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MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO
VIbSHOBCKHI TOCY/1apCTBEHHbIH YHUBEPCUTET

Dopma

@ - PabGouas mporpamMma v CIUIUIMHBI

1 IIEJIb ¥ 3AJIAYM OCBOEHMSI JUCLIUTLTUHBI

Leqb0 0OCBOEHUS] AUCUHMILIMHBI SIBISAIOTCSA: (OPMUPOBAHHE Yy CTYICHTOB IPABHIBLHOTO
MIPEJCTaBICHUsI 00 OCHOBHBIX XMMHUYECKMX KOMIIOHEHTaxX KIETKH, MOJIEKYJISPHBIX OCHOBAX
(epMEeHTaTUBHOTO KaTalli3a, METa0OoJHM3Ma >KMBBIX OPraHM3MOB, COBPEMEHHOM COCTOSIHUH
BOIIPOCOB B3aWMOCBSI3H CTPYKTYPBHI, CBOWCTB W (DYHKIUH BKXHEUIINX THIIOB OMOJIOTUYECKUX
MoOJeKys. M3ydeHue AMCHUIUIMHBI TOTOBUT CTYIEHTOB JUIsl JAJIBHEHILIEr0 CaMOCTOSTEIBHOIO
WU3y4YEHUs MOJIEKYJSIPHBIX OCHOB JKM3HM — BOIPOCOB HACJIEICTBEHHOCTH, HMMYHHTETA,
HEUPOSHIOKPUHHOU PEryNIALUU U POTOPELENIUN, COBPEMEHHBIX KOHIETIIMK O MPOUCXOKICHUH

" CYIIHOCTH XW3HU.

33}13‘1“ OCBOECHMSA NUCIHUIIJIUHDI.

- W3y4YeHHUE OCHOBHBIX KJIACCOB OMOJIOTHYECKH aKTUBHBIX COEMHEHUH ((DepMEHTHI,
HYKJIEO3U/Ibl, HYKJIEMHOBbIE KHCIOTHI, aMUHOKUCIIOTHI, IENTHIbI, O€JIKH, caxapa,
YKUPHBIE KUCIIOTBI, JIUMUIBI U JIP.);

- U3y4YeHHe MEXaHU3MOB peaKkluH, 00ecIeynBaIOLIINX METa00I13M )KUBBIX OPraHU3MOB

2 MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

JlucuuniauHa OTHOCUTCS K JUCHUIUIMHAM BapHaTHBHOW yactu Omoka b1 ydeGHOTO

miaHa, Oa3upyercs

Ha 3HAHUAX M YMEHUAX, BHIPAOOTAHHBIX TMPH  MPOXOXKJIECHUU

MPEAIIECTBYIOMUX KYpCOB (HEOpraHMuueckasi XUMHsl, OpraHM4YecKas XUMHS U 1Ip).
JlanHas quciuIInHa u3ydaercs Ha 4 kypce B 7 u 8 cemecTpax.

3 HEPEUEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHHUS 110 JUCHUIIJIMHE
MOAYJI1I0), COOTHECEHHbBIX C INTAHUPYEMBIMMU PE3YJIbTATAMMU

OCBOEHMA OIIOII

Kon 1 HaumenoBanue
peanuzyemMon
KOMITIETEHITHH

[lepedeHp TUIAHUPYEMBIX PE3YJIBTATOB OOYUEHHUS 10 JUCITUTIIIMHE
(MOyII0), COOTHECEHHBIX C MHIUKATOPaMH J0CTHKECHUS
KOMIIETEHIA I

IIK-1:crmocoben
BBINOJIHATH
CTaHJIapPTHBIC
OTIepaIUH 110
peJiyiaracMbIM
METOIUKAM

3HAaTh: CTPYKTYPY U q)YHKHI/II/I KIICTOK Pa3JIMYHbIX BHUAOB JXHBBIX
OPraHnu3MoB; CTPOCHHUC, CBOlcTBA H Q)YHKHI/II/I BaYKHEUIIIMX
OMOJIOTHYECKH BaKHBIX COGHHHGHHﬁ, COCTAaBJIAKOIINX OCHOBY JKUBOM
MaTepru,; OCHOBbI HYKJICHMHOBBIX KUCJIOT U O€JIKOB.

YMerb: _omucarh  MeTaboJMYecKHe MPEBpPAIIEHUs  OTIEJBbHBIX
NPEICTAaBUTENIEH BAKHEHIIMX KJIACCOB TNPUPOJHBIX COCIUHEHMI;
CaMOCTOSITEJIbHO CTaBUTh 3a7ady IO XUMHYECKOH Ouoioruu u
BBIOMpPATh ONTHMAJbHbIE IYTH M METOJBl €€ pEeLIeHHs; BECTH
HAY4HYIO TUCKYCCHUIO

Brnagerb: ocHoBaMu Teopuu (HyHIAMEHTAIBHBIX pa3[elioB XUMHUHU
(HEeOpraHWYecKoi, aHAJIUTUYECKOW, OPTaHUYecKOo, (U3NUECKOH,
XUMHH BBICOKOMOJIEKYISPHBIX COCIUHEHHUM, XUMHHU OUOJIOTHUYECKUX
00BEKTOB, XUMUYECKOW TEXHOJIOTUH); METOJaMH O0TOOpa MaTepuaia
JUIS TEOPETUYECKUX 3aHATUN U BBIIIOJHEHUS TPAKTHYECKUX paboT
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OBLIAA TPYJTOEMKOCTD INCHUTIJIMHBI

4.1. O6beM QUCHUILUIMHBI B 3a4eTHBIX equHuuax (Bcero) 7 3ET

4.2. Ilo BuaaM y4eOHO# padoThl (B yacax): 252

KonnuectBouacos
. opMaoOy4deHUsI-OUHAS
BunyuebHoiipaboTsl (bop 7 )
BCETO 10 B T.4.II0 CEMECTPaM
TUTaHY 7 8
1 2 3 4
KonrtakTtHas pabota oOydarommxcs ¢ 174 90 84
MPEIO/IaBaTeIEM B COOTBETCTBUU C Y1
AyIMTOpHBIC 3aHATHUS: 174 90 84
JIEKIUHA 64 36 28
CEeMHUHApbl ¥ IPAKTUYECKUE 3aHATH 46 18 28
n1abopaTopHbIC PAOOTHI, MPAKTHKYMBI 64 36 28
CamocrositenpHas paboTa 42 18 24
dopma TeKyIero KOHTPOJIS 3HAHUN U
. TECTUPOBAH
KOHTPOJISI CAMOCTOSATEIbHOU pabOThI: e TECTUPOBaHUE, TECTHUPOBaHUE,
TECTUPOBaHUE, KOHTPOJIbHAs paboTa, - (’)HBH KOHTPOJIbHBIE KOHTPOJIbHbBIE
KOJUIOKBUYM, pedepar u ap. (He MmeHee Ry paboThI paboThI
bI€ pabOTHI
2 BUJIOB)
Kypcosas pabora 0 0 0
Bunbl mpoMexxyTOUHOM aTTecTanun 3auer
/AL TP YT H ’ 3a4eT Dx3ameH /36
(3aueT, PK3aMEH) 9K3aMeH /36
Bcero yacos o gucHUAILINHE 252 108 108

4.3 Coaepskanne AUCHMILIMHBI (MoayJsi). Pacnpenesienne 4acoB mo TeMaM H BHAAM

yueOHoii padoThI:

dopma o0ydeHus: ouHast

BuneryaeOHbIX3aHATHI
AyaUTOpHBIE3AHSITHUS 3aHs Canoc Dopma
H Jlabopar | THAB
a3BaHUE Pa3JelioB U IpakTuue TOSTEN TEKYIIEero
Bcero OpHBIEp | HHTEP
TeM Jlekiy | ckue3aHs b KOHTPOJIS
a0oOTBLII | AaKTHUB .
wd | THS,COMH | o Has 3HaHUH
Hapbl p Y P pabora
MBI Me
Tema 1. [Ipenmer, Tecr,
3a/1a4M U UCTOpUs 6 2 2 0 2 2 KOHTPOJIbHAS
pa3BUTUS OMOXUMHUH pabora Nel
Tema 2. YTIeBOObI 12 4 2 4 4 2 Tect
Tema 3. Jlununst 14 4 2 4 4 4 Tecr
Tewa 4. bexit 14 | 4 4 4 4 2 Tect
(1 gactp)
Tewa 3. bexkit 16 | 4 2 6 4 4 Tect
(2 gactp)
Tema 6. DepmeHTHI 18 4 4 6 4 4 Tecr

®opma A
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(1 gactp)

Tema 7. epMeHTHI
(2 gactp). 14 4 2
Burtamuzbl

Tecr,
KOHTPOJIbHAS
paGota Ne 2

Tema 8.
DHepreTUYecKue
MIPOLIECCHI B JKUBOM
Opra"u3Me

12 4 2

Tecr,
KOHTPOJIbHAS

pabota Ne 3

Tema 9.
[TpomexxyTOoUHBIH 12 4 2
oOMeH

Tect

Tema 10.
MeTaboau3m
YTJIEBOJIOB
(1 gactp)

14 4 2

Tect

Tema 11.
MeTaboau3m
YTJIEBOJIOB
(2 gactn)

14 4 4

Tect

Tema 12.
Metaboiau3m 14 4 4
JINIIHIOB

Tect

Tema 13.
Merabousm 14 4 4
OEJIKOB

Tecr,
KOHTPOJbHAS
pabora Ne 4

Tema 14. CtpoeHue
M GymKiun 12 4 2
KJIETOYHOU
MeMOpaHBbI

Tect

Tema 15.
Hyxkneunosbie 14 4 4
KHUCJIOTEI

Tect

Tema 16.
WHuterparus 16 6 4
KJIETOYHOTO OOMEeHa

Tect

DK3aMeH 36

36

HUTOI'O | 252 64 46

62

64

42
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5 COJEPKAHUE JUCLUILJINHBI (MOLY.JIST)
Tema 1. Hpez[MeT, 3ala4Y1 1 UCTOPUSA PA3BUTHUSA 6I/IOXHMHI/I

[Ipenmer u 3amaun 6uonoruueckoit xumuu. OOMEH BELIECTB U dHEPrUH, UepapXUyecKas
U CTPYKTypHas OpraHu3anys M CaMOBOCIIPOM3BEICHME KaK Ba)KHEHIIME NPU3HAKU >KUBOM
Marepud. Mecto OMOXUMUUM Cpeaud APYruX AUCLUMIUIMH; YPOBHU OpPraHHU3allUM >KUBOTO.
buoxumMus Kak MOJIEKYJISIpDHBIA YPOBEHb H3Y4€HUs SIBICHHW >XW3HH. lcTopus, OCHOBHBIE
JOCTUKEHUSI Y HaIlpaBJICHUs Pa3BUTUSL OMOXUMUHU.

Tema 2. YrieBoabl

OOmue npezacraBieHus 00 yrieBojgax. AHOMAaJIMM JUHEWHON CTPYKTypbl. XHMHYECKHE
cBOICTBa yrineBooB. [{u- u nomucaxapuipl. OCHOBHBIE YTJI€BO/bI )KMBOTHBIX, UX COAEpKAHHE B
TKaHSIX, Onosornueckas poib. OCHOBHBIE YIJIEBOJbI MUIIM. MOHOCAaXapH/bl, OJIUTOCaXapubl.
Baxkneiiimue npeacTaBuUTeNId MOHOCAXapuJIOB M OJIMTOCAXapUA0B KUBOTHOTO OpraHu3Ma.
XUMHYECKOE CTPOEHUE, ONOJIOTUYECKasi POJlb.

[lonucaxapuapl. I'HMKOreH, €ro CTpoeHHWE U CBOWCTBA, pPAacCHpOCTpaHEHUE U PpOJIb B
OpraHusMe.

Tema 3. JInnuasl

OO6mras xapakTepucTuka Tunua0B. JKupHbie KUCIOTh. Hemonsipabie 1 OJISIpHBIE JIUTTHIHL.
®dochommuabl. Chunronumuab. CTepouIb.

Tema 4. beaku (vacms 1)

CtpoeHrie ¥ HOMEHKJIATypa MPHPOIHBIX aMHHOKHCIOT OCHOBHBIE aMHHOKHCIIOTBI, WX
(U3NKO-XUMHYECKUE CBOWCTBA W KiIacCHUKAIMs. 0-AMUHOKHCIOTH. OOIIHe CTPYKTYpHBIE
CBOWCTBA.

Crepeonzomepust Ilentuael. Ilpupoma nentuaHoit cBsizu benku. MoHHBIE CBOMCTBA
aMHHOKHUCIIOT. M3oamekTpudeckas Todyka. CriocoObl pa3jieleHuss aMHHOKHCIOT Ha OCHOBE HMX
MOHHBIX CBOMCTB (MOHOOOMEHHasi xpomarorpadusi u anekrpodopes). Peakiyum aMHHOKUCIOT
invivo (Z1Ie3aMUHUPOBaAHUE, IeKapOOKCHIIMPOBAaHUE, 0Opa30BaHUE METITUIHOM CBSI3H).

Tema 5. Beaku (vacms 2)

Knaccudukanus OenkoB mno dynkuusm MonekynspHas Macca, pasmMep u (opma
OCJIIKOBBIX MOJICKYJ. YPOBHM OpraHM3allid OENKOBOH MoJieKylbl. DOuOpHUIsipHBIE U
roOynapueie  O6enkd. OCHOBHbIE BHUIbI BTOPUYHOM CTPYKTYpBI: O-CIIHpalb, [3-CIIOH,
KOJUIareHOBask CHUpajib. o- U [- KepatuHbl. OCHOBHBIE THUIBI B3aUMOJCUCTBHIA MEXIY
(dparMeHTaMu  OEITKOBOM MOJICKYJIbI, onpenessitone ee Gopmy. [enarypamus Oenkos. benku
COCJIMHUTEIILHOW U MBIIICYHOH TKaHH.

Tema 6 ®epmeHTsI (vacms 1)

OcobeHHOCTH (PepMEHTATMBHOTO KaTajli3a U €ro OTIMYue OT He(pepMEHTATUBHOTO
katanuza. CTpyKTypHO-(YHKIMOHAIbHAS opraHu3anus ¢pepmMeHToB. CrnennuyHocTs IeicTBus
¢depmenToB. Knaccudpukanus u HoMmMeHkiIaTypa ¢(epMmenToB. KuHetnka (epMeHTaTHBHBIX
peakumid. 3aBUCHUMOCTb (PEPMEHTATHBHBIX peakUui OT TemmnepaTypbl, pH, KoHLEHTpaiuii
¢depmenTa u cyoerpara. EnquHMIBI H3MepeHns: akTUBHOCTH U KOJIMYeCTBa (PepMEHTOB.

Tema 7 ®depmeHTHI (vacmb 2)

KodakTops! (hepMeHTOB: HOHBI METAJUIOB M KO(epMeHTbl. IHTHOUTOPHI (PepMEHTOB:
oOpaTuMble 1 HeOOpaTHUMble; KOHKYPEHTHBIE U O€3KOHKYpEHTHBbIE. Perymsnus aedcTBus
(epMEeHTOB: AIIOCTEPUUECKUE MOIYIIATOPHI (MHTUOUTOPHI U AKTUBATOPHI).

Burtamunsl. CTpykTypa U (yHKIIMH BOJIOPACTBOPUMBIX BUTAaMUHOB. [ToHsATHE O
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CTPOCHUU U q)yHKL[I/ISIX KUPOPACTBOPUMBIX BUTAMHUHOB. T'mmo-ur HUIICPBUTAMUHO3EI.

Tema 8. JHeprernyeckue npouecchbl B ;)kUBOM OpraHu3Me

Knaccupukamuss kieTok mo mnoctymieHuto dHepruu. CTpoeHHME H  XapaKTepUCTHKA
MaKpO3pIruuecKux coequHeHnit Ha npumepe ATO.

Cyb6crparnoe ochoprmmpoBanue. Teopun Onosorndeckoro okucieHus. OKUCIUTETbHOS
dbochopummpoBanue. Xemuocmotudeckas reopus [1. Mutdesia.

HpixatenpHas nenb. PazoOmienne apixanus U GocopunupoBanus. JIpIxaTenbHbIH
KOHTPOJIb.

Tema 9. IIpomeskyTOUHBIN 00MeH

OxucnurenbHoe JeKapOOKCHWIMPOBaHWE MUpPyBaTa: IOCIEIOBATEIbHOCTh  PEAKIIMM,
CTpOEHHE MNHPYBATACTUJIPOTr€HA3HOTO KOMIUIeKca. MeauIMHCKOoe 3HAdyeHue Ipoliecca
(MHTUOUTOPBI MUPYBATAETUAPOTEHA3HOTO KOMIUIEKCA - COJIM TSDKENIBIX METaJJIOB, ajKOroJib U
np.) Perymsmus mpomecca. [luknm JMMOHHOW KHCIOTBHI: TIOCIIENOBATEIBLHOCTh PEAKIUH,
XapakTepUCTUKa M JoKanu3auus ¢epMmeHToB. CBA3b Mexay oOmMM IyTeM Karabonu3ma u
LENbI0 IEpeHoca »HIIEKTPOHOB U TPOTOHOB. AJUIOCTEPUUYECKHE MEXaHU3Mbl PErysiuu
LUTPATHOTO IUKJIA.

Tema 10. MeTa00u3M yrJjieBoaoB (4actb 1)

OcHoBHBIE yrieBonbl nunM. llepeBapuBaHue yriieBOAOB. [JIOKO3a Kak Ba)KHEWIIHI
MEeTa0O0JIUT YIJIEBOJHOTO OOMEHa: 00IIas cXeMa UCTOYHUKOB M MyTel pacXx0I0BaHMS TIIFOKO3HI B
opranu3me. KarabGommzm rmoko3bl. Pacmag B adpoOHBIX yCIOBUSX - OCHOBHOW TYyTh
KaTtaboJu3Ma TIIIOKO3bI y yenoBeka. [lociaenoBaTenbHOCTh peakuuii 10 oOpa3oBaHUs MUpyBaTa
(rmukonu3) Kak crenuduueckuil IS TIIIOKO3BI MyTh KaTabonm3Mma. Perymsmus mporiecca,
JTUMUTHpYIOIINE peakuuu. YernHouyHble MexaHU3Mbl. PacmpocTpaneHue u (usmosoruueckoe
3HaueHWE pacnaja TIIIoKo3bl. Pacmaj TIOKO3bI B aHa’pOOHBIX YCIOBHUSX. AHa’poOHOE
pacileryieHle YIrJIeBOJIOB B OpraHuM3Me, ero OHOJOTHYeCKOe 3HAauYeHHe. DHEepreTHYecKui

b dexT.

Tema 11. MeTa001M3M yIJieBO0OB (4aCTh 2)

CuHTe3 IMIMKOreHa U €ro PeryJsiusl.

I'mukonus. Perynsuus. Dueprerudeckuii apdext anaspoOHOro pacnajaa yrieBoJI0B.

['mroxoneorene3. DHepreTuueckuii 2agp ekt nporecca. Perymsiusi.

OxucnutensHoe JAeKapOOKCUIMPOBAHWE TMHUPOBUHOTPAAHONM KHUCHOTh. DepMeHTHl U
Ko(epMeHTBI, Y4aCTBYIOIINE B 3TOM MpoIiecce.

[TenTo30dochaTHbIi MyTh OKUCICHHUS TTIOKO3bI B TKAHIX M €r0 OMOJIOTUYECKas POJlb.

MuxkpocomManbHOE OKHCIICHHUE.

MexaHu3Mbl ~ pEerylsillud  COJIEp>KaHUS TJIIOKO3bl B  KPOBU. JSIBIEHUS THMO- H
TUIEPIIIMKEMHH.

CuHTe3 W pacmaj TIUKOT€HAa B IMEYeHH. [ JTMKOTE€HONW3 B MbIIIIAx. Peryismus 3Ttux
MIPOIIECCOB.

Perynsimus u HapyiieHus yriieBOAHOTO 0OMeHa.

Bo3moxHbIe TyTH TIpeBpalieHus T1I0K030-6-hocdara B meueHu.

buocunTe3 TMIOKO3BI (TJIFOKOHEOTEHE3) W3 MOJIOYHOW KHCIOTHI W TupyBaTa. CBA3b
YTJIEBOIHOTO, TUIHIHOTO U OEIKOBOTO 0OMEHa.

buocunTes rinukorena. Pacnaj rivkoreHa.

Tema 12. MeTa060u3M JJUIINI0B

OOMeH XKUPHBIX KUCIOT. [} - OKHCIEHUE KUPHBIX KUCIOT. DHepreTuka npoiecca. CuaTe3
KETOHOBBIX TeJl. BHOCHHTE3 )KUPHBIX KUCIOT U3 aleTmi-KoA U UCIoIb30BaHKE alleTOYKCYCHOM
KucTIoThl. OU3NONIOTHYECKOe 3HaUeHUE 3TOTO Tporecca. OOMeH xupoB. [TuiieBbie )XUPHI U UX
nepeBapuBanue. BcackiBaHUe MPOJYKTOB IepeBapuBaHMs. TpaHCIOPTHBIE JTUMOMPOTEUHBI, MX
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cneun(UIHOCTh M B3aMMOIIpeBpalieHus. PesepBrupoBanue U MOOMIU3AIMS )KUPOB B KUPOBOI
TKaHU: PETYJSIIHUA CHHTE3a M MOOMIN3AIH >KUPOB. PoJib MHCYNMHA, TITIOKaroHa M aJpeHaInHa.
TpaHcnopT XKUPHBIX KUCIOT albOyMHHaMu KpoBU. Dusnosoruyeckas pojib pe3epBUPOBAHUS U
MOOWJIM3aLINH )KUPOB B )KUPOBOW TKaHH. HapyleHne 3Tux mporeccoB Mpu 0KUPEHHH.

Tema 13. Meta0o1u3m 06eIK0B

[lepeBapuBanue OenkoB. [IpoTenHassl - MENCUH, TPUIICUH, XUMOTPHUIICUH; TIPOGEPMEHTHI
NPOTEMHAa3 M MEXaHW3Mbl HX TpeBpamieHus B (epMeHTh; cyOcTpaTHas CHEHU(PUIHOCTH
MpOTEeHNHAa3.  OK30IENTHAa3bl:  KapOOKCUIENTHa3a,  aMHUHONENTUAA3bl,  JUINENTHAA3bI.
BcacriBanue aMHHOKHCIIOT. AMWHOKHCIIOTBI, yYacTBYIOIIME B TPAHCAMHUHHPOBAHUH; 0C00ast
pOJIb TIyTaMHHOBOW KHUCJIOTHL. bHONOrM4yeckoe 3HAYEHUE pEeakUui TpPaHCAMUHHPOBAHMSL.
OxucnautenpHOe  J1I€3aMUHUPOBAHME  aMHUHOKHCIIOT;,  IWIymariaerujaporeHasa. Hemnpsmoe
N€3aMUHUPOBAHNE AMHUHOKHUCIOT. JlekapOOKCHIMpOBaHME aMMHOKHUCIOT, MOJu(UKalus
O0okoBoi nenu. KoHeuHble MPOAYKTHI a30THCTOrO OOMEHa: COJM aMMOHMSIT U MOYEBHHA.
OcHOBHBIE MCTOYHMKM aMMHaka B opranusme. Posib riayramMmuHa B 00€3BpPEKMBAHUU U
TpaHCIOpTe aMMHUaka. bBUOCUHTE3 MOYEBUHBI U €r0 perynsinus. buoreHHble aMUHBI.

Tema 14. CTpoenue u PYHKIHH KJIETOYHOI MeMOpPaHbI

KunkoctHo-Mo3anuHass Mojelb MeMOpaHbl. JIMMUIHBIA COCTaB MEeMOpaH W CTpOEHHUE
nunuaHoTO Omcios. benku MemOpaH. ['MUKOTUNUAB W TIMKOMPOTEHMHB MeMmOpaH. OOmme
CBOWCTBAa MEMOpaH: TEKy4eCTh, IMOTEPEUHas aCUMMETpPHs, H30upaTeiibHas MPOHHUIIAEMOCTD.
MexaHu3Mbl TepeHoca BEIeCTB uepe3 MemOpanbl. [laccuBHBIN TpaHcmopT (mpocrtas u
obnmeryennas auddys3us). TpaHcopTHbIE OETKOBBIE CHCTEMBI TACCHMBHOTO TpaHCHOPTA.
[lepBuyHO aKTUBHBIA TpaHCHOPT, TpaHCHOPTHbIE ATda3pl, BTOPUYHO AKTHUBHBIA TPAHCIOPT
YIJIEBOAOB U aMHHOKHUCIOT. CHUMIIOPT, aHTUNOPT W YHUNOPT. Pa3zHooOpazue MeMOpaHHBIX
CTpYKTYp U QyHKIHI MemOpaHn. OOpa3oBaHue, cTpoeHUE, PYHKIMH JTU30COM. AYyTOJIN3 TKaHEH.
Ponp moBpexieHuss JIM30COM TPU BOCHAJICHUM W JPYTUX MAaTOJOTHMYECKUX Ipoleccax.
MemMOpaHHBIe O€IKH- PEIENTOPHI; TPAHCMEMOpPAaHHAS Mepejaya CUTHAJIOB B KIIETKY.

Tema 15. Hyk/ienHOBbI€ KHCJIOThbI

Hcropuss OTKpHITHS W H3y4EHUs HYKIEHMHOBBIX KHCIOT. HykneoTuasl: CTpoeHue Hu
HOMeHKJIatypa. IlepBuuHas CTpyKTypa HYKJIEHMHOBBIX KHUCIOT. KommiuemeHTapHbie u
HEKOMIUIEMEHTapHbIE TMOJHUHYKJICOTHAHbIe 1enu. Btopuunas ctpykrypa PHK. JIBoiinas
cnupanb JIHK. Jlenarypanus u penarypanus (penatuBanus) JHK. I'nopunmzamus JJHK — JIHK
n JIHK — PHK; BunoBsIie pa3iauums MepBUYHON CTPYKTYPBhI HYKJIECHHOBBIX KHCIOT. Pubocomsbl u
pudocomusie PHK. TTonupubocomsr u matpuunsie PHK. Ctpoenue xpomaruna. TpaHcnopTHbBIE
PHK.

Tema 16. UnTerpanus KJIeTO4HOro o0MeHa

B3auMocBsa3p oOMeHa yrieBOJOB, JMIIUIAOB M O€NKOB: HaJudue OOLIMX IMPOMEXYTOUHBIX
IPOAYKTOB, OOIIMX MyTed MpeBpalleHuil KIIYEBbIX METa0O0JIUTOB, B3aMMOINPEBPALCHUS
pa3UYHbIX KJIAaccoB coeauHeHui. LlenTpanbHas poib anetwikodepMeHTa A B NpeBpalleHUsX
YTJIEBOIOB, JIMIIUJIOB, OEIIKOB.

CBs3b NpeBpallleHuil YriaeBoJOB, JHUIUAOB, OCJIKOB C OOMEHOM BOJIbl, MHUHEPAIbHBIX
COCIMHEHUH, BATAMUHOB.

CKopoCcTh XMMHYECKHUX PEaKUMH Kak OCHOBHOW perynupyembiii ¢akrop. Bakueilmme
pEeryiasaTOpHbBIE CHCTEMBI OpraHM3Ma: CHCTEMa KIETOYHOM aBTOPErYyJALUU, SHIOKPUHHAS
cucreMa, HepBHas cucTeMa, cucteMa AuddepeHIupoBKU KIETOK.

Iyt ocylecTBIIEeHHs PETYIUPYIOLIUX BO3ACHCTBUI HA YPOBHE KIETKH. Perymsanus mo
3aKOHY JCUCTBYIOIUX Macc. Perymanus CKOpoCTH peaklUMi 3a CUeT U3MEHEHUs JOCTYITHOCTH
cyOcTpaToB U KO(aKTOpOB. YyacTue KIETOYHBIX MEMOpaH M BHYTPHKJIETOYHBIX CTPYKTYp B
perynsaiuu  oOMeHa BemiecTB. Perymsauus ¢QepmeHTaTHBHONW akTUBHOCTH. [loHsTHE O
peryasaTopHbIX ¢GepMeHTax. Perymsamus — KonudecTBa (EPMEHTOB B KIETKE: WHAYKIHUS U
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penpeccusi cuaTe3a (PepMEHTOB.

6 TEMBIIIPAKTUYECKUXUCEMMWHAPCKUX3AHATHI

Tema 1 Ilpeamer, 3aqa4u U MCTOPHUSI PA3BUTUSI OMOXUMHUH
IIpakTHyeckoe 3ansaTHe 1
BBenenue B 0MOXMMHI0O. XMMHUYECKHI COCTAaB KJIETKH
CTpykrypa 3aHsiTus
1. BxoaHOM TecCT.
2. Beeyenue B Onosornueckyro XxuMuto. KomudecTBeHHOE onpe/iesieHne Oellka B pacTBOpeE.
3. IToroBwIi TECT.
IMeau 3anaTus:
-M3YYUTh 33729 OMOJIOTUYECKON XUMUH, €€ B3aUMOCBSI3b C IPYTUMU TUCIUTIIMHAME, a TAKKe
OCHOBHEBIE€ METOJIbI MCCIIEAOBAHUSA B OMOXHUMMUH
-0XapaKTepU30BaTh ITAIbl CTAHOBJICHHS OMOJOTHYECKON XMMHUHU KaK HAYKH U €€ MPUKIIaTHOE
3HAYCHUE;
-TI0JIpOOHO 03HAKOMHTH C OCHOBHBIMHU METO/IaMH BBIJICTICHUS U OYMCTKH OCTTKOB.

Bonpocs! 111 caMONOATOTOBKH
1. Yro Takoe OMOXUMHUS, LIETTU U 3a]]a4H, CTOSIIUE TIepe]T Hel.
2. Mecrto OnoxuMuM cpeau APYrux HayK. 3HaUCHUE OMOXMMHUU B IPAKTUICCKON
NeSITeNIbHOCTH XUMHKa-UCCIIeA0BaTesl.
MeTtomp! uccnea0BaHuM, MPUMEHIEMbIE B ONOXUMUH.
4. TlonsTHE O BHICATMBAHWUH, BBHICATMBAIOIMINE (DAKTOPHI, MEXaHU3M, OOPATUMOCTb.

w

[TpakTrueckas padora
Ombir  Nel KonmyecTBeHHOE ompejeieHne o0mero Oeilka ChIBOPOTKH —KpPOBH
pedpakTOMETPHUUYECKUM METOI0M
Ipunuun meroaa. B ocHoBe pedpakTomMeTpuu JEKUT HEOAUMHAKOBASI CIOCOOHOCTH Pa3IUUHBIX
Cpell IPEeIOMIIATh MPOXOJAIIMe Yepe3 HUX Jyuu cBeTa. OTHOIIEHWE CHUHYCAa yIiia MajJeHus K
CHUHYCY yTJla IPeJOMIICHHUS Ha3bIBaeTCs MokazareneM (Kod(hdUIMeHTOM) MPeToMIICHUS:

e sin @
sin §

Crenenp pedpakuuu pacTBopa OOYCIOBIEHAa KOJIMYECTBOM, pa3MepaMu U (U3UUYECKUM
COCTOSIHUEM PACTBOPEHHBIX B HEM 4YaCTHULl, a TaK)Ke TEMIIEpaTypo OKpy»Karolie cpensl. B
CBIBOPOTKE KPOBHU BEJIMUMHA pedpaKkiMK 3aBUCUT B MIEPBYIO OYepe/ib OT KOJIUYECTBA U KayecTBa
O€JKOB; COJISIM M JIPYTUM COCTaBHBIM YaCTSAM NPHHAUICKHUT MEHbIAs poJib. [ onpeaeneHus
MoKa3aTess MPEeIOMIICHHS CITy’KaT 0coOble MPUOOPHI — pePpaKTOMETPHI.

O0opvyaoBaHue M HCCJeaYeMbIH MATEPHAJ:

1. Peppakromerp 2. @unbrpoBanbHas oymara 3. CbIBOpOTKa U BOJA
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Pacuér. OnpenenuB noka3aTesnb MPEIOMIICHHS 1O TaONMIE, BBIYMCIAIOT IPOLIEHT
comepxkanus Oenka B ucmbiTyeMoit mpoGe (/100 mi). Kosdpduument nepecuera B
emuanibl CU (r/m) pasen 10.

Mpumevanus. UyBctButenpHOCTh MeTo1a HeBenuka (0,5-1%).

Ta6nuia. BeruucjieHne MPOLEHTHOTO COIEPKAHUS (eJIKa 10 MOKAa3aTeI0
NpeJIOMJICHH ST

[Toka3zarens benok B ceiBOpoTKE [Toka3zarens benok B CBIBOPOTKE
MIPEIOMIICHHUS KpoBu, /100 peTOMIICHUS KpoBu, /100
1,33705 0,63 1,34575 3,68
1,33743 0,86 1,34612 5,90
1,33781 1,08 1,34650 6,12
1,33820 1,30 1,34687 6,34
1,33858 1,52 1,34724 6,55
1,33896 1,74 1,34761 6,77
1,33934 1,96 1,34798 6,98
1,33972 2,18 1,34836 7,20
1,34000 2,40 1,34873 7,42
1,34048 2,62 1,34910 7,63
1,34086 2,84 1,34947 7,85
1,34124 3,06 1,34984 8,06
1,34162 3,28 1,35021 8,28
1,34199 3,50 1,35058 8,49
1,34237 3,72 1,35095 8,71
1,34275 3,94 1,35132 8,92
1,34313 4,16 1,35169 9,14
1,34350 4,38 1,35205 9,35
1,34388 4,60 1,35242 9,57
1,34426 4,81 1,35279 9,78
1,34463 5,03 1,35316 9,99
1,34500 5,25 1,35352 10,20
1,34537 5,47 1,35388 10,41
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Hopwma (ceiBopoTKa) - 65-85 /1.

