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HEJIb 1 3AJAYY OCBOEHM A JUCIUAITIJIMHBI

Henabo ocBOeHUSI TMCHUILIMHBI SBISIOTCA: (OPMUPOBAHUE Yy CTYJIEHTOB IPABHIIBHOTO IMpPEJ-
CTaBJieHHsI 00 OCHOBHBIX XUMHUYECKUX KOMIIOHEHTaX KJIETKH, MOJIEKYISIPHBIX OCHOBaX (epMeH-
TaTUBHOTO KaTajau3a, MeTaboju3Ma XUBBIX OPraHM3MOB, COBPEMEHHOM COCTOSIHUM BOIIPOCOB
B3aMMOCBSI3U CTPYKTYpBI, CBOMCTB M (YHKIMA BaXHEHIIMX THUIOB OHMOJOTHYECKHX MOJICKYI.
N3ydyeHrne AUCHUIUIMHBI TOTOBUT CTYIEHTOB Ui JAJbHEHIIEro CaMOCTOSITEIIBHOTO W3Y4EHHUS
MOJIEKYJISIPHBIX OCHOB KH3HU — BOIPOCOB HACJIEICTBEHHOCTH, UMMYHUTETA, HEUPOIHIOKPUHHO
perynsauuu U GoTopeleniuy, COBPEMEHHBIX KOHLIETIUN O MPOUCXOXKACHUN U CYIIIHOCTH SKU3HHU.

33}13‘1“ OCBOECHUSA NUCHHUIIJIUHBI.

- H3Y4YEHHE OCHOBHBIX KJIACCOB OMOJIOTMYECKU aKTUBHBIX COeIMHEHUH (PepMeHThI, HyK-
JI€03Ubl, HyKJIEMHOBBIE KUCJIOThI, aMUHOKUCIIOTHI, IENTHABI, OEJIKH, caxapa, KUPHbIE
KHUCIIOTBI, JIMIUABI U JIP.);

- U3yueHHUe MEXaHU3MOB peakKiiii, 00ecreunBaroINX METa00IN3M KUBBIX OPraHU3MOB

MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII

JlucuuniauHa OTHOCHTCS K JUCITUTIIMHAM BapuaTUBHOM yacTu 0yioka b1 yaeOHoro miiana,
0asupyeTrcs Ha 3HAHUSAX U YMEHUSX, BEIPAOOTAHHBIX TPH MPOXOKICHUHN MPEIIISCTBYIOMNUX Kyp-
COB (HeOpraHu4ecKas XMMUsI, OpraHudecKas XUMUS U JIp.).

JlanHas quciuIInHA u3ydaercs Ha 4 Kkypce B 7 U 8 cemecTpax.

3 HEPEUEHD IIVITAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 11O JUCIUIIJIMHE
MOAYJI10), COOTHECEHHbLIX C IINTAHUPYEMBIMU PE3YJIbTATAMHU OCBO-
EHUA OIIOII

Ko/ 1 HanMeHoBaHKe IlepeueHpb MIAHUPYEMBIX PE3YATATOB OOYYEHHUS TI0 TUCIIUILIMHE
peann3yemMoii komre- | (MOYIIIO), COOTHECCHHBIX C HHIMKATOPaMH JOCTH)KCHHS KOMIICTEH-
TeHIIUU 1K
[1K-1: criocoOeH BbI- 3HaTh: CTPYKTYPY U YHKIUM KIETOK PA3IMUYHBIX BHJIOB JKMBBIX Op-
NOJHATL CTAHJAPTHBIE | FAHU3MOB; CTPOEHHE, CBOMCTBA M (DYHKIMH BaKHEHIIMX OHOJIOrHYe-
OIlepalliy 10 Pea- | CKU BAKHBIX COEIMHEHHH, COCTAaBISIOMUX OCHOBY KHBOH MaTepuu;
raeMbIM METOIHKAM OCHOBBI HyKJIEHHOBBIX KHCIIOT U OEIIKOB.

YMeTh: ommMcaTh METa00IMYECKHE MNpeBpaliCHUuA OTACIIbHBIX IIPCI-
CTaBHUTENICH Ba)KHEHIIIMX KJIACCOB IIPHUPOJHBIX COGEHHGHHﬁ; CaMOCTO-
ATCIIBHO CTaBUTH 3aJlavy IIO XUMHUYECKON OHMOJIOTUH U BLI6I/IpaTL OIl-
TUMAJIBHBIC ITYTU 1 METO/bI €€ PCIICHHS; BECTU HAYUHYIO JUCKYCCHUIO

Brnagerb: ocHOBaMu Teopuu (PyHIAMEHTAIBHBIX pa3/ieOB XHUMHUU
(HEeopraHUYecKoi, aHATUTHYECKON, OpraHMuecKoi, (HU3MIecKon, Xu-
MUU BBICOKOMOJIEKYIISIPHBIX COEIWHEHUN, XUMHUU OHOJIOTHUECKUX
00BEKTOB, XUMUYECKOM TEXHOJIOTHH); METOJaMH OTOOpa MaTepuaia
JUTSL TEOPETUYECKHUX 3aHATUN U BBIIIOJHEHUS MTPAKTHYECKUX paboT
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OBIIAA TPYAOEMKOCTDH INCHUTIJIMHBI

O0beM TUCHUILIMHBI B 3a4€eTHBIX euHuNax (Bcero) 7 3ET

Ilo Buaam y4yeOHoii padoThl (B yacax): 252

Bun yae6HOI paboThI

KonunuecTBo yacos
(bopma oOyueHuUs - ouHAas)

BCETO 10 B T. 4. IO CEMECTpaM
TUIaHy 7 8

1 2 3 4
KonrtakTHas pabora oOydarommxcs ¢ 174 90 84
MpernoiaBaTeieM B COOTBETCTBUH ¢ Y1
AyIUTOpHBIE 3aHATHUS: 174 90 84
JIEKITUN 64 36 28
CEMHUHApbl U MPAKTUYECKUE 3aHATHS 46 18 28
nabopaTopHbIe PAOOTHI, MPAKTUKYMBI 64 36 28
CamocrosTenpHas padoTa 42 18 24
dopma TeKyIero KOHTPOJIS 3HAHUHN | TecTHpoBa-
KOHTPOJISI CAMOCTOSITETHON paOOTHI: e, KO- TECTUPOBAHUE, TECTHPOBAHUE,
TECTHPOBAaHUE, KOHTPOJIbHAS padoTa, ’ KOHTPOJIbHBIE pa- | KOHTPOJBHEIE pa-
KOJUIOKBUYM, pedepar u Ap. (He MeHee TPOJIbHbIE 0O0THI 00THI

paboThl

2 BUJIOB)
Kypcosas pabora 0 0 0
Busl npoMexxyTouHOM arTecTaiuu 3ayer, JK- sauer sx3amer /36
(3aueT, 9K3aMeH) 3ameH /36
Bcero yacos mo qucnuIuinae 252 108 108

4.3 Coneprkanne IMCUUILIMHBI (MoayJis1). Pacnipenesienne 4acoB o reMaM M BUIaM

yueOHoii padoThI:

dopma 00ydeHus: ouHas

Buner yueOHBIX 3aHATHI
AyanuTOpHBIC 3aHATHS 3aHs
Camo-
H [Ipaktu- | JlaGopa- | THA B | ®Dopma Teky-
a3BaHUE PA3JIEIoB U cTos
Bcero YECKHE- | TOpHBIE UHTEP 1Iero KOH-
TEM Jlek- TEIb .
3aHATHS, | paOOTHI, | AaKTUB TPOJISI 3SHAHUH
UH N Hast
CEeMHHA- | TPaKTH- HOM-
pabota
pHBI KyYMBI dhopme

Tema 1. [Ipenmer, Tecr, KOH-
3a/1a4M U UCTOPUS 6 2 2 0 2 2 TpOIIbHAs pa-
pa3BUTUS OMOXUMUHI 6ota Nel
Tema 2. YTaeBOObI 12 4 2 4 4 2 Tect
Tema 3. JIunuisl 14 4 2 4 4 4 Tecr
Tewa 4. bexir 14 | 4 4 4 4 2 Tect
(1 gacts)
Tewa 5. bexit 16 | 4 2 6 4 4 Tecr
(2 gactp)
Tema 6. DepMeHTBI 18 4 4 6 4 4 Teer
(1 gactp)
Tema 7. DepmeHTHI 14 4 2 4 4 4 Tecr,
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(2 gactn). KOHTPOJIbHAS

Buramunsl paGota Ne 2

Tema 8. DHepreTu- Tecr,

YECKHE MPOIIECCHI B 12 4 2 0 4 2 KOHTPOJIbHAS

YKUBOM OpraHu3Me pabota Ne 3

Tewa 9. Tpomesicy- 12 | 4 2 4 4 2 Tecr

TOYHBIA OOMEH

Tema 10. Meta6o-

JIU3M YTJIEBOJIOB 14 4 2 4 4 4 Tecr

(1 gacts)

Tema 11. MeTabo-

JIU3M YTJIEBOJIOB 14 4 4 4 4 2 Tecr

(2 gactn)

Tema 12. MeTa6o- 14 4 4 6 4 5 Tecr

JIU3M JIUTIHJIOB

Tema 13. MeTtabo- Tecr,

JI3M GEIKOB 14 4 4 6 4 2 KOHTPOJIbHAS
pabora Neo 4

Tema 14. CtpoeHue

1 QYHKIIUU KIIETOY- 12 4 2 0 4 2 Tecr

HOM MeMOpaHbI

Tema 15. Hykiienno- 14 4 4 6 4 5 Tecr

BBI€ KHUCJIOTHI

Tema 16. MnTerpa-

U KJICTOYHOTO 16 6 4 4 6 2 Tecr

obmeHa

DK3aMEH 36 36

HUTOIrO 252 64 46 62 64 42

5 COJIEPKAHUE TUCHMILIMHBI (MOIYJIS)

Tema 1. Ilpeamer, 3a1a4u 1 HCTOPUS PA3BUTHS OMOXUMUH

Hpez[MeT H 3a1a4u ouogornyeckor xumun. OOMeH BCHICCTB U DHCPIruu, HCPpAPXUICCKaA
" CTPYKTYpHast OpraHnu3anus U CaMOBOCIIPOU3BCACHUC KaK BayKHEHIITHE IIPHU3HAKH JKMBOH Marte-
PHUH. MecTo OMOXMMHH cpeau Apyrux AUCHUIUIMH; YPOBHU OPraHU3aAlUN KHUBOTO. buoxumus
KakK MOJ'ICKy.]'ISIprIﬁ YPOBCHb H3YUYCHUS SIBJICHUH >KH3HMU. I/ICTOpI/IH, OCHOBHBIC JOCTHMIXKCHHA U
HaIIpaBJICHUA Pa3BUTUA OHMOXHMHUHU.

Tema 2. YriieBoanl

OO6mue mpeacraBieHuss 00 yrieBoJax. AHOMAIWMU JIMHEHHOW CTPYKTYpbl. XUMHUYECKHE
CBO¥CTBa yrneBooB. [[u- u nonucaxapuabl. OCHOBHBIE YTTIEBObI )KUBOTHBIX, UX COJIEp’KAaHUE B
TKaHsIX, Ouonornueckas poib. OCHOBHBIE YIJIEBOJBI MUIKM. MOHOCAaXapuibl, OJUTOCAXaPHIBI.
Baxkneiimue npeacraBUTeI MOHOCAXapUIOB M OJHMIOCAXapUIOB >KMBOTHOTO OpraHu3Ma. Xu-
MUYECKOE CTPOEHHUE, OMOIOTUYECKAs POJIb.

[Monmucaxapuapl. ['MuKoOreH, ero CTpoeHUE U CBOICTBA, PaCIpOCTPaHEHHE U POJIb B Opra-
HHU3ME.

Tema 3. JIunuasl

OOm1ast xapakTepucTuKa TMNUA0B. JKUpHbIE KUCIOTHL. HenonsipHbie 1 MOJIIpHbIE JTUITHIBL.
®ochomumuasl. Counronunuasl. CTepousl.
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Tema 4. beaku (vacmo 1)

CrpoeHre ¥ HOMEHKJIATypa HPUPOJIHBIX aMUHOKUCIOT OCHOBHBIE aMMHOKHUCIOTBI, MX
(U3NKO-XUMHYECKUE CBOWMCTBA W KiaccuuKanus. o-AMHUHOKHCIOTHL OOImHe CTPYKTYpHBIE
CBOMCTBA.

Crepeousomepus Ilentuasi. [Ipupona nentunnoit cBsizu benku. Monnble cBoiicTBa amu-
HOKUCHOT. M30anekrpudeckas Touka. CriocoObl pa3/ieneHnuss aMUHOKHUCIOT HA OCHOBE MX MOH-
HBIX CBOMCTB (MOHOOOMEHHasi Xpomarorpadus u 3MekTpodopes). Peakum aMMHOKUCIOT invivo
(mezamMmuHMpOBaHKE, IEKApOOKCUIMPOBAHKUE, 00pa30BaHUE ENTUIHOM CBSI3M).

Tema 5. beaku (vacmo 2)

Knaccudukanus 6enkos no gyHkuusM MonekynspHas Mmacca, pasmep U popma Oenko-
BBIX MOJIEKYJI. YPOBHH OpraHHM3aluu OENKOBOW MOJEKynbl. OUOPHIUIApHBIE W TIOOYISpHBIE
6enku. OCHOBHBIE BHJIbI BTOPUYHOM CTPYKTYpBI: O-CIIUpallb, 3-CII0M, KOJIJIar€eHoBasi CIUpalb. O
u - kepatuHbl. OCHOBHBIE THIBI B3aUMOJECUCTBUN MEXy (pparMeHTaMu OETKOBON MOJIEKYJIbI,
onpenenstomue ee Gopmy. enaryparus 6enkoB. benku coeMHUTETFHON U MBITIIEYHON TKaHH.

