIUTEIHHOM (ocopuinrpoBanuu. Perymsnus
LHeNH TEepeHoca JIIEKTPOHOB  (ABIXaTeIbHBIM KOHTPOJb). Pa3o0IieHWe TKAaHEBOTO JbIXaHHUS U
oKHcIUTeNbHOTO (hochopmnmpoBanus. TepmoperynsTopHas (yHKUIUS TKaHEBOro abixaHus. Hapymenus
HHEPreTUUECKOro OOMEHa: THIIOPHEPTeTHUECKUE COCTOSHUS Kak pe3yJdbTaT TUIMOKCHUH, THUIO- WU
aBUTAMHUHO30B U JIp. Ipu4HH. TepMoreHHas (GyHKLUS SHEPreTUYecKoro ooMeHa B Oypoil KHpPOBOM TKaHHU.
Bo3pacTHas XapakTepUCTHKAa SHEPreTHYECKOro OOECIEeYeHHsT OpraHu3Ma IUTATEIbHBIMH BELIECTBAMHU.
OOpa3oBanue TOKCHYECKHX (HOpPM KHCIOpPOAA, MEXaHM3M HUX MOBPEXKIAIOMIET0 JCHCTBHS Ha KIETKH.
[ToBpexxeHne MeMOpaH B pe3ynbTare NEepeKUCHOTO OKHUCICHHS JIMIUAOB. 3alluTa OT TOKCHYECKOrO
JeicTBUsl Kuciaopoaa: HeepMmeHTaTuBHble - BuTamuHbl E, C, miyratmoH u 1p.; (epMEeHTaTHBHBIC -
CYNEpOKCHIINCMYTa3a, Karaja3a, [Ty TaTHOHIIEPOKCH/1a3a.

Jlexnmsi-Buzyanu3anst. «OOMeH U (GYHKITUH YTIIEBOJOBY.

OcHOBHBIE YITIEBOIBI )KMBOTHBIX, UX COJACpXAaHHWE B TKaHAX, Ouonmormueckas poiib. OCHOBHBIE YIJICBOABI
nuiy. [lepeBaprBanue yrieBonoB.

I'mioko3a Kak BaKHEWIIMI MeTa0OIMT YIJIEBOAHOrO OOMEHa: o0Iasi cxeMa HCTOYHHKOB U IyTel
pacxonoBaHUsl TIIOKO3bl B opranumsMe. KarabommsM mimioko3bsl. A’poOHBIA pacmaja - OCHOBHOH IyTh
KaTa0oJM3Ma TIIOKO3bl y YeJIOBEeKa M JPYrux a’poOHBIX opranm3MoB. IlocienoBarenbHOCTh peakuuii 110
oOpa3oBaHust THpyBara (a’dpOOHBIA TIWUKOIN3) KaK CHEIUGUYESCKUN ISl TIFOKO3Bl MyTh KaTaboim3ma.
PacnipocTtpanenue u puznonornueckoe 3Ha4eHUE adpOOHOrO paciaaa IMoKo3bl. Mcrnonb30BaHue TITIOKO3bI
Il CHHTE3a )KMPOB B TICYCHH U B )KUPOBOW TKaHH.
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AHa’poOHBIN pacmaj] IIIOK03bI (aHapOOHBIN MTUKoNK3). [TMKonuTHYEeCKass OKCUAOPEIYKIIUS, TUPYBaT KaKk
aKuenTop Bopopona; cybcrpatrHoe ¢ocdopunuposanue. Pacnpenenenue u (pu3nonornueckoe 3HaUYCHUE
aHa’pOOHOTO pacraaa IIIOKO3BL.

brocunTe3 mroKo3s! (IIIOKOHEOTeHE3) U3 aMUHOKHUCIIOT, TIIMIIEPHHA ¥ MOJIOYHON KUCIIOTH. B3amMocBs3b
DIMKOJIM3a B MBIMIAX M TIIOKOHeoreHe3a B medeHn (umkin Kopwm). Ammocrepudeckne MeXaHH3MBI
perymsnuu  a’3poOHOTO M aHA’pOOHOrO IyTeH pacmaga IIIOKO3bl W DIIIOKOHEOreHe3a. bHoTwH.
Merabonmueckue GyHKIHH U TPOSIBICHNS aBUTAMHHO34.

[Ipencrapnenne o neHTo30(ochaTHOM MyTH MPEBPANICHUN TITFOKO3bI. OKUCIUTEIbHBIE PEAKITUH (10 CTa UM
pubyno3o-5-pocdara). Cymmapusie pe3ynbTaThl ieHTo30(ochaTHoro myTtH: obpazoBanne HAJIOH+H+ u
neHro3. PacripocTpanenue u GU3N0IOrHIECKOe 3HAYCHHUE.

CpoiicTBa W pacHpOCTpPaHCHHWE TIHMKOT€HA KaK pEe3epBHOTO TMoONUcaxapuaa. BHOCHMHTE3 TIIHMKOTEHA.
MoOunu3anus riMKOreHa.

OcobeHHOCTH OOMEHa IVIOKO3bI B pa3HBIX OpraHax M KJIETKaxX: SPUTPOLMTHI, MO3T, MBIIIIBI, KUPOBAas
TKaHb, IICYEHB.

N3meHeHuss oOMeHa TIIOKO3bl B TMEYEHHM (CHHTE3 W pachaj IIMKOTEHA, IIMKOIM3) MPH CMEHE MepHuoja
MUIIeBAPEHUs] Ha OCTa0COPOTUBHBIN MEPHO U COCTOSHUS IMOKOSI Ha MBIIIEUHYI0 paboTy. Ponbs nHcynmHa,
DJIIOKaroHa, aJpeHainHa, MPOTENHKUHA3, aJCHIIATIIMKIIA3HONW U HHO3UTON(OCHATHON CUCTEM.

[IpencraBienue o CTpOCHUU U QPyHKIUAX YITIEBOJHOW YaCTH TIIMKOIUIUAOB U MIIUKONPoTenHOB. CHanoBbie
KHCIIOTHI.

HacnencTBeHHble HapylIeHUs: OOMEHa MOHOCAXapuIO0B U JIUCAXapHIOB: TaJIAKTO3EMUsI, HETIEPEHOCHMOCTh
(bpPYKTO3bI, HENMEPEHOCHMOCTh IUCaXapHuaoB. [JIMKOTEHO3bI M arIMKOTEHO3bl. HapylieHus yrieBOAHOTO
oOMeHa Mpu caxapHoM jauadere.

IIpakTH4Yeckoe 3aHATHE.
IIpakTnueckoe 3ansitue «Meradoausm. O0muii nyTh Katadoau3ma. buosornyeckoe OKucJIeHUE».

1. CymHocTh MoHATHH: MeTabonu3M, aHaboau3M, karabonusMm. Tpu ¢assl katabonusma (mepeBapUBaHue,
crienuduIecKue u o0IMe mMyTH Karaboln3Ma), X Ha3HAuYeHUE, SHEPreTHIecKasi IEHHOCTb.

2. [TonsTHE O KIFOUEBBIX META0ONHUTAaX OpraHnu3Ma 4yenoseka (amertui-KoA, [TBK).

3. CrpoecHue mNHPYBaTACTHAPOTCHA3HOTO  KOMIUIEKCA. Perymsimms — mporecca  OKHCIHTEIBHOTO
nexkapookcmmpoBanus [1BK.

4. OOmas cxemMa OKHCIUTEIBLHOTO JeKapOOKCHWIMpOBaHUs mUpoBHHOrpamHod kuciaotel (I1BK),
JIOKaJIM3alys Mmporecca.

5. Ctpoenue cyOCTparoB, MOCIEIOBATEILHOCTh peakuii, GEpMEHThI U 3HAYEHUE PEAKIUN OOIIEro MmyTH
KarabosM3Ma - UKIJIa TPUKapOOHOBBIX KUcoT (1uki Kpebca).

6. CymHocTh mporecca 6uonorndeckoro okuciaeHus. Jlokanuzamus nporecca B kietke. Ponb kucimopoma
BO3/lyXa B JIETUAPUPOBAHUH (OKUCIICHUH) CyOCTpaTOB.

7. Makpoapruyeckue CoelMHeHus], UX KiIacCHU(UKAIMsI, XUMHUYECKOe CTpOeHUe, 00pa3oBaHue U (DyHKIUH.
YHuBepcalbHasi dHEPreTUYecKasl «BajdioTa» opraHusma - AT®, ee crpoenue, QyHKIHMH, OHOIOTHYECKAs
pOJIb.

8. OxwucnurenpHoe u cyOcTpatHoe ¢ochopunupoBanue. CoBpeMEHHbBIE MPEACTABICHUS O MEXaHHU3ME
OKHCIUTEIBHOTO (hochopunupoBaHusl.

9. CoBpeMeHHBIE NPEACTABIECHUS O MEXaHNW3ME TKAaHEBOIO JbIxaHus. CTpOEHUE IEKTPOHOTPAHCIIOPTHOM
1enu: 4 3BeHa MEKTPOHOTPAHCIIOPTHOM LI, UX XapaKTEPUCTUKH.

10. OcobenHocTr (QYHKIMOHUPOBAHUS TEPBUYHBIX M BTOPUYHBIX JIETHIPOTeHa3, YOWXHHOHOB,
uutoxpoMoB. Poinb ButamuuoB E u K.

11. Oyaru BBICBOOOKIEHUS DJHEPIMM B OHMOJIOTMYECKOM OKHUCIIeHWH. [IpUumMHBI KackamooOpa3HOTO
BBIJICTICHUS DHEPTUU B AIIEKTPOHOTPAHCIIOPTHOM IEITH.

12. Perynsiusi OMOIOrMYECKOTO OKUCIICHUSL.

13. Ponb peakumii neruapupoBanus B nukie Kpedcea.

14. BzammocBs3p IITK, OHOIOTMYECKOTO OKHUCICHHS U OHEPrOBBHICBOOOKIAIOMIMX  IPOIECCOB.
OHepreTuyeckas ICHHOCTh PEAKIUI LIUKIIA.

15. IMaronmorust GHOIOTUYECKOTO OKUCICHUS U OMOIHEPreTHYECKUX MpoLeccoB. BnusHue pa3obmarommx
areHTOB, UHTMOUTOPOB M aKTUBATOPOB.
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IIpakTHyeckoe 3anaTHEe «OOMEH YI1eBOAOB.
. [lepeBapuBaHue 1 BcacbIBaHUE YITIEBOAOB B KEIyIOYHO-KUIIIEYHOM TPAKTE.
. I'muxonu3. A3poOHBIH My Th pacleryieHHs yIIIEBOA0B. DHepreTHuKa mnpouecca.
. AHa’pOOHBIN TIHKOIN3. DHEPreTHKa IIpoliecca.
. HYTI/I OGMCHa JJaKTaTa B [ICYCHU U MBIIIIAax.
. [lerro3odocharupiii myTh MpEeBpaIEHUS TTTIOKO3HI.
. ['mrokoHeorenes, ICTOUHUKH, MEXaHU3M U PETYISLHUS IIPOLIECCa.

~N N L kW N -

. Hapymienus yrineBomHoro oOMeHa mpu caxapHoM JTradeTe.
IIpakTHyeckoe 3ansaTue «Pemenne 3axay».

3amaun Ha OOy CcXeMy Karabonu3Ma, peakiuud OKHUCIUTEIBLHOTO JAeKapOOKCHIMPOBAHUS
MUPOBUHOTPATHOM KHCIIOTHI M ITOCIIEAOBATEIBHOCTh PEAKIHH IUKIIa TPHKAPOOHOBBIX KUCIIOT.

3aJa4u Mo CTPOCHUIO U MEXAHU3MY JEHMCTBUS JbIXaTeIbHOM LIETH.
3amaun Ha HaMMCaHUE YPAaBHEHUN PeakIUi 1 MEXaHU3MOB MIPOIIECCOB OOIIETo IMyTH KaTabomu3ma.

Pacuer sHepreTMueckoro BbIXOJa PEAKIUI OKUCIUTEIHHOTO IeKapOOKCHIMPOBAHUS MHPOBUHOTPATIHOM
KHCJIOThI U IUKJIA TPUKAPOOHOBBIX KUCIIOT.

3agauyn Ha OCHOBHBIC IIATOJIOTMH YTJIEBOAHOTO OOMeHa (IJIMKOTEHOBBIC OOJIE3HM, CaxapHbIM aualer,
(GpyKTO3ypHs, TaTaKTO3EMHUSI, HAPYIICHUS TIEPEBAPUBAHUS U BCACHIBAHUS YIIICBOJIOB).

IIpakTnueckoe 3ansATHe «KONIOKBUYM M TeCcTHpPOBaHHMe MO pasienay «buosorudeckoe oxkucJieHHe.
OO0mmit nyTh kaTadosuzma. O0OMeH yIiieBoa0B»».

1. CymHocTh TOHATHI: MeTabonm3M, aHaOoau3M, KarabomusM. Tpu a3l  karabommu3ma
(mepeBapuBanue, cnenupuyeckue W o0muUe MyTH Karaboim3ma), MX Ha3HAuYCHHE, dHEPreTHYecKas
1eHHOCTh. [ToHsATHE 0 KITI0UeBBIX MeTaboMuTax opranuszMa demnoseka (ametmwi-KoA, T1BK).

2. CymHocTh mpoliecca OHONOTHYECKOro OKucieHus. Jlokanmm3amus mporecca B KieTke. Poib
KHCIIOpOJIa BO3/IyXa B ACTUAPUPOBAHUU (OKHCIEHUH) CyOCTpaToB.

3. Makpospruyeckue COeTuHEHUs, UX KIacCH(UKAIMI, XUMUIECKOe CTpOeHUE, 00pa3oBaHue U (DyHKITUH.
YHuBepcallbHas SHEpPreTUdeckas «Baora» opranmsma - AT®D, ee crpoeHue, QyHKIUU, OHOIOTHYECKAS
pOJIb.

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

5. CoBpeMEHHbIE TPEACTABICHUS O MEXaHU3ME TKAHEBOTO JbixaHud. CTpOEHHE 3IEKTPOHOTPAHCIIOPTHOM
nenu: 4 3BeHa AEeKTPOHOTPAHCIIOPTHOM LIETH, UX XapaKTEPUCTUKH.

6. Ouaru BBICBOOOXKIIEHUSI HSHEPrUd B OHOJOTHYECKOM OKHUCIEHUU. [IpHumHBI KackagooOpa3HOTO
BBIJICJICHHS DHEPTUH B AJICKTPOHOTpaHCcTIOpTHOM 1er. Koaddunment GpochopunupoBanus.

7. DHEpreTUYeCKHiA 3apsi1 KIETKU. Perynsimus OM0I0rn4ecKkoro OKMCICHHUS.

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

9. Ilatonorust GMONIOrMYECKOTO0 OKHCIEHUS W OMOdHEpPreTHUecKuX IpoleccoB. BiusHue pazoOuiarommx
areHToB, MHIMOUTOPOB U aKTUBATOPOB.

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

11. MexaHu3M cBOOOAHOPAAMKAIBHBIX MTPOLECCOB B KJIETKE, MX 3HAYCHUE JIJIs1 OPraHu3Ma.

12. ®epMmeHTHl Karanasa, NepoKCUaa3a, CylepoKCUIANCMyTa3a — 3HaueHHUEe B 00€3BPE)KMBAHUN aKTUBHBIX
dhopm Kuciopona.

13. MexaHu3Mbl 3alIUTBl OT CBOOOJHOPAJAMKAIBHOTO OKHCIIEHUS TMPH YYaCTUM HU3KOMOJIEKYIISPHBIX
AHTHOKCHIAHTOB.

14. MukpocomanbHOE OKHCIIEHHE. KOMIOHEHTBI CUCTEMBI MHUKPOCOMAJIBHOTO OKHUCJIEHHS. 3HAYCHHUE IS
OpraHmsma.

15. OOmasi cxema OKHCIUTEIBLHOTO JeKapOOKCHIMpOBaHUS mupoBuHOTpagHo kucioTel (I1BK),
nokanu3anus rnpouecca. CTpoeHrne NTUpyBaTIETUIPOreHa3HOrO KOMIUIEKCA.

16. MexaHu3M OKHCIIMTEIBHOTO JIeKapOOKCHUITMPOBAHUS TUPOBHHOTPATHON KUCIIOTHI. Peryssius mporecca
OKHCIUTENBHOTO JekapOookcmmpoBanus [1BK.

17. Crtpoenue cyOcTpaToB, MOCIENOBATEIBHOCTh PEaKIMil, (HEPMEHTHI NUKJIA TPUKAPOOHOBBIX KHCIIOT
(mmux Kpebca).
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18. Ponw peakiuii neruapupoBanus B mukie Kpebca. Bzaumocssazp L[TK, Guomorndeckoro OKMCICHUS H
9HEPTOBHICBOOOKIAIOIIMX MPOIECCOB. DHEPreTUYeCKast IEHHOCTh PEaKIuii IUKJIA.

19. Perymsus unkia Kpebcea.
20. Anabomuueckue ¢pyHkiuu nukia Kpedca. AHamaepoTHYECKUE PEeaKIny.
21. O6mas xapakTepucTuka, kiaccuduranus 1 GyHKIMN yIIEBOAOB.

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

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

24. TlepeBaprBaHuE U BCAChIBAHUE YITIEBOJOB B JKEIYJOUHO-KUIIIECYHOM TPAKTE.
25. I'nukonu3. ApoOHBIH MyTh PACIICIUICHUs YITIEBOIOB. DHEPreTHKa Mpolecca.
26. AHa’>pOOHBIN TIIHKOIN3. DHEPreTHKA IIpoliecca.

27. YenHOUHBIE MEXaHU3MBI TPAHCIIOPTA BOAOPOJIA U3 IIUTOIIA3Mbl B MUTOXOHJPUU: IuIepoidochaTHas
YEJIIHOYHAs CUCTEMA.

28. YenHOUYHBIE MEXaHU3MBbl TPAHCIOPTA BOIOPOJA M3 LUTOIIA3Mbl B MUTOXOHAPUU: MajlaT-acliapTaTHas
YEJIIHOYHAs CUCTEMA.

29. Iyt oOMeHa JilakTaTa B TICYEHU M MBIIIIIIAX.

30. ITenTo30docdaTHbIil MyTh MPEBpAIICHUS TITFOKO3bI.

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

32. BxiroueHne ppyKTo3bI B IPOIECC TTUKOIN3A.

33. Paznuuus ¥ CXOJCTBO CIIUPTOBOTO OPOXKEHUSI U TIIMKOJIM3A.

34. [Tyt meTaboaM3Ma dTaHOJIa B OPTaHU3ME YEJIOBEKa.

35. I'mokoHeoreHe3, UCTOYHUKH, MEXaHU3M H PeTyJISIIUs Ipoliecca.

36. Hapymienus ooOMeHa yrieBonoB. [ TMKOT€HO3HI.

37. Hapymenust oomMeHa yrieBoaoB. CaxapHblil 1uaber.

38. Hapymienus ooMeHa yrineBonoB. OpyKTo3ypus, raJakTO3eMHUsl, HETIEPEHOCUMOCTD JIAKTO3bI.
JlaGopatopHoe 3ansitue. Jlaboparopnasi padora «OxkcuaopeayKrasbi».

OmeiT 1. OOHapykeHHe IeruaporeHas3sbl (KCAaHTHHOKCHAA3a, ajlbJACTHIICTHAPOTeHA3a) B MOJIOKE (PEaKIIus
[apaunrepa).

Peaxmusbi: ceexcee koposve monoko; oucmuniupogannas eooa, 0,4 % pacmeop gopmanvoecuoa; 0,01 %
PAcmeop MemusieH08020 CUHEZO.

B Tpu npoOupky HaIUBAIOT 1O 2 MJI CBEXKETO KOPOBbETo Mojioka. OaHy MpoOy KUMATAT B TeUeHUE 2-3 MUH
U OCTYXaroT. B mpokunsueHHyio npoly U B OAHY U3 HEKHUISTYEeHBIX Mpo6 godasisiot o 0,5 miu 0,4 %-Horo
pactBopa ¢dopManbaeruaa, a B ApPYrylo HekunsdeHyio - 0,5 Ma Bomabpl. 3aTeM BO BCe TpU MPOOUPKHU
npunuBaioT 1o 4 kamwu 0,01 %-Horo pactBopa MeTuieHoBoro cuHero. CoaepKumoe IpOOHPOK XOPOLIO
MEePEMEIIMBAIOT U BHOCAT B KaXKIYIO MO 4 KAy Ba3eJMHOBOrO Maciia. Bce mpoObl mOMEmaoT B BOASHYIO
Oanto, Harpetyto 10 40 °C.

OmnpiT 2. ConocTaBieHne peoKC-IOTEHINAN0B pHOOBIaBUHA U METUIICHOBOTO CHHETO.

Peaxmusvi: oucmunnuposannas eooa; 0,01 % pacmeop memuneH08020 CUHE20; MEMANIUYECKULl YUHK,
KOHY. consnas kucaomafl].

B npobupky Hanuarot 0,5 mit Boabl, 1 karumo pactBopa puboduiaBuHa U T00aBISIOT MO KaIluIsIM pacTBOP
METHJICHOBOTO CHHEro /10 MOSIBJICHMSI CHUHEro WM 3€JI€HOBAaTO-CMHETo OKpallluBaHUs cMecd. bpocaror B
OKpAaILIEHHYI0O CMECh KyCOYEK IIMHKA W KamaloT | Karulio KOHII. COJSHOW KUCIOTHl. OTMEUaloT W3MEHEHUe
1[BETa CMECH.

Cnabo okpaleHHYI0 XKUAKOCTh CJIMBAIOT B APYTYI0 NPOOUPKY U HAOMIOAAIOT 32 U3MEHEHHUEM I[BETA.
CocTaBiI0T cXeMy IepeHoca BoAOpoJa (AJIEKTPOHOB M HMOHOB BOAOPOAA) C YYETOM CTaHAAPTHBIX
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX MOTEHIIMAIOB UCIIOJIb30BAHHBIX KOMIIOHEHTOB.

Omnpit 3. Onpenenenue karanassl o A.H. baxy u A.M. Onapuny.

Peaxmuevi: skempaxkm mopkoeu,; 0,1 n. pacmeop nepmancanama kanus, 10 % cepnas xucioma; 0,1 H.
pacmeop nepokcuoa 8000pood.
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B 2 xonunueckue xonObl Ha 200 mMa oTOuparoT nunetkod mo 20 M BBITSHDKKH MOpkoBH. OnmHy U3 KojO
MIOMEIIAIOT B KUITAIYIO BOJSHYIO OaHIO Ha 5 MUH. (MHAKTHBALUsA (hepMeHTa, KOHTPOJIb), 3aTEM OXJIaXKAAI0T
J10 KOMHaTHOU TE€MIIepaTyphl.

B 06e xon6wmr mobapmsror mo 25 mu 0,1 H. pacTBopa mepokcuma Bomopoaa. Uepes 30 MuH. aeicTBue
dbepmenTa npekpamatoT npudasienueM 5 M 10 % pacTBopa cepHOl KUCIIOTHI.

PactBopel TuTpyror 0,1 H. pacTBOpOM mepmMaHraHata Kajausi OO TOSIBICHUS YCTOMYMBOTO B TEUYECHUE
npuMepHo 1 MUH. po3oBoro okpammuBaHug. OTMmeudaroT 00BEMBI pacTBOpa IepMaHTaHaTa Kajws,
MOIIEAIIEr0 Ha TUTPOBAHKE OCTABIIETOCS MEPOKCHIA BOAOPOAa B KOHTPOJIBHOM U ONBITHOM Mpo0ax.

Pacuer akTHMBHOCTH (epMEHTa B CTaHIAPTHBIX MEXKIYHAPOAHBIX eAuHUIaX E BeayT B COOTBETCTBUM C
YPaBHEHUEM pEaKLUU

5H202 + 2KMnO4 + 3H2SO4 ® 2MnS0O4 + K2S04 + 502 + 8H20

o ¢popmyie:
12VPe-VPsPiB€™1008€™1,720B€™2BE€T™3(0BE™,034"> |

rae
Vk — 06bem 0,1 H. pacTBOpa nepMaHTraHara Kajius, HOUIEIIINN Ha TATPOBAHUE KOHTPOJIBHOM MPOOBI, MIT;
Von — 06bem 0,1 H. pacTBOpa nepMaHTaHaTa KaJiusl, MOMIEANNNA Ha THTPOBAHUE OMBITHOMN MPOOBI, MIT;
100 — 006BbeM IKCTpaKTa MOPKOBH, MIT;
1,7 — macca nepokcuaa Bogopoaa, coorserctpytomas 1 mi 0,1 H. pacTBopa nmepMaHraHara Kajusl, MT;
20 — 00beM 3KCTpaKTa MOPKOBH, B3SATBIN JJIs1 TUTPOBAHMS, MII;
2 — Macca MOPKOBH, T;
30 — IpONOKUTENBHOCTD ONIBITA, MHH.;
0,034 — macca 1 MKMOJIb IEPOKCHUIA BOJAOPO/IA, MT.
1. Kakue peakiuy Katanu3upyroT GepMEeHTHI Kjlacca OKCHIOPETyKTa3?

2. Kakune xodepMeHTBHl BXOIAT B COCTaB OKcuaopenykraz? Kakue BUTaMHHBI HEOOXOAMUMBI I HX
oOpazoBaHusi?

3. PaccMoTtpuTe ponb AEruaAporeHas B mporeccax OMoI0oruueckoro OKUCIEeHus.
4. 3aueM B ombITe 1 3a1MBaIOT B KXKIYIO0 IPOOUPKY HECKOJIBKO Kalellb Ba3eJIMHOBOTO Maciia?
5. Uro xapakrepusyeT akTUBHOCTh pepmenTta 1 E?

6. I'ne nokann3oBaHa IEKTPOHOTPAaHCIIOPTHAs Lenb? Kaknue coeinHeHus SBISI0TCA JOHOPAMU IIPOTOHOB U
AJIEKTPOHOB IS JbIXaTeIbHON Lenu?

7. PaccMoTpuTe MexaHU3M (pyHKIIMOHHPOBAHUS JbIXaTEIbHOM LIENH.

8. UTo gBisieTCs ABUKYIIECH CUIION 1JIs MEpEeMENIECHUS] IIEKTPOHOB B JbIXaTEIbHON LIETH?
JlaGoparopHas pabota. «MeTaOoaUThI 00IIEro MyTH KaradoiIu3Ma U yIJIIEBOJHOTO OOMEHay.
OmnpiT 1. KosnuecTBEHHOE ONpeIeIEHUE MUPOBUHOTPATHOM KUCIOTHI B MOYE.

Peaxmuewi: moua, oucmunnuposannas éooa; 0,1 % pacmeop

2,4-0ounumpoghenuneudpasuna;,  HacvlujenHot  8ooou  monyoin[2];  cnupmosou  pacmeop KOH;
cmanoapmuulil pacmeop nupysama (50 me%).

Bepyt 3 npobupku. B 1 mpobupky HanuBaroT 1 Ma Mo4H, pa3BeeHHOU B 3 pa3a (ombITHas npoba), Bo 2 — 1
M crangaptHoro pactBopa IIBK (crammaprhas mpo6a), B 3 — 1 M Boasl (KOHTposbHAs 1poba). 3arem
npuiuBatot 1o 0,5 mi 0,1 % pactBopa

2,4-muHUTPOEHIIITHIPA3HHA, TIEPEMEIIUBAIOT U Yepe3 5 MUHYT J00aBISAIOT MO 2,5 MJ HACBHIILIEHHOTO
BO,HOI71 TOJIyOJI1a. Ilocne BCTPAXUBAHUA B TCHCHUC 1 MHH. OCTaBIISIOT pacTBOp CTOATH IJIA paCCIOCHUA BOABI
H TOJIyOIIa.

N3 BepxHEro TOIyoJOBOTO CJIOs OTOMparoT MpoObl 00beMOM | MII CyXOW IpaJaydpOBaHHOM IMUIIETKON
MepeHOCsT B cyxue npoodupku. [o6asnsroT mo 3 mut crimproBoro pactBopa KOH.

Uepez 10 muH. mpoOBl (HOTOMETPUPYIOT MPOTHB KOHTpOJss Tpu anuHe BoiHbI 400-415 HM Ha
(hOTORIEKTPOKOIIOPUMETPE.

Pacuet npoBoautcs o popmyne: X = (Dox50/Dc)*3, rae



X - xonnenTpauus [IBK B moue;

Do — ontuyeckasi INIOTHOCTh OMBITHOTO PAcTBOPA;

Dc — ontrueckas miI0THOCTh CTAaHIAPTHOTO PAcTBOPA;

50 - xoHueHTpanus cranaaptHoro pactsopa [IBK, mr%;

3 — KpaTHOCTh pa3BEACHUE MOYH.

OnpIT 2. KoJTMueCTBEHHOE ONPE/IETICHUE AKTUBHOCTH aMHJIa3bl B CBIBOPOTKE KPOBH.

Peaxmusewi: 1 % pacmeop kpaxmana,; cvbleopomka Kpogu, OUCMUITUPOBAHHAS 600a; peakmug Jloeons.
B 2 mpoOupku HanmuBaroT mo 1 Mi1 pacTBOpa kpaxmaia. B onbITHYI0 po0y 100aBIsIOT

0,02 mut ceiBopoTkH kpoBH. [Tomeniarot B BoasiHyto 6anio (37 °C) Ha 5 MUHYT.

B kaxyro npo6upky nobasistor o 1 mut pactBopa Jlrorosns u 8§ M1 IMCTHIUIMPOBAHHOM BOJBI, a B
KOHTPOJIbHYIO 1po0y — eme u 0,02 M1 CBIBOPOTKU KPOBH, MEPEMELITHBAIOT.

N3MepstoT onTHYECKYI0 TUIOTHOCTh 00OUX PacTBOPOB Ha (hOTOANIEKTpoKoIopumMerpe mpu 630 HM
B KIOBETE ¢ TONINHUHOM ¢10st 10 MM OTHOCHUTEIHLHO BOJBI.

PacueT akTHBHOCTH amMHJIa3bl IPOBOIAT 10 (hopmyre:

((Dx — Dom)/Dk)*200,
rae Dk — ontudeckast iI0THOCTh KOHTPOJIBHOM MpoObl, Domn — onbITHON POOHI.
1. JlaiiTe onpenenaeHne NOHATHAM «META00IN3M», «KaTabOoIN3M», «aHAOO0IHU3M».
2. [lepeuncnurte OpraHoUAbI KaTaOOINIECKON U aHAOOIMYECKON CUCTEM.
3. Kakue oCHOBHBIE 3Talbl BKJIIOYAET KaTabonu3m?

4. Kakue COeTUHEHMsI HA3BIBAIOTCS KIIOUEBBIMH MeTabonutamu U nodeMy? KakoBbel myTu Hx
IIPEBpALEHUS B OpraHu3me?

5. OxapakrepusyiTe mpouecc nepeBapuBaHUs U BCACHIBAHUS YTIIEBOAOB B MUIIEBAPUTEILHOM
6. KakoBbl onTuManbHbIC YCIOBHS QYHKITMOHUPOBAHMS TAHKPEATHIECKOW aMHJIa3hl?

7. Kakue npoaykTsl OyayT oOpa3oBaTbes U3 Kpaxmaia B MIPUCYTCTBUU MOKEIYIOYHOTO coKa (in
8. Kak MOXHO omnpeAenuTh Halnuue TPOAYKTOB THAPOIN3a Kpaxmaia B mpooe?

9. Kakas (yHKIIMOHAIBHAS TPYIIa MOJEKYIBI TIIOKO3bI 00YCIOBINBACT MOJOKHUTEIHHYIO MIPOOY
Tpommepa?

10. Ilepeuncnure uzBecTHbie Bam Hapyienns oOMeHa YIJIeBOJOB HAa CTAIUU MEepEBapUBAHUS U
BcacbIBaHMs. MOTYT JIM 3TU HapyILIEHUs UMETh HACJIEICTBEHHBIN Xapakrep?

11. Kaxoit pepmenT yuactByeT B pochopomuTruueckom pacuiersieHus mukorena? Kakosa posb
[JIMKOTeHA B TIOAJIEPKAHUK TOMEOCTa3a IITIOKO3bI?