Tema 2. YrieBoabl

IIpakTnyeckoe 3anHsiTue Ne 2

JIunuael: kiaaccupukanus, cTpoeHue U pyHKIUH.

CTpykTypa 3aHsTus

1. BxoaHol TecT.

2. YTIIeBObI.

3. Utoromsrii TecT.

IMenu 3anaTus:

-U3y4UTh KIacCU(UKAINIO YIIIEBOJIOB,;

- HCCIIeIOBAaTh XMMHYECKHE CBOMCTBA YIJIEBOJAOB U  OOBACHUTH TMPUYHHBL,
oOycnaBIMBaIOLINE 3TH CBOMCTBA

Bonpocs! u 3axaun I CaMONOATOTOBKH
1. Kakue opraHuueckue BeIIeCTBA OTHOCITCS K Kiaccy yriaeBojoB? OTKyma BO3HHUKIO 3TO
Ha3BaHue?
2. Ha xakuie rpyniibl AessTcs YIriieBOIbl?
3. Kakue xuMuueckue peakuuu MOATBEPKIAIOT TOT (DaKT, 4YTO TIIIOKO3a — BEIIECTBO C
JTBOMCTBEHHOW XMMHUYECKOH (yHKITHEH?
4. Kakas peakuusi, XapakTepHasi 1j1s aJIbJIeTUI0B, HE CBOMCTBEHHA IIIIOK03€?
5. IlpuBenute ypaBHEHHUE pEAKIMHU, C MOMOIIBIO KOTOPOM MOKHO Pa3JIMYHUTh TJIIOKO3Y M
caxaposy.
6. Kakue Buapl OposkeHus naet ritoko3a? Hamummre ypaBHEHHs peakifii BCEX M3BECTHBIX BaM
BUJIOB OPO’KEHUS TIIFOKO3HI.
7. llpuBenute mpuMep peakiuii STepuuKaluy ¢ ydacTHEM IEJUTI0I03bI (He MEHee IBYX).
8. [IpuBenuTe CTPYKTYpHYIO (DOPMYITY MATBTO3HI.
9. [IpuBeaure cTpykTypHYIO hopmyy dhparMeHTa MOJIEKYIbI LIEJUTIOJIO3b] M YpaBHEHHUE PEaKIIU
TUAPOIN3a LEJUI0JI03bl. Y KaXKUTE YCIOBHUS.
10. MaccoBas nons kpaxmana B kaptodene cocrasisger 20 %. Kakyio maccy TitOKO3bl MOXKHO
nosyuuTh u3 1620 kr kapTodes, eciau BbIXO IPOAYKTa cocTaBisieT 75 % OT TeopeTuuecKoro?
11. Ilpu rugponuse caxapo3bl moiaydminochk 270 r cmecu rioko3bl U GpykTo3bl. Kakas macca
caxapo3bl OJABEPriach THAPOIN3Y?
12. C moMompi0 KakuxX peakuuid MOXKHO JI0Ka3aTh HAJIMYUE B MOJIEKYyJe TJIOKO3BI: a)
aJIbJIETUIHOM TPYNIbL; 0) MATH THAPOKCUIIBHBIX TPy ?
13. Ha oOcHOBE »3JEKTPOHHBIX NPEICTABICHUA O XUMUYECKHX CBA3SAX MOSICHUTE MPOLECC
00pa3oBaHUs HUKIMYECKUX (POPM IITIOKO3bI (MMMPAHO3HBIX U (DypaHO3HBIX) U3 aJbACTUIHOM.
14. C nomolpH KAKUX PpPEAKIUd MOMXKHO OCYIIECTBUTh CIEAYIOIIME IPEBpAILCHUS:
caxaposa — IIF0K03a — TTIOKOHOBAs KUCIIOTa — TIIIOKapoBas (caxapHas) KucioTa?
15. [lonyunte U3 IIIIOKO3bI 4 pa3Hble KAJIMEBBIE COJIM, B COCTAB KOTOPBIX BXOJIUT YIIIEPOJ.
16. Kakne u3 nepeyucieHHbIX HUXKE BEIIECTB MOTYT MOMApHO BCTYNaTh B PEAKLMU: caxaposa,
MypaBbHUHAas KHCIOTa, Boabl, Tuapokcua meau (I1)? Hamummre ypaBHEeHHS peakiuil U yKakute
YCIIOBHSI MX MTPOTEKAHUSI.
17. Beruucnurte macey 10 % pacTtBopa IiIrOKO3bl, MOJABEPTIIErocss OpOKEHUIO, €ClIU W3BECTHO,
YTO TPU 3TOM BBIJETHIIOCH CTOJIBKO JK€ T'a3a, CKOJIKO €ro o0pa3yeTcst pu MOJIHOM CropaHuu 35
MJI 3TaHoua (rmoTHoCTh 0,8 r/mi).
18. Kak pacno3Harh ¢ MOMOIIBIO OJHOTO PEAKTHBA TIIMLEPHH, YKCYCHBIM allbE€TU, YKCYCHYIO
KHUCIIOTY, I1I0K03y? Hanuinure ypaBHeHUS peakuid.
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19. Mes B cBOEM pacnopsKEHUM U3 OPraHUYECKUX BEIIECTB TOJIBKO IJIIOKO3Y, HOJYYUTE JBa
CJIO’KHBIX 3()Upa, B COCTaB MOJIEKYJ KOTOPBIX BXOJAT O 5 aTOMOB YTJIepo/a.

Tema 3. JIunuasl
IIpakTnueckoe 3ansTue Ne 3
JIunmuambl

CtpykTypa 3aHaTus
1 BxonHoli TecT.
2. OU3UKO-XUMHUYECKHE CBOMCTBA JIMIIHIOB.
3.TOroBbIH TECT.
enu 3anaTus:
- U3YUUTh KJIACCU(PUKALIMIO JTUTUIOB;
- U3YYUTh (PU3UKO-XUMHUUECCKHE CBOMCTBA JIUITHIOB.
Bomnpocs! aAJ1s1 caMONOAT0TOBKH
1. Kakne coemmHeHHs] OTHOCATCA K JunuaaM? YTo TOJI0KEHO B OCHOBY KiacCHU(pUKAIIIU

JIAIAIOB?

2. B yem oTiwuue MpOCTHIX JUIUAOB OT clIoXHBIX? KakoBa mx kmaccudukarusa? Kakwe

w

~N o 01 b~

COCJIMHEHMSI Ha3bIBAIOTCS XUpamMHu? YeM OTIWYalOTCS PACTUTEIbHBIE KUPBI OT
KUBOTHBIX? Hamuimure cTpyKTypHBIE (POPMYITBI TPUIAIBMUTHHA ¥ TPUOJICHHA.

. JlaWTe KpaTKylo0 XapaKTepUCTHKY BBICIIUM >KMPHBIM KHUCJIOTaM (TpeAeNbHbIM U

HETIpeCIIbHBIM ), KOTOPBIE Yallle BCET0 BXOAT B COCTAB JKHPOB.

. JlarTe XapakTepuUCTUKY OCHOBHBIM (DM3UKO-XHUMHUYECKUM CBOUCTBAM JKHUPOB.

. KakoBa cymHOCTh IIporecca SMyJIbIHPOBaHUS )KHUPOB, €ro (PH3NOJI0THIECKOE 3HAUCHUE?

. B yem 3akmrouaercs nporecc ombuieHusa? Kakue BelecTBa Ha3pIBalOTCA MbLJIaMu ?

. Hammumure ypaBHeHUs peakuuu THAPOJIM3a TPUCTEApHHA B MPUCYTCTBUH THUIPOKCHIA

KaJIusl ¥ KaYeCTBEHHBIX PEAKIMU Ha MPOTYKThI THIPOIU3a.

8. Uro Takoe WOJHOE YMCIIO U JJISI YE€ro €ro lTpI/IMeHHI-OT? Hammmnre YpaBHCHHUC PCaKIUU

IpUCOCINHCHUA HOJa K JIMHOJICBOM KHUCIOTE.

9. Hanumure CTpyKTypHBIE (OPMYIBI CIEAYIOIMIMX COCAMHEHHH a) MOHOCTCapHH, O)

11.
12.
13.

14.

HaJbMHUTOOMUOJICHUH, B) 0JICOMNAJIIBMUTOCTCAPHH, F) TCOMETPUYCCKUE HN30MEPEL
OJIEMHOBOU KMCIIOTHI.

10. OCYH.[CCTBI/ITC HMXKCIICPCUMCIICHHBIE IIPEBpAlCHUsA C HCIIOJIB30BAHUEM
CTPYKTYPHBIX (bO]f)MyJ'I BCCX KOMIIOHCHTOB C YKa3aHUEM (bepMeHTOB " IIPOAYKTOB

peakiuu: a) TpUCTeapuH
_ELH.IIBSH

06) rmmepun —  o-docdharrmmiepun  —  auokcdocdarameron —
dhocharrnumepais;

B) MaJbMHUTHUHOBAas KUCIIOTa — NaIbMUTHI-KOA — munmansmutwidocharuaHas
KHCIIOTa — JUMATbMUTUH — TPUIAIbMUTHH.

B 4yem oTnuune npocThIX JUMHUJIOB OT CIOXKHBIX?

KakoBa kinaccuukanust ciaoxKHbIX JAMUA0B?

KakoBa ctpykrypa (ochomunuioB U HUX pojib B CTPOCHMHM U MPOHHUIIAEMOCTH
KJIETOYHbIX MeMOpaH?

Hanumute  cTpykrypHele  ¢opMmynsl  cepuHdochatuna, xomuHdochaTua,
kosnaMmuHpochatuaa. O6o3HaubTe TMO0(POOHYIO U THOPUIBHYIO YaCTH MOJIEKYII.

Tema 4 beaxu (9actp 1)

®opma A
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IIpakTnueckoe 3ansitue Ne 4

CTpykTypa 3aHATHS

1 BxonHoit TecT.

2. AMMHOKHUCJIOTHBIN cocTaB OenkoB (2 Jaca)

3. OU3HKO-XMMHYECKUE CBOMCTBA OeJIKOB (2 yaca)

4. VIToroBslif TecT.

IMenau 3anATHA:

- U3y4YHTh KJIACCU(UKAIIMA AMHUHOKHUCIIOT;,

- M3yYUTHh PU3UKO-XUMUYICCKUE CBOMCTBA aMUHOKHCIIOT

- M3Y4YUTh (PUBUKO-XMMHUYECKHE CBOMCTBA OCJIKOB (KOJUIOMIHBIE, HW303JICKTPHUYECKas
TOYKA, ONTHYECKAst AKTUBHOCT, MMOJABMKHOCTH B 3JICKTPHUYECKOM TIOJIE)

BOl'lpOCbl AJIs CaAaMONMoATroTOBKH

1.

2.

o

10.

11.

12.

13.

14.

15.

®opma A

KakoBa xumuueckas npupona 6enka? Ha3oBuTe CTpyKTypHBIE €AMHUIIBI OEIKOBOW
MOJIEKYJIBI.

Hamummre cTpykTypHBIE (OPMYIIBI MTPOTEHHOTEHHBIX aMUHOKHCIIOT, UMCIOIIUX B
pazukane: a) TeTepOIUKIMIECKOE KOJIBIIO, 0) Cepy, B) THAPOKCOTPYIIIBI, T') aMUTHBIC
T'PYIIITHL.

Hamummre cTpykTypHBIE (GOPMYIBI HE3aMEHHMBIX aMHHOKHCIOT. [loyemy oHHU
HAa3bIBAKOTCS HE3AMEHUMBIMHU ?

[Touemy aMHMHOKHUCIOTHI o0OmamaloT amdoTepHbIMH cBoucTBamMu? I[lpuBemure
ypaBHEHUS PeakIMy Ha IpUMepe ajlaHuHa.

UeM 00BSICHUTH OCHOBHBIE CBOKCTBA JIM3UHA U KHUCIIbIE aClIapariHOBOW KHUCIIO- ThI?
B xakou obnactu 3HaueHHH PH W modyemy HaXOAWTCS M303JEKTPUYECCKAs TOUYKA: a)
KHUCJIOH, 0) OCHOBHOM, B) HCUTPaJIbHOW aMHHOKHCIIOT?

Kakum 06pa3om cBsi3aHbl B MOJieKyne Oenka amMuHOKUCIOTHI? Hamumure dhopmybl
IM-, TPU- U TETPANENTUAOB U3 CICIYIOIIUX aMHUHOKHCIIOT: a) JIM3UHA U [NIyTaMHHA,
0) rMuIMHA, TIYTaMUHOBOM KHUCJIOTHI, ajlaHMHA, B) CEpUHA, IMCTEHHA, MPOJIMHA,
TPEOHHUHA.

Hanumure GpopmyIbl NENTHIOB U OCYIIECTBUTE UX TMAPOJIN3: a) ala—TpHU— IIU— apr,
0) IM3—BaJI-uje, B) MET-THP—(pEH—acI—TJIH.

Ha ueM ocHOBaHbl IBETHBIE peaKIMM Ha OCJIKM W KAaKOBO HX MPAKTUUYECKOE
3HayeHue?

UeMm 00BSICHUTH PO30BO-(HOJIETOBOE OKpAIIMBAaHUE MIENIOYHOTO pacTBOpa Oenka B
MPUCYTCTBUU KaTHOHOB Menu? Hamumurte ypaBHeHHE OWYpEeTOBOU peakUUu C
MENTUAOM ana—uie—TJIn—Bai—¢eH.

Kakune amMuHOKMCIOTHI B Oenke 0O0YCIIaBIMBaIOT KCAHTONPOTEHHOBYIO DPEAKIIHIO?
Hanummure ypaBHeHHE KCAHTOPOTEHNHOBOU PEAKIUU C OJHOU U3 HUX.

Ha dyeM ocHOBana peakiusi OOHApy>KEHHUS CEpOCOJEpKalluX aMHUHOKHCIOT B
6enkoBou Monekyne? [IpuBenuTe ypaBHeHHE peaklun

Kakue ¢dakTopsl BIUSIOT HA PACTBOPUMOCTh OENKOB M MX CTaOUIILHOCTH B pacTBOpE?
[Touemy mpu HarpeBaHUM B CIAOOKUCIOW WJIHM CIA0OIIEIOYHOU cpesie OeNoK JIErKO
BBITIAZIAET B 0CAJIOK?

Ha xakux cBouCTBax Oenka OCHOBAaHBI PEAKIMU OCAXACHHUS U KAaKOBO MX Mpak-
TUYECKOE MPUMEHEHHE?

[Ipu noGaBieHWH K BOJAHOMY PAcTBOPY OENKOB HEWTPAIBHBIX COJIEW B BBICO- KUX
KOHIIEHTpalUsAxX OeNOoK BhIMagaeT B ocanok. Kak Ha3biBaeTcs 310 sBienue? [louemy
no0aBieHHEe COJEH B BBICOKUX KOHIIGHTPAIMSIX NPHUBOJUT K TOHIKEHUIO
pacTBopuMocCTH Oenka?
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16. [lauTe ompeneneHne W303JIEKTPUUECKOM TOYKE O€llka U HM303JEKTPHUISCKOMY
COCTOSIHUIO €TO0.

17. Kakue aMMHOKHUCIIOTHI Tpeo0aiatoT B cocTaBe Oenka, ecian UDT nexut B mpeaenax:
a) pH 3, 6) pH 10? IIpuBenuTe npruMepsl OEIKOB KUCIOTO M OCHOBHOTO XapaKTepa.

18. B kakou cpexne (kucias, meiOvHAas, HewuTpanbHas) Haxoautcs WDT cremyromux
NEeNTHIOB: a) TIy—cep—(heH—Tpu—aci—Iuc—po—Bai, 0) MET— TUC—TUP—Tpe— apr—
au3—ana, B) Wie—TIpo—Jer—MeT—Bal—(peH—MeT—Tup. llerncuH XemyIo4HOro coka
UMEeT M30IIeKTpHYecKyTo TOo4Ky okosio pH 1. Ka- kxue (yHKIMOHAIBHBIE TPYIIIBI
JIOJIKHBI IPUCYTCTBOBATH B MEIICUHE B OTHOCH- TEJIBHO OOJIBIINX KOJIMYECTBAX?

19. Kakue  aMHUHOKHCIOTHI ~ JIOJDKHBI ~ NPUCYTCTBOBaTh B TUCTOHAX,  €CIH
n303JIeKTpUYeckas Touka ux okosio pH 10,87

20. Kakue cBOMCTBA XapaKTEPHBI JJIsl HATUBHBIX OSITKOB?

21. Yro Takoe neHaTypanus OeKOB W KaKMMH (pakTopaMu MOXHO ee BbI3BaTh? Kakue
CBOMCTBA XapaKTEePHBI JUIsl IEHATYPUPOBAHHBIX OEIKOB?

22. Tlouemy rioOynsipHBIE O€IKH, B KOTOPBIX COJEPKHUTCS MHOTO OCTaTKOB IUCTHHA,
JNEHATYpUPYIOT TpH OoJiee BBICOKMX TEMIEpaTypax U JJIUTEIbHOM HarpeBaHUU.
[IpuBeauTte mpuMepsl TaKUX OEIKOB.

23. Uro Takoe peHarypanus? B kakux ycIOBHUSX MPOBOIAT PEHATYPALINIO?

24. Kakou TIpoIiecc HOCUT Ha3BaHUE aJICOPOIIMOHHON eI TH3AIHN ?

25. Ha geM ocHoBaH Meton quanm3a? C KakoW IENTbI0 MPUMEHSIOT JIHAIN3 B OCIIKOBOW
XUMHH?

Tema 5 Bejku (4acTb 2)
IIpakTuyeckoe 3ansaTne Ne 5

CTpykKTypa 3aHATHS
1 BxoxaHoii TecT.
2. Knaccudukaius 0eKoB.
3 .1TOroBhIM TECT.
enu 3anaTus:
- M3YYHUTh KiIaccuukanuu OEIKoB;
- TIOHSTH COOTHOILIEHUE CTPYKTYPHI U GYHKIIMH OCIKOBBIX MOJIEKYIT;
-  U3YyYUTh BO3MOXHBIC B3aUMOJICUCTBUSL OCJIKOB C JPYrUMH KIAcCaMH BEIIECTB:
yreBOiaMu, HYKJICMHOBBIMH KHCIIOTAMHU, JIUTIUJAMH U Jp.

Bonpocel 1151 cAMONOAT0TOBKH

YTo MoJI0KEHO B OCHOBY Ki1acch (DUKaIMU OEIKOB?

2. MOXHO M CYMTaTh CYIICCTBYIOUIME BHIbl KJIACCH(PHUKAIMKA OEIKOB HAYYHO
000CHOBAHHBIMH ?

3. KakoBa knaccugukamus OelkoB 1O XUMHUeCKoMy coctaBy? Ilo kakuM mpu3HaKam
KiIaccuuIUpyroT npocthie Oenku? [IpuBenute mpumMepsl.

4. B dYeM OTJIMYME CIIOKHBIX OCIKOB OT MpOCThIX? JlaWTe KpaTKyl XapaKTePUCTHKY
KJIaCCaM CII0KHBIX OEIIKOB.

5. Kakuwe Oenku OTHOCATCS K riMKonmpoTenHam? Kakue BeliecTBa SIBJISIOTCS WX
npocTeTudeckod rpymnmnou? [lpuBenuTe mNpUMEpHI, HAMUIIUTE WX CTPYKTYPHBIC
(bopMyIbI.

6. Kakum 00pa3oM OCYIIECTBIISETCS B3aMMOJCHCTBUEOCIKOBONW YacCTH U MPOCTETHYCCKOH
TPYIIIBI B TIMKOMPOTEHHAX?

=
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7. KakoBa Ouosoruueckass poiib (ochonporenHoB? Kakyro poib UTpaloOT MPOLECCHI
dbochopunmupoBanus u nedochopumpoBanusi B 0OMeHe BEIecTB?

8. Ilouemy reMorioOMH, LHMTOXpOMBI,  (DITABONMPOTEMHBI  OTHOCAT K  KJaccy
xpomornporenHoB? KakoBbl ocobeHHOCTHM uX cTpoeHus? IlpuBenure CTPYKTypHYIO
(hopMyITy TIPOCTETUYECKOH TPyIIbl reMorjoonHa. Kakum o0pa3oM oHa COeOMHSICTCS C
0eKoBOU YacThi0? UeM 00BsCHSACTCS BUI0BAS CIICIIU(PUIHOCTH TeMOTII00nHA?

9. KaxoBbl Ouosorudeckue GyHKIUH XPOMOIIPOTEHHOB?

10. KakuMu MeTo1aMu H3y4atoT XMMUYECKUH COCTaB CIIOKHBIX OSIIKOB?

11. KakuMu KayeCTBEHHBIMH PEAKIMSIMH MOXXHO OOHApPYXHTh MPOAYKTHl THUAPOJHM3A: a)
Ka3enHoreHa, 0) remorsioOnHa?

12. Kakue nBa kj1acca O€IKOB BBIICISIIOT, OCHOBBIBASICh Ha (hopMe OETKOBOW MOJICKYJIbI?

13. KakoBbl ocoOeHHOCTH cTpoeHHUs (uOpmmsipaeix OenkoB? IlpuBeaute mpuMeps
CTPOEHHS KoJIJIareHa, kepatuHoB. KakoBbl ocHOBHBIE QYHKIIUHU PUOPHUIUISIPHBIX OCITKOB?

14. Jlate KpaTKyr0 XapaKTEpUCTHKY KJaccaM TIJIOOYISPHBIX OEIKOB B COOTBETCTBHM C
0COOEHHOCTSIMH CTPOCHHS UX BTOPUYHOU U TPETHYHOH CTPYKTYPHI.

15. KakoBa ¢yHnkumoHanbHas kiaccudukanus OenxoB? ([lepeuncnure kiaccel.) KakoBo
3HaueHue Kinaccudukanuu OenKkoB 1Mo ¢yHKIUAM?

16. JlaWTe KpaTKyrO XapaKTepUCTHKY MPEACTABUTEISIM HEKOTOPBIX KIIACCOB (CTPOUTEIHHEIE,
COKpaTHTEJbHBIC, JIbIXaTeNIbHBIC, 3AIIUTHEIE).

Tema 6. ®epmenTsl (1 yacTsb)

IIpakTuyeckoe 3ansaTre Ne 6

@®epMeHTHI: HOMEHKJIATYPa U Kiaccupukanusi, CTpoeHue, MEXaHU3M J1eficTBUS

CTpykTypa 3aHATHS

1 BxonHoi TecT.

2.DepMeHTHI: HOMEHKJIATYpa U KJIacCU(pHUKAIUs, CTPOCHUE, MEXaHU3M JICHCTBUS.

3.1TOroBslii TECT.

eau 3anaTus:

- U3Y4YHUTh KiaccuduKammo GEepMEHTOB,

- M3Y4YUTh OCHOBHBIE TEOPHM OMHCHIBAIOIIUE CTPOCHHE (HEPEMEHTOB M MEXaHHM3M HX
NEUCTBUSL.

Bonpocs! 1511 caMONOATOTOBKH

1. [Jaute ompenenenue Qepmentam. KakoBbl oTinuusi QepMEHTOB OT HEOMOIOTHMUECKUX
KaTajan3aTopoB?

2. UYto crnemyeT NOHMMATh MO TEPMHHAMU anopepMEHT, MIPOCTETUYECKas TPYIa,
kodepment, xonodepment? IlpuBeautre mnpuUMepbl OJHOKOMIIOHEHTHBIX M JIBYX-
KOMITIOHEHTHBIX (DEPMEHTOB.

3. JlawTe monstue o0 akTMBHOM LieHTpe (hepmenTa. Kakue BemiecTBa, aToMbl (GOPMUPYIOT
AKTUBHBIM IEHTP JBYXKOMIIOHEHTHBIX (pepMeHTOB? Hamuiiurte CTpyKTypHBIE (GOPMYIBI
HEKOTOpPhIX W3 HUX. Pagukanpl KakuX aMHUHOKHUCIOT (OPMHUPYIOT aKTUBHBIH LIEHTP
OJTHOKOMIIOHEHTHBIX (pepMEHTOB?

4. Yto crnenyeT MOHMMAaTh IOJ MeEXaHU3MOM JeucTBUs (epmeHnToB? Paccmorpure
MeXaHU3M JIeWCTBUAALICTUIIXOJIMHACTEPA3HI, aMUJIa3kl, XUMOTpPHUIICHHA,
JAKTaTAeTUAPOTeHAa3bl.

5. TIlepeuncnute hpakTophl, BAUAIONIME HA CKOPOCTh (PEPMEHTATUBHOW PEAKLIMH.

6. JlaWTe ompeneneHUs MOHATHUAM: ONTHMYM TeMIIepaTypbl, onTuMyM PH, akTUBaToOpHI,
WHTUOUTOPBI.

7. UTo MOHMMAIOT MO/ CIIeHU(PUYHOCTHIO AeHCTBUS (pepmenToB? [IpuBeanTe npuMepsl.
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10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

N

ok

[To xakuM MpHU3HAKAM MOXKHO CYAMTH O JeUCTBUU (epMeHTa?

Ha uem ocHOBaHBI METOBI KOJMYECTBEHHOTO ONPEACICHUS aKTUBHOCTH (PePMEHTOB?
UTo MpUHUMAIOT 32 €IMHHILY aKTUBHOCTHU (epMeHTa?

Ha dyem ocHoBaHbl mpuHUUIBL Kilaccupukanuu (epmenToB? Ha ocHOBaHMM KaKHX
KPUTEPHEB JIENAT KIacChl (PEPMEHTOB Ha IOAKIACCHI?

Kakue npuHIMITEI TOJOXKEHBI B OCHOBY HOMEHKJIATYphl (epMeHTOB? KakoB cMmbIcH
YEeTBIPEX YHCEJ, COCTaBIIIOMNX KilacCU(PUKAIMOHHBIK HoMmep (mmdp) KakIoro
dbepmenra?

Kakue mporeccel KaTtanm3upyloT B OpraHu3sMe (epMeHTBHI Kiacca OKCHIOPEIyKTas?
[IpuBennre npumepsl. Hannmure ypaBHEHHsI peaKkiuy.

Kak HazbiBaroTcs (epMEHTHI, KaTalu3upylolue peakuuio neruapupoBanusa? Kakxosa
XUMHUecKas mpupona 3tux ¢epmeHtoB? HazoBute nx kKodepMEHTHl M HANUIIUTE UX
CTPYKTYpHBIE (DOPMYIIBI.

KakoBa knaccudukanuss u  Ouonoruueckas posb  LUTOXpomMoB? B kakow
MIOCJIE0BATEIILHOCTH PACIIONAraloTCsl IUTOXPOMBI B MUTOXOHIPHAILHOUW LIeTIH?

Kakune mnonkmaccel BXOAAT B cocTaB kiacca TpaHchepas? Ilepeunciute BakHeHilnne
KoepMeHTBl TpaHCcdepa3 W HAMUUINTE YpaBHEHHs peakUUW, KaTalu3UPYEeMbIX 3TUMU
(dbepmeHTaMu.

KakoB MexaHu3M peakuuu NepeaMHHUPOBAaHUS C ydacTUeM MupHuaokcaibpocdara B
KadecTBe KohepmeHTa?

Kaxkue dbepmeHTsI OTHOCSTCS K KJaccy: a) ruaposas3, 0) imas, B) u3oMepas, r) CHHTEeTa3?
Ha ocHOBaHMM KaKMX KPUTEPHEB JEIAT HAa MOJKIACCHI KaXKIbIW W3 YKAa3aHHBIX BBIIIE
kiaccoB ¢pepmeHToB? IIpuBeanTe NpUMepsl, HAUIINTE YPaBHEHUSI PEAKIIUH.

KakoBa xiaccudukanus npoTeoauTHIECKUX (PEpMEHTOB B COOTBETCTBUHM C MEXaHU3MOM
UX KaTAIUTUYECKOTrO JEUCTBUSA U CTPOCHUEM aKTUBHOTO LIEHTpa?

KakoBa crnenupuuHOCTh [EUCTBHsS Ha NENTUAHbIE CBS3M IENCHHA, TPHIICHHA,
XUMOTpPHUIICUHA?

Tema 7. ®epmenTsl (2 yacTb). BuTamMmuHbI
IIpakTuyeckoe 3ansaTue Ne 7
BuramuHbl

Ctpykrypa 3aHsaTusi

1 BxoaHoii TecT.

2.ButamuHsl.

3 .MTOroBBIM TECT.

Ieau 3anaTusa:

- U3YYUTh XUMHUUYECKOE CTPOCHHE BUTAMUHOB;

- U3YYUTh KJIACCH(PHUKAINIO U HOMEHKIIATypyBUTAMHUHOB;

- U3YUYUTh MEXAHU3MbI TOKCUYECKOTO ACHCTBUS HEKOTOPBIX TOKCUKAHTOB.

Bomnpocs! 11 caMonoAroToBKM

KakoBa Ouoniornyeckasi pojib BATAMUHOB?

Ha yem ocHOBaHa knaccuduKaius BUTAaMUHOB?

Ha kakux nmpuHUMIIaX OCHOBaHa HOMEHKJIaTypa BUTaMHHOB? IlpuBeaute npumepsl. B
KakoM TOJy mpuHsATa MexayHapoaHas HOMEHKIaTypa BuTaMuUHOB? Kakas cBs3b
CYIIECTBYET MEXIy BUTAMUHAMH U (hepMeHTaMu?

UTto Takoe rumno-, runep-, aBUTAMUHO3bI?

[Touemy HemOCTaTOK B THINE BOJAOPACTBOPUMBIX BUTAMUHOB OBICTpee MPHBOIUT K
Pa3BUTHUIO TUITIOBUTAMHUHO3a, YEM HEAOCTATOK KUPOPACTBOPUMBIX?
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[TouemyymoTpeOiieHHe  KUPOPACTBOPUMBIX BHTAMHUHOB TIPUBOJUT K  Pa3BUTHIO
THIIEPBUTAMUHO34, a MOBBIIICHHOE YIIOTPEOIeHHE BOAOPACTBOPHUMBIX BUTAMUHOB HET?
KakoW BHUTaMHH COJEpKUT B KauyeCTBE CTPYKTYpPHBIX 3JIEMEHTOB M30NPEHOBHIE
¢parmentsr? Hanummre ero cTpykTypHYyIO GopMyiy.

OTtcyTcTBHE KaKOr0 BUTAMHHA B OPraHU3ME YEJIOBEKA BbI3bIBACT 3200J1€BaHUE POTOBUIIBI
rj1aza — KCepoPTaibMU0?

[IpuBeaure cxemy oOMeHa BUTaMUHA A NpU Y4acTUU €r0 B aKT€ 3pEHUS U OOBSICHUTE
MPUYMHY ITepexo/ia TpaHc-(HOpMbI peTUHAIIS B IHC-(OpMYy.

Kakue BUTaMUHBI SIBISIFOTCS IPOU3BOAHBIMU CTEposioB? Hamuimre ero CTpyKTYpHYIO
dbopmymy.

Kakune napymeHuss B oOMeHe BellecTB XapakTepHbl s paxura? Kakow BUTaMuH
o0JasaeT aHTUPAXUTUYECKUMU CBOUCTBAMMU?

JUig KakuX BUTaMHMHOB XapaKTEpHO sBJIeHHE BUTaMepuu? B ueM oHO mposiBisercs?
JlariTe XxapakTepUCTUKY OTAEIbHBIM MPEICTABUTEIISIM.

KakoW BuTamuH sBIseTcs  0,Y-IUTHIPOKCH-P,B-auMeTunOyrupun-f-  anaHuHom?
Hamumure ero crpykrypHyto hpopmyiry.

Kakou BuTaMuH SIBII€TCS COCTAaBHOM 4acThio KoepMeHnTta A? Hamummre CTpyKTYypHYIO
bopmyry HS—KO0A. KakoB MexaHU3M €ro JCHCTBHS?

Kakod BuTaMHH SBJs€TCS MPOU3BOAHBIM  JIUMETHUITUIPOKCUMETUIOEH30XUHOHA?
Hamumure ero crpykrypHyto hopmyiry.

Kakod BUTaMHH OKa3bIBAET BJIMSHUE HA MTPOHUIIAEMOCTh KamWLIsApoB? KakoB MexaHU3M
MIPOLIECCOB CBEPTHIBAHUS KPOBHU U POJIb 3TOIO BUTAMUHA B HEM?

Kakou u3 BUTAMUHOB SIBJIIETCSI OMCYTB(UTHBIM coeauHeHneM MeTrmHagToxuHoHa? Kto
Y KOT/J]a BIIEPBBIE €T0 CUHTE3UPOBa?

Kakou BuTaMuH SIBISETCS MPOW3BOJHBIM [-IUPUAMHKAPOOHOBOHW KHCIOTHI? Hamummmre
€ro CTPYKTYpHYIO (hOpMYITy.

Kodepmentom nupyBatneruiporuHasbl SBIsSETCS MPOU3BOJHOE OJHOTO U3 BUTAMHUHOB.
Kakoro? HazoBute ko(epMeHT U HANMILIUTE €r0 CTPYKTYPHYIO (hOpMYITy.

KakoBa xumuueckas npupoja nupuaokcuna? Hamummure cTpyKTypHbIE (GOpPMYIIbl BCEX
BUTaMUHOB Be.