Tema 6 ®epmeHTsI (vacms 1)

OcoOenHocTy (epMEHTATUBHOTO KaTaju3a W €ro OTJIu4YHMe OT HeepMEHTATUBHOTO KaTa-
mu3a. CrpykTypHO-(YHKIIMOHAIbHAsE opranu3anus ¢epmeHToB. CrnenududHOCTh JACHCTBUSA
¢depmentoB. Knaccudukanus u HomeHknatypa pepmentoB. Kunernka pepmMeHTaTUBHBIX peak-
1ui. 3aBUCHUMOCTbh (PepMEHTAaTUBHBIX PeaKlMii OT Temreparypsl, pH, koHIeHTpanuii ¢pepmenTa
u cyoctpara. EquHMIEI H3MepeHns: akTUBHOCTH U KOJIMYECTBa (PEpMEHTOB.

Tema 7 ®depmeHTHI (uacmsb 2)

Kodaxkrops! hepMeHTOB: HOHBI METAILIIOB M KOGepMeHThI. UHrHOMTOpHI hepMEeHTOB: 00pa-
TUMBIC U HEOOpaTHMBbIC; KOHKYPEHTHbIC i O€3KOHKYpEeHTHBIC. Perymsius aeiicTBusi pepMeHTOB:
AIUTOCTEPUIECKUE MOAYIISITOPHI (HHTHOUTOPHI U aKTUBATOPHI).

Buramunsl. CTpykrypa U pyHKINH BOAOPACTBOPUMBIX BUTAMHUHOB. [loHsATHE O cTpoe-
HUU ¥ QYHKUHUAX )KUPOPACTBOPUMBIX BUTAMUHOB. [ MTIO- ¥ THIEPBUTAMUHO3BI.

Tema 8. JHepreTuyeckue Npouecchbl B )KHBOM OPraHU3Me

Knaccudukanust kieTok mo noctymieHuto 3Heprur. CTpoeHne U XapakTepucTUKa MaKpo-
APruvecKux coeuHeHui Ha npumepe ATO.

Cybcrpatnoe dochopunupoBanue. Teopun 610IOrHUECKOTO OKUCIeHUss. OKUCIUTENBHOE
dbochopunupoBanue. Xemuocmorudeckas reopus [1. Mutuesa.

JpixatenpHas nenb. Pa3zoOmenue apixanus u (ochopunupoBanus. JlpIxaTenbHbld KOH-
TPOJIb.

Tema 9. IIpomeskyTOUYHBIH 00MeH

OxucnuTenpHOe NeKapOOKCHIMPOBAHNE MHUpYyBaTa: MOCIEI0BATEIbHOCTh PEAKIMid, CTpoe-
HUE MHUPYBATAETMJPOreHa3HOTO KOMIUIeKca. MeTuIMHCKOe 3HaueHue rnpolecca (MHrHOMTOPbI
MUPYBATIETUAPOTEHA3HOTO KOMILIEKCA - COJM TSDKENBIX METaJUIOB, ajJKorojb U jp.) Perymsamus
nporecca. LMK TMMOHHOM KUCIOTBI: MOCIEI0BATEIbHOCTh PEAKIIMNA, XapaKTepPUCTHKA U JIOKa-
nu3anus pepMeHToB. CBsA3b MeX1y OOIIMM MyTeM KaTaOoJu3Ma U 1IETbI0 EPEHOCa IEKTPOHOB
U TIPOTOHOB. AJUIOCTEPHUECKHE MEXAHU3MBI PEryJISIMH HUTPATHOTO IIUKJIIA.

Tema 10. MeTa60/13Mm yrjieBoaoB (4acth 1)

OcHoBHble yraeBoabl numiy. [lepeBapuBanue yrieBoaoB. [0ko3a Kak BaKHEHIIHIA MeTa-
OONUT YrIeBOIHOTO OOMEHa: 00IIasi cxeMa NCTOYHUKOB U MYyTEeH pacXoJ0BaHHUs TIIOKO3bI B Op-
ranu3Mme. Karabonusm rimoko3sl. Pacnag B a9poOHBIX YCIOBUSX - OCHOBHOUM MyTh KaTaboln3ma
TIIOKO3BI Y uenoBeka. [locienoBaTenbHOCTh peakiuii 10 00pa3oBaHus mupyBaTa (TIMKOIU3) KakK
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crenupUIecKuii IS TIIFOKO3bI MyTh Katabonu3ma. Perymnsamus mporecca, TMMUATHPYIOIIHE Peak-
u. YenHOYHbIe MeXaHM3MBI. PacripocTpanenue u (pU3MOJOrHYECKOe 3HAYCHHUE pacraja TIlro-
K03bl. Pacnaz rioko3bl B aHa3pOOHBIX YCIOBHSIX. AHA3pOOHOE pacuIeIICHHE YIIIeBOJAOB B Op-
raHu3Me, ero OMOJIOTrHYECKOe 3HaUYeHNE. DHEPreTHUECKU 2PPEeKT.

Tema 11. MeTa60/13M yri1€Bo10B (4acTh 2)

CuHTE3 IIMKOTeHa U €T0 PeryIsusl.

I'mukonu3. Perymsus. DHeprerudeckuii 3hdekT anadpoOHOro pacmnaa yriieBoI0B.

I'moxoneorenes. Dueprerudeckuit 3¢ dext nporecca. Perymsius.

OxucnuTensHOe NeKapOOKCHIMPOBAHNE MUPOBHUHOTPATHONW KHCIOTHL. DEepMEHTHI U KO-
(bepMeHTHI, YIaCTBYIOIIHE B 3TOM IIPOIIECCE.

[TenTo30¢ochaTHbIi MyTh OKUCIEHUS TITIOKO3bI B TKAHSIX U €r0 OMOJIOTHYECKas pOJlb.

MukpocomManbHOE OKHCIICHHE.

MexaHu3MBl PErysiui COJAEP>KaHMs TIOKO3bI B KPOBH. SIBIEHUS THIIO- W THIIEPTIIHKE-
MUH.

CuHTe3 M pacmaj TIMKOTeHa B TieueHH. [ TMKoreHoan3 B MbIax. Perymsmus 3tux mpo-
LIECCOB.

Perymsius 1 HapyIeHus yriaeBoHOTO OOMEHa.

Bo3MoskHBIE TTyTH TTpEeBpaIIeHus TII0K030-6-hocdara B meyeHn.

buocunTe3 TII0KO3BI (TIIFOKOHEOTEHE3) U3 MOJIOYHOM KHUCJIOTHI W mupyBara. CBs3b yrie-
BOJIHOTO, JIMIIMAHOTO X OEIKOBOro 0OMeEHa.

buocuures rimukorena. Pacnang riomkoresa.

Tema 12. Metado1m3M JUNUA0B

OOMeH KUPHBIX KUCIOT. B - OKHCIICHHE KUPHBIX KUCIOT. DHEpreTuka npomecca. CuHTE3
KETOHOBBIX TeJl. BUOCMHTE3 JKUPHBIX KUCIOT U3 aueTwi-KoA U MCHOJb30BaHKUE alleTOYKCYCHOM
KUCIoThl. DU3HONIOTHYEecKOe 3HaUeHue 3Toro mpouecca. OOMeH xupoB. [TumieBsie KUpbl U UX
nepeBapuBanue. BcackiBaHMe NMpoayKTOB MepeBapuBaHUs. TpaHCIOPTHBIE JIUMOMPOTEHHBI, HX
crenu(pUIHOCTh U B3auMOIpeBpalleHus. PesepBupoBanue U MOOMIM3AIUS KUPOB B JKUPOBOM
TKaHM: PEryJsiusi CHHTE3a U MOOWIM3alMK KUpoB. Poslb MHCYNMHA, TIIOKaroHa u aJpeHaanHa.
TpaHcnopT KUPHBIX KUCIOT albOyMHUHAMH KpoBU. PU3HOIOTHYECKAsT POJIb PE3EPBUPOBAHUS U
MOOWIIN3aLMHY )KUPOB B )KUPOBOM TKaHU. HapylieHue 3Tux npoueccoB Ipu 0KUPEHUH.

Tema 13. Mera0omu3m 0eJIKoB

[lepeBapuBanue OenkoB. [IpoTenHasbl - MENCUH, TPUIICHH, XUMOTPUIICUH; TPOGEPMEHTHI
MPOTEHHA3 U MEXaHU3MBbI UX MpeBpalieHus B pepMeHThI; cyOcTpaTHas CIeU(PUUHOCT TPOTEHU -
Ha3. DK30MeNnTuaa3bl: KApOOKCUIIETITHIA3a, AMUHOTIENITUIa3bl, JUMENTHaa3bl. BcackiBaHe aMu-
HOKHUCJIOT. AMUHOKHUCIIOTBI, Y4aCTBYIOIINE B TPAHCAMUHUPOBAHUU; 0c00ast poJib TTyTaMUHOBOM
KHUCTOTHI. bronoruueckoe 3HaueHue peakiuii TpaHcaMUHUPOBaHU. OKUCIUTENBHOE Je3aMUHU -
pOBaHHE AaMHUHOKHUCIOT; TIyMaTAeruaporeHasa. Hempsmoe ne3aMUHUpOBAHHE AMUHOKHCIOT.
JlexkapOOKCUIMPOBAaHIE aMHUHOKHCIIOT, MOJAU(HUKaIs 60koBoH 1enu. KoHeuHble mMpoayKThl a30-
TUCTOTO OOMEHa: coJiu aMMOHMSI U MoueBHHA. OCHOBHBIE MCTOYHHUKH aMMHaKa B OpraHH3MeE.
Ponp rmyramuHa B 00e3BpeXUBaHUU U TPAHCTIOPTE aMMHaKa. BUOCHHTE3 MOUEBUHBI M €T0 PEry-
nsiuusi. BuoreHHble aMUHBI.

Tema 14. Ctpoenne n GyHKUIMH KJIeTOYHOH MeMOpPaHbI

XKunkocTtHO-MO3an4Has MoJiesib MeMOpaHbl. JIMMUAHBIN cocTaB MeMOpaH U CTpOEHHE JIH-
nuaHoro 6ucinos. benku mMemOpaH. ['MMKoOMMIUABI U TIMKONPOTEMHBI MeMOpaH. OOuie cBOM-
CTBa MeMOpaH: TEeKyuecTb, IOINepeyHas acCUMMeTpHsi, U30uparenbHas MPOHULAEMOCTh. Mexa-
HU3MBI TIEpeHOCca BeleCTB uepe3 MeMOpaHsbl. [laccuBHBIN TpaHcmopT (mpocTas U oOseryeHHas
middysus). TpaHcnopTHBIE OEIKOBBIE CUCTEMBI TACCUBHOTO TpaHcrnopTa. [lepBUYHO aKTHBHBIH
TpaHcnopT, TpaHcnopTHble AT®da3bl, BTOPUYHO aKTUBHBIA TPAHCIIOPT YIJIEBOJOB M aMUHOKHC-
n01. CUMIOPT, aHTUTIOPT U YHUTIOPT. PazHOOOpasne MeMOpaHHBIX CTPYKTYp U (PYHKUUN MeM-
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Opan. OGpa3zoBanue, cTpoeHHe, PYHKIIUU JIU30COM. AyTosn3 TKaHel. Poih OBpekXICHHUS JTH30-
COM TIpH BOCTIAJICHUU U JIPYTUX MATOJOTMYECKUX Imporeccax. MeMmOpaHHbIe OENIKH- PelenTOpsI;
TpaHCMeMOpaHHas Tepejiada CUTHAIOB B KIICTKY.

Tema 15. HykJ/ieMHOBbIE KHCJIOThI

Hcropust OTKpBITHSA U U3yYEHHsI HYKIIEMHOBBIX KUCIOT. HyKiIeoTHIpl: CTpOEHNE U HOMEH-
kiarypa. llepBudHas cTpyKkTypa HYKJIEHMHOBBIX KHMCJIOT. KOoMIUIEeMEHTapHbIE U HEKOMILJIEMEH-
TapHbIE NMOJMHYKICOTUAHbIE Lenu. Bropuunas crpykrypa PHK. JIBoiinas cnimpans [IHK. Jlena-
typarus u perarypamus (peHaruBanus) JHK. I'uopunuzanus JTHK — ITHK u JJTHK — PHK; Bu-
JIOBBIE Pa3INYMsl IEPBUYHON CTPYKTYpPhl HYKJIEMHOBBIX KUCIOT. Pubocomsl u pudocomusie PHK.
[Tonmupu6ocomsr u marpuunbie PHK. Ctpoenne xpomatuna. Tpancrnoptaeie PHK.

Tema 16. UuTerpanus KJIeTOYHOro o0MeHa

B3anMocBs3p oOMeHa yriaeBoJOB, JUMUAOB U OCIKOB: HATMYHME OOIIUX MPOMEKYTOUHBIX TPO-
JTYKTOB, OOLIMX MyTel MpEeBpalleHUI KII0UEBBIX META0OJIMTOB, B3aUMOIIPEBpAILEHUS pa3JIny-
HBIX KJlaccoB coeauHeHui. LlenTpanpHas pons aneTuiikopepMerTa A B IPEBPAIICHHUSIX YTIIEBO-
JIOB, JINIIAIOB, OEJIKOB.

CBs13b IpeBpallleHU yIIIeBOJ0B, JUMHI0B, OEIKOB ¢ 0OMEHOM BOJIbl, MUHEPAIbHBIX CO-
eIMHEHUH, BUTAMIUHOB.

CKopoCTh XUMHUYECKHX peaklnii Kak OCHOBHOH perynupyemsblii ¢paktop. Baxkueiimue pe-
T'YJASTOPHBIE CUCTEMbl OPTaHU3Ma: CHCTEMa KJIETOUHOM aBTOPETyYJsLUHU, SHIOKPUHHASA CUCTEMA,
HEpBHAas cucTeMa, cucrema qudGepeHInPOBKU KIETOK.