12. Yro MoXkeT OBITh MPUUMHON TUIIEPIITMKEMUU?
13. Kakue coenuHeHHsI SIBISIIOTCS MMPOyKTaMU a3pOOHOTO M aHA3POOHOTO TIUKOIN3a?
14. Tlouemy B OpraHu3Me COXpaHSIETCS YHEPreTUUIECKH HEBBITOIHBIA aHAIPOOHBIHN ITTHMKOIU3?

15. KakoB sHepreTHuecKuii BBIXOJI MTOJTHOTO a3pOOHOTO OKHMCIICHUS TIIOKO3bI? YKKUTE PEaKIu
CyOCTpaTHOTO U OKUCIUTENHHOTO (pochOopuInpoBaHus B 3TOM IpoIiecce.

[1] HcnonszoBanme 15 %-Horo wim Oonee pacTBopa
COJISTHOM KHCJIOTHI, OTHOCcserocs k tadmune 111 crmcka
IV mpekypcopoB, o0opor koTophix B  Poccuiickoit
Qenepanii  OTpaHMYEH W B OTHONIEHMH  KOTOPBIX
YCTaHaBJIMBAIOTCS MEPbl KOHTPOJISI B COOTBETCTBUM C

[2] Ucnonb3oBanue 70 %-HOoro mnm Oosee pacTBopa Toiyoja, oTHocsmerocss k tabmuie III
ciicka [V mpekypcopoB, 060poT koTopsix B Poccuiickoit @eneparyivi orpaHudeH U B OTHOIICHUN
KOTOPBIX YCTaHABIUBAIOTCS MEPbI KOHTPOJISI B COOTBETCTBUM C 3aKOHOAATEILCTBOM Poccuiickon
Qenepanuu U MeXIAYHApOAHbIMU gorosopamu Poccuiickont denepanuu, penIaMEHTHPYETCs
JENCTBYIOLIUM 3aKOHOIATEIBCTBOM U COOTBETCTBYIOIIUMH JIOKAJIbHBIMU HOPMaTUBHBIMU aKTaMHU
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3ananus 1J151 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1s1 CAaMOCTOSITE/IbHOM PadoThlI.
1. 3yunTe KOHCHEKTHI JIEKIUI 0 pa3/emy.
2. IlpuBenure npumepsl HEe MeHee 10 MaKpO3proB, 3alUIIUTE YPABHEHHUS PEAKLUMA MX PpaCIICTUICHUS,
YKa)KNTE, CKOJIBKO SHEPIUU BBIICIAETCS B KAXKIOM CIydae.
3. IToaroroBbTE KOHCIEKT «l €Teponoaucaxapuabi».

4. TlomroroBsrech K JIAOOPAaTOPHBIM 3aHATHIM «OKCHUIOpEAyKTa3bl» U «MeTabomuTsl OOIero myTH
KaTa0oaM3Ma M YIJIEBOAHOTO OOMEHa»: 3allOJHUTE J1a0OpaTOpHBINA KYpHAJ, OMHUIIMTE XOJ BBIIOJTHEHUS
paboThl, ypaBHeHHs peakiuii. OTBeTbTe Ha KOHTPOJBbHBIE BOMPOCHL. llocie BbImonHeHUs 1abopaTopHOi
paboThl BHECUTE B Ta00OPATOPHBIN KypHAT HAOIIOACHHS U BBIBOJIBI IO IPOBEIEHHBIM OIBITAM.

5. OTBeTHTE Ha BONIPOCHI:

e OcobeHnHocty GyHKIIMOHUPOBAHUS IEPBUYHBIX M BTOPUIHBIX JACTUIPOTEHA3, YOUXUHOHOB,
uutoxpomMoB. Poss BuramuuoB E u K.

e MukpocoManbHOE OKHCIICHUE.
o ®epMeHThI KaTanaza, NePoOKCHIa3a, CynepoKCUAIUCMYyTa3a. 3JHaUCHHE B OPraHU3MeE.
¢ TOKCHMYHOCTB KHCIOPOAQ, €r0 aKTUBHBIE (DOPMBI, MEXAHU3MbI 3aLIUTHI.

o I'mukorenHas QpyHKIHS MeYeHH, OMOCUHTE3 U MOOMIIN3ALUS TIIMKOT€HA, PETYIISIIKS U BOSMOXKHBIE
HapyILICHHUS.

o YenHOUYHBIE MEXAHU3MBI TPAHCIIOPTA BOJOPOAA U3 IIUTOIIA3Mbl B MUTOXOHIPHH. Manar-acriapraTHas
U TUIepoadochaTHbIs YeTHOUYHBIE CUCTEMBI.

o OOMeH J1aKkTO3BI M rajlakTo3bl. BKiIIoUeHne pyKTO3bl U raakTo3bl B MPOLECC IIIUKOJIH3A.
o Paznuuus u cxoAcTBO CIUPTOBOTrO OPOKEHMSI U TIIMKOJIM3A.

o HccnenoBanme KpoBU U MOYH OOJBHOTO TTOKA3aJI0, YTO B KPOBU YPOBEHB caxapa B Mpeieinax HOPMBI,
B Mou€e Mpoba Ha TIIFOKO3Y MOJIOKUTETbHAs. MOXKET J1 ObITh TTIOKO3YpHs 0€3 TUIeprIuKeMun?
CrnemyeT U MOTy4YCHHBIE Pe3yJbTaThl aHATTN3a CUUTATh OITHOOUYHBIME?

o [loueMy OONIBHBIM C HAKJIOHHOCTBIO K ITOJIHOTE PEKOMEH/I0BAaHO OTPAaHUUUTh YIIOTpeOiieHne
YIJICBOJIOB M 3aHUMATHCS (PU3KYIBTYpOit?

o Pebenky Miaaiero mKoJIbHOTO BO3pacTa HEOOXOIUMO OMPEIENIUTh COAepkKaHUe caxapa B KPOBH IS
BBISIBJICHUS caxapHOro auadera. PeOeHok repen mpoBeaeHUEM pOoOkI B J1a0OpaTOpUU OUYCHb
BOJIHOBAJICS, TUTaKaJl. YCTAHOBIIEHO, YTO Yy peOeHKa ypOBEHb caxapa B KPOBH BBIILIE HOPMBI.
CBUIETENBCTBYET JIM ATO O HAJTUYHMH Y peOeHKa nuabdera?

Tema 4. O0MeH JIMNINI0B U 0€JIKOB.

Jlexknus.
Jlexums-Buzyanu3zanust. «OOMeH U GyHKIIUH JTUITHI0BY.
Baxneimme munuapl TKaHedl dYenoBeka. Pe3epBHbIC numuabl (KUPBI) W JIMIHABI MeMOpaH (CIIOKHBIE
munuabl). JKupHble KHCIOTHI JUMHUAOB TKaHel denoBeka. HesameHumble (QakTopbl MUTAHMS JTUITHIHOM
MIPUPOJIBI.
[IumeBsle XUpbl M HX IepeBapuBaHue. BcacblBaHMe NpOAyKTOB IepeBapuBaHusd. Hapymienus
NepeBapyuBaHUsl M BCachlBaHUS. PecHHTE3 TpHAIMIIIMIEPUHOB B CTEHKE KullleyHuka. OOpa3zoBaHue
XWIOMHMKPOHOB M TpaHCHOPT KHUPOB. Ponb  amogunonpoTenHOB B COCTaBE  XWJIOMHKPOHOB.
Jlunonporennnunasa. buocunres )xupoB U3 yrieBo1oB B nedyeHu, ynakoBka B JIOHIT u tpancnopt. Cocras
U CTPOEHUE TPAHCIOPTHBIX JIMIIONPOTENHOB KPOBU. | MIEPXMIIOMUKPOHEMUS, THIIEPTPUITTHLIEPUAECMHUS.
JlenoHnpoBaHue ¥ MOOMIM3AIMS )KUPOB B JKUPOBOM TKAaHU, PEryJSAIHs CHHTE3a U MOOWIM3ALUU KHPOB.
Ponp mHCYynMHA, TIIOKAaroHa M ajpeHalnHa. BUOCHHTE3 JKUPHBIX KHUCIOT, [-OKUCICHUE XKUPHBIX KHCIOT.
TpaHcnopT *KMPHBIX KUCIOT albOyMHHOM KpoBHU. Perymsius Metabonu3ma *KHUPHBIX KUCIOT. buocunres u
HCIIOJIb30BaHUE KETOHOBBIX TE€J B KAYECTBE UCTOUHUKOB SHEPTUU.



OcHoBHble  ¢dochonunuasl W DIMKOJIMIUABI  TKaHEW  dYemoBeka:  MIMIEpodOChOTUIHIbI
(pocharununxonuusl,  pocharuanadTaHoTaMuHbl,  (ocharuauincepunsl).  Counrodochomunuasl,
DIMKOTIIUIEPOIMIUABI, TIUKOChuHTOmMmuasl. IlpencraBienue o OuocuHTE3e M Karaboim3Me 3TUX
coeauHeHuil. @yHkuuu Gochonunuaos U rMUKOIUNIUA0B. COUHTONUITUI03BI.

CrtpoeHne, HOMEHKIATypa, OHoNOruyeckue (QyHKIMM »>iK03aHOMAOB. bHOCMHTE3 mpocTarianauHoOB,
JIEUKOTPUEHOB.

OOMmeH ctepounoB. XOJNECTEPUH KaK NPEAIISCTBEHHUK psla APYrHX crepoujoB. llpencraBieHue o
OouocuHTe3e xonectepuHa. BoccrtanoBnenue ruapokcumerwiartytapui-KoA (I'MI) B MeBaloHOBYIO
kucnoty. Perynauusa cunreza n aktuBHoctd I'MI-penykra3bl. CUHTE3 JKETUYHBIX KHCIOT U3 XOJECTEpUHA.
Konbloranus >KeJIYHBIX KHCIOT, NEPBUYHBIE U BTOPUYHBIE JKEIYHbIE KHUCIOTHL. BpIBElEeHUE KEITUHBIX
KUCJIOT ¥ Xonectepuna u3 opranusma. JIHII u JIBII - TpancnoptHeie opMbl XonecTepruHa B KPOBHU, POJIb B
oOmeHe xonecrepuHa. [umnepxonecrepuHeMusi. bHOXMMHMYECKHME OCHOBBI pa3BHTUSI aTEPOCKIEPO3a.
CemeliHas runepxojieCTepuHeMHsl. bHOXMMHMUYECKHE OCHOBBI JIEUEHHMS] THUIIEPXOJIECTEPUHEMUU U
arepockiepo3a. Pomb [I-kucior B mpouIakTUKE —arepockiepo3a. MexaHW3M  BO3HHUKHOBEHUS
KEITYHOKAMEHHOU 00JIe3HH (XOJIECTEPHHOBLIC KAMHH).

Jlexums-Busyanu3anus. «OOMeH ¥ (yHKITUM aMUHOKUCIIOT U OCIIKOBY.

OOmiast cxeMa MCTOYHHUKOB M IYyTEH pacxofOBaHHMs aMHHOKHUCIOT B TKaHAX. JMHAMHYECKOE COCTOSHHE
O€JIKOB B OpraHHu3Me.

IlepeBapuBanue OenkoB. IlporenHaspl - MENCHH, TPHUIICUH, XUMOTpHUIICHH. IIpodepMeHThl mpoTenHas u
MEXaHU3Mbl UX IpeBpalleHus B (hepMeHTHI; cyOcTpaTHas cneuu(UIHOCTh MpOTenHas (M30UpaTesibHOCTD
THIPOJIN3a TMENTUAHBIX CBA3EH). DK30MenTHaa3bl: KapOOKCUIIENTHIAa3a, aMHUHOMIETITUAA3b], JUIETTHIA3bI.
[TocTymuieHre aMUHOKUCIIOT B KJIETKU TKaHEH.

JIMarHoCcTHYeCKoe 3HaYeHNE OMOXMMHUECKOTO aHAJIN3a KETYI0YHOrO U AyOACHAIBHOTO coka. [IporenHass
MIOJKEITYOYHOM KeJe3bl U ITAHKPEaTUTHI.

TpancamunupoBanue: amuHOTpaHcdepasbl; kodepmeHTHass ¢yHkuus BuTamMuHa B6. CrenuduuHoCcTh
aMHHOTpaHc(epa3. AMUHOKHUCIOTHI, YYacTBYIOIIME B TPAHCAMUHUPOBAHUHU; 0C00as posib IITyTaMHHOBOU
KUCJIOTHl. buonorndyeckoe 3HadeHHWE peakuuil TpaHcamuHupoBaHusd. OmpesnereHue TpaHCAMHMHA3 B
CHIBOPOTKE KPOBM TpPU [MArHOCTHKE HH(ApKTa MHOKapAa, 3aboneBaHusX nedeHH. OKUCIUTENBHOE
JIe3aMHUHAPOBAaHNE aMHHOKHUCIIOT; TIIyTaMaTiaeruaporeHasa. Hempsimoe ne3aMUHHpPOBAHHWE aMHUHOKHCIIOT.
Bbuonornueckoe 3HaueHHE J1e3aMUHUPOBAHUS AMUHOKHCIIOT.

Koneunsle mpomyKThl a30THCTOTO OOMEHA: COJIM aMMOHHUS U Mo4yeBUHA. OCHOBHBIE HCTOYHHKU aMMHaKa B
opranuzme. Ponb miyramMuHa B 00€3BpPEKMBAHUU U TPAHCIIOPTE aMMHUaka. [TyTaMHH Kak JOHOpP aMUIHOU
TpyNIbl IPU CUHTE3€ psijla COeAMHEHU. [TyTaMuHa3a novek; ooOpa3oBaHUE U BBIBEJCHHE COJIEH aMMOHMUSI.
AKTuBalus TIyTaMUHa3bl MOYEK MNpu anuaose. buocuuTe3 MoueBHHBI. CBSI3b OPHUTHHOBOTO IUKJA C
MpeBpalieHUs M  pyMapoBO M acmapardiHOBOM KHUCIOT, MPOMCXOXKJIECHHE AaTOMOB a30Ta MOYEBHHBI.
Hapymienus cunTe3a 1 BbIBeIeHUSI MOYEBUHBIL. | MIepaMMOHHEMHH.

OOMeH 0€3a30THCTOTO OCTaTka AMHHOKHUCIOT. [JIMKOTEHHbIE M KETOTeHHbIE aMUHOKHCIOTHL. CuHTE3
[JTIOKO3bI U3 aMUHOKUCIIOT. CHHTE3 aMUHOKHUCIIOT U3 TIIIOKO3BI.

TpancmerunupoBanue. MeTHoHuH ©  S-ageHo3wiIMeTHOHUH. CHHTE3  KpeaTWHa, aJpeHalMHa,
docharuaunxonmunos; metmiupoBanue JIHK. TerparunpodonueBas KuciaoTa U CHHTE3 OJHOYIVIEPOAHBIX
TPYII: HUCIOJb30BAaHHE OIHOYIICPOJAHBIX TPYNI MPOU3BOIHBIX  TETPAruApo(OIUEBONH  KUCIOTHI.
MetunupoBanue romouucrenHa. I[IposBieHUs HEZOCTAaTOYHOCTH (PONMEBOM KUCIOTHI. AHTHBHUTAMUHBI
¢donmeBoit kucIoTh. MexaHu3M JelcTBUS CynbhaHHIAMHIHBIX mpenaparoB. OOMeH (eHwIaraHuHa |
TUPO3UHA B pa3HBIX TKaHAX. DEHUIKETOHYpHS: OMOXUMHUYECKUH Je(eKT, MpOsBICHUS OOJNEC3HU, METOJBI
nmpenynpexaeHus (TeHeTHYecKass KOHCYJIbTallns), JUarHOCTHKA W JIeUeHUE. AJIKaNTOHYpHs. ANLOMHHU3M.
Hapymenne cunresa nodaMmuHa npu napKHHCOHU3ME.

JlekapOOKCHIIMPpOBaHHE aMHUHOKHUCIIOT. buOreHHbIe aMUHBI: TUCTAMHH, CEPOTOHHUH,

l-aMuHOMAcJsiHas ~ KUCJIOTa, KarexonamuHbl. OOpaszoBanue, ¢QyHkuuu. JlesamuHupoBaHHe U
TUJIPOKCUITUPOBAHUE OMOTEHHBIX aMHUHOB.

IIpakTnyeckoe 3ansATHE.
IIpakTH4eckoe 3ansaTHE «OOMEH JTUINAOB.
1. Kmaccudukanms TunuaoB, ©X cBolcTBa. bruomornyueckas posib B OpraHusme.
2. IlepeBapuBaHue U BcacblBaHUE )KUPOB. PECUHTE3 TMNIUAOB B KMILIEYHOMN CTEHKE.
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. Tpancnopt nunuaoB. JIMIONU3 TPUIIMLIEPUIOB B dKUPOBOU TKAHH.
. OKHuCleHNe JKUPHBIX KUCIIOT.
. O6omen anetmin-KoA. CuHTE3 1 UCIIONTE30BaHUE KETOHOBBIX TETI.
. buocunTes de novo KUPHBIX KUCTOT (JIUTIOTEHE3).
. CuHTE3 IpYyruX KUPHBIX KUCIOT U3 NAaJIbMUTUHOBON KUCTIOTHI. Perynsius CHHTe3a )KUPHBIX KUCIIOT.

00 3 N L W

. MeTtabonu3m ¢ochonumnumos.
9. He3aMeHUMBIE KUPHBIE KUCIOTHI. DUKO3aHOUIBI.

10. CBoOomHOpaIUKaIbHOE OKHCICHHUE JTUMUA0B OnomMeMOpaH. bronornyeckast posib JaHHOTO MpoIecca B
HOpPME U TTaTOJIOTHUH.

11. bruocuHTe3 X0N€eCcTEeprHA.
12. O6meH >¢pupoB xonecrepuna. CHUHTE3 KEITIHBIX KUCIOT.

13. DHTeporenarnyeckas UUPKYISIIUS U IKCKPEIUs JKEITUYHBIX KUCIOT U XoJecTeprHa. JKenuHokaMeHHas
00JIe3Hb.

14. Tpancniopt xosiectepuHa. [ unepaunonpoTenHeMun. ATEPOCKIEPO3.

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

16. Ilatomoruu nUMUAHOTO OOMEHA (IUCIUIMONPOTEUMHEMHUHU, C(QUHIOIMIUIO3bI, OXHUPEHHUE, >KUPOBOE
MePEPOKIACHUE).

IIpakTnueckoe 3ansitue «O0OMeH 0eJIKOB U AMHUHOKHUCIOT».

1. benkoBoe nutanue. ICTOUHUKY U MyTH UCIIOJIB30BAaHUSI aMUHOKHCIIOT B OpraHU3MeE.

2. 3HaueHHEe CEKpEIu MpoTeas B BUE MpodepMeHTOB. MeXaHU3M UX aKTHBAIIHH.

3. AKTUBHOCTb TPaHCAMUHAa3 B KIIMHUYECKON AMAarHOCTHKE.

4. buoreHHble aMUHBI K UX 00€3BpEKUBAHUE.

5. MUcTounuku 00pa3oBaHusl U MEXaHU3MBbI 00€3BPEKMBAHUE AMMHAKa B OPraHU3ME.

6. benkoBasi HEIOCTAaTOUHOCTh, TUIIEPAMUHOAUUAYPHS, [IUCTUHO3, UCTHUHYPHS, AJKalITOHYypHs, OOJE3Hb
XapTHyna, rTHIepaMMOHHEMHUS.

7. I'MIoKOHEOTeHEe3 U3 aMUHOKHUCIIOT. [ TMKOreHHbIE M KETOT€HHbIE aMUHOKHUCIOTHL. [Ipumepsl. buocunres
3aMEHUMBIX aMUHOKHCIIOT.

8. Pacmman xpomonporentnoB. CuHTE3 TeMOrI00HHa.

9. bunupyOuH KpOBH: BUIBI, TOKCHYHOCTb.

10. Bunpl sxentyx, ux OnoMapKepsbl.

IIpakTHyeckoe 3ansaTHe «Pemenne 3axay».

3anauu no KiaccuUKalyy JIUMHUI0B, aMUHOKHUCIIOT, OEJIKOB, X CBOMCTBAM U (DYHKIIUSIM B OpTaHU3ME.
3&,[[3.‘11/1 10 MCXaHU3MaM MCPCBApHUBAHUS, BCACBIBAHUS U TPpAaHCIIOPTA JIMITUIOB, OEJIKOB 1 aMUHOKHCIIOT.
3aja4yu 1O JUIOJIN3Y U JIMIOTEHE3Y, OKUCICHUIO U CUHTE3Y BBICIINUX KUPHBIX KHUCIOT.

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

3ajaun Ha MaTOJI0rMU 0OMEHAa AMUHOKHUCIIOT.
3amaun no qudPepeHInaTbHON TUATHOCTHKE JKEITYX.
IIpakTHyeckoe 3anaTHE «KOIIOKBHYM M TecTHpOBaHMe 110 pasaeny «O0OMeH JUNHNI0B B 0eJIKOB»».

CrpoeHne OCHOBHBIX JTUITUIOB TKAHEH YEJIOBEKa: )KUPHBIC KHUCIOTHI, TAT, dhochonumuapl, sKeITdHbIe
KHCIIOTBI, XOJIECTEPUH U JIp.

2. IlepeBapuBaHue U BCAChIBAHKE )XUPOB. PECUHTE3 JKUPOB B KUIIIEYHOW CTEHKE.

3. OGpa3oBaHue B KMIIEYHUKE TPAHCIIOPTHBIX (opM iunuaoB. Ponbs anobenkoB. 3Ha4eHNE XHUIIOMUKPOHOB
n JIOHII B Tpancnopre *xupa U3 KMILIEYHUKA.

4. PacumierieHMe M CHHTE3 TPUDIMIEPUIIOB B KUPOBOW TKAHM, MX peryiduus. Ponb numnonporeuH- u
TATI -nmunas.

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

6. Oxucienue JKUPHBIX KHUCJIOT ¢ HCUCTHBIM YHUCJIOM aTOMOB YTJICPpOda U HCIIPCACIIbHBIX KUPHBIX KUCJIOT.
7. Hapymienust 3-oKucIeHUsI.



8. KeronoBble Tena. XuMuueckas Npupozaa, poiib, CUHTE3. [IpudanHbI KeT03a U KETOAUA03a pU CaxapHOM
nuabere U roixofaHuy. J[MarHocTHuecKoe 3HaYCHHE OTpeIeIeHUs] KETOHOBBIX TEJ B MOYE.

9. buocuHTe3 XUPHBIX KUCIIOT: MOCIEA0BATEIBHOCTh PEAKIINN, JOKAIU3AlUs MPOLECcca, XapaKTepUCTUKa
(bepMEHTOB, peryJsus.

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

11. ®ynkuu dhochomunuaos. Meradomuszm dochomunuaos (pacnai, CHHTES).

12. HapymieHust oOMeHa CJIOXKHBIX JIUTTHI0B.

13. Diiko3aHoUIbI: KIaccupUKAIs, CHHTE3, QYHKIIUH.

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

15. Cuntes xonecreprHa B opraHusMme. Perymsius cunresa.

16. O6meH 3¢pupoB XoJIecTepUHa.

17. buocuHTe3 XEIYHBIX KHUCIOT. IlepBUUHBIE W BTOpPUYHBIE >KETYHBIE KHCIOTHI. DHTEpOrenarndyeckas
UUPKYJISLIHUS.

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

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

20. ITaromoruu nunuagHOTO OOMEHA: OXKHUPEHNUE, )KUPOBOE EPEPOKACHNUE NIEUEHH, TUCTUIIONPOTEHHEMHH.
21. Ocobennoctu OenkoBoro ooMeHa. A30TUCTBIN OanaHc.

22. Pacman TkaHeBBIX O€NKOB. Pe3epBHBIC OCIIKH.

23. TlepeBapuBanue OenkoB B xenynake. [Iporeonurnyeckue GpepMeHTH. MeXaHU3M aKTUBALHH.

24. IlepeBapuBanue 0enkoB B kumieunuke. [Iporeonurrueckue hpepmeHThl. MexaHN3M aKTHBAITHH.

25. BcacbiBaHME TIPOJYKTOB pacrajia OeKoB.

26. IIpeBpanieHrst aMUHOKHUCIIOT. [[e3aMruHUpOBaHUE.

27. TpancaMMHMpPOBaHUE AMUHOKHCIIOT.

28. Peakiuu mo kapOOKCHUIIBLHOM TpyTIIIE.

29. O6pa3oBaHue U pacnaj] ONOTeHHBIX aMHHOB.

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

31. O6pazoBanue MoueBUHBI. OPHUTHHOBBINA ITUKII.

32. BoiBenienue ammuaka B hopmMe aMMOHUIHBIX COJIEH.

33. BoccTaHOBUTENBHOE AMUHUPOBAHHUE a-KETOKHUCIIOT

34. O6MeH mIMIHA, CepuHa, TPEOHMHA 1 METUOHHUHA.

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

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

38. OOMeH aMMHOKHCIOT C  pPa3BETBICHHOM  IeMbl0, JUKApOOHOBBIX  AMHMHOKHCIOT U
JTMaMUHOMOHOKapOOHOBBIX KUCIIOT. bose3Hp KiIeHOBOTO cupora.

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

40. I'mnepamunoatuaypus. [IpuauHbl, mpuMepsl.

41. Pacniax xpomonporenHoB. OOMeH OnnupyOuHa.

42. ®opMBl KENTYXH, IPUUUHBI BOSHUKHOBEHHUS, AU (HepeHIInalbHas T1arHOCTHKA.
43. CuHre3 reMoriioOnHa.

JlaGoparopHoe 3ausitue. JlaboparopHass padora «BiusiHMe JKeJIYHBIX KHCJIOT HAa AKTHUBHOCTH
MAaHKPeaTH4eCKOM JIUIa3bi».

Peaxmusbi: orcenusv (pazbasnennas 1:2); monoxo, 1 % cnupmoeou pacmeop ¢penongpmaneuna; 10 %
pacmeop euopoxcuoa nampus, 0,1 H. pacmeop eudpoxcuda Hampus, «llankpeamumny (nopowiox);, 6ooa
OUCMUNTUPOBAHHASL.
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B crakan HanmuBaroT 20 MJI MOJIOKa M HEHUTPAIM3YIOT, IPHIUBAs 2 Kaluld pacTBopa (eHoi(TanerHa u 1mo
karsiM 10 % pacTBopa HIpOKCHIA HATPHs 1O C1ab0-po30BOM OKpacku. M3 HEHTpaar30BaHHOTO MOJIOKA
TOTOBSIT ONBITHBIE MPOOBI cortacHo Tabnmuie 1. B kauecTBe MCTOUHHMKA JIMIA3BI MCIONB3YIOT Ipernapar
«[Tankpearun». [IpoObI OCTABIAIOT TPU KOMHATHOW TeMIIeparype.

Tabmumna 1
No  mpoOwI
V Mosoka, M1
m MaHKpeaTuHa, MT
V xeman, M

V BOIEI, Ml

100

100
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Yepe3 kaxasle 15 MuHYT oT Hauana uHKyOammu mpooOsl tutpytor 0,1 H. pactBopom NaOH o
c1ab0-po30BOIl  OKpacku, IOCJIE€ YEero BHOBb OCTABISAIOT NpPU KOMHAaTHOW Temmeparype. KomumdecTBo
U3paCcXOI0BaHHON IIesoun (UKCHpYIoT B Tabmuie 2. Kaxnaplii pa3 OTTUTPOBBIBAETCS TO KOJIHMUYECTBO
KHUPHBIX KHCJIOT, KOTOPOE OCBOOOXKIAETCS U3 XKHPa MOJIOKA ITPH €ro THAPOIN3E JIHUIa30il 3a 15 MUHYT.
Tabmumna 2
No  mpoOwI
Pesynprarer  TuTpoBanus (B Mi) 0,1 H. pactBopom NaOH depe3 t, MuH:

15

30

45

60



N300pakaroT rpaduueckd AMHAMHUKY pPAaCIICIUICHUS JKUpa JIMNAa30d JUIsl KaXIOW MpoObl, OTKIaabIBas Ha
ocu abcuucc BpeMs B MHUHyTax, a Ha ocu opauHar - kommdectBo 0,1 H. pactBopa NaOH (B M),
M3PaCcXOI0OBaHHOTO Ha HEHTPAIHM3AINIO )KUPHBIX KUCIOT, 00pa30BaBIIMXCS 33 JAHHOE BPEMSI.

BblpakaloT aKTHBHOCTb JIMIA3bl KaK KOHIGHTPALMIO KapOOKCHJIBHBIX TpPYMI SKUPHBIX KHUCIIOT,
obpazoBaBmuxcs B 100 M1 MoIOKa 3a Bce BpeMsl UCCIIEA0BAaHMS, OIB3YSCh cieayomeil popmyoii:

, TJIe
C — xonnentpanust COOH-rpymm, o6pasyromuxcst B 100 mur momoka (r/100 mu);
M3 — HKBHUBAJICHTHAs Macca KapOOKCHIIBHOW TPYIIIBI, I/MOJIb-IKB;

0,1 — HopmanbsHOCTH pacTBopa NaOH;

V — o6sem 0,1 H. pactBopa NaOH, u3pacxomoBaHHBIII Ha TUTPOBaHME 5 MJI MOJOKa 32 BCE BpeMsd
MHKyOanuu (cymMMa BCeX TUTPOBAHMIA), MJT;

100 — 00BeM MOJIOKa, MIT;
5 — 00BeM MOJIOKa B TUTPYEMOM TTpode, MII.

Ha ocHoBaHMM xOna KpHBBIX Ha rpaduke U TPOBEICHHBIX pacyeToB MIENAlOT BBIBOJ O 3aBHCHUMOCTH
AKTUBHOCTH JIUIA3bl OT IPUCYTCTBUS KEIUYHBIX KUCIIOT.

1. B ueMm paznuuune GyHKIUH GochomunuIoB U TPUAMITITULEPUHOB?

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

3. Kakoil TUIl XUMUYECKOU CBA3M PACIIEIIIAETCS TAaHKPEAaTUIECKON JIMIa30i?

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

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

Peakmusbi: cvigopomka kposu, nedsnas ykcychas kuciomafl]; pabouuii pacmeop xiopuda oiscenesa;
CMAaHOapmHull pacmeop Xoiecmepumda.

JUisi IpUTOTOBIIEHUS ONBITHOW MPOoOBI K 0,1 MJI CBIBOPOTKH KPOBU MPUOABISAIOT 3 MIJI JIEASHON YKCYCHOU
KHCJIOTHI M 2 MJI pabouero pacTBopa XJIopH/a JKejie3a, IepeMenBatoT.

JUnist IPUrOTOBJICHUSI KOHTPOJIBHOM MpoOs! K 0,1 M JUCTUITUPOBAHHOM BOJBI MPUOABISIOT 3 MII JISASHOM
YKCYCHOHM KHCIIOTHI U 2 MJI pab0Yero pacTBOpa XJIOpHU/Ia jKeje3a.

[Tpo6s1 ocTaBnsAOT Ha 15 MUHYT.

W3MepsroT ONTHYECKYIO TUIOTHOCTH OIBITHOM MPOOBI TIPOTUB KOHTPOJISI Ha (DOTOIIEKTPOKOJIOPUMETPE TIPU
mrHe BOJTHBI 510-560 HM (3eneHblil CBETOPMIBTP) B KIOBETE C TONIIMHON c10s 1 cM.

JIJis mocTpoeHHsI KaTMOPOBOYHOTO Tpadka U3 CTAHJAPTHOTO PACcTBOPA XOJIECTEPHUHA TOTOBSAT Pa3BeICHUS,
KaK yKa3aHO B TaOJIHUIIE:

Ne
pOOUPOK

CrangapTHbIi
pactBop
XOJIECTEpHHA, MJT
Jlensnas
YKCyCHast
KHCJIOTAa, MJI

PaGounii pacTBOp XJ0pHUIA XKeIe3a, M

Conepxanue
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XOlleCTeprHA
B 1Ipobe, Mr%

Onrtuueckas INIOTHOCTE

0,1
3,0
2,0

100

0,2
3,0
2,0

200

0,3
3,0
2,0

300

0,4
3,0

2,0
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400

0,5
3,0
2,0

500

Yepe3 20 muHyT mpoObl (HOTOMETPUPYIOT MPOTHB KOHTpousisd. [lo pe3ymbraraM CTPOST KaauOpOBOYHBIH
rpaduk.