Kakod BuUTaMHH BXOOUT B COCTaB KO(EepMEHTa, YYaCTBYIOIIETO B pEAKIHUAX
TpaHCAaMUHUPOBAHUsA? Beipazure CXeMOU MEXaHU3M peakuuu
nepeaMMHUpOBaHUsacapTaTa U MupyBaTa ¢ yuacTueM KodepMeHTa TpaHCAMUHA3.
KakoBa xumudeckasi mpupojia acCkopOMHOBOU KUCIOTHI?

Jlis kakoro BHUTaMHHA XapakTepHa peakuus ¢ 2,6-auxnodenonnHaodenosom?
[IpuBenuTe ypaBHEHUE pEAKIUU.

[IpousBojHOE Kakoro BHTAMHUHA YYacTBYeT B pEakUuu JAeKapOOKCHIMPOBAHUS
kerokucnot? IlpuBenure cxemy ypaBHEHHUS pPeakIMH JAeKapOOKCHIMPOBAHUSIIIUPYBATA C
ydacTueM THamuHnupodocdara

Hanummure ypaBHeHHE peakiuu OKHCIEHUs BUTaMHHA Bi B THOxomrekcaruaHo-111-
(beppaToM Kalus B LEIOYHOH CpPEIe.

Kakune xodepmeHTHI BXOIAT B cocTaB BUTamuHa B,. Hamummte uX cTpyKTypHBIE
¢opmynbl.  IlpuBeaure cxemy JEeTMAPOTEHA3sHOM peakIMM C  y4acTHeM  I3TUX
KO(EpMEHTOB.

Hanummure ypaBHeHue peakuuu okuciaeHus f-tokodeposia 10 B-TOKOXUHOHA.

C momoIIpI0 KaKOHW peakiiii MOKHO OTKPBITH puboaaBun? [lpuBenute ypaBHeHHE 3TOU
peaKkiuu.

Kakue mnpuHUUMOBI JIeKaT B OCHOBE KOJMYECTBEHHOTO OIPEJCICHUS] BUTAMUHOB B
OMOJIOTHYECKHUX MaTepuaiax?
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Tema 8. JHeprernueckue npouecchbl B ;KUBOM OpPraHu3sMe
IpakTHyeckoe 3ansaTHe Ne 8
O0mas xapakTepucTuKa MeTadoJM3mMa

CTpyKTypa 3aHATHS
1 BxoaHotii Tecr.
2.CybctpatHoe  ¢ochopunupoBanue.  Teopunm  OHMOJOTHYUECKOTO  OKHCIICHHSL.

OxucnurensHoe GochopunupoBanue. Xemuocmorudeckas reopus 11. Mutuenna.

PoONE

oo

3.1TOroBsIii TECT.

IMenau 3anaTUA:

W3YYHUTH OCHOBHBIE TCOPHH OMOJIOTHISCKOTO OKUCIICHHUS

- OIpPENENIUTh OCHOBOIOJATAIONIYI0 PA3HHUIY MEXIY CyOCTPaTHBIM M OKHCIUTEIbHBIM
dhochopmmpoBaHreM.

Bonpocsl 1151 caMONoOATr0TOBKH

Uto takoe metabonmm3m? Uto Takoe aHabOIU3M?

Kakwue stansl BKiIo4aeT s3HEpreTuuecKu ooMen?

Kakne ocHOBHBIE MaKpOIPTUUYECKHE COSANHEHHS CYIIECTBYIOT B OpraHU3Me YesoBeKa?
Cxoubko mosiekyn AT® oGpaszyercst mpu ad3poOHOM OKHCIECHUHN OJTHOUW MOJIEKYJIIbI
TJTFOKO3bI?

Kaxue mpo1iecchl MpouCXOAsT B ABIXATEIILHOW MeTH (IIETH ITepeHoca dJIEKTPOHOB)?
Uro Takoe nuki Kpebca? B yem 3akirouaercst ero Onosoruueckoe 3HaueHue?

Kaxkue cymecTByroT ciocoObl peryisinu Mmetadbonm3ma?

Tema 9. [IpomeskyTOYHBIN 00MeEH
IIpakTuyeckoe 3ansaTre Ne 9
kg TpUKAPOOHOBBIX KHCJIOT

CTpykTypa 3aHATHS

1 BxoaHoii TecT.

2.0xucauTenpHOE IeKapOOKCHIMpOoBaHue nupyBarta. LUK TMMOHHOM KHUCIOTHI.

3 .1TOroBbIM TECT.

enu 3anaTus:

- W3YYHTh XHMU3M OKHCIIMTEIBHOTO JeKapOOKCHUIUPOBAHUS nUpyBara,

IOCJIEIOBATEIIbHOCTD PEaKIMi IUTpaTHOrO mukia (1ukina Kpedca);

- YMCTb OOBSACHATH POJIb JIMIIOEBOM KHUCJIOTHI M BUTAMHHOB THaMHWHa, pI/I60(1)J'IaBI/IHa,

HHUKOTHHOBOM KHCJIOTHI TAHTOTEHOBOM KHCJIOTHI B peaKmusiax KaTaboJIM3Ma

w

o

BomnpocsI 111 caMonoAroToBKu
Makpospruueckue coenuHeHus. AT® kak yHHBeEpcaldbHBIH HMCTOYHUK SHEPrUU B
JKMBBIX CHCTEMaX
Otanbel YHUPHUIIMPOBAHUS YHEPTHH TMUIIEBBIX BEIIECTB U 0Opa3oBaHHs CyOCTpaToB
OMOJIOTHYECKOTO OKHMCIICHUS.
OO6muit myTs KaTabomau3Ma, mporieccsl, coctanistomue OITK.
Baxneiime kodepmentsr OIIK: KoA, HAJMl, ®AJl, TP, nunoeBass KHCIOTA;
CTPOEHHME, TUIIbI KaTATU3UPYEMbIX pEeaKIUi, BUTAMUHBI - IPEIIIECTBEHHUKU
[MupyBataeruaporeHa3Hbli KOMIUIEKC: COCTaB, CTPYKTYpa, BBITIOTHSIEMbIe (DYHKIIHH.
OxucnutensHoe JeKapOOKCHIMPOBAHUE MHUPOBUHOTPAJAHON KHUCIOTHI, 3HAYCHUE,
pOJIb BUTAMUHOB.
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10.
11.

12.

Hukn Kpebca, xak oOmuii (yHUBEpCAIbHBIN) 3Tal YTUIU3alUUd OEIKOB, KUPOB H
yIJIEBOJAOB M 0O0pa3oBaHHsl CyOCTpaTOB  TKAaHEBOIO  JIBIXaHHMA  PEaKIUH,
SHEepPreTU4ecKuii 6anxanc oTHOro odopoTa.

Pounb o6miero mytu karabonmu3ma B SHEPTETUIECKOM 0OMeHe

Perymsus oGmero mytu karabonmusma

[TonsiTne 06 SHEPreTUYECKOM 3apse KISTKH

Anabonuveckne (yHKIMM OUTPATHOTO LUKJIA M aHAIUIEPOTHYECKHE peakuuu. Poib
OMOTHHA B peakLUAX KapOOKCUINPOBAHUS

O0pa3zoBaHK€e BOCCTAHOBUTENIbHBIX SKBUBAJICHTOB JUIsl aHA0OJNYECKUX PEaKIIU I

Tema 10. MeTa6o1u3m yriieBoaoB (4actb 1)
IIpakTnueckoe 3ansitue Ne 10
Kara6oau3Mm riwoko3nl

CrpykTrypa 3aHsiTusi

1 BxoaHOI TecCT.

2.Kata0ou3M TIIOKO3EI.

3 .1ATOrOBBIM TECT.

enau 3anaTUA:

- U3yYUTh MEXaHU3MBI IIEPeBAPUBAHNS M BCACHIBAHMS TTHIIECBBIX YTIICBOIOB;

- YMETbh OOBSICHATH MEXaHU3M JICUCTBUS MHCYJIMHA HA TPAHCTIOPT TIIFOKO3bI B KIIETKH,

- U3YYHUTh OCHOBHBIC ATAIlbl M MOCJEA0BATEILHOCTh PEAKIIUd adpOOHOTO U aHadPOOHOTO

KaTa0oJIM3Ma TIIIOKO36I,

- M3YYHTHh DHepreTudeckuii 3HeKT adpoOHOTO W aHA3POOHOTO KaTaboJM3Ma TITFOKO3BI,

criocoObl cuaTe3a AT®, MEeXaHU3MBI PETYJISAINH MPOIecca.

©No O

10.

11.

12.
13.

Bomnpocs! 111 caMONIOATOTOBKH
MexaHu3MBbI IIepeBapuBaHUs YIIIEBOIOB.
XapakTepucTuka M JelcTBUE (EPMEHTOB Yy4YacTBYIOIIUX B TOJOCTHOM U
MIPUCTEHOYHOM MHILIEBAPCHUH.
MexaHu3Mbl BcacbiBaHUS yriieBoAOB (auddy3usi, OOJErdeHHBId M aKTHUBHBIN
TPaHCIIOPT).
Hapymenue nepeBapuBaHusi U BCaChbIBaHUS YTJIEBOJOB — CHHIPOM MaibaOCOpOIHH:
MOHATHE, OMOXUMUYECKUE MPUYMHBI, METa0OJIMYECKHEe HAPYIICHUS U TMOCIEACTBUS,
MEXaHU3MBbI Pa3BUTHUS BEAYIINX TUIIOBBIX CHUMIITOMOB.
Tpancnopt yrieBoAoB U3 KpoBU B KileTkH. Xapakrepuctuka ['JIFOT.
MexaHu3M [eiCTBUS UHCYJIMHA HA TPAHCIIOPT YIJIEBOJOB U3 KPOBHU B KIIETKHU.
[1yTu mocTyIuIeHUs U MPEeBpaIeHHs] YTIEBOA0OB B TKAHSIX OpraHu3Ma.
KinroueBass ponb rnoko30-6-¢ocdara, mnyru oOmeHa. 3HaueHue ¢GEpPMEHTOB
TeKCOKHMHA3bl U TIIIOKOKMHA3BI.
'mukonu3 - UEHTpanbHBIM MyTh KaTa0OMW3Ma TIIOKO3blI W MOHOCAXapuIOB.
AHa3poOHBIN 1 a9pOOHBIN TITUKOIU3: TOHATHSL.
AdpOOHBIM TIMKOJM3: JTambl, IOCIEJOBATEIBHOCTh peaKIUil, HOMEHKJIATypa
dbepmentoB, perynsius, uHTerpanus ¢ OIIK  w  TkaHeBBIM  JBIXaHHEM,
SHEepreTU4ecKuil OanaHc.
AdpOOHBIN TJIMKONM3 KaK MEpBBbIH, dTall OKUCIEHUS MOHOCaxXapuioB B a’pOOHBIX
YCIOBHAX J10 00pa30BaHus MUpyBaTa.
[Mupysar: mytu oOMeHa, 3HaueHue, peakuuu npesparienns B AuKoA u [IIIYK
Boixon AT® npu aspobHom pacnage rimoko3ssl 10 CO2 u H20.
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14.

15.

16.

17.

MexaHu3MBbl ~ YEIHOYHOTO TPAHCIOpPTa TJIMKOJUTHYECKOTO BOJOpOAA  uepe3
MeMOpaHy MUTOXOHPUI

AHa3pOOHBIN TIMKOIN3: 0COOEHHOCTH XMMH3Ma, 3HaYCHHUE MPEBPAICHHs MHUPYBaTa
B JIAKTAaT

Jlaktat: mytn oOMeHa, TaKTaTalua03, SHEPTeTUIECKUN OalaHC OKUCIIEHUS TIIFOKO3BI
JI0 MOJIOYHOM KHMCIJIOTBI

Dddexra [Tactepa, 3HAUCHUE.

Tema 11. MeTa60113M yIj1€BOA0B (4acTh 2)
IpakTHyeckoe 3ansaTue Ne 11
I'imKkoreHo/1M3 M rJII0KOHEOT eHe3

CtpykTypa 3aHaTus

1 BxoaHoii TeCT.

2. TMKOT€HOIN3 U TIIFIOKOHEOTeHES

3.1TOTOBBIN TECT.

enu 3anaTus:

3HaTh:

OCHOBHBIE ATAITBl (CXeMY M PEaKIIHH ) TIIFOKOHEOTeHe3a.

- [1yTu BKITIOYEHUS B TIIIOKOHEOTE€HE3JIaKTaTa, aMUHOKHUCIIOT U TJIMIIEPOJia B 3aBUCUMOCTH

oT CI)PI?;PIOJ'IOFPI‘-ICCKOFO COCTOAHHA OpraHu3Ma.

- 3HaueHUEe OMOTHHA JJIsl PEaKIIUid KapOOKCHUITUPOBAHUS
- Perynsinmro rimkon3a v rIFOKOHEOTeHe3a B MEeUYeHH.
- DTamnbl cuHTe3a THMKOreHa. OCOOCHHOCTH MOOWIM3alii TIMKOTeHa B TICUCHH H

MBIIIIIAX.

1.

XHUMHU3M: MPOIIECCOB TIIMKOJIN3a, «00XOIHBIX PEaKIIUii» TIIIOKOHEOTeHE3a
[Tyt BKIIFOUEeHMSI B OOMEH YrieBO0B ()PYKTO3BI U TATAKTO3bI

Bomnpochl 111 caMONoOATr0TOBKH
['mrokoHeorene3, TKaHEBbIE OCOOCHHOCTH, CXeMa, CyOCTparhl, OWOJOTHYECKas pOJb,

3aBHCHMOCTh OT OHOTHHA.

O 00 1 O\ LD W

. CuHTE3 III0KO03bI U3 AMHUHOKHCIIOT U TJIMIIEPUHA.

. I'moxoneorenes u3 nakrara. I moko3onakTaTHbii nukia Kopu

. KimtoueBbie (HeoOpaTuMbIe) peakiuu IIUKOJIN3a U TIIIOKOHEOTeHe3a, PEeryJIsaius, 3HaueHHe.

. OOMEH ITMKOTeHa, KaK PE3epPBHOTO IMOIMcaxapuia.

. Pacnag riamkoreHa - IiIMKOT€HOJM3, €TI0 CBA3b C TIIMKOJIHU30M.

. OcobeHHOCTH pacriajia TJIMKOreHa B MEYEHU M MBIIIIIAX

. CHHTE3 IJIMKOreHa.

. BzaumooTHoImeHuss Mexay GepMeHTaMH CHHTE3a M paclaja TIIMKOTeHa, MEXaHU3Mbl MX

PETYISLNH.
10. IToHsATHE O TIIMKOT€HO3aX U arJIMKOI€HO3aX.

11.

OO6MeH (ppyKTO3BI U raTaKTO3bl

Tema 12. Mera0do/113mM JTHIIHI0B
IIpakTnueckoe 3ansaTue Ne 12
OO0MeH KHUPHBIX KHCJIOT

CTpykTypa 3aHaTHS
1 Bxoanoti Tecr.
2.00MeH )XKUPHBIX KUCIIOT.
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3.1ATOTOBBII TECT.

IMenu 3anaTHA:

N3yunts:

- TPOILECChl NEPEBAPUBAHUS M ACCUMWISUHUUA JKUPOB, a TAKKE IMOCIEACTBUSI UX
HapyILIECHUN.

- cTpocHME W (DYHKIUU JMIONPOTEHHOB, ITUATHOCTUYECCKOE 3HAYCHHE OIPEICICHHUS
JIUTIONTPOTEUHOB KPOBHU MPHU HEKOTOPHIX MATOJOTUSAX JIUIIUIHOTO OOMEHa.

Bomnpocs! 111 caMONIOATOTOBKH
1. Baxkneimue JTUOuabl )KUBOTHOTO U PACTUTEIBHOIO MPOMCXOKICHUS, UX KilacCUpUKaLs,
CTPYKTYpBI, CBOMCTBA, OMOJIOTHYECKas pOJIb
2. CocraB, MoJeKyJsipHas OpraHu3anusi (U3UKO-XUMUYECKHE M Ouosiornyeckue (QyHKIUH
MeMOpaH.
3. Kenub: cocta, QyHKIIMN, MEXaHU3M y4acTHsI B IIUILIEBAPEHUH.
4. TIpuHIMIIBI HOPMUPOBAHUSI CYTOYHON MOTPEOHOCTH JTUNUAO0B. MeXaHU3MbI IIepeBapuBaHus,
BCAChIBAHUS JIUIIHIOB.
5. Creatopesi: IPUYUHBIL, TOCIIEICTBHS.
6. TpancnopTHble JIUNONPOTEUABl KpPOBU: COCTaB, CTpOEHME, Kiaccupukauus (QyHKIHUH,
JMarHOCTHYECKOE 3HaUYeHue onpezeneHus. [loHaTue o JUcIunonpoTenHeMHUsX.
7. TpancnopT PK30T€HHBIX M SHIOTE€HHBIX JIMMUIOB B opraHu3me. Posb TUIONpoTenHINNa3bL.
Hapymienust 5k30reHHOro TpaHCopTa JUMHUI0B. [ HIEepXUITOMUKPOHEMHUSI.

Tema 13. MeTa60113M 0€JIKOB
IIpakTuyeckoe 3ansaTue Ne 13
Meta6o013M 0€1KOB

Crpykrypa 3aHsiTusi

1 BxoxHoii TecT.

2. Metaboy1u3M OEIKOB.

3 .1TOroBhIM TECT.

eau 3anaTus:

- U3YYUTh a30TUCTHIN OajaHC, €ro BUIbI, 3HAYCHHCE,

- 3HaTh O Pa3JIMYHBIX IPOIIECCaX, B XOAEC KOTOPBIX MOXKET 00pa30BhIBATHCSA aMMHAK, O
MeXaHu3Max ero oOe3Bpe)KMBaHUs, 3HATh OMOCHHTE3 W POJb KpeaThHa, kpeatnHdocdara B
cuntese ATO.

Bonpocsl 115l caMONOATr0TOBKH

1. Buonoruueckas 1eHHOCTb OesikoB. HezaMeHnMble aMHMHOKHUCIOTEI.

2.Hopwmbl Oeka B MUTaHKMHM Y IeTel. A30THCTBIN OallaHC, ero BUbI, 3HaYCHUE.

3.IlepeBapuBanue OENKOB U BCACHIBAHWE aMUHOKHUCIIOT B JKETYJOYHO-KUIIIEUHOM TpPAKTE.
Hapymenue nepeBapuBanusi OEIKOB U BCAChIBAaHUSI aMUHOKHUCIIOT.

4. T'uuenue OenkoB B KuileuyHuke. [IyTu ncmonb30BaHrs aMHHOKHCIOT B OpraHU3Me Mociie
BCACBIBAHHA.

5. JlekapOOKCUIMPOBAHKUE M TPAaHCAMUHUPOBAHNE, OMOJIOTHYECKOE 3HAUCHHE.

6. JlesaMMHUPOBAaHUE OKUCITUTEILHOE U HEMPSIMOE aMUHOKHCIIOT.

7. OOpa3oBaHHE aMMHAaKa B OpraHU3ME U IIyTH €ro 00e3BpEKUBAHMUS.

8. bruocuHTe3 MOUYEBHHBI KAK OCHOBHOW MEXaHW3M MPEA0TBPAIlICHUSI HAKOTUICHUSI aMMHaKa.

9. CunTes kpeaTtnHa, kpeaTuH-pocdara, 3HAYCHUE 3TOI0 CUHTE3a JIJIsl OpraHu3Ma.

10. OcobennocT 0OMeHa OTAENbHBIX AMHUHOKUCIOT (TJIMIIUH, METHOHUH, TIIyTAMUHOBasI U
acrmaparmHoBasi KUCJIOTHI, TpUniTodan, (heHuTaTaHuH).

®opma A Crpannna 20u3 58




MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - PabGouas mporpamMma v CIUIUIMHBI

11. Hapymienust B 0OMeHE OTACTbHBIX AMHHOKHCIIOT.
12. TlaTosioTHst a30TUCTOTO OOMEHa.

Tema 14. CTpoenne n pyHKUIMHU KJIETOYHOI MeMOpaHbI
IIpakTHyeckoe 3ansaTHe Ne 14
Anbl u oTpaBieHusi. MexaHu3M AeiicTBHS TOKCUKAHTOB

Crpykrypa 3aHsTHSA

1 BxoaHoti Tecr.

2. CtpoeHne U QYHKIMH KJIETOYHONH MEMOpPaHHBI.

3.UtoroBslii TecT.

ean 3ansiTUs:

- copMHUPOBaTh NMPEACTABICHUS O 3aBUCUMOCTH (QYHKUIUNA MeMOpaH OT UX CTPYKTYpPBI, O
posini MeMOpaHHBIX JUIHIOB B CHHTE3€ OMOJOIMYECKM AKTUBHBIX BEIIECTB M MEXaHH3MaMH
TpaHCIOpTa BEUIECTB 4Yepe3 MeMOpaHbl; MO3HAKOMUTBHCS C HEKOTOPHIMU MEXaHU3MaMu
MOBPEXKJICHHS] MEMOPAHHBIX CTPYKTYP.

Bomnpocs! jis1 caMONOATOTOBKH

1. MHOTOOOpa3re MEMOPAHHBIX CTPYKTYP U BBITIOJHIEMBIX UMU (DYHKITHMN.

2.CTpoeHHE JIMNHJIOB, BXOJSIIMX B COCTAaB KJICTOYHBIX MeMOpaH: (OopMYyIbI
(hochoIMIUA0B, TIUKOJUIIHAIOB, XojecTeposia. AMQHUITATHYSCKHUE CBOWCTBA JIUITHJIOB
MeMOpaH.

3. beaxku MmemOpaH (MHTETpalIbHBIC, TEPUPEPUUISCKHUE): 0COOCHHOCTH CTPYKTYPhI, CBOKMCTBA,
¢dbyakuun. BzanmoaeiicTBrs 6€TKOB U TUTTUIOB B OMOJOTHYECKUX MEeMOpaHax.

4. Acummetpust MemOpad (mpumepsl). CrnocoOHOCTh OCIIKOB M JIMMHAOB MeMOpaH K
natepaibHOM U dy3un. OrpaHndeHHas BO3MOXKHOCTh TmomnepedHor auddy3un B
MeMOpaHax.

5. Tpancnopt BemiecTB uepe3 MeMOpaHbl: IpocTas U oOyerdyéHHas AudPpy3us, aKTUBHBIN
TPAHCHOPT, 9K30- M OHHAOLUUTO3, HMX ocoOeHHocTH. Nat+, K+-ATd-aza, mexaHusm
JEHCTBUS, OMOJIOTMYECKasi POJIb.

6. ApaxuJIoOHOBasi KHUCJOTa: NyTH MeTaboiau3Ma. buonorumdeckas posib MeTaOOJUTOB
apaxuJIOHOBOM  KHUCJIOTHI  (NMPOCTAarjJaHAWHOB, TPOMOOKCAHOB, MPOCTAIUKIMHOB,
JIEHKOTPUEHOB).

7. AkTuBHBIE (GOPMBI KHCIOpOJa - oOpa3oBaHWEe M poJib B opranusme. I[lepokxcumHoe
okucnenue munuaoB (ITOJI): gakropsl, cocodcTByromue aktuparuu [10JI, Bo3MoXkHBIS
MEXaHU3MBbI IMOBPEKACHHUSA OMOJIOTHYECKUX MEMOpPaH

Tema 15. Hyk/jiemHOBBIC KHCJIOTHI
IIpakTHueckoe 3ansaTHe Ne 15
HyxkenHoBBbIC KHCIOTHI

CTpykTypa 3aHaTHs

1 BxoaHo# TecT.

2.CocraB, CTpOEHHE U CBOICTBA HYKJIIEMHOBBIX KUCTOT. OOMEH HYKJIEMHOBBIX KHCIIOT.
3 .MTOroBBIM TECT.

enu 3anaTus:

- U3YUUTb COCTaB, CTPOCHHE U CBOMCTBA HYKJIEMHOBBIX KUCIOT;

- U3y4UTh OOMEH HYKICHMHOBBIX KHCIIOT.

BOl'lpOCbI AJId CAaMONMOATr0TOBKH
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Kakue BemecTBa sBJISAIOTCSI MOHOMEpaMHU HYKJIEMHOBBIX Kuciotr? [lpum momomm kakumx
XMMMUYECKUX CBSI3€H OHU COEJAMHEHBI B IOJIMHYKJIEOTHIHbIC LI ?

YeM oTIHMYAIOTCA HYKJICO3UABI OT HYKJICOTHAOB? Hamumure CTpyKTypHBIE (OPMYIIBI
HUKEIIEPEUYUCIICHHBIX COCIMHEHNN, YKAKHUTE, KaKNe U3 HUX OTHOCATCA K HYKJIEO3uIaMm, K
HYKJIEOTH/IAM: JIe30KCHIUTUINH, 5'-pochaTanenosun, Tumunus, 3'-gocharypumu.
Kakue nocrosiHHbIE U MUHOpPHBIE a30TUCThIE OcHOBaHUs Berpeuatorcs B JIHK? Hanumure
CTPYKTypHBIE (hOpMYJIBI UX B KeTOo(opMme.

B 4yem cocTOUT MpUHLINIT KOMIUIEMEHTAPHOCTH B CTPOEHMU HYKJIEMHOBBIX KHCJIOT? B ueM
cyTb npasui Yapradda?

Kaxue B3aUMOJICUCTBHUS obecreynBaroT yaepKaHue B3aMMO3AaKPY4EHHBIX
Ne30KCUPUOOHYKJICOTUIHBIX 1IeTIeH B cocTaBe OucnupanbHod Mosiekyasl JJHK? Kakwue
BOJIOKHHMCTO-KpHcTayuinueckue cTtpykrypsl JIHK BeisiBieHbI B HacTosiiee BpeMsa?

KakoBbl OCHOBHBIE TapaMeTpbl (IlIar, YMCIO Map HYKIEOTHJHBIX OCTaTKOB Ha BHUTOK,
paccTosiHUE MEX]ly HYKJICOTUIHBIMU OCTaTKaMM IO BBICOTE, AUAMETP) JBOWHOU CIHMpAIH
JHK, naxomsmericst B B-popme?

KaxoBb! paznuuns B xumuaeckoM cocrae Mosekys JIHK u PHK?

Kaxoss! pynxiuu JJHK u PHK B kierke?

Kakosa knaccupukanus PHK? JlauTe kpatkyro xapakrepucTuky Hanbosee BaxxHsiM PHK.

. Hamummre ctpykTypHble (GOpMYIbl HUKENIEPEUUCIIEHHBIX COEIMHEHUN: a) HYKJICOTH/IOB:

¢V, dal’, nlld,Ad, navire um nonusie Ha3Banus; 0) gpparmenra AHK: palldnTdaAdal,
KOMIUIEMEHTAPHBIK eMy (parMeHT, MOKaKUTe 00pa30BaHWE MEXIY HUMH BOJOPOIHBIX
cBs3eit; B) pparment antukogonoBoi BetBu TPHK Ban u3 nposxokeii: Y pUDAGLDAPLI.

B-popma xpucrammmueckon JIHK yctowunmBa B ycnoBusix 97 % OTHOCHUTENBHOW
BIIaXXHOCTHU. Eciu BiakHOCTh U3MEHUTH A0 76 %, To mpoucxoaut nepexoa B-popmsl B A-
dbopmy. Brrumciaure, Ha Kakyl BeIMYMHY (MKM) uU3MeHHUTCS jymHa (parmenta JIHK,
MOJIEKYJIIpHas Macca Kotoporo paBHa 1 muH Mla, ecnu u3 B-dopmbl oH meperner B A-
dhopmy.

KakoBel myTm pacnaga HyKJIEMHOBBIX Kucior? Kakue ¢depMeHTBl ydacTBYIOT B
nectpykuuu PHK u JIHK? /lavTe M KpaTKyro XapaKTepUCTHKY.

Ha xakme ¢parmentsl pacnamaercs onmropubonykieotun (p) ALLIYITIYVAA (OH)
TIOJI ISHCTBHEM a) 5'-3HI0pubGOHYKIea3bl; 0)IK30HYKICa3h1?

Kakune coeaunenus oOpa3yloTcsi B pe3ylbTaTe JEWCTBUS Ha OJUI0JE30KCHUPUOO0-
nykieotua (@) HTTAALIATLHIA (OH): a) JIHK-a3s1 I, 6) JIHK-a361 11?

K kakomy kiaccy oTHOCSTCS (pepMEHTHI, y4acTBYIOIME B MPEBpAIICHUM: a) aJlcHUHA B
TUNOKCAaHTUH; O0) TyaHuMHa B KcaHTUH? HamummuTe ypaBHEHHS peakUMU OSTHX
MPEBPAILICHUH.

Kakue coeanneHus oOpa3yloTcs MpH MPEBpAIlEHUHd MOYEBOW KHCIOTHI B MOYEBHHY Y
OOJBIIMHCTBA JKUBOTHBIX W pacTeHHH? Hanummure ypaBHEHHS pe-aKIUH, YKaKUTE
(hepMeHTHI.

Ocy1iecTBUTe HIDKETIEPEUNUCICHHBIE MPEBPAICHUS C HCIOIb30BAHHEM CTPYKTYPHBIX
(dhopMyn BceX KOMIIOHEHTOB; HA30BUTE ()EPMEHTHI, YIaCTBYIOIIME B ATUX MPEBPAIICHUAX:
0) TUMUH — JUTHAPOTUMUH — N-KapOamuiI-B-aMMHOM3OMAcisHas Kuciaota — f-
aMUHOM30MAacsHasl.

KakoBbl OCHOBHBIE ATAIbl OMOCHHTE3a MUPUMHUINHOBBIX HYKIICOTHIOB U Kakue (hepMEHTHI
Y4acTBYIOT B 3TOM Ipo1iecce?

Kakue coenuHeHHs MCHONB3YIOTCS B KaUeCTBE MCXOIHBIX MPU OMOCHHTE3E MyPUHOBBIX
OCHOBaHUU?

KakoB MexaHHW3M BOCHPOHM3BEIEHHUS TMEPBUYHOW CTPYKTYpbl TpH OHOCHUHTE3E
HYKJIEUHOBBIX KHCIOT?
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21.

22.

23.

24,

KakoBbl ocHOBHBIE 3Tansl OnocunTesza JJHK u k uemy cBoAMTCS poiib OENKOBBIX (PaKTOPOB
nipu perumnkanuu? Kakos mexanusm JIHK-nonumepasznou peakuun?

Kakue ¢epmentsl nmpunumaror yuactue B Oumocunrese PHK? JlawTe xapakrepuctuky
OCHOBHBIM 3TaIlaM TPaHCKPHUIILIAH.

B uem cocrour otnmume npe-MPHK or MPHK? Kakue mnpoueccel npoucxonsat npu
oOpazoBanun 3penod MPHK?

Kakou mpomecc HaspBaroT oOpaTHOM TpaHcKkpunuuer? Kax Ha3pBaloT (epmeHr,
YCKOPSIIOUIUKA 00paTHYIO TPAHCKPHUTIIIUIO?

Tema 16. UuTerpanus KJieTo4Horo ooMeHa
IIpakTnueckoe 3ansitue Ne 16
HNuTerpanus KJIeTo4yHoro ooMena

CTpykTypa 3aHATHS

1 BxoaHOI1 TecCT.

2.MlHTerpanus KJIeTOYHOro 0OMEHa.

3 .1ATOrOBBIM TECT.

enu 3anaTus:

- O3HAaKOMJIEHHE C COBPEMEHHBIMHU TIPEACTABICHUSIMU O MEXaHU3Max peryJsiuu

KJIETOYHOI'O META00JIN3Ma;

e (GopMupoBaHUE TMPEACTABICHUN 00 MHTETpallid OCHOBHBIX METAOOIMYECKUX MYyTEH,

00IIMX 11711 OOJIBIITMHCTBA KIIETOK M OPraHU3MOB;

e (dopMupoBaHHME TPEACTABICHUII O POJIM KIIOUEBBIX HHTEpPMEIUaTOB OOMEHa,

MO3BOJIAIOIIMX KICTKEC KOOPAMHHPOBATH CBOW BO3MOKHOCTHU C HOTpC6HOCT$IMI/I u 6BICTp0
HacTpanBaTh YPOBCHb oOMeHa BCUICCTB B COOTBETCTBHUH C MCHAIOIIUMHCA YCJIOBUSAMMU.

N

©ooN Ok W

11.
12.
13.
14.

15.
16.
17.

Bonpocsl 1u1si caMONOAT0TOBKH
Knaccudukanus MmeTaboIndecKux myTeu.
Kakoii ¢epMeHT sBISETCS JMMUTHPYIOIIUM B TJIHKOJU3E, LUKJIC JHUMOHHON KHCIOTBI,
CHHTE3€ KHPHBIX KHCIIOT?
Kak ocymiecTBisiercst peryisius MeTad0IMIecKOro MyTH 110 PUHIMITY IPSIMOU CBSI3U?
B 4em 3akitogaercs peryisius MeTaboIMYeCKOro yTH 110 TIPUHIIMITY 0OpaTHOM CBs3H?
Kakue mMeTaboaudeckue myTu peryIupyrTes o MPUHIUITY IPSIMOU 1 00paTHOW CBSI3U?
Kak knmaccuuuupyroTcst TUIIBI PETPOMHTHOUPOBAHUS?
Kakue MeTaboauThl MOTYT BBITIOJHSTE POJIb PETPOMHTHOUTOPOB?
Kako#i ¢pepMEHT TIIMKOJIMTHYECKOTO MYTH PErYIUPYETCs IO MPUHIIUITY MPSMOU CBS3H?
KakuM 00pa3oM peTpoMHrHOMTOpP MOYKET M3MEHSITh AKTUBHOCTH KIIOYEBOTO (pepmeHTa
MeTab0INYECKOro MmyTh?