[Iytn ocyiecTBIEHUS PETyIUPYIOMINX BO3JIECHCTBUN HA YPOBHE KIETKU. Perymsuus mo
3aKOHY JCHCTBYIOMIMX Macc. Perymsuus CKOpOCTH peakluil 3a CueT WU3MEHEHHUS JOCTYIMHOCTH
cyOcTpaToB U KO(aKTOPOB. YyacTue KIETOYHBIX MEMOpaH U BHYTPUKJIETOYHBIX CTPYKTYp B pe-
Ty oOMeHa BeliecTB. Perynanus ¢pepMeHTaTUBHOM akTUBHOCTH. [IoHATHE O pErynsiTOPHBIX
¢depmenTtax. Perymsnus konuuectBa (DEpMEHTOB B KIETKE: MHAYKLHS U PENpPEccHsi CHHTE3a
(dhepMeHTOB.

6 TEMbI IPAKTUUECKHNX 1 CEMUHAPCKHX 3AHATHI

Tema 1 IIpeamer, 3a1auu 1 HCTOPUA PA3BUTUSA OMOXUMUM

IIpakTHyeckoe 3ansTue 1
BBenenue B 0OMoxuMuo0. XUMHYECKHH COCTAB KJIETKH
Crpykrypa 3ansaTus
1. BxoxaHoii Tecr.
2. Beenenue B 6uonornueckyro xumuto. KoiardectBenHoe onpenenenue 6eiaka B pacTBOpe.
3. TOroBwIii TECT.
Ieaun 3anaATHSA:
-M3y4UTh 337a4u OMOJOTUYECKON XUMHH, €€ B3aUMOCBS3b C APYTUMU JUCHUTUTMHAMH, a TaKKe
OCHOBHBIE€ METOJIbI UCCIICOBAHMS B ONOXUMUH;
-0XapaKTepU30BaTh ITAIbl CTAHOBJICHUS OMOJOTUYECKON XMMUU KaK HayKU U €€ MPUKIaIHOE
3HAYCHUE;
-MI0JpOOHO O3HAKOMHTH C OCHOBHBIMH METOJIAMH BBIICJICHHS 1 OUUCTKH OCJIKOB.

Bomnpocs! 11s1 caMONOATOTOBKH
1. Yro takoe OMOXMMHUS, LIEIH U 33/1a4H, CTOSIINE TIepe]] Hel.
2. Mecto OMOXMMHHU CpeH Ipyrux HayK. 3HaueHue OMOXUMHH B IPAKTUYECKOH e TeNb-
HOCTH XMMHKa-UCCIEA0BATES.
3. Metoab! uccne10BaHUNA, TPUMEHSIEMbIE B OMOXUMMUH.
4. TloHsATHE O BBICATMBAHUH, BHICAIMBAIOIINE (PAKTOPBI, MEXaHU3M, O0OPaTUMOCTb.
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[IpakTnueckas padora
Omneir Nel KonmuecTBeHHOE ompejenieHne o01mmero 06eiaka CHIBOPOTKH KPOBU pPedpaKTo-
MCTPHUYCCKHUM METOJAOM
Ipunuun MeTona. B ocHoBe pedpakromMeTpun JIC)KUT HEOMHAKOBASI CIIOCOOHOCTh PA3IMYHBIX
Cpea MPEeIOMIIATH MPOXOSIINe Yepe3 HUX Jyun cBeta. OTHOIICHNE CHHYCA YIJla MaJICHUs K CHU-
HYCY yTJia IIPEJIOMJICHUS Ha3bIBaeTCs MoKaszareneM (K03 OUIIMEHTOM) MPEIOMIICHHUS:

_ sin¢
sin

Crenenp pedpakuuy pacTBopa 00yclIOBI€Ha KOJUYECTBOM, pasMepaMu U (PU3NUYECKUM COCTOS-
HUEM PACTBOPEHHBIX B HEM UYACTHII, a TAK)KE TEMIEpaTypoil oKpyKaromel cpensl. B ceiBopoTke
KpPOBH BeNTMYMHA pepaKIUU 3aBUCUT B TIEPBYIO OUEPEIh OT KOJIMYECTBA U Ka4eCcTBa OEIIKOB; CO-
JIAM 1 JPYTrUM COCTAaBHBIM YaCTAM HNPHUHAMJICKUT MEHbIAA POJIb. HJ’I?I OIIPCACIICHHUS TTOKa3aTCIA
MIPEIOMIICHHUS CITY’KaT 0CoObIe TPHUOOPHI — pePPaKTOMETPHI.

n

O0opyvioBaHNe M MCCIACIVEMBII MATCPHUAJL:

1. Pedpakromerp 2. ®unbTpoBanibHas Oymara 3. CEIBOPOTKA M BOJIa

Pacyér, OnpenenuB mokaszarens NpelOMJICHUS MO TaOIUIE, BRIYUCISIOT MPOIEHT CO-
nepsxkanus 6enka B ucnbityeMoit mpo6e (r/100 mun). Kosaddumument nepecuera B e TMHUIIBI
CH (r/n) pasen 10.

Mpumevanusi. YyscTBUuTEI-HOCTH MeTO1a HeBerKa (0,5-1%).

Tabnuia. BeluucieHne NPOMEHTHOr0 coiep:KaHusl 0eJIKa Mo MoKa3aTe/ I0 MpeJioM-
JIeHUs

IToxa3zaTens npe- benok B ceIBOpoTKE [Toka3arens npe- benok B ceiBOpoTKe
JIOMJICHUSI kpoBu, 1/100 JIOMJICHUSI kpoBu, 1/100
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
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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

Hopwma (ceiBopoTka) - 65-85 1/m.

Tema 2. YrieBoabl

IIpakTHyeckoe 3ansaTHEe Ne 2

Jlunuapl: kiaaccupukanus, crpoenne U GyHKIUM.

Crtpykrypa 3aHsATHS

1. BXxoxHo# TecT.

2. YriaeBoasl.

3. UtoroBwiii TecT.

enan 3anaTus:

-M3y4UTh KJIacCU(UKAIINIO YTIIEBOJIOB;

- HCCIIEI0BAaTh XUMHUUYECKUE CBOMCTBA YII€BOA0OB U OOBSCHUTH MPUUYHMHBI, 00YyCIIaBIUBa-
IOIIME 3TH CBOMCTBA

Bonpocs! n 3a5a4u 1719 CaMONOATOTOBKH
1.Kakue opraHmdeckue BELECTBA OTHOCSATCS K Kiaccy yriaeBonoB? OTKyna BO3HUKIIO 3TO
Ha3BaHue?
2. Ha xakue rpynmsl JeisTcs yrieBoIasl?
3. Kakue xuMuyeckue peakluu MOATBEPXKIAIOT TOT (PaKT, 4TO IJIFOKO3a — BELIECTBO C JBOM-
CTBEHHOM XMMHUYECKON (yHKIUEH?
4. Kakas peakuys, XxapakTepHas JUIsl ajdbIeTUI0B, HE CBOMCTBEHHA IIIIOKO3€E?
5. IIpuBeauTe ypaBHEHHE PEAKLUHU, C IOMOLIBIO KOTOPOU MOYKHO Pa3Iu4UTh TIIFOKO3Y U caxapo-
3y.
6. Kaxue Buapl OpoxxeHus naet riatoko3a? Hanummre ypaBHEHHs peakluil BceX U3BECTHBIX BaM
BUJIOB OPOKEHUSI TIIFOKO3bI.
7. IlpuBeaure npumep peakluil STepupuKaiy ¢ ydacTHEM LEJITI0NI03b] (He MeHee ABYX).
8. IlpuBeaure CTpyKTypHYIO (GOPMYITy MaTbTO3BI.
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9. [IpuBenuTe CTPYKTYpHYIO GopMyTy pparmMeHTa MOJICKYJIbI LEJUTIONIO3bI U YpaBHEHHE PEaKIIUU
TUPOJIN3A HEIUTIONI03bl. YKaXKUTE YCIOBUS.

10. MaccoBas nons kpaxmaina B kaptodene cocrasuser 20 %. Kakyro mMaccy TIFOKO3bI MOXHO
nosryduTh U3 1620 Kr kapTodens, eciy BBIX0 MPOAYKTa COCTABISACT /5 % OT TeOpeTHIecKoro?
11. TIpu rugponuse caxapo3sl nosrydmiiochk 270 T cMecH T0Ko3bl U ppykTO3bl. Kakas macca ca-
Xapo3bl MOABEPIIIach THIPOIH3Y?

12. C moMOIIBIO KaKUX peaKii MOXKHO JI0Ka3aTh HAJTMYUE B MOJICKYJIE TJIIOKO3bI: a) ajlbAeTHI-
HOU rpynisl; 0) MSATH T’UAPOKCHIIBHBIX TPy ?

13. Ha ocHOBE 3J€KTPOHHBIX MPEJCTABICHUN O XUMUYECKUX CBS3SX MOSCHUTE MPOLECC 00pazo-
BAaHUS LUKINYECKUX (POPM IIIIOKO3bI (MTUPAaHO3HBIX U (PYpaHO3HBIX) U3 albJAETUIHOM.

14. C moMompio KaKuX peakiuii MOXKHO OCYIIECTBUTH CJIEIYIONINE IMPEBPAIICHUS: Ccaxapo-
3a — TJI0K03a — TIIFOKOHOBAs KUCIIOTa — TIIIOKapoBas (caxapHas) Kuciora?

15. TTomyunTe U3 TIFOKO3BI 4 pa3HbIE KaJHEBBIE COJIM, B COCTAB KOTOPHIX BXOJUT YTIIEPO/I.

16. Kakue W3 mepeuncieHHBIX HIDKE BEIIECTB MOTYT TIOMApHO BCTYNATh B PEAKIMH: caxapo3a,
MypaBbHUHAs KHCIIOTa, BoJbI, ruapokcua meau (I1)? Hamummre ypaBHEHUs peakiuil U yKakurte
YCIIOBHSI X TIPOTEKAHUSI.

17. Beraucnute maccy 10 % pacTBopa TIHOKO3BI, IMOJIBEPTHIETOCS OpO’KEHUIO, €CITM W3BECTHO,
YTO TIPU ATOM BBIJIEITMIOCH CTOJIBKO )K€ Ta3a, CKOJIBKO ero o0pasyeTcs MpH IMOJTHOM CTOpaHuu 35
MJI 3TaHoJ1a (oTHOCTH 0,8 r/mi).

18. Kak pacmo3HaTh ¢ MOMOMIBIO OJHOTO PEaKTHBA TIIHIEPUH, YKCYCHBIH albJIETH], YKCYCHYIO
KHUCJIOTY, I1t0k03y? Hanmumure ypaBHEHHS peakiui.

19. Mmes B cBOEM pacHoOpsKEHUM M3 OPraHMYECKHX BELIECTB TOJIBKO IUIIOKO3Y, MOJIy4UTE J[BA
CJIO’KHBIX 3(hUpa, B COCTaB MOJIEKYJI KOTOPBIX BXOAAT MO 5 aTOMOB YIiepoa.

Tema 3. JInunuanl
IIpakTuyeckoe 3ansaTue Ne 3
JInnuael

Crpykrypa 3aHATHS

1 BXoaHOM TecT.

2. DU3NKO-XMMHYECKHE CBOMCTBA JIUITH/IOB.

3 .1TOroBbIM TECT.

Ieaun 3anaTHSA:

- U3YYHTh KJIaCCU(DUKALIUIO TUTTUIOB;

- U3Y4YUTh (PU3UKO-XUMUYECKUE CBOMCTBA JIUIUIOB.
Bomnpoch! 11 caMONOATOTOBKH

1. Kakue coenuHeHUs OTHOCSTCS K JunuiaMm? YUTo MOJIOKEHO B OCHOBY Kiaccu(pUKaIUu
JIUOAIOB?

. B ueM oTimume mpocThIx TUMUI0B 0T clokHbIX? KakoBa ux knaccupukanus? Kakue co-
€MHEHUs] HA3bIBAIOTCA XUpaMHu? YeM OTIMYaroTCs paCTUTENbHBIE KUPBI OT KH-
BOTHBIX? Hanummmre cTpykTypHbIe (OPMYITBI TPUMATLMUTHHA U TPUOJICHHA.

. JlaiiTe KpaTKyr0 XapaKTePUCTHKY BBICIIUM KHPHBIM KHCIOTaM (MpeAeNbHBIM U HETpe-
JeNbHBIM), KOTOPBIE Yallle BCErO BXOJIST B COCTaB )KHPOB.

. JaiiTe xapakTepuCTUKy OCHOBHBIM (PH3UKO-XUMUYECKIUM CBOMCTBAM KHUPOB.

. KaxoBa cymHocTs nporiecca aMynbrUpOBaHUS KUPOB, €ro (U3HOIOTHUECKOe 3HaUeHne?

. B uem 3akmtouaercs npoiiecc oMmbuieHusi? Kakue BeniecTBa Ha3bIBalOTCS MbLIaMu?

. Hanumure ypaBHeHMs peakuuil THApoJM3a TPUCTEApUHA B MPHUCYTCTBUU THAPOKCH]IA
KaJIisl ¥ KAYECTBEHHBIX PEaKIMil Ha MPOIYKThI THAPOJIH3A.

8. Uro Takoe WOJHOE YMCIIO W JUIS Yero ero mpuMmeHstor? Hamumure ypaBHEHUE peaKIuu

MPUCOEANHEHUS HO/1a K JIMHOJIEBOM KUCIIOTE.

w N

~NOo 01~
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9.

11.
12.
13.

14.

Hanumute cTpykTypHBIE (DOPMYIBI CISAYIOIUX COCTUHEHUN a) MOHOCTEapuH, 0) majb-
MUTO/IMOJIEHH, B) OJICONAIILMUTOCTEAPHH, I') TEOMETPUUYECKHE U30MEPBI OJIEMHOBOM
KHCJIOTBI.