[To kanuOpoBOYHOMY TpadUKy OMPEENSIFOT KOHIIEHTPAIMIO XOJIECTEPUHA B CHIBOPOTKE KPOBU M JENAIOT
BBIBOJ] O €0 COZIEP>KaHUU (HOpPMa, THII0- MJIM TUIIEPXOJIECTEPUHEMUS).

1. Ilepeuncnure QyHKIMH XOJIECTEpUHA B OPraHU3ME.

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

3. Ilouemy yaie BCTpeyaeTCsl TUIIEPXOIECTEPUHEMUS, & HE TUIIOXOJIECTEPUHEMUS ?

4. Kak U3BMEHUTCS CUHTE3 X0JIECTEpHHA MPU MUTAHUM TOJIBKO pacTUTEIbHOM nuieit? [Touemy?

5. Kakxum o6pa3om Oosnbliast 4acTh XOJIECTEPHUHA BEIBOAUTCS U3 OpraHu3ma’?

JlaGoparopHas pabota «OrnpeneeHiue KUCIOT KeIyJI0YHOTO CoAepKUMOT0. KormuecTBeHHOE OTpe/iesieHue
KpeaTWHUHA B MO4Ye 1o 11BeTHOM peakuuu Adde (meron [Tonmmepa)y.

OnpiT 1. TuTpOoBaHUE KUCIOT KETYIOUYHOTO COAEPKUMOTO.
Peakmusebvi: npoba scenyoounoeo coka, cnupmogoi pacmeop genongpmaneuna; 1 % pacmeop unouxamopa
KoH20-KpacHo2o, 1 % 600mbill pacmeop anuzapurnosozo Kkpachozo, 0,1 H. pacmeop cudpokcuda Hampus.

B xon0y HamuBaroT 5 MII JKEIyIOYHOTO cofep)umoro, nobasmsaor 10 kamens 1 % crnuproBoro pacrsopa
¢benondranenna, 2 xkamu 1 % pacTBopa KOHI0-KpaCHOTO U TUTPYIOT

0,1 H. pacTBOpOM THIPOKCHMIA HATpUsl A0 Iepexoia MEpPBOHAYAIBHOTO CHHErO I[BeTa B KPAaCHBIM.
KonuuecTBo mienouun, n3pacxoloBaHHONW HAa THUTPOBAaHUE, COOTBETCTBYET KOJIMYECTBY CBOOOIHON COJISTHOM
KHCJIOTBI U BBISIBIISIETCSI HHAUKATOPOM KOHTO-KPACHBIM.

He nmoBonst ypoBHs IIenoYd B OIOpETKE OO NEpBOHAYAIBHOTO, MPOJODKAIOT TUTPOBAHME 10 TEpexoia
OKpaCKH B CTOMKHI ManuHOBBIN 1BeT. OOIIee KOJMYECTBO IIEIOUH, CYMTAsi OT HAYaJLHOTO YPOBHS €€ B
O1OpeTKe, COOTBETCTBYET OO KUCIOTHOCTH U BBIABIISCTCS HHAUKATOPOM (peHON(PTaTICHHOM.

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

1 % BoOmHOrO pacTBopa ajaM3apuHOBOIO KPACHOTO M TUTPYIOT 0 NEpeXofa MNEPBOHAYAIBHOW KEITOU
okpacku B (uoneroByto. KomuuecTBo mienouu, UCHOIb30BAaHHONW Ha TUTPOBAHUE, COOTBETCTBYET CyMME
BCEX BEUIECTB, MJAIOMIMX KHCIYI pPEaKLHi0, KPOME CBA3aHHOM COJITHOM KHCIIOThI, M BBISBISIETCS
MHANKATOPOM allu3apUHOBBIM KpacHbIM. Pe3ynbTaTsl 3aHOCAT B Ta0NHILy:

V Kenyqo4HOro coka, Mil
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V 0,1 H. pacTBOpa ruAPOKCHIa HATPUS, U3PACXOLOBAHHOTO HA TUTPOBAHUE, MII

Kos-BO THTpAIMOHHBIX €AMHUI], MMOJIB/JI
710 KPacHOTO I[BETa
710 MaJIMHOBOTO I[BETA
10 (hHOJIeTOBOTO IBETA

cBOOOIHAS CONIsHAS
KHCJIOTA

oOmmas
KHUCIIOTHOCTh

CBA3aHHAas COJIIHasA
KHCJI0Ta

Pesynprarel TuTpoBaHus BblpaxkaroT B Ma 0,1 H. pacTBopa THMApOKCHAA HATpUs, 3aTPAYEHHBIX Ha
HEHTpanu3anuio CBOOOAHON CONSHON KHUCIOTHI M JPYT'HX KHCIOpearupyromux coeguHeHuit B 100 mi
KEIyAOYHOTO COAEP)KMMOIo (yCIIOBHBIE THUTPALMOHHBIE e€nuHUIbl). OIHAa YCIOBHAs TUTpAaLlMOHHAs
€MHULA COOTBETCTBYET KOHLEHTPALUU COJITHON KHUCIIOTBI, PAaBHOMN

1 MMOTTB/1.
JlenaroT BBIBOJ] O XapaKTepe CEKPEIUH JKEITyI0YHOTO COKa (THIep-, HOPMO-, THITO- WU aXJIOPTUIPHS).
OmpiT 2. KomnyecTBeHHOE OTNpe/ielicHue KpeaTHHUHA B MOUe 10 11BeTHOM peakiuu SAdde (meton [Tonmepa).

Peaxmueswi: npoba mouu; 10 % pacmeop eudpokcuda Hampusi;, HACLIUEHHBIL PACMBOP NUKPUHOBO:
KUCTLOMbL, OCHOBHOU CIAHOAPMHBIL pACME0p KpeamuHuna (codepacum 6 1 ma 1 me kpeamuHuHa).

OmnbiTHas poba: B MepHyI0 koa0y Ha 100 M1 OTMEpUBAIOT U3 CYTOYHOTO KOJHMUYECTBA

0,5 M1 mMoun u A00aBIAIOT 3 MJI HACBHIILIEHHOTO PACcTBOpAa MUKPHUHOBOW KHUCIOTHL. BCTpsxuBaooT u
no6asnsiot 0,2 Mt 10 % pacTBopa ruipoKcHa HaTpUsl.



KonTponbhas mpoba: B MepHoit kos10e Ha 100 mi1 cMemmBaroT 3 MJI HACBHIIIIEHHOTO pacTBOPa MUKPUHOBOM
kucnotel 1 0,2 Mt 10 % pacTBopa ruspokcuia HaTpus, JOBOAAT BOJAOW 1O METKHU.

CrannaprHas npoba: B MepHyto koia0y Ha 100 mu HanmmuBaror 0,5 MJI OCHOBHOTO CTaHAAPTHOTO pacTBOpa
KpeaTWHUHA U 3 MJI HACBIIICHHOTO PacTBOpa MUKPUHOBON KUCIOTHL. BeTpsaxusaror u npubasisior 0,2 mi
10 % pacTBOpa ruApOKCHIa HATPUSI.

KonOs1 ocTaBisitoT mpu KOMHaTHOM Temmeparype Ha 10 MUHYT, TIOCJI€ Yero JUCTHIUITMPOBAHHON BOIOM
noBogAT 00beM g0 100 mur. ONTHYECKYIO TUIOTHOCTH OINBITHOM M CTaHIAPTHOW MPOO H3MEPSIOT MPOTHB
koHTponst Ha DOKe B kroBere ¢ TommmHOW cios 1 cm mpu guHe BosHBI 510-560 HM (3emeHbrit
CBETOUIIBTP) TPOTUB KOHTPOJIS.

Pacuet npousBoasT o ¢popmyie:

rae
X —Macca KpeaTuHUHA B CYTOYHOM MOYe, MT;

Ccr — KOHIIEHTpaIus KpeaTuHUHA B CTaHIapTHOM npo0e, MI/Mi;
Dorm — ontudeckast INIOTHOCTh ONBITHON MPOOBI;

Dct — ontrueckasi TNIOTHOCThH CTaHIAPTHON MTPOOHI;

VeyT — CyTO4HBIN 00beM MOYH;

V — 00beM MOYH, B3STOM JJI aHAJIM3a.

HOHy‘-IGHHI:IQ AAHHBIC COIMMOCTABbTC C HOPMAJBHBIMHU BCIWMYHWHAMU COACPIKAHUA KPCATUHHHA B CYTOHHOﬁ
MO4c€.

1. Kakue (axTopbl onpeaesitoT OHOJIOTHYeCKyI0 IEHHOCTh MUIIEBBIX OETKOB?
2. Kakue ycnoBust HCOOXOIMMBI JJIs TIEpEBAPUBAHUS OCITKOB B JKETyaKe?

3. Kakoif 5H3MM JKENyJOYHOTO COKa MPUHUMAET Yy4acTUe B JieHaTypaluu OCJIKOB y JETel TpyIHOro
BO3pacra?

4. Kak npenoTBpaniaeTcst AeHCTBUE MENTHUIA3 Ha KIETKH JKEeyIKa U KUILIEYHUKA?
5. Kak mpoucxoauT akTUBaIUs MPOTCONUTHICCKUX (PEPMEHTOB JKETYy/IKa M KUIIICUHUKA?

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

7. IloueMy mpu mopakeHUsIX NeYeHN HaOMI0AaeTCss aMUHOALUITYpHs?

8. B kxakom BuWjJe aMMHAaK M aMHHHBIA a30T MOMAJAl0T U3 NepUPEepPUUYECKUX TKAaHEH B TMEUEHb IS
00pa3oBaHUsI MOYCBUHBI?

9. Jledexr kakoro u3 (HepMEHTOB OPHUTHHOBOTO IUKJIA MOXET OBITh MPUYMHON YBEIMYCHUS CYTOYHOM
AKCKpEIHs aprHHUHOCYKIIUHATa?

[1] Ucnonb3oBanue 80 %-Horo mnu Oojiee pacTBOpa YKCYCHOM KHCIOTBI, OTHocsmerocs k tabmume 11
cniucka [V npexypcopoB, 000poT koTopsix B Poccuiickoit denepaliuu OrpaHUYeH U B OTHOIICHUH KOTOPBIX
YCTAHABIMBAIOTCS MEpPbl KOHTPOJS B COOTBETCTBHUM C 3aKOHOHATeNbCTBOM Poccuiickoin denepanuu u
MEXIYHApOAHbIMU  AoroBopamu  Poccuiickoit ~ Deaepanuu,  periaMEHTHPYETCS  JIEMCTBYIOIIUM
3aKOHOAATEIHCTBOM M COOTBETCTBYIOIIMMH JIOKAJIbHBIMH HOPMaTUBHBIMU aKTaMH YHUBEPCUTETA

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
3apanus AJs1 cCaMOCTOATEIbHOM PadoThI.
1. M3yunTe KOHCIEKTHI JIEKIUN 110 pa3eny.

2. 3apucyiite cxembl «Perynsius akTUBHOCTH TPUIIMLEPUAJININA3BD, «Perynsuus cuHTe3a W pacnaja
KUPHBIX KUCIIOT).

3. 3yunre u 3akoHCTIEKTUpYHTE TeMy «O0MeH (Gochonmununony.

4. V3yunTe W 3aKOHCHEKTUPYWTE BOMPOCHl «OOMEH aMHWHOKHCIOT C Pa3BETBICHHOW Ienbioy, «OOMeH
TMaMHUHOMOHOKPAOOHOBBIX KUCIIOTY.
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5. TlogroroBbrech K J7a0OpaTOpHBIM 3aHATUSAM «BIMsSHUE JKENYHBIX KHUCIOT HA AKTUBHOCTh
MaHKpeaTHYeCKON Jumnasby, «OnpeneseHne o0Iero XoiaecTeprHa B CHIBOPOTKE KPOBU MPSIMBIM METOJIOM
[0 peakuuu 37aTkuc — 3aka», U «OnpeneneHue KHUCIOT KEIyJO4HOro conep:kumoro. KomnuecTtBeHHOe
olpenesieHHe KpeaTMHHHAa B Moye Mo IBeTHOM peakuuu SAdde (meron Ilommepa)»: 03HAKOMBTECH C
TEOPETUYECKUM MaTepuajoM 1o TeMe J1abopaTopHOit paboTel, 0popMHUTE Ta00PaTOPHBIN KypHAJ, OTBETHTE
Ha KOHTPOJIbHBIE BOIIPOCHI.

6. BeimosiHUTE yHpaKHEHUS

o M3BecTHO HacnencTBEHHOE 3a00JIeBaHKE, TIPU KOTOPOM B CKEJIETHBIX MBIIIIAX CHUKEHA
KOHIICHTpAIMs KapHUTUHA B pe3yibrare fedekra pepMeHTOB, yUacTBYIOIUX B ero cuHTese. Kak
CKa)KeTCsl Ha CIIOCOOHOCTH BBIMOJHATH JUIUTENBHYIO (pU3HUeCcKyto paboTy HU3Kast KOHIEHTPALHS
kapHuTHHA? [1og MUKPOCKOIIOM B KJIETKaX TaKMX MBIIIL BUAHBI BaKyosd xupa. OObsICHUTE HX
IIPOUCXOXKACHHUE.

o YuuThIBas, UTO Ha 0Opa3oBaHUE OHOW MOJEKyNIbl ManoHUI-KoA n3 anetun-KoA pacxomyrores ogHa
Mosiexyna AT® u onHa MoJeKyna yIJIEKUCIIOro ra3a, KoTopas 3aTeéM OTLLEIUISIETCS, TPUBEINTE
CYMMapHO€ ypaBHEHUE CUHTE3a MAJIbMUTUHOBOW KHUCIIOTHI.

o HexkoTopsle nexapcTBeHHbIE ITpenapaTsl - KOPEenH 1 TeOYUIUINH - YTHETAIOT AeHCTBHE (hepMeHTa
dochoamdcTepaspl, KaTaTU3UPYIOMIETO peakinio pacuierieHuss TAM®. Kak nu3MeHUTCS KOJIMYECTBO
KHUPHBIX KHCIIOT B KPOBH NP BBEJICHUHU 3TUX IpenaparoB? M3o00pa3ure cxemy n1eHCTBUS afjpeHaInHa
Ha JKUPOBYIO KJIETKY U Ha HEM MOKaXKUTE MECTO JEHCTBUS 3TUX MIPENapaTOB.

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

o YcraHoBuTe cOOTBeTCTBUE: A. AnkanToHypus. b. ®ennnkeronypus. B. O6a 3a6oneBanus. [. Hu
onHo. 1) Cpsi3aHa ¢ HacIeACTBEHHBIM HapylneHrneM oomeHna Pen u Tup. 2) OOycnoBieHo AedheKToM
JTMOKCUTEHA3bl TOMOTEHTU3UHOBOM KUCIIOTHI. 3) CBsi3aHa ¢ HEIOCTAaTOYHOCTHIO
TUPO3UHTUAPOKCHUIIA3bl B HaAMoueyHuKax. 4) ConpoBokaaeTcs BbIBEACHUEM OObIINX
KoJIM4YecTB (peHmIIakTara u (heHuIanerara.

¢ Y anbOMHOCOB OTCYTCTBYIOT MEXaHHU3MBbI 3aLIUTHI OT YIBTPAPHOIETOBBIX JIy4eid, OHU OBICTPO
MOJTy4YalOT COJTHEYHbBIE 0XKOTH, 3arap y HUX HE MOSBISETCs. YKaKUTe MPUUUHBI 3TOM MaTOIOTHH.
CuHTE3 KaKuX BEIECTB HAPYIIEH B OPraHU3Me 3TUX Jitofen? Hanumumre peakuuo, CKOpoCTh KOTOPOil
CHIDKAeTCs MPH abOMHU3ME.

Tema 5. O0OMeH HYKJIEHHOBBIX KMCJIOT. MaTpuuHble OMOCHHTE3bI.
Jlexnus.
Jlexuus-Buzyanu3zanust. «OOMEH HYKJIEUHOBBIX KUCIIOT».
CtpoeHne HyKJIEMHOBBIX KHCIOT. CBsizu, Qopmupytomue mnepsuuynyto crpykrypy AHK u PHK -
5'-¢ocdarupiii U 3'-rHIPOKCHIIBHBIA KOHIIBI MOJIMHYKJICOTUAHBIX lenei. Bropuunas ctpykrypa IHK u
PHK. BupoBble pa3nuuus NEpBUYHON CTPYKTYpbl HyKJIeHMHOBBIX kucnoT. Tumsl PHK: pubocomusie,
TpaHCIOPTHBIE, MaTpuuHble. CTPOCHHE XpOMaTHHA U PUOOCOM.

Pacman HyknemHOBBIX KuCIIOT. Hykiieassl NHIEBapUTEIBbHOTO Tpakra M TKaHeW. Pacman mypHHOBBIX
HykseotuioB. [IpencraBnenne o OMOCHHTE3€ IMyPUHOBBIX HYKJICOTHIOB; HayaJlbHbIE CTaJuN OMOCHMHTE3a
(ot pubo30-5-pochara mo S-dbochopubosmnammna). MHO3MHOBAS KHUCIOTAa Kak MPEIIICCTBEHHUK
aJiecHWIOBOM M TyaHWJoBOM kucior. [IpencraBnenne o pacmage M OHMOCHMHTE3€ MUPUMUIAMHOBBIX
HYKJICOTUI0B. Perymsius GMocruHTe3a MypuHOBBIX M MUPUMUAMHOBBIX HYKJI€OTHA0B. Hapymienus oomena
HykineotunoB. Ilomarpa; mnpumeHeHMe ajionypuHosia Uil JiedeHust nogarpsl.  KcaHTunypus.
Opotaunypus.

buocunres nezokcupnOoHykiaeoTH10B. [IpuMeHeHre HHrHOUTOPOB CHHTE3A JI€30KCUPUOOHYKICOTUIIOB IS
JIEUEHUS 37I0KAYECTBEHHBIX OIYXOJIEH.

Jlexums-Busyanuzanus. «Marpuunsle OuocunTe3b». buocunres JIHK (perumkanus), crexuomeTpus
peakiuu. CyOcTpaTbl, UCTOYHHKH SHEprud, Marpuua, ¢epmentsl u Oenku JIHK-pernmukaruBHOrO
komruiekca. Cunrte3 JAHK wu ¢aser kimetounoro nenenus. IloBpexnaenuss u  penapauus JTHK.
Xapakrepuctuka Gpepmenton [IHK - penapupyromiero Kommiekca.



buocuntes PHK (tpanckpunims): crexuomerpust peakuuu. JIHK kak wmarpuna PHK-nommmepassi.
buocunres pubocomubIX, TpaHcnopTHbIX U MaTpuuHbix PHK. IloHATHE 0 MO3amy4HON CTPYKType I'eHOB,
NIEPBUYHBIX TPAHCKPUIITAX U UX MOCTTPAHCKPUIILIMOHHOM NporieccuHre (co3peanuu PHK).

buocunTes GenkoB (TpaHcisanus). Peanuzanus reHetnueckor nHpopmaruu B peHOTUITHUYECKUE TTPU3HAKT

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

Konnenmus oguH reH - oauH OCJIOK WIM TOYHEE OJWH T'€H - OJIHA TOJUIeNnTUAHas 1enb. [Ipeacrasienue o
KOJJTMHEAPHOCTH, T.€. COOTBETCTBHMU HYKICOTHJHOW  TOCIEIOBATEIILHOCTA 9SK30HOB Te€Ha |
AMUHOKHCIIOTHOU TOCJIEI0BATEIFHOCTH COOTBETCTBYIOIIETO OelKa.

buonornueckuit kom - cnoco® mepeBofa YETHIPEX3HAUHOW HYKIJICOTHAHOW 3amicu HWHPOpMAIMK B
NBA/IIATU3HAUYHYI0 ~ aMMHOKHCJIOTHYIO  MoOcienoBareinbHOCTh.  CBoiicTBa ~ OHONOrMYEcKOro  Koja:
TPUILUIETHOCTb,  CHEUM(PUUYHOCTb, BBIPOKIACHHOCTh, YyHHBEpCadbHOCTh. (OJHOHANPABIEHHOCTh U
HENEePeKpbIBAEMOCTb, CUTHAJbl TepMUHAIUMU. OTCYTCTBHE KOMILIEMEHTAPHOCTH MEXIY HYKJIEOTHIaMU
MPHK wu amunokucnoramu. TPHK kak amanTep, ocymiecTBISIOMUNA IepeBon HMHPOPMAIUUA C S3bIKa
HYKJICOTHUJIOB Ha SI3bIK aMHMHOKHUCIIOT. B3anmonericrue kogonoB MPHK ¢ antukononamu TPHK. buocunres
amunoarui-TPHK. Cyb6crparnas cienuduanocts amuHoanmia-TPHK-cuaTeTas.

benok-cunre3upytromas cucrtema. [locmenoBarenbHOCTh COOBITHI MTPU 00Pa30BaHUU MTONMHUICTITHIHON TN
Ha puOOCOMe: WHHIMAIUs, JJIOHTaus W TepMmuHanus. [lentumuntpancdepasnas aktuBHocTh pPHK.
OYHKIMOHUPOBAHUE TOIUPUOOCOM.

[TocTTpaHCHSIIMOHHBIN MPOILECCUHT OENIKOB: YaCTHYHBIA IPOTEONN3, NPUCOCAMHEHUE HEOEIKOBBIX
KOMIIOHEHTOB, ~MOAM(UKALUSA aMUHOKHUCIOT, (OPMHPOBAHUE MPOCTPAHCTBEHHOM  KOH(POpPMALUU
MOHOMEPHBIX U OJIUTOMEPHBIX MOJIEKYIL.

AgnanTuBHAs PETYISLMs DKCIPECCHU T€HOB y IPO- U JyKapuoToB. Teopus onepoHa. OyHKINOHMPOBAHHE
OIIEPOHOB, PETYIMPYEMBIX IO MEXAHU3MY MHAYKIHUH U penpeccuu. Vi3MeHeHne OenKkoBOro cocraBa KJIETOK
nipu ¢ GepeHITUPOBKE, €T0 POJIb IS MEAUITUHBI.

HacnencrBennsie 0one3HU - pe3yibTar AeQEeKTOB B TEHOTHIIE; MHOT0OOpa3zue M pacripoCTPaHEHHOCTb.
HacnenctBeHHass —NpeApacroioXEHHOCTh K = HEKOTOPBIM — 0one3Hs M (OMOXMMHUYECKHE  OCHOBBI).
MexxayHapoaHasi ucciieioBarenbekas nporpamma «l'enom yenoBeka» TexHonorus pekomOunanTHbix JJHK,
KoHCTpyHnpoBaHue xuMepHbix Mosiekyn JIHK u ux xnonuposanue. Ilonumepasnas nennas peakuus (I1LIP)
U monuMopdu3M UIMHBI PEeCTPUKIUOHHBIX (parmentoB (IIJJP®) kak Meromsl HU3y4YeHHS Te€HOMaA
JIMArHOCTUKY Oose3Heil. [ eHHast Tepamms.

IIpakTnyeckoe 3aHsATHE.
IIpakTH4eckoe 3aHATHE «OOMEH HYKJICHHOBBIX KHCJIOT».
1. Pacnan 1 BcachlBaHNE HYKJIEMHOBBIX KHCJIOT.
2. Pacnag mypHHOBBIX OCHOBAaHHUH.
3. CuHTE3 MUPUMUIUHOBBIX OCHOBAHUH.
4. CuHTE3 MypPUHOBBIX OCHOBAHUH.
5. CuHTE3 HYKJICO3U/I- M IE30KCUHYKICO3UATpU(OCHaTOB.
IIpakTH4eckoe 3ansATHE «MaTpUYHBIe OMOCHMHTE3bD).
1. OcHoBHbIe ATamnbl onocuaTe3a JJHK.
2. OcHoBHbIe dTanbl buocuHTe3a PHK.
3. OcHOBHBIE Talbl CUHTE3a OelKa.
4. Ilepenoc 6enka yepe3 MeMOpaHbI.
5. [octrpancasimonHas Mmonudukaims Oenka.
6. Perynsnus cunTe3a Oemnka.
IIpakTnueckoe 3ansitue «I'eHHAs1 HHKEHEPUS».
1. Metoap! coznanust pekomOuHanTHbIX JTHK.
2. [TonumepasHas 1ENHAs peaKiusl.
3. IIpuMeHeHre METO0B T€HHON MHKEHEPUH B MEAULIMHCKOM MTPaKTHKE.
4. I'enHas tepanusi.
IIpakTHyeckoe 3anaTHe «Pemenue 3axay».
3aauy Ha OCHOBHBIE MAaTOJOTHH, CBA3aHHbBIE C HAPYLIEHNEM 0OMEHA HyKJIEHMHOBBIX KHCIIOT.
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3a1auyl ¢ UCTIOJIb30BaHHEM TaOIMIIBI TEHETHYECKOTO KOJia.
3ajauum Ha 3HAHUA O IpoLeccax PeIUIMKalny, TPAHCKPUIILNN, TPAHCIISILINH.
3amauy Ha PErysIUI0 CKOPOCTH OEIKOBOTO CHHTE3a Y MIICKOTIUTAIOIINX.

IIpakTnueckoe 3ansaTHe «KO/LIOKBMYM M TecTHpoBaHWe MO paszaely «OO0MeH HYKJIEHMHOBBIX KV
Marpu4yHbie OMOCHHTE3bDY».

. Pacnag 1 BcachiBaHME HYKJICMHOBBIX KHCIIOT.

. Pacmiax myprHOBBIX OCHOBAHMIA.

. CUHTE3 NUPUMHUINHOBBIX OCHOBAaHUM.

. CuHTE3 MMypHUHOBBIX OCHOBAHHA.

. CUHTE3 HYKJICO3U/I- M IE30KCUHYKICO3uATpU(OoChaToB.

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

0 I N W bW

. OcHoBHBIE dTanbl onocunTe3a JJHK.
9. buocuntes PHK.
10. IIpoueccunr PHK.
11. Cunte3 IHK u PHK na marpune PHK. beamarpuunbie cuHTE3BI.
12. Cunres 6enka. O6pazoBanue amuHoaunia-T-PHK. I'enernueckuii ko,
13. OcHOBHBbIE 3TaIbl CUHTE3a OelKa.
14. Tlepenoc 6enka uepe3 MmemOpansl. [locTTpancisimuonHas MoguduKaus o6einka.
15. Perymsimust cunTe3a Oenka.
16. I'ennas umxenepusi. Cozganue u ucnoib3oBanue pekomOuHanTHbIX JJHK.
JlaGopaTopHoe 3ansiTtue. JIaboparopHasi padora «MarpuuHbie OMOCUHTE3bI».
1. Obmas cxema 6uocuntesa JJHK u PHK. O6pazoBanue cBsi3eil Mex 1y HyKICOTHIAMH.
2. ®epmentsl 6uocunte3a JIHK. benkoBbie akTopsl.
3. Cunre3 IHK u PHK na marpunie PHK. be3marpuunbie CHHTE3HI.
4. Cunre3s 6enka. O6pazoanue amunoami-T-PHK. I'enernueckuii xos.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1sl CAaMOCTOSITE/IbHOM PadoThl.
1. 3yunTe KOHCHEKTHI JIEKIUI MO pa3/emy.
2. 3apucyiiTe cXxeMy peruiMKaimoHHoN BWiIku nipu cunrese [JHK.

3. CocraBbre Tabmuiy «JlekapcTBeHHBIE MpemapaThl - WHTHOUTOPHI CHHTE3a Oelika W HYKJICHHOBBIX
KHCTIOT». YKOKUTE Ha3BaHHUE Mpernapara, ero XUMHUECKYIO MTPUPOTY, MEXaHU3M JCHCTBUSL.
4. BeInonaHUTE 3a]aHUS:

o BribGepute coenuHenusl, SBISIONUMECS JOHOPAMU a30Ta B CHHTE3€ MyPUHOBBIX HYKJICOTHU/IOB: a) TIIH;
0) ana; B) act; 1) metriieH- 1T ©K; 1) rin.
VYkaxure pepmenT, koropsiii cuate3upyet PHK-3arpasky: a) JIHK-nurasza; 0) npaiimasa;

B) X€JIMKa3a; T') 00paTHas TPaHCKPHUIITa3a.
Kakyto ctpykrypy umeet «konmnadok» MPHK: a) 3-metun-U-tpudocdar; 6) 3-metmn-U-gudocdar; B)
7-metun-A-tpudocdar; r) 3-metun-A-gudocdar; 1) 7-metun-G-gudocdar;

e) 7-metun-G-tpudocdar?

Kakoii ¢pepmenT BoimonuseT GpyHkuo packpyuuBanus cnupanu JJHK B xone perunkarmm: a)
JIHK-nuraza; 6) xenukasa; B) mpaiimasa; r) JJHK-monmumepasza I11; e) JIHK-nonumepaza 1?

Bribepure monoxkeHus, IpaBUIbHO XapaKTepU3yOIIUe CBOMCTBAa OMOTOTHYECKOT0 KoJia:



a) KOKIOMY KOJIOHY COOTBETCTBYET TOJIbKO OJIHa aMHUHOKHUCIIOTA; 0) OAHY aMHHOKHCIOTY MOTYT
KOJIMPOBATh HECKOJIBKO TPHUIUIETOB; B) CMBICII KOJJOHOB OJMHAKOB JUIsl BCEX MKUBBIX OPraHU3MOB Ha
3emJie; T') KaKI0l aMUHOKHUCIIOTE COOTBETCTBYET TOJIBKO OJUH KOZI0H; A) kogoHsl MPHK cuuthiBatorcs
B HaIpaBJIEHUU OT 5'- K 3'-KOHILy.

o Uro HEOOXOMMMO st MHUIMANUY TpaHcasuu: a) MetTuoHnH-TPHK; 6) I'T®; B) xomoust AUG unu
GUG; r) AT®; 1) amunoanun-TPHK; e) komorast UAA, UGA unmu UAG?

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

0) POIIECCHHTA; B) TPAHCKPHUIILINK; T) ACTpaalliu.
5. 3akOHUNTE ypaBHEHUE PEAKIIUU CUHTEe3a: prub030-5-pocdar + ATD ...
6. N3o0pasure crpykrypy ¢pparmenrta u-PHK, kommnemenrapuoro cinenyromemy ¢pparmenty JHK: A-LI-T.

Tema 6. Perynsiuus meradosm3ma.