.Kak MeHsieTcs CcOOTHOIICHHE KAaTaOOJIWYSCKHMX M aHAOOJIMYECKUX nmponeccoB B

3aBUCHUMOCTH OT SHEPTE€TUUYECKOTO 3apsiia KIETKU?

KakuMmu nporieccamut onpeaensieTcs: KoJIM4ecTBO (PepMEHTOB B KIETKe?

Perynsus konudecTBa GepMEHTOB B KJIETKE Ha TPAHCKPUIILIUOHHOM YPOBHE.

Perynsius konudecTBa GepMEHTOB B KJIETKE HA TPAHCIISLIUOHHOM YPOBHE.
IToCTTpaHCKPUNIIMOHHBIE M TOCTTPAHCIISIIMOHHBIE MEXaHU3MBbl PETYJSAIUN KOJIMYECTBA
(epMEeHTOB B KJIETKE.

XapakTepucTHKa MPOTEOJIUTHYECKIX (PEPMEHTOB, X KJIacCHU(PUKALIMS U HOMEHKIIATYpA.
Knaccugukarus ropMoHOB.

Kakne ropMOHBI HIMEIOT ENTHA0-0EIKOBYIO IPUPOIY?
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18. IlpoaykToM MeTaboar3Ma Kakoi >KUPHOM KHCIOTHI SBJISIOTCS TPOCTATJIaH AUHBI?
19. KakoBbI OCHOBHBIE BapUAHTHI JICHCTBUS TOPMOHOB?
5. Kakumu cBoiicTBamu noikeH o01aaatTh peuentop?

20. B yem oTiiM4Me CTPOEHUS BHYTPUKJIETOUHBIX U MEMOPAHHBIX PEIENTOPOB?

21. Kakue coequHEHUs SIBIISIOTCS TEPBHYHBIMH MecceHpkepamu? Ilo KakuM KpuTepusM
OCYIIECTBIISICTCS UX Kiaccuukanms’?

22. Kakue coeqMHEHNUs Ha3bIBAIOT BTOPHYHBIMU MECCEHKEepaMu?

23. KakoB MexaHu3M JEHCTBUS TUAPO(OUITBHBIX TOPMOHOB?

24. KakoB MexaHU3M JIeHCTBHS THAPO(POOHBIX TOPMOHOB?

25. HazoBuTE OCHOBHBIE KOMITOHEHTHI CUTHAIBHOTO TTYTH.

26. K xakuM TOpMOHaM IO XUMHYECKOW Tpupoae oTHocuTcs wuHCyInH? Kak oH
CUHTe3upyeTcs U cekpeTupyercsi? OcCHOBHbIE OMOoXUMHUUecKHue 3P (HEKTHI.

27. KakoBa cTpykTypa riarokaroHa? OCHOBHBIE (P PEKTH TOPMOHA.

28. KakoBa cTpykrypa anpenanmnna? OcHoBHBIE 3(h(eKTsI TOpMOHA.

29. Kakne meTaboIu4ecKre mpoecchl BOBJICYEHBI B TOMEOCTa3 TIFOKO3BI?

30. PerumpoxHast peryssiysl TITIFOKOHEOTeHe3a 1 TIMKOJIH3a.

31. Perymsanust copepikaHusi TIIFOKO3bI B KPOBH B IEPHOJ TIOKOSI U BO BpeMsl (hU3NUECKOMH
Harpy3Ku.

32. OCHOBHBIE CUTHAJIBHBIC MOJIEKYJIBI, YIIPABIISIFOIINE IIHKIOM JTAMOHHOMN KHCIIOTHI.

33. OCHOBHBIE CUTHAJIBHBIC MOJICKYJIBI, YIPABIISIOIINAE TIIMKOIU30M.

7 JIABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

Tema 2. Yruesoasbl
JlaGoparopHasi padora Nel.
KauyecTBeHHbIE peaKIIMH HA YIJIeBOAbI
OOHapyskeHue YIJIeBOJOB B IKCTPAKTAX U3 PACTUTEIBHBIX MAaTepPHAJIOB
Ilesb: - MO3HAKOMUTHCSI C OCHOBHBIMM HanOoJjiee paclpOCTPaHEHHBIMU LBETHBIMHM PEaKLUUSIMH Ha
YTJIEBOBI;
- JIOKa3aTh, 4YTO C MX IOMOILIBIO MOKHO BBISIBUTH COJEp)KAHHUE YIJIEBOJIOB B
HKCTpPAKTaX U3 PACTUTEIbHBIX MaTEpPHAJIOB.

Sagaun:

* IPOBECTH LIBETHBIE PEAKIMH Ha YTJIEBObI;

* C IOMOIIBIO KaYECTBEHHBIX PEAKLUN ONpPeNeNIUTh COACPKaHUE YIIEBOJOB B IKCTpAKTax
U3 PACTUTEIbHBIX MaTEpPHAJIOB;

* CPAaBHUTH PE3YJbTaThl IPOBEICHHBIX UCCIEIOBAHUMN U CETIaTh BHIBOIBI.

Matepuaa ucciaegoBanusi: 1% pacTBOpbI INIIOKO3bI, (PYKTO3bI, MaJIbTO3bl, CaXxapo3bl U
Kpaxmalia, MOPKOBb, I0JI0KO, KalycTa ¥ pacTBOp Mea.

PeakTuBbi: 10% pactBop NaOH, 5% pactBop CuSO4+5H20, 10% crnupToBoii pacTBOp 0-
Hadrona, H2SO4 (womn), peaktuB Denuura, peaktuB bapoena(6-7% pactsop (CH3COOH).Cu
pactBopsitoT B 1% pactBope CH3COOH), peaktu CenuanoBa (0,05 r pe3opiuHa pacTBOPSIOT
B 100 mut pa3oasnennoi 1:1 HCI).

IIpuGopsl u o6opyaoBaHue: TepMoycTOuuBbIe cTakaHbl Ha 100 M1, MpoOMPKH, MTUIIETKH,
BOPOHKH, CTEKJISIHHbIE MaJ0UKH, PUILTPHI (OyMaXkHbIE U MapJjeBbIe), BOJIsIHAS OaHs, CIIUPTOBKHY,
TEPKHU, CTYIKH KepaMHUYECKHe, e KaTeIn, BEChl HICKTPOHHBIE.

JKCINepPUMEHTAIbHAA YaCTh
Yacrs A. KauecTBeHHbIC peaKIMU HA YIJIEBO/ABI
1. Peaknus Tpommepa.
B 5 npoOupox nHamuBaroT mo 1 mia 1% pacTBOPOB TIIIIOKO3bI, (PPYKTO3bI, MalbTO3bI,
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caxapo3bl M Kpaxmaia, 100aBistoT paBHbId 00beM 10% pactBopa runpokcuaa Hatpus. K cmecu
npuOaBisIOT IPU BCTPAXUBAHMM MO KammsiM 5% pacTBOp cyiabdara MeOu 1O IOSBICHHS
Heucueszarome mytu ruapokcuza Meau  (II). OcTtopoxHO HarpeBarOT BEPXHIO YacTh
corepxkumoro npobupku. [losBisiercst kenroe oxpammBanue (ruapokcun  menu (1)),
nepexosuiee B kpacHoe (okcun meau (1)).

< <

H ONa
H————OH H———OH
HO——F——H HO————H
+ 2cuso, + 5NaOH — > 2CuOH + 2Nas0, T 2H0
H————OH H———OH / \
H————OH H————OH Cu,0
CH,0H CH,0H

2. Peaknus ¢ ®eJMHIOBOM KHIKOCTHIO

B 5 npoOupok HamuBatroT mo 1 mn 1% pacTBOpoB TIJIOKO3bI, (PPYKTO3BI, MaJbTO3BI,
caxapo3bl, KpaxmaJia u JI00aBJIsSIOT paBHBINH 00beM (ETMHTOBOM KUIAKOCTH (CMEIIUBAIOT TI0 5 MJT
pactBopsl 1 u 2: pactBop 1 - B 100 mMi1 BobI pacTBOpSOT 3,5 T MEIHOTO Kyropoca (KpHucT.);
pactBop 2 - B 100 mu1 Bozbl pacTBOpsitoT 17,3 T cerHeToBo#l coiu (KpUCT.) U 6 T' THAPOKCHAA
HaTpust). CMech HarpeBaroT J0 Havajla KUMeHus. B HeKoTopbIX mpoOupkax obpa3yercs KpacHbIN
0CaJIoK.

MexaHu3M peakuy peayIupyONIX YTI€BOJ0B ¢ (PEIMHIOBON KUAKOCTBIO TAKOU XKe, KaK
u peakuuu Tpommepa. [IpenmymiectBoM (heaMHroBON KUAKOCTU SBISETCS TO, YTO MEAb MPU
M30BITKE peaKTHBa HE BhIMaaaeT B Buzae okcuaa meau (11).

3. Peakuus bapdenaomauuue 6occmanasiusarowux oucaxapudos om mMoHOCaAxapuoos).

B 3 mpo6upku npunuBaroT no 5 mMi pactBopa peaktua bapdena u nodasmusior o 1 miu 1%
PacTBOPOB TIIFOKO3bI, MAJIbTO3bI, U caxapo3bl. CMECh HarpeBarT Ha BOJIsTHOM OaHe B TeueHue 10
MHH. B HEKOTOpBIX TpoOUpKax oOpazyeTcsi KpacHBINA OCaIOK.

[Ipo6a bapdena otnnyaercs TeM, 4YTO OKHCIEHUE caxapa MPOTEeKaeT He B IIEJIOYHOM cpejie,
a B cpene, OnM3KOM K HeWTpaibHOH. B 3TuUX yclnoBusSX peayuupyrolue Iucaxapuabl B
MIPOTUBOMOJIOKHOCTh MOHOCAXapuaaM MPaKTHUYECKU HE OKHUCISIOTCS, YTO MO3BOJISET OTIMYUTH
UX OT MOHOCAaXapHJIoB.

4. Peaknus IloxodenoBa-Mouuima ¢ o-HaQTOJI0M.

SIBnsieTcss 4YyBCTBUTENBHOM Ha Bce yriaeBoabl. B 5 mpoOupox HamuBarot mo 1 miu 1%
pPacTBOPOB TIIOKO3bI, ()PYKTO3bI, MaJIbTO3bl, Caxapo3bl U Kpaxmania, AOOaBJSAIOT 2 Karuid o-
Ha(TOJIa U OCTOPOKHO MO CTEHKE MPUIMBAIOT 2 MJI KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI (He
nepeMeuBaTh!). Ha rpanuiie AByX >KUJIKOCTEH BO3ZHUKAET Oypo-(PHOIETOBOE KOJIBLIO.

Oypdypon u S-okcumetunpypdypoi, obpasyroliuecs H3 YIrIEBOJOB IOJ JACHCTBUEM
CEepHOM KHUCJIOTBI, KOHACHCUPYACh C 2 MOJIb CyIbUPOBAHHOTO o-HadTONa, JAIOT
TPUAPUIIMETAHOBBII XPOMOI€H, KOTOPBIM OKHCISETCS CEpHOW KHCIOTOH B OKpallleHHOE
XWUHOUJHOE COECIMHEHUE.

5. Peakuus CeqlMBaHOBa HA KETO3bI.

B nBe mpoOupku HanmuBaroT 1o 3 mu peaktuBa CenMBaHOBA B OJIHY M3 HHUX J00ABISIOT 3
KaIlJIud pacTBopa (pyKTO3bl, a B IPYrylo 3 Karuid pacTBOpa Toko3bl. [lomemiaioT mpoOupku B
BojsHyto Oamio rpu 80°C u nepskar 8 mMuH. B mpoGupke ¢ (QpykTo30ii pa3BUBaeTCs KPacHOE
OKpallBaHUE.

IIpu narpeBanuu (pyKTO3bI (M APYrUX KETOTEKCO3) € COJSIHOM KHCIOTOW oOpasyercs
OKCUMETHI(PYpdYypOI, KOTOPBINA € PE30pPLMHOM 00pa3yeT coeANHEHHE, OKPALIEHHOE B BUIITHEBO -
KpacHBIN IBET. AJIbI03bI TAKXKE JAIOT 3Ty PEAKLHI0, HO PEAaKLMsl Y HUX IPOTEKAET MEJUIEHHEE U
B OCOOBIX YCIIOBUSX (TEMIIEpaTypa U KUCIOTHOCTb CPEIbI).

Pesynbrathl peakuumii 3anecure B Tabauiy 1.
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Taoauna 1.
Peaxknun YriaeBoanl
I'nroko3a ®pykroza | Maabroza | Caxapo3a Kpaxman
Peaxknus
Tpommepa

Peakuus ¢ ¢pesuHroBoi
JKHAKOCTBIO

Peaxnus
bapdena

Peaxnusa Ilogodenosa-
MoJumia ¢
o-HadTOIOM

Peaxknus
CeqMBaHOBA

Yacte b. IIpurorosiienne 3KCTPAKTOB M3 PACTUTEIbHBIX MATEPHAJIOB

25 T uccIeayeMoro MpoAyKTa H3MENbYaroT,

KUIATAT 2-3  MHHYTBI

c 5 wmn

JUCTUJUTMPOBAHHOW BOJBI U (QUIBTPYIOT. Mesa pacTaluiMBaroT Ha BOASHOW OaHe, 100aBIsIOT 5

MJI HHCTHHHHPOB&HHOﬁ BO/JBI.

peaKkumsx.

[Toydaennple (UABTPATBI HCIONB3YIOT B  TOCIEAYIOIINX

Yacte B. O0Hapy:KeHue yriieBOA0B B IKCTPAKTAX U3 PACTHTEJIbHbIX MATEPHAJIOB €
NOMOIIbI0 KA4YeCTBEHHBIX PeaKI Uil
IIpoBennTe Ka4ECTBEHHBIE PEAKIIAN, OTINCAHHBIE B YaCTH A.

Pesynbrath peakiuii 3aHecuTe B TabIUILY 2.

Tabauna 2.
Peaxknun IJKCTPAKTHI U3 PACTUTEIbLHBIX MAaTEPUAJIOB
MopkoBb S610K0 Kanycra PacTBOp mMena
Peaknus
Tpommepa

Peakuus ¢ ¢pesuHroBou
JKUJIKOCTHIO

Peaxknus bapdena

Peaxnusa Ilogodenosa-
Mosuma ¢ a-HapTOJI0M

Peaknusa CennBanoBa

Iopsinok padoTbI

BrinoaHuTh pa60Ty COIIaCHO METOJUYICCKHUM PCKOMCHAAIUAM.

Conepxanue oT4yera

1. TlomyuuTs y mpernoaBaTelis 3aaHue.
2.

3. OdopMuTh OTUET.

4,

1. Tewma, uens u 3a1a4u pabOTHI.

2. HaOmrogenus.

3. BrIBoBI 10 MpoenanHoO padore.

Tema 3. JIunmuanl

JlabopaTopHasi paGora Ne2.

®opma A

BbutuTh 0TpaboTaHHbIE PacTBOPHI, HOCYy BBIMBITh. CliaTh pabouee MecTo.
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Onpenenenue JunuaoB. CBoiicTBa IMNUA0B

Heab: - MO3HAKOMHUTHCS C OCHOBHBIMH HamOojiee pacHpOCTPAaHEHHBIMU IBETHBIMH
peaKusIMU Ha JIUTTUIBL;

- U3Y4UTh HEKOTOPBIE CBOWCTBA JIMITHIOB.

3agaun:

* IPOBECTH LIBETHBIE PEAKIINH Ha JTUTIH/IBL;

* C TIOMOIIBIO KAYECTBEHHBIX PEAKIUI H3Y4YUTh CBOWCTBA JIUIH/IOB;

* CPaBHUTH PE3YJILTATHI MIPOBEJICHHBIX UCCIICTOBAHUN U CIICTIATh BBHIBO/IBI.

Marepuan ucciaeaoBanus: no 10 r cBuHOTO caja, CIMBOYHOIO Macia, maprapusa; 20
KareJb pacTUTENFHOTO Maca.

PeakTuBbi:1% pactBop ocmueBoii kuciaotrbl, 1% pacrBop cyaana Il
KHSO4pucr.), 1% amMMuauHbIii pacTBop okcuaa cepedpa, 1% pacTBop (pyKCHHCEPHHCTOI
kucaothl, 0,001 H pacTBOp oA B XJI0podopme.

IIpubGopsl M o00opyroBaHHe: BeCbl JJIEKTPOHHBIC, MPEAMETHOE CTEKJIO,ITUIETKH,
MpOOUPKH, CIUPTOBKH, (PUIBTpOBaIbHAst OyMara, MiI0CKOIOHHbIE KOJIOBI, OIOPETKHU.

JKcnepUMeHTAbHAsS YaCcTh

1. KauecTBeHHAasl peaKHs HA )KUPBI H MacJja.

K kamne wucciemyemoro marepuaina (TBEpIble >KHPBI MPEIBAPUTENFHO paciljiaBbTe) Ha
MPEAMETHOM CTEKJIe J00aBIAOT OAHY Karmo 1% pacTBopa OCMHEBOM KHCIOTHL. Macio
OKpAIIIMBAETCs B YSPHBIN IIBET.

Kpome ocMueBoli KHCIOTHI, B KAUECTBE PEaKTHBA HAa Maciia MPUMEHSIOT KpacUTeh CyJaH
III, xoTOpBIN OKpaIlIMBAET Macja B pa3MyHbIE OTTEHKH KpacHOTro 1BeTa. [IpoBenure peakuuio
aQHAJIOTMYHO BBIIICONUCAHHON METOIUKE.

2. O0HapyxeHUe IIMIEPUHA B )KMPAaX (aKpPoJIeHHOBasi MPoda).

B npoOupky BHOCAT 2-3 Kamim Macia (kupa) U TPUOABISIIOT MSATHKPATHOE KOJIMYECTBO
0e3BOIHOTO TUIpocyinbdaTa Kamus. HarpeBaroT mnpoOMPKY OCTOpPOXHO, HO CHIBHO (B
BBITSKHOM mIKady) 10 MosBiICHUS OENbIX I'YCThIX mapoB. OTMedaroT (0CTOPOKHO!) pe3KHii
pasapaxkaronvii 3amax axkposjenHa. B mapel BHeCTHM Kycouek (UIbTPOBaJIbHONW Oymaru,
CMOYEHHOM aMMHaYHBIM PacTBOpPOM okcuja cepedpa. bymara uepneer. [lognecure K ropisIiky
npoOupKu (UIBTPOBAIBHYIO OyMary, CMOUYEHHYIO PpacTBOPOM (DYKCHHCEPHUCTON KHUCIOTHI.
HabmronaeTcs mocreneHHo oKpaliMBanue Oymaru B po30BO-JIHJIOBBIN [[BET.

AxpoisienHoBasi mpoba MPOBOAUTCS MAisi OOHApy)KeHHs B JuOuAax riaunepuHa. llpu
HarpeBaHUU TJMIEpUHA B MPHUCYTCTBHM BOJOOTHUMAIOIIUX CPEACTB (ruapocyibdar Kamus,
cynbdaT MarHus, OOpHas KHCIOTa) MPOMCXOAUT OOpa3oBaHHE HEMPEIeTbHOIO aKpPHIOBOTO
aNbJIernia — aKpoJeuHa:

CH,OH
------ i CH,OH CH,OH CH,
{ HO——+——H | |
b — > | cH s G CH
M- —oH  -H0 ||/0H l/o “H,0 ©
______ ] C

H Sy et H

Uy ep ut AaKp O/1euH

3. OnpenesieHne HACHIIMIEHHOCTH (HEHACHIIEHHOCTH) KUPOB.

HenacplIlieHHOCTh KHUpa 3aBUCHUT OT MPUCYTCTBUS B €0 COCTaBE HEMPEAETbHBIX KHPHBIX
kucnoT. HempenenbHble COEAMHEHHWS, KaK M3BECTHO, JIETKO BCTYMAIOT B  PEAKIUU
MPUCOCUHEHHS, OKUCICHUS W mnonuMmepuszanuu. OOBIYHO CTENEeHb HEHACHIIEHHOCTH
OTIPEICNIAIOT HWOJIHBIM 4YHUCIOM. HoJHOE 4YHCIIO HW3MEpsSeTCs KOJIUYEeCTBOM TIpaMMOB HOJa,
Kotopoe npucoenunsiercs k 100 r xupa.

B detsipe miockogoHHbIE KOJMOBI oTBecTe 1O 0,5 T: B mepBYIO KOJIOY - CBHHOTO caia; BO

®opma A Crpannna 27u3 58



MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - PabGouas mporpamMma v CIUIUIMHBI

BTOPYIO KOJIOY - CIIMBOYHOTO MAacia; B TPEThIO KOOy - MaprapuHa; B 4eTBEPTYIO KoJOy — 15
Karesnb pacTUTENIbHOro Macia. JloOaBbTe B Kakaylo KouOy mo 3 wmi xmopodopma ais
pacTBopeHusi kupa (TBEpAble XHUPbl MPEABAPUTENbHO paciiaBbre). OTTUTPYHTE BCE KOJIOBI
0,001 ® pactBOopoM ioma B XjopodopMmMe IO TOSBICHUS OTYCTIUBOM PO30BON OKpACKH.
3anummre 00BeM pacTBOpa HoJia, MOMIEIIEr0 Ha TUTPOBAHUE KAXKAOTO BUA )Kupa. Pe3ynbraTel
3aHecuTe B TAOIHIy 5.

Ta0auna S.
Ne k0J10b1 Hccaenyemblit xup O0bem peakTHuBa, BriBoj 0 cTenenu
Noeero Ha HEHACBIIEHHOCTH
TUTPOBAaHHE, MJI HCCJIEAYEeMOr0 HKIpa

AlWIN| -

IMopsinok paGoTsI
1.ITonyuuTs y mpenoaBaTens 3a/laHue.
2.BBImMonHATE paboTy COTIIACHO METOANYECKUM PEKOMEH/IAIUSIM.
3.0opmMuTh OTUET.
4.BpumuTh 0TpaboTaHHBIE PACTBOPBI, MOCYAY BbIMBITh. CliaTh pabouee MecTo.
Conep:xanue oTyera
1.Tema, 1iens 1 3371291 paObOTHI.
2.HaOmronenuns.
3.BBIBOIBI IO TIpOICITaHHON padoTe.

Tema 4. bejku (1 yactb)
JlaGoparopHasi padora Ne3.
I{BeTHBIE peakIMi HA AMHUHOKHCJIOTHI 1 0ejiku. CBolicTBa 0eJIKOB

[esb paGoThl: - MO3HAKOMUTHLCAC OCHOBHBIMU Han0oJIee pacpoOCTPAaHECHHBIMU IIBETHBIMHU

peakusIMu Ha OCIIKH;
- J0Ka3zaTh, YTO C TOMOIIBIO KAYECTBEHHBIX PEAKIHI MOMXHO BBISIBUTH

CXOJICTBO W Pa3IM4Ms B aMUHOKHCIIOTHOM COCTAaBE MCCIIEIYeMbIX OCIIKOB.

3amaun:

* IPOBECTH [IBETHHIE PEAKLUU Ha OEJIKU C paCTBOPOM SIMUHOTO allbOYMUHA U JKEJaTHHA;

*TI0Ka3aTh, YTO CYIIECTBYIOT VHUGEPCANbHble IBETHBIE PEAKIIMH, KOTOPbIE 1al0T Bce OENKH,
HE3aBHCHMO OT HMX aMHUHOKHCIOTHOTO COCTaBa, U cneyuguueckue TBETHBIC PEAKIMH HA
onpe/eieHHbIE AMUHOKHUCIIOTHI, TIO3BOJISIONINE BBISIBUTH PA3IMUMs B UCCIIEAYyEMbIX OETKaXx;

*CPaBHUTH PE3YJIbTATHI IPOBEICHHBIX UCCIIEI0BAHUI U CIIETIATh BBIBObI,

*OTMETHUTh, KAaKHUE M3 IPOBEICHHBIX PEAKLUMU SBIAIOTCS YHUBEPCAIBHBIMHU, a KaKHE -

crienu(puIecKuMHu.
I[BeTHBIE peakyK Ha OCNKU SBISIOTCA KaYeCTBEHHBIMHM PeaKUMAMHU, 00YCIOBIEHHBIMU
cneun(UYecKuMu TpynmaMu - pagukanramu. HekoTopble M3 TakMX peakluil HIMpPOKO

UCTOJB3YIOTCS B OMOXMMMYECKOW MNpPaKTUKE JUIS U3YYEHHsI CTPYKTYpbl M aMHUHOKHCIOTHOTO
cocraBa 0eJIKOB, MX KOJMYECTBEHHOTO ONPEeACICHHUS.

MatepuaJj ucciaeroBanus: 1%pacTBopbl IMUHOTO OelKa U KelaTHHA.

PeaktuBni:10% u 30% pactBoper NaOH, 1% pactBop CuSOs4+5H,0, 1% pactBop
HuHTHApUHA B 95% pactBope anetona, 5% pactop (CH3COO)2Pb, HNO3 (o), 1% pactBOp
cynbhanuaoBoii kucnotsl B 5% pactope HCI, 0,5% pactBop NaNO2, 10% pactBop Na2COs.

IIpuGopsl U oOopynoBaHHe: NPOOUPKH, MUNETKH, BOPOHKH, CTEKJISHHbIE MAJOYKH,
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Oymaxkabie GrIbTphI, ctakanbl Ha 100 u 500 M1, TUAMHIPHI, COUPTOBKH, AEPKATEIH.

IJKCcnepUMEeHTAIbHAS YaCTh
Yactb A. [lpuroroBiienue pactBopa dejka

Ipunuun meroga. Swuneni Oemok mnpencraBnsier coboir 10% BomgHBIN  pacTBOp
HECKOJIbKUX OEJIKOB M, B IPOTUBOIOJIOXKHOCTb XKEITKY, HE COJAEPKUT B 3aMETHBIX KOJUYECTBAX
JPYTUX OPraHM4eCKUX COEAMHEHUMN, TaKUX KaK JUMIHUAbI U YIJI€BOJAbI. DTO 3aMETHO YIPOIIAeT
npouenypy BoiaeneHus: 0eiakoB. Iloutu 70% simuHOro O€NKa COCTABIISIET SIMYHBIM aTbOyMUH,
KOTOPBIH JIETKO OTACTHUTH OT INI0OYIMHOBOH (pakuuu myreM 10-KpaTHOTO pa3BeneHHs SUYHOTO
Oenka JUCTUIUIMPOBAHHOW BOAOH. B 3TOM cityuae Genku rioOynnHOBOM (paKkiMK BHINAAAIOT B
0CaJIOK U MX JIETKO OTJEIUTh OT PAcTBOPa (PUIBTPOBAHMEM WIIM LIEHTPUPYrHpoBaHUEM. SUUHbII
aTbOYMHUH OCTaeTCsl B pacTBOPE.

1. YtoOBI OTIEUTH OETIOK OT JKENITKAa, OCTOPOKHO MPOCIIBIBAIOT OTBEPCTHE B CKOPIIYIIE C
JBYX KOHIIOB W BBUIMBAIOT Oenok B crakad Ha 500 mu. B ToT ke crakan nmpunuBarot 250 mi
JUCTUJUTMPOBAHHON BOJBI, M COJIEP)KMMOE TILATENIbHO MEPEMEIINBAIOT CTEKJITHHOM MalOYKOM.

2. 3aTeM pacTBOp MEPEHOCIT B MEPHBIN LHUIUHIP, U 00beM pacTBopa H0BOIAT 10 300 mu
N00aBJICHHEM JTUCTHUJUIMPOBAHHON Bojoi. PactBop ocraBmstor Ha 30 MHH TIpM KOMHATHOM
TeMIieparype Ui 00pa30BaHus XJIOMbEBUIHOTO 0CaaKa rI00yIMHOB.

IIpumeuanue: paboTy, ONMUCAHHYIO B NYHKTaX | W 2, BBIMOJHSET M JAEMOHCTPUPYET
JEeKYPHBII CTYJIEHT, NPUTOTOBJIEHHYIO CYCHEH3MIO 3aTE€M HCHOJB3YeT KaXKJblil CTYIEHT B
rpymme.

3. 15 M moslydeHHOM CycrieH3uu (PuIbTPYIOT udepe3 (uiabTp. PuiabTpar, coaep Kamiui
SIMYHBIA aTbOYMUH HCTIONB3YIOT I JalbHEUITUX padoT.

Yacrs b.1l{BeTHbIEe peaknuu Ha OeJIKH

1. BuyperoBasi peakius (Ha oOHap)icernue nenmuoHblX cés3ell 8 DeIKaXx).

Ipunuun meroaa. benku (mentuapl) B MIEJIOYHOM PAacTBOPE B MPUCYTCTBUU COJIEH Menu
(IT) oOpa3yroT KOMILUIEKCHBIC €€ COCIMHEHHUsI, OKpAIICHHbIC B CHHE-(PHOJETOBBIN MM KpPacHO-
¢uoneroBblid 1BeT. Jig menTuaHON (aMUAHOI) TpYIIBl XapakKTepHa JaKTaMm-JaKTUMHas

TAyTOMEPHUSI:
0.147am  0.1328M 0.125Hm
——— - - ———

HyN— CH— C—N H—— CH— COOH === H;N—CH—C=—=N—CH—COCH

Bj Qi R R, OH Ry

JlarTam JakTHm
B menquoﬁ cpene npeo6nazla}oma;1 JJAKTUMHasA (eHOHBHaﬂ) (1)OpMa IIOJIMIICIITH 1A
BSaHMOﬂeﬁCTByeT C MCIbIO C O6pa30BaHI/IeM CTaOWILHOIO OKpPAIICHHOI'0 KOMILJICKCA:

Culdly, 2MaOH
—HN—TH—ﬁ—NH—TH—C|Z|—NH—[|3H—(|3|— —_— -
e, 0 R, O By O
o By B8 Ry O
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ol |l
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Ry O Rs O Re O
B onny npoOupky HanmuBaroT 5 kanenb 1% pacTBopa suyHoro Oenka, Bo BTopyro - 1%
pacTBop *xenaTuHa. B kaxayro nmpobupky nobasisitor no 5 xanens 10% pactBopa NaOH u no

KarmaM 1% pacTBOpa MEAHOTO KYIIOpOCaA. B nauane mosiBiasercs KpaCHOBAaTasA OKpacCKa, KOTopad
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NEPEXOUT B KPacHO-(PHOJIETOBYIO U Jajiee B CHHE-(PHOJIETOBYIO.

2. HuaruapuHoBasi peakuus (Ha aMuHoOSpYnNny, HaxoO0Auyocs 6 0-noJa0dHCeHUU).

Hpunuun Meroga. benku, mnosunentuabl W CBOOOJHBIE  O-aMUHOKHUCIIOTHI IIPU
HarpeBaHWU PEArupyrT C HUHTUAPUHOM (TPUKETOTMAPUHACH-TUAPATOM) C OOpa3oBaHHEM
MPOIYKTa KOHJCHCAIH, OKPAIIEHHOTO B (DMOJICTOBBIN IIBET:

i . I
H Il H
R—CH-NH, + Con P g R CH+ NHy+ C.o®
2 (7 [
CIJDDH I “OH [l TH
0 0
'ﬁ uﬁ) 0 o]
Il [
c..,.~OH 0. ~T0H NH; O C
et c-C B @ciCZN_CH:CJQ
I I TOH 3HO I I
o O 0 o]

B onny mpo6upky HanmuBaroT 5 kamnenb 1% pactBopa stmuHOTO Oenka, BO BTOpyio - 1%
pacTBop xenatuHa. B kaxmayio npooupky HanuBaroT mo 0,5 mi 1% pactBopa HUHTHApHHA B 95%
pacTBope alleToHa U HarpeBaroT JI0 KUIeHus1. [losBiseTcs: proeToBO-CHHEE OKpaAIINBaHHUE.

3. Peakuus ®oas (Ha yucmeun u yucmum).

Mpunoun merona. [Ipu kunsYeHWn Oelka CO MIETOYBID OT MHUCTEWHA (IIMCTUHA) JIETKO
OTIICTIISIETCS. Ccepa B BHJE CEPOBOJOPOJA, KOTOPHIM B IIEJIOYHOH cpene oOpasyeT cyinbhun
HaTpHUs:

CH.-SH CH20OH

| |
CH-NHz +2NaOH —  CH-NH; + NaS + 2H0

| I
COOH COOH
yucmeu cepum
ArieraT CBHHIIA pearupyeT co LIeN0Ybt0 C 00pa30BaHUEM IUIIOMOATa HATPUS:

(CH3COO).Pb + 2NaOH — Pb(ONa), + 2 CH3COOH
Cynbbua HaTpus NpH B3aUMOJCHCTBUU C IUIFOMOMTOM HAaTpusl J1aeT YEpHBIH OCaTOK
cynbdua cBUHLA:
Na:S +Pb(ONa), + 2H,0 — PbS| + 4 NaOH

B onny npobupky HamuBator 5 kanenb 1% pacTBopa simuHoro Oenka, Bo BTopyio - 1%
pacTBop kenatuHa. B xaxayro mpoOupky nobasmustor mo 5 kanenb 30% pactBopa NaOH u o 1
Karute 5% pactBopa arerata cBUHLA. [Ipy KUIITYEHUH )KUKOCTh B IPOOUPKE C SMUHBIM O€JIKOM
TEMHeeT, T. K. oOpasyercs 4epHbli ocagok cyinbduia cBuHLA. B mpobupke c keaaTHHOM
YEepHOIo ocajika He 00paszyercs, T.K. XKeJaTUH CEpOCOAEPKAIINX AMUHOKHUCIIOT HE COJCPKHUT.