10. OcyuiecTBUTE HMKEIIEPEUUCIICHHBIE TPEBPALEHUs] C HCIOJIb30BAHUEM
CTPYKTYPHBIX ()OPMYJT BCEX KOMIIOHEHTOB C yKa3aHHEM ()EpPMEHTOB U MPOAYKTOB

peakuuu: a) TpUCTeapuH
—umasa s

0) rmnepur — o-docdarriaunepud — auokcdocdaramneron — docdarriuie-
paib;

B) MAJILMUTHHOBAs KUCI0Ta — NAIbMUTII-KOA — nunanemutmidocdaruanas
KHCIIOTa — JUMAIBMUTHH — TPUTIAJIBMUATHH.

B yem oTimume mpoCThIX JTUMHIOB OT CIOXKHBIX?

KaxoBa knaccudukaiys cioxxHbIX JIUITHI0B?

KakoBa ctpykTypa HocOoaumuIoB U X posib B CTPOSHUH M MPOHHUIIAEMOCTH KJle-
TOYHBIX MEMOpaH?

Hanummwure ctpykryphbsie Gpopmynsl cepuHpocdaruia, xoauHpocdaruia, Koja-
muHpochaTuaa. O603HaubTe TMOPOOHYIO U THOPHIHHYIO YaCTH MOJIEKYIL.

Tema 4 beaxu (yacts 1)
IIpakTHyeckoe 3ansaTHe Ne 4

Crtpykrypa 3aHATHS

1 BxoaHOM TecT.

2. AMMHOKHUCIIOTHBIH cocTaB 0eKkoB (2 uaca)

3. ®U3UKO-XMMHUYECKHE CBOMCTBA OEIKOB (2 Jaca)

4. VITOTOBBIi TECT.

enan 3anaTus:

- U3YYHTb KJIacCU(UKALUU aMUHOKHUCIIOT;

- U3YYHUTh (PU3UKO-XUMUYECKUE CBOWCTBA aMUHOKHUCIIOT

- U3Y4UTh PUBUKO-XUMHUUYECKUE CBOMCTBA OCJIKOB (KOJIJIOUHBIC, U303JIEKTpUYecKasi TO-

Ka, OIITHYECKasd aKTUBHOCTD, ITIOABMKHOCTD B 3JICKTPUYCCKOM HOJ'IG)

Bonpocs! 1151 caMONIOATOTOBKH

1. KakoBa xumuyeckas npupojna Oenka? HazoBure cTpyKTypHbIE €IUHHUIBI OEIKOBOU
MOJIEKYJIBI.

2. Hanummwmre cTpyKTypHBIE (OPMYIBI MPOTEHMHOTEHHBIX AMHUHOKHCIOT, UMEIOUINX B
paauKkane: a) reTepoIMKINYECKOe KOJbLo, 0) cepy, B) THAPOKCOTPYIIIBI, T) aMUIHBIE
TPYIIIBL.

3. Hamummre cTpykTypHBIe (GOPMYIBl HE3aMEHHMBIX aMUHOKHUCIOT. [loueMy oHH
Ha3bIBAIOTCS HE3aMEHUMBIMU?

4. Tloyemy aMHHOKHCIOTHI 00nafgaroT amQorepHbIMU cBoiicTBamu? [IpuBenute ypas-
HEHUs Peakilfii Ha mpUMepe allaHuHA.

5. UYem 00BACHUTH OCHOBHBIE CBOICTBA TU3MHA M KUCIBIE aCTIapariHOBOW KHUCIIO- ThI?

6. B xakoit obnactu 3HaueHuid pH U mouyeMy HAXOAUTCS M30IIEKTpUUYECKas TOYKA: a)
KHCTIOH, 0) OCHOBHOM, B) HEHTpaIbHOM aMUHOKHUCIIOT?

7. Kakum o0Opa3om cBsi3aHbl B MOJIEKylle Oellka aMMHOKHCIOTHI? Hanmumure Gpopmyb
IM-, TPU- U TETPANENTUIOB U3 CIEAYIONIUX aMUHOKHUCIIOT: a) JIM3MHA U TIyTaMHUHa,
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24,
25.

0) MIMHA, TIYTAMUHOBOW KHWCIIOTHI, aJlaHWHA, B) CEpPHHA, IMCTEWHA, MPOJIMHA,
TPEOHUHA.

Hanummre GpopmyIibl NENTHIOB U OCYIIECTBUTE WX THAPOJIH3: a) ala—TpU— IJIH— apr,
0) nMu3—Bas—uie, B) MET—TUP—(PEH—aCTI—TIIH.

Ha dem ocHOBaHBI IIBETHBIC pPEaKlMU HA OCJKH M KaKOBO MX MPAKTHUUYECKOE 3Haue-
HHE?

UeMm OOBSICHUTH PO30BO-(DHOJIETOBOE OKpAIMBAHWE IICIIOYHOTO PAacTBOpa Ociika B
MPUCYTCTBUU KaTHOHOB Menu? Hamummre ypaBHeHHE OMYpETOBOW pEaKIUu C IIel-
TUJIOM aJla—ujie—TIu—Bai—(]eH.

Kakne amuHOKHCIIOTBI B Oeike OOyCIaBIMBAIOT KCAHTOMPOTEHMHOBYIO PEAKIIUIO?
Hannmure ypaBHEHNE KCAaHTONIPOTEMHOBOW PEAKIIMU C OJTHOW U3 HUX.

Ha yem ocHoBanHa peakiusi OOHapyXEHHUs CEPOCOAEPKAIUX AMHUHOKUCIIOT B OEJIKO-
Boii Mosiekyine? [IpuBenure ypaBHEHNE pEaKIUU

Kakue ¢aktops! BIUSIOT HAa paCTBOPUMOCTH OCJIKOB U X CTaOUIILHOCTH B pacTBOpe?
[Touemy npu HarpeBaHUM B CIa0OKUCION MM CIa0OIETOYHON cpee OenoK JIETKO
BBIIIAIAET B 0CAIOK?

Ha xakux cBoiicTBax OeiKa OCHOBaHBI PEAKIIUU OCAKICHUS M KaKOBO MX IMpaK- THYE-
CKO€ IpUMEHeHne?

[Ipn nobGaBneHnn K BOJAHOMY PAcTBOpPY OENKOB HEUTPaJIbHBIX COJIEH B BBICO- KHX
KOHIICHTpAIMsIX OCJIOK BhIManaeT B ocanok. Kak Ha3eiBaeTcs 3To siBiueHue? [louemy
n00aBJICHHE COJIEH B BBICOKUX KOHIIEHTPAIUSAX MPUBOJIUT K IMOHWKEHUIO PACTBOPH-
MocTH Oenka?

JlaiiTe onpeaeneHne N303JIEKTPUUECKONU TOUKE OesTKa U M303JIEKTPUUECKOMY COCTOS -
HUIO €rO.

Kakne aMrMHOKHCIOTHI peo0iiaatoT B coctaBe Oenka, ecnu UDT nexut B ipeaenax:
a) pH 3, 6) pH 10? ITpuBeauTe mpuMepsl OETKOB KHCIIOTO U OCHOBHOTO XapakTepa.

B kakoii cpeae (kucmas, menodHas, HeWtpaiapHas) Haxomutcs MOT ciemyromumx
MENTUIIOB: a) TIy—cep—(peH—Tpu—acn—Iuc—Tpo—Ban, 0) MET— THC—TUpP—Tpe— apr—
nu3—ana, B) wie—Tpo—jieii—Mer—Ban—peH—mer—Tup. [lencuH >xeaymoyHOro coka
MMeeT M303JIeKTpuyeckyTo Touky okosio pH 1. Ka- kue pyHKUIMOHAIBHBIE TPYIIIBI
JOJIKHBI IPUCYTCTBOBATH B NIENICUHE B OTHOCHU- TEIHHO OOJIBIINUX KOJNYECTBaX?
Kakune aMMHOKHMCIOTBHI JOJIKHBI MPUCYTCTBOBATh B TMCTOHAX, €CIM H303JIEKTpHYe-
ckas Touka ux oxkoso pH 10,87

Kakwue cBoiicTBa XapakTepHbI 17151 HATUBHBIX OCIKOB?

Urto Takoe neHaTypauus OIKOB U KakuMU (pakTopamMu MOKHO ee BbI3BaTh? Kakue
CBOMCTBA XapaKTepHBI I JEHATYPUPOBAHHBIX OETTKOB?

[Touemy rnoOynspHble OENKH, B KOTOPBIX COJAEP>KUTCS MHOTO OCTAaTKOB IIMCTHHA,
JNCHATYpUPYIOT TpH OoJiee BBICOKHX TeMIlepaTypax M JUIMTEILHOM HarpeBaHUU.
[IpuBeauTe mpuMepsl TAKUX OEIKOB.

Uro Takoe peHaryparusi? B kakux ycmoBUSX MPOBOIAT PeHATYpAIIHIO?

Kakoii mporiecc HOCUT Ha3BaHUE aJICOPOIIMOHHON MENTH3AIUHU?

Ha yem ocnoBan meron nuanuza? C Kakod HENbl0 MPUMEHSIOT TUaINU3 B OETKOBOM
XUMHH?

Tema S Beaxu (yactsb 2)
IIpakTnueckoe 3ausiTue Ne 5

Crpykrypa 3aHsATHSA

®opma A
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1 BxoaHoii TecT.
2. Knaccugukarus 0enkos.
3.1toroBslii TecT.
IMenu 3anaTus:
- U3y4YHTh KIaccu(uKaum OeKOB;
- TIOHATH COOTHOUICHUE CTPYKTYPHI M PYHKIIMH OSITKOBBIX MOJICKYIT;
- U3y4YUTHh BO3MOXXHBIE B3aWMOJICHCTBUs OCIIKOB C JPYTUMH KJacCaMH BELIECTB: YTJIEBO-
JaM1, HYKJIEMHOBBIMU KUCIIOTAMH, JTUITHIAMH U JP.

Bonpocs! 1Jisi caMONOATOTOBKH

UTO 1M0105KE€HO B OCHOBY KJlacCHU(pUKAIUU OeIKoB?

2. MOXHO M CUMTATh CYIIECTBYIOIINE BHUIBI KJIacCH(UKAIMK OSTKOB HAydHO 0OOCHOBaH-
HBIMH?

3. Kaxkosa xraccugukamnus 0eIKOB M0 XUMHUYIeCKoMy coctaBy? [1o kakuM mpu3HaKaM Kiac-
cuunmpyroT npocteie 6enku? [IpuBeauTe mpuMepsI.

4. B dem oTiuuue CIOXHBIX O€IKOB OT MPOCTHIX? JlaliTe KpaTKyl XapaKTepUCTUKY Kilac-
CaM CIJI0’KHBIX OEJIKOB.

5. Kaxkue Oenmku oTHOCATCS K TIHKONpoTernHaMm? Kakue BelecTBa SBISIOTCS WX TMPOCTETH-
yeckoi rpynnoii? [IpuBeaure npuMepsl, HAUIIUTE UX CTPYKTYpPHBIE (POPMYIIBI.

6. KakuM 00pa3om OCYIIECTBISETCS B3aWMOJCHCTBHEOCIIKOBONM YacTH W MPOCTETHICCKOU
TPYIIIBI B TIIMKOTIPOTEUHAX ?

7. KaxoBa Omonorunueckas posib ochomnporennoB? Kakyio pons urpart mpormeccsl (oc-
dhopumpoBanus u nedochopunrpoBanus B oOMeHe BemecTB?

8. ITloyemy reMoryioOMH, ITUTOXPOMBI, (PIIABOMPOTEHHBI OTHOCAT K KJIACCYy XPOMOIIPOTEH -
HoB? KakoBbl ocobeHHOCTH HX cTpoeHus? [IpuBenuTe CTpyKTypHYIO (GOpMYITy MPOCTE-
TUYECKOU TpyIIbl remoriioonHa. Kakum 00pa3oM oHa coequHseTcs ¢ OSIIKOBOM 9acThiO?
Uem 00BsICHAETCS] BUIOBAsS CIEIU(DUIHOCTH TEMOTJIOOHA?

9. KaxkoBbl Ononornyeckue GyHKIIMHA XPOMOTIPOTEUHOB?

10. Kakumu MeToaMu U3y4aroT XUMUYECKHI COCTaB CIIOKHBIX OEJIKOB?

11. KakumMy Ka4eCTBEHHBIMHU PEAKIMSIMH MOXHO OOHapyXHUTh MPOAYKThI THAPOJIM3A: a) Ka-
3eMHOTreHa, 0) reMoryioonHa?

12. Kakwue nBa Kiacca O€JIKOB BBIJIEISIIOT, OCHOBBIBAsICh Ha JopMe OCIIKOBOM MOJIEKYIIbI?

13. KakoBbl 0cOOCHHOCTH CTpoeHUs GUOpULUTIpHBIX OcenkoB? [IpuBeaute mpuMepsl cTpoe-
HUS KOJIareHa, kepaTHHOB. KakoBbI 0CHOBHbBIE QYHKIINH (GUOPUILIAPHBIX OEIKOB?

14. [laiiTe kpaTKyl0 XapaKTEPUCTHKY KiIaccaM IJIOOYISPHBIX OEKOB B COOTBETCTBHH C OCO-
OCHHOCTSIMU CTPOCHHSI UX BTOPUYHOMN M TPETUUHOU CTPYKTYPHI.

15. KakoBa ¢ynkunonanbHas kinaccudukanus 6enxon? (Ilepeuncnure kinaccol.) KakoBo
3HaueHue Kinaccudukanuu 0enKoB Mo GyHKIUIM?

16. laiiTe kpaTKylO XapaKTEpPUCTUKY MPEJICTABUTENISIM HEKOTOPBIX KJIACCOB (CTPOUTENbHEIE,
COKpaTUTENbHbIE, IbIXaTeNIbHbIE, 3AIIUTHBIE).