Jlexknus.
Jlexuus-Buzyanu3zanus. «I opMoHbl. OCHOBHBIE IPUHLIUIIBI PETYIISLIUN OOMEHa BELIECTB B OPTaHU3ME).
T'opMoHanbHasE perymsauus Kak CpeACTBO MEXKKIETOYHONH M MEXOPraHHOM KOOpJMHALMU OOMEHa BEILECTB.
OCHOBHBIE CHCTEMBI MEKKIIECTOYHOW KOMMYHHUKALMN: SHIOKPUHHASA, IApAaKPUHHASL, dyTOKPUHHASL CUCTEMBI.
Knaccugukanus ropMoHOB 10 MecTy 00pa3oBaHMs, 10 MEXaHU3My JeiicTBus. Poiab ropMOHOB B cucTeme
perymsiuuu MerabonusMma. VizMeHeHus MeTaboiau3Ma Mpu TUNo- U runeprupeose. [IpuuuHsl U nposiBICHUS
sHJIeMUYecKoro 300a. I1onoBble TOPMOHBI: CTpOEHUE, BIMSAHNE HA OOMEH BELIECTB U (PYHKIMH IOJOBBIX
’KeJie3, MaTKU M MOJIOYHBIX jkene3. [opMoH pocta, cTpoeHue, (yHKIUU.
CuHTe3 U ceKpelys NENTUIHBIX TOPMOHOB, IPOU3BOJHBIX AMUHOKHUCIIOT U KOPTUKOCTEPOUI0B. MI3MeHeHus
KaTa0oJau3Ma MpHU THIEP- U TUHOKOPTULIM3ME. Peryisinus cuHTe3a W CEKpelMd TOPMOHOB 110 MEXaHH3MY
00paTHOi CBSI3U.
Perynsmus sHepreTndyeckoro MetTabonn3ma, pojib MHCYJIMHA U KOHTPUHCYJISIPHBIX TOPMOHOB B 00€CIIe4eHUN
romeocTas3a. Poib MHCYNHMHA M IIIOKaroHa B PETYISALUN dHEPreTHYecKoro Metabonu3ma npu HOpMaJbHOM
MUTAHUU U [IPU TOJI0JaHUU. I3MeHeHUs: TOpMOHAJIBHOTO cTaTyca U MeTaboau3Ma Ipy caxapHoM Juadere.
[TaToreHe3 OCHOBHBIX CHMITOMOB caxapHoro nauabera. JlmaGetmdeckas koma. [laTorene3 mo3mHUX
OCIIOKHEHUH caxapHoro nuadera (Makpo- U MUKPOAHTUOTIATHH, HEPPOTIATHsI, PETUHOIIATHS, KaTapaKTa).
Jlexums-Buzyanu3zanus. «MuHepaIbHbBII 1 BOIHO-COJIEBOM 00OMeH. Perymsinus oOMeHa kanbius u gocdopa.
Ponpb moyek B perysasiuu BOJHO-COIEBOTO 0OMEHay.
Ponb ropMOHOB B peryisiuun ooMeHa Kanblus U GpocdaToB (mapaTropMoH, KaJIBIUTOHUH M KaJIbLUTPUON).
Ctpoenne, OMOCUHTE3 M MEXaHHM3M JACUCTBUS KaJbIMUTpHONA. [IpHUMHBI U MPOSABICHUS PaxWTa, THIO- U
rUrnepnapaTupouan3ma.
Perynsanus BonHo-coneBoro oomeHa. CTpoeHue M (YyHKLIMH albJoCcTepoHa M BazompeccuHa. Cucrema
PEHUMH — aHTHOTEH3WH - aJIbJOCTEPOH. DbHOXMMHYECKHE MEXaHW3Mbl BO3HHUKHOBEHHMS IOYEYHOU
TMIIEPTOHUH, OTEKOB, AETUAPATALNH.
Ponp mouexk B oOmene BemiectB. OOMEH BOABI M MUHEpAJbHBIX cojeil. OOme cBoicTBa MOYH.
XHWMHUYECKUH COCTaB: OpPraHMYECKHE M HEOpraHWUYecKHe BellecTBa. Ilaromornyeckne KOMIOHEHTBHI MOYH,
MEXaHHU3MBI UX MOSIBICHUS B Move. KIIMHUKO-THarHoCTUYeCKoe 3HaueHHe OMOXMMUYECKOTO aHaJIi3a MOYH.
Ponp modek B mojiepykaHUH KUCIIOTHO—OCHOBHOTO paBHOBecHs. Poib mouek B 00€3BpeKMBaHUM aMMHUAKA.
MuHnepalibHbI€ BellecTBa TKaHel dyenoBeka. Kiaccudukanus. I1yTi moctyruieHuss MUHEpalbHBIX BELIECTB B
OpraHM3M, MEXaHM3Mbl BcacbiBaHUS. @OYHKINM MUHEPAJbHBIX BELIECTB. OJEKTPOJIUTHBIM COCTaB
OMONIOTUYECKHX JKUAKOCTeH. MeXaHu3Mbl peryssinuu 00beMa, 3JIeKTPOIUTHOrO coctaBa U pH xuakocrei
opranu3ma. Poip moyek, >KeIylIOuyHO-KHMIIEYHOIO TPAaKTa, KOXKH, JIETKUX B PEryjsiLiud BOJIHO-COJIEBOTO
oOMeHa. YCIIOBUS U MEXaHU3Mbl BOSHUKHOBEHHMS aIl103a, aJIKa03a, 00€3BOKUBAHUS U OTEKOB.

IIpakTnyeckoe 3ansATHE.
IIpakTH4eckoe 3ansaTHE «OCHOBHBIC IPHUHIMIIBI PEryJIsAlUA 00MEHA BelleCTB B OPraHu3Me».
1. YpoBHU perynsinuu roMmeoctas3a. B3auMocBs3b mpoiieccoB 0OMeHa BEIIECTB B OPTaHU3ME.
2. Perynsiuus oOMeHa yrieBOAOB, JKUPOB M aMUHOKHCIIOT NP YYaCTHH MHCYJIMHA U TIIIOKAaroHa.
3. Perynsuus oOMeHa yIieBOOB, JKUPOB M aMUHOKUCIIOT TP yYaCTHH aIpeHAIIMHA U KOPTU30J1a.
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4. 3aboneBaHus, CBA3aHHBIE C HAPYIIEHUEM TOPMOHAIBHOM PpErymsinuu OOMEHa >XHPOB, YIVIEBOIOB U
AMUHOKHCIIOT.

5. OcHOBHBIE MPOSIBIICHUS CaXapHOTo AnabeTa. buoxuMuieckre n3MEeHeHHs B OpraHu3Me.
6. OCIO)XKHEeHHSI caxapHOTO radeTa: OMOXUMUYECKIE OCHOBBI.

7. I3MeHeHnue oOMeHa BEIECTB MPH TOJIOaHHH.

8. [opmoHBI, peryaupyromue 0OMeH Kaibius 1 hocdopa.

9. Hapymienus ropMOHAJIBHOM peryisinun oOMeHa Kanblus 1 pocdopa.

IIpakTnueckoe 3ansitue «PoJib MOYeK B peryJsiiv BOAHO-COJIEBOT0 00MeHa.

1. Ponp mouyek B mopnepXaHWW TMOCTOSHCTBA pH M perynsuuu BOTHO-COJEBOTO OOMEHAa OpraHHM3Ma.
Baszonpeccun.

2. CucteMa peHHH - AaHTMOTEH3HH - aJIbJJOCTEPOH.

3. buoxumuyeckre MeXaHn3Mbl BOSHUKHOBEHUS [TIOYEYHOW TMIIEPTEH3UN.

4. ATpranbHblii HATPUHYpPETUUECKUI NENTH.

5. KuHMH - KaJUIMKpEUHOBAs CUCTEMA.

IIpakTHyeckoe 3ansaTue «Pemenue 3axay».

3ajmaud Ha  OCHOBBI TOPMOHAJNBHOM  perynsumu oOMeHa  O€nIKoB, KHUPOB U  YIVICBOJOB,
(hochopHO-KaTBITUEBOTO M BOJTHO-COJICBOTO OOMEHOB.

3amaud Ha OCHOBHBIC 3a00JIEBaHUS, CBSI3aHHBIE C HAPYLICHUSIMH TOPMOHAJIBHOM perynsauud U (QyHKIUU
MOYeK.

3aauy Ha pacCMOTPEHUE POJIM MOYEK MPpHU MO AepKaHUU MTOCTOSTHCTBA pH B ycnoBusx anuaosa.
3aauu Mo MEXaHU3MaM PETYISAIUU ApTEPUATHLHOTO JABJICHUS TOYKAMHU.

3ajaud MO HapyleHUI0 OOMEHa BEIIECTB MpPU THIO- WM THUIEPHIPOAYKLIHUU TOPMOHOB M IOYEUHOM
TUIEPTEH3UH.

IIpakTnueckoe 3ansiTue «KoJUIOKBUYM U TeCTUPOBaHMe 1O pa3aeny «Peryasimus MeTadoJau3sMarn».

1. CoBpeMeHHbIE MPEICTaBICHUsI O TOPMOHAX, OIpEeNICHHE MOHATHUS, KIacCupHUKanus (10 XUMUYECKOMY
CTPOEHUIO, CTPYKTYPHON OpraHHU3allK, MEXaHU3MY JE€HCTBHUSA).

. TopmonsI runodusa, GyHKIMHU B OpraHu3Me.

. TOpMOHBI HaATIOYEUHNKOB, (DYHKIIMH B OPraHU3Me.

. TOpMOHBI IUTOBUIHOW U MAPALTUTOBUIHON Keme3, PyHKIUH B OpraHu3Me.

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

. YPOBHH peryisuuu romeocrasza. Bzaumocss3p nporeccoB 0OMeHa BELIECTB B OpraHUu3Me.
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. Perynsnus oOMeHa yrneBooB, )KUPOB U AMHHOKHCIIOT TIPH YYaCTUU MHCYJIMHA M TIIOKAroHa.
9. Perynsuus oOMeHa yIieBOJ0B, )KUPOB U AMUHOKHCIIOT IIPU YYaCTUH aJipeHalIMHA U KOPTHU30JIa.

10. 3a0oneBaHus, CBsI3aHHbIE C HAPYLICHHEM TOPMOHAJIBHOW PEryiasiiuu oOMEHa XHpOB, YIJICBOAOB H
AMUHOKHCIIOT.

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

12. OcnoxHeHus caxapHOro quadbera: OMOXMMHUYECKUE OCHOBHI.

13. U3menenne oOMeHa BEIIECTB MIPU TOJOAAHUH.

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

15. Hapymienust ropMOHQJIBHOW PETYIISAIMHI 0OMeHa Kaiublus u pocdopa.

16. MuHnepanbHbIi 1 BOZHO-coNieBoi 0OMeH. DyHKIMU BOIBI B opranu3Me. OCHOBHBIE MapaMeTpPhl XKUIKOM
Cpelbl Opranu3ma

17. DxckpeTopHas GyHKIHUS TOYEK.

18. Xumuyeckuii cocraB U (U3UKO-XMMHUYECKHE CBOWCTBA MOYM B HOPME M TIPU IaTOJOTHH.
Jnaraoctudeckoe 3HaUCHHUE.

19. Tomeocrarnveckas QpyHKIus ouek. Posb modex B moaaep:kanuu moctossacTea pH.

20. Metabonuueckast (yHKLHUS TTOYEK.



21. Ponp movek B MOnAepKaHWUU TOCTOSHCTBA pH M perynsuuu BOAHO-COJIEBOTO OOMEHa OpraHu3Ma.
Baszonpeccun. Cucrema peHMH - aHTMOTEH3MH - aIbJOCTEPOH. bHOXMMHYECKHE MeEXaHU3MBbI
BO3HMKHOBEHUS [TI0YEYHOU TMIIEPTEH3UN.

22. AtrpuanbHblil HaTpuilypeTndeckui nentua. KuHuH - KaJuIMKpenHoBasi CucTema.

JlabopatopHoe 3ansitue JlaGoparopHasi pabora « MuHepaJbHBII 1 BOIHO-C0JIEeBOH 00MeH».

OnpiT 1. KauecTBeHHOE ONpeesIeHUE XJIOPUI0B B MOYE.

Peakmusewi: moua; 5% pacmeop azomnou kuciomwl,; 1% pacmeop numpama cepebpa.

K 2 M1 moun noGaBistoT 2 karin 5%-HOro pacTBopa a30THOW KUCIOTHL, 2-3 karuu 1% pactBopa HUTpaTa
cepedpa.

OnpIT 2. OTKpBITHE HOHOB KaJbLIMS B MOYE.

Peaxmuevi: moua, nacvlujennvlil pacmeop oxcaiama ammoHUs.

K 2 mu Mmoun n006aBuTh 4 Karuii HACHIIIEHHOTO PacTBOpa OKcajara aMMOHHUA. BpImagaeT ocalok okcanara
KaJIbIusl.

OmeiT 3. OTKpBITHE POChHATOB B MOUE.

Peakmuewi: moua; 5 % pacmeop azommuoii kuciomel; 5 % pacmeop moauboama amMmoOHUsL.

K 1 mn mMoun nobGaButh 2 kammu 5 % pacTBopa a30THOM KHMCIOTHI, 100aBUTH 1 MII pacTBopa MonuOaaTa
aMMOHUS U TTofiorpeTh. OOpa3yeTcs KeNThI 0CaIOK.

Omeir 4. Omnpenenenue Heopranudeckoro ¢ocdopa B CHIBOPOTKE KPOBH 110 BOCCTAaHOBIICHHUIO
hochopHO-MOTMOIEHOBOM KHUCIIOTHI.

Peaxmuswvi: 10 % pacmeop mpuxiopykcycHou kuciomoul, 5 % pacmeop monuboama ammoHus, pacmeop
JUKOHO2EeHA; CMAHOAPMHbLIL pacmeop oucuopogochama xanus, npueomoeieHHvlll U3 OCHOBHO20 PACMEO
oueuopogocgama kanus u cooepaxcawuti 0,02 me gocgopa 6 1 ma; oucmuriuposanuas 600a, CblBOPONk
Kposi.

K 1 Mn ceiBOpoTKH KpoBU MpHOaBisiioT 4 M IUCTWILIMpoBaHHOW Boabl, 5 wmia 10% pactBopa
TPUXJIOPYKCYCHOHM KHCIOTHI. Brimamaer ocamokx OenkoB. Uepe3 10 munyTt nenrpudyrupyror npu 3000
0o0/mMuH. 10 munyt. K 5 M nenrpudyrara nobasmstor 1 M 5% pactBopa monubaara ammonus, 0,2 mi
pactBopa 3iikoHoreHa u 1,8 Mi1 IUCTUILIMPOBaHHOM BoAbl. CMeCh OCTaBIsAOT HA 20 MUHYT NpH KOMHATHOM
TeMIIepaType, 3aTeM H3MEPSIIOT ONTHYECKYI0 IUIOTHOCTh Ha PDKe mpoTHB KOHTPOJS MpU AJUHE BOJHBI
630-690 HM (KpacHBIN CBETOMUIIBTD).

KoHTpoJIb TOTOBAT OAHOBPEMEHHO C OMBITHOM Mpo6oit. K 2,5 M1 TpUXJIOpYKCYCHOM KHCIOTHI PUIINBAIOT
2,5 mn Bogpl, 1 M pactBopa monubaara ammonusi, 0,2 M pacTBopa diikoHoreHa, 1,8 Mt Boabl. OCTaBIsOT
Ha 20 MUHYT IIpY KOMHATHON Temmeparype. Pacuer mpou3BoAsT Mo KAIUOPOBOUHOMY TpaduKy.
[TocTpoenue kanubpoBouHOro rpaduka. M3 pabouero craHgapTHOTO pacTBOpa TOTOBST pPa3BEICHUs, Kak
ykazaHo B Tabmute. [Tocime 20-MUHYTHOTO CTOSIHUAS TTPOOBI U3MEPSIOT KaK OINBITHBIC IPOTUB KOHTpouis. Ha
OCHOBAaHUHU TIOJIYYEHHBIX JIaHHBIX CTPOAT KaJIUOPOBOUHBIM Tpaduk, OTKIaAbIBAs Ha OCH OpAMHAT
HalJCHHbIC BEJIMYMHBI ONTUYECKOW IJIOTHOCTH, @ Ha OCH abCLHUCC - COOTBETCTBYIOIIME MM KOJIMYECTBA
dbocdopa.

Tabnuna. CoctaB cMecel sl KaTMOPOBOYHOTO Tpaduka.

Ne
IPOOUPKH
Pabounii cTangapTHBIN PacTBOpP, MIT

PactBop TpHUXIIOpPYKCYCHOM
KHCJIOTBI, MJII

PactBop
MoJHOJaTa aMMOHUS, M
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PactBop
JKOHOr€Ha, MJI

JIMCTWIITMpOBaHHAS  BOJA, MII
Conepxanue docdopa B mpode
MT

Mr%

0,5

2,5

1,0

0,2

3,8

0,01

1,0

2,5

1,0

0,2

3,3

0,02

2,0

2,5
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1,0
0,2
2,3

0,04

3,0

2,5

1,0

0,2

1,3
0,06

12

4,0
2,5
1,0
0,2
0,3
0,08
16
1. B uem pa3HuIla MOHATHI «MUHEPATLHBIN OOMEH» M «BOJTHO-COJIEBOM OOMEH»?
2. Kakue ropMoHBI perynupyot $GochopHO-KalbLIUueBbIH 0OMEH?
3. [lepeuncnure npuanHbl runepdocdaremun u runodocharemMun.
4. KakoBbl (PyHKIIMM KaJblUs B OpraHuzme?

5. B Kakux ciaydasx MOKET pPa3BUBATHCS TUIIOXJIOPEMUS U TUIIEPXIIOpEMUsi?
Jlaboparopnas pabora «pH u HeopraHudeckrue KOMIOHEHTHI MOYM».
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OmpiT 1. Onpenenenue pH Moun yHHBEpCaIbHONW UHINKATOPHOM Oymaroii.
Peakmusebvi: moua; ynueepcanvnas unoukamopHnas oymaza.

Karutto MouM CTEKJISIHHOM Malouykoi HAHOCST Ha MOJIOCKY WHAMKATOPHOH Oymaru. OnpenensioT 3HaYeHue
pH, cpaBHUBas NOIYYEHHYIO OKPACKy C LIBETHOM IIKAJIOM.

OmnpIT 2. OTKpBITHE XJIOPUIOB B MOYE.
Peaxmusvi: moua; 5 % pacmeop azomuou kucnomol, 1 % pacmeop numpama cepebpa.

K 1 mn moun noGaBmisitoT 5 kamenb 5 % pacTBOpa a30THOW KHCIIOTHI JJIS MPEJOTBPAICHUS BbITAICHUS
ocanka (ocdara cepedpa, KOTOPBI pacCTBOPUM B a30THOH kuciote. [Ipubdapmnsior

4-5 xanenb 1 % pacTBopa HUTpaTa cepedpa.
OmpiT 3. OTKpBITHE (hOCHATOB B MOUE.
Peaxmuswi: moua,; oucmunnupoeanuas 600a;, KOHYEHMPUPOBAHHBIN PACMBOD AMMUAKA,

10 % pacmeop azommuoil KUCIOMbl, pacmeop Moauboama aMMOHUSA 8 A30MHOU KUCIOmMe, MACHEe3UANIbHASA
cmecs.

3-5 MJI MOYM MOAUIETAYUBAIOT HECKOJIBKMMHU KalUISIMA pacTBOpa aMMHMaka M KAYT 2-3 MHUHYTHI 10
MOJIHOTO OcaxJeHus ¢ocdaroB KambIusi, MarHus W ABoHOro ¢docdara maraus u ammoHus. Ocalok
OT(QMIBTPOBBIBAIOT, @ GUIIBTPAT, COACPKAIIUN pacTBOpUMBIe (hochaThl HATPUS U KAJIHsI, COXPAHSIOT.

Boponky ¢ ocaakoM Ha (QUIBTpe NEPECTaBISAIOT B JPYryl MPOOHUPKY, MPOMBIBAIOT OCAaJOK 2 pasa
JTUCTUILTMPOBAHHOM BOJIOM M pacTBOpsIOT Ha uisrpe B 1-2 Mmut 10% pactBopa a3oTHON KucaoThl. K
a30THOKHCIIOMY PacTBOPY A00ABISAIOT 1 MJT pacTBOpa MOIMOAAaTa aMMOHHS U HArPEBAIOT.

K coxpanenHomy QuibTpary m00aBISIOT MO KallliM MarHe3WajdbHYI0 CMeCh 10 oOpa3oBaHUsS Oenoro
kpuctammudeckoro ocaaka MgNH4PO4, B Buje KOTOPOTO BBIMANAOT pacTBOpUMBIC (GochaTel HATpUs U
kanmus (NaH2PO4, KH2PO4, K2HPO4).

OmnpiT 4. OTKpBITHE KaJbLM U MarHUs B MOYE.

Peaxmuevi: moua; 10 % pacmeop yKcycHOU KUCIomvl;, HACLIWEHHbIU pacmeop okcarama ammonus; 10 %
pAacmeop ammuaxa.

B npobupky BHOCcAT 1 mMi mMouu, mpubasmsitor 2 kaman 10% pacTtBopa yKCyCHOM KHCIIOTHI U 3-5 Karelnb
HACBHIIICHHOTO  pacTBOpa oOkcajmaTta amMMoOHHsS. JKUAKOCTP B MPOOMpPKE BCTPSIXHUBAIOT.  bembrii
KPUCTAJNTMYECKUI 0CaIOK OKcaaTa KaldblHsl OTACISIOT QUIBTPOBAHUEM.

K ¢unsrpary noGasmstor 4-5 xamens 10% pacTBopa amMmuaka (0 IIETOYHOM peakiUy Ha JIAKMYC).
[TocTeneHHO BBINAAAET 0CAOK (B BUIE MYTH) ABOHHOTO (ocdara MarHus 1 aMMOHHS

OmnsIT 5. OTKpBITHE aMMOHUKHBIX COJIEN B MOYE.
Peakmuebvi: moua; nakmycosas 6ymasicka, OUCMUITUPOSAHHAS 800d; U3BECHKOBOE MOJIOKO.

B npo6upky HammBaroT 2 MJI MOYM M 1 MJI M3BECTKOBOTO MOJIOKa. ITOIHOCAT K OTBEpCTHIO MPOOUPKH
CMOYCHHYIO BOJIOM KPACHYIO JIAKMYCOBYIO OyMaXXKy, HE MPUKACASCh €0 K CTEHKaM IIPOOHPKH.

1. Kakue ¢usnonornueckue M Marojoruyeckue (hakropsl BIUSAIOT Ha cABUr pH Mouu B KuCIyI0 WiIH
LIEJIOYHYIO CTOPOHY?

2. [Ipu KakuX MaToJorusx HaOMIOAAI0TCS TeMaTypHs U TeMOTTIOOUHY pUsi?

3. Ilpu xakux 3a00I€BaHUSIX U COCTOSHHSIX HAOIIONAETCS MOBBIICHHOE COJICPKaHNE HOHOB aMMOHUSI?

JlaGoparopHas pabota «OnpeeneHue opraHuyecKuX KOMIOHEHTOB MOYM.
OmnpiT 1. KauecTBeHHOE OOHApYKEHUE M KOJTHMUECTBEHHOE ONpeeNieHre OeKa B Moye.
Omprit 1.1. IIpo6a kumnsiueHUEM B CITA00KUCIION cpejie.

Peaxmuswi: moua; naxmycosas oymasxcka, 1 % pacmeop ykcycmou xuciomvl; 10 % pacmeop ykcycuoi
KUCTIOMbL.

B npobupky BHOCAT 1 MIT MOUM U TIPOBEPSIOT €€ PEakIuio Ha Jlakmyc. Eciu Mova mienoyHasi, To

ee MpeaBapUTeIbHO OYEeHb CNIab0 MOIKUCIAIOT fobaBieHneM 1 % pacTBopa YKCYCHOW KUCIIOTHI
(KOHTpOJIb 110 JIAKMYCY), @ 3aT€M KUIIATAT.
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[Ipu xumsTYeHUH MOYHM MOXET BBINAAATh OCamok ¢ochaToB U KapOOHATOB KalblMs W MarHus. B sTtom
cllyyae 0cafioK pacTBopsieTcs rnpu qodasnenuu 1-2 kamens 10 % pacTBopa yKCyCHOM KHCIOTHI M IOBTOPHOM
KHITSTYCHUH.
Omprt 1.2. [Ipo6a kumnsiueHneM B KUCJION CPe/ie B MPUCYTCTBUU HACHIIIICHHOTO PACTBOPA MOBAPEHHOM COJIH.
Peakxmusebvi: moua, nacviwennviii pacmeop xaopuoa nampus,; 10 % pacmeop yKCycHOU KUCiomul.
K 1 ma Mmoun npuGaBisioT 5 Kanenb HaChIILEHHOTO pacTBopa xJjopuaa Hatpus, 1-2 kamuum 10 % pactBopa
YKCYCHOM KHCIIOTBI U KUTISITST.
Omnprt 1.3. IIpoGa I'enepa.
Peaxmuevi: moua,; xony. azomnas xucioma.
B npobupky nomemarot 1 MJI KOHIICHTPUPOBAHHON a30THON KHCJOTHI M OCTOPOXKHO M3 MHUIIETKH, CITyCKast
[0 CTEHKEe MNpoOMpKH, HaciaauBaroT Moduy. [Ipum Hamuuum Oenka Ha camMOM TIpaHULE JBYX KHUAKOCTEH
oOpasyetcst Oenbiii amMmop(HBIA 0CaTOK WM MYTh B BUAE Kojiblla. Ecim Genka B Mode Majio, TO KOJBIIO
oOpasyeTcsi He cpa3y, a uepe3 2-4 MuHYTHL. [IpobGa C KOHIIEHTPUPOBAHHOW Aa30THOW KHCJIOTOM
YyBCTBUTEJbHA - OHA OTKphIBaeT 110 0,033 1/;1 Genka.
Omeit 1.4. TIpoba ¢ cynbdocanuuioBoit KUCIOTOH.
Peaxmuewvi: moua; 10 % pacmeop yxcycnou kuciomot, 20 % pacmeop cyiv@ocaruyunoso KUciomol;
VHUBEPCANbHASL UHOUKAMOPHAA Oymaea.
IIpoBepsitorT peaknuro Mour. Mody mienoyHod peakuuu noakuciaor 2-3 kamsamu 10 % pactBopa
YKCYCHOM KHCHOThL. B mpoOupky HammBaioT 3 Ma Moud W mpubaBmstior 6 kamenb 20 % pactBopa
cynb(ocanuuioBoit kucnotel. Moua, copepxaiias 6e0K, MyTHEeT (TOJOKUTEIbHAs poda). Pesynsrarsr
YUTAIOT Ha TEMHOM (hOHE.
Ombir  1.5. KonmuectBeHHOe ompeneneHue Oeiaka B MoYe IO METONY pas3BeneHUs (METox
Bpann6epr-Pobepre-CTonbHUKOBA).
Peakmuebvi: moua; oucmunnuposannas 6ooa; 50 % azomuas xucioma.
B npo6upky nomemaror 1 ma 50% pactBopa a30THON KUCIOTHI (MU peakTuB JIapmoOHOBOI) U OCTOPOKHO
M0 CTEHKE MPOOMPKM HAIMBAIOT TaKoe e KonmuyecTBO MouH. llpu paccmorpeHuu Ha TeMHOM (oHe
MOSIBJICHUE TOHKOTO OEIKOBOTO KOJbIla MEXAYy 2-i M 3-ii MUHyTaMU Ha TPAHUIIE JBYX >KHUIKOCTEH
yka3piBaeT Ha Hammuue B moue 0,033 r/m Oenka. Eciau konbllo MOSIBISIETCS paHbINE JABYX MHHYT IOCIE
HACJIOGHUS, MOUY CJIEyeT pa3BeCTH BOAOW M MPOU3BECTH MOBTOPHOE HACIOCHHE pa3BeAeHHON Mouu. [Ipu
ATOM TMOAOWPAIOT TAKOE PA3BEICHHE MOYH, IPU HACIOCHUHM KOTOPOM KOJIBIIO oOpasyeTcst Mexay 2-i u 3-i
MUHyTaMH. Eciii KOJbI10 MMeeT HUTEBUIHYIO (OopMy, MOUYY HYKHO pa3BEeCTH B 2 pasa, MpH LINpoKoi hopme
KOJIbIIA - B 4 pa3a u mpu KoMIakTHoU ¢opme - B 8 pa3. KomnuecTBo Oenka BEIYUCISAIOT MTyTEM YMHOKEHUS
0,033 /1 Ha cTeTeHb pa3BeACHMUS.
Pacuer komuuecTBa Oelika B 3aBUCIMOCTHU OT Pa3BEACHUS MOUHU MIPEICTABICH B TAOIUIIE:

KommuecTBo Moun, M

KommuecTBo BogbI, M1

Kparnocts
pasBeneHus

KomnuectBo Oenka, /11



0,066

0,165

OnpIT 2. [ToyKoNMM4eCTBEHHBIN METO/T ONPEAECIECHUS IIIFOKO3bl B MOYE C TOMOIIBIO TECT-TIOJIOCOK.
Peaxmuewi: moua; mecm-nonocku « GLUCO PHAN».

HanuBator HeOosblIOE KOJMYECTBO HCCIAEAyeMOW MOYM B CTaKaHYUMK WM mpodbupky. [lorpyxkaior
TECT-TIOJIOCKY B HCCIIEAYEMYIO0 MOYY TaK, 4YTOObI OJHOCTHIO CMOYHUTh HHIUKATOp. HemenaeHHO n3BeKaoT
MOJIOCKY M3 MOYH, KJIaayT ropu3oHTaibHO. [1o ucreuenun 60 cexyHna no HaubOIbIIEMy COBIAICHUIO LIBETA
MHAMKATOpa C [IBETHOMN IIKAJION OPUEHTUPOBOYHO OIPENESIOT KOHIEHTPALIMIO [TIIOKO3bI B MOYE.

OmpiT 3. OOHapYXEHUE KPOBSIHBIX TUTMEHTOB B MOY€E KUIISTYCHHUEM CO IIeJI0ubo (mpoba [emepa).
Peaxmusewi: moua; 10 % pacmeop cudpoxcuda Hampus, YHUBEPCAIbHASL UHOUKAMOPHAA Oymaza.

K 1 M moun no0aBmsitot mo karisiMm 10 % pacTBOp THAPOKCUAA HATPHS 10 MIETOYHONW peakiuu. Kumsarar.
Brimamaer xmonseBuIHBIN 0canok ¢GocdaToB Kanbius U Maraus. [I[pobupke MaroT CTOATHh 10 OXJIAXKICHUS
conepxkumoro. Ha mHO ocemaer ocamok ¢ocdaroB, OKpameHHBIH NMPU HATUIUH KPOBSIHBIX MUTMEHTOB B
Oypblii 1IBET (reMaTWH) WM KpacHBId (reMoxpomoreH). B HopMambHON Moue ocanok docdaroB mmeer
OeJbIil WM TPSI3HO-OCITBIN IIBET.

1. Ilepeunciute opraHuYE€CKUEe KOMIIOHEHTHI HOPMaJIbHOM MOYH.

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

3. Kakue cocTosiHUSI NPUBOIST K PA3BUTUIO TITIOKO3YpUU?
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

3amaHus 1J1s1 CAaMOCTOSITE/IbHOM PadoThlI.

1. 3yunTe KOHCHEKTHI JIEKIUI MO pa3/emy.

2. CocraBbre Tabmuiy «BimsHue wWHCynmMHa Ha KITO4YeBble (QEepMEeHTH MeTabonu3ma». Marepuan
CTPYIIIUPYUTE MO TUMAM BIUSHUS (aKTUBALMS, HHAYKIHS, penpeccus).

3. UByunTe u 3aKOHCTIEKTUPYHUTE TeMy «bHOXUMHSI TIO3IHUX OCIOKHEHUHN CaxapHOTo Auaderay.
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4. TlomrotoBbTech K JabopaTopHBIM 3aHATHAM «MuHepanbHbIi 00MeH», «pH u Heopranmueckue
KOMITOHEHTBI Moun», «OnpeaeneHnue opraHM4ecKuX KOMIOHEHTOB MOUN»: 03HAKOMBTECH C TEOPETUUECKUM
MarepuajoM 1o TeMme JabopaTopHoil paboThl, OGOpMHUTE JIA0OPATOPHBIN JKypHal, OTBEThTE Ha
KOHTPOJIbHBIE BOIIPOCHI.
5. BeInonHuTe yrnpaxxHeHus:
o KopTtu3zosn - ropMOH KOpbI HaIOYEYHHUKOB - JIETKO MPOXOAMT IUIA3MaTHYECKYIO U SIIEPHYI0 MEMOpPaHBI
U, 00pa3yst KOMILJIEKC ¢ OEIKOM, BIMSAET Ha TEHETUYECKUH anmnapar rernaToluToB. YKaXXHUTe, KaK BIUSIET
TOPMOH Ha NPOLECC TPAaHCKPUIILIUH, €CIIH U3BECTHO, YTO MO BIUSHUEM KOPTU30J1a MOBBIIIACTCS
CKOPOCTh CHHTE3a IIIIOKO3bl U3 HEYIICBOAHBIX CYyOCTPATOB - aMUHOKHCIIOT, MUPYBaTa u JIp.

o Hekotopsle nekapcTBeHHbIE Mpenaparsl - KOQenH u Teo(UIUIMH - YTHETAIOT JeiicTBre PpepmeHTa
dochomgondcTepaspl, KaTaTU3UPYIOMIETO peakiuio pacuieruieHnst AM®. Kak n3aMeHHUTCsT KOTHYECTBO
YKUPHBIX KHCIIOT B KPOBH IPHU BBEACHUM ITHX IpenaparoB? M3o00pasure cxemy neiicTBUS aipeHaInHA
Ha JKUPOBYIO KJIETKY U Ha HEW MOKaXKUTE MECTO JEHCTBUS 3TUX MPENapaToB.