4. KcanTonpoTrenHoBasi peakuMs (Ha apomamuyecKue amMuHoKUCIOmbl).

Ipuamun meroga. IIpy HarpeBaHuM C KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTOM OenKu
JAl0T JKeNTOoe OKpamMBaHue. Peakius oOycloBieHa HaauMuueM B Oelkax IUKJINYECKUX
aMHHOKHUCIIOT ((eHuIamaHWHa, TUPO3WHA W TpunTodaHa) M OCHOBaHA Ha 0Opa30BaHUU
HUTPONPOU3BOAHBIX ITUX AMUHOKHCIIOT, UMEIOIINX KENTYI0 OKPACKY:
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Hutponpouns3BoaHble aMHHOKHCIOT B IIEIOYHOM cpefe OOpa3yloT COJIM XWHOUTHOU
CTPYKTYPBI, OKPAllIEHHBIE B OPAHKEBBIN 1IBET.

K 1 M 1% pactBopa ssmgHOrO Oenka J00aBISIOT 5 Kamelb KOHIIEHTPUPOBAHHOW a30THOM
kucioThl. [losiBisieTcst ocanok. [Ipu 0CTOpOKHOM HarpeBaHWM CMECh OKPAIIUBACTCS B YKEIITHIN
uBet. [locme oxmaxzaeHuss octopokHo no6apmsiroT 10 xamens 30% pacTBopa THAPOKCHIA
HaTpus, IIPU ITOM JKEJTask OKpacka NepexouT B opaHxkeByro. [IponensiBaroT 3Ty peakuuto ¢ 1%
PacTBOpPOM >KeNaTHHa.

5. Peaxknus Ilaynu (ra ecucmuoun u mupo3sun).

Hpunnun merona. Peakmus Ilaynm mo3Bosisier oOHapyKUTh B O€IIKE aMHHOKHCIIOTHI
TUCTHJIMH U THUPO3UH, KOTOPBIE 00pa3yroT ¢ 1ua300eH30J1-CyIb(POHOBON KUCIOTOM KOMITJIEKCHBIE
COCIMHCHHSI BUIIHEBO-KpacHOTo IBeTa. JlnasoOeH3oi-cyab(poHOBas KHCIOTa 0OOpasyercs B
peaKuu AUa30TUPOBAHUS MIPU B3aUMOJCHCTBUH CYNb()AHUIOBONW KUCIOTHI ¢ HUTPUTOM HATpPUS
(m Kanus) B KUCJIOH cpejie:

COOH SO,H COOH SOH
HN CH H,N CH
50, CH, 80, — CH,
¥ 2 D @ N=) —é N=N
N
"N= rECTHONY N=N" 2.5-0uc-n-cynedodcEIONATIOTHIT HAEH

K 1 mn 1% pactBopa cyabhaHHIOBONH KHUCIOTHI B 5% pacTBOpE COJISHOM KHCIOTHI
npubasisor 2 Ma 0,5% pacTBopa HUTpHUTA HATPHsl, TIIATEIBHO MEPEMENINBAIOT, J00aBISAIOT 2
M 1% pactBopa stmuHOro Oenka M mociie nepememuBanus 6 mu 10% pactBopa kapOoHarta
Hatpus. llocne mepememmBaHusS CMECh OKpallMBAacTCs B BHUIIHEBO-KPAaCHBIA  ILIBET.
IIponensiBaroT 3Ty peakuuio ¢ 1% pacTBOpoM XKelaTHHA.

Pe3ynbrathl 3anumuTe B Tabauiy 3.

Tabauna 3.
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Ne | HazBanue Hcnonb3zoBannbie | Okpacka Kakue
peakuuu PeaKkTHUBbI TPYNIUAPOBKH
OTKPBITHI B 0eJIKax

1% pactBop 1% pactBop
SIMYHOI | KeJIAaTHH | IMYHOI | sKeJJaTHH
0 0eaka | a 0 0eaka | a

1 | buyperoBasn

2 | HuHruapuHoBas

3 | KcanTonporennoBas

4 | ®ons

5 | Ilayam

IMopsinok paGoTsI
1.ITonyuuTs y mpenoaBaTens 3a/laHue.
2.BBImMoaHATE paboTy COTIIACHO METOANYECKUM PEKOMEH/IAIUSIM.
3.0opmMuTh OTUET.
4.BpumuTh 0TpaboTaHHBIE PACTBOPBI, MOCYAY BbIMBITh. CliaTh pabouee MecTo.
Copep:xanue oTyera
1.Tema, 1iens 1 3371291 paObOTHI.
2.HaOmronenuns.
3.BeIBOIBI IO MIpOICIIaHHON padoTe.

Tema 4. bejiku (2 yactb)
JlaGoparopHasi padora Ne4.
PacTBopuMOCTh U peakMHU 0CAXKIeHUs 0eJIKOB

eab paboThI:

- W3y4YCHHE BAKHBIX CBOWCTB OCIKOB - CIHOCOOHOCTM K PACTBOPEHHIO M PEAKIUSIM
OCaX/ICHUSI.

Sagaun:

* BBIJICIUTH OCHOBHBIC JBEe (pakiuu W3 SHUYHOrO Oelika W J0Ka3aTh, YTO AIbOYMUH,
BXOJISIIIUA B €0 COCTaB, XOPOILIO PAcTBOPSIETCS B ITUCTH/UIMPOBAHHOM BOJE, a TJIOOYIHH - B
pacTBOpe COJICii;

* IPOBECTH MPEIJIOKCHHBIC PEAKIIUU HEOOPATUMOTO OCaXICHUS OCIIKOB;

* IPOAHAIM3UPOBATH MOTYUYEHHBIE PE3YJIbTAThI H C/IEIATh BHIBO/IBI.

MarepuaJ uccjieJ0BaHUsA: Hepa3BeICHHBIN AMYHBIN Oenok u 1% pacTBop.

PeaktuBbi:5% pactBop KCl, HNOswomn), HClwomw), H2SOs4 (xomw), 7% pactBOp
CuSO45H20, 5% pactBop (CH3COO)2Pb, 5% pactBop AgNOs3, 10% pactBop C7HsO06S*2H20,
10% pactBop CCI3COOH, 96%-it C.HsOH, 1% u 10% pactBopst CH3COOH, 30% pactBop
NaCl, 10% pactBop NaOH.

IIpuGopsl u oOGopyaoBaHme: TPOOUPKH, TMIETKH, CIOHUPTOBKU, JEprKaTelH,
¢bunbTpoBaNbHAs OyMara, BOPOHKH, LIUITHHJIPHIL.

JKCNePpUMEHTAIbHAS YaCTh

1. PactBopumMocTh 0€JIKOB.

Ipunuun Meroga. MHorue 6ei1Ku pacTBOPSIOTCS B BOJIE, YTO OOYCIOBJIEHO HAJTMUYMEM Ha
MOBEPXHOCTH OEJIKOBOI MOJIEKY/bI CBOOOAHBIX TUAPO(UIBHBIX Ipymil. PacTBopuMocTs Oenka B
BOJIE 3aBUCUT OT CTPYKTYphl Oelika, peakiuu cpelibl, MPUCYTCTBUS DJIEKTPOJUTOB. B Kucioi
cpeae Jiydllle pacTBOPSIOTCS O€NKH, Ui KOTOPBIX XapaKTepHbl KUCIOTHBIE CBOWCTBa, a B
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IIETIOYHOH - OesIKH, 00J1aaroe OCHOBHBIMU CBOUCTBAMH. AJIbOYMUHBI XOPOIIIO PACTBOPSIIOTCS
B JUCTHIIMPOBAHHOW BOJIE, a TJOOYIUHBI PACTBOPHMBI B BOJIE TOJBKO B IPHCYTCTBUHU
aNeKTpoauTOB. He pacTBOpsitoTCS B BoJie OSNKM ONOPHBIX TKaHEH (KOJuIareH, KepaTuH, JIaCTUH
U Jp.).

1.1. K 2 kamisaMm Hepa3BeIEeHHOTO SIMYHOTO Oeika mpuOaBisaOT | MII AMCTHILTMPOBAHHOM
BOJIbI U TepeMemuBaT. [Ipu 3TOM sUYHBIN albOyMHH pPacTBOPSAETCS, a SUYHBIA TJIOOYIHH
BBINIAJAET B BUJIE HEOOJIBIIOTO OCA/IKA.

1.2. K 2 xamnsm simuHoro Oenka mpubasisitor 1 mu 5% pactBopa xmopuja kamusi. B
c11aboM COJIEBOM PacTBOPE PACTBOPSIOTCS KaK allbOYMUHBI, TaK U TJIOOYIHHEI.

2. Peakuum oca:xxaeHus 0ejIKoB.

Peakuuu ocaxxieHus1 6€7IKOB MOTYT OBITh HEOOPAaTUMBIMU U 0OPaTUMBIMHU.

Ipunuun meroga.HeoOpaTumble peakliuy OCaXACHUS MPUBOJAT K JI€HATYpalluu OENIKOB,
IIPU 3TOM pa3pyllaeTcsl MPOCTPAHCTBEHHAs! CTPYKTYpa MOJIEKYNbI, U OCJIKM yTpauuBalOT CBOU
€CTECTBEHHbIE OMOJIOTHMYECKUE U PU3NKO-XUMHUYECKUE CBOMCTBA.

Jlenarypaiuio O€JIKOB MOHO BBI3BaTh (PU3NYECKHUMH BO3JECHUCTBUAMHU (KUIISTUEHUE,
3aMOpaXMBaHUE, BBICOKOE JaBJICHHE, BHUOpalMs, paJdOaKTUBHOE U3Iy4eHHE U [Jp.) U
XUMUYECKUMH OCATUTEISIMU.

2.1. Ocaxnenue 0eJIKOB HEOPraHUYECKUMM OCAAUTEJISIMH.

A) Ocascoenue 6e1K08 MUHEPATbHBIMU KUCTIOMAMU.

B npobupky OCTOpPOKHO HAJIMBAIOT OKOJIO 1 MJI KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI.
3areM, HaKJIOHUB MPOOUPKY, MEIUIEHHO, 1Mo cTeHke nolaBisioT 1 mu 1% pacTtBopa Genka. Ha
IpaHuLe ABYX KUIKOCTEH MOSBISETCS 0CaJ0K B BUJE O€I0ro KoJjblia.

Takyro ke peakiHio MpoJICIbIBAIOT C KOHIIEHTPUPOBAHHOW COJISTHOM M CEPHOM KHCIOTAMMU.

bB) Ocasicoenue 6enKk06 conamu madxnceablx Memainos.

B tpu npoGupku Hanusarot no 1 mu 1% pactBopa 6enka u 100aBis0T 1o 3-4 Kariu: B
nepByro npooupky - 7% pactBopa cynbdara Meu, BO BTOPYIO - 5% pacTBopa aieraTa CBUHIIA, B
TpeTbio - 5% pacTBopa HUTparta cepedpa. Bo Bcex mpoOupkax obpazyercs ocasiok.

2.2. Ocaxnenue 0eJIKOB OPraHM4YecCKMMHU OCATUTEIAMU.

A) Ocasrcoenue benka opeanuuecKumu KUciomamu.

B 2 npo6upku HanuBatot mo 2 mi 1% pactBopa Oenka u 100aBISIOT: B OJHY IPOOUpKyY 4-5
Karneib 10% pacTBopa Cynb(pOCATUIUIOBOI KHUCJIOTBHI, B JPYTYIO -
5-10 kanens 10% TpuxsopyKkcycHON KUCIOTHL. Boimagaer ocanok 6enka.

b) Ocasicoenue denka opzanuveckumu pacmeopumenimu.

K 1 M 1% pactBopa 6enka 1o0aBisitoT 2 Ml opraHndeckoro pacteopurens (96% stanona,
xjopodopma, arietoHa wind 3pupa) U nepemerninaroT. OOpa3oBaHUE OCaZKa MOXKHO YCHIIUTh
no0aBJIeHHEM HECKOJIbKUX Karelb HACBIIIEHHOTO pacTBOPA XJIOpUIA HATPUSL.

2.3. Ocaxxnenue 0eJIKOB MPU HATPEBAHUU.

B mate npobupok Hanelte no 5 kanenb 1% pactBopa smuHoro 6einka. B nepBoii mpoOupke
HEUTpanbHBIM pacTBOp Oenka HarpeBaere 10 KumeHuUs. JKHUIKOCTh MYTHEET, IMOCKOJBKY
paspymaroTcst BOJHbIE OOOJIOYKM BOKPYI MOJIEKYJbl O€iKa, W NMPOUCXOAUT YKPYMHEHHE €ro
YacTHII.

Bo BTOpyto mpobupky nobaBeTe 1 kammio 1% pacTBopa yKCYCHON KHCIOTHI U Harpeure.
XJI0TbEeBUIHBIN OCcaqoK OeNka BBIMAJAeT CKOpee W ToJHee, T.K. MpH nojakucieHuu pH pactBopa
NPUOJIN3UTCS K U303JIEKTPUUECKOM TOUKe Oerka.

B tpersto mpobupky mobaseTe 0,5 mMim 10% pacTBopa YKCYCHOM KHCIOTBI M Harpeire.
Jlaske mpu KUMSYEHUU OCaika He 00pasyeTcs, MOCKOJIbKY OETKOBBIE MUIIEIUIBI TIepe3apsKarOTCs
Y HECYT MOJIOKUTENIbHBIN 3apsi/l, 4YTO MOBBIIIAET UX YCTOMYUBOCTD.

B derBepryto mpoOupky mnpuieiite 5 kamenb 10% yKCyCHOM KHUCIOTBI W 2 Karliu
HacbimenHoro pactBopa NaCl u Harpeiite. Brimajgaer Oenblil XJIONbEBUIHBIM OCAJOK, T.K.
gacTUIlbl OelKka TepslT 3apsl BCIEACTBHE B3aUMOJCHCTBHUS Oelka ¢ pPa3HOMMEHHO
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3apsHDKEHHBIMU HOHAMH XJIOPUCTOTO HATPUS, a TaK JK€ TepseT TUAPATHYI0 000JI0UKY.

B msaTyro mpo6upky no6aswte 2 xamm 10% pactBopa NaOH, co3naBasi menoYHyIO Cpeay.
[Ipu KuMsiYEHWM KUAKOCTH Ocajaka He oO0pasyercs, IIOCKOJbKY B INEJIOYHON cpene
OTPHILIATENILHBIN 3apsi/l Ha YacTUIax OejKa yBeInIHBACTCS.

Pe3y.]'II)TaTI)I 3aHCCUTE B Ta6JII/IIIy 4, OTMCTHB IIOJIOKHUTCIIbHYIO PCAKIHUIO0 OCAKIACHUA
IUIFOCOM, a OTPULATCIIbHYIO - MUHYCOM. VYkaxxure B KaXI0OM CJIydac NPUYXHBI IOSABJICHUS WJIU
OTCYTCTBHUSI Ocajika Oeka.

Tabaunua 4.
Heiitpanbnasn Caabokucnas CuiabHokuciaas | CunbHokuciaas | Hlenounas
cpeaa cpeaa cpeaa cpeaa + | cpena
ITEKTPOJTUT

IMopsinok paGoTsl
1.ITonyunTs y mpenogaBaTes 3aJaHue.
2.BBIMOIHATE paboTy COTIIACHO METOJANYECKUM PEKOMEH/IAITUSIM.
3.0opmMuTh OTUET.
4.BpumuTh 0TpaboTaHHbBIE PACTBOPBI, MOCYAY BIMBITh. CliaTh pabouee MecTo.
Copnep:xanue oTyera
1.Tema, niens 1 3371291 paObOTHI.
2.HaOmroneuus.
3.BeIBOIBI IO MIpOICIIaHHON paboTe.

Tema 6. ®epmenTsl (1 yacThb)
JlaGopaTropHasi padora Ne 5.
3aBHCHMOCTb KATAJINTHYECKOI AKTUBHOCTH (pepMeHTOB OT Temnepatypsl 1 pH cpeabl

Heas paGorpi:- Ha @OpUMEpe amMuwiIasbl CIIOHBI IIO3HAKOMUTBCA C HEKOTOPBIMHU
crenu(puIecKuMH CBOHCTBAaMU (PEPMEHTOB.

Sagaun:

® IpoJiesiaTh HEOOXOMMbIE PEAKIIHH;

® [IpOaHATM3UPOBATH MOJYUECHHBIE PE3YNIbTaThl U CPOPMYIUPOBATH BHIBObI;

® HallMCaTh YPABHEHUs PEaKUUW KaTAIUTUYECKOTO pacUICIUICHHs KpaxMala amuia3zon

CJIFOHBI.

MartepuaJ uccjaeI0BaHHsI: PaCTBOp aMuya3bl CiroHbI (1:10).

PeaktuBbi:. 1% u 0,2% pactBopsl kpaxmana, 0,5% pactBop caxapossl, 10% pacTtBop
NaOH, 5% pactBop CuSO4+5H20, docdathsiii Oydep ¢ paznuunsiM 3HaueHuem pH (ot 5,0 1o
8,4), pactBop JIrorons (5 yacreii iona, 10 yacrel oauaa Kaaus U 85 4acTei BOJIbI).

IIpubopsl u oGopyaoBaHue: TPOOMPKH, CTAKaHBI, IUIUMHIAPHI, MUMETKH, MPEeIMETHBIC
CTeKJIa, BOJsiHAs OaHs U OaHs CO JIbJOM, TEPMOCTaT, CEKYHJIOMED.

JKCNepUMEHTAIbHAS YaCTh
Yacts A. [IpurorosiieHue pacTBopa aMH/Ia3bl CJIIOHbI

HaknoHuB rofnoBy, MpUOTKPHIBAIOT POT, MOJHOCIT MPOOUPKY K HIKHEH ry0e u coOuparoT
cimony. CobpaHHyt0 citoHy paz0aBisitoT 10-KpaTHBIM 00EMOM JAUCTHIUTMPOBAHHON BOJIBL.

Hpunmun merona. Kaxapiii ¢epMeHT uMeer cBoi onTUMyM TemnepaTypel, pH u
HauOoJIbIIEe CPOJICTBO K KaKOMY-TO cyOcTpaTy. B 3TuUX yclOBHMAX aKTUBHOCTH (epMeHTa
MaKCUMaJbHa.

Yacrte b. Bausinue reMneparypbl Ha aKTHBHOCTh AaMHJIA3bI
B uyethlpe mpoHymepoBaHHBIX MpOoOUMPKM HanmuBaroT mo 2 mi 1% pacTBopa kpaxmana.
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[Ipo6upky | MOMemaoT B KUMSIIYIO BOASHYIO 6aHIO, IpobupKy 2 B BoAsAHyo GaHio mipu 40°C,
MPOOUPKY 3 OCTABJISAIOT IPU KOMHATHOH TemriepaType u mpoOupky 4 momemaror B aea. Yepes 10
MUHYT, KOTJa COJCpKMMOE MPOOHMPOK MPUMET 3aJaHHYIO0 TEMIepaTypy, BO Bce MPOOUPKHU
no6asisttor 1o 0,5 mi pazbasienHoi B 10 pa3 ciroHy, MepeMENINBalOT U OCTABIISIOT B TEX JKe
ycnoBusix. Habmonenne 3a X010M ruposn3a Kpaxmana

BEYT 10 peakuuu ¢ pactBopom Jlroroms. Ha mpenMeTHoe CTeKII0 HAaHOCAT Karld pacTBOpa
M0JIa B MOAWJC KallUsl U CMEIIMBAIOT MX C KAIULSIMH THIPOJIM3YEMON CMECH M3 KaKJOW MpOOBI,
otOuparoT mpoOsl yepe3 1, 2, 4, 6, 8, 10 u 12 munyr. [lo U3MEHEHHIO OKPACKH Kpaxmalia C
MOJIOM CYISIT O CTENEHH THUAPOIU3a Kpaxmalia B Kaxaoi nmpobupke. PesymbraTsl HabmoaeHuit
3aHecuTe B Tabnuily 6, moMeyast OyKBOM «c» (CHHUM LIBET) - TOJIOKUTENbHAS ITpoda Ha Kpaxmall,
OyKkBOM «k» (KpacHble TOHA) - MOJIOKUTENbHAsI Mpoda Ha JEKCTPUHBI, OYKBOM «k» (XKenras
OKpacka hoja) - OTpuIlaTesibHas mpooa.

Tabauua 6.
Ne nmpoOoupku Temnepatypa, °C Peakuus ¢ i1010M BO BpeMeHH (MMH)
1 2 4 6 8 10 | 12
1 100
2 40
3 20
4 0

Yacrs B. CienpuyHOCTH 1eHCTBUA aMHJIa3bI

B nBe mpoOupku BHOcAT mo 1 mu pacTtBopa citoHBL. B omHy w3 HuX A00aBISAIOT
5 mn 0,2% pacTtBopa kpaxmaina, B apyryio - 5 mia 0,5% pactBopa caxapossl. [IpoOsl momemniaor
Ha 20 munyT B TepmocTtat (37°C), mocine yero no0asmusior B Hux 1no 1 ma 10% pactsopa NaOH u
o 0,5 mi 5% pacTBOpa CEpHOKHCION MEIU U COEPKUMOE JOBOJAT 10 KureHusi. B mpoOupke ¢
KpaxMajoM [MOJ BJIMSHHEM aMHia3bl 00pazyeTcsi MajabTo3a, CIHOCOOHAas BOCCTAHOBUTH OKHCH
MeIH 10 3aKucU (KpacHOTo I[BeTa), - MojoxkuTenbHas npobda Tpommepa. Ha caxapo3y amuiasza
HE JICUCTBYET, U B 3TOU MpoOe OKUCh MEN HE BOCCTAHABIINBAETCSI.

Yacrs I'. Onpenesnenune ontumyma pH akTuBHOCTH aMUI1a3bl

B neBsaTe mpoOupok BHOCAT 1o 2 mut OydepHOTO pacTtBopa cootBeTcTBeHHO ¢ pH: 5,0; 5,8;
6,2; 6,6; 6,8; 7,0; 7,4; 8,0 u 8,4. Bo Bce mpoOupku nodasstor 1o 5 mut 0,2% pacTBopa Kpaxmasa
u nmo 1 mu pactBopa citonbl. [IpoObl TiHIaTenbHO mNepeMemuBaroT (u3berasi oGpazoBaHuUs
nenbl!) u nomemaior B Tepmoctar (37°C). Uepe3 3 MUHYTHI U3 MATON mpoOHpku oTOHparoT 1
KaIlTI0 pacTBOpa M HAHOCAT Ha MPEAMETHOE CTEKIJIO, cMelnBas ¢ 1 karuel pactBopa Jlroross.
Ecnu oOpasyercs cunee, (uoneroBoe Wil (PHOIETOBO-KPAaCHOE OKpaIIMBaHHE, PEAKIHIO C
pactBopoM JIroroJis MOBTOPSIOT Yepe3 Kaxk/ble 3 MUHYTHI, IOKAa OKpacka CMECH He CTaHeT Oypo-
KpacHOU. B 3TOT MOMEHT Bce mpoObl U3BJIEKAIOT U3 TEPMOCTaTa U JOOABISIOT B HUX IO 5 Kareb
pactBopa Jlroross, THIATENBHO MepeMennBalT. B mpobe ¢ ontumansHbIM pH, rae ckopocTh
peakiuu Obljla MAKCUMAabHOM, paCTBOP OKPAILIUBAETCS B HKENTHIN IBET, YTO CBUICTEILCTBYET O
MIOJIHOM PACHICTNIEHUHU Kpaxmala.

Pe3ynpraThl HaOMOAEHUN 3aHEecHTe B Ta0IUILy 7.

Tabuuna 7.
9
Ne npodupku 1 2 3 4 5 6 7 8
pH 50 5,8 6,2 6,6 6,8 7,0 7,4 8,0 8,4
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OKpalMBaHHue
oaomM

IMopsinok paGoThI
1.ITosnyunTs y npenojaBaTesis 3a/laHUE.
2.BpImonaHuTh paboTy COTJIACHO METOJANYECKUM PEKOMEH/IAIUSIM.
3.0dopmuTh oTUET.
4.Boutnth 0TpabOTaHHBIE PACTBOPBI, MOCYy BEIMBITE. CHaTh pabodee MecTo.
Conepxxanue oTyera
1.Tema, niens u 337124 padbOTHI.
2.Habnronenusi.
3.BeIBOIBI 1O TIpOAETIaHHOM paboTe.

Tema 7. ®epmenThl (2 yacThb). BuTamMmuHbI
JlaGopaTopHas padora Ne6.
KauecTBeHHBbIE peaKIIiM HA BUTAMHHbI

Henap paGoTbI:MO3HAKOMUTHCS CO CBOMCTBAMU U OCOOEHHOCTSIMHU CTPYKTYPhI HEKOTOPBIX
BUTaMUHOB.

3apaum:

*TIpOJIeaTh MPEATIOKEHHBIE XUMHUIECKUE PEAKITNN;

*IIPOAHAIIU3UPOBATH MMOTYIECHHBIE PE3YyIbTaThl U CIIEIATh BHIBOJI.

MartepuaJj uccjieg0BaHusI: TTOPOIIOK (WM PAacTBOP) THAMHHA, PAaCTBOPHI prubodIaBUHA 1
ACKOPOMHOBOM KHCJIOTHI, MOPOIIOK HUKOTUHOBOW KUCTIOTHI, PHIOUH SKHD.

PeaktuBbl: 1% pactBop cynbdanunoBoit  kucinotel, 5% pactBop NaNOg,
10% pactBop Na,COs, 10% pactBop NaOH, 5% pactBopa Ka[Fe(CN)s], HClonn), H2SO4onn),
ZN(verammaeckut), 10% pacTBop CH3COOH, 5% pacTBop KsFe(CN)s,
1% pactBop FeCls, xmopodopm, anunuHoBbiii peaktuB (15 uacteit CeHsNH2 u 1 uacte
H2SO4(xoni)), 5% pacTBOp YKCYCHOKHUCIION MeH (CMEIIMBAIOT paBHbIE 00BEMBI pacTBOPOB 1 1 2:
pactBop 1) 5 r meanoro kymopoca u 0,5 i1 Bojsr; pactBop 2) 8 r (CH3COO)2Pb u 0,5 1 BOBL.
[Ipn 5TOM BBIMAZAET OCAIOK CEPHOKHCIOTO CBHMHIA, @ B PAaCTBOPE OCTAETCA YKCYCHOKHCIAs
MeE/Ib).

IIpubopsl u 060pyI0BaHUE  TPOOUPKU, TUTIETKH, EPHKATEIN, CIUPTOBKH.

JKCIepUMeHTAJIbHAS YaCTh

1. Iuazopeaxkuust Ha THamuH (B1).

Ipunuun meroaa. PactBop ThamuHa mpu A00aBlieHUH K HEMY Tua3zo0eH3oJicyabdara u
IEJIOYH OKPAILIMBAETCS B OPAH)KEBBIN MJIM KPACHBIN 1[BET, BCIEJCTBUE 00pa30BaHUS COCIUHEHUS
THaMUHa C I1a300€H30CyNIb()OKUCIOTOM.

K 5 xammam 1% pactBopa cynbQaHUIOBOW KHCIOTHI NpUOABISIOT S5  Karemb
5%  pactBOpa  a30THUCTOKHMCIOTO  HaTpusa, oOpasyercs  nuazobenzoncynbpar. K
nra300eH30JCynb(ary npubaBiIsIFOT HEMHOTO TOPOIIKa THaAMHHA (WM pacTBOpa), 5-7 Kamenb
10% pactBOpa yriekuciaoi conabl. JKUIKOCTh OKpAIIMBAETCS B OPAH)KEBBIA WIJIM KPAaCHBIN I[BET.
Ecnu pactBop cofipl OCTOPOXKHO MPUIMBATH MO CTEHKE HAKJIOHEHHOM MPOOUPKHU, TO HA TPaHHUIIC
JIBYX JKHJIKOCTEH 00pa3yeTcsi KpaCHOE KOJIBIIO.

2. Peakuusi OKMCJICHHS THAMHMHA B THOXPOM.

Ipunoun meropa.llpu neicTBUM KENE30CHMHEPOAMCTOTO KalMsl TUAMHUH OKHUCISIETCS C
00pa3oBaHUEM KEJITOr0 MUTMEHTa THOXPOMa.

K 1 xamue pactBopa Ttmammua mnpubaBmsaoor 5-10 kamens 10% pacTBopa ruapoxcuia
Hatpus u 1-2 kamum 5% pacTBOpa JKEJIE30CHMHEPOJUCTOrO Kaiaus M nepeMemusaroT. [lpu
HarpeBaHMUU KUAKOCTb OKPAIIMBAETCS B XKEJTHIM LBET B pe3yJbTaTe NPEBpALICHUs THAMUHA B
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THOXPOM.

3. Peakuus BoccraHoB/ieHusi pudodaasuna (By).

B mpo6upky nanuBaror 10 kamens B3Becu pubo¢iaBuHa B BOjAE, HOOABISAIOT S5 Karenb
KOHIICHTPUPOBAHHOW COJITHOW KHCJIOTBI M OITYCKalOT KyCOYEK METaJUTMYeCKOTO IMHKA.
Hauunaercst OypHOE BbIIEICHUE MY3bIPEKOB BOJOPOJA, U KHUIKOCTh IMMOCTEIIEHHO OKPAIIMBAETCS
B PpO30BBI WM KpacHBIA IIBET, 3aTeéM OKpacka JKUJKOCTH HAa4YMHAET OJIEAHETh W
00eCIBeYNBaATHCH.

4. [Ipo6a Ha HuKOTHHOBYIO KUca0TY (PP niau Bs).

Hpuaunun meroaa.llpy HarpeBaHMM HHUKOTHHOBOM KHCJIOTBI C YKCYCHOKHCIIOM MEJIBIO
oOpa3zyercs ocalok MEAHON COJIM HUKOTHUHOBOM KMCIIOTBHI.

5-10 Mr HMKOTMHOBOM KHCIOTHI pacTBOpsitOT mnpu HarpeBanuu B 10-20 xammix 10%
pacTBopa yKCycHOM KHcioThl. K HarpeToMy 10 KUMNEeHHs pacTBOpPY J00aBUTh paBHBINA 00beM 5%-
ro0 pacTBOpa YKCYCHOKHCION Memu. JKuUIKOCTh CTAaHOBUTCSI MYTHOM, OKpaIIMBaeTcs B royiyooi
I[BET, & IPU CTOSTHUH BBIMTAJaeT 0CAT0K CHHETO I[BETA.

5. Peaknusi Ha acKOpPOMHOBYK KHCJIOTY(80CCMaHO8IeHUe Qeppuyuanuoa Kauus
sumamurom C).

B mByx mnpobOupkax cmemmBaioT 1 kammo 5% pactBopa KsFe(CN)s ¢ 1 xarurei
1% pactBopa FeCls. B omHy M3 mpoOHpOK K 3eJIeHOBATO-Oypoil ®HIKOCTH MpuoOaBisioT 5-10
Karenb 1% pacTBopa acKOpOWHOBOHM KHCJIOTHI, @ B JIPYT'YIO - CTOJIBKO K€ JAMCTHILTHPOBAHHOM
BOoJbl. JKHIIKOCTH B NEpBOW MpoOMpKE MPUOOpETAaeT 3€JIeHOBATO-CHHIOID OKPACKy, BbINAJaeT
CHHUU OCaJOK OEpIMHCKOHN Ja3ypw; BO BTOpPOW MpOOMpPKE (KOHTPOJB) 3€IeHOBATO-Oypas
OKpacKa >KUJKOCTH OCTaeTcs 0e3 U3MEHEHUSI.

6. Peaknusi HAa BUTAMHUH A ¢ KOHIIECHTPUPOBAHHOW CEPHOIl KMCJIOTOM.

Hpunnun Mertoaa.llpu go0aBieHMHM KOHIIGHTPUPOBAHHOM CEPHOM  KHCIOTHI K
XJIOpO(OPMEHHON IMYIBCUU PHIOBETO KUpPa 00pa3yeTcsi KpaCHOE OKpaITuBaHUE, TIEPEXOIAIIee B
KpacHO-0ypoe.

B cyxyro npoOupky BHOCAT 1 Karuto peIObEro )upa u 5 karemns xjaopodopma,
MEePEMEIMBAIOT U A00ABIAIOT 1 Karuiro KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.

7. Peaknus Ha BuTamuH D (anununosas npoba).

Ipunuun merona.llpu HarpeBanuu peiObEro *upa, cojaepkaiiero ButraMu D co cmechio
aHwIrHa U KoHueHTpupoBanHoii HCl, pacTBop npruobpeTaer KpacHYIO OKpackKy.

B cyxyto npobupky BHOCAT 1 Kamito pelObero xupa, 5 Kaneib XJ10podopma, BCTPIXUBAIOT
1 100aBiAIOT | Kario aHWIMHOBOTO PEaKTUBA, NMPU HATPEBAHUHU JKENTask SMYJIbCUS IPUHUMAET
KpPacHYIO OKpacKy.

Ha ocHoBaHuu NpoBeCHHBIX KAUECTBEHHBIX PEAKIIH 3a0THUTE TAOIUILy 8.

Tao6auna 8.