=

Tema 6. ®epmenTsl (1 4acTp)
IIpakTHuyeckoe 3ansitue Ne 6
®DepMeHThI: HOMEHKJIATYPa U KiaaccupuKkanus, CTpOeHHe, MEXaHU3M JAeHCTBUSA

Crpykrypa 3aHsATHsA

1 BxoaHOI TecT.

2.DepMeHTHI: HOMEHKIIATypa U KilacCu(UKaIis, CTPOSHUE, MEXaHU3M JICHCTBUSL.
3.ITOroOBBIi1 TECT.

Ieau 3anaTHsA:
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CTBHA.

12.

13.

14.

15.

16.

17.

18.

19.

20.

- U3YYUTh KJIacCH(PUKALNIO (PEPMEHTOB;
- U3y4YUTh OCHOBHBIE TEOPHH ONHCHIBAIOIINE CTPOCHUE (PEPEMEHTOB M MEXAHU3M HX JeH-

Bonpocsl 111 CaMONIOATOTOBKH

Haiite onpenencane ¢pepmenTam. KakoBbl oTiIH4Hs GEPMEHTOB OT HEOMOIOTHUECKUX Ka-
TaJIn3aTopPOB?

UYro cnemyeT NOHMMATH MOJ TEPMHUHAMHU ano(epMEHT, MPOCTeTHYECKas rpymnmna, kodep-
MeHT, xonopepment? [IpuBenute mpuMepsl OJHOKOMIIOHEHTHBIX M JBYX- KOMITIOHEHT-
HBIX (DEPMEHTOB.

Jaiite moustue 00 akTUBHOM IieHTpe (depmenTa. Kakue BemiecTBa, aToMbl (GOPMHUPYIOT
AKTUBHBIN LIEHTP JBYXKOMIIOHEHTHbIX (epMeHTOB? Hanummre cTpykTypHble (HOPMYIIbI
HEKOTOPBIX U3 HUX. PajuKkanbl Kakux aMUHOKHUCIOT (OPMUPYIOT aKTUBHBIN LIEHTP OJIHO-
KOMITOHEHTHBIX (hepMEHTOB?

Uro crnenyer moHMMAaTh IMOJ MEXaHM3MOM jelcTBus (pepmeHToB? PaccmoTrpure mexa-
HH3M JIEUCTBUAALECTUIXOIMHICTEPA3bl, aMUJIA3bl, XUMOTPHUIICUHA, JIAKTATAECTUAPOr€Ha3bI.
[lepeuncnure hakTopsl, BIUSIOMINE HA CKOPOCTh ()EPMEHTATUBHON PEAKITHH.

Jaiite onpeneneHus NOHATUSAM: ONTUMYM TEMIEpaTyphl, ONTUMYM PH, akTHBaTOPbI, UH-
THOUTOPBI.

UTo noHUMaIOT MoJ1 cneupuIHOCThIO AericTBUs pepmenToB? [IpuBennte npumMepsl.

[To xakuM mpHU3HAKaM MOKHO CYIUTh O IeHCTBUU pepmeHTa?

Ha uem ocHOBaHBI METO/1bI KOJTMUYECTBEHHOIO ONIPEE/ICHHs] AKTUBHOCTH ()epMEHTOB?

. UTO MpuHUMAIOT 3a €AMHUILY aKTUBHOCTH (pepMeHTa?
. Ha yem ocHoBanbl mpuHIMIBI Kiaccuukanuu ¢pepmenToB? Ha oCHOBaHUM KaKuUX KpH-

TepUeB AEJAT Kiacchl (JEpPMEHTOB Ha MOKIACCHI?

Kakue npuHLIMIBI OJIOKEHBI B OCHOBY HOMEHKJIATYphl (pepMeHTOB? KakoB cMbIca de-
TBIPEX YHCEJI, COCTABJISIONINX KIacCU(PUKAIMOHHBIN HOMeD (1udp) Kaxaoro pepmenrta?
Kakue npoueccsl Katan3upyroT B opranu3Me (GpepMeHThl kitacca okcuaopenykras? [Ipu-
BeauTe npumepsl. Hanuiure ypaBHeHUs peakuuii.

Kak Ha3biBaroTCsl (pepMEHTBI, KaTaIU3UPYIOLIUe peakLuto feruapuposanus? Kakosa xu-
MU4ecKas npupoja 3Tux ¢pepmeHToB? HazoBure ux KoepMeHThl U HAIMIIUTE UX CTPYK-
TypHbIE (OPMYJIBL.

KakoBa knaccudukanus u Guosgoruyeckas posib QUTOXpoMoB? B kakoil mocienosarens-
HOCTHU PacrojararTcsi HMTOXPOMbI B MUTOXOHAPUAIIbHON Lienu?

Kakue nojkiaccel BXOJIIT B cocTaB Kiacca TpaHcdepa3? Ilepeunciurte BakHeiue Ko-
(bepMeHTHI TpaHchepas U HAUIINTE YPABHEHUS pEaKIHi, KaTaJIu3upPyeMbIX STUMH (ep-
MEHTaMHU.

KakoB MexaHM3M peakiuy NepeaMUHUPOBAHUS C y4acTHEM NMUpHIoKkcaabpocdaTa B Ka-
yecTBe KopepmeHTa?

Kakue gepmMeHThl OTHOCATCS K Kilaccy: a) THposas, 0) aua3, B) n3omepas, I') CHHTETa3?
Ha ocHoBaHMU KakMX KpUTEpueB AEAT Ha MOJKIACCHl KAXAbIM M3 yKa3aHHBIX BBIIIE
KjaccoB ¢pepmeHTOB? IIpuBeanTe MpUMeEpHl, HAMUIIUTE YPABHEHUS PEAKLIMH.

KakoBa xiaccudukanus npoTeoJuTHYECKUX (PEPMEHTOB B COOTBETCTBUM C MEXaHU3MOM
UX KaTaJIMTUYECKOTO JEHCTBUS M CTPOEHHEM aKTUBHOTO IIeHTpa?

KakoBa cnierupuyHOCTb 1eHCTBYSI HAa MENTUIHBIE CBSI3U METNCUHA, TPUIICUHA, XUMOTpPHII-
cuHa?

Tema 7. ®epmenThl (2 4acTh). Buramuubl
IIpakTHyeckoe 3ansitue Ne 7
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N

o s

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Buramunbi

CTpykTypa 3aHsTus

1 BxoaHoti Tecr.

2.ButaMuHBI.

3.1TOrOBBIi1 TECT.

Menu 3anaTus:

- U3yYUTh XUMUYECKOE CTPOCHHE BUTAMUHOB;

- H3YYHThH KJIACCU(DUKALINIO 1 HOMCHKJIATYPYBUTAMUHOB;

- U3YYUTh MEXaHU3MbI TOKCHUECKOTO JIEUCTBHUSI HEKOTOPHIX TOKCUKAHTOB.

Bomnpocs! 111 caMONOATOTOBKH

KakoBa Ouosiornyeckasi pojib BATAMUHOB?

Ha uem ocHoBaHa kinaccu@ukaus BATaMUHOB?

Ha xakux mpuHIMIIax OoCHOBaHa HOMeEHKJIaTypa BuTamuHOB? [IpuBemute npumepsl. B
KakoM rojay mpuHsata MexayHapoaHas HOMEHKJIaTypa BUTaMUHOB? Kakasi CBsI3b CyIe-
CTBYET MEXIy BUTAMUHAMH U epMeHTaMu?

Uto Takoe rumo-, rumnep-, aBUTaMUHO3BI?

[Touemy HEOCTATOK B MUIIE BOJOPACTBOPUMBIX BUTAMHHOB OBICTPEE MPUBOIUT K pa3BU-
THIO TUTIOBUTAMHHO3a, Y€M HEJIOCTATOK KUPOPACTBOPUMBIX?

[TouemyymnoTpebaeHue >XKUPOPaACTBOPUMBIX BUTAMUHOB MPUBOJINUT K PA3BUTHUIO THUIIEPBU-
TaMHWHO34, a TIOBBIIICHHOE YIIOTPEOJIICHHE BOIOPACTBOPUMBIX BUTAMUHOB HET?

Kakoii BUTaMHUH COIEP)KUT B KaU€CTBE CTPYKTYPHBIX 3JIEMEHTOB U30IPEHOBLIE (hparMeH-
ThI? HanummTe ero CTpykTypHYI GopMyiy.

OTcyTcTBHE KaKOTO BUTAMHHA B OPraHMW3ME YeJI0BEKa BBI3BIBAET 3a00JI€BaHUE POTOBUIIBI
rina3za — Kcepo(dTaabMuro?

[IpuBeaute cxemy oOMeHa BUTaMHHA A IpPU y4acTHH €ro B aKT€ 3pEHUSl U OObSICHUTE
MPUYMHY TIepexoa TpaHc-(HOPMbI peTHHANS B IIUC-GOpMYy.

Kakue BuTaMuHBI SBISAIOTCS NPOU3BOAHBIMM CTEpOJOB? Hamuinure ero CTpyKTypHYHO
dhopmymy.

Kakue Hapymienus B oOMeHe BellecTB XapakTepHbl ais paxuta? Kakoil Buramun obma-
JIAeT aHTUPAXUTUYECKUMH CBOMCTBAMHU?

JI1s1 KakuX BUTAMHUHOB XapakTEpHO sIBJIEHUE BUTaMepunu? B yem oHO mposiBiisgercs?
JlaiiTe XapakTepUCTUKY OTAEIbHBIM IIPEICTABUTEISIM.

Kakoii BUTaMuH sIBISiETCS O, Y-AUTHAPOKCHU-P,B-mumeTunoyrupuin-B- ananunom? Hamwu-
LIUTE €r0 CTPYKTYPHYIO (hOpMyITy.

Kakoii BUTaMuH sIBIISI€TCS COCTaBHOU 4acThio KodepmeHnTa A? Hanmummre CTpyKTypHYIO
bopmyny HS—KoA. KakoB MexaHu3M ero 1eicTBusi?

Kakoii BUTaMHH SBISI€TCS MPOU3BOIHBIM JUMETWITUAPOKCUMeTUI0eH30xnHoHa? Hamu-
LIUTE €r0 CTPYKTYPHYIO (hopMyITy.

Kaxo#i BuTaMuH OKa3bIBa€T BIMSHUE HA IPOHULIAEMOCTh KanuuisipoB? KakoB MexaHU3M
MPOLIECCOB CBEPTHIBAHUS KPOBU U POJIb ITOTO BUTAMUHA B HEM?

Kakoii u3 BUTaMUHOB sIBJsieTCsl OUCYIb(OUTHBIM coeuHeHneM MeTriHadToxuHoHa? KTO
Y KOTJia BIEPBBIE €70 CHHTE3UPOBaII?

Kakoif BuTaMuH sIBISETCS IPOU3BOJAHBIM [-THUPUAMHKApPOOHOBOH KHcnoThl? Hamummre
€ro CTPYKTYpHYIO Gopmyiy.

Kodepmentom mupyBaTaeruiporuHasbl SBISE€TCS MPOU3BOJIHOE OJHOTO M3 BHUTAMUHOB.
Kakoro? HazoBuTte kohepMEeHT U HANIUIIIUTE €r0 CTPYKTYPHYIO (hopMyITy.

KakoBa xumuueckasi nmpupoaa nupugokcuHa? Hamummre cTpykTypHble (OpMYNBI Beex
BUTaMHHOB Beg.
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21.

22.

23.

24,

25.

26.

27.
28.

29.

Kakoi#i BUTaMHH BXOJIUT B COCTaB KO()epMEHTa, YUAaCTBYIOUIETO B PEAKIHMIX TPaHCaAMH-
HUpoBaHUs? Bplpazure cxeMoil MEXaHU3M peakLuu IepeaMuHUpoBaHUsacnapTaTa U mu-
pyBata ¢ yuactueM KopepMeHTa TpaHCaMHHA3.

KaxoBa xumuueckas npupoja aCKopOHHOBOM KUCIOTHI?

Jlisi Kakoro BUTaMHMHA XapakTepHa peaknus ¢ 2,6-muxiodpenonunaaodenonom? Ipuse-
JTUTE YpaBHEHUE PEaKIUU.

[IpousBoiHOE KaKOr0 BUTAMHMHA YYacCTBYET B PEaKLUU JEKapOOKCHUIMPOBAHUS KETOKHC-
not1? IlpuBenurte cxemy ypaBHEHUS peakLMH J1€KapOOKCUIMPOBAaHUANIMPYBaTa C y4acTH-
eM TramMuHIIMpodocdara

Hanumure ypaBHeHWE peakiiuu OKHUCICHHS BUTaMuHA Bi B THoxomrekcammano-111-
(dbeppatom Kaus B MIETOYHOU Cpefie.

Kakue xopepMeHThI BXOIAT B cocTaB BuTaMuHa Bz, Hanumure ux crpykrypHbie popmy-
asl. [IpuBenuTe cxemy AEruAPOTEHA3HON PEAKIIMY C YYaCTHEM 3TUX KOPEPMEHTOB.
Hanumure ypaBHeHHME peakiinu okuciaeHus B-rokodepora 10 B-TOKOXUHOHA.

C nomo1pto Kakoil peakliuy MO>KHO OTKpbITh puboduaBun? [IpuBeanure ypaBHeHUE 3TOU
peaxkuu.

Kakue nmpuHIUIIBI J1€3KaT B OCHOBE KOJIMUYECTBEHHOTO ONpeeNeHUs] BUTAMUHOB B OHOJIO-
TMYECKUX MaTepuanax?

Tema 8. JHepreTudyeckue NMpouecchl B ;KHBOM OPpraHu3Me
IMpakTnuyeckoe 3ausiTue Ne 8
OO0mas xapakTepucTuka MeTadoJanu3Ma

Crtpykrypa 3aHATHS
1 BxoaHOM TecT.
2.CybctpatHoe ¢ochopunupoBanue. Teopun OHOIOTHUECKOTO OKHUCIEHUS. OKHUCIN-

TenpHOE hochopumrpoBanue. Xemuocmotrrueckas Teopus 1. Murtuesna.