Tema 7. buoxuMusi OpraHoB U TKaHe.

Jlexknus.
Jlekuusa-Busyanuzanus. «bHOXUMHS IEYUEHU U KPOBUY.
Oco6eHHOCTH OMOXMMHMUYECKOTO COCTaBa NeueHH. Peakiun o0e3BpekuBaHUs BellecTB B nedeHu. [lonsarus
«TOKCHUYHOCTBY». MeTabomu3M SHIOTEHHBIX M 4YY)KEPOIHBIX TOKCHYECKHMX BEIECTB: pPEaKLUu
MHUKPOCOMAJIBHOTO OKHMCIEHHS M PEAKIIMU KOHBIOTALUU € MIIyTaTHOHOM, INIIOKYPOHOBOM KHCIIOTOH, CepHOM
kucinoToil. Peaknuu o00e3BpekuBaHMsS NPOTYKTOB T'HHEHHUS, IOCTYNAOMMX M3 KHIIEYHHKA. benok
MHO)XECTBEHHOHM JIEKApCTBEHHOM yCTOWYMBOCTH. (OOE3BpEKUBAHHE HMOHOB TSKEIBIX METAJUIOB. bemku
TEIUIOBOI'O IIOKA.
Ponp meyenun B oOMene rema. Peakimmu cuHTe3a rema, cyOcTpaTsl, ¢epMeHTHl. Peakuuu pacnaga rema,
«IIpsIMON» U «HempsiMoi» OmnupyouH. O6e3BpexxuBanue Ounnpyouna. «Ilpsmoity u  «HempsMon»
Oounnpyoun. Hapymenuss oOmena OwnupyOuna. JKenTyxw: TeMONUTHYECKas, OOTypalMoOHHas,
NeYyeHOUHO-KIeTouHas. JKentyxa HOBOpoxIeHHbIX. HacneacrtBenHsle kenTyxu. JluarHoctuueckoe
3HauUEHHE OMNpeNeeHus] OMIMpyOrHa M JPYTruX JKETYHBIX NMUTMEHTOB B KPOBU M Moye. buoxummueckue
MEXaHU3MBbl PA3BUTHUSI TEYCHOYHO-KIETOYHONH HEJOCTATOYHOCTH M IEYEHOYHOM KOMBbI. broxmmuueckue
METO/Ibl TUAarHOCTUKU HapyIIeHUH (yHKIUH ITEUCHH.

OCOoOeHHOCTH pa3BUTHA, CTPOSHHs M MeTabonu3Ma spuTporutroB. OOpa3oBaHHEe M 00€3BpEKHBAHUE
aKTHBHBIX ()OPM KHCIOpOZa B IPUTPOLUTAX. TpaHCHOPT KUCIOpoJa U JUOKCUAa yriaepoaa. OcoOeHHOCTH
HACBIIIEHUS! TeMOINIOOMHA KHCIOpPOIOM M yrapHeiM ra3oM. [emormobun mioma (HbF) wu  ero
¢dusnonornueckoe 3HadeHue. llomumopdHbie (HOPMBI TEeMOITTOOMHOB 4YelOBeKa. | eMOmIOOMHOMATHH.
AHEMHYECKHE TUTIOKCHUH.

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

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

OcHOBHBIE CBOWMCTBa OEITKOBBIX (pPAaKIMi KPOBH ¥ 3HAUCHUE WX ONPEACNCHUS i1 IUArHOCTUKH
3a0oseBaHuil. DH3UMOIUArHOCTUKA.

CeepThiBaromas CUCTeMa KpOBU. DTarbl 00pa3oBaHus (pUOPHHOBOTO CrycTKa. BHYTpEeHHHMI W BHEIIHUN
MyTH CBepThIBaHUS. KOMIOHEHTHI, TPUHIIUIIEI 00pa30BaHUSI M IMOCIENOBATEILHOCTh (DYHKIIMOHUPOBAHHUS
(epMEHTHBIX KOMIUICKCOB MPOKOAryAsSHTHOrO NyTu. Ponb BurammHa K B CBEpTHIBAHUU KPOBH.
OcHOBHbIE MEXaHH3Mbl (UOPUHONN3A. AKTHBATOPHl IJJA3MUHOTEHA KaK TPOMOOTUTHUECKHE
OCHOBHBIE AHTUKOATYISIHTBI KpOBU: aHTUTpoMOMH III, MakpormoOynuH, aHTHUKOHBEPTHH.
AHTUKOATYISHTHBIN yTh. [ eModmmmu. Knuandeckoe 3HaueHne OMOXUMUYECKOTO aHAlIM3a KPOBH.
Jlekuus-Busyanuzanus. « bHOXMMHS HEPBHOW U MBILLIEYHOM TKAHW.

XWMHYECKUN COCTaB HEPBHOW TKaHW. MUEITHMHOBBIE MEMOpPAHBI: OCOOCHHOCTH COCTaBa M CTPYKTYDBHI.
DHepreTudeckuii OOMEH B HEpPBHOW TKaHW; 3HAUYCHHE ad’poOHOT0 pacmaja TJIIOKO3bl. buoxumus
BO3HUKHOBEHHUSI M TIPOBEACHHUS HEPBHOTO HUMITylIbca. MONEKyIsIpHble MEXaHU3Mbl CHHANTUYECKON
nepegadyd. Meauaropel: alUETHWIXONHWH, KaT€XOJaMUHBI, CEpPOTOHMH, [ |-aMHHOMAcCisiHas —KHCIIOTa,
[IyTaMUHOBAs KUCJIOTA, [TIUIMH, TUCTAMUH.
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Hapymenuss oOMeHa OWOTeHHBIX AaMHMHOB TMIpU TICUXMUYECKHUX 3a0osieBaHusix. llpenniecTBeHHUKH
KaTeXOJJaMUHOB W HMHTMOMTOPHl MOHOAMHWHOOKCHJA3bl B JICYCHUU JCTIPECCHBHBIX  COCTOSHMU.
@U3HONIOrH4eCKH aKTUBHBIE IIENTUBI MO3Ta.

Baxwneiimue Oenku MEOGUOPUILT: MHO3WH, aKTHH, aKTOMHUO3HMH, TPOITIOMUO3WH, TPOITOHWH. MoJeKysipHast
CTpYKTypa MHOGHUOPHIUL. BHOXMMUYECKHE MEXaHM3Mbl MBIIICYHOTO COKpAIICHUS W pacciadineHus. Poib
rpaJiieHTa OJHOBAJICHTHBIX HOHOB W WOHOB KAJBIUS B PETYISIUU MBIIIEYHOTO COKPAIICHHUS.
Capkoruia3mMarnieckre OelKH: MUOTIIOOWH, €ro CTpOCHHE W (QYHKIWU. DKCTPAKTHUBHBIC BEIIECTBA MBIIIIL.
Oco0eHHOCTH YHEPreTHUECKOro 0OMEHAa B MBIIIIAX; KpeaTuHpocdar.

buoxuMuyeckre n3MeHeHUs IPU MBIIIEYHBIX TUCTPOPUSX U JeHepBaluu MbIll. Kpeatunypus.
Jlekuus-pusyanuzanusa. « bBHOXUMHS COEAUHUTETBHON U KOCTHON TKaHMW.

KonnmareHn: 0coGEHHOCTH aMHHOKHCIIOTHOTO COCTaBa, MEPBUYHOM M MPOCTPAHCTBEHHOW CTPYKTYphl. Poib
aCKOpPOMHOBOW KHCIIOTHl B THUIAPOKCUIMPOBAHWU MpPOJMHA M JK3uHA. [IposiBIEHHS HEIOCTAaTOUHOCTH
ButamuHa C. OcobeHHocTH OMOCHHTE3a M co3peBaHusi KkojutareHa. [lomumopdusm  KosareHa:
¢ubpuiooOpasyromue, acCOIMUPOBaHHbIE ¢ GUOPHIIIAMU, «3aIKOPEHHBIE», MUKPODUOPHIUISIPHBIC THITHI
KostareHa. OCOOEHHOCTH CTPOSHHS U (PYHKIUI 3J1acTHHA.

benkoBo-yreBoaAHbIE KOMIUIEKCHL. [ TTMKO3aMUHINIMKAaHBl U MpoTeorukanbl. Ctpoenue u ¢yHkuus. Ponb
IJIIOKYPOHOBOW KHMCJIOTBI B OPTaHU3ALUU MEXKKIIETOYHOTO MaTpUKca.

Anre3uBHBIE OCJIKH MEXKIECTOUHOTO MaTpukca: (GUOPOHEKTHH U JAaMUHMH, UX CTpOeHHE U QyHKIUH. Poib
TUX OEJKOB B MEXKJIETOYHBIX B3aUMOACUCTBUSAX M pa3BUTHH omyxosned. CTpyKTypHas OpraHu3anus
MEXKJIETOUHOTO MaTpHukca. V3MeHEeHHs COEJUHMUTENBbHOM TKAaHU TNPH CTApEHUH, KoJulareHo3ax. Poib
KOJJTareHa3bl MpH 3aXHUBICHUM paH. OKCUIPONMHYPHS TPU KOJUIareHo3ax. boNe3Hu COeqMHUTENbHOM
TKaHH.

KneTkn KOCTHOI TKAHM — OCTEO0JACTHI, OCTEOLIMThI, OCTEOKIACThI. XUMHUUECKHI COCTaB KOCTHOM TKaHH.
Heoprannueckue komnoneHTsl. Opranndeckuii marpukc. @opmupoBanue koctu. Ilponece occudukanuu.
Pe3op6uus kocTHOM Tkanu. DakTOPHI, BIUAIONIME HA METa0O0IM3M KOCTHOM TKaHU: TOPMOHBI, (hepPMEHTHI,
BUTaMHHBI. OCHOBHBIE TPYIIITBI OOJNE3HEN KOCTEH.

IIpakTH4eckoe 3aHATHE.
IIpakTnueckoe 3ansitue «bUOXUMUS MEYEHW».
1. Xumudeckuii coctaB nedeHr. OCHOBHBIC (DYHKITHH.
2. Ponb neueHu B oOMeHe OeJIKOB.
3. Ponb neyeHu B OOMEHE JIMITUIOB.
4. Ponb mieueHu B yIJIEBOJTHOM OOMEHE.

5. XUMHYECKUI COCTaB KETUH, JKEIYHBIX KaMHeH. MeTaOomu3M JKeTYHBIX MUTMEHTOB. DOPMBI JKENTYXH,
[IPUYMHBI BOSHUKHOBEHUS.

6. OGesBpexuBatomias (GyHKIUS TnedeHH. MoHookcureHasHas (epMmeHTHas cucreMa. KoHbroramus ¢
[JIFOKYPOHOBOM M CEPHOM KUCIIOTaMH.

IIpakTHyeckoe 3ansaTHe «buoXuMHUA KPOBU».

. CoBpeMeHHBIE TIPEICTABIICHUS O CBEPTHIBAHUU KPOBH. POJIb MOHOB KabLys.

. Cuctema aHTUTPOMOUH — renapuH.

. OubpUHOIH3.

. AHTHKOATyJIIHTHBIH ITyTh.

. 'eModunuu: HacnenoBaHNE, BOSHUKHOBEHHE, CIIOCOOBI JIEUEHHUS.

. IIpn4rHBI NOBBIIEHHOW aKTUBHOCTHU IIPOTUBOCBEPTHIBAIOIIEH CUCTEMBI KPOBH.
. 'emorno6uHOBas OydepHas cuctema KpoBH.

0 I N n bW

. OcobeHHoCTH MeTaboIM3Ma B SPUTPOLIUTE.

9. ®epMeHTHI KPOBU Kak OMOXMMHYECKUE UHIMKATOPBI MOBPEKICHHSI BHYTPEHHUX OpraHoB (Ipu UHpapkTe
MHUOKap/a, 3a00JIeBaHUSAX MBIIIILI, OITYXOJIIX KOCTEH, ITAHKPEaTUTe).

IIpakTnyeckoe 3ansiTue « BHOXMMHUSA COETMHUTEILHOM U KOCTHON TKAHW».
1. Ctpykrypa, XUMHYECKHIA COCTaB ¥ (PYHKIIUU COCTUHUTEILHON TKaHU.
2. Konnaren: coctaB, CTpo€HHE, 0COOCHHOCTH CHHTE3a.
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. DMacTHH: COCTaB, 0COOCHHOCTU CTPYKTYpHhI, CBOUCTBA.

. HekomnnmareHoBbI€ CTPYKTypHBIE INTUKONPOTEHHBI — GUOPOHEKTHH, TAMUHHH.

. IIpoTeornukaHbl - OCHOBa MEXKKJIETOYHOTO MAaTPUKCa COSNMHUTEIHHON TKaHU.

. I TMK03aMUHOTIIMKAHbL: CTPYKTYpa, GYHKIHH.

. I3MeHeHne coelMHUTENbHON TKaH! TIPU CTAPEHUU M HEKOTOPBIX MAaTOJIOTHYECKUX MPOoLeccax.

00 3 N L W

. XMMHUYECKUI COCTAaB KOCTHON TKAHU: HEOPTaHNYECKUE KOMIIOHEHTHI.

9. Opranndeckuii MaTpUKC KOCTHOM TKaHHU.

10. buoxumudecknii MexaHu3M (POPMUPOBAHKS KOCTH.

11. ®akTopsl, OKa3bIBalOIIME BIUSHUE HA META0OIMUECKHE PEAKLIUY B KOCTHON TKaHM.
12. OcHOBHBIE TPYMIBI OOJIE3HEH KOCTEH.

IIpakTHyeckoe 3ansaTHe «Pemenne 3axay».

YcraHoBeHHE BUJIOB JKEITYX MO UX OCHOBHBIM OMOXUMHUYECKUM MapKepam.

3amaun Ha OMOXMMHYECKUE MAapKephI Psi/ia MAaTOIOT U TICYCHH.

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

3amaun Ha OMOXMMHYECKHE MapKepbl OCHOBHBIX INMOPAXKEHUII HEPBHOW, MBIIIEYHOM, COCAMHUTENBFHONU U
KOCTHOM TKaHHU.

3amaun Ha BOCIIPOU3BECHUE YPABHEHUI OCHOBHBIX PEAKIINI, OOBSCHSIIONUX MEXaHU3MbI META00THMYECKIX
MPOLECCOB B [IE€YEHU, KPOBH, MBIIIIEYHOW, HEPBHOM, COEIMHUTEIbHON U KOCTHOM TKaHH.

IIpakTHyeckoe 3anHsaTHe «KOMMOKBHYM M TecTHpoOBaHHMe Mo pasaeny «bumoxumusi opraHos u

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

2. HebGenkoBbIe BelecTBa KPOBH: a30TCOAEPIKAIINE 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 ceepteiBanus kpoBu. ['emodunuu. TpoMOO3HI.

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

9. Xumunyeckuii coctaB rneueHu. OCHOBHbIE (DYHKIIHU.

10. Ponp mmeyeHu B oOMeHe OEJIKOB.

11. Ponb nedyenu B 0OMEHE JIMIINIOB.

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, MPUYUHbBI BOSHUKHOBEHHS, TMArHOCTHKA.
17. [lapeHxumaro3Hast KenTyxa, MPUYUHbI BOSHUKHOBEHHUS, IMATHOCTHUKA.

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

19. Xumuueckuii coctaB HepBHOUM TKaHU. OCOOCHHOCTH ee MeTaboImn3Ma.

20. XuMHUYECKHE OCHOBBI BO3HUKHOBEHMSI W TPOBEACHUS HEPBHBIX HMIYJIbCOB. XOJIUHEPTrUYECKUE H
aJZipeHepruveckue cuHarcel. Helipomennatopsl; UX CTPyKTypa, poiib, 00pa30BaHue U MPEBpAILCHHS.

21. CrpykTypHO-(QDYyHKIIMOHATbHAS OpraHU3allks CapKOMepa MBIIICYHOW KIETKH. XHUMUYECKUU COCTaB
MBILLIEYHON TKaHHU.

22. MexaHM3M 1 SHEPreTHKa MBIIIEYHOTO COKPALLEHUS.
23. buoXxuMUYeCcKre U3MEHEHUS B MBIIIIAX MMPU MMaTOJIOTHH.
24. buoxuMusi COeTUHUTENbHOM TKaHU. CTpyKTypa, PyHKINU, OMOCHHTE3 KOJUIareHa U DIIACTHHA.
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25. [Ipoteornukanbl — OCHOBA MEXKJIETOUHOTO MaTpuUKca COCIUHUTEIbHON TKaHU. | TMKO3aMUHOITIMKAHBI:
CTPYKTYypa, PyHKIIHH.

26. 3meHeHue COeIMHUTENbHON TKAHU MTPU CTAPEHUH U HEKOTOPBIX MATOJIOTUYECKHUX MPOIIeCcCcax.

27. XUMHYECKUH COCTaB KOCTHOM TKaHU. DPopMUpoBaHUE KOCTH. MeTa00In3M KOCTHON TKaHH.

JlabopatopHoe 3ansTHe. JIaGopaTopHasi padora «Onpenenenne OMIMPyOMHA B CHIBOPOTKE KPOBH 10
AHA30peaKIMU B MIPUCYTCTBHM aKueaeparopa (meron Menapammuxa, Knerropna u I'poga)».
Peaxmuevi: cvisopomka Kposu, kogheunogulii peakmus, ouazocmecw, 0,9 % pacmeop xniopuda nampu
pabouuti pacmeop ourupyoOuHa.

B Tpex nmpobupkax roToBSIT CMECH JUIS ONpeNeIeHus: OnMpyOorHa cornacHo tadmmuue 1.

Ta0mumna 1.

WNurpenuentsl, M
«O6muit Ounupyoun»

«[Ipsimoity oumupyOuH

Kontpons

ChIBOpOTKA KPOBU

0,5

0,5

0,5
Ko¢ennoBslii peaktus

1,75

1,75
0,9% pactBop
XJIOpHUia HATpUs

1,75

0,25

Hnazocmecn

0,25
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0,25

Jlnst  ompeneneHHus «IpsIMOTO»  OWIMpyOWHA HW3MEPSIIOT  ONTHYECKYI0 IUIOTHOCTh pacTBopa Ha
(dhoTosnexTpokonopumerpe npu aiuHe BOHB 500-560 HM (3e7eHbIN CBETOPMIBTP) MPOTUB KOHTPOJIS Yepe3
10 munyT. Jly1a onpeneneHus «o0miero» oumupyonHa npody KOJIOpUMETPUPYIOT yepe3 20 MUHYT.

Jlnist mocTpoeHus KaTnOpOBOUHOTO Tpaduka U3 paboyero CTaHIapTHOTO pacTBOpa OMIIMPYyOrHA TOTOBAT PAT
pa3BezieHuil cornacHo Tabnure 2.

Tabmuma 2.
Ne
npoOUpKH
Pabounii pactBop OmitnpyOuHa, Mt
0,9% pacTBOp XJIOpHUJA HATPUS, MJI
KonmngecTBo OminpyOuHa B mpode, Mr

Konuenrparnus 6minpyouna, Mr%

0,05
0,45

0,005

0,10
0,40

0,010

0,15

0,35



0,015

0,20
0,30

0,020

0,25
0,25

0,025

OOpabaTbIBaIOT, KaK OIBITHBIE TPOOHI.

[To kanuOpoBOUHOMY TpaHKy HAXOASIT KOHIICHTPAIUIO «OOIIETO» M «IPSMOTO0» OMIMPYyOHWHA B CBIBOPOTKE
KpoBH. [1o pa3HHUIE STUX ABYX BEJIMYHH COACPIKAHUE HAXOIAT «HEMPsMOro» OmnnpyonHa. CpaBHHUBAIOT C
HOPMAaJIbHBIMU 3HAYCHUSIMHU.

1. KakoBa xumuueckast npupona ounupyounna’?

2. Kakue nporiecchl MpoUCXoasiT ¢ OMIMpyOUHOM B TICUCHH?

3. Ha yem ocHOBaHO jiefieHne OUIHPYOHHA Ha «IPAMOM» U «HETIPSIMOI»?

4. KakoBo HOpMaJIbHOE coziepKaHue OMIIMPyOrHA B CBIBOPOTKE KpOBU?

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

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

7. Kak oTIu4uTh MEXaHUYECKYIO )KENTYXy OT T€MOJTUTHYECKOH 110 aHAIU3y KpOBH?

JlabopatopHas paboTta «bHOXUMHSI KPOBHY.

OmnpiT 1. BydepHble cBOMCTBa CHIBOPOTKH KPOBH.

Peaxmusbi: cvigopomra kposu, oucmunnuposannas eoda, 0,04 % eoomsili pacmeop OpomgeHono6020
cunezo; 0,1 H. pacmeop coNAHOU KUCTOMDL.

B onny nmpoOupky HanuBaroT 1 MJI CBIBOPOTKH, B IPYTYIO - 1 M1 Boasl. B 06e mpobupku mpubdasisioT no 3-4
KaIlJTd pacTBOpa WMHAMKAaTOpa OpoM(pEHOIOBOrO CHHEro M 3aTeM Mo KamisiMm u3 Ormopetrku 0,1 H. pacTBop
COJITHOM KHUCIIOTHI. OTMEYaroT, KaKoe KOJIMYECTBO KUCIOTHI OLLIO B TOM U JPYTOM cliydae J0 JOCTHXKEHUS
OJIMHAKOBOTO M3MEHEHHUS OKPACKH.

OmeiT 2. KonmnyecTBeHHOE omnpeiesieHre 00Iero 6eika ChIBOPOTKHA KPOBH 110 OMYPETOBOM pEaKITHH.
Peakmusebi: coi6opomka kposu, Ouypemoswlii peakmug; pabouull pacmeop, NPUomosileHHbll U3 0CHOBHO20
pacmeopa, 0,9 % pacmeop xnopuoa Hampus; cmanoapmuwviii 5 % pacmeop 6enxa 6 0,9 % pacmeope
X10puUOa Hampusi.
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K 0,1 mn ceiBOpoTKH KpoBU nprOaBisaor 5,0 mil pabouero pactBopa OMypeTOBOTO PeakTHBa, CMEIINBAIOT,
n3beras obpazoBanus neHsl. Yepe3 30 MUHYT U3MEPSIOT ONTHYECKYIO IDIOTHOCTH pacTBopa Ha ®DOKe npu
anuHe BosH 540-560 HM (3eneHblit cBeToPUIbTP) MPOTUB KOHTPOJI. OTHOBPEMEHHO CTaBAT KOHTpoIsb. K
0,1 M 0,9 % pactBopa xiopuaa HaTpus mpuOaBIsAOT 5 M pabodero OmyperoBoro peaxtusa. [lanee
0o0pabarpIBaloT Kak OMbIT. [ljis mocTpoeHus: KanuOpoBOYHOTO rpaduka u3 cTaHmaptHoro 5 % pactBopa
Oenka roToBsAT paboune cTaHAapTHBIE PACTBOPHI, KaK yKazaHo B Tabnuue. M3 kaxaoro paseneHus 0epyT 1o
0,1 M paGoyero pacTBopa U MpUOABIAIOT 1O 5 M pabodero OmyperoBoro peaktuna; yepes 30-60 MuUHYT
U3MEPAIOT ONTHYECKYIO0 IUIOTHOCTh Ha DPOKe mnporuB koHTposs. Ilo mMOTydeHHBIM IAHHBIM CTPOST
KaJMOPOBOYHBIH rpaduk.

Tabmuma. CoctaB cMecel A MOCTPOSHUS KaTMOPOBOYHOTO TpaduKa.
Ne m/m
CrannaptHbelii  pacTBOp OeiKa, MII
0,9% pacTBOp XJI0pUAA HATPHUS, MII
Conepxanue Oenka B mpo0e, T

Konnenrpamus 0Oenka, %

0,4
0,6

0,02

0,6
0,4

0,03

0,8
0,2

0,04
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1,0

0,05

[Ipu copepxanuu Oenka B cbiBopoTke Oonbiie 10 % chIBOPOTKY pa3BoIsAT (GU3HOIOTHUECKUM PaCTBOPOM, a
pe3yNbTaThl YMHOXKAIOT Ha KOA(D(UIIMEHT pa3BEICHHMS.

1. KakoBbI OCHOBHBIE KOMITOHEHTBI KPOBU U (PYHKIIMU KPOBH B JKU3HEIEATEIBHOCTH OpraHn3ma’?
2. Kakue Genku BXOJAT B COCTaB IJ1a3Mbl KPOBU?

3. B yeM oTiinuM€ CHIBOPOTKH OT IJIA3MbI?

4. YkaxuTe NPUYMHbI TUIIO- U TUIIEPIPOTEUHEMHUH.

Jlaboparopnas pabora «OnpeneneHue Kaablids B CBIBOPOTKE KPOBH 110 METOIy 11e Baapmay.

Peakmusebi: cvisopomka Kposu; HacvlyeHuvili pacmeop okcarama ammonus; 2 % pacmeop uopoxcuoa
ammonus, 1 n. cepuas kucnoma, 0,01 n. pacmeop nepmaneanama Kaius.

B nentpudyxnyto npoOupKy OTMEpUBAIOT 2 MJI JTUCTUIIMPOBaHHO Bonbl. [IpunmBator

1 MJI CBIBOPOTKH KpOBH. 3aTeM A00aBISIOT TOYHO | MII OKcanmara aMMOHHs (HACBIIEHHOTO pacTBOpa) U
OCTaBJAIOT cToATh Ha 10 MuH, mocie 4Yero HEHTpUPYrupyoT 5 MuHYT. OKcajar KajbIs oOpasyer
TUIOTHBIM Oenblii ocagok Ha AHe MpoOHpKU. JKUAKOCTH HaJ OCAJKOM CIHMBAIOT, OMPOKHIBIBAs MPOOHUPKY,
Kpast 00TuparoT GuIbTpoBaibHON OymMaroil. Ocaok MpoMBIBaIOT, 100aBIsIst B pooupky 4 mi 2 % pactBopa
THIPOKCHIA aMMOHMA. J[Is JIydiero OTMBIBaHUS OCaJO0K BHOBb IEHTpU(yrupyioT 5 MuHyT. [locne
MIPOMBIBKU CJIMBAIOT aMMHAaK C OCaJlka W HAJIMBAIOT B MpoOHMPKY 2 Mi 1 H. cepHOil kucnotel. bepyT ere
OZIHY MPOOUPKY M HAIMBAIOT 2 MJI | H. CepHON KHUCIOTHI (KOHTPOb). OcagoK pa3MeIInBalOT CTEKISTHHOM
MAJIOYKON M MOTPYKaIOT NPOOUPKH HA 1-2 MUHYTHI B KHITALIYIO BOJSHYIO OaHto. [opstuumii pacTBOp TUTPYIOT
u3 Mukpo6ropetku 0,01 H. pacTBOPOM MepMaHTaHaTa Kajus O NOSBJICHUs OJ1eHO-PO30BOTO OKPALTHBAHUS,
HCYE3aloIero B TEYEHHE MMHYTHI. M3 M3pacxol0BaHHOIO KOJIMYECTBA IEPMAHraHaTa Kajlus B OIBITHON
npo0e BBIYUTAIOT KOJIWYECTBO MIEPMAHTaHaTa, Molle/Iiee Ha THTPOBAHNE KOHTPOJIBHOTO OIBITA.

1. KakoB MUHEpaIbHbBIN COCTaB KPOBU?
2. B xakux cinydasx pa3BUBAIOTCS TUMOKAJIbIUEMUS U TUTIEPKATIbIIUEMUS?
3. B kakux ciaydasx pa3BUBAIOTCS TUITOKAJIMEMUS U TUIIEpKATUEMUS?
4. VKaxuTe NPUUUHBI TUIIEP- U THIIO(POCaTEMHIA.
5. KakoBbl (hyHKIIMM MUKPOIJIEMEHTOB B CBIBOPOTKE KPOBH?
6. OxapakTepu3yiTe CBEPTHIBAIOILYIO CUCTEMY KPOBH.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
3apanus AJs1 cCaMOCTOATEIbHOM PadoThI.
1. M3yunTe KOHCIEKTHI JIEKIUI 110 pa3eny.

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

3. M300pa3ure cxemy MpOKOAryJISTHTHOTO ITyTH CBEPTHIBAHUS KPOBH.
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4. TlogroroBbTech K JIaOOpaTOpHBIM 3aHATUAM «OrmpeneneHue OWIMpyOMHa B CHIBOPOTKE KpPOBH I10
IMa30peakuy B MPHUCYTCTBUU akueneparopa (merox Mennpammka, Knerropua u I'poda)», «buoxummus
KpoBu», «OrmpeneneHue KalbLus B CBHIBOPOTKE KpOBM MO MeToAy Je Baapma»: 03HaKoMbTeCh C
TEOPETUYECKUM MaTepuajoM o TeMe J1abopaTopHOit paboTel, 0pOopMHUTE Ta00PaTOPHBI KypHAJ, OTBETHTE
Ha KOHTPOJIbHBIE BOIPOCHI.

5. BeInonHuTe yrpaxxHeHus:

o OmuuM U3 PpakTopoB, 00YCIOBIMBAIOIINX METACTA3UPOBAHKE KIIETOK 3JI0KaU€CTBEHHOM OITyXOJIH,
ABJISIETCS] CHIDKEHUE KomnyecTBa GUOPOHEKTHHA Ha TOBEPXHOCTHU KJIETOK. OOBICHUTE, TIOUEMY MEKITY
KJIETKaMU 37I0KaY€CTBEHHON TKaHU Pe3Ko ocliabjeHa aare3usl.

o OObscuure IMPUYIHUHBL MMOBBIIIICHHOM KpPOBOTOYMBOCTHU IIPpU HCAOCTATKC BUTAMUHA C.

o Kakoit MmenuaTop ob6pasyeTcsi B MOCTraHTIIMOHAPHBIX HEUPOHAX MapacUMITaTHYECKON HEPBHOM
cuctembl? Hanuiure ypaBHEHUE €ro CHHTE3A.

o Kakoe 3a0oneBanue pazpuBaercs rnpu HapyiieHuu cuateza JJODAmuna? Hanmumumre cxeMy cuHTe3a
JODAMuHAa.

Tema 8. buoxumus cJIIOHBI U TKaHeH M0JIOCTH Pra. BUOXUMHYecKkre MeXaHU3Mbl PAa3BUTHS
MaToJIOTUil TKAHell PpOTOBOM MOJIOCTH.
Jlekuus.
Knaccuueckas nekius. « bHOXUMHS CIIOHBI M TKAHEH TTOJIOCTH PTay.

CwmemieHHast ¥ npotoyHasi citoHa. OyHKUMM CatoHbl. DU3MKO-XMMUYECKHE CBOWMCTBA CIIOHBI. MexaHu3m
00pa30BaHUs U PETYISAIMS CEKPEeUU CITFOHBI. OpraHu4ecKue KOMIIOHEHTHI U ()ePMEHTHI CITIOHBI.

JlecHeBas KHUJIKOCTh — XUMHUYECKHUI COCTaB M CBOIMCTBA. bnoxuMuyeckas TUarHOCTHKA JECHEBOM KUIKOCTH
KaK MapKep OICHKHU TsDKECTH M MPOTHO3a 3a00JIeBaHMIA TAPOJOHTA M OPTaHOB MOJIOCTH PTa.

QYHKIUU U aPXUTEKTOHUKA ITYJIBIIBL.

Heoprannueckue koMnoHeHTHI AMaind. Opranndeckuii MaTpukc dMann. OCoOOEHHOCTH MeTa0oIn3Ma IMAITH.
JleHTrH 1 1iIeMeHT 3y0a: PyHKIIMU, 0OCOOEHHOCTH METaboIn3Ma.