OmnpenessieMmbli Hcnoab3yemsbie I{BeTOBOE OKpaIIUBaHKE
BUTAMUH PeaKTHBBI

B:

B

PP nau Bs

C

A

D

ITopsinok padoThI
1.ITonyuuTs y npemnoaBartess 3a1aHue.
2.BbImonaHUTE paboTy COTNIACHO METOANYECKUM PEKOMEHIALIUSM.
3.0¢opMuUTH OTUET.
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4.BputuTh 0TpabOTaHHBIE PACTBOPHI, MOCYAY BHIMBITE. ClaTh pabouee MecTo.
Conepxanue oT4yeTa

1.Tema, uens 1 3a7a4u pabOTHI.

2.HaGmronenust.

3.BeIBOIBI 1O TIpOAETaHHOM paboTe.

KonuuecrBeHHoe onpeneneHusi BuTaMmuHa C B MUIEBBIX MPOAYKTAX

Leab padoThI:- TO3HAKOMUTCS ¢ METOJIOM KOJUYECTBEHHOTO OIPEICICHHSI BUTAMUHOB B
MTUTIEBBIX MPOTYKTAX.

3agaun:

*OIPEACTUTH KOJIMYSCTBEHHOE CojiepkaHue BUTaMuHa C B MUIIECBBIX MPOTYKTAX;

*TIPOAHATM3UPOBATH IMOTYICHHBIE PE3YJIbTAThI U CICTIaTh BHIBO/IBL.

MarepuaJ uccjieoBaHuA: KapTO(ellb, MOPKOBb, KaIycTa.

Peaktussl: 10% pactBop H2S04,0,001 H pacTBOp 2,6-1uXT0p(heH0TNHI0DEHOT.

[Tpubopsr m obGopymoBaHWE: MPOOMPKH, MUMETKH, NUJIHHAPHI, BOPOHKH, CTAKAHBI,
IUIOCKO/I0HHBbIE KOJI0ObI, 0IOPeTKH, TEPKHU, (PUILTPLI (MapJieBble U OyMaKHbIE).

JKcnepUMeHTAbHAsS YaCcTh
Yacte A. [IpurorosiieHue 3KCTPAKTA U3 PACTUTEJIBHOI0 MaTepuaJia

25 T uccnenyemMoro IMpojayKTa M3MeNb4yaroT, NMpWiuBasg Tyda 15 M JUCTHUILIIMPOBAHHOU

BOJIBI U GIIIBTPYIOT. [TosTydeHHbIe (PUITBTPATHI HCITOJIB3YIOT B MOCIICYIONTUX PEAKITUAX.
Yacte b. KostnyecTBenHoe onpenesnennss Buramuna C

10 M pmieTpara noakucaute 2-3 karmsamu 10% H2SO4 u ottutpyiite 0,001 H pacTBOpoM
2,6-muxnopdeHosmHaopeH0Ia 10 pO30BOTO I[BETa, HE HcYe3aromero B TedeHue 30 CEeKyH[I.
TutpoBanue npoBeauTe 3 pasa, 3anuIIUTe pe3yiabTaT. JJIg pacuera HUCHOIB3YWTE CpeaHee
3HaueHue 00beMa pacTBOpa, MOIIE/IIET0 Ha TUTPOBAHHUE.

Pacuer.

0,088+« A+B- 100
D, G (Mr %),
C-<D

rae A — cpeaHee Konu4ecTBo 2,6-nuxinopdenonnuaodenona, nomeamnero Ha TUTPOBaHNe
(M),

B - 06mmii 00beM BBITSDKKH (MIT),

C - xoIM4yecTBO BEUIECTBa, B35ATOE /I aHAnu3a (T),

D - 00beM BBITSDKKY B3SATBIN JJISI TATPOBAHUS (MJT),

0,088 - koaddunuent, coorBercTBylomMil conepxkanuto ButamuHa C B 1mia 0,001 u
pacTBopa.

IHopsinok pa6oTbI

1.ITonyuuTs y mpenogaBaTens 3a/laHue.

2.BbInoMHUTE PabOTY COMIACHO METOAMYECKUM PEKOMEHIAIUSIM.

3.0popmMuUTh OTUET.

4.BpumuTh 0TpabOTaHHBIE PACTBOPHI, MOCYAY BHIMBITE. ClaTh pabouee MecTo.

Conepxanue oT4yera

1.Tema, uenb u 3a1a4u pabOTHI.

2.Ha6monenus.

3.BbIBOIBI IO ITpOAETaHHOM padoTe.

Tema 9 IIpoMe:KyTOUYHBIH 00MEH
JlaGopaTopnas paGora Ne7.
OO0HapyskeHue 1eruAporeHasbl AHTAPHOH KHUCJIO0ThI B MbILILAX
Ieab: - MO3HAKOMUTHCS C OJHUM U3 METOJOB OOHAPYXKEHHUs IECTHAPOreHa3bl STHTAPHOMN

®opma A Crpannna 38u3 58




MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - PabGouas mporpamMma v CIUIUIMHBI

KHUCIIOTBHI.

3aganue:

* MO3HAKOMUTBCA C MPEUIOKEHHBIM METOJIOM OOHAPYKEHHUs AETHIPOTreHasbl SHTApHOU
KHCJIOTHI B MBIIIIIAX;

* IPOBECTU aHAJIM3 U CIEJIaTh BbIBOJIBI.

MarepuaJj uccjieJ0OBaHUA: CBEKEIIPUTOTOBICHHASI U3MENIbUEHHAs MbIIIIEUHas Kalluiia.

PeaktuBbi: 0,02% pactBop wMmeruieHoBoW cuHH, (ocharHeiii Oydpep ¢ pH=6,8,
0,1 H pacTBOp SIHTapHOI KUCIIOTHI, Ba3€JIMHOBOE MACJIO.

IIpuGopsl 1 060py10BaHME: TEPMOCTAT WM BOJAsSHAS OaHs, CTYIKa, IECTUK, TPOOUPKH,
MUHLET, CKaJIbIIEb.

JKCNepUMEHTAJIbHAS YacTh

IIpunuun ™eroaa. JleruaporeHasa SHTapHOM KHUCIOTHI (CYKIIMHATIAETUIPOTeHAa3bl)
OTHOCUTCSI K (pIaBUHOBBIM JerujporeHasaMm (Kiacc OKCHAoOpenykrasbpl). OHH IEepeHoCsT
BOJIOPOJT OT OKUCIISIEMOIO BEIIECTBa Ha JPYroe, Ho He Ha Kuciopod. B cocTaB nmpocrernueckoi
TPYNIUPOBKUA  JIETHJAPOr€Ha3  HEpenKo  BXOAAT  BUTaMuHBL.  CyKIMHATIerujporeHasa
KaTtajau3upyer oJHYy M3 peakuumid nmkina KpeOca: mpeBpaieHue cykuuHata B (Gymapar u
ocyimiecTBisier nepeHoc aByx atomoB H ¢ ®AJIH> B apixarenbHyio Lenb (Ha YOUXUHOH).
JleruaporeHasa sSSHTApHOM KHUCIIOTHI OKHCISET SHTAPHYIO KUCIOTY B ()yMapoOBYIO MPH YCIIOBHUH,
YTO HMMEETCS COOTBETCTBYIOIIMN aKIENTOp BOJOPOAA. TaKOBBHIM MOXET OBITh METHJIEHOBas
CHUHb.

B 2 npobupku HamuBator no 1 mu docdarnoro 6ydepa (pH 6,8) u Bkaxayro npodbupky
noMemaroT nmo 100 Mr MbIIIEYHOW KallUIbl, MPEABAPUTEIIBHO MPOMBITOM IUCTHIUIMPOBAHHOMN
BoJIo#. B mepByro mpobupky npunuBarot 2 mit 0,1 H pacTBOpa SHTapHON KUCIIOTHI, BO BTOPYIO -
2 MJI IUCTUJUTMPOBAaHHOM BoAbl. B kaxmyto mpoOupky gobasistot no 2 karu 0,02% pactBopa
METHUJICHOBOM CHHH, MEPEMELIMBAIOT COACPKUMOE M 3aIUBAIOT 3-5 KalIsIMU Ba3eJIMHOBOTO
Macna. O6e mpoOMpKH MOMENIAIOT B TepMOCTAT Wi BosHyto 6anto (t 37°C) na 30 MuH, Tocne
ATOTO HAOJIIOIAIOT OKpAIlIUBaHUE.

Iopsinox padoTbI

1.ITosnyuuTs y mpenogaBaTenis 3a/laHue.

2.BbInoMHUTE PabOTY COMIACHO METOAUYECKUM PEKOMEHIAIUSIM.

3.0bopMuTh OTYET.

4.BpumuTh 0TpaboTaHHBIE PACTBOPBI, IOCYAY BBIMBITh. ClaTh pabouee MecTo.

Conep:xanue oTyera

1.Tema, nienp 1 3a7a9u paOdOTHI.

2.HaOmronenus.

3.BBIBOIBI IO IpOICIIaHHOK padoTe.

Tema 10. Mera6osm3m yriaeBoaos (1 yactb)
JlaGopaTtopuasi padora Ne§
Oo0Hapy:xeHHe OKCHAOPEAYKTA3 B OMOJ0TMYEeCKOM MaTepHuaJe

B peakuusax, KaTaluM3HpyeMbIX  OKCHUIOpPEAyKTa3aMM, OKHUCISEMBId  cyOcTpar
paccMaTtpuBaeTcs Kak JOHOP BOJOPOJa UITU SIIEKTPOHOB, a aKIIENTOPOM MOTYT OBITh MPUPOTHBIC
BemectBa (kodepmentel — HAJl, HAJI®, ®MH, ®AJl, KoQ, xucmopoa, opraHudeckue
COEIMHEHUS, INTOXPOMBI H JIp.) U KCEHOOMOTHKH.

Jliis 6onbIIMHCTBA (PEPMEHTOB ATOTO KJIacca PEKOMEHAYIOTCS HAa3BaHUsI: JETUIPOTeHA3BI
U peaykrasbl. B Tex ciyyasx, Korjaa akiuentopoM cinykuT Oz, HCTIONIB3YETCSl TEPMUH OKCHJIA3a, a
€CIIM KUCJIOPOJ| B XOJE peaklMHu BKIIOYAETCsl B COCTaB cyOcTpara, TO (epMEHT Has3bIBaeTCs
okcurenasa. llepokcunasza sBisiercs pepmeHTOM, Hcnonb3ytomuM H2O2 B kKauecTBe akientopa,
a karamaza — (epMEHTOM, KaTalM3HPYIOIIUM peaklud, TAe JOHOPHO- aKIENTOPHYI0 mapy

®opma A Crpannna 39u3 58




MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - PabGouas mporpamMma v CIUIUIMHBI

COCTaBJIAIOT JB€ MoJeKyasl H20z.

PeaktuBbl. ®opmanbiaerun, 0,4%-ublii pactBop; MeTwieHOBbIM cuHui, 0,01%-Hb1i
pacTBop.

Ob6opynoBanme. llltatuB ¢ mpoOupkamu; BojsHas OaHs; J1aOOPATOPHBIA TEPMOMETD;
MUIIETKA BMECTUMOCTHIO 1 1 5 MiL

Marepuai.

1. KaprodenbHsiii cok (Chipoii KapTo(denb HaTUPAIOT HAa TEPKE W OTKUMAIOT Yepe3 JBa CIOA
MapJ).
2. Caexee KOPOBBE MOJIOKO.

a. BpisiBjieHMEe aadbJAerHAOKCHAA3BLL (AJbJAerni: KHCJIAOPOA oOKcupenykraza; Kd
1.2.3.1) B MoJioke. MeTon OCHOBaH Ha BHU3YaJbHOM HaOMIOEHUU 3a OOECI[BEUYMBAHUEM
MeTuieHoBoro cuHero (MC), cBS3BIBAIOIIETO BOJOPOJ, KOTOPBIA OTIIEIUISIETCA C y4acTHEM
aJbICTUIOKCUIA3BI OT CyOcTpaTa.

Anbreruiokcuaasa Kataau3upyeT peakiuio JerHAPUPOBAaHUS PA3IMUHBIX aJbIECTUIOB,
narmpumep, (Gopmansaeruga. Bomopon mepenocurcs Ha DPAJLY, sBisromuiics kodepMeHTOM
JTaHHOTO (hepMeHTa, a 3aTeM Ha KOHEUHBIN aKIEeNTOp — KUCIOPO/1 — I10 YPaBHEHHIO

AnpIernaokcuaasa

H OH

HC = O + H,0 + ®AJT H—C=0 + ®AIH,

AnpIernaokcuaasa

DOAJ'H, + O CI)AI[+ + H,0»

[pu nobasnernu MC — HCKYCCTBEHHOI'O aKIENTOpa BOJOPOIa — B OECKUCIOPOAHBIX YCIOBUIX 00pa3yercs
€ro BoccTaHOBJIEHHas opMa (itetikopopma) MC-Hp:

AnbIernaokcuaasa
H-— ij =0+ H,O /H<C='\?
H DAL ®AIIH, OH
MC-H; MC :

(neiikodopma)  (cHHEe OKpalIMBaHHe)

Ecmu 66CHBCTHHI>1 pacTBOp METUJIICHOBOI'O CUHCTO BCTPAXHYTH, TO OH BHOBb ano6peTeT
CHHIOIO0 OKpACKYy:

MC-Hz + O2 — MC + H202

XoJ ompeseneHus. B nBe mpoOUpKH BHOCAT MO 5 MJI CBEXEro MOJIOKA M J00aBISIOT B
nepByro 1 MJ BOJBI, @ BO BTOPYIO Takoi ke o0beM pactBopa (opmanbiaeruaa. B obe npoGsi
OPUIMBAIOT MO | MJI pacTBOpa METHJIEHOBOTO CHHEIO, COJEpKUMOE IEepeMELINBAIOT U
INPUIMBAIOT 3-4 KaIljiu Ba3eJIMHOBOTO Macia (JUIsl MPeIOXpaHeHMs! )KUIKOW CMECH OT KOHTaKTa ¢
KHCJIOPOJOM BO3lyXa).

[IpoGupku cTaBsAT B BOAsHYIO OaHto, Harpetyto a0 37°C. Uepes 5-10 MuUH cpaBHMBAIOT
M3MEHEHHE OKpaluBaHus B MpoOax. CHIIBHO BCTPAXHYB, BHOBb OTMEUAIOT NEPEX0/1 OKPACKH.

0. BrisiBiaenue mnepoxkcuaasnl (nonop: H>O; okcumpopenvkraza; K® 1.11.1.7) B
kapTodese U B MoJ10Ke. B 0ocHOBE MeTOa EKHUT peakius ¢ OeH3uIuHOM (cM. paboTy 9, a).

XoJ onpenenenus. B aBe npoOGupky HAIMBAIOT MO | MJT COOTBETCTBEHHO CBHIPOTO MOJIOKA
U KapTodensHoro coka. Jlo6aBsioT B 00e npoOsl Mo 5 Kareinb CIUPTOBOrO pacTBOpa OeH3UANHA
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U TIO Karuie pacTBOpa Mnepokcuaa Bojopoa. OTMeuaroT XapakTepHOE OKpalIuBaHKeE.
Odopmienue pabotel. PesynbTarhl 3aHecTH B TaOMMIly MU OTMETUTH XapakTepHOE
OKpaIIMBaHUE UHUKATOPA PEAKIUH.

Marepuan BroisiBnieHHBIM Cybctpar AKuenTop Wnauxatop Pesynbrar
dbepmeHT (moHOD) peaxkuu

B BpIBOgax yka3aTh Ha MPUCYTCTBHEC B OHOJOTMYCCKOM MaTepHalie H3ydaeMbIX
(EepMEHTOB U TIPAKTHYECKOE 3HAYCHUE PAOOTHI.

Tema 11. MeTa60113M yI/1€BO/IOB (2 4acTh)
JlabopaTropnasi padora Ne9

KadecTBeHHbIEe peakiuM HAa MPOAYKTHI THAPOJIN3a HYKJIEONPOTEH/10B IPOKKei

Henbp padoThl: 03HAKOMUTHCS C OCHOBHBIMU JTallaMM HW3YyYEHHUS COCTaBa CIOXKHBIX
OEIKOB.

3apaum:

°C  TIOMOUIIbI0  KAYECTBEHHBIX pEaKIMH  ONpeNe]UTh  OCHOBHBIE  KOMIIOHEHTBI
MIPOCTETUYECKON TPYIIIbI CIOKHBIX OENKOB (Ha MPUMEpPE HYKJICOTPOTEUI0B JPOKIKEN ).

* IPOAHAJIM3UPOBATH MOITYUYEHHBIE PE3YJIbTAThl U CAETATh BHIBO/IBL.

MarepuaJ uccjief0BaHMSA: IEKAPCKUE IPOATKU.

PeaktuBbi: 10% pactBop H2SOs, HoSO4 (xonn), 10% u 30% pactBoper NaOH, 1% u 7%
pactBopel  CuSO4e5H20, NH3*H20(om), 2% ammuaunblii pacTBOop HuTpara cepedpa, 1%
CIUPTOBOM pacTBOp TUMOIa, 1% pacTtBop nudenunamuna, 0,2% cnupToBOii pacTBOp o-HadTOMA,
mosmbieHoBbIi peaktuB (7,57 (NH4)sMo07024 pactBopsitor B 100 mut 32% pactBopa HNO3),
yHHUBEpcajbHas HHAWKATOpHast Oymara.

IIpuGopsl U o00OpydOBaHHE: BECHl DJIEKTPOHHBIC, KOJOBI, OOpPaTHBIM XOJIOJMILHHK,
recyaHasi U BOJsiHasi OaHM, BOPOHKH, OyMaKHbIE (DUIIBTPBHI, MUIETKH, TPOOUPKH, CHUPTOBKH,
JiepKaTelu.

JKCIepUMEeHTAJbHAS YaCTh

Ipunmun metoxa. Hykieonporewabl - CIOXKHBIE OEIKH, MPOCTETHYECKOW T'PYHIoi
KOTOPBIX SBJIAIOTCS HYKICHMHOBBIE KUCIIOTHI. J[J151 KaueCTBEHHOTO aHAJIM3a XUMUYECKOT0 COCTaBa
HYKJICOITPOTEUJIOB MOTYT OBITh MCHOJIBb30BaHBI JPOM¥OKH, OOTraThle STUMU CIOKHBIMH OEIKaMU.
[IponyKThl ~ KHUCJIOTHOTO  THAPOJU3a  HYKJICOMPOTEHJIOB  JIPOAOKEH  OOHApYKUBAIOT
crenu(pUIecKUMH KaueCTBEHHBIMU PEAKIUSIMHU.

1. B3BemmuBarot 2,5 r nekapckux apoxokeil. HaBecky moMemniaror B Ko1004Ky U 100aBIsIOT
20 mn 10% pacTtBopa cepHoit kucnotel. Konbouky 3akpbIBalOT MpOOKOii, B KOTOPYIO BCTaBIEH
oOpaTHBIN XOJIOJUIPHUK, U CTaBAT Ha MecouHyro OaHro. Yepe3 1 yac mocne Hayana KUIMEHUS
KUAKOCTU THUApPOJW3 TmpekpamatoT. llocme oxmaxkaeHuss THAPOIU3AT QUIBTPYIOT Yepes
OyMakHbIN QUIBTP.

2. C ¢wibTpaToM MpOJENBIBAIOT KAYeCTBEHHBbIE PEAKIMHM Ha COCTaBHBIE YaCTH
HYKJIEOIIPOTEUIOB.

A) buyperoBas peakuusi Ha MOJTUNENTHABI.

K 5 xammsam ruapommsara no6asisitor 10 kamens 10% pactBopa ruznpokcuaa HaTpus U |
karuto 1% pactBopa cynbdara meau. JKuIKoCcTh OKpalnBaeTcst B p030BO-(PHOJIETOBbIH 1IBET.

b) CepeOpsinasi npo6a Ha NypHHOBbIE OCHOBAHUSI.

K 10 xamisim ruzponu3ata J00aBISIFOT N0 KarisiM KOHIIEHTPUPOBAHHBIM pacTBOP aMMHUaKa
70 IEJIOYHOM peakiuu (MpOBEPUTHh MO HMHIMKATOPHOW OyMa)kke, OMYIEHHOW B MpPOOUPKY),
3areM 10 kamenb 2% aMMHMa4HOTO pacTBopa HuTpaTa cepebpa. Ilpu crosHuM yepe3 3-5 MUHYT
BBIMAJaeT 0CaJ0K CepeOpsSHBIX COEJMHEHUH NYPUHOBBIX OCHOBAHUM (aJeHHMHA M TyaHHHA),
OKpAIICHHBIN B CBETJIO-KOPUYHEBBIN (OyphIii) 1IBET.
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B) I1po6a Mosuia Ha NeHTOo3Y.

K 10 xamnmsim rugponusara no0aBisitoT 3 kamiu 1% coupToBOro pactBopa THMOJA,
[IEPEMEIIMBAIOT M 10 CTEHKE MpOOMpKH OcTopokHO mnpuwinBaior 20-30  kamens
KOHIICHTPUPOBAaHHOM cepHOM KucaoThl. [locne mepememMBaHus pa3BUBACTCA KPacHOE
OKpallluBaHuEe, OOYCIIOBJIEHHOE MPOAYKTOM KOHJAEHcauuu Tumona ¢  Gypdypoiiom,
00pa30BaBIIMMCS U3 TICHTO3bI.

I') [Ipo6a Tpommepa Ha pu6o3y U 1e30KCUpUd03y.

K 5 xamsam runponmsara nqo6asisitor 10 xanens 30% pactBopa ruppokcuaa Hatpus u 1-3
Karu 7% pactBopa cyibdara Meau A0 MOSBICHUs Hercuesaroueld Myrtu ruapokcuaa meau (11),
nepeMmennBaroT. [Ipu HarpeBaHUM 10 KUMEHUS BBINAJAET KENThIM ocafok ruapokcuaa meau (1)
WJTU KpacHbIN ocanok okcuaa meau (1).

) KauecTBeHHasi peakuusi HA pud03y U 1e30KCUPUO03Y ¢ THU(PeHnTAMHUHOM.

JudbenunaMuH naeT CMHEE OKpalIMBaHUE C JAE30KCHPUO030i U 3eneHoe — ¢ pubosoit. K 5
KarisiM ruziposinzara o0asistor 20 kanens 1% pactBopa qudeHniaMuHa U NpoOUpKy CTaBAT B
KUIISIIYIO BOJSHYIO OaHIo Ha 15 MuHyT. Pa3zBuBaercs cuHe-3e/eHoe OKpallliBaHue.

E) KauecTBeHHas1 peakuusi HA YIJeBOAbI € 0-HAPTOJIOM.

K 5 xammsim ruaponmzara pobOasistor 3 kammum 0,2%  cipTOBOTO — pacTBopa
o-Hadroma m 20 Kamedb KOHUEHTPUPOBAHHON cepHOW KucioThl. IlosBisieTcss po30BO-
(uosiIeToBOE OKpAILIMBAHUE.

7K) MosmmoaenoBasi npoda Ha pochopHyI0 KHCJIOTY.

K 10 xamnsm rugposmsara nprimBaroT 20 Kareiab MOJUOJAEHOBOTO PEaKTHUBA M KHITSATST.
[Ipu 3TOM KHIKOCTh OKpalIMBaeTCs B JIMMOHHO-XENTHIM 1BeT. [IpoGupKy cpazy oxiakaaroT B
CTpye XOJoaHOW Boabl. Ha mHEe mpoOMpKH TMOSBIAETCS KPUCTALIUYCCKUN JIMMOHHO-)KEITHINA
ocasok GhochopHO-MOIMOACHOBO-KHCIOTO AMMOHHS.

IHopsinok padoTbI

1.ITonyuuTs y mpenogaBaTens 3a/laHue.

2.BbINoMHUTE pabOTY COMIACHO METOAUYECKUM PEKOMEHIAIUSIM.

3.0bopMuTh OTYET.

4.BputuTh 0TpaboTaHHBIE PACTBOPBI, IOCYAY BBIMBITh. CliaTh pabouee MecTo.

Conep:xanue oTyera

1.Tema, nienp 1 3371291 pabOTHI.

2.HaOmronenus.

3.BeIBOIBI IO MIpOICIIaHHOM padoTe.

Tema 12. MeTa00113M JHIIHIOB
JlaGopaTtopuas padora 10
KosmuecTBeHHOE onpeeenne NHPOBUHOTPATHOI KHCJIOTHI B KPOBH KOJIOPHMETPHYECKHM
MeToAO0M (1o YMOpaiiTy)
[MupoBuHOTpagHast KucioTa (MHUPYBaT) SBISETCS OJHUM U3 IEHTPAIbHBIX METa0OJIUTOB
yriaeBoaHoro ooMeHna. OHa oOpasyeTcs B Mpollecce pacmaja TIOKO3bl U TTUKOTeHA B TKAHSX ,
IIPYU OKHUCIICHUU MOJIOYHOM KMCIIOTHI , @ TAK)KE B PE3YyJIbTaTe MPEBPALLCHUN PSAJa aMUHOKHUCIIOT.
[Ipu okuCIUTENHHOM AeKapOOKCHIMPOBAHUM THUpyBaTa oOpasyercs aneTui-KoA , KoTopslii
Bcrymaer B 1ukia KpeOca. IlupoBuHOrpamHas KHcIoTa - OJUH M3 OCHOBHBIX CYOCTpaToB
TJIIOKOHEOTEHE3A.

[Tpunuun merona. [lupyBar npu B3auMoaeHCTBHU C 2,4-TUHUTPO(EHUI-TUAPA3UHOM B KUCIIOH
cpeae oOpasyer 2,4-TUHUTPO(PEHMITHAPA30H MUPOBUHOTPATHON KUCIOTHI. DTO COEJUHEHHUE B
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HIETIOYHON cpejie MPHOOpeTaeT KOPUYHEBO-KPACHYI0 OKPAacKy, HHTEHCUBHOCTh KOTOPOI MpsSMO
IIPONOPLIMOHAIIbHA COJEPYKAHUIO TUpYyBaTa.

Peaktusel.

1. 10 %-ii pacTBOp TpuXIIOpYKCYCHON KUCIOTHI (TXY).

2. 3%-it pactBop NaOH.

3. 0,1 %-ii pactBOp 2,4-muHuTpodenmnruapasuna (2,4-1 H D I).

4. DtanoHHbIN pacTBOp, coAepkanmii 2 M r nupysara Hatpust B 100 M H20.

Xon pabdotsl . B neatpudyxuyro nmpodupky ormepsror 2 mu TXY, nmobasmstor 0,5 M 1 KpoBH,
B30aITHIBAIOT U OCTaBIAIOT CTOSATH 10 M MH. JUIsl Ocax/1eHus OENKOB; 3aTeM LEHTpU(yrupyror 5
MuH. nipu 3000 g. Jlanmee Gepyr 2 mpoOupku — B mnepByto BHocaT 0,5 M 1 uentpudyrara
(ombITHAs mpoba), Bo BTOpyto 0,5 m 1 H20. B 06e mpobupku nobasistor mo 0,5 m 1 3%-
roNaOH, BeIIep>KUBAIOT 5 MUH. TP KOMHATHOM Temneparype, n106asisitot0,15 m 10,1%-ro 2,4-
JH®I', nepememmBaroT 1 nomematot B Tepmoctar rpu 37°C Ha 15 mun. 3arem noGasisitot 3,5
M 11 3%-roNaOH u uepe3 5 MuH. onbITHYIO TpoOy (oTokosopumerpupyior npu 440 HM B
KIOBETaX C TOJIIHHOU ciiog 0,5 cM, TPOTUB KOHTPOJISL.

Pacuer. Copepxanue mnupyBaTa B TpoO€ OMNpeneisioT MO KaauOpoBOYHOMY TIpaduky,
MIOCTPOEHHOMY IO CTaHJIAPTHBIM pacTBOpaM IHUpyBaTa.

[Toctpoenne kanmuOpoBoyHOTO Tpaduka. M3 3TaloHHOTO pacTBOpa MHUpyBaTa MPUTOTABINBAIOT
KaJIMOPOBOYHBIE PaCTBOPHI COTIIACHO TabuIie 1.

Ta6muma 1. [lpuroTosienre KamnOPOBOYHBIX PACTBOPOB MUPYBATa

Howmepa PeakTuBebl , M1 CojepkaHue nupyBaTa
pOoOUPOK OTaIOHHBIN H>0 Mr% MKMOJIb/JT
pacTBop
1 1 4 0,4 36
2 2 3 0,8 72
3 3 2 1,2 109
4 4 1 1,8 163
5 5 0 2 181

N3 kaxmoi npobupku otOuparoT mo 0,5 M KaTuOpOBOYHBIX PACTBOPOB M 00pabaThIBAIOT TaK
ke, Kak OombeITHY0 mpoOy. [lo pe3ynbratam H3MepeHHid MOCTPOUTH TpaduK 3aBHCHUMOCTHU
ONTUYECKOH IJIOTHOCTH PACTBOPOB OT KOHIIEHTPAIIUU THUPYBaTa.

Copep:xaHue mupyBaTa B KpOBH 30pOBOT0 ueioBeka koneonercs ot 0,4 no 1,2 Mr B nenunurpe
kpoBu (34-102 mxmoub/n), aB Moue- 0T10 10 25 Mr B CyTOUHOM AMype3e.

Haubounee pe3koe moBbilIeHNE KOHLEHTPAIMK MHUpYyBaTa OTMEUYaeTcs MpU MBIIIEYHOM padoTe U
B 1 - BuramunHON HemoctarouHOCTH. [Ipu OONMBIIMX (HU3MYECKUX HArpy3Kax KOHLEHTpalus
NUpyBaTa MOKeT NoBbIIAaThCs 10 5 M 1/100 mut. IToBbIIeHHOE coslepKaHue MUPYBaTa TOKCUYHO
JUIsL OpraHu3Ma.

Tema 13. MeTa0013M 0€JIKOB

JlaGopaTtopnasi padora 11
Konn4yecTBeHHOe onpenie/ieHre KpeaTHHHHA B MOYe

®opma A Crpannra 43u3 58




MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO

o o Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@ - PabGouas mporpamMma v CIUIUIMHBI

KpeatnHuH sBIsieTCS OJHUM W3 KOHEYHBIX MPOJYKTOB a30THUCTOrO OOMEHa M HOPMAIBHOH
COCTaBHOW YacThI0 MOYHM. 3a CyTKM C MOYOM BBIIENAETCS KpeaTMHHWHA y MyxuuH 8,8-17,7
MMoutb (1-2 1/cytkm), a y xxenmuH — 1,7-15,9 mmons (0,8—1,8 r/cyrku). Kpeatnnun siBisiercs
aHTHIpUIOM KpeatnHa. Kpeatun coaepkurtcs B Mpimiax (0koso 80 %), 0coOOCHHO B CEpJICUHOH,
rje u3 Hero npu yaactuu AT® oOpasyercss Makpodpruveckoe coenHeHue kpearuadocdar, mpu
pacriage KoToporo oOpasyercst kpeatuHuH U (ocdar. KpeatnH B mMode B3pOCIOTO 3710pOBOTO
YelIoBEeKa OTCYTCTBYET, MOSBJICHUE €r0 B MOYE Ha3bIBAIOT KpeatuHypued. OJHAKO y JCTeH U
MOJJPOCTKOB MOYa BCETAa COACPIKUT KPEaTHH.

Lenp mabopatopHOH pabOTHI — ONIPEACTUTH COIEPKAHUE KPEaTHHINHA B MOYE.

3anauu:

1. OnpenenuTh cofep)aHue KpeaTHHIHA B MOYE.

2. OneHuTh JMarHOCTUYECKOE 3HAUCHNUE KPeaTUHUHA

[Tpuanun metona.

Kpeatnunun npu B3auMOAECHCTBMM C MUKPUHOBOW KHCIOTOM B IIEJIOYHOU cpene oOpasyer
OKpallleHHbIE COeIMHEHUS, THTEHCUBHOCTh OKPACKH KOTOPBIX MPOMOPLUHUOHATIbHA KOHIIEHTPALIUU
KpeaTHHHHA B MOY€ U ChIBOPOTKE KPOBH.

Hccnenyembln Matepuai: Moya.

PeakTuBbl: cTangapTHBIM pacTBOp KpeaTuHUHA (177 MKMOIB/1); 2 %-HbIW pacTBOP MUKPUHOBOUW
kucinoTsr; 10 %-aeir pactBop NaOH; 5 %-ubm pactBop TXVY; qucTnimupoBaHHas BOA.
O6opynoBanue: mpoOupku, nunetku, DIK, KIOBETHI.

XO/l PABOTHBI. Ilepen onpenenenneM coliepxkaHusi KpeaTuHuHa Mo4y pa3BoasaT B 100 pa3. Oto
pa3Be[CHUE YUMTHIBAIOT MPH pacuerax. B ombiTHOW mpobe cmemmBator 0,5 mia mouwm; 0,25 M
mucTuupoBanHor Bobl; 0,25 M TXVY; 0,5 mn mukpuHoBoH kucioTsl; 0,5 Mo NaOH. Yepes 20
MHH KOJIOPUMETPHUPYIOT Ha 3€JI€HOM CBETOGMIBTpe (yTrHa BOJIHBI 540 HM) B KIOBETE TOJIIIMHO W
0,5 cM mpPOTHUB KOHTPOJIA, MPUTOTOBIEHHOTO B TMpeasiaymed pabdore. PaccumThiBaroT
KOHLIEHTPALIMIO KpeaTHHIHA B MOY€ 110 (POPMYIIE C yUETOM €€ pa3BeICHMUS:
CopepxaHue KpeaTHHUHACYTOUYHOW MOY€e PAaCCUUTHIBAIO MO hopmyrie:

C - 1,5/ 1000 = mMoJIB/CYTKH,
rae C — KoHIIeHTpaIusl KpeaTHHUHA B MOY€ B MKMOJIB/M; 1,5 — cyTouHbIW nuype3 B auTpax, 1000
— KO3 PUIMEHT MepeBoia MKMOJIb B MMOJIb.