NS S

oo

3.ATOrOBBII1 TECT.

enan 3anaTus:

M3y4YUTh OCHOBHBIC TEOPHH OMOJIOTHYECKOTO OKUCICHUS

- OMPEJCIIUTH OCHOBOIIOJIATAIOIIYIO PA3HUILY MEXAY CYOCTPATHBIM U OKUCIUTEIHHBIM
dhochopunpoBaHueM.

Bonpoch! i caMONOATOTOBKH

Uro takoe metabosm3m? Uto Takoe aHabom3M?

Kaxkue sTansl BKIIOYAET SHEPreTHYECKU 0OMeH?

Kakue ocHOBHBIE MAaKPOIPTUYECKUE COSIUHEHUS CYIIECTBYIOT B OpraHu3Me YeloBeKa’?
Ckonpko monekyn AT® obpazyercs npu a3poOHOM OKHCIECHUHU OJHON MOJIEKYIIbI TIIO-
KO3bI?

Kaxkue nmporecchl TpOUCXOAT B IBIXaTeIbHOM 1enH (e MePEeHOCca JISKTPOHOB)?
Uro Takoe nuki Kpebca? B uem 3akimouaercst ero Ouonoruyeckoe 3HaueHue?

Kakwue cyiecTByrOT cmiocoObl peryisiuuu Metadonmu3ma’?

Tema 9. IIpomeskyTOUHBINH 00MeEH
IIpakTnueckoe 3ansaTue Ne 9
Ik TpUKapOOHOBBIX KHCJIOT

Crpykrypa 3aHsATHsA

1 BxoaHOI TecT.

2.0xucnurenbHoe JeKapOOKCHIMPOBaHHUE MUpyBaTa. LMK TMMOHHOM KUCIIOTHI.
3 .MTOroBBIM TECT.
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Menu 3anaTus:
- U3YyYUTh XUMHU3M OKUCIHUTEIIBHOTO JEeKapOOKCUIMPOBAHUS MUpYyBaTa, MOCIEI0BATENb-

HOCTb peakuuil nuTpatHoro nukia (uukna Kpebdea);

- YMCTb OOBICHATH POJIib JINTIOEBOM KHUCJIOTHI 1 BUTAMHHOB THaMHHa, pI/I60(1)J'IaBI/IHa, HH-

KOTHMHOBOM KHCJIOTEI MIAHTOTCHOBOM KHCIIOTHI B peakuuiax KaTaboJm3Ma

w

o

8.
9.

10.
11.

12.

Bomnpocs! 111 caMONOATOTOBKH
Makpoapruueckue coequHenusi. AT® kak yHuBepcallbHbII HICTOYHUK PHEPIUU B
KHUBBIX CUCTEMax
Oranbel YHU(PUIMPOBAHUS PHEPIUM MMUIIEBBIX BELIECTB U 00pa3oBaHuUsl CyOCTpaTOB
OMOJIOTUYECKOTO OKUCIICHHUS.
OO6mwmit myTs kKaTabonu3Mma, mpoiecchl, coctapistoniue OITK.
Baxneitmme kodepmentsl OIIK: KoA, HAJl, ®AJl, TAD, nunoeBast KUCIOTA; CTPO-
€HHe, THITbI KaTAIN3UPYEMbIX PEaKIHii, BATAMHHBI - PEIIICCTBEHHUKH
[MupyBataernaporeHa3HbI KOMITJIEKC: COCTaB, CTPYKTYPa, BBITIOTHIEMBIC (YHKIIHH.
OxucnautenpbHoe J1eKapOOKCUIMPOBAHWE NUPOBUHOTPAIHON KHUCIIOTHI, 3HAYEHHUE,
POJTb BUTAMUHOB.
Hukn Kpebca, kak oOmuii (yHUBEpCaabHBIM) 3Tal YTUIN3alUU O€JNKOB, JKUPOB U yI-
JIeBOJIOB M 00pa30oBaHUs CyOCTPAaTOB TKAHEBOTO JIbIXaHUS PEAKIMH, SHEPreTHUECKUN
OasiaHc 0JTHOTO 00OpOTAa.
Ponb obmiero myru kataboim3ma B JHEPreTHYECKOM OOMEHe
Perynsumst obmiero mytu katabonnuzma
[TonsiTHe 06 SHEPreTHUYECKOM 3apsijie KIEeTKU
Anabonnueckue (yHKIMU IUTPATHOTO IIMKJIA M aHAIUIEpOTUYECKUe peakiuu. Poib
OMOTHHA B PEaKIUAX KapOOKCHIUPOBAHUS
OO6pa3zoBaHne BOCCTAHOBUTENIBHBIX SKBUBAJIEHTOB U1l aHA0OJIUYECKUX PEeaKIIHi

Tema 10. MeTa00113M yrJjieBoaoB (4acthb 1)
IpakTHyeckoe 3ansTue Ne 10
Kata60113M r/110K03b1

Crtpykrypa 3aHsATHS

1 BxoaHoii TecT.

2.KaTaboau3M IIroKO3HbI.

3 .1TOroBBIM TECT.

Ieaun 3anaTHSA:

- U3YYUTh MEXaHU3MBbI IEPEBAPUBAHUS U BCACHIBAHMS MUIIEBBIX YIIIEBOIOB;

- YMeTh OOBSCHATh MEXaHU3M JCHCTBHS MHCYIUHA Ha TPAHCHIOPT IIFOKO3bI B KIIETKU;

- U3yYUTHh OCHOBHBIE ATAMbI U MOCIEIOBATEILHOCTh PEAKIUil a3pOOHOTO U aHA’POOHOTO

KaTaboJM3Ma TJIFOKO3EI,

- U3y4uTh DHepreTrueckuil 3pdext aspoOHOro u aHa’poOHOro KaTabOoIM3Ma TIIFOKO3BI,

CIIOCOOBI CMHTE3a ATq), MCXaHHU3MBbI PETYIINNUN ITpOoLeCCa.

=

Bomnpochl 1u1si caMONOArOTOBKH
MexaHu3MBbI IepeBaPUBAHUS YTIICBOJIOB.
XapakTepHuCcTHKa U IeHCTBHE (PEPMEHTOB Y4aCTBYIOIINX B ITOJIOCTHOM M MPUCTEHOY-
HOM ITHIIIEBAaPEHHH.
MexaHu3MBbl BcacklBaHUsI YIraeBoJ0B (auddy3us, oOnerdyeHHblil 1 akTHBHBIA TpaHC-
opT).
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4. Hapymenue nepeBapuBaHMs U BCACHIBAHHS YIJIEBOJOB — CHUHAPOM MalbaOCOPOIIMH:
MOHATHE, OMOXUMHUYECKUE MPUYMHBI, META00IMUECKHE HAPYIICHUS! U TOCIEICTBHS,
MEXaHU3MBbI Pa3BUTHS BEAYIIUX TUIIOBBIX CUMIITOMOB.

Tpancnoprt yrieBooB u3 KpoBHu B KieTku. Xapakrepuctuka ['JIFOT.

MexaHu3M IeiCTBHS MHCYJIMHA HA TPAHCTIOPT YIIIEBOAOB M3 KPOBH B KIICTKH.

[TyTu mocTyruieHus ¥ MPEeBpaIeHus YIIIEBOOB B TKAHAX OpraHU3Ma.

KittoueBast posb Tit0K030-6-(hocdara, myru oOmMeHa. 3HaueHue HEpMEHTOB TEKCOKH-

Ha3bl U TIIFOKOKUHA3HI.

9. I'mukonu3 - IEHTpaNbHBIA MyTh KaTaOOJM3Ma TIIOKO3BI M MOHOCaXapuaoB. AHad-
POOHBII U a3POOHBIN TJIUKOIN3: TIOHATHSL.

10. APpoOHBIN TIMKOJU3: ATaIlbl, TOCIEIOBATEIIBHOCTh PEaKIui, HOMEHKIIaTypa dep-
MeHTOB, peryssmus, uaTerpanus ¢ OIIK u TkaHeBBIM JIBIXaHUEM, YHEPTETUUYCCKUI
OanaHc.

11. A>poOHBIN TIMKOAU3 KaK MEpBBINA, 3Tal OKUCIEHHUS MOHOCAaXapHJ0B B a3pOOHBIX
YCIIOBHUSAX J10 00pa30BaHMsI MUpYBaTa.

12. Tlupysart: mytn 0OMeHa, 3Ha4eHne, peakiun npespamenus B ATKoA u YK

13. Beixog AT® mpu aspobdHoM pacmase rioko3sl 10 CO2 u H20.

14. MexaHu3Mbl 4eJIHOUYHOTO TPAHCHOPTa IIIMKOJUTHYECKOTO BOAOPOJa yepe3 MeMOpa-
HY MUTOXOHAPUN

15. AHaspoOHBII TTUKOJIN3: 0COOEHHOCTH XMMHU3Ma, 3HaUeHHUE MpEBpallleHus] TupyBaTa
B JIAKTaT

16. Jlaktat: mytn oOMeHa, JJaKTaTalK/103, SHEPTETUICCKUN OaTaHC OKUCIICHUS TITIOKO3BI
JI0 MOJIOYHOMN KHCJIOTEI

17. Dddexra [Tactepa, 3HaUCHHE.

NG

Tema 11. MeTa00113M yrJieBo0B (4aCTh 2)
IIpakTuyeckoe 3ansaTue Ne 11
I'iukoreHo/M3 U rIIOKOHEOreHe3

Crtpykrypa 3aHsATHS

1 BXoHOM TecT.

2.I'mnKoreHoM3 U TIIIOKOHEOTeHE3

3 .1TOroBbIM TECT.

Ieaun 3anaTHSA:

- 3Harh:

OcHOBHBIE 3TaIlbI (CXeMY M peakilii) TII0KOHEOTeHe3a.

- [Tyt BKJIIOYEHHS B TIIIOKOHEOT'€HE3/1aKTaTa, aMUHOKHUCIIOT U IIMIIEPOJia B 3aBUCUMOCTHU
OT (U3HOJIOTHYECKOTO COCTOSIHUS OpraHU3Ma.

- 3HaueHrne OMOTHHA JIJIsl PeaKIuii KapOOKCUIIMPOBAHMS

+ Perynsiiuio rimmkonmn3a u riifoKOHEOreHe3a B MEUEHU.

- DTansl cuHTe3a raukoreda. OcoO0eHHOCTH MOOMIM3AlMH TJIMKOT€HA B IIEUEHH W MBIIII-
ax.

XWMU3M: MPOIIECCOB TIUKOIN3a, «O0XOAHBIX PEAKIi» TITIOKOHEOTeHe3a

[TyTu BiIIOUEHUSI B 0OMEH yIiIeBOI0B (PYKTO3bI U TallaKTO3bI

BOl'lpOCbI AJId CaMONMoOAIroTOBKU
1. FJ'IIOKOHCOFCHGB, TKaHCBBIC OCOGCHHOCTI/I, cXema, CY6CTpaTBI, Oouoyoruyeckas PpOJib, 3aBU-
CUMOCTh OT OMOTHHA.
2. CHHTE3 III0KO3BI U3 aMUHOKHUCIIOT M T. JIMLCPHUHA.
3. I'mokoHeoreHnes u3 JakTaTa. I TFOKO30JI1aKTaTHBIN OUKI KOpI/I
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4. KimoueBble (HEOOpaTUMBbIE) PEaKLIUU TIMKOJIM3a U TIIOKOHEOTeHe3a, PeryJIsIys, 3HaYCHHE.
5. OOMeH TITUKOreHa, Kak pe3epBHOTO MOJIMcaxapuia.

6. Pacnan rmuKoreHa - rIMKOT€HOU3, €T0 CBS3b C TIIMKOJIN30M.

7. OcoOCHHOCTH pacra/ia TJIMKOTeHA B MIEYCHH U MBIIIIaX

8. CuHTe3 rimKoreHa.

9. B3aumooTHOIIeHNsI MEKIY (PepMEHTaMU CHHTE3a U PACIia/ia TIIMKOTeHa, MEXaHU3MBbI UX pe-
AL 1117078

10. [ToHsTHE O TIAMKOTEHO3aX U arJIMKOT€HO3aX.

11. O6meH GpPYKTO3BI U FAIAKTO3BI

Tema 12. MeTa60/13M JIMIINI0B
I[MpakTHyeckoe 3ansaTue Ne 12
OO0MeH KUPHBIX KUCJIOT

CTpykTypa 3aHsTus

1 BxoaHo# TecT.

2.0O0MeH KMPHBIX KUCIIOT.

3.ATOTOBBII TECT.

enau 3anaTus:

N3yunts:

- TIPOIIECCHI IEPEBAPUBAHUS U ACCUMMIISIIIUU KUPOB, @ TAKKE MOCIEACTBUS UX HapyIlle-
HHUI.

- CTpoeHHE M (DYHKIIUU JIMTIONIPOTEHHOB, JUATHOCTHYECKOE 3HAUYCHHE OTPEICIICHUS JIH-
MOMIPOTEUHOB KPOBU MPU HEKOTOPHIX MATOJIOTUSAX JIUITUTHOTO OOMEHA.