Knaccuueckas neknus. «buoxuMudeckre MexaHU3Mbl pa3BUTHS MTATOJIOTMH TKAHEH TTOJIOCTH PTay.

Kapuec 3y00B — OnoxuMudeckue acuekTsl. [IpHHINIB TpOQUIAKTHKHY U JIEYSHUS Kapueca.

[TapoIOHTUT ¥ OCHOBBI €r0 OMOXMMHUYIECKON KOPPEKITUH.

CuanoaeHuT, CUaao3bl, CHAIONNTHA3 — OMOXUMHUYECKHUE ITOIXO/IbI B TUAaTHOCTUKE U TEPATTHH.
IIpakTnyeckoe 3ansATHE.

IIpakTnyeckoe 3ansitue «bBHOXMMUS CIIOHBI M 1€CHEBOM JKUIAKOCTH.

. CirroHa kak OMOJIOTHYECKast )KUIKOCTh, €€ (PYHKITHH.

. CyTouHBIi1 00beM U PUNKO-XMMHYECKHUE TapaMeTPhI CIIFOHEI.

. JlecHeBast )KUJIKOCTh, XUMHUYECKUIA COCTaB, OMOJIOTMYECKas POJIb.

. MuHepanbHble KOMIIOHEHTHI CMEIIAHHON CITIOHBI, MX (DYHKIIUH, «CIIOHHOHN IIYHT.

. ConepaHue 1 XapaKTEPUCTUKA OCHOBHBIX TPYIIT OPTraHMYECKUX BEUIECTB CMEIIAHHOM CIIFOHBI.

. @epMEeHTHI CITIOHBI U IECCHEBOM KUIKOCTHU: MIPOUCXOKACHUE, CTPYKTYpa.

. ®aKTOpHI, BIUAIONIME HA XUMHUYECKUI COCTAB CIIIOHBI.
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. Bo3pacTHbIe 0COOCHHOCTH COCTaBa CIIOHBI.
9. 3HaueHue onpeeeHUs KOMIIOHEHTOB CIIIOHBI JIJIsI TUArHOCTHKY 3a0osneBanuil. [Ipumepsr.
IpakTnyeckoe 3ansitue «bHOXMMUS TKaHEH MOJOCTH PTa».

1. Xumuueckuii cocraB, MeTa0OIMYECKAE OCOOCHHOCTH W POJb MyJbIBI B 0OMEHE MUHEpPaTH30BaHHBIX
TKaHe# 3y0a.

2. CooTHoIICHUE BOJbI, OPraHU4YCCKUX W MHUHCPAJTBbHBIX BCIICCTB B MHWHCPATU30BAHHBIX TKaHAX 3y6a.
XapaKTepI/ICTI/IKa MHUHCPAJIBbHBIX U OPTraHNYCCKHUX KOMIIOHCHTOB 5Mallu.

3. OuU3MKO-XMMHYECKHI XapaKkTep MOHHOrO OOMEHa B amaTuTax 3Maju 3y0a, MPOHUIIAEMOCTh AMalld, €€
CO3pEBaHUE.

4. TIporiecc MUHEpATU3AIMH SMAJIA U CTaAuHU ¢ (OPMUPOBAHUSI.



5. XHUMMYECKMH COCTaB JICHTMHA M JCHTUHHOW JKUAKOCTA. MwuHepanu3anus IUIAIIEBOTO U
UHTEPTYOYIISIPHOTO JCHTHHA.

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

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

IIpakTnyeckoe 3ansitue «bHOXMMHUYECKHE MEXaHU3MbI Pa3BUTHS NATOJOTUHA POTOBOM MOJIOCTH.

1. JlemuHepamu3amnus SMalid KaKk MyCKOBOM MEXaHW3M Pa3BHUTHs Kapueca. Hapyiienus noHHOTO oOMeHa B
SMaJli IIPU Kapuece.

. XUMHYECKU COCTaB MEPHUOIOHTA, 0OCOOEHHOCTH METaboIu3Ma

. benku ciitoHBI, UX TPOUCXOXKICHUS, U3MEHEHUS TTPU MaTOJIOTHH.

. I3MeHeHune akTUBHOCTH (DEPMEHTOB CIIIOHBI U IECHEBOM JKUIKOCTH MPH PA3INUHbIX 3a00JI€BaHUX.
. Msirkuit 3yOHO# HaNET, XUMUYECKHI COCTAB, POJIb.

. 3yOHO# KaMeHb, XUMUYECKHI COCTAB, BIMSHUE HA TKAHU TIApaIOHTA.

. Ocobas ponb Gropua-uoHa B OJACPKAHUU 3JOPOBBS IMAIIH.
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. CuanoanieHuT, cuano3, CHaJoIUuTHa3 — OMOXUMHUYECKUE HAPYIICHUS U MapKephI.
9. ITapoOHTHUT — OMOXUMHUYECKHE HAPYIIECHUS U MapKEPHI.
IIpakTnueckoe 3ansiTue «Pemenune 3agaq».

3amaun Ha MeTabonuueckne OCOOEHHOCTH IyNbIBI, AMald 3y0a, JACHTHHA U JCHTUHHOW >KUIKOCTH,
LIEMEHTA, [IEPUOIOHTA.

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

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

33,[[3‘11/1 M0 OMOXUMMYECKHUM acIEeKTaM BO3HUKHOBECHUS Kapueca, mapoJOHTUTA, CHUaJIoaACHUTa, CHUal030B,
cHajloJMTHhasa.

3amaud Ha B3aUMOCBSI3b XMMHUYECKOW MPHUPOIBI M CTPYKTYPbl COCTABISIIOIIMX CIIOHBI U TKaHeW 3yOa B
HOpME U NPU MaTOJOTUSIX.

IIpakTnueckoe 3anaTHe «KoJLIOKBUYM M TeCTHpPOBaHHWe MO pa3aeay «bBHOXMMHSA CJIOHBI U TKaHel
MOJIOCTH PTra. bUoXuMM4yeckne MexaHu3Mbl PAa3BUTHS NMATOJIOTHI TKAHEH POTOBOH MOJIOCTI».

1. Xumuueckuii cocraB, MeTa0OIMYECKAE OCOOCHHOCTH M POJb MYJbIBI B 0OMEHE MUHEpPaIH30BaHHBIX
TKaHe# 3y0a.

2. CooTHomICHNE BOJbI, OPraHU4YCCKUX W MHUHCPAJTBbHBIX BCIICCTB B MHWHCPATU30BAHHBIX TKaHAX 3y6a.
XapaKTepI/ICTI/IKa MHUHCPAJIBbHBIX U OPTraHNYCCKHUX KOMIIOHCHTOB 5Mallu.

3. OuU3MKO-XMMHYECKHI XapaKkTep MOHHOrO OOMEHa B amaTuTax 3Maju 3y0a, MPOHUIIAEMOCTh AMalld, €€
CO3pEBaHUE.

4. TIporiecc MUHEpATU3AIMK SMAJIA U CTAIUH €€ GOPMUPOBAHUSI.

5. XUMHMYECKMH COCTaB JICHTMHA W JEHTUHHOW JKUAKOCTA. MwuHepanu3anus IUIAIIEBOTO U
WHTEPTYOYIISIPHOTO JCHTHHA.

6. Tloxu3HEeHHBI XapakTep OOpa30BaHMS ACHTHHA;, BTOPHYHBIN JeHTHH. OcoOeHHOCTH MeTabonm3ma
JICHTHHA.

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

8. CmioHa kak Ouonoruyeckas XHIKOCTh, €€ (QyHKIuH. CyTo4yHbIi 00beM M (PU3HKO-XMMUYECKHE
napaMeTphl CITIOHBI.

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

10. MuHepanbHbIe KOMIIOHEHTBI CMEIIAaHHOW CIIOHBI, WX (PYHKIHH, «CIIOHHOW mmyHT». ComepikaHue W
XapaKTEepPUCTHUKA OCHOBHBIX IPYII OPraHUYECKUX BEIIECTB CMEIIAaHHOMN CIIIOHBI.

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

12. Bo3pacTHble 0COOEHHOCTH cOCTaBa CIIOHBI. (DaKTOpHI, BIMAIONIME HA XUMHUECKUH COCTaB CIIOHBI.
3HaYeHHE ONPEEIICHNSI KOMIIOHEHTOB CIIIOHBI JJIs1 AMATHOCTHUKH.
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13. JleMuHepanu3anus SMajiu Kak IyCKOBOW MEXaHU3M pa3BUTHUs Kapueca. Hapymienus nonHoro ooMeHa B
SMaJM IpU Kapuece.

14. XumMuueckuii cocTaB NepruoJ0HTa, 0COOCHHOCTH MeTaboIu3mMa

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

16. VI3meHeHne akTUBHOCTH ()EPMEHTOB CITFOHBI M IECHEBOU KUAKOCTH TIPU PA3TMYHBIX 3200ICBAHHMSIX.
17. Msirkuii 3yOHOM HaJleT, XUMHUYECKHI COCTaB, POJIb.

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

19. Ocobas ponb GTOPUA-HOHA B MOAIECPKAHUHU 37I0OPOBbS SMAJIH.

20. CuanoaJaeHuT, CHajo3, CHaIONUTHA3 — OMOXUMUYECKHE HApyILIECHUS U MapKEPHI.

21. [TapomOHTUT — OMOXUMHUYECKUE HAPYIIICHUS U MaPKEPHI.

JlaGopaTtopHoe 3ansitue. JlabopaTropHasa padora «Heopranmyeckne KOMIOHEHTHI CJIIOHBI M 3yOHOI
TKAaHW».

Omnpit 1. KauecTBeHHOE OIpeieIeHe HEOPraHMUECKUX COEIMHEHUI CITIOHBI.
Omnepit 1.1. Onpenenenne pH citoHBbL.
Peaxmuevi: criona; ynusepcanvnas unoukamophas oymaea.

Karutro ciitoHbl HAHOCAT Ha YHUBEPCAIbHYIO MHAMKATOPHYIO OyMary W CpaBHHMBAIOT MOJyYEHHYIO OKpPacKy
co mkanoit pH. Ormeuaror pH citoHsI.

OmeiT 1.2. Onpenenenne GpochaToB B CIIOHE.

Peakmuswi: cnona; 10 % pacmeop mpuxaopykcycHou Kuciomsi; 5 % pacmeop moruboama ammonus 6 5 H.
H2804 ¢ oobasnenuem 0,5 % pacmseopa ackopouHogoul KUCiI0mbl.

2 M cimoHbl ocaxnaaioT 2 Mia 10 % pacTBopa TpUXJIOpYKCYCHOM Kucnotbl. @unbtpyror. K ¢unsrpary
npubasisiioT 4 Ma 5 % pactBopa monubaara ammonus B 5 H. H2SO4 ¢ nobasnenuem 0,5 % pactBopa
acKOpOMHOBOM KUCIOTHI. [lepeMerBaoT 1 HHKyOUPYIOT B TEpMOCTaTe MpU

45 °C B Teuenue 20 MUHYT.
OnbIT 2. OTKpBITHE HOHOB KaJIbIIHS.
Peaxmuewi: gvimsicka uz mxanu 3y0a; HaACbIWeHHbIU PACMBOP OKCALAMA AMMOHUSL.

K 2 mn BHITSDKKH 0OaBISIOT 4 Kallld HACBHIIIEHHOTO pacTBOpa OKcajara aMMOHUs. Beimamaer ocamok
oKcaJiaTra KaJbIlHsl.

OnbIT 3. OTKpBITHUE HOHOB MarHus.
Peaxmuevi: kony. pacmeop ammuaxa.

Oxkcanar KajblUs, TOJYYEHHBI B MpEeAbIAYIIEM ONbITe, OTAENSAT ¢uibTpoBaHueM. K dunsrpary
no0aBIAIOT 4 KaluiM  KOHIICHTPHPOBAHHOTO pacTBOpa aMMHaka, BhIMagaeT ocagok ¢ocdara
MarHui-aMMOHHUS

OmnpIT 4. OTKpBITHE (HOCHOPHON KUCIIOTHI.
Peaxmuevi: evimsasicka uz mxanu 3y6a; MoauOOEHO8blIL peaKmus.

K HeckonbKMM MUJUTMIIATPaM MPOQMIBTPOBAHHOW BBITSKKM NPUOABISAIOT 6 Kameiab MOJHOIEHOBOTO
peakTHBa W HArpeBalOT [0 KHUIEHUS. MeaneHHO o0pa3yeTcss JKeNThIi KPUCTAJUIMYECKUH O0CamoK
dbochopomonrbaara aMMOHHSL.

1. Kakue ameMeHThI BXOIAT B COCTaB 3yOHOU TKaHH?

. Kakumu coenrHeHUsIMU TIPEICTaBICHB MUHEPAIbHBIE BellecTBa 3yOHOH TKaHu?

. Kakue opranndeckue BemecTBa BXOAIT B 3yOHOM TKaHU?

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

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

. Kak cka3piBaeTcst HeZloCTaTOK M U30BITOK (PTOpaA B MUTHEBOW BOJIE HA COCTOSTHUM 3yOHOU AMaiu?
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. Kakue ropmons! BiausitoT Ha 00MeH Kanbius U ¢pochopa B 3yOHOH TkaHU?
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

3amaHus 1J1s1 CAaMOCTOSITE/IbHOM PadoThlI.

1. 3yunTe KOHCHEKTHI JIEKIUI MO pa3/emy.
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2. Uzyunte u 3akoHcHeKTupyite Temy «lloku3HeHHBIH Xapakrep oOpa3oBaHUs JCHTHUHA; BTOPUYHBIN
neHTuH. OcoOeHHOCTH MeTaboIu3Ma JCHTUHAY.

3. 300pa3ure cxemy 3TanoB (JOPMHUPOBAHUS CIIOHBI.
4. CocTtaBbTe KOHCIIEKT «3alMTHBIE CUCTEMBI ITOJIOCTH PTa».

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

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

7. IloaroToBbrech K JaboparopHOMY 3aHATHIO «Heopranmueckne KOMIOHEHTHI CIIOHBI M 3yOHOM TKaHI»:
03HAKOMBTECh C TEOPETUUECKUM MaTepUajIoM 110 TeMe JJabopaTopHoil paboThl, opopMuTe J1a00paTOPHBIN
’KypHaJ, OTBEThTE Ha KOHTPOJIbHBIE BOIPOCHI

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

2 ceMecTp
*  TeKyIIMH KOHTpoJb — 63 Ganna

*  KOHTPOJIbHBIE Cpe3bl — 7 cpe3oB: 7 6auios, 7 6amnos, 3 6amia, 7 6amios, 3 6anna, 7 6amios, 3 6amia

Pacrnipenenenre 6aJiioB 10 3aaHKSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTtonrka npoBeACHNS 3aHATUS U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3bl
L. broxumus TeCTHPOB 7 3a TecTHPOBaHUE HAUKCIAETCs 7 GaIoB.
0eNKOB 1 aHne(KoH Tect cocrout u3 14 BonmpocoB, Ha OTBETHI Ha KOTOpble oTBOAUTCSA 20
(EepMEHTOB. | TPOJIBHBI MUHYT:
i cpe3) 7 6ajIoB — CTYOEHT HpaBWiIbHO oTBeuyaeT Ha 93-100% BompocoB B
TECTE;
6 0amoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 79-86% BOIpOCOB B
TECTE;
5 0amoB — CTYOGHT MpaBWIBHO OTBeyaeT Ha 64-71% BompocoB B
TECTe;
4 Gamna — CTyOeHT IpaBWiIbHO oTBedaeT Ha 50-57% BompocoB B
TECTE;

3 Gana - CTYJEeHT NpaBUILHO OTBevyaeT Ha 36-43% BOMpOCOB B TECTE;
2 GaJta - CTYIEHT NpaBUIIbHO OTBedaeT Ha 21-29% BompocoB B TecTe;
1 Gamn - cTyneHT NpaBUIIbHO OTBeYaeT Ha 7-14% BOMpOCOB B TecTe.
Menee 7% npaBUIBHBIX OTBETOB 0aJJIOB HE JIACT.

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

KonnoxBuym Bkitowaer 1 TeopeTHUecKHil BONpOC, Ha TOATOTOBKY K
KOTOPOMY OTBOJUTCS 15 MUHYT.

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

2 GaJia — CTYACHT IPU OTBETE Ha BOIIPOC JOIMYCTHI HEAOUET;

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

0 6anmnoB — CTyIEHT Jall HeTIPaBUIILHBIN OTBET / OTKA3 OT OTBETA.
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KOJUIOKBU 3a TecTupoBaHue HauMcisiercs: 7 06aoB.
yM Tect cocrout u3 14 BonmpocoB, Ha OTBETHI HA KOTOpble oTBOAUTCSA 20
MUHYT:
7 6ajIoB — CTYOEHT HpaBWiIbHO oTBeuyaeT Ha 93-100% BompocoB B
TecTe;
6 0amuoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 79-86% BOIMpOCOB B
TecTe;
5 0amoB — CTYOGHT MpaBWIBHO OTBeyaeT Ha 64-71% BompocoB B
TecTe;
4 Gamna — CTyOEHT OpaBWiIbHO oTBedaeT Ha 50-57% BompocoB B
TecTe;
3 Gana - CTYJEeHT NpaBUILHO OTBevyaeT Ha 36-43% BOMpPOCOB B TECTE;
2 GaJuia - CTYIEHT IpaBUIIbHO OTBedaeT Ha 21-29% BompocoB B TecTe;
1 Gann - cTyneHT npaBUIIbHO OTBeYaeT Ha 7-14% BOMpOCOB B TecTe.
Menee 7% npaBUIBHBIX OTBETOB 0aJJIOB HE JIACT.
3a KOJUIOKBUYM Haumcisiercs 3 Oamna. KoutoxkBuym mpoBOAMTCS B
BHJE THCBMEHHOIO OTBETa HA NPEABAPUTENBHO OIPENEIECHHBIN
BOIPOC M3 MEPEYHsI BOMPOCOB, BBIJAHHBIX 3apaHee AJA MOATOTOBKU
CTYJI€HTa K KOJIJIOKBUYMY.
KonnoksBuym BkitowaeT 1 TeopeTHUecKHil BONpOC, Ha TOATOTOBKY K
KOTOPOMY OTBOJUTCS 15 MUHYT.
3 Oamma — CTyIEHT Ha BONPOC JAajl pPa3BEpPHYTHI MONHBIA H
MIPaBUJIBHBIA OTBET;
2 GaJia — CTYJCHT IPU OTBETE Ha BOMIPOC JAOMYCTHI HEAOUET;
1 Gannm — cTymeHT fAajd He TOJHBIA OTBET Ha BOMPOC, B OTBETE
JOTYCTHIT OLIHOKY;
0 6anmnoB — CTyIEHT Jall HeTIPaBUIILHBIN OTBET / OTKA3 OT OTBETA.
peuieHue Ha pemenue cutyanmonHoi 3a1aun oTBoguTcs 20 MUHYT.
CUTyaluo CutyallmoHHbIE 3aJa4il Ul pelleHNs BBIJAIOTCS 3apaHee Ha JoM. Ha
HHBIX 3aHATHN TpenoaBaTeNb 3aJacT CTYJIEHTy 1 3aaady M3 BBLAAHHOTO
3aja4y 3apaHee MepeyHsl.

Pemenne 3anaun cBoguTes K:

- OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXET
OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,

- K M3JIOKEHUIO MaTepHaa 10 ONpeneIeHHON TEMaTHKe.

5 0aIoB — CTYAEHT Peli 3a1aqy 0e3 OoInOOK U HE0UETOB;

4 Gata - CTYISHT AOMYCTHI IPH PELICHNUH 3a/1a41 HEA0UET;

3 Oamia — B peUICHWW 3afayd MPUCYTCTBYET OIIMOKA, OJHAKO XOI
pelIeHns 3a7a4y BEPEH;

2 fajta — CTYOGHT NPUCTYNMJI K PELICHMIO 3a7avd, OJHAKO 3ajada
pelIeHa He 10 KOHIIA, IPUCYTCTBYET YacTh €€ PEIICHNUS;

1 Gamn — CTyaeHT NPUCTYIHI K PELICHUIO 3aa4H;

0 6anoB — pemieHne 3aJa4 OTCYTCTBYET / OTKa3 OT PELICHHUS 3a4a4u.
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3alUTa
nabopoTo
pHOM
pabots

10

Brmmonusiercs 2 nmabopaTopHbBIX paboThl, Ha 3alIUTY KaXKIOW U3
KOTOPBIX OTBOAMTCS 5 0aJIIOB.

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

Banel 3a 3aIMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MPaBUJI TEXHUKHU 0€30MaCHOCTH;

3 Ganna —ipaBUIBHOE OQopMIIeHHE TabopaTopHO paboThI B paboueit
TeTpaau (ecau npu oQopMIIEHUH JTabOpaTOpHOH paboTHl B paboueit
TeTpaiy CTYyACHT AOMYCTHJ HEIOYeT, TO eMy HauuciseTcs 2 Oana
ecnu npu odopMIIEHHH J1a0OpaTOpHO paboTel B pabouell TeTpanu
CTYACHT IOMYCTUII HENOYET, OLIMOKY, TO eMy Hauucisiercs 1 6amn);

2 Oanna — 3a OTBET Ha KOHTPOJIBHBIM BONPOC K J1a0OpaTopHOil paboTte
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyuHs
BONPOCOB K JabopaTropHOil paloTe; eciu CTYOEHT JaeT Ha Hero
TIOJTHBIA BEepHBIHA OTBET, HaYMCisieTcst 2 06ajuia, €Clid OTBET HETMOIHBIN
WIM B HEM TMPHUCYTCTBYeT Hemouer — | Oamr; ecnd  OTBeT
HETPaBUIBHBIN MM OTCYTCTBYET — () Oansos).

Bruoxumus
BUTaMHUHOB.
CBolicTBa B

(hyHKIIH
OMOIOTHYECKUX

MeMOpaH.
MexaHu3MBI

nepeaayu

TOPMOHAJIEHOTO
CHTHaJIa.

TECTHPOB

aHue(KOH

TPOJIBLHBI
i cpe3)

3a TecTupoBaHHe HauMcisieTcs: 7 6aoB.

Tect cocrout u3 14 BonpocoB, Ha OTBETHI HA KOTOpble oTBOAUTCSA 20
MUHYT:

7 6ajIoB — CTYOESHT HpaBWJIbHO oTBeyaeT Ha 93-100% BompocoB B
TecTe;

6 0amoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 79-86% BOmpOCOB B
TecTe;

5 0amoB — CTYOGHT MpaBWIBHO OTBeyaeT Ha 64-71% BompocoB B
TecTe;

4 Gamna — CTyOeHT IpaBWiIbHO oTBedaeT Ha 50-57% BompocoB B
TecTe;

3 Gamnna - CTyAEeHT NpaBUILHO OTBevyaeT Ha 36-43% BOMpPOCOB B TECTE;
2 GaJta - CTYIEHT NpaBUIIbHO OTBedaeT Ha 21-29% BompocoB B TecTe;
1 Gann - cTyneHT npaBUIIbHO OTBeYaeT Ha 7-14% BOMpOCOB B TecTe.
Menee 7% npaBUIBHBIX OTBETOB 0aJJIOB HE JIACT.

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

KonnoxsBuym Bkitouaer 1 TeopeTHUecKHil BONpOC, Ha TIOATOTOBKY K
KOTOPOMY OTBOJUTCS 15 MUHYT.

3 Oamma — CTyIEeHT Ha BONPOC JAajl Pa3BEpPHYTHI MONHBIA H
MIPaBUJIBHBIA OTBET;

2 Gayia — CTYJCHT IPU OTBETE Ha BOMIPOC JOIMYCTHI HEAOUET;

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

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




63

KOJJIOKB 3a TecTupoBaHue HauMcisiercs: 7 06aoB.
HYM(KOHT Tect cocrout u3 14 BonmpocoB, Ha OTBETHI HA KOTOpble oTBOAUTCSA 20
PONBHBINI MHHYT:
cpe3) 7 OainoB — CTyAEHT HpaBWiIbHO oTBedaeT Ha 93-100% BompocoB B
TecTe;
6 0amuoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 79-86% BOIMpOCOB B
TecTe;
5 0amoB — CTYOGHT MpaBWIBHO OTBeyaeT Ha 64-71% BompocoB B
TecTe;
4 Gamna — CTyOEHT OpaBWiIbHO oTBedaeT Ha 50-57% BompocoB B
TecTe;
3 Gana - CTYJEeHT NpaBUILHO OTBevyaeT Ha 36-43% BOMpPOCOB B TECTE;
2 GaJuia - CTYIEHT IpaBUIIbHO OTBedaeT Ha 21-29% BompocoB B TecTe;
1 Gann - cTyneHT npaBUIIbHO OTBeYaeT Ha 7-14% BOMpOCOB B TecTe.
Menee 7% npaBUIBHBIX OTBETOB 0aJJIOB HE JIACT.
3a KOJUIOKBUYM Haumcisiercs 3 Oamna. KoutoxkBuym mpoBOAMTCS B
BHJE THCBMEHHOIO OTBETa HA NPEABAPUTENBHO OIPENEIECHHBIN
BOIPOC M3 MEPEYHsI BOMPOCOB, BBIJAHHBIX 3apaHee AJA MOATOTOBKU
CTYJI€HTa K KOJIJIOKBUYMY.
KonnoksBuym BkitowaeT 1 TeopeTHUecKHil BONpOC, Ha TOATOTOBKY K
KOTOPOMY OTBOJUTCS 15 MUHYT.
3 Oamma — CTyIEHT Ha BONPOC JAajl pPa3BEpPHYTHI MONHBIA H
MIPaBUJIBHBIA OTBET;
2 GaJia — CTYJCHT IPU OTBETE Ha BOMIPOC JAOMYCTHI HEAOUET;
1 Gannm — cTymeHT fAajd He TOJHBIA OTBET Ha BOMPOC, B OTBETE
JOTYCTHIT OLIHOKY;
0 6anmnoB — CTyIEHT Jall HeTIPaBUIILHBIN OTBET / OTKA3 OT OTBETA.
peuieHue Ha pemenue cutyanmonHoi 3a1aun oTBoguTcs 20 MUHYT.
CUTyaluo CutyallmoHHbIE 3aJa4il Ul pelleHNs BBIJAIOTCS 3apaHee Ha JoM. Ha
HHBIX 3aHATHN TpenoaBaTeNb 3aJacT CTYJIEHTy 1 3aaady M3 BBLAAHHOTO
3aja4y 3apaHee MepeyHsl.

Pemenne 3anaun cBoguTes K:

- OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXET
OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,

- K M3JIOKEHUIO MaTepHaa 10 ONpeneIeHHON TEMaTHKe.

5 0aIoB — CTYAEHT Peli 3a1aqy 0e3 OoInOOK U HE0UETOB;

4 Gata - CTYISHT AOMYCTHI IPH PELICHNUH 3a/1a41 HEA0UET;

3 Oamia — B peUICHWW 3afayd MPUCYTCTBYET OIIMOKA, OJHAKO XOI
pelIeHns 3a7a4y BEPEH;

2 fajta — CTYOGHT NPUCTYNMJI K PELICHMIO 3a7avd, OJHAKO 3ajada
pelIeHa He 10 KOHIIA, IPUCYTCTBYET YacTh €€ PEIICHNUS;

1 Gamn — CTyaeHT NPUCTYIHI K PELICHUIO 3aa4H;

0 6anoB — pemieHne 3aJa4 OTCYTCTBYET / OTKa3 OT PELICHHUS 3a4a4u.
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3alUTa
nabopoTo
pHOM
pabots

10

Brmmonusiercs 2 nmabopaTopHbBIX paboThl, Ha 3alIUTY KaXKIOW U3
KOTOPBIX OTBOAMTCS 5 0aJIIOB.

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

Banel 3a 3aIMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MPaBUJI TEXHUKHU 0€30MaCHOCTH;

3 Ganna —ipaBUIBHOE OQopMIIeHHE TabopaTopHO paboThI B paboueit
TeTpaau (ecau npu oQopMIIEHUH JTabOpaTOpHOH paboTHl B paboueit
TeTpaiy CTYyACHT AOMYCTHJ HEIOYeT, TO eMy HauuciseTcs 2 Oana
ecnu npu odopMIIEHHH J1a0OpaTOpHO paboTel B pabouell TeTpanu
CTYACHT IOMYCTUII HENOYET, OLIMOKY, TO eMy Hauucisiercs 1 6amn);

2 Oanna — 3a OTBET Ha KOHTPOJIBHBIM BONPOC K J1a0OpaTopHOil paboTte
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyuHs
BONPOCOB K JabopaTropHOil paloTe; eciu CTYOEHT JaeT Ha Hero
TIOJTHBIA BEepHBIHA OTBET, HaYMCisieTcst 2 06ajuia, €Clid OTBET HETMOIHBIN
WIM B HEM TMPHUCYTCTBYeT Hemouer — | Oamr; ecnd  OTBeT
HETPaBUIBHBIN MM OTCYTCTBYET — () Oansos).

Bbuonoruueckoe
OKHCJIECHHE.
OOmuit myTh
KaTa0boJIM3Ma.
OOmeH
YTIICBOJIOB.

TECTHPOB

aHue(KOH

TPOJIBLHBI
i cpe3)

3a TecTupoBaHHe HauMcisieTcs: 7 6aoB.

Tect cocrout u3 14 BonpocoB, Ha OTBETHI HA KOTOpble oTBOAUTCSA 20
MUHYT:

7 6ajIoB — CTYOESHT HpaBWJIbHO oTBeyaeT Ha 93-100% BompocoB B
TecTe;

6 0amoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 79-86% BOmpOCOB B
TecTe;

5 0amoB — CTYOGHT MpaBWIBHO OTBeyaeT Ha 64-71% BompocoB B
TecTe;

4 Gamna — CTyOeHT IpaBWiIbHO oTBedaeT Ha 50-57% BompocoB B
TecTe;

3 Gamnna - CTyAEeHT NpaBUILHO OTBevyaeT Ha 36-43% BOMpPOCOB B TECTE;
2 GaJta - CTYIEHT NpaBUIIbHO OTBedaeT Ha 21-29% BompocoB B TecTe;
1 Gann - cTyneHT npaBUIIbHO OTBeYaeT Ha 7-14% BOMpOCOB B TecTe.
Menee 7% npaBUIBHBIX OTBETOB 0aJJIOB HE JIACT.

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

KonnoxsBuym Bkitouaer 1 TeopeTHUecKHil BONpOC, Ha TIOATOTOBKY K
KOTOPOMY OTBOJUTCS 15 MUHYT.