Hopma kpeatunuHa B cbIBOpoTKe KpoBH — 53—-106 Mxmoinw/n, B cyrounod moue — 4,4-17,6
MMOJIb/CYTKH.

VYBenuueHue KpeaTMHMHA B MoO4Ye HAOMIOJaeTcs TMpH YCHIEHHOW MbIIIeYHOW paboTe,
JMXOPAJT0YHBIX COCTOSHUSX, THEBMOHHUH, BBIPAKEHHOW HEIOCTATOYHOU (DYHKIIMH ITCYCHHU.
[ToHmxkeHne KpeaTMHWHA B MOYE — MPHU MBIMICYHOW IUCTPO(HHU, TOJIOJAHUH, JEreHEPaIUH
MOYEK, JICHKEMHH.

TpeboBanus k opopmiIeHHIO Ta00PaTOPHOU PAOOTHI.
B oTuere ykaszartp 1enb, 3a7a4u, X0/ BHIIOJIHEHUS paOOTHI.
Cnenatb BBIBOJIBI.

Tema 15. Hyk/1enHoBbIe KHCJIOTBI
JlaGopaTopnasi paGora 12
Omnpenenenne TemMneparypsl JIaBJICHUS BOJOPOIHBIX CBA3EH
CootBercTByIOImME Mapbl a30TUCTBIX OcHoBaHMKW HatuBHOW JIHK ymopsimoueHHo cBsi3aHbl
MEXJly COOOM BOJOPOAHBIMH CBSI3SIMH, TeMIIEpaTypa IUIaBJICHHUS KOTOPBIX HOCHUT XapakTep
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OJTHOMOMEHTHOTO KoorepatuBHoro mnpornecca. I[lostomy mpu uc JIHK nabmomaercst sipko
BBIpQKCHHBIM (Da30BBIM IEPEXOi, T.e. B Y3KOM TemmepaBaHHbIX oOpasuax JIHK, B koTopbix
BOJIOPOJIHBIE CBSA3M HE YNOPSAJIOYEHBI, NOCIEIHUE DPA3PYILAIOTCS NOCTENEHHO, IPHU pa3HBIX
temneparypax. Takum oOpa3zoMm, HatuBHOCTh JIHK. 3ameueno, 4yto 3HadeHuwe Temmeparypbl
«masneHus» JIHK koppenupyer ¢ conep:kanuem B ee moJiekyine ['L[-map.
Hccnenyembin matepuad: npenapat JJHK.
PeakTuBBI: CTaHIApTHBIM COJIEBOW pacTBOp, coaepxamuu xiaopun Hatpus (0,15 moinp) u
uutpat Hatpud (0,015 mons) B 1 11 (pH=7,0).
OO6opynoBanme: CrieKTPOPOTOMETP C TEPMOCTATUPOBAHHOU KaMEPOU.
Xona paborsl. [Ipenapar IHK pactBopstor (u3 pacuera 10-20 mxr /IHK B 1 mMi1) B cTanmapTHOM
COJIEBOM pacTBope, pazbasienHoM B 10 pa3. PactBop momemaroT B kBapiieByto kioBety (1 cm) ¢
repMETUYECKOW KPBIIIKOW JUIsl MPEIOTBPAILLEHUS] HBIX TeMIlepaTypax B MPOMEXYTKE OT 25 1o
95°C c unTepBanoM He Oosiee 5 °C U BBIACPIKKOW TIPH OMPECTICHHON TEMIIEpaType B TCUECHHE 5—
10 munyt. Ecnu HaOmrogaeTcst pe3koe M3MEHEHHE DKCTUHKIIMHU MPU KaKOW-TH00 TeMIiepaType,
3TO yKa3bIBaeT Ha TO, 4to Hccieayemas [IHK HatuBHA; eciv poCT 3KCTUHKIMU MPOUCXOUT
nocrenenHo, To JJHK wactnuno nenatypupoBaHa.
[lo pesynbraraM H3MEpPEeHMH CTpPOSIT KPHUBYIO <«IUIaBJIe€HUs». JlJIi 3TOro MO OCH OpJaUHAT
OTKJIA/IGIBAIOT OTHOIIIEHHE ONTHYECKOU IJIOTHOCTH PacTBOpa MpH u3MepsieMou temmepatype ()
K ontuyeckod 1ioTHoctu npu 25 C, a mo ocu alciucc — Temneparypy. TOuKy IutaBieHuUs
HaxoJsIT 1o KpuBoW miaBieHus. OHAa COOTBETCTBYET CepeAUHE 30HBI IMOAbEMA KpPUBOH
OTHOCHUTENIbHOU 3KCTUHKIIUH.
3aBUCUMOCTh MEXIy TOUKOW «IuiaBieHusi» u coaepxkanueM ['1l-map B JIHK onpenenstor mo
dhopmyre
Cru=2,44 (t 1= 69,3), rie

Cru — cozeprkanue I'L] map B MOIApHBIX IpoleHTax, 69,3 u 2,44 — nocrosHHbIe K03 DHITHEHTHI

CpenHue naHHbIE OTYYaroT U3 3—4 nmapajuieIbHbIX OTBITOB.

Tema 16. UnTerpanus KJieT04HOro ooMeHa
JlabopaTropnasi padora Nel3
KauecTBeHHbIE peaKIIMd HA TOPMOHBI

Leab paboTbI: MMO3HAKOMUTHCS C HEKOTOPHIMHM XHMHUYECKUMHU CBOMCTBaMH TOTOBBIX
IIpernapaToB FTOPMOHOB.

3agaun:

*[IpO/IeNIaTh NEPEUNCIICHHbIE HIKE XUMUUECKHE PEAKIINH;

*[IpOAHAIM3UPOBATH MOJTYUYEHHBIE PE3YJbTAThI U CAETIAaTh BBIBOIL.

MatepuaJj ucciaeroBanus: 1%pacTBopbl HHCYIMHA U a/IpeHAIMHA.

PeakTuBbI:HNO3konn), 10% pacTtBopa NaOH, 1% pacrBop CuSO45H;0, peakTus
®ouas (k 5% pacrBopy (CH3COO).Pb npubdasisiior paBHblii 00bem 30% pacrBopa NaOH
10 pacTBOpeHusi oOpa3oBaBuierocs ocaaka), 1% pacrsop FeCls, NH3*H20 (onu), 1%0
pacTBop cyJabpannaoBoii kuciaorsl, 5% pacreop NaNO2, 10% pactBop NaxCO:s.

IIpuGopsl 1 06opyAoBaHUe: TPOOUPKHU, TUIETKH.

JKCINepPUMEHTAIbHAA YaCTh

1. KayecTBeHHbIC peaKIMU HA HHCYJIHH.

A) Peaxyus I'ennepa.K 10 xamisiM KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTBHI OCTOPOXKHO I10
CTeHKE MpOOMpPKM NpWIMBalOT paBHBIM 00beMm (10 kamenb) pacTBopa uHCynuHa. [IpoOupky
HAKJIOHAIOT TOoJ yriaom 45° Tak, 4ToObl JXKHAKOCTH HE cMemuBaiuch. Ha rpanune aByx
KHUJIKOCTEH oOpazyercst 6enblit aMoOp(HBI 0ca oK B BUE HEOOJIBIIOTO KOJIbIIA.

b) buypemosas peakyua. K 10 xarmism uHCynuHa no6aBisatoT 5 kanens 10% pactBopa
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ruapokcuaa Hatpus U 1 xammo 1% pactBopa cepHokucinoi Meau. JKuakocTh OKpaluBaceTcs B

(UONETOBBIN 1IBET.

B) Peakyua @ona. K 5 xannsM pacTBOpa MHCYJIMHA IIPUIIMBAIOT 5 Karlelb peakTuBa PoJis
n kunaTaT. Yepes 1-2 MHUHYTHI OpU CrOpaHHMU MOSIBISETCS Oypblil WM YEpHBIM 0cCagoK

CEPHUCTOTO CBUHIIA.
Pe3ynbratel onbiTa 3anumuTe B Ta0MIy 9.

Taoauma 9.

Ha3sBanue peakuuun Oxpacka

O 4eM cBHUAETENbCTBYET
OKpackKa peakuuu?

Peakuus I'essiepa

BuyperoBasi peakuusi

Peaknusa Doasn

2. KauecTBeHHbIe peaKH Ha aIpeHAJIMH
[lo xumuyeckol mpupoae agpeHaIUH SBJISETCS MPOU3BOJHBIM NMUpokaTexuHa. OH JIErKo
OKHCIISIETCS, IPEBpallasiCh B HEAKTUBHBIN XUHOH - aAPEHOXPOM (KpacHOTO I[BETA):

HO CH——CHz WNHCH:

HO oH

-0

-
CH |}

ICa
G\ TH
o— N

AnpeHoxpoMm  naiee obpa3zoBaHuEM
KOPUYHEBOTO MUTMEHTA.

A) Peakyusn c xnopuvim cenezom. llpn B3auMOJEHCTBUMU aJpC€HAIIMHA C XJOPHBIM
&Keye30M o0pa3yercs 3eJIeHO€ KOMILJIEKCHOE COeIMHEHUE THIa (peHoTa.

B npobupky BHOcaT Tpu karmuu 1% pactBopa anpenanuna u 1 kammo 1% pactBopa
XJIOpHOTO Kene3a. JKuakocTs nmpuodperaeT 3eneHoe okpamuBanue. [Ipu nobaBinenuu 1 kamnu
KOHLIEHTPUPOBAHHOTO aMMHaKa OKpacKa IepexXOoJUT B KpacHyI0 BCJEICTBUE 0O0pa3oBaHUs
aJIpeHOXpOMa, a 3aTeM B KOPUYHEBYIO.

b) /luazopeaxkuyusa. B pe3ynbrare B3auMOACHCTBUSA aJpEHAIMHA C JHA30COCAMHEHUSIMHU
oOpa3zyroTcst azokpacutenud. B npoOupky BHocar mo 3 kxammm 1% pactBopa cyinbghaHHIOBOMN
KHUCTIOTHI, 5% pacTBOpa a30TUCTOKHCIOTO HATpus, 5 Kamenb pactBopa aapeHanuna (1:1000) u 3
karm 10% pacTtBopa yriaekuciaoro HaTtpus. ZKUAKOCTh OKPAIIMBAETCS] B KPACHBIN LIBET.

Pe3ynbratel onbiTa 3anuimuTe B Tadnuiy 1.

MMOJIMMEPU3YECTCA C BBICOKOMOJICKYJIAPHOT'O

Taoauma 1.

O 4em cBHACTEIBCTBYET
OKpacKa peakuuu?

Ha3panue peakuuu Oxpacka

Peakuuss ¢ XJIOpHBIM
JKeJIe30M
JAuna3opeakuus

ITopsinok padoThI
1.ITonyuuTs y npenoaBatess 3a1aHue.
2.BbIMoaHUTE paboTy COTIACHO METOANYECKUM PEKOMEH/IAIUSIM.
3.0¢opMUTH OTUET.
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4.Boumnth 0TpabOTaHHBIE PACTBOPBI, TOCYY BEIMBITE. C1aTh pabodee MecTo.

Conepxanue oT4yeTa
1.Tema, uenp u 3a1a4u pabOTHIL.
2.HaGmronenust.
3.BeIBOIBI 1O TIpOAETaHHOM paboTe.
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8 TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PEOEPATOB

Jlanublit Buj paboTel He npexycMoTper YII

9 MNEPEYEHb BOITPOCOB K DK3AMEHY (BAUETY)

a) IEPEYEHD BOIIPOCOB K 3AYETY

15

16.
17.
18.
19.

20.

21.

22.
23.
24,
25.

26.
27.
28.
29.
30.
31.

buonoruueckast xumus kak Hayka. [Ipenmert, 3a1aun, OCHOBHbIE HANpaBJICHUS pa3BUTHUS
OMOXMMMH.

Wctopus pa3Butus 6MOXUMUN. XPOHUKA BaXKHBIX OTKPBITUH B OMOXUMHHU

broMounekynbl 1 K1eTouHble CTPYKTYpbl. OCHOBHBIE KJIacChl OMOMOJIEKYII.

[IpuHIHAIIBEI OpraHu3anyy KUBOKH MaTepUU

[IpuHUMIB GYHKIIMOHUPOBAHUS KUBOU MaTepUU

Metonpl, UCHONb3yeMble B OMOXMMHH: XUMHUYECKHE; (u3nueckue; (pepMeHTaTUBHBIE
METO/1bI, MOJIEKYJISIPHO-T€HETUYECKHE.

Martepuansl 111 OMOXMMUYECKUX HCCIIEI0BaHUM

OO6mwme npeacTaBiaeHus 00 yrieBo1ax

AHOManuu JMHENHOW CTPYKTYpPHI YIJIEBOIOB

. XMMHYECKHE CBOMCTBA YIJIEBOJOB

. Ctpoenue v QyHKIIMM OCHOBHBIX MPEACTaBUTENCH TucaxapuioB

. Ctpoenue v QyHKIIMM OCHOBHBIX MPEACTaBUTENEH MOIMCaxapuI0B

. IlepeBapuBanue yrieBoaoB

. Katabonmnueckne u aHaboMWyecKWe TMYTH MeTa0oJiM3Ma YrieBOJOB B OpTraHU3ME

YCJI0BCKa.

. BcacblBaHne MOHOCAaxXapuJ0B B TOHKOM KHUIIEYHUKEHW HX JAIbHEHIINWA TPaHCIOPT.

['mroko3HBIE TPAHCTIOPTEPHI

Oco0eHHOCTH BHYTPUKJIETOYHOM JOKaIu3auuu (epMEHTOB TIIUKOJIN3A.

AspoOHBIN 1 aHAPPOOHBIN IITMKOIM3. MOJIOUHAs KACTI0Ta KaK TYITMKOBBIA METa0OJIHUT.
CrnupToBoe 6posxenue.Poib neuenu B MeTaboiu3Me 3TaHoJIa.

[lepBuunble cyOcTpaThl TIIIOKOI€OreHe3a M 3aBUCHUMOCTh MX BKIIFOUEHHS B IMPOLECC OT
(bU3HOJIOTrMYECKOTr0 COCTOSTHUS OPraHu3Ma.

Hukn Kopu u ero 3HaueHue. DHEpreTHUECKOE 3HAUEHUE MPOIECCOB TIIMKOJIU3A H
TJIMKOT€HOJIN3A.

DOHepretudyeckuii 3G ¢GeKT MOJTHOTO OKUCICHHS OJHOM MOJEKYNbl TIIIOKO3bI 0
YIIIEKUCIIOTO T'a3a U BOIBI.

3HaueHue MPOIECCOB TIMKOIN3a U TJIMKOTCHOIH3A.

Bxurouenue Apyrux yriaieBoa0B B MPOLECC TIMKOJIN3A.

Perynsauus rnmukonuza. @akTopsl, BIUSIONIME HA CKOPOCTh PEAKIIUM.
[TenTo3odochaTHblil UK - MyTh MPSIMOTO OKHUCIEHUS TIIOKO3bl. 3HAaYEHHUE MOHITHMA
"mpsMoe okucieHue", "anbTepHATUBHBIA MyTh" OKHCIEHHUS YIJIEBOJOB. 3HAuEHUE
nento3odocharnoro mytu. Yuactue COz, HAJI®H> u meHTO3 B CHHTETHYECKUX
poueccax.

Karabonusm riroko3sl (TITUKOIN3)

buocuHTE3 TITI0K03BI (TIIIOKOHEOTEHES)

KaraGonu3m rimkoreHa (TIMKOTeHOH?3)

buocunTes rmkoreHa (IIIMKOHEOT€HES)

Perynsius yrneBoaHoro ooMeHa

OO1as XxapakTepuCTUKa JUMHI0B
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32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

46.
47.
48.
49.

50.

51.
52.
53.
54,

55.
56.
S7.
58.

59.
60.

61.

Knaccudukamus, crpoenne u GyHKIUHN KUPHBIX KUCIOT

XapakTepruCcTHKa HETIOJISPHBIX JIUMTUA0B

XapakTepUCTHKA TOJISIPHBIX JIUITHIOB

Xapakrepuctika GochomnuIoB

XapakTepucTrka c(hpUHTOIUITNIOB

XapakTepucTuKa CTEpOUI0B

Crpoenue u GyHKIMH KICTOYHBIX MEMOpaH

TpancmeMOpaHHBIN IEPEHOC BELIECTB: MPOCTast U obneryennas auddysuu

AKTHUBHBIN TPAHCIOPT: CUMIIOPT, AHTUIIOPT, YHUIIOPT

Pa6ora K*,Na*-AT®-a3sl

[IepeBapuBanue IMnuI0B

Tpancnopt u MOOMIM3ALINS TUTHIOB

OxwucrieHre HaCBIIIICHHBIX JKUPHBIX KHCIOT

OxucrieHre HaChIIIEHHBIX JKMPHBIX KHUCIOT. DHEpPreTUYecKui OallaHC OKHUCICHUS
XKUPHBIX KUCIOT OXUpeHue

Onpenenenue noustus Oenok. Knaccuduxanms 6e1kos.

AMMHOKHUCIIOTHBIN cocTaB 0enkoB. Kiaccudukarims aMUHOKHACTIOT

PU3NKO-XUMHYECKHE CBOMNCTBA aMUHOKHCIIOT

CrpykTypHass opraHu3anusi OEJKOBBIX MOJIEKYJ: NMEpBUYHAs U BTOPUYHAS CTPYKTypa
Oenka

CrpykTypHas opraHuzanusi OEJIKOBBIX MOJIEKYN: TPETHYHAs U YeTBEPTUYHAs CTPYKTypa
Oenka

OO6mrast XxapaKTepuCTHKA a30TUCTOTO0 OOMeHa

[TepeBapuBanme 6enkoB. [IpoTeonn3 TkKaHEBBIX OCIKOB

BcacbiBaHue aMUHOKHUCIOT. TpaHCIOPT AaMUHOKHCIIOT Yepe3 KIETOUHYI0 MEMOpaHy
Peakun aMHHOKUCIIOT (mepeaMUHMPOBAHUE, Jie3aMMHUPOBaHHE,
JEeKapOOKCUITMPOBAHHE )

OO0pa3oBaHue U yTUIM3ALK AMMHAKA.

buocuHTe3 MOUEBUHBI

Onpenenenue nouaTus pepment. buoxumundeckas npupoaa GpepMeHTOB

OyHKMKM (EepMEHTOB B KUBOM opraHuzme. Creuuguyeckue yepTsl OMOJIOTHYECKOTO
KaTajnza

Knaccudukanus ¢pepmeHTOB

VYpaBHeHHe cKOpocTH (epMeHTaTUBHOM peakiuu. KoHCTaHTBI (epMeHTaTUBHON
peakumu Ky 1 Vyax. EAMHUIBI )epMEHTaTUBHON aKTUBHOCTH

Crpoenue epmeHTa

0) IEPEYEHb BOITPOCOB K DK3AMEHY

wCooNoU~wWNE

10

D¢ dexTs (pakTOpsl) PepMEHTATUBHOTO KaTaau3a

Bnusinue ycnoBuit cpeibl Ha CKOPOCTh (PepMEHTATUBHON peaKuu

[TpuHIMOBI perynsuuu GepMeHTaTUBHON aKTUBHOCTH

AKTHBUpPOBaHNE U UHTUOUpPOBaHUE (PEPMEHTOB

KogepmenTs! 1 KohakTopsl

Knaccugukanus KJIeTok 1o nocTyrnjaeHuo SHEPTUn

CtpoeHue U XapakTepUCTHKa MaKpOIPTUUECKUX coelmHeHni Ha mpumepe ATD
CyOctpaTtHoe dochopunupoBanue

Teopun 61OJIOTHYECKOTO OKUCIIEHUS

KomnoneHTs! pixarenbHol nenu. OkuciaurenbHoe GochopunupoBaHue
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11. OcHOBHBIE MOJOKEHUS XEMUOCMOTHYECKOM Teopuu MuTuerna

12. Pazo6menue aprxanus u pocopunrpoBanus

13. XapakTepucTuka OCHOBHBIX META0OJIUICCKHX TyTeH

14. Peakuuu mukia Kpebca

15. DHepreruueckuii 6ananc nukiaa Kpedea

16. O0mas xapakTepUCTHKa HYKIEUHOBBIX KHCIIOT

17. MHoroo6pas3ue MeMOpaHHBIX CTPYKTYP U BBITIOJTHIEMBIX UMH (DYHKIIHIA.

18. Crpoenne nUNHIOB, BXOMSAIIMX B COCTaB KJIETOYHBIX MeMOpaH:  (QopMyIbl
¢dochonmunuaoB, TIMKOIUIUAOB, XojecTeposia. AMPUNATHYECKUE CBOWCTBA JIUIHJIOB
MeMOpaH.

19. benku memOpaH (MHTETrpaNbHbIC, IeprepruIecKre): 0COOEHHOCTH CTPYKTYpPHI, CBOWCTBA,
¢byHkuy. B3anMonaelicTBrs O€NKOB U JTUMHIOB B OMOJIOTMUECKUX MeMOpaHax.

20. Acummerpusi memOpan (mpumepbl). CrnocoOHOCTH OENKOB ¥ JIMNUIOB MeMOpaH K
natepasibHOM  udPy3un. OrpaHuyueHHas BO3MOXKHOCTh TmomnepeuHor auddysuu B
MeMOpaHax.

21. TpaHcTIOpT BEMIECTB 4Yepe3 MeMOpaHbI: TpocTas u obOjerdéHHas nTudy3ns, aKTHBHBIN
TPAHCIIOPT, IK30- U SHAOLIUTO3, UX OCOOEHHOCTH.

22.Na+, K+-AT®-a3a, MexaHW3M JEHCTBHUSA, pPOJIb B IMOJICPKAHUU TPAHCMEMOPAHHOTO
MOTEHITaja U BO30yTUMOCTH MEMOpaHBI.

23. TlepBu4Has CTPYKTypa HYKIEHHOBBIX KHCIOT. HyKI€OTHIBI M HYKIICO3UIbI

24. TTpaBwia Yaptrodda

25. Bropuunas crpykrypa JJHK

26. Oco6ennoctu ctpoenuss PHK u ee Bub

27. 'mOpuau3anusi HyKJICUHOBBIX KUCIOT

28. CTpoeHne XxpoMaThuHa U puOOCOM

29. Permukanus JIHK

30. Tpauckpunuus ¢ JJHK

31. IlonsTue reHeTUYECKUM KOJI. AKTUBUPOBAHHE AMUHOKHUCIIOT

32. Ctpoenue pudbocom

33. Tpancsus

34. I'eTepOLIMKIINYECKUE a30TUCThIE OCHOBAHUS BXOIAT B COCTABE MPUPOIHBIX HYKJICOTHU IOB.

35. [IeHTO03hI MOHOHYKJICOTH OB M MX KOH(pOpMaIuu

36. Hykiieozuipl. CTpyKTYpHBIE OCOOCHHOCTH ITYPUHOBBIX M MUPUMUIHMHOBBIE OCHOBAHHUS?

37. buonoruyeckas pojb HyKJICOTHIOB U UX IPOU3BOIHBIX.

38. Paznmnums B xumuueckoM cocrase JJHK u PHK

39. CyTb npuHIUIIA KOMILIEMEHTAPHOCTH B CTPOCHUU HYKIEMHOBBIX KHCIIOT

40. Kaxoss! ¢pynkiun JJHK u PHK B kietke

41. Ilnan crpoenus 3penoid MPHK

42. Ocobennoctu crpoenus TPHK

43. Buibl XUMUYECKUX CBs3€l, y4acTBYyIIMX B ()OPMHUPOBAHUHU IEPBUYHON, BTOPHUYHOU U
TPETUYHOM CTPYKTYpP HYKJIEHHOBBIX KUCIIOT.

44. Yposuu kommnaktuzanuu JTHK.

45. CriocoObl peryisiiui  akTUBHOCTh (PEPMEHTOB B KIIETKE?

46. MexaHHU3MBI PEryJIsUN KOJIM4YecTBa (PEpMEHTOB

47. Tlupysar u anetmin-CoA Kak BaKHEHIINe KIIF0YeBble METa00IUTHI

48. MexaHu3M JIeHCTBUSI TOPMOHOB OEITKOBOM U MENTHIHOMN MPUPOIBI

49. MexaHu3M JIeMCTBUS CTEPOUIHBIX U TUPEOUIHBIX TOPMOHOB

50. OnpenienseTr NpoA0JKUTEIBHOCTH BO3AEHCTBHUSI TOPMOHAILHOTO CUTHAJIA?

51. Topmonsl IDKOK, nx xumudeckas npupoja, MEXaHU3M JeHCTBUS, KIETKU-MHUIICHU.

52. Biiusinue MHCYIMHA HAa OOMEH YTJIeBOJIOB, JTUIU/IOB, OETIKOB.
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53. BousiHue riarokarona Ha 0OMeH YTJIeBOJOB U JIMITHIOB.
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10 CAMOCTOSTEJIBHAS PABOTA OBYYAIOLIUXCS
Conepxxanue, TpeOOBaHMs, YCIOBUS M TOPSAIOK OPraHU3allMd CaMOCTOSATEIbHOU
paboThl OOydJaromuXxcsi ¢ ydeToM (QopMbl OOydeHHsI OINpeessieTCs] B COOTBETCTBUU C

«Ilomoxenuem 00

OpraHu3aIuu

CaMOCTOSTEILHON

paboThHI

00yJarouuxcs»,

YTBEPKACHHBIM Y4eHbIM coBeToM Yul'Y (mpoTokor Ne8/268 ot 26.03.19 1.).
®opma o0yueHus: O4HasL.

Ha3zBanuepasaeJoBHTEM BuacamocTosiTeIbHOIIPadOTHI OobemBuacax | PopmMakoHTPOIS
Tema 1. Ilpenmer, 3axauu | [IpopaboTka yueOHOro Martepuaia ¢ TECTHPOBAHHE  BO
W WCTOPHA  pa3BUTHs | UCIIOIB30BAHUEM DPECYPCOB yueOHO- BPEMS AYHTOPHEX
6I/IOXI/IMI/II/I. METOAUYECKOI'O u o

UH(POPMAIIOHHOTO obecriedeHmst SaHsiTHH,
JOUCUUIIINHEL. 2 BKJIFOUCHHUC
IToaroroBka x ycTHOMY OIpocy. BOIIPOCOB
IToaroroBka k craye 3adera. KOHTPOJBHBIX
pabor, Ha 3aueTe
Tema 2. YrieBozs IIpopaborka y4ueOHOTO MaTepuaia ¢ BEIOOpOYHAS
HCTOJIb30BaHUEM PECYpPCOB ydeOHO- MpOBEpPKa BO BpeMst
METOAUYECKOI'O u AYyAUTOPHBIX
nH(POPMAITUOHHOTO obecriedeHusl 2 3aHSTHH;
JAUCHUIIIINHBI. BKIIFOUCHUC
IloaroroBka K yCTHOMY OIIpOCY. BOIIPOCOB
IToaroroeka k coaue 3auera. KOHTPOJIBHBIX
pabor, Ha 3aueTe
Tema 3. JIumuaer IIpopaborka y4ueOHOrO MarTepuania ¢ BBEIOOpOYHAS
HCIOJIB30BaHUEM PECYPCOB yueOHO- IPOBEpKa BO BpeMsI
METOANYECKOro u ayJIUTOPHBIX
HHPOPMAITMOHHOTO obecrieueHus 4 3aHSTHIA;
JUCLUIUINHBL. BKJIIOUYEHHE
[loaroroBka K yCTHOMY OIpoCy. BOIIPOCOB
IloaroroBka k coaue 3auera. KOHTPOJIBHBIX
pabor, Ha 3aueTe
Tema 4. bermkm ( 1 9acTp) [Ipopaborka ydeOHOTO Marepuana C BBEIOOpOYHAS
HCIOJIb30BaHUEM PECYPCOB ydeOHO- IPOBEpPKa BO BpeMsI
METOANYECKOr0 u ayIAUTOPHBIX
“H(}OPMaITMOHHOTO obecrnieueHus 2 3aHATHUH;
JUCLUTUINHBL. BKJIIOUYEHHE
[loaroroBka K yCTHOMY OIpocy. BOIIPOCOB
Iloaroroeka k coaue 3avera. KOHTPOJIBHBIX
paboT, Ha 3adere
Tema 5. benku ( 2 9acTs) [Ipopaborka ydeOHOTO Matepmana c BBIOOpOYHAs
HCIOJIb30BaHUEM PECYpPCOB ydeOHO- MPOBEpPKa BO BpeMsi
METOANYECKOr0 u ayAUTOPHBIX
HH(OPMALMOHHOTO obecrieueHus 4 3aHATUH;
JUCLUTUINHBL. BKITIOUYEHHE
[loaroroBka K yCTHOMY OIpocy. BOIIPOCOB
IloaroroBka k coaue 3avera. KOHTPOJIBHBIX
pabor, Ha 3a4eTe
Tema 6. @epmentsl (dactb | [Ipopaborka yueOHOro martepmuana c BBIOOpOYHAS
1) HCIOJIb30BaHUEM PECYpPCOB ydeOHO- MpOBEpKa BO BpeMsi
METOJMYECKOr0 ul|d ay/IMTOPHBIX
HH(POPMALMOHHOTO obecrieueHust 3aHATUH;
JUCLUIUIMHBL. BKJIIOUEHHE
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[loaroroBka K yCTHOMY OMpOCY. BOIIPOCOB
[loaroroBka k coade 3ayera. KOHTPOJIHBIX
paboT, Ha 3auere
Tema 7. ®epmentsl (vacth | [IpopaboTka yueOHOro MaTepuaia C BBIOOpOYHAs
2) UCIO0JIb30BAHUEM PECYPCOB Y4eOHO- MIPOBEPKa BO BpeMs
METOAUYECKOI'O u Ay AUTOPHBIX
UH(POPMAIIOHHOTO obecrieueHust 3aHATHH;
JUCLUIIIMHEIL. BKJIFOUCHHUEC
[loaroroBka K yCTHOMY OMpOCY. BOIIPOCOB
[oaroroBka k caaue 3avera. KOHTPOJIbHBIX
paboT, Ha A3adeTe
Tema 8. Oueprernueckue | [IpopaboTka yueOHOro Marepuaia ¢ BbIOOpOYHAs
MPOIIECCHI B ’KMBOM | UCTIOJIb30BAaHHEM PECYpCOB ydeOHO- MpOBEpKa BO BpeMsi
OpraHu3sme METOAUYECKOI'O u Ay AUTOPHBIX
UH(POPMAIIOHHOTO obecriedeHust 3aHSATHH;
JUCLUIIIMHEL. BKJIFOUCHUE
IToaroroBka k yCTHOMY OIpocy. BOIIPOCOB
[MoaroroBka k crade dK3aMeHa. KOHTPOJIHBIX
pabor, Ha 3aueTe
Tema 9. Ilpomexyrounsiii | [IpopaboTka yueOHOrOo Marepuaia ¢ BEIOOpOUYHAS
OoOMeH. HCIIONIb30BaHNEM PECYpPCOB ydeOHO- MIPOBEPKA BO BpeMs
METOAUYECCKOI'O u AYAUTOPHBIX
nH(POPMAITMOHHOTO obecriedeHusl 3aHSTHH;
JCITUTUTAHBI. BKITIOUCHHE
[MoaroroBka K yCTHOMY OIpPOCY. BOIIPOCOB
[MoaroroBka k crade dK3aMeHa. KOHTPOJIbHBIX
pabor, Ha
JK3aMeHe
Tema 10. MerabommsMm | [IpopaboTka yueOHOro Marepuania ¢ BBIOOpOYHAs
YTTIEeBOJIOB (YacTh 1) HCIIONB30BaHMEM PECypCOB y4deOHO- TIPOBEPKA BO BpEMS
METONYECKOTO u ayJIMTOPHBIX
HHPOPMAITHOHHOTO obecrieueHus 3aHATHIA;
JICTIUTUTAHBI. BKITIOYCHHE
[MoaroroBka K yCTHOMY OIMpPOCY. BOIPOCOB
[MoaroroBka k crade sK3aMeHa. KOHTPOJIbHBIX
pabor, Ha
9K3aMeHE
Tema 11. Merabomsm | [Ipopaborka ydeOHOTO MaTepuana ¢ BBIOOpOYHAs
YTTIEBOOB (YacTh 2) WCIIONB30BaHNEM PECypCOB y4deOHO- MIPOBEPKA BO BpeMS
METOANYECKOrO u ayJIMTOPHBIX
“H(}OPMaITMOHHOTO obecrnieueHus 3aHATHUH;
JCIIUTUTAHBI. BKITIOUCHHE
[MoaroroBka K yCTHOMY OMpPOCY. BOIPOCOB
IMoaroroBka k crave sK3aMeHa. KOHTPOJIbHBIX
pabor, Ha
9K3aMeHe
Tema 12. Merabommsm | [Ipopaborka ydeOHOrOo MaTepuana c BBIOOpOYHAs
JIUTIAIOB HCIOJNE30BAaHUEM PECYpPCOB yUeOHO- MPOBEPKa BO BpeMsi
METOANYECKOrO u ayJIMTOPHBIX
UH(POPMALMOHHOTO obecrieueHust 3aHATUH;
JIMCIMTUIAHBI. BKITIOUYEHHE
[loaroroBka K yCTHOMY Ompocy. BOIIPOCOB
[loaroroBka kx cnade sK3aMeHa. KOHTPOJBHBIX
pabor, Ha
9K3aMeHe
®opma A Crpannra 53u3 58




MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO

VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET Popua
@ - PabGouas mporpamMma v CIUIUIMHBI
Tema 13. Merabomusm | [Ipopaborka yueOHOro MaTepuana ¢ BBIOOpOYHAs
OCITKoB HCIIONIb30BaHUEM PECYpPCOB yueOHO- MIPOBEPKa BO BpeMs
METOJIUYECKOTO u ayJIMTOPHBIX
H(OPMAITIOHHOTO obecrieueHust 3aHATHUH;
JUCLUIIIMHEIL. BKJIFOUECHHE
[TonroroBka K yCTHOMY OIPOCY. BOIIPOCOB
[TonroroBka K ciaye SK3aMeHa. KOHTPOJIbHBIX
pador, Ha
JK3aMEHE
Tema 14. Crpoenne u | IIpopaboTka yuyeOHOro Marepuaia ¢ BbIOOpOYHAs
GyHKIMH KJIETOYHOU | UCTIOJIB30BAHUEM PECYPCOB y4eOHO- MIPOBEPKA BO BpEMSI
MeM6paHbI METOAUYECKOI'O u Ay AUTOPHBIX
uH(OPMAITHOHHOTO obecrieueHust 3aHATHUH;
JUCLUIIIMHEL. BKJIFOUECHHE
[ToxroroBka K yCTHOMY OIPOCY. BOIIPOCOB
[ToxroroBka K ciaye SK3aMeHa. KOHTPOJIbHBIX
pabor, Ha
JK3aMEeHe
Tema 15. Hyxnewnossie | [IpopaboTka yueOHOro Marepuania ¢ BEIOOpOUYHAS
KHCJIOTBI HCIIOJIb30BaHUEM PECYpPCOB y4ueOHO- IIPOBEPKa BO BpeMs
METOAUYECCKOI'O u AYyAUTOPHBIX
“H(OPMAIMOHHOTO obecrieueHust 3aHSATHUH;
JOUCLUITIIINHBI. BKIIFOUCHUC
[TonroroBka kK yCTHOMY OIpPOCY. BOIIPOCOB
[TonroroBka k ciaye SK3aMeHa. KOHTPOJBHBIX
pabor, Ha
JK3aMeHe
Tema 16. Hurerpamnus | [Ipopaborka yueOHOro Marepmania ¢ BBEIOOpOYHAS
KJIETOYHOT'0 OOMeHa HCIIONIb30BaHNEM PECypCOB y4deOHO- TIPOBEPKA BO BpeMs
METOIMIECKOTO u ayJIMTOPHBIX
HHOOPMAITHOHHOTO obecrieueHus 3aHATHIA;
JUCTIATLTIHBI. BKITIOUEHHE
[TonroroBka kK yCcTHOMY OIpPOCY. BOIIPOCOB
[lomroroBka k ciaye SK3aMeHa. KOHTPOJBHBIX
pabor, Ha
JK3aMeHe
[ToaroroBka K 3K3aMeHy 36

11 YYEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHHUE

TV CHMIINHBI

a) CIIHCOK peKOMeH/IyeMOM JIMTepaTypbl

OcHoBHAA :

1. Komos, B. II. Bbuoxumus :

y4eOHUK JUIsl akajemMudeckoro OakamaBpuata / B. IL

Kowmos, B. H. IlIBenoBa ; mon ob6mei penaknuerd B. I1. KomoBa. — 4-e u3a., ucnp. u gom. —

Mocksa :

ISBN 978-5-9916-3929-3. — TekcrT :

[caiiT]. — URL: https://urait.ru/bcode/396209 .