Bonpocsl 1J1st caMoONoOATroTOBKH
1. BaxxHeHMe JTUMUABI )KHBOTHOTO W PACTUTEIHLHOTO MPOMCXOXKIACHUS, X KiIacCU(UKAIIHS,
CTPYKTYPBI, CBOICTBA, OMOJIOTHYECKAS POJIb
2. CocraB, MOJIEKYJISIpHAsi OpTaHU3aIusl PU3UKO-XUMUYECKUE U OMOJOTHYECKHe (QPYHKIIMU
MeMOpaH.
3. XKemub: cocra, GyHKIIUHN, MEXaHU3M y4acTHUs B IIUIICBAPCHHH.
4. [TpuHIUTIBI HOPMHUPOBAHUS CYTOYHOM MOTPEOHOCTH IMTIHI0B. MeXaHU3MbI TIepeBapUBaHUs,
BCACBIBaHUS JINTTUJIOB.
5. Crearopest: MPUYMHBI, TOCICICTBUSI.
6. TpaHcrOpTHBIC JUTMIOMPOTEH Il KPOBU: COCTaB, CTPOCHHUE, Kiaccu(UKanus GyHKIUH, Tra-
THOCTHYECKOE 3Ha4YeHHUe onpezencHus. [IoHATHE 0 TUCTUTIONPOTCHHEMHSIX.
7. TpaHCHIOPT 3K30T'C€HHBIX U SHJIOTCHHBIX JIMITUIOB B OpraHu3Me. PoJib JIMIONPOTEHHIUIA3HI.
HapyieHust 5k30reHHOT0 TPaHCHIOPTA JIUIUIOB. [ HIIepXUIOMUKPOHEMUSI.

Tema 13. MeTa060113M 0€JIKOB
IIpakTnuyeckoe 3ansrue Ne 13
MeTta0013M 0€JIKOB

Crpykrypa 3ansaTus

1 BxoHOI TecT.

2. MeTtaboau3m OCNKOB.

3 .MTOTOBBIN TECT.

Ieaun 3anaTus:

- U3Y4YHUTh a30TUCTHIN OalaHC, €ro BU/IbI, 3HAUCHUE;

- 3HaTh O PA3NUYHBIX MPOIECCAX, B XOJI€ KOTOPHIX MOKET 00pa3oBBIBATHCS aMMHUAK, O
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MeXaHH3Max ero 00e3BpeKMBaHUs, 3HaTh OMOCHHTE3 U POJIb KpeaTuHa, kpeaTuHpocdara B cuH-
teze ATO.

Bomnpocs! 111 caMONOATOTOBKH

1. buosornueckas 11IeHHOCTh OenkoB. HesameHnMble aMUHOKHUCIIOTHI.

2. Hopwmpbl Oenka B MUTaHUU Y JIeTel. A30THUCTBIN OanaHC, ero BU/IbI, 3HAYCHHUE.

3.IlepeBapuBanue OENKOB M BCACHIBAHHE AMHUHOKHCIIOT B JKEIYIOYHO-KHIIEYHOM TPaKTe.
Hapymenne nepeBapuBanus O€JIKOB U BCACHIBAHUS aMUHOKHCIIOT.

4.I'uuenue OenkoB B KulieyHuke. [lyTy ucnosap30BaHusl aMUHOKUCIIOT B OpraHU3Me Hocie
BCaChIBaHUS.

5. lexapOoKCUIMPOBAaHUE U TPAHCAMUHUPOBAHUE, OMOJIOIrMUECKOE 3HAaUECHHUE.

6. Jle3aMuHUpOBaHHE OKHCIUTEIHHOE U HETIPSIMOE aMUHOKHCIIOT.

7. Obpa3zoBaHuEe aMMHaKa B OpPraHu3Me U IyTH €ro 00e3BpeKUBaHMUSL.

8. brocuHTE3 MOYEBHHBI KaK OCHOBHOW MEXaHHM3M MPEIOTBPAIICHIS HAKOTUICHHSI aMMHAaKa.

9. CunTes kpeaTnHa, kpeaTuH-pocdara, 3HaUSHHE ITOTO CHHTE3a I OpraHu3Ma.

10. OcobenHOCTH 0OMEHA OTIENBFHBIX aMUHOKHCIIOT (TJIMIIMH, METHOHHH, TITyTaMUHOBAsT U
acriaparuHoBasi KUCJIOTbI, TpUNTO(]aH, (heHuIaaaHuH).

11. Hapymenust B oOMeHe OTAETbHBIX aMHUHOKHCIIOT.

12. ITatonorus a30THCTOro OOMEHa.

Tema 14. CTpoenue u PYHKIHH KJIETOYHOI MeMOpPaHbI
IIpakTHyeckoe 3ansTue Ne 14
Slnbl u oTpaBiieHus. MexXaHU3M J1eidCTBHSI TOKCUKAHTOB

Crtpykrypa 3aHATHS

1 BxoaHOH TecT.

2. Ctpoennie 1 PyHKIMH KJICTOYHOH MEMOpPaHHI.

3./ATOTOBBIII TECT.

ean 3ansiTHs:

- copMHUPOBATh MPEACTABICHUS O 3aBUCUMOCTH (YHKIHI MEeMOpaH OT UX CTPYKTYPBHI, O
posini MeMOpaHHBIX JUIUAOB B CHHTE3€ OMOJIOTMYECKH aKTUBHBIX BEIIECTB M MEXaHU3MaMU
TpaHCIOPTa BEUIECTB Yepe3 MeMOpaHbl; MO3HAKOMUTHCS C HEKOTOPHIMU MEXaHH3MaMU IOBpE-
KIACHUS MEMOPaHHBIX CTPYKTYP.

Bonpocs! 1151 caMONIOATOTOBKH

1. MHoroo6pasue MeMOpaHHBIX CTPYKTYP U BBITIOJIHAEMBIX UMHU (PYHKIIUH.

2.CtpoeHue TUMUA0B, BXOSIINX B COCTaB KJIETOUYHBIX MeMOpaH: ¢opMyisl Gpochoaumnu-
JIOB, TJIMKOJIUIHUIOB, X0JiecTepoia. AMpUIaTHIECKHEe CBOMCTBA JIMITUIOB MEMOpaH.

3. benku MeMOpaH (MHTErpalibHBIE, IepU(eprudecKre): 0COOEHHOCTU CTPYKTYphI, CBOMCTBA,
¢bynkuuu. BzaumoseiictBus 6€1KOB U IMIUAOB B OMOJOIMYECKHX MeMOpaHax.

4. Acummetpust MeMOpan (npumepsl). CrocoOHOCTh O€NKOB M JIMIHJIOB MEMOpaH K JaTe-
panbHON muddy3un. OrpaHnueHHass BO3MOKHOCTh MomnepedHoil nuddy3un B MeMOpa-
Hax.

5. Tpancnopt BemiecTB yepe3 MeMOpaHbl: MpocTast U obnerdyéHHas nup¢y3us, aKTUBHBINA
TPAHCIOPT, 9K30- U DHJOIMTO3, UX ocodeHHocTH. Nat, K+-AT®d-a3za, mexanusm nei-
CTBHSI, OMOJIOTUYECKAs POJIb.

6. ApaxuioHOBas KUCJIOTA: IyTH MeTaboau3Ma. bronornyeckas posib MeTabOIMTOB apaxu-
JIOHOBOW KHCIIOTHI (MIPOCTArlIaHAMHOB, TPOMOOKCAHOB, MPOCTALMKIMHOB, JEHKOTpuUe-
HOB).

7. AxTuBHBIE (POPMBI KHCIOPOAa - 00pa3oBaHUe M pojb B opranusme. IlepokcunHoe okuc-
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nerne munuaoB (ITOJI): dakropsl, ciocobcTByromue aktuBanuu [10JI, BO3MOXKHBIE Me-
XaHHU3MBI TTOBPEKICHHS OMOJIOTHYECKUX MEMOpaH

Tema 15. Hyk/jiemHOBbI€ KHCJIOTHI
IIpakTnueckoe 3anaTue Ne 15
HykJjieMHOBBIE KHCI0THI

CTpykrypa 3aHsTus

1 Bxoanoii Tecr.

2.CocraB, CTpOCHHE U CBOMCTBA HYKJICMHOBBIX KUCJIOT. OOMEH HYKJIIEUHOBBIX KHUCIIOT.
3.1TOroBHIil TECT.

Menu 3anaTus:

- U3yYUTh COCTaB, CTPOCHHUE U CBOMCTBA HYKJICMHOBBIX KHCIIOT;

- U3y4UTh OOMEH HYKJICMHOBBIX KUCIIOT.

Bonpocsl 11 caMONOATr0TOBKH

1. Kaxkwue BemecTBa SBISIOTCS MOHOMEPAMH HYKJICHMHOBBIX KUCIOT? [Ipy momMomm Kakux Xu-
MUYECKHUX CBSI3€il OHU COEIMHEHBI B MOJIMHYKJICOTHAHbIE 11eTn?

2. Uem oTimMYaroTCsS HYKIICO3HUBI OT HYKJICOTHI0B? Hamumure cTpykTypHBIE (OPMYIIBI HH-
KETNEPEeUNCIEHHBIX COETUHEHUH, YKaXHUTe, KaKue U3 HUX OTHOCATCA K HYKJIEO3HaaM, K
HYKJIEOTH/IaM: JIe30KCHIUTHINH, 5'-(pocharanenosun, Tumunus, 3'-pocdaTypuams.

3. Kakue nmocrosiHHbIE 1 MUHOPHBIE a30THUCThIE OCHOBaHMs BeTpedaroTcs: B JIHK? Hanmumure
CTPYKTYpHBIE GOPMYIIBI UX B KeTodopme.

4. B yeM COCTOMUT MPUHLMUI KOMILJIEMEHTAPHOCTU B CTPOEHUHU HYKJIEMHOBBIX KUCIOT? B yem
cyTb npaBwi Yapradda?

5. Kakue B3aummojneicTBHsl 00€CIIEUMBAIOT YACpKAHUE B3aUMO3aKPYUYCHHBIX J€30KCHUPHOO-
HYKJICOTHIHBIX IIeTield B cocTaBe OucnmpanbHoi Mmosekynsl JIHK? Kakue BonoxHuUCTO-
kpuctamundeckue ctpyktypol JIHK BbisBiI€HBI B HacTOsAIIEE BpeMs?

6. KakoBbl OCHOBHBIE MapaMeTpsl (I11ar, YUCIO Map HYKJICOTHAHBIX OCTATKOB Ha BUTOK, pac-

CTOSIHHE€ MEXJy HYKJICOTHIHBIMU OCTAaTKaMH IO BBICOTE, AMAMETP) JBOMHON CHHpaiu

JHK, naxomsmeiicst B B-hopme?

KakoBsl paznuuns B xumuueckoM cocrase mosiekyn JJHK u PHK?

Kaxossr ¢pyakiun JIHK u PHK B kietke?

Kakosa knaccuduxanus PHK? [laiite kpatkyto xapakrepuctuky Harbonee BakubiM PHK.

10. Hanumure cTpykTypHble (GOPMYIbl HIXKETIEPEUNUCICHHBIX COSAMHEHUN: a) HYKICOTUIOB:
oV, ¢al’, nlld,Ad, naiite um nonusle Ha3zBanus; 0) ¢parmenta [JHK: dallbaTdanAdal,
KOMILJIEMEHTApHBI eMy (parMeHT, MOKa)XUTe 0Opa3oBaHHME MEXIY HUMHU BOJIOPOJHBIX
cBs3eil; B) pparmenT antuko0HO0BoM BeTBr TPHK Ban u3 apoxokeit: oY bUbDADLIPAPLI.

11. B-popma xpucramnmyeckoit [JHK ycroitunBa B ycrnoBusix 97 % OTHOCUTEIBHON BJIaKHO-
ct. Ecnu BnaxXHOCTh U3MEHUTH 10 76 %, TOo mpoucxoauT nepexona B-dopmer B A-hopmy.
Brruncnute, Ha Kakyro BenMuuHy (MKM) m3MeHUTcs JuinHa ¢parmenta JJHK, monexymnsp-
Hasi Macca kotoporo paBHa 1 muH /la, ecniu u3 B-gopmel on niepelinet B A-popmy.

12. KakoBbl myTH pacraja HYKJIEWHOBBIX KUCIOT? Kakue GpepMeHThl y4acTBYIOT B JIECTPYK-
uun PHK n JIHK? [laiiTe M KpaTKyr0 XapaKTEpUCTHUKY.

13. Ha xaxue ¢parmenTsl pacnanaetrca onuropudonykineotrus () AHIYITTYYAA (OH)
1o feiictBueM a) 5'->Ha0pHGOHYKIeasbl; 6)IK30HYKIEa3hI?

14. Kakue coeauHeHUs1 00pa3yloTcsi B pe3yibTaTe JEHCTBHS Ha OJUI0/1€30KCUpUO0- HYKIIEO-
tug (o) HTTAALATHI A (OH): a) IHK-a3®r 1, 6) JIHK-a3s1 11?7

15. K xakomy kitaccy OTHOCSTCS ()€pPMEHTHI, YIaCTBYIOIIUE B MPEBPAILCHUH: a) a/ICHUHA B TH-
MOKCaHTHUH; 0) ryaHnHa B KcaHTUH? HanuiuTe ypaBHEHHs peakiiuii dTUX MpeBpaIICHUN.

© oo N
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16.

17.

18.

19.

20.

21.

22.

23.

24,

Kakue coeauneHus oOpa3yloTcsi MpU MPEBPALICHUH MOYEBOH KHCIOTHI B MOYEBUHY Y
OOJIBIIMHCTBA JKUBOTHBIX M pacTeHuil? Hamuimure ypaBHeHUs pe-akuuil, ykaxute dep-
MEHTBHI.

OcyiiecTBUTE HUKETIEPEUUCICHHbIE MPEBPALEHUS] C HCIOJIb30BAHUEM CTPYKTYpPHBIX
(bopMynT Bcex KOMIOHEHTOB; Ha30BUTE (DEPMEHTHI, YIaCTBYIOIUE B STHX MPEBPALICHUSAX:
0) TuMuH — gUrHApPoTHMUH — N-kapOamui-B-aMHUHOM3OMACHsIHAsA KUCIOTa — [-
AMUHOM30MACIIsHAs.

KakoBbI OCHOBHBIE dTanbl OMOCUHTE3a MUPUMUANHOBBIX HYKJICOTHIOB M KaKue (epMEHTHI
Y4acTBYIOT B 3TOM Ipo1ecce?

Kakue coenuHeHHs] MCHOJIB3YIOTCSI B KaUECTBE MCXOIHBIX MPU OMOCHHTE3€ IMYPUHOBBIX
OCHOBaHUM?