3 Oamma — CTyIEeHT Ha BONPOC JAajl Pa3BEpPHYTHI MONHBIA H
MIPaBUJIBHBIA OTBET;

2 Gayia — CTYJCHT IPU OTBETE Ha BOMIPOC JOIMYCTHI HEAOUET;

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

0 6annoB — CTyEHT Jall HeTIPaBUIILHBIN OTBET / OTKA3 OT OTBETA.
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KOJJIOKB 3a TecTupoBaHue HauMcisiercs: 7 06aoB.
HYM(KOHT Tect cocrout u3 14 BonmpocoB, Ha OTBETHI HA KOTOpble oTBOAUTCSA 20
PONBHBINI MHHYT:
cpe3) 7 OainoB — CTyAEHT HpaBWiIbHO oTBedaeT Ha 93-100% BompocoB B
TecTe;
6 0amuoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 79-86% BOIMpOCOB B
TecTe;
5 0amoB — CTYOGHT MpaBWIBHO OTBeyaeT Ha 64-71% BompocoB B
TecTe;
4 Gamna — CTyOEHT OpaBWiIbHO oTBedaeT Ha 50-57% BompocoB B
TecTe;
3 Gana - CTYJEeHT NpaBUILHO OTBevyaeT Ha 36-43% BOMpPOCOB B TECTE;
2 GaJuia - CTYIEHT IpaBUIIbHO OTBedaeT Ha 21-29% BompocoB B TecTe;
1 Gann - cTyneHT npaBUIIbHO OTBeYaeT Ha 7-14% BOMpOCOB B TecTe.
Menee 7% npaBUIBHBIX OTBETOB 0aJJIOB HE JIACT.
3a KOJUIOKBUYM Haumcisiercs 3 Oamna. KoutoxkBuym mpoBOAMTCS B
BHJE THCBMEHHOIO OTBETa HA NPEABAPUTENBHO OIPENEIECHHBIN
BOIPOC M3 MEPEYHsI BOMPOCOB, BBIJAHHBIX 3apaHee AJA MOATOTOBKU
CTYJI€HTa K KOJIJIOKBUYMY.
KonnoksBuym BkitowaeT 1 TeopeTHUecKHil BONpOC, Ha TOATOTOBKY K
KOTOPOMY OTBOJUTCS 15 MUHYT.
3 Oamma — CTyIEHT Ha BONPOC JAajl pPa3BEpPHYTHI MONHBIA H
MIPaBUJIBHBIA OTBET;
2 GaJia — CTYJCHT IPU OTBETE Ha BOMIPOC JAOMYCTHI HEAOUET;
1 Gannm — cTymeHT fAajd He TOJHBIA OTBET Ha BOMPOC, B OTBETE
JOTYCTHIT OLIHOKY;
0 6anmnoB — CTyIEHT Jall HeTIPaBUIILHBIN OTBET / OTKA3 OT OTBETA.
peuieHue Ha pemenue cutyanmonHoi 3a1aun oTBoguTcs 20 MUHYT.
CUTyaluo CutyallmoHHbIE 3aJa4il Ul pelleHNs BBIJAIOTCS 3apaHee Ha JoM. Ha
HHBIX 3aHATHN TpenoaBaTeNb 3aJacT CTYJIEHTy 1 3aaady M3 BBLAAHHOTO
3aja4y 3apaHee MepeyHsl.

Pemenne 3anaun cBoguTes K:

- OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXET
OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,

- K M3JIOKEHUIO MaTepHaa 10 ONpeneIeHHON TEMaTHKe.

5 0aIoB — CTYAEHT Peli 3a1aqy 0e3 OoInOOK U HE0UETOB;

4 Gata - CTYISHT AOMYCTHI IPH PELICHNUH 3a/1a41 HEA0UET;

3 Oamia — B peUICHWW 3afayd MPUCYTCTBYET OIIMOKA, OJHAKO XOI
pelIeHns 3a7a4y BEPEH;

2 fajta — CTYOGHT NPUCTYNMJI K PELICHMIO 3a7avd, OJHAKO 3ajada
pelIeHa He 10 KOHIIA, IPUCYTCTBYET YacTh €€ PEIICHNUS;

1 Gamn — CTyaeHT NPUCTYIHI K PELICHUIO 3aa4H;

0 6anoB — pemieHne 3aJa4 OTCYTCTBYET / OTKa3 OT PELICHHUS 3a4a4u.
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3alUTa
nabopoTo
pHOM
pabots

10

Brmmonusiercs 2 nmabopaTopHbBIX paboThl, Ha 3alIUTY KaXKIOW U3
KOTOPBIX OTBOAMTCS 5 0aJIIOB.

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

Banel 3a 3aIMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MPaBUJI TEXHUKHU 0€30MaCHOCTH;

3 Ganna —ipaBUIBHOE OQopMIIeHHE TabopaTopHO paboThI B paboueit
TeTpaau (ecau npu oQopMIIEHUH JTabOpaTOpHOH paboTHl B paboueit
TeTpaiy CTYyACHT AOMYCTHJ HEIOYeT, TO eMy HauuciseTcs 2 Oana
ecnu npu odopMIIEHHH J1a0OpaTOpHO paboTel B pabouell TeTpanu
CTYACHT IOMYCTUII HENOYET, OLIMOKY, TO eMy Hauucisiercs 1 6amn);

2 Oanna — 3a OTBET Ha KOHTPOJIBHBIM BONPOC K J1a0OpaTopHOil paboTte
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyuHs
BONPOCOB K JabopaTropHOil paloTe; eciu CTYOEHT JaeT Ha Hero
TIOJTHBIA BEepHBIHA OTBET, HaYMCisieTcst 2 06ajuia, €Clid OTBET HETMOIHBIN
WIM B HEM TMPHUCYTCTBYeT Hemouer — | Oamr; ecnd  OTBeT
HETPaBUIBHBIN MM OTCYTCTBYET — () Oansos).

OOMeH TUNUI0B
H O€JIKOB.

TECTHPOB

aHue(KOH

TPOJIBLHBI
i cpe3)

3a TecTupoBaHHe HauMcisieTcs: 7 6aoB.

Tect cocrout u3 14 BonpocoB, Ha OTBETHI HA KOTOpble oTBOAUTCSA 20
MUHYT:

7 6ajIoB — CTYOESHT HpaBWJIbHO oTBeyaeT Ha 93-100% BompocoB B
TecTe;

6 0amoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 79-86% BOmpOCOB B
TecTe;

5 0amoB — CTYOGHT MpaBWIBHO OTBeyaeT Ha 64-71% BompocoB B
TecTe;

4 Gamna — CTyOeHT IpaBWiIbHO oTBedaeT Ha 50-57% BompocoB B
TecTe;

3 Gamnna - CTyAEeHT NpaBUILHO OTBevyaeT Ha 36-43% BOMpPOCOB B TECTE;
2 GaJta - CTYIEHT NpaBUIIbHO OTBedaeT Ha 21-29% BompocoB B TecTe;
1 Gann - cTyneHT npaBUIIbHO OTBeYaeT Ha 7-14% BOMpOCOB B TecTe.
Menee 7% npaBUIBHBIX OTBETOB 0aJJIOB HE JIACT.

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

KonnoxsBuym Bkitouaer 1 TeopeTHUecKHil BONpOC, Ha TIOATOTOBKY K
KOTOPOMY OTBOJUTCS 15 MUHYT.

3 Oamma — CTyIEeHT Ha BONPOC JAajl Pa3BEpPHYTHI MONHBIA H
MIPaBUJIBHBIA OTBET;

2 Gayia — CTYJCHT IPU OTBETE Ha BOMIPOC JOIMYCTHI HEAOUET;

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

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




67

KOJJIOKB 3a TecTupoBaHue HauMcisiercs: 7 06aoB.
HYM(KOHT Tect cocrout u3 14 BonmpocoB, Ha OTBETHI HA KOTOpble oTBOAUTCSA 20
PONBHBINI MHHYT:
cpe3) 7 OainoB — CTyAEHT HpaBWiIbHO oTBedaeT Ha 93-100% BompocoB B
TecTe;
6 0amuoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 79-86% BOIMpOCOB B
TecTe;
5 0amoB — CTYOGHT MpaBWIBHO OTBeyaeT Ha 64-71% BompocoB B
TecTe;
4 Gamna — CTyOEHT OpaBWiIbHO oTBedaeT Ha 50-57% BompocoB B
TecTe;
3 Gana - CTYJEeHT NpaBUILHO OTBevyaeT Ha 36-43% BOMpPOCOB B TECTE;
2 GaJuia - CTYIEHT IpaBUIIbHO OTBedaeT Ha 21-29% BompocoB B TecTe;
1 Gann - cTyneHT npaBUIIbHO OTBeYaeT Ha 7-14% BOMpOCOB B TecTe.
Menee 7% npaBUIBHBIX OTBETOB 0aJJIOB HE JIACT.
3a KOJUIOKBUYM Haumcisiercs 3 Oamna. KoutoxkBuym mpoBOAMTCS B
BHJE THCBMEHHOIO OTBETa HA NPEABAPUTENBHO OIPENEIECHHBIN
BOIPOC M3 MEPEYHsI BOMPOCOB, BBIJAHHBIX 3apaHee AJA MOATOTOBKU
CTYJI€HTa K KOJIJIOKBUYMY.
KonnoksBuym BkitowaeT 1 TeopeTHUecKHil BONpOC, Ha TOATOTOBKY K
KOTOPOMY OTBOJUTCS 15 MUHYT.
3 Oamma — CTyIEHT Ha BONPOC JAajl pPa3BEpPHYTHI MONHBIA H
MIPaBUJIBHBIA OTBET;
2 GaJia — CTYJCHT IPU OTBETE Ha BOMIPOC JAOMYCTHI HEAOUET;
1 Gannm — cTymeHT fAajd He TOJHBIA OTBET Ha BOMPOC, B OTBETE
JOTYCTHIT OLIHOKY;
0 6anmnoB — CTyIEHT Jall HeTIPaBUIILHBIN OTBET / OTKA3 OT OTBETA.
peuieHue Ha pemenue cutyanmonHoi 3a1aun oTBoguTcs 20 MUHYT.
CUTyaluo CutyallmoHHbIE 3aJa4il Ul pelleHNs BBIJAIOTCS 3apaHee Ha JoM. Ha
HHBIX 3aHATHN TpenoaBaTeNb 3aJacT CTYJIEHTy 1 3aaady M3 BBLAAHHOTO
3aja4y 3apaHee MepeyHsl.

Pemenne 3anaun cBoguTes K:

- OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXET
OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,

- K M3JIOKEHUIO MaTepHaa 10 ONpeneIeHHON TEMaTHKe.

5 0aIoB — CTYAEHT Peli 3a1aqy 0e3 OoInOOK U HE0UETOB;

4 Gata - CTYISHT AOMYCTHI IPH PELICHNUH 3a/1a41 HEA0UET;

3 Oamia — B peUICHWW 3afayd MPUCYTCTBYET OIIMOKA, OJHAKO XOI
pelIeHns 3a7a4y BEPEH;

2 fajta — CTYOGHT NPUCTYNMJI K PELICHMIO 3a7avd, OJHAKO 3ajada
pelIeHa He 10 KOHIIA, IPUCYTCTBYET YacTh €€ PEIICHNUS;

1 Gamn — CTyaeHT NPUCTYIHI K PELICHUIO 3aa4H;

0 6anoB — pemieHne 3aJa4 OTCYTCTBYET / OTKa3 OT PELICHHUS 3a4a4u.
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3allUTa 10 Brmmonusiercs 2 nmabopaTopHbBIX paboThl, Ha 3alIUTY KaXKIOW U3
1abopoTo KOTOPBIX OTBOAMTCS 5 0aJIIOB.
pHoI 3ammre nabopaTopHOW pabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
pabots 00s13aTeNbHBIM COOIONCHUEM MPAaBHJI TEXHUKU 0€30acHOCTH.
Banel 3a 3aIMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MPaBUJI TEXHUKHU 0€30MaCHOCTH;
3 Oamna — mpaBWIbHOE OQOpMIIEHHE J1labOpaToOpHOW pabOTH B
paboueii Terpagu (ecnu mpu opOpPMIICHUU JTabopaTopHO padOTH B
paboueii TeTpagyu CTyAEHT AOMYCTHI HENOYET, TO eMy HayHuciseTcs 2
Oamia; ecnu npu oQOpMIICHHH J1a0OpaTOpHO palboTel B paboueit
TETpaay CTYIEHT JOMYCTUJI HEJOYEeT, OIMOKY, TO eMy HaduciseTcs |
Oamn);
2 Oanna — 3a OTBET Ha KOHTPOJIBHBIM BONPOC K J1a0OpaTopHOi paboTte
(mpemonaBarenb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyuHs
BONPOCOB K JabopaTopHOil paloTe; eciu CTYOEHT JaeT Ha Hero
MOJHBIM BEepHBIHA OTBET, HaUMCIsieTcst 2 0ajuia, eClii OTBET HETMOIHBIN
WM B HEM TMPHUCYTCTBYeT Hemouer — | Oamr; ecnu  OTBeT
HENPaBUIbHBIN MM OTCYTCTBYET — () Oansos).
5. Hroro 3a cemectp 100
3 cemecTp
*  TeKyLMH KOHTpoJb — 60 OannoB
*  KOHTpPOJIbHBIE Cpe3bl — 2 cpe3a: 7 6amios, 3 Oana
* OTBeT Ha ’k3aMmeHe: He Oornee 30 H6amioB
Pacripenenenne 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BUXy4eOHOW |TEKyIIero | KOJI-BO
MBI paboThI KOHTpOs | Oamios

/ cpe3sl
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Obwmen
HYKJICHHOBBIX
KHCJIOT.
Martpuynsie
OMOCHHTE3EI.

TeCTHPOB 3a TecTupoBaHue HauMcisiercs: 7 06aoB.
aHne(KoH Tect cocrout u3 14 BonmpocoB, Ha OTBETHI HA KOTOpble oTBOAUTCSA 20
TPOJILHBI MUHYT:
i cpe3) 7 6ajIoB — CTYOEHT HpaBWiIbHO oTBeuyaeT Ha 93-100% BompocoB B
TecTe;
6 0amuoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 79-86% BOIMpOCOB B
TecTe;
5 0amoB — CTYOGHT MpaBWIBHO OTBeyaeT Ha 64-71% BompocoB B
TecTe;
4 Gamna — CTyOEHT OpaBWiIbHO oTBedaeT Ha 50-57% BompocoB B
TecTe;
3 Gana - CTYJEeHT NpaBUILHO OTBevyaeT Ha 36-43% BOMpPOCOB B TECTE;
2 GaJuia - CTYIEHT IpaBUIIbHO OTBedaeT Ha 21-29% BompocoB B TecTe;
1 Gann - cTyneHT npaBUIIbHO OTBeYaeT Ha 7-14% BOMpOCOB B TecTe.
Menee 7% npaBUIBHBIX OTBETOB 0aJJIOB HE JIACT.
3a KoJUIOKBUYM Hauucisiercs 3 Oanna. KommokBuyM BKiIIOYaeT B ceds
MUCHbMEHHBI OTBET HA IPEIBAPUTENBHO OIpPENEIEHHBII BONPOC W3
MepeyHs BOIPOCOB, BBIIAHHBIX 3apaHee AJs MOATOTOBKH CTYAEHTA, U
pelleHne CUTyallMOHHOM 3amaun. Ha noArotoBky Kk OTBETy Ha
KOJUTOKBUYM niaetcst 30 MUHYT
3 Oamma — CTyIEeHT Ha BONPOC JAajl pPa3BEpPHYTHI MONHBIA H
MIPaBWJIBHBIM OTBET U MPABUIBHO PELINII 3a]a4y;
2 Ganna — CTyIEHT NIPU OTBETE Ha BONPOC WM TPHU PELICHUU 3a1a4i
JOITyCTHJI HEJJOUET;
1 Gann — cTyneHT Jaji He MOJHBIN / He MPaBUIIBHBIA OTBET Ha BOIIPOC
WM TIPY pEIICHUH CUTYallMOHHOHN 3a/1auy IOMYCTUII OIIHOKY;
0 GanmIoB — CTYACHT Aaj HENPAaBUIBHBIA OTBET U HEMPABHIBHO PELINIT
3ajady / OTKa3 OT OTBETA U OT PEeLCHHS 3aauH.
KOJJIOKB 3a TecTupoBaHue HauMcisiercs: 7 6aoB.
HYM(KOHT Tect cocrout u3 14 BonpocoB, Ha OTBETHI HA KOTOpble oTBOAUTCSA 20
PONBHBINI MHHYT:
cpe3) 7 OainoB — CTyAEHT HpaBWiIbHO oTBedaeT Ha 93-100% BompocoB B

TECTE;

6 0amoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 79-86% BOIpPOCOB B
TECTe;

5 0amoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 64-71% BompocoB B
TECTE;

4 Gamna — CTyOEHT IpaBWIbHO oTBedaeT Ha 50-57% BompocoB B
TECTE;

3 Ganua - CTyAEeHT NpaBUILHO OTBevyaeT Ha 36-43% BOMpPOCOB B TECTE;
2 GaJta - CTYIEHT NpaBUIIbHO OTBedaeT Ha 21-29% BompocoB B TecTe;
1 Gamn - cTyneHT NpaBUIIbHO OTBeYaeT Ha 7-14% BOMpOCOB B TecTe.
Menee 7% npaBUIBHBIX OTBETOB 0aJJIOB HE JIACT.

3a KoJUIOKBUYM Hauucisiercs 3 Oanna. KommokBuyM BKiIIOHaeT B ceds
MUCHbMEHHBIA OTBET HAa NPEIBAPUTENBHO OIpPENEIEHHBII BONPOC W3
MepeyHsl BOIPOCOB, BBIIAHHBIX 3apaHee AJs MOATOTOBKH CTYAEHTA, U
pelleHne CUTyallMOHHOM 3amaun. Ha noArotoBky Kk OTBETy Ha
KOJUTOKBHYM fiaetcst 30 MUHYT

3 Oamma — CTyIEHT Ha BONPOC JAajl pPa3BEepPHYTHI MONHBIA H
MIPaBWJIBHBIM OTBET U MPABUIBHO PELINII 3a]a4y;

2 Gamna — CTyIEHT NPU OTBETE Ha BONPOC WM TPHU PELICHUU 3a1a4u
JOITyCTHII HEJJOUET;

1 Gann — cTyneHT Jaji He MOJHBIN / He MPaBUIIBHBIA OTBET Ha BOIIPOC
WM TIPY pEIIEHUH CUTYallMOHHOHN 3a/1auy IOMYCTUII OIIHOKY;

0 GasmIoB — CTYACHT /Aaj HENPaBUIIBHBIA OTBET U HEMPABHIBHO PEIINIT
3ajady / OTKa3 OT OTBETA U OT PELCHUS 3aauH.
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Perynsauus
MeTaboaMU3Ma.

TCCTUPOBA
HUC

3a TecTupoBaHue HauMcisiercs: 7 06aoB.

Tect cocrout u3 14 BonmpocoB, Ha OTBETHI HA KOTOpble oTBOAUTCSA 20
MUHYT:

7 6ajIoB — CTYOEHT HpaBWiIbHO oTBeuyaeT Ha 93-100% BompocoB B
TecTe;

6 0amuoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 79-86% BOIMpOCOB B
TecTe;

5 0amoB — CTYOGHT MpaBWIBHO OTBeyaeT Ha 64-71% BompocoB B
TecTe;

4 Gamna — CTyOEHT OpaBWiIbHO oTBedaeT Ha 50-57% BompocoB B
TecTe;

3 Gana - CTYJEeHT NpaBUILHO OTBevyaeT Ha 36-43% BOMpPOCOB B TECTE;
2 GaJuia - CTYIEHT IpaBUIIbHO OTBedaeT Ha 21-29% BompocoB B TecTe;
1 Gann - cTyneHT npaBUIIbHO OTBeYaeT Ha 7-14% BOMpOCOB B TecTe.
Menee 7% npaBUIBHBIX OTBETOB 0aJJIOB HE JIACT.

3a KoJUIOKBUYM Hauucisiercs 3 Oanna. KommokBuyM BKiIIOYaeT B ceds
MUCHbMEHHBI OTBET HA IPEIBAPUTENBHO OIpPENEIEHHBII BONPOC W3
MepeyHs BOIPOCOB, BBIIAHHBIX 3apaHee AJs MOATOTOBKH CTYAEHTA, U
pelleHne CUTyallMOHHOM 3amaun. Ha noArotoBky Kk OTBETy Ha
KOJUTOKBUYM niaetcst 30 MUHYT

3 Oamma — CTyIEeHT Ha BONPOC JAajl pPa3BEpPHYTHI MONHBIA H
MIPaBWJIBHBIM OTBET U MPABUIBHO PELINII 3a]a4y;

2 Ganna — CTyIEHT NIPU OTBETE Ha BONPOC WM TPHU PELICHUU 3a1a4i
JOITyCTHJI HEJJOUET;

1 Gann — cTyneHT Jaji He MOJHBIN / He MPaBUIIBHBIA OTBET Ha BOIIPOC
WM TIPY pEIICHUH CUTYallMOHHOHN 3a/1auy IOMYCTUII OIIHOKY;

0 GanmIoB — CTYACHT Aaj HENPAaBUIBHBIA OTBET U HEMPABHIBHO PELINIT
3ajady / OTKa3 OT OTBETA U OT PEeLCHHS 3aauH.

KOJIJIOKBHU
™M

3a TecTupoBaHue HauMcisiercs: 7 6aoB.

Tect cocrout u3 14 BonpocoB, Ha OTBETHI HA KOTOpble oTBOAUTCSA 20
MUHYT:

7 6ajIoB — CTYOSHT HpaBWiIbHO oTBeuyaeT Ha 93-100% BompocoB B
TecTe;

6 0amoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 79-86% BOIpPOCOB B
TecTe;

5 0amoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 64-71% BompocoB B
TecTe;

4 Gamna — CTyOEHT IpaBWIbHO oTBedaeT Ha 50-57% BompocoB B
TecTe;

3 Ganua - CTyAEeHT NpaBUILHO OTBevyaeT Ha 36-43% BOMpPOCOB B TECTE;
2 GaJta - CTYIEHT NpaBUIIbHO OTBedaeT Ha 21-29% BompocoB B TecTe;
1 Gamn - cTyneHT NpaBUIIbHO OTBeYaeT Ha 7-14% BOMpOCOB B TecTe.
Menee 7% npaBUIBHBIX OTBETOB 0aJJIOB HE JIACT.

3a KoJUIOKBUYM Hauucisiercs 3 Oanna. KommokBuyM BKiIIOHaeT B ceds
MUCHbMEHHBIA OTBET HAa NPEIBAPUTENBHO OIpPENEIEHHBII BONPOC W3
MepeyHsl BOIPOCOB, BBIIAHHBIX 3apaHee AJs MOATOTOBKH CTYAEHTA, U
pelleHne CUTyallMOHHOM 3amaun. Ha noArotoBky Kk OTBETy Ha
KOJUTOKBHYM fiaetcst 30 MUHYT

3 Oamma — CTyIEHT Ha BONPOC JAajl pPa3BEepPHYTHI MONHBIA H
MIPaBWJIBHBIM OTBET U MPABUIBHO PELINII 3a]a4y;

2 Gamna — CTyIEHT NPU OTBETE Ha BONPOC WM TPHU PELICHUU 3a1a4u
JOITyCTHII HEJJOUET;

1 Gann — cTyneHT Jaji He MOJHBIN / He MPaBUIIBHBIA OTBET Ha BOIIPOC
WM TIPY pEIIEHUH CUTYallMOHHOHN 3a/1auy IOMYCTUII OIIHOKY;

0 GasmIoB — CTYACHT /Aaj HENPaBUIIBHBIA OTBET U HEMPABHIBHO PEIINIT
3ajady / OTKa3 OT OTBETA U OT PELCHUS 3aauH.
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3alUTa
nabopoTo
pHOM
pabots

15

Brimonusiercs 3 mabopatopHble paOOThI, Ha 3aIIUTy KaXIOH W3
KOTOPBIX OTBOAMTCS 5 0aJIIOB.

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

Banel 3a 3aIMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MPaBUJI TEXHUKHU 0€30MaCHOCTH;

3 Ganna —ipaBUIBHOE OQopMIIeHHE TabopaTopHO paboThI B paboueit
TeTpaau (ecau npu oQopMIIEHUH JTabOpaTOpHOH paboTHl B paboueit
TeTpaiy CTYyACHT AOMYCTHJ HEIOYeT, TO eMy HauuciseTcs 2 Oana
ecnu npu odopMIIEHHH J1a0OpaTOpHO paboTel B pabouell TeTpanu
CTYACHT IOMYCTUII HENOYET, OLIMOKY, TO eMy Hauucisiercs 1 6amn);

2 Oanna — 3a OTBET Ha KOHTPOJIBHBIM BONPOC K J1a0OpaTopHOil paboTte
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyuHs
BONPOCOB K JabopaTropHOil paloTe; eciu CTYOEHT JaeT Ha Hero
TIOJTHBIA BEepHBIHA OTBET, HaYMCisieTcst 2 06ajuia, €Clid OTBET HETMOIHBIN
WIM B HEM TMPHUCYTCTBYeT Hemouer — | Oamr; ecnd  OTBeT
HETPaBUIBHBIN MM OTCYTCTBYET — () Oansos).

Buoxumus
OpPraHoB U
TKaHEH.

TCCTUPOBA
HUC

3a TecTupoBaHHe HauMcisieTcs: 7 6aoB.

Tect cocrout u3 14 BonpocoB, Ha OTBETHI HA KOTOpble oTBOAUTCSA 20
MUHYT:

7 6ajIoB — CTYOESHT HpaBWJIbHO oTBeyaeT Ha 93-100% BompocoB B
TecTe;

6 0amoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 79-86% BOmpOCOB B
TecTe;

5 0amoB — CTYOGHT MpaBWIBHO OTBeyaeT Ha 64-71% BompocoB B
TecTe;

4 Gamna — CTyOeHT IpaBWiIbHO oTBedaeT Ha 50-57% BompocoB B
TecTe;

3 Gamnna - CTyAEeHT NpaBUILHO OTBevyaeT Ha 36-43% BOMpPOCOB B TECTE;
2 GaJta - CTYIEHT NpaBUIIbHO OTBedaeT Ha 21-29% BompocoB B TecTe;
1 Gann - cTyneHT npaBUIIbHO OTBeYaeT Ha 7-14% BOMpOCOB B TecTe.
Menee 7% npaBUIBHBIX OTBETOB 0aJJIOB HE JIACT.

3a KoJUIOKBUYM Hauucisiercs 3 Oama. KoamokBuyM BKiIIOHaeT B ceds
MUCHbMEHHBIA OTBET HA IPEIBAPUTENBHO OINpPENEIEHHBII BONIPOC W3
MepeyHsl BOIPOCOB, BBIIAHHBIX 3apaHee AJs MOATOTOBKH CTYAEHTA, U
pelleHne CUTYallMOHHOM 3amaun. Ha noArotoBky Kk OTBETy Ha
KOJUTOKBUYM fiaetcst 30 MUHYT

3 Oamma — CTyIEHT Ha BONPOC JAajl pPa3BEpPHYTHI MONHBIA H
MIPaBWJIBHBIM OTBET U MPABUIBHO PELINII 3a]a4y;

2 Ganna — CTyIEHT NPU OTBETE Ha BONPOC WM TPH PELICHUHU 3a1a4i
JOITyCTHJI HEJJOUET;

1 Gann — cTyneHT Jaji He MOJHBIN / He MPaBUIIBHBIA OTBET Ha BOIIPOC
WM TIPY pEIICHUH CUTYallMOHHOHN 3a/1auy IOMYCTUII OIIHOKY;

0 GasIoB — CTYACHT /Aaj HENPAaBUIBHBIA OTBET U HEMPABHIIBHO PEIINIT
3ajady / OTKa3 OT OTBETA U OT PELCHHS 3aauH.
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KOJIJIOKBU 3 3a TecTupoBaHue HauMcisiercs: 7 06aoB.
yM Tect cocrout u3 14 BonmpocoB, Ha OTBETHI HA KOTOpble oTBOAUTCSA 20
MUHYT:
7 OainoB — CTyAEHT HpaBWiIbHO oTBedaeT Ha 93-100% BompocoB B
TecTe;
6 0amuoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 79-86% BOIMpOCOB B
TecTe;
5 0amoB — CTYOGHT MpaBWIBHO OTBeyaeT Ha 64-71% BompocoB B
TecTe;
4 Gamna — CTyOEHT OpaBWiIbHO oTBedaeT Ha 50-57% BompocoB B
TecTe;
3 Gana - CTYJEeHT NpaBUILHO OTBevyaeT Ha 36-43% BOMpPOCOB B TECTE;
2 GaJuia - CTYIEHT IpaBUIIbHO OTBedaeT Ha 21-29% BompocoB B TecTe;
1 Gann - cTyneHT npaBUIIbHO OTBeYaeT Ha 7-14% BOMpOCOB B TecTe.
Menee 7% npaBUIBHBIX OTBETOB 0aJJIOB HE JIACT.
3a KoJUIOKBUYM Hauucisiercs 3 Oanna. KommokBuyM BKiIIOYaeT B ceds
MUCHbMEHHBI OTBET HA IPEIBAPUTENBHO OIpPENEIEHHBII BONPOC W3
MepeyHs BOIPOCOB, BBIIAHHBIX 3apaHee AJs MOATOTOBKH CTYAEHTA, U
pelleHne CUTyallMOHHOM 3amaun. Ha noArotoBky Kk OTBETy Ha
KOJUTOKBUYM niaetcst 30 MUHYT
3 Oamma — CTyIEeHT Ha BONPOC JAajl pPa3BEpPHYTHI MONHBIA H
MIPaBWJIBHBIM OTBET U MPABUIBHO PELINII 3a]a4y;
2 Ganna — CTyIEHT NIPU OTBETE Ha BONPOC WM TPHU PELICHUU 3a1a4i
JOITyCTHJI HEJJOUET;
1 Gann — cTyneHT Jaji He MOJHBIN / He MPaBUIIBHBIA OTBET Ha BOIIPOC
WM TIPY pEIICHUH CUTYallMOHHOHN 3a/1auy IOMYCTUII OIIHOKY;
0 GanmIoB — CTYACHT Aaj HENPAaBUIBHBIA OTBET U HEMPABHIBHO PELINIT
3ajady / OTKa3 OT OTBETA U OT PEeLCHHS 3aauH.
3allUTa 10 Brimonusiercs 2 mabopatopHble paOOThI, Ha 3aIIUTy KaXIOH W3
n1abopoTo KOTOPBIX OTBOAUTCS 5 OaJIIOB.
pHOM 3ammre nabopaTopHOW pabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
pabots 00s13aTeNbHBIM COOIONCHUEM MPAaBHJI TEXHUKU 0€301acHOCTH.

Banel 3a 3aMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

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

3 Ganna —ipaBUIBHOE OQOpMIIeHHE TabopaTopHO paboThI B paboueit
TeTpaau (ecau npu oQopMIIEHUH JTadOpaTOpHOH paboThl B paboueit
TeTpagy CTYyACHT AOMYCTHJ HEIOYeT, TO eMy HauuciseTcs 2 Oana,
ecnu npu oopMIICHHH J1a0OpaTOpHO paboTel B pabouell TeTpanu
CTYACHT IOMYCTUII HENOYET, OLIMOKY, TO eMy Hauucisiercs 1 6amn);

2 Oanna — 3a OTBET Ha KOHTPOJIBHBIM BONPOC K J1a0OpaTopHOi paboTte
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC M3 MEpeuHs
BONPOCOB K JabopaTropHOil paloTe; eciau CTYOEHT JaeT Ha Hero
TIOJTHBIM BEepHBIN OTBET, HaUMCisieTcst 2 0ajuia, €Clid OTBET HEMOIHBIN
WM B HEM TMPHUCYTCTBYeT Hemouer — | Oamr; ecnu  OTBeT
HETPaBUIIbHBIN MM OTCYyTCTBYET — () Gansos).
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Bruoxumus
CJIFOHEI U
TKaHEH ITOJOCTH
pTa.
broxumMuueckue
MEXaHU3MEI
pa3BUTHUS
MaToJIOTHI
TKaHell poToBOH
IIOJIOCTH.

TCCTUPOBA
HUC

3a TecTupoBaHue HauMcisiercs: 7 06aoB.

Tect cocrout u3 14 BonmpocoB, Ha OTBETHI HA KOTOpble oTBOAUTCSA 20
MUHYT:

7 6ajIoB — CTYOEHT HpaBWiIbHO oTBeuyaeT Ha 93-100% BompocoB B
TecTe;

6 0amuoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 79-86% BOIMpOCOB B
TecTe;

5 0amoB — CTYOGHT MpaBWIBHO OTBeyaeT Ha 64-71% BompocoB B
TecTe;

4 Gamna — CTyOEHT OpaBWiIbHO oTBedaeT Ha 50-57% BompocoB B
TecTe;

3 Gana - CTYJEeHT NpaBUILHO OTBevyaeT Ha 36-43% BOMpPOCOB B TECTE;
2 GaJuia - CTYIEHT IpaBUIIbHO OTBedaeT Ha 21-29% BompocoB B TecTe;
1 Gann - cTyneHT npaBUIIbHO OTBeYaeT Ha 7-14% BOMpOCOB B TecTe.
Menee 7% npaBUIBHBIX OTBETOB 0aJJIOB HE JIACT.