2. Komos, B. I

buoxumuga B 2 u. Yacts 1.

W3narensctBo Opaiit, 2016. — 640 c. — (bakanaBp. Akanemudeckuil Kypc). —
anekTpoHHbIN // OOpa3zoBatenpHas miardopma FOpaiit

y‘{e6HI/IK 1A aKaJCEMHUYCCKOI'O

OakanaBpuata / B. I1. Komos, B. H. IlIBenoBa ; mox obmeit penakuueit B. I1. Komoa. — 4-¢

u3g., ucop. u gon. — Mocksa :

AxaneMu4ecKkuii  Kypc).

— ISBN 978-5-534-02059-5.

Texcr

M3natensctBo HOpaiit, 2019. — 333 c. — (bakanasp.
ANIEKTPOHHBIN  //

OopazoBarenbHas wiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/444950 .

3. Komos, B. II.

®opma A

buoxumuga B 2 4. Yactp 2.

y‘{e6HI/IK I aKaACMHYCCKOT'O
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Oakanaspuata / B. I1. Komos, B. H. IlIBenoBa ; nox o6miei penakuueii B. IT. KomoBa. — 4-¢
3., ucnp. u gon. — Mocksa : UznatensctBo HOpaiit, 2019. — 315 c. — (baxanasp.
Axanemuuecknii  kypc). — ISBN 978-5-534-02061-8. — Tekct : »IeKTpOHHBIH //
OopazoBarenbhas wiathopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/444951

JlomostHuTEABHAS

1.Epmios, FO. A. buoxumus : yaeOHUK U IPAKTUKYM IS akajeMudeckoro Oakanaspuara / 1O.
A. Epmos, H. 1. 3aiinesa ; non penakuueii C. W. lllykuna. — 2-e u3n., ucnp. u gon. — Mocksa
: U3paTenscTBo FOpaiit, 2019. — 323 ¢. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-
534-07505-2. — Tekct : anexTpoHHbIN // O0pazoBaTenbHas miatgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/433688

2. bepesos, T. T. buonornueckas xumus : yaeonuk / bepesos T. T. , Koposkun b. @. - 3-e u3n. ,
crepeoTurHoe. - Mocksa : Meaumuna, 2008. - 704 ¢. (Yue0. nut. [dns ctynentoB men. By3os) -
ISBN 5-225-04685-1. - Tekct : anekrponnsiii / OBC "KoncynsranT cryaenra” : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN5225046851.html

YuyeOHo-MeTOANYECKASA

1. ITantenmee C. B. XuMmMuueckne OCHOBBI OHMOJOTHUYECKHX TMPOIECCOB : Y4eOHO-
METOJIMYECKOE TIOCOOMe IS BBIMOJIHEHUS JTAOOPATOPHBIX pa0dOT M CaMOCTOSITEIBHOW pPaOOTHI
CTYIEHTOB 4 Kypca SKOJOTMYEeCKOro (QaxyiabTeTa HalpaBieHHs] MOATOTOBKM OakaliaBpuaTa
04.03.01 — Xumus / C. B. [1anTenees. - YapsHoBck :Yal'VY, 2019. - 68 c. - HeonmyOnukoBaHHBIN
pecypce. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/10836 . - Pexwum goctyma: 9bC
Val'V. - Tekcr : 371eKTPOHHBIM.

CorJiacoBaHo:

LL
Hauvanpuuk ortnena HB Yal'V  /OxyueBa U.A./ 7 /f// 10.06.2020

JI0:DKHOCTD COTPYAHHKA HAYYHOH OMOIHOTEKH DOUO /ﬁO.‘lIIHCb

0) nporpaMmMHoOe odecrevyeHmne
1. Microsoft Office
2. OC Windows Professional
3. Adxtumiaruar BY3

B) IIpodeccuonanibubie 0a3bl JAHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. DneKTpOHHO-ONOINOTEUHBIE CUCTEMBI:

1.1. IPRbooks : anekTpoHHO-OUONMHMOTEUHAs cucTeMa : caidT / rpymnmna komnanuit Aii [1u
Ap Memuma. - Caparos, [2021]. — URL: http://www.iprbookshop.ru. — Pexum mocryma: mis
3aperucTpup. Mojb30BaTene. - TeKCT : ANeKTPOHHBIN.

1.2. FOPAUT : snekrponHO-Ou6nuoTeunas cuctema : caiit / OOO DIeKTpoHHOE
m3natenbctBo FOPAWIT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexum mocTyma: s
3aperucTpup. Mojb30BaTene. - TeKCT : ANeKTPOHHBIN.

1.3. KoHCynbTaHT CTyAEHTa : DJEKTPOHHO-OmOAMoTedHas cucrema : cat / OOO
[Momurexpecypc. — Mockpa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. —
Pexxum moctyna: amns 3apeructpup. noiap3oBaTeneil. — TeKCT : AeKTPOHHBIH.

1.4. KoHcynbpTaHT Bpaua : AJIEKTpOHHO-OnOIMoTeunas cucrema : caidt / OOO Bricmias
IIKOJIa OpraHW3allid W YOpaBJICHUs 37paBOOXpaHeHHeM-KOMITIEKCHBI — MeIUIIMHCKUN
KoHcanThHr. — MockBa, [2021]. — URL: https://www.rosmedlib.ru. — Pexum noctyma: mis
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3apErUCTPUP. MOJIb30BaTeNeh. — TEKCT : ANEKTPOHHBIN.

1.5. Bonburast MeauiMHCKast OMOTMOTEKA | AIEKTPOHHO-OMOIMOTEUHAs! cUCTEMa : CalT /
OOO bykan. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum mocryna:
JUISL 3apETUCTPUP. MOJIb30BaTeNEh. — TEKCT : 3JIIEKTPOHHBIM.

1.6. Jlanwp : snekTpoHHO-OMOMMOTEeYHas cucrema : cadt / OOO DBC Jlanb. — CaHKT-
[MerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexum moctyma: mjisi 3apeructTpup.
I10JIb30BaTeNeH. — TEKCT : AJEKTPOHHBIM.

1.7. Znanium.com : 31eKTpOHHO-OMOIHMOTeYHass cucrema : cat / OOO 3HaHuyM. -
Mocksa, [2021]. - URL: http://znanium.com . — Pexum poctyna : aisi 3aperucTpup.
OJIb30BaTeNel. - TeKCT : 3JIEKTPOHHBI.

1.8. Clinical Collection : koJjekuus isi MEIWIMHCKUX YHUBEPCUTETOB, KIWHUK,
MEJIUIIUHCKUX OnbIMOTEK /l EBSCOhost : [mopran]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
e97828f9f7e1%40sessionmgrl02 . — Pexxum jocTyma : Juisi aBTOpH3. ToJib3oBareneil. — TekcT :
JJEKTPOHHBIH.

1.9. Pycckuii s3bIK KaK WHOCTPAHHBIN : 3JIEKTPOHHO-O00pa30BaTEIbHBIN pecype I
MHOCTpaHHBIX cTyaeHTOB : caliT / OO0 Komnanus «Ait Ilu Ap Meauna». — Capatos, [2021]. —
URL: https://ros-edu.ru. — Pexxum gocTyma: [Uist 3aperucTpup. mnosib3oBareneid. — Tekcr :
JNEKTPOHHBIN.

2. KoncyastaurtIliatoc [DnekTpoHHBIN pecypc]: cripaBodHas mpaBoBas cuctema. /OO0
«KoncynwsranT [lmroc» - DnextpoH. naH. - Mocksa : Koncynerantllmtoc, [2021].

3. ba3bl TaHHBIX NEPUOAUYECKUX U3TAHUIM:

3.1. ba3za maHHBIX EPHOIUYECKUX W3JIaHUM : deKTpoHHBIC XypHaIbl / OO0 UBUC. -
Mocksa, [2021]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexxum moctyma : uis
aBTOPU3. MOJIb30BATENCH. — TEKCT : 3JIEKTPOHHBIN.

3.2. eLIBRARY.RU: nayuynas snextpoHHass OubOnmotexka : cat / OOO Hayunas
Dnexkrponnas bubmuoreka. — Mocksa, [2021]. — URL.: http://elibrary.ru. — Pexxum mocrtyma : s
aBTOPU3. MOJIb30BATENICH. — TEKCT : AJEKTPOHHBIN

3.3. «Grebennikony : snexrponnas 6udmuoreka / U] I'pebennukos. — Mocksa, [2021]. —

URL:  https://id2.action-media.ru/Personal/Products. — Pexum poctyma : Juis aBTOPHS.
MoJib30Bateyiel. — TEKCT : 3IEKTPOHHBIH.

4. HanuoHajbHasi ?JJIeKTPOHHAsi OuOJMOTeKAa : DICKTpOHHAs OuOIMOTEeKa
(benepanbHas rocygapcTBeHHas MH(OpPMALMOHHAs cucTeMa : callT / MUHHCTEPCTBO KYJIbTYPHI
P® ; PI'b. — Mockaa, [2021]. — URL: https://H36.pd. — Pexum moctyna : ans mojib30BaTenei
Hay4yHOU OMOMMOTEeKH. — TEKCT : 3JeKTPOHHBIN.

5. SMART Imagebase Il EBSCOhost : [mopran]. - URL.:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum poctyma : i aBTOPH3.
noJjp3oBaTeneil. — M300pakeHune : AIeKTPOHHBIE.

6. ®enepanbHbIe HHPOPMALMOHHO-00pPa30BaTe/IbHbIC IOPTAJIBI:

6.1. Enunoe okHO jdocTyma K oOpa3oBaTelbHBIM pecypcam : (eaepanbHblii mopran /
yapeautens ®IAOY AINNO HPI'OIl m UT. — URL: http://window.edu.ru/ . — Texkcr :
JJIEKTPOHHBIN.

6.2. Poccuiickoe oOpaszoBanue : deaepanpHblii mopran / yupenurens GI'AOY IO
LIPT'OIT u UT. — URL.: http://www.edu.ru. — TekcT : 3JeKTpOHHBIHA.

7. O0pa3oBaTesbHble pecypebl Yal'y:

7.1. DnextponHas Oubnuorexka Yal'V : monyns ABMC Mera-ITPO / OO0 «/lara
Okempece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum moctymna : ajis mojb3oBarenei
Hay4YHOH Onbmuoreku. — TeKcT : 3JeKTPOHHBIM.
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Corsnacosano:
3am.Hau. YUTuT KnoukoBa A.B. / /77 / 14.06.2020
Jlomkuocts cotpynnka YU TuT OHO HOJUTHCH

12 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE HAYYHO-

HCCJENOBATEJbCKOM PABOTHI

VYueOnas ayauropus 212 ans npoBeAeHUs JEKLUH, TPYNIOBBIX W HHAWBUyaTbHBIX
KOHCYJIbTAIIMM, TEKYIIEr0o KOHTPOJS M TPOMEKYTOYHOW aTTectanuu (¢ Habopom
JIEMOHCTPAIIMOHHOTO O00OpYyIOBaHUS Ui 00ECHeueHUs] TeMAaTUYECKUX WUTFOCTPAluid B
COOTBETCTBMU C pabodeil mporpamMMoil aucCHMIUIMHBI). [loMelieHne yKOMIUIEKTOBAHO
CHeIMaIu3upOBAaHHON MeOenblo Ha 24 TMOCAaJOYHBIX MECT W TEXHUYECKUMU CPEJICTBAMU:
9KpaH HAcTeHHBIH, Jocka ayauTopHas. PaGouee mecro mpenopasatens, WI-FI, uHTepHer.
ITmomans 42,93 kB.M.

VYueOnas aymutopus 216 s mpoBeaeHus1, 3aHATHIA J1a00paTOPHOTO THITA, TPYITIOBBIX U
WHIUBUAYATBHBIX KOHCYJBTAIIUH, TEKYIIErOo KOHTPOJS M IMPOMEXKYTOYHOH aTTecTanuu (C
Ha0OpOM  JIEMOHCTPAIIMOHHOTO  O0OpymOBaHWSI  JJi1  OOECreYeHUs]  TeMaTUYeCKHUX
WUTIOCTpAallMii B COOTBETCTBUM ¢ paboueil mporpamMmoil nucuuiuidbel). Ilomemnienue
YKOMITJIEKTOBAHO CIEIHATM3UPOBaHHON MeOenbio Ha 16 mocagouHbIX MECT M TEXHUYECKUMHU
CpelncTBaMu: dKpaH HACTCHHBIN, OCKa ayauTopHas. Pabouee mecto mpenomaBarens, WI-FI,
nnatepHeT. [Inomans 42,93 kB. M.

VYyeOHast ayauTopus I CaMOCTOATENbHON paboThl ctyneHToB 230 ¢ moctynoMm k IBC.
s camocTositenbHON  paboTel  crymeHtoB, WIi-Fi ¢ mocrymom x DBHOC, D5BC.
KomnbroTepHbiii  KJlacC YKOMIUIEKTOBAaHHBIM —CHEIUATM3UpPOBAHHON MebOenpto Ha 32
MMOCAJOYHBIX MECTa M TEXHHYECKHUMH cpeactBamu oOyueHus (16 mepcoHambHBIX
KOMIIBIOTEPOB) ¢ ocTynoM k cetn «MuTepreTy, DUOC, DBC.I1 nomanp93,51 kB.m.

YuranbHbIi 3a1 HaydHOU OMOMMoTekH (ayauTopus 237) ¢ 30HOM I CAMOCTOSITEIBHOM
pabore, Wi-Fi ¢ gmocrymom k DOUHOC, DBC. Ayauropus YKOMIUICKTOBaHA
crenuanu3upoBaHHoi MeOenpto Ha 80 mMocagouHBIX MECT W OCHAllleHa KOMIIBIOTEPHOU
TEXHUKOU ¢ noctynoMm K cetu «Mutepuery, DMOC, DbC, sxpanom u npoektopoM. Ilnomanb
220,39 kB. M.

13 CITIEHUAJIBHBIE YCJOBUA JISI OBYYAIOHIUXCA C
OI'PAHUYEHHBIMHU BO3ZMOXHOCTSAMMU 310POBbSI (OB3) U
HUHBAJINAOB

OoOyuarommecss ¢ OB3 M WHBaIMIBI TPOXOIAT MPAKTUKY COBMECTHO C JAPYIHMHU
oOyyaromumucst (B yueOHOHM Tpymnmne) WIM HHIUBUAYaTbHO (IO JIMYHOMY 3asiBIICHUIO
oOyuarorierocs).

OmnpeneneHUe MeCT TPOXOXKIACHUS TPAKTUKU Juisi oOywarommxcs ¢ OB3 u uHBanmmoB
OCYIIECTBIISIETCS C YYETOM COCTOSIHUS 37I0POBbsl U TPEOOBAHUM K UX JIOCTYITHOCTH JJISl TAHHOM
Kateropuu oOyuarormxcs. [Ipu omnpeneneHur MecT M YCIOBH (C Y4€TOM HO30JIOTHYECKOU
TPyNObl W TPYNNbl  WHBAIWJAHOCTH  OOyYaroOIIErocs) TPOXOXKICHUS  y4eOHOH |
MPOU3BOJICTBEHHON MPAaKTHK JUIS JAHHOW KAaTErOpWU JIMI[ YYUTBHIBAIOTCS HWHIUBUAYaIbHbBIC
0COOCHHOCTH OOYyYaroIIUXCs, a TaKKe PEKOMEHIAIMUA MEIUKO-COIMAIbHON JKCIEPTHU3BI,
OTpaKEHHbBIE B WHIUBUIYAILHOM MPOrpaMMe peaOUITUTAIIIK, OTHOCUTEIBHO PEKOMEHIOBaHHBIX
YCJIOBHI ¥ BHJIOB TPYy/a.

[Ipu ompenencHun Mecta NPakTUKUA i oOydaromuxcs ¢ OB3 u umHBaIMIOB 0cob0e
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BHHMAaHHE YJENIeTCs Oe30MacHOCTH TpyJa W OCHAIIeHHUIO (000pYyIOBaHHIO) paboyero mecra.
Paboune MecTa Ha MPaKTHKY MPEIOCTABIAIOTCS MPO(UIBHON OpraHu3anueil B COOTBETCTBHH CO
CIICAYIOIIMMHU TPEOOBAHUSMHU:

—  aasa odyvyarommxcss ¢ OB3 v uHBaJMI0B 1O 3peHHI0 - CIA00BHASIIIMX: OCHAIICHHUE
CHeluaJbHOrO pabodyero Mecra OOMMM M MECTHBIM OCBEIIEHHEM, O00eCleUMBaIOLIIIM
OecnpensTCTBEHHOE HAXOXKJCHHE YKAa3aHHBIM JIUIIOM CBOErO padO4yero MecTa W BBINOJHEHHE
MHIUBUAYAJIbHOIO 33JaHus; HATMYKE BUJICOYBEIMUNTENEH, JTyII;

— naaa oOywyaromuxes ¢ OB3 u uMHBaIMAOB 1O 3peHHI0 - CJeNbIX: OCHAaIICHHUE
CHEeHaIbHOTO paboyero Mecra TUQPIOTEXHUUYECKMMHM OPUEHTUPAMU M YCTpOMCTBaMH, C
BO3MOXHOCTBIO HCIIOJIB30BAHMSI KPYMHOTO pPeIbeHO-KOHTPACTHOrO wpudra u mpudra
Bpaiins, aKyCTUYECKUMU HaBUTAlIUOHHBIMU CpeICTBaMH, o0ecneunBarOIUMU
OecrpensITCTBEHHOE HAaX0X/I€HHWE yKa3aHHBIM JIMIIOM CBOEro pabodero Mecra M BBIIOJHEHHE
WHIUBUAYAIBHOTO 33 JaHUS;

—  aasa odyuyarommxcesi ¢ OB3 v MHBaJINAOB MO CIyXy - c1a0ocCabIIIAlIMX: OCHAIICHHUE
(oGopymoBaHue) cCreUanbHOrO  pabodyero Mecrta 3BYKOYCHIIMBAIOIMICH — ammapaTypow,
TenedoHaMHu TS CITa0O0CITBIIAIINX;

— 1 odyyawmuxcsa ¢ OB3 u MHBaJIUI0B MO CJIYXY - TJIyXHX: OCHAIICHHE CIEINAIBHOTO
paboyero mecrta BHU3yaJbHBIMM HMHAWKATOPAMH, MPEOOpa3yIOIIMMH 3BYKOBBIE CHTHAIbl B
CBETOBBIEC, PEUYEBbIE CUTHAJBI B TEKCTOBYIO OETYIIyIO0 CTpPOKY, Uil OECHpensTCTBEHHOTO
HaX0XJCHHUS yKa3aHHBIM JIMIIOM CBOEro paboyero MecTa W BBHINOJIHEHHUS WHIUBUAYAJIbHOTO
3a/laHus;

—  aasa odyvaromuxcss ¢ OB3 u uHBaIMA0B ¢ HapymeHueM (YHKUMHA OIOPHO-
ABUTaTEJbHOI0 ammapara: o0opyloBaHHe, 00eCIeUHBalOIlee PeaTu3alnui0 SProHOMUYECKUX
MPUHIMIOB (MaKCUMAJIbHO YI00HOE I MHBAIM/IA PACIIOJIOKEHUE 3JIEMEHTOB, COCTaBIISIOLINX
paboyee MeCTO); MEXaHHW3Mbl W YCTPOICTBa, MO3BOJSIOUIME H3MEHATH BBICOTY M HAKJIOH
paboyeil MOBEPXHOCTH, MOJIO)KEHHWE CUACHbS pabodyero CTyla MO BHICOTE W HAKJIOHY, YroJ
HaKJIOHa CMHMHKM paboyero cTyla; OCHAIllEHHWE CHElHalbHBIM CHJIIEHBEM, O00eCIeunBaloluM
KOMIIEHCAIIMIO YCHIIMS IIPU BCTABaHUU, CIICUAIBHBIMU MIPUCIOCOOICHUSIMU U1 YIIPaBICHUS U
00cIyKMBaHUS 3TOT0 000PYIOBAHUSI.

VYcnoBust opraHuzaliMd U MPOXOXKICHHSI TMPAKTUKW, TOATOTOBKH OTYETHBIX MAaTepUasoB,
MIPOBEJICHUS TEKYILIEr0 KOHTPOJISI U MPOMEKYTOYHOM aTTeCTallly 1O MPaKTUKe 00ecreunBatoTCs
B COOTBETCTBUU CO CJIEIYIOIIUMU TPEOOBAaHUSIMHU:

— OObem, Temr, (GOpMBbI BBIMIOJHEHUS WHIUBUAYAIBHOTO 33/laHUs HA TMEPUOJI MPaKTUKU
yCTaHABIUBAIOTCA HMHAMWBHIYATbHO JUIA KaXXIOro oOyuarolerocs ykKa3aHHbIX Kateropuil. B
3aBUCHMOCTH OT HO30JIOTUM MaKCHUMAaJbHO CHIDKAIOTCS MPOTHUBOMOKA3aHHbBIC (3pUTEIbHBIE,
3BYKOBBIE€, MBIIIICUHBIC U JP.) HArpy3Ku.

—  VY4yeOHble W Yy4eOHO-METOOUYECKHE MaTepHalibl 0 TMPAKTHUKE IMPEACTaBISIOTCS B
pas3nuuHbIX Gopmax Tak, 4ToObl oOyyatomuecs ¢ OB3 u uHBanmuAbl ¢ HapYHICHUSIMH CIIyXa
nosydyanu MHGOPMAIUIO BU3yalbHO (JOKYMEHTAIUSl MO MPAKTUKE IeYaTaeTcsl yBEIMYEHHBIM
mpupTOM; MPENOCTABISAIOTCA BHUAECOMATEpUaNbl U HarJsAHbIE MaTepuajbl MO COJEPKAHUIO
MPAKTUKHK), C HAPYIICHUSIMHU 3pEHUsI — ayAuadbHO (HAmpUMep, C HCIOJIb30BAHUEM MPOTpaMM-
CHHTE3aTOPOB PEUM) UM C MOMOUIbIO TH(HIOMHPOPMALIMOHHBIX YCTPOUCTB.

—  @opMa NpoBeIeHUs TEKYLIErOo KOHTPOJS YCIEBAEMOCTH M IPOMEXKYTOYHOW aTTeCTalluu
s oOyvaromuxcss ¢ OB3 ¥ MHBaIMIOB yCTaHABIMBAETCS C YYETOM HHIAMBHUIYATBHBIX
NCcUXo(pU3NUECKUX 0coOeHHOCTel (YCTHO, MUCBMEHHO, MPH MOMOIIM KOMIIbIOTEpPa, B (opme
TecTupoBaHuss #  T.1.). [lpu  HeoOXoauMocTH  OOydarolIeMyCsi — MPEIOCTaBISAETCA
JIOTIOJTHUTEIBHOE BpEMS IS H%B Y OTBETA U (WJIM) 3alUTHI OTYETA.

// nouent C.B. ITarrenees 10.06. 2020
",

PazpaboTuuk:
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TeKCT U3MEHEHHs
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Ilpunooicenue 1
IIpogheccuonanvhuvle 6a3vl OAHHBIX, UHPOPMAYUOHHO-CNPABOYUHBLE CUCTHEMDBL

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI:

1.1. ludposoit oOpazoBarenbHbIil pecypc [PRsmart : anekrponHo-OubnuoTeuHas cucrema :
caiit / OOO Kommnanus «Aii [Tu Ap Menuay. - Caparos, [2022]. — URL: http://www.iprbookshop.ru.
— PexxuM moctyna: 1uis 3aperucTpup. mojap30BaTenei. - TeKCT : 31eKTPOHHBIM.

1.2. O6pasoarensHas rmiarpopma FOPAMT : oGpasoBaTenbHblil pecypc, SIEKTPOHHAs
oubnmoreka : caiit / OO0 DnextponHoe m3narenscTBo FOPAUMT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pesxxum goctyma: st 3aperucTpup. moab30Baresie. - TEeKCT : AJIeKTPOHHBIN.

1.3. ba3a nanHbIX «3JnekTpoHHas Oubnmoreka TexHuueckoro BY3a (OBC «KoncynbraHT
CTYZIEHTa») : JNIEKTPOHHO-OnOMMoTeuHas cucrema : caidt / OO0 IMomutexpecype. — Mocksa, [2022].
— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum goctyna: aiasi 3apeructpup.
IOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpayda. DJIEKTPOHHAs MeIUIMHCKas OMOIMoTeKka : 6a3a JaHHbBIX @ CalT /
OOO Bpicmias 1mIKoJga OpraHu3alldd M yIOPaBIeHUS  3ApaBooXpaHeHrneM-KoMIuiekcHbIN
METUIIMHCKUI KOHCAnTHHT. — MockBa, [2022]. — URL: https://www.rosmedlib.ru. — Pexxum nocryma:
JUISL 3apETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.5. bonbmast MeuIMHCKas OMOIUMOTEKA : 3JEKTPOHHO-0MOIoTe Has cucrema : caifir / OO0
bykan. — Tomck, [2022]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum noctyma: s
3aperucTpup. MoJb30BaTenei. — TeKCT : AIeKTPOHHBIH.

1.6. OBC Jlans : snekTpoHHO-OMOMMOTEeYHas cucteMa : cailt / OO0 OBC Jlanb. — CaHKT-
[TerepOypr, [2022]. — URL: https://e.lanbook.com. — Pexum poctyma: s 3aperucTpHp.
MOJIb30BaTeNe. — TEKCT : ANEKTPOHHBIN.

1.7. OBC Znanium.com : sneKTpoHHO-OMOIHoTeyHas cucrema : caiit / OOO 3HaHuyM. -
Mockaa, [2022]. - URL: http://znanium.com . — Pesxum gocTyna : st 3aperucTpHp. MoJb30BaTeICH.
- TekcT : AMeKTPOHHBIH.

1.8. Clinical Collection : nayuno-undopmanmonnas 6a3a ganasix EBSCO // EBSCOhost :
[moptan]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-
414b-8763-97828f9f7e1%40sessionmgrl02 . — Peskum gocTyma : Uit aBTOPU3. MMOJIb30BATENCH. —
TekcT : AIeKTPOHHBIN.
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1.9. baza nannbpIx «Pycckuii Kak HHOCTPAHHBINY : AJIEKTPOHHO-00pa30BaTEIbHBINA PECYPC IS
MHOCTpaHHBIX cTyaeHTOB : caiiT / OO0 Komnanwust «Aii [Tu Ap Menua». — Caparos, [2022]. — URL:
https://ros-edu.ru. — Pexxum goctyma: uis 3aperucTpyp. mojib3oBatesei. — TeKCT : AIeKTPOHHBIH.

2. Koncyasrantllinwce [DnekTpoHHBIH pecypc]: cmpaBouHas mpaBoBas cuctema. /000
«Koucyasrant Ilmrocy» - DiektpoH. gaH. - Mocksa : KoncynerantlLiioc, [2022].

3. ba3bl TaHHBIX MEPUOAUYECKUX U3TAHUM:

3.1. ba3a maHHbIX nepuoauuecKkux u3manuii EastView : smextponnbie xypHayibl /| OO0
MBHUC. - Mocksa, [2022]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexxum goctyna : s
aBTOPU3. IIOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN.

3.2. eLIBRARY.RU: Hnaywynas »snextpoHHass OuOimoreka : cautr / OOO Hayunas
Onekrponnas bubnaunoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxum nmocrtyna : s
aBTOPU3. NOJIb30BaTeNel. — TEKCT : AIEKTPOHHBIN

3.3. DnekrponHas Oubmuoreka «M3marensckoro noma «['pedennukos» (Grebinnikon) :
snekrponHas 6ubmmoreka / OO0 UJ] I'pebennukoB. — Mocksa, [2022]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum poctyma : Juis aBTOpW3. Moiib3oBareneil. — Tekcr :
3JIEKTPOHHBIMN.

4. @enepasbHasi TrocyaapcTBeHHass uHpopManuoHHass cucrema «HanmoHanbHas
JIEKTPOHHAsI OUOIMOTEKA | JIeKTpoHHas oubmnoTeka : caidt / ®I'BY PI'b. — Mockga, [2022]. —

URL: https://H30.pd. — Pexxum nmoctyma : Juist mosib3oBareseil HaydHou OmOmmoreku. — Teker :
3JIEKTPOHHBIMN.

5. SMART Imagebase : nayuno-undopmannonnas 6aza nanaeix EBSCO // EBSCOhost :
[mopTai]. - URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-

1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum jgocryma : IS aBTOPH3.
nojib3oBaresieid. — Mi300pakeHue : 3JIeKTPOHHBIE.

6. @enepanbHble HHPOPMALMOHHO-00pa30BaTeIbHbIE MOPTAJIBI:

6.1. Enunoe okHO mocTyna K o0pa3oBareibHBIM pecypcam : (enepanbubiil mopran . — URL:
http://window.edu.ru/ . — TekcT : 3J€KTPOHHBIIA.

6.2. Poccuiickoe odpazoBanue : penepanbHblii mopran / yupenuteab OT'AY «PUILTO». —
URL: http://www.edu.ru. — TekcT : 3IeKTPOHHBIH.

7. O0pa3oBaTteibHble pecypebl Yal'y:

7.1. DnextpoHHass OubnmoTeuyHas cuctema Yiul'VY: Moaynb «IJIeKTpoHHash OMOIMOTEKa»
ABUC Mera-ITPO / OO0 «Jlara Dxcnpecc». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA : JUIsl TIOJIb30BaTeNield HayqHOW OMOIMOTEKH. — TEKCT : AJIeKTPOHHBIH.

CortacoBaHo:

3am. HavanpHauka YUTuT [/ KioukoBa A.B. / Z:Zﬁ' / 27.08.2022 r.

JomxnocTs cotpynnuka YUTuT DOHUO foAnycy jlara
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