KakoB MexaHM3M BOCNpPOU3BEACHUS NEPBUYHOM CTPYKTYpHI MPH OMOCHHTE3€ HYKJIEHHO-
BBIX KHCIIOT?

KakoBsl ocHoBHbIE 3Tanbl onocunTesa JJHK u k ueMy cBoauTcst poib 6€IKOBBIX (PaKTOPOB
nipu perumkaiuu’? Kakos mexanusm JIHK-nonmmepasnoit peaxiun?

Kakue ¢epmentsl npuHumMarot ydactue B Ouocunrese PHK? [laiite xapakTepuctuky oc-
HOBHBIM 3TaniaM TPaHCKPUIILIUH.

B gem cocrout otnuumne npe-MPHK ot MPHK? Kakue mpoueccs mpoucxoast npu oopa-
3oBanuu 3penoit MPHK?

Kakoii mpouiecc Ha3piBatoT 00paTHOM TpaHckpunuueii? Kak Ha3pIBatoT pepMeHT, yCKOpsI-
IOIIHUA 0OPAaTHYIO TPAHCKPHUTIIIAIO?

Tema 16. UnTerpanus KJIeTO4YHOro o0MeHa
IIpakTuyeckoe 3ansaTue Ne 16
HNHTEerpanus KJIeTO4HOro 00MeHa

Crtpykrypa 3aHsATHS

1 BXoHOM TecT.

2.HTerpanus KIeToYHOTO 0OOMEHa.

3 .1TOroBbIM TECT.

enan 3anaTus:

- 03HAKOMJICHHE C COBPEMEHHBIMU MPEJCTABICHUSIMU O MEXaHU3MaX PEryJsSIUu KJIeTou-

HOTO MeTa6OJII/I3Ma;

e (opmupoBaHUE TPEACTABICHUNH 00 MHTETpAallMd OCHOBHBIX META0OJMYECKHX IMyTeH,

O6H_[I/IX JJIA OOJBIIIMHCTBA KIETOK U OPraHnu3MoOB;

® (1)OpMI/IpOBaHI/IC HpCI[CTaBJICHI/Iﬁ O pOJIK KIIIOYCBBIX UHTCPMEAUATOB O6MCHa, IIO3BOJIA -

OIMUX KICTKES KOOPAUMHHUPOBATH CBOU BO3MOKXHOCTHU C HOTpe6HOCT$IMI/I u 6bICTpO HaCTpanBaTb
YPOBCHb oOMeHa BCHICCTB B COOTBCTCTBUU C MCHAIOIIUMHUCH YCIIOBUAMU.

N

No ok w

Bonpocs! 11s1 caMONIOATOTOBKH
Knaccugukanus Metabonnyeckux myTeu.
Kakoii (hepMeHT sBIIsi€TCS TUMUTUPYIOIUM B IJIMKOJIM3€, UKJIE JUMOHHOM KHCIOTHI,
CHUHTE3€ JKUPHBIX KHCIIOT?
Kak ocytiecTBiisieTcst peryasius MeTadoIMyecKoro MyTH Mo MPUHLHUITY MPSIMOM CBSI3U?
B yeM 3akimouaeTcs peryasaius MeTaboIMYecKoro MyTH Mo MPUHLUILY 0OpaTHOM CBSI3U?
Kakune metabonanuecke MyTy peryiIupyroTes o IpUHIMITY IpSIMOM U 00paTHOM CBSI3U?
Kak knaccupuupyrorces TUIBI peTPOMHT HOUPOBAHUS?
Kakne MeTaboauThl MOTYT BBINOJIHATH POJIb PETPOUHTHOUTOPOB?
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10.

11.
12.
13.
14.

15.
16.
17.
18.
19.
. Kakumu cBoiicTBamMu J0JHKEH 001a1aTh penentop?
20.
21.

22.
23.
24,
25.
26.

27.
28.
29.
30.
31.

32.
33.

Kakoii ¢epMeHT IITUKOTUTHYECKOTO MYTH PETYAUPYETCS IO MPUHIUITY IPSIMO¥ CBSI3U?
KakuM 00pazoM peTpOMHTHOUTOP MOKET U3MEHATHh AKTHBHOCTH KIIIOYEBOTO (epMEeHTa
MeTabO0JIMYeCKOro MmyTH ?

Kak meHnsiercs cooTHolIeHHE KaTabOJIMYECKUX U aHAOOJIMYECKUX MTPOLIECCOB B 3aBUCHMO-
CTH OT SHEPIe€TUYECKOTO 3apsa KIETKH?

Kakumu mporieccamut onpeaensieTcs: KOJIM4ecTBO (pepMeHTOB B KiIeTKe?

Perynsius konmmdecTBa GEepMEHTOB B KJIETKE HAa TPAHCKPUIIIIHOHHOM YPOBHE.

Perynsus konmmdecTBa GEpMEHTOB B KJIETKE HA TPAHCISIIIMOHHOM YPOBHE.
[TocTTpaHCKPUNIIMOHHBIE ¥ IOCTTPAHCISLIMOHHBIE MEXaHU3MbI PETYJISLUN KOJINYECTBA
(hepMEeHTOB B KIJIETKE.

XapakTepucTuKa IPOTEOJUTHIECKUX (PEPMEHTOB, UX KiIacCu(UKaLUg U HOMEHKIIaTypa.
Knaccugukanus ropMOHOB.

Kakue ropMoHBI UMEIOT MENTUA0-0ETKOBYIO PUPOTy?

[IponykTom MeTaboar3Ma Kakoi >KUPHOU KUCIIOTHI SIBJISIFOTCSI TPOCTArJIaH IuHbI?

KaxoBbl OCHOBHBIE BApUAHTHI IEUCTBUS TOPMOHOB?

B 1yeMm oTimume cTpoeHHs BHYTPUKIETOYHBIX 1 MEMOpPAaHHBIX PEENTOPOB?

Kakue coenuHeHHs SIBISIFOTCS IIEPBUYHBIMU MecceHkepaMu? [1o KakuM KpUTEpHSIM
OCYILIECTBIISIETCS MX KJIaccupuKanus’?

Kakwne coeqnHeHUs Ha3bIBAIOT BTOPUIHBIMH MECCEHKEpaMu?

KaxoB mexanu3m aencTBus TUAPOPUIBHBIX TOPMOHOB?

KakoB Mexanu3m nerictBust rupo(GoOHBIX TOPMOHOB?

HazoBurte 0cHOBHBIE KOMIIOHEHTHI CUTHAJIBHOTO MYTH.

K kakum ropmMoHaM 1o XMMHUYECKON MPUPOJE OTHOCUTCS MHCYIMH? Kak OH CUHTE3HpyeT-
cs 1 cekperupyercs? OcHOBHBIE OMOXUMUYECKUE YPDEKTHI.

KaxkoBa ctpykrypa ritokarona? OcHoBHbBIE 3 ()EKTHI TOPMOHA.

Kaxkosa ctpykrypa anpenanuna? OcHoBHbBIC 3G (HEKTH TOPMOHA.

Kakue Metabonmuueckue mpoiecchl BOBJICUEHBI B TOMEOCTa3 TIIFOKO3bI?

PeuumnpokHas perynsuus riiroKOHeoreHe3a v rIMKOoIu3a.

Perymsmus comepxaHusl TNIIOKO3bl B KPOBU B MEPUOJ MOKOS U BO BpeMs (U3UYECKOM
Harpy3Ku.

OcHOBHBIE CUTHAIbHBIE MOJIEKYJIbI, YIIPABJISIONINE [IUKJIOM JIMIMOHHOW KHUCIIOTHI.
OcHOBHbBIE CUTHAIbHBIE MOJIEKYJIbI, YIIPABISIONINE TITUKOIN30M.

7 JIABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

Tema 2. YrieBoabl
JlaboparopHnasi padora Nel.

KavecTBeHnHbIE PC€AKIIUHU HA YIJI€BOIbI
Oﬁﬂapymelme Yii€eBOAOB B IKCTPAKTaX U3 PACTUTEJIbHBIX MAaTEPpHUAJI0B

IIe.m;: - ITO3HAKOMHTHCSA C OCHOBHBIMH HamOoJIiee pacnpoCTpaHCHHBIMHU NBETHBIMU PCAKIHUAMU Ha
YTJIEBOIbI,

- J0Ka3aThb, 4TO € UX NOMOIIBIO MOXHO BBISIBUTH COACPIKAHUC YIJICBOAOB B 3KC-

TpaKTax U3 paCTUTCIbHbBIX MATCPUATIOB.

3agaun:
* IPOBECTH LIBETHBIE PEAKIIMH HA YTIIEBOIBI;
* C MOMOUIBIO KAUECTBEHHBIX PEAKIUN OMPENEIUTh COJAECpPKAHUE YIIIEBOJOB B 3KCTPAKTaX

U3 paCTUTCIIbHBIX MATCPHUAJIOB;

¢ CPAaBHUTH PE3YJIbTAThI IPOBCIACHHBIX HCCIeIOBaHUM U CIeNaTh BBIBOIBL.
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Matepuaa ucciaenoBanusi: 1% pacTBOpPHI TUIIOKO3bI, (PYKTO3bI, MAIbTO3bI, Caxapo3bl U
Kpaxmasia, MOPKOBb, SI0JIOKO, KaIycTa U pacTBOP MeJa.

Peaktussbi: 10% pactBop NaOH, 5% pactBop CuSO4*5H20, 10% cnupToBoOii pacTBOp O-
Hadtona, HoSOs (woun), peaktuB ®denmnra, peaktuB bapdemna(6-7% pactBop (CH3COOH).Cu
pactBopsioT B 1% pactBope CH3COOH), peaktus CenuBanosa (0,05 r pe3opiuHa pacTBOPSIOT
B 100 mu pa3basiennoi 1:1 HCI).

IIpudops! 1 odopynoBanme: TepMoycToiiunBblie cTakaHbl Ha 100 My, mpoOUpKHU, MUIETKH,
BOPOHKH, CTEKJISIHHBIE MAJIOUKH, (pUIbTphl (OyMa)kHbIE U MapJieBble), BOAsSHAs OaHs, CIUPTOBKH,
TEPKH, CTYIIKH KEPAMUYECKHUE, IEPKATEIH, BECHI AEKTPOHHBIE.

JKCINepuMeHTAIbHAA YacTh
Yacrb A. KayecTBeHHbIE peaKIMU HA YIJI€BOAbI

1. Peakuus Tpommepa.

B 5 mpo6upok nanusarot o 1 mut 1% pacTBOpoB TIIHOKO3bI, PPYKTO3BI, MATBTO3BI, CaXapo-
3bl U Kpaxmaina, 1o0aBisitoT paBHbI 00beM 10% pactBopa rugpokcuia Harpus. K cmecu npu-
0aBJIAIOT MPU BCTPSAXUBAHUU MO KamisiM 5% pacTBop cynb(ara MeIu A0 NOSIBICHUS Heucdesa-
romeit mytu ruapokcuaa Meau (I1). OcTopokHO HarpeBaroT BEPXHIOK YacTh COACPIKUMOTO TPO-
oupku. [losiBrsercs sxentoe okpammuBanue (rugpokcua menu (1)), nepexonsmiee B kpacHoe (OK-

cun meau (1)).
< <

(0}

H ONa
H——OH H———OH
HO ————H HO——H
+ ZCuSO4+ 5NaOH — + 2 CuOH +2Na504+2HOz
H————OH H——+——OH / \
H—1  oH H—1 OH Cu0 H20
CH,OH CH,OH

2. Peakuus ¢ ®eTUHI0BOIi KHUAKOCTHIO

B 5 mpoOupok nHanusarot no 1 mi 1% pacTBOpoB IiTt0K03bI, (PPYKTO3bI, MAJIBTO3bI, CaXapo-
3bl, Kpaxmaya u J00aBJISIIOT paBHBIM 00beM (EIMHIOBON KUAKOCTH (CMEHIMBAIOT MO 5 MJ pac-
TBOpHI 1 1 2: pactBop 1 - B 100 M1 BOABI pacTBOPSIOT 3,5 T METHOTO Kymopoca (KpHUCT.); pacTBOP
2 - B 100 M Boabl pactBOpsitoT 17,3 T cerHeToBO# coy (KpPHUCT.) U 6 T TUAPOKCHIA HATPHUS).
CMmech HarpeBaroT JI0 Hauaja KuneHus. B HekoTopeix mpobupkax oOpa3yercst KpaCcHbINA 0CaIoK.

MexaHu3M peakiuy peaylupyOIUX YIJIeBOJA0B ¢ (PeTMHIOBON KHUAKOCThIO TAKOU Ke, KaK
u peakuu Tpommepa. [IpenmymiecTtBoM QenTnHTOBOM KUAKOCTH SBISETCS TO, YTO MEIb IIPU U3-
ObITKE peakTHBa He Bbinaaact B Buae okcuaa meau (11).

3. Peaknus bapdenaomiuuue soccmanasnusaroujux oucaxapuoos om MoHocaxapuoos).

B 3 mpo6upku npunuBaroT no 5 mi pactBopa peaktuBa bapdena u nodasnstor mo 1 mi 1%
PacTBOPOB TIIFOKO3bI, MaJIbTO3bI, U caxapo3bl. CMech HArpeBaroT Ha BOJIHOM OaHe B TeueHue 10
MUH. B HEKOTOPBIX poOUpKax 00pazyeTcst KpacHbIN 0CaoK.

[Ipo6a bapdena oTnuyaercs TeM, 4TO OKHCIEHUE caxapa MPOTEeKaeT He B MIEIOYHO cpee,
a B cpefie, OMM3KON K HEHUTpanbHOU. B 3TUX yCTIOBHSAX peAylupyIOLUe qrucaxapuibl B MPOTHUBO-
MOJIOKHOCTh MOHOCAaxXapuaaM MPAaKTUYECKH HE OKUCISIOTCS, YTO MO