3a KoJUIOKBUYM Hauucisiercs 3 Oanna. KommokBuyM BKiIIOYaeT B ceds
MUCHbMEHHBI OTBET HA IPEIBAPUTENBHO OIpPENEIEHHBII BONPOC W3
MepeyHs BOIPOCOB, BBIIAHHBIX 3apaHee AJs MOATOTOBKH CTYAEHTA, U
pelleHne CUTyallMOHHOM 3amaun. Ha noArotoBky Kk OTBETy Ha
KOJUTOKBUYM niaetcst 30 MUHYT

3 Oamma — CTyIEeHT Ha BONPOC JAajl pPa3BEpPHYTHI MONHBIA H
MIPaBWJIBHBIM OTBET U MPABUIBHO PELINII 3a]a4y;

2 Ganna — CTyIEHT NIPU OTBETE Ha BONPOC WM TPHU PELICHUU 3a1a4i
JOITyCTHJI HEJJOUET;

1 Gann — cTyneHT Jaji He MOJHBIN / He MPaBUIIBHBIA OTBET Ha BOIIPOC
WM TIPY pEIICHUH CUTYallMOHHOHN 3a/1auy IOMYCTUII OIIHOKY;

0 GanmIoB — CTYACHT Aaj HENPAaBUIBHBIA OTBET U HEMPABHIBHO PELINIT
3ajady / OTKa3 OT OTBETA U OT PEeLCHHS 3aauH.

KOJIJIOKBHU
™M

3a TecTupoBaHue HauMcisiercs: 7 6aoB.

Tect cocrout u3 14 BonpocoB, Ha OTBETHI HA KOTOpble oTBOAUTCSA 20
MUHYT:

7 6ajIoB — CTYOSHT HpaBWiIbHO oTBeuyaeT Ha 93-100% BompocoB B
TecTe;

6 0amoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 79-86% BOIpPOCOB B
TecTe;

5 0amoB — CTYOGHT MpPaBWIBHO OTBeyaeT Ha 64-71% BompocoB B
TecTe;

4 Gamna — CTyOEHT IpaBWIbHO oTBedaeT Ha 50-57% BompocoB B
TecTe;

3 Ganua - CTyAEeHT NpaBUILHO OTBevyaeT Ha 36-43% BOMpPOCOB B TECTE;
2 GaJta - CTYIEHT NpaBUIIbHO OTBedaeT Ha 21-29% BompocoB B TecTe;
1 Gamn - cTyneHT NpaBUIIbHO OTBeYaeT Ha 7-14% BOMpOCOB B TecTe.
Menee 7% npaBUIBHBIX OTBETOB 0aJJIOB HE JIACT.

3a KoJUIOKBUYM Hauucisiercs 3 Oanna. KommokBuyM BKiIIOHaeT B ceds
MUCHbMEHHBIA OTBET HAa NPEIBAPUTENBHO OIpPENEIEHHBII BONPOC W3
MepeyHsl BOIPOCOB, BBIIAHHBIX 3apaHee AJs MOATOTOBKH CTYAEHTA, U
pelleHne CUTyallMOHHOM 3amaun. Ha noArotoBky Kk OTBETy Ha
KOJUTOKBHYM fiaetcst 30 MUHYT

3 Oamma — CTyIEHT Ha BONPOC JAajl pPa3BEepPHYTHI MONHBIA H
MIPaBWJIBHBIM OTBET U MPABUIBHO PELINII 3a]a4y;

2 Gamna — CTyIEHT NPU OTBETE Ha BONPOC WM TPHU PELICHUU 3a1a4u
JOITyCTHII HEJJOUET;

1 Gann — cTyneHT Jaji He MOJHBIN / He MPaBUIIBHBIA OTBET Ha BOIIPOC
WM TIPY pEIIEHUH CUTYallMOHHOHN 3a/1auy IOMYCTUII OIIHOKY;

0 GasmIoB — CTYACHT /Aaj HENPaBUIIBHBIA OTBET U HEMPABHIBHO PEIINIT
3ajady / OTKa3 OT OTBETA U OT PELCHUS 3aauH.
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3alUTa
nabopoTo
pHOM
pabots

Bremonusiercs 1 naboparopHast paboTa, Ha 3allUTy KOTOPOH
OTBOLUTCS 5 0alIoB.

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

Banel 3a 3aIMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MPaBUJI TEXHUKHU 0€30MaCHOCTH;

3 Ganna —ipaBUIBHOE OQopMIIeHHE TabopaTopHO paboThI B paboueit
TeTpaau (ecau npu oQopMIIEHUH JTabOpaTOpHOH paboTHl B paboueit
TeTpaiy CTYyACHT AOMYCTHJ HEIOYeT, TO eMy HauuciseTcs 2 Oana
ecnu npu odopMIIEHHH J1a0OpaTOpHO paboTel B pabouell TeTpanu
CTYACHT IOMYCTUII HENOYET, OLIMOKY, TO eMy Hauucisiercs 1 6amn);

2 Oanna — 3a OTBET Ha KOHTPOJIBHBIM BONPOC K J1a0OpaTopHOil paboTte
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyuHs
BONPOCOB K JabopaTropHOil paloTe; eciu CTYOEHT JaeT Ha Hero
TIOJTHBIA BEepHBIHA OTBET, HaYMCisieTcst 2 06ajuia, €Clid OTBET HETMOIHBIN
WIM B HEM TMPHUCYTCTBYeT Hemouer — | Oamr; ecnd  OTBeT
HETPaBUIBHBIN MM OTCYTCTBYET — () Oansos).

5. OTBeT Ha DK3aMeHe

30

10-17 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YIOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIGHKY «XOPOIIOY,

25-30 6amynoB — CTYAEHT PAacKpbLl OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

6. Hroro 3a cemectp

100

HrtoroBass omeHka 1o »dk3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN

yeThlpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOW OIIEHKH 10 JUCIUIUIMHE B

TPaAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6ammoB OTnugyHO
70 - 84 6annoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosneTrBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

KOJIJIOKBUYM

Tema 4. OOMeH TUIUIOB U OEJIKOB.

Tunosbie BONPOCHI K KOJUIOKBHYMY
1. benku ciaroHbl, UX MPOUCXOXKICHHS, U3MEHEHUS TPH MaTOJIOTUH.

2. I3MeHeHne aKTUBHOCTH (DEPMEHTOB CIIIOHBI U IECHEBOM KHUJIKOCTHU MPH Pa3IMYHBIX 3a00JICBAHUSAX.

3. Msrkwuii 3yOHO# HaJIEeT, XUMUYECKUI COCTaB, POJIb.

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

5. Ocobas poib GTOpUI-NOHA B TIOACPIKAHUU 3I0POBHS DIMAIIH.

TumnoBbie CHTYallHOHHBbIE 3a1a4H

pelicHue CUTYallMOHHBIX 3a1a4

Tema 4. OOMeEH TUOUIOB U OEIKOB.



1. ITocne uHKyOaMK ¢ N-XJIOPOMEPKYPUOOEH30aTOM CBsI3bIBaHUE (hepMeHTa ¢ CyOCTpaToM HE M3MEHUIIOCH
10 CPAaBHEHHIO ¢ HEOOpaOOTaHHBIM (PEPMEHTOM, HO KaTaJTUTHUYECKasi aKTUBHOCTh ()epMEHTa YMEHBIIMIACH
Ha 40%. Kakoli BEIBOJ MOXKHO CIeTIaTh U3 3TOTO HaOIrOMeHus?

Pemenne:
HekoHKypeHTHBII THII HHTHOMPOBaHMS.

2. bonpHoii xanmyercst Ha 00LIyI0 C1ab0CTh U KPOBOTOYMBOCTH JleceH. HemocTarok Kakoro BUTaMUHa MOYKET
OBITh MPUYMHOMN TAKOTO COCTOSIHUS?

Pemenue:
Henocrarok ackopOuHoBo# KuUCa0ThI (BUTAaMHH C).

3. HopMansHOe cTpoeHHe W (DYHKIUS dMald 00ECIeYMBACTCS JTUHAMUYCCKAM PABHOBECHEM IPOIIECCOB
JNEMHUHEpaTU3alluil 1 peMuHepanu3anui. Kakue ropMoHBI 00J1a1ar0T Hanboiee BBIPaKEHHBIM JICHCTBHEM
Ha 0aJlaHC 3TUX TIPOIIECCOB?

Pemenne:
ITapaTropmoH, KaJbIUUTPHUOJI, KAJTbIUTOHUH, AHAPOreHbI, 3CTPOTreHbI.

TeCTHPOBaHUeE

Tema 4. OOMeH TUIUIOB U OEJIKOB.
Tunosble 3aJaHNS TECTUPOBAHUS
1. IlenTuaunnenTUArUApOIa3a
a) yyacTByeT B aHTHOAKTEePHAJIBLHOM 3a1uTe 3y00B;
0) peryJiMpyeT TOHYC COCYI0B;
B) THAPOJIM3YeT NenTH/bI;
r) NpeBpaliaeT KHHUHOTeH B KHHUH
2. [lepeuncnute catOHHBIE (PAKTOPHI 3ALTUTHI 3yOOB:
a) pH="7;
0) KaJJTMKPEuH;
B) THATYPOHH/1a3a;
I) HMMMYHOIJIOOYJIMHBI;
1) AHTHOKCHIAHTDI;
e) Ca2+-cBsi3pIBalonue NINKONPOTEHHBI
3. Kakue yrieBoiHbIe KOMIIOHEHTBI BXOJIST B COCTAB MyIIMHA?
a) caxaposa;
0) N-aneTunraiakTo3aMuH;
B) N-aneTu/rnioKo3aMuH;
T') TJaKT03a
4. Tlpu napooHTO3€
a) NOBBILIAETCH AKTHBHOCTD 11eJ1049HOM (pocdhaTasbl;
0) CHMKAaeTCs aKTUBHOCTh aMUJIA3bI;
B) NMOBBINIAETCH AKTUBHOCTH KOJLJIareHAa3bl;
T') TOBBIIIAETCS AKTUBHOCTH XOHAPOUTHHCYIb(ATa3bI
5. YcnoBus pa3BUTHs KapHeca:
a) U30BITOK Oelka B MHUIIIE;
0) nepuuuT OesIKa B MUILE;
B) HEJOCTAaTOK BUTAMUHOB Tpynibl B;
r) HepgocTaToKk BUTaAaMUHOB C u D;
1) U30BITOK caxapo3bl B MHIIIE;
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¢) o0pa3oBaHue OPraHNYeCKUX KHCJIOT

4.3 IIpomexxyTouHast aTTeCTAIMSA 110 AUCIUIUIMHE MPOBOIUTCS B JopMe 3adeTa, IK3aMeHa

Tunosslie Bonpocsl 3auera (OIIK-7, ITK-5)
Tumnoseie BONPOCHI 3a4eTa
1. JlumonmpoTeuHbl M KX pPOJb B TPAHCIOPTE XOJECTEPUHA: HHAOTEHHOTO M SK30reHHOro. I[IpuumHbI
BO3HUKHOBEHHUS aT€pPOCKIIEPO3a.
2. Perynsanus munuaaoro oomena, pois [IHC, ropMmoHOB, BATAMHUHOB.
3. Ilaronmoruu JTUNHIHOTO OOMEHA: OXXKUPEHHUE, KUPOBOE MepepoxiacHue. HaciencTBeHHbIE MAaTOIOTUU
JUMHATHOTO 0OMeHa (JUCIUIONPOTENHEMHHU, COUHTOIUITUI03BI U T.11.).
4. benkoBoe nutaHue. VICTOUHUKY U IyTH UCTIOJIB30BAHUS aMHUHOKHUCIIOT B OpraHn3Me. A30THCTBIN OanaHc.
PesepBHbie Oenku. Pacmag TkaHeBbIX OEJIKOB.
5. OCHOBHBIE ATalbl IEPEBAPUBAHUS OCTIKOB B KETYIOYHO-KUIIEYHOM TPaKTe. 3HaU€HHE CEKPEINH IpoTeas
B BUjie IpodepMeHTOB. MeXaHU3M UX aKTHUBALIUU.

Tunosble 3aganuna aj4a 3auera (OIIK-7, IIK-5)
TunoBble 3aJaHu 1JI5l TECTUPOBAHUS HA 3a4eTe
1. ITIponecc hopmMupoBaHUs TPETUUHOM CTPYKTYpHI OemKka -
a) LIarepoH;
0) ToMmeH;
B) (DOJIIHHT;
') MeTabOJIOH
2. K nmpocTbiM OenkaM 11a3Mbl KPOBH OTHOCHTCS
a) TeMOTJIO0HH;
0) MHOTJIO0UH;
B) heppuTHH;
r) TpaHcheppuH;
1) aJibOyMMH;
e) uuroxpom P450
3. MtHb conepxut
a) 4 b-nenu;
0) Fe3+;
B) 4 o-11e1H;
r) Fe2+
4. K kakoMy KJIacCy OTHOCHUTCSI ()€PMEHT, KaTaIM3UPYIOIMIUN PEAKITUIO:

a) OKCU0PETYKTa3bl,

0) Tpancdepassr;

B) TUJPOJIA3bL;

I) JIUa3bI;

1) ©30MEPa3bL;

€) Iurasbl?

5. Ilpu o6paTuMOM HEKOHKYPEHTHOM MHTUOMPOBAHUU:

a) Omaromaps o0O0pa30BaHWIO CTAOWJIBHOW KOBAaJIGHTHOM CBS3UW (DEpPMEHT TMOABEpraeTcs IOJHOM
WHAKTHBAIUH,

0) cyOcTpaT M HHTMOUTOP CBA3BIBAKOTCH € PA3HBIMHM LEHTPAMU;
B) MHTHOUTOD CBsA3bIBaeTcs ¢ ES-KoMIIekcoM B BUJIE TPOMHOTO KOMIUIEKCA;



T') IPOMCXOIUT JeHATypauus OeIKOBON 4acTH pepMeHTa

Tunossie Bonpocsl 3xk3amena (OIIK-7, IIK-5)
Tunoseie BONPOCHI IK3aMeHAa
1. ITynbma - XUMUYECKHI COCTAaB, META0OIMYECKUE OCOOCHHOCTH U POJIb B OOMEHE TKaHeH 3y0a.
2. MI/IHCpaJIBHI:Ie " OPraHN4YCCKHUEC KOMIIOHCHTBI SMaJIH.
3. [Iporecc MuHEpanM3auy MU U CTaAUH €€ PopMUPOBaHHS.

4.  Tlaromormu  azotucroro  oOmeHa  (OenkoBas  HEJOCTATOYHOCTb,  THUIEPAMHHOAIMIYPUS,
TUIIEPAMMOHHUEMUS).

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

Tunosble 3aganua aj4a 3k3amena (OIIK-7, IIK-5)
TunoBble 3a1a4M AJ151 IK3aMeHa

I. B xpoBu OonpHOrO OOHapyK€H BBICOKMH ypoBeHb KpeaTuHpochokmHazer (MB) wu
acnapraramuHoTpaHcdepasbl. KakoB npeanonoXuTeIbHbI TUardo3?

Pemenue:
HNudapkT Muokapaa.

2. YV KEeHIIUHBI, CTPAJAIOIICH KEITIHOKAMEHHON OO0JIe3HBIO, TIOSBIIMCH OO B OOJIACTH TIEUEHU, OBICTPO
Pa3BHIIOCH KENTYIIHOE OKPAIIMBAHUE CKIIEp, KOXKH, Kajd 00eCIBETUIICS, MOYa MPUOOpeNa BET KPEIKOTro
yas1. Kakoil THII XKeNTyXu y KEeHIUHBI?

Pemenue:
OO0TypanuoHHas #xKeJTyXa.

3. HoBbIM HampaBieHHEM B NPEAOTBPAILEHUU M JIEYEHUM MApOAOHTONATHH MOXKET CTaThb NPUMEHEHHE
THCTaTHUHOB. YKa)XUT€ OCOOCHHOCTH CTPOCHUS U (QYHKUUH STHX OenkoB. OObACHUTE, MOYEMy HMEHHO
TMCTATUHBI IPETSITCTBYIOT PA3BUTHIO TAPOJOHTONATHH.

Pemenue:
I'mcratuHbl - 3T0 ceMelicTBO GOraTbIX TMCTHIMHOM KATHOHHBIX 0€JKOB CJIKOHBI ¢ Maccoi 3-5 k/la,
CHHTE3MPYEeMbIX ANMHAPHBIMHM  KJIETKAMH OKOJIOYIIHOW ¥  IOJAHW/KHEYeJTIOCTHON  JKeJie3.
KoHneHTpanusi THICTATHHOB B CJIIOHE - IPUMEPHO 45-75 MKr/mMuI.
I'ucraTrunbl oKka3bIBAKOT NPsiMoe QyHruuuaHoe aeiicteue. OHU COCOOHBI TAKKe 0CAXKAATH TAHUHBDI,
npuyem 0OoJiee 3(P(PeKTHUBHO, 4YeM MNPOJMH-00rarbie NPOTEHMHbI, OCOOEHHO NPH HEHTPAILHBIX
3HaYeHUAX pH ¥ BBICOKHX KOHUEHTPALUAX TAHUHOB.
YHuBepcaJbHOCTh JeHCTBHSI HA MHMKPOOPraHM3Mbl (TMCTATHHbI MHIHOMPYIOT POCT a3pOOHBIX M
aHaIpOOHBIX OaKTepmii), a TaKiKe CIMOCOOHOCTH OBLICTPO NMOPAXKATH KJETKHM-MUIIEHH M INHPOKHIA
CIIEKTP AeliCTBHS TMCTATHHOB NPENSITCTBYIOT PA3BUTHIO MAPOAOHTONATHIA.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3auer

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenriu
TIOCTYKCHHSI pe3YJIBTaTa)
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«3a4TCHO»
(50 - 100 6anoB)

OIIK-7

3HAaeT COBPEMEHHBbIE METObl MCCIIEAOBAaHUS U OCHOBHBIE MapKephl
OMONIOTMYECKUX  JKUIKOCTEH  OpraHu3mMa  4elloBeKa, BIaJeeT
OCHOBHBIM  TOHATHHHBIM  OMOXMMHUYECKHUM  ammapaTtom.fYmeer
IIPUMEHSTh 3HAHUS AJI PEUICHHs] TEOPETUYECKUX U MPAKTUYECKUX
3amau.YBnageer OCHOBHBIMH DKCHEPHUMEHTAJIbHBIMU  METOAAMM
XMUMHYECKOTO M Onoxumuyeckoro ananu3za.flIpaBuibHO OTBeUaeT He
MeHee yeM Ha 60% BOIpOCOB UTOTOBOIO TECTOBOTO 3a1aHus. g

[K-5

3HaeT OCHOBHBIE JTAOOPAaTOPHBIE METOIbl aHAIM3a OMOIOTHUECKHUX
KHUJIKOCTEH M OMOXMMHYECKUE TPOSIBICHHS 3a00JIeBaHUN IMOJIOCTH
pra.J¥meer mnpoBOIUTH aHAIN3 OWOXMMHYECKUX  KHUIKOCTEH
OpraHu3Ma yesoBeKa U MOJIOCTH pTa Ha CoAepKaHue METabOIUTOB U
UHTEPIIPETUPOBATh IOJyUeHHbIE pe3ynbTaTsl.YBrageer ocHoBaMu
OMOXMMUYECKOW NUAarHOCTUKH 3a0oneBaHMil monoctu pra.fTeopuro
CBSI3BIBACT C MPAKTUKOW, IPYrMMH TEMaMH JaHHOIO Kypca, ApyTHuxX
U3y4aeMBbIX IIPEIMETOB.

«HE 3a4TCHO»
(0 - 49 GannoB)

OIIK-7

He 3Haer coBpeMEHHBIE METOABI MCCIEJOBAaHUS U OCHOBHBIE
MapKepbl OMOJOTMYECKUX KHUJIKOCTEH M TKaHEeW MOJOCTH pTa, He
BJIQJICET OCHOBHBIM TMOHSATUHHBIM OMOXuMHUYecKuM ammaparoM.JHe
yMEET IPUMEHATh 3HAHUA MU pELICHUS TEOPETUYECKUX U
MIPAKTUYECKUX 3ana4.YHe BIIAZIEET OCHOBHBIMH
HKCTIIEPUMEHTATBHBIMA METOAAMU XMMUYECKOTO U OMOXMMUYECKOTO
ananu3a.He cnpasuiics ¢ 60% BonpocoB u 3a1anuii Omiera.q

[K-5

He 3Haer ocHOBHble  JjabopaTopHble  METOABI  aHajH3a
OMONIOTUYECKUX JKUAKOCTEW U OMOXMMHYECKHE IPOSBICHUS
3aboneBanuit.fHe ymeer mpoOBOAUTH aHAIU3 OHOXMMHYECKHUX
KHUJIKOCTEH OpraHM3Ma 4YeJoBeKa M MOJOCTH pTa Ha COIEp)KaHHe
MeTaOOUTOB M HHTEPIPETUPOBATH TMONydeHHBbIE pe3yisrarhl.He
BJaJic€T OCHOBAMHM OMOXMMHYECKOM JMArHOCTUKM 3a00JIeBaHUMA
nosocti pra.yB orBerax Ha BOIPOCHI IpENOAABATENSA JOIYyCKAaeT
CyIIECTBEHHbIC OLTHOKN.

DK3aMeH

Onenka

Kommnerenmu

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

«OTIIMYHOY
(85 - 100 6anoB)

OIIK-7

3HaeT COBpPEMEHHBbIE METOJbl HCCIEIOBAaHUS  OMOJOTHYECKUX
KUJKOCTEM  opraHu3ma  4ejoBeKa.JYMeer  caMOCTOSITEBHO
IUTAHUPOBATh SKCIIEPUMEHTANIBHBIE UCCIIETOBAHMS I AUATHOCTHKHU
OCHOBHBIX IIaTOJIOTUYECKUX COCTOSIHMKA Tmojoctu pra.fBnaaeer
BBICOKOA((PEKTUBHBIMH METOAMKAMM aHaJlh3a IKCIEPUMEHTATbHON
uHpopManuu s peuieHus npodeccruoHanIbHbIX 3aaa4.OTBeT
MOCTPOEH JIOTUYHO, MaTepuaj H3Jlaraercs 4eTKO, SICHO, XOPOILIUM
SI3BIKOM, apTyMEHTHPOBAHO. Y

[K-5

3HaeT COBpEMEHHbIE BBICOKOA((eKkTHBHBIE Ta0OpaTOpHBIE METOIBI
aHaM3a OMOJOTUYECKUX KHUJIKOCTeH U TKaHel mojoctu pra.JyYmeer
CaMOCTOSITEJIBHO Ha3HauaTb M HWHTEPIPETUPOBATH  PE3YJIBTAThI
aHaM30B  OMONIOTMYECKUX IKMIKOCTEH W  TKaHeW MOJOCTH
pra.YBuaneer MeToAamMu HUHTEpIIpeTanuu pe3yabTaToB
71a00paTOPHBIX MCCIIENOBAHUM Uil YCTAHOBJICHUS (akTa HaIMIUS
WIM OTCYTCTBUSI 3a00J1€BaHUS MOJIOCTH PTA.YMECTHO UCIIOIB3YETCA
MH(POPMALMOHHBIA M WJUIIOCTPATUBHBIA Marepuan (MpUMepsl U3
NPaKTUKHU, TAOMUIBL, rpaduku u T.1.).9
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«XOPOIIIOY
(70 - 84 6amnoB)

OIIK-7

3HaeT OCHOBHBIC MapKepbl OMOJOIMYECKUX MXHJIKOCTEH OpraHu3Ma
YeloBeKa M TKaHeW Ionoctd  pra.fyMeer camMOCTOSATEIBHO
NPUMEHATh OMOJIOTHYECKHE MapKephbl Uil AUArHOCTHUKU OCHOBHBIX
[IaTOJIOTUYECKUX COCTOSAHMM mosoctd pra.fBrageer mnpuemamu
aHanmu3a  JKCIIEPUMEHTAJIbHOW  MH(pOpMalMU A8 PEUICHHUs
npodeccroHabHBIX  3a1a4.J[loka3piBaeT JOCTATOUHBIA  ypOBEHB
npoeCCHOHAIBHBIX 3HAaHUHM, CBOOOAHO ONEPHPYET MOHATUSAMH,
METOJaMH OLICHKU IPUHATHS PEIICHWM, UMEET INPEACTaBICHUE O
MEKIUCLUIITIMHAPHBIX CBA34X, YBA3bIBACT 3HAHUS, II0JYyYEHHBIE [IpU
U3y4CHUU  PA3IUYHBIX  JUCLHUIUIMH, YMEET  aHaJIMU3UpOBaTh
MIPAKTUYECKUE CUTYaLUU, HO TOIIyCKAET HEKOTOPHIE IOTPEIIHOCTH. |

IIK-5

3HaeT OCHOBHbIE J1a0OpaTOpPHBIE METOJbl aHaNIM3a OMOJIOTHYECKUX
KUJKOCTEM W TKaHeHW TMoJocTh pra.YMeer HHTEpHpeTUpOBaTh
pe3yabTaThl aHAIM30B OHOJOTMYECKUX JKUAKOCTEH OpraHu3Ma
yenoBeka.fBnageer mabopaTOpHBIMM METOIAMH  OMOXUMHUYECKOM
JIMaTHOCTUKUA COCTOSIHUS TKaHel mosoctu pra.OTBET mocTpoeH
JIOTUYHO, MaTepHhall M3JIaraercs XOPOIIMM SI3bIKOM, MPHUBJIEKACTCS
MH(GOPMATUBHBIA U WIIIOCTPUPOBAHHBINA MaTepuaj, HO MpU OTBETE
JIOITyCKaeT HEKOTOPbIE MOrPEHIHOCTH.

«YZIOBJIETBOPUTEIHHON
(50 - 69 6amnoB)

OIIK-7

3HaeT OCHOBHOW MOHSATHUHHBIN OWOXMMHYECKHU amnmapar.{ymeer
MPUMEHSITh 3HAHUA JJI PELICHUS] TEOPETUYECKUX U MPAKTUYECKUX
3ajad B oOnmacTy OmoxumuM mojocTH pra.fBrageer oCHOBHBIMU
AKCIEPUMEHTAJIbHBIMU METOJAMU XMMHUYECKOTO U OMOXUMHUYECKOTO
ananm3a.f[loka3pIBacT HE 1OCTATOYHBIN YPOBEHb 3HAHUM YYEOHOTO U
JEKUMOHHOTO MaTrepuaja, HE B TIIOJIHOM 0ObeMe BIaJeeT
MPAKTUUYECKUMH HaBbIKAMH, YYBCTBYET ceOsi HEYBEpEeHHO IIpU
aHaJIN3€ MEKIUCIUIUIMHAPHBIX CBA3CH. |

IIK-5

3HaeT OCHOBHbIE OMOXMMHUYECKHE TMpOSIBICHUS 3abosieBaHUN
mosoctd  pra.fYmeer TPOBOAUTH  aHAIU3  OMOXMMHUYECKUX
KUJIKOCTE OpraHv3Ma 4eJIOBeKa M TKaHEl POTOBOWM TMOJIOCTH Ha
comepkanre MetabonuToB.Biameer ocHoBaMH OMOXMMHYECKON
nuarHocTuku.YB  oTBeTe He Bceraa IMPUCYTCTBYET  JIOTHKA,
apryMEeHThI IPUBJIEKAIOTCS] HEJOCTATOYHO Beckue.

«HEYJIOBJICTBOPUTEIHLHOY
(menee 50 6amoB)

OIIK-7

He 3HaeT OCHOBHOU NOHATUHHBIN Ouoxumudeckuii ammapar.fHe
YMEET TMPUMEHATh 3HAHUSA JUIA PEUIEHUS TEOPETUYECKUX U
MPaKTHYECKNX 3a7ad B oOmactu Owoxwmum monoctd pra.JHe
BJIaJICET OCHOBHBIMU 3KCIIEPUMEHTAIbHBIMU METOJIaMU
XUMHYECKOT0 W  Ouoxumudueckoro ananms3a.fHeyBepeHHO w
JIOTUYECKH HEMOCIEA0BAaTEIBHO U3JIaraeT Marepuail.

IIK-5

He 3Haer ocHOBHbIE OWOXMMHYECKHE TIPOSBICHHUS 3a00JICBaHHI
nosoctu  pra.fHe ymeer mnpoBoauTh aHaMM3 OMOXMMHYECKHUX
KUJIKOCTE OpraHv3Ma 4eJIOBeKa M TKaHEl POTOBOW MOJOCTH Ha
conepkanre MeradbonutoB.JHe Biameer ocHOBaMU OMOXWMHYECKON
nuarHocTuku.JHenpaBuibHO OTBeUaeT Ha IMOCTaBICHHBIE BOMPOCHI
WJTU 3aTPYIHSAETCS C OTBETOM. Y|

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO TMCIUIIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIlUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Mpuctynass Kk W3y4YCHUIO AMCUMUIUIMHBI, B TEPBYIO OYepenb OOyYalomMMCS HEOOXOIUMO O3HAKOMHTHCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObeM, a
TaKXKe MOPSAIOK N3yUSHHsSI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.



Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

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

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

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

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

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

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

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

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

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

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

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

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

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

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

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

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

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

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

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;

80



81
- IOJIHOTA U TITyOWHA OTBETA;
- CO3HATENIbHOCTh OTBETA;
- IOTUKa U3JI0KECHUS MaTepuaa;
- PalMOHAJILHOCTh UCIIOJIb30BAaHHBIX IIPUEMOB U CTIOCOOOB PEIIEHUS TOCTABIEHHONW yueOHO! 3a1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMH U TEXHUYECKUX CPEICTB IPH
OTBETE;
- HCTIOJIb30BaHHUE JIOTIOTHUTEIBHOTO MaTepHaa;
- palMoOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHuE.
YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:
- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;
- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHU, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAIH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;
- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHBIE 3HAHUS 110 BCEM pa3JiesiaM MporpaMMbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbl, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHHUSA
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

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

2. CesepuH E.C. buoxumus : yae6Huk. - MockBa: I'DOTAP-Menua, 2016. - 768 c. - TekcT : 3NeKTPOHHBIHA
/l 9BbC «KoHcynpranT CTyJIEHTa By3a u MeZIBy3a [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970437629.html

3. Baunona T.II., Escradprena O.JI. buonornueckas xumusi B BOIpocax W OTBETaxX : ydeOHOE mocooue. -
Mocksa: I'D0OTAP-Menua, 2016. - 128 c. - Tekct : anexrpoHHsiid / DbC «KoHCyabTaHT cTyaeHTa By3a U
MenBy3a [caitT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970436745.html

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. I'ybapeBa A.E. buonornyeckas xumus. CUTyallMOHHbBIE 33a4ll U TECTHI : ydeOHoe mocobue. - MockBa:
I'S0TAP-Menua, 2016. - 528 c. - Tekcr : anekrponnbiit // 3BC «KoHCynbTaHT cTyneHTa By3a U MeEBYy3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970435618.html

6.3 VlHble HCTOYHUKMU:
1. YHuBepcuteTckas OMOIMOTEeKa OHJIAlH: AIEKTPOHHO-O0MOIMoTe Has cuctema - http://www.biblioclub.ru

2. Koucynsrant crygeHTta. ['yMaHuTapHble  HAayKd:  OJJIEKTPOHHO-OMOIMOTEYHass  cUCTeMa -
http://www.studentlibrary.ru



82

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

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

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

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

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

JIumeH3noHHOE MPOrpaMMHOE 00ECIICUCHHE:!

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

Onepanuonnas cucrema Microsoft Windows 10

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

Microsoft Office [Ipodeccuonanbusiii moc 2007

[Tpodeccuonanpubie 6a3bl JaHHBIX U HH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Hayunas snekrponnas 6ubianoreka eLIBRARY.ru. — URL: https://elibrary.ru
2. Poccuiickas rocynapctBenHas onoauoreka. — URL: https://www.rsl.ru

3. Poccuiickast HanmoHanbHas oubmanoreka. — URL: http://nlr.ru

4. Hayunas onekrponHas Oubnuoreka Poccuiickoit akamemunm — ectectBozHanuia. — URL:
https://www.monographies.ru

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

B3aumoneiicTBue mpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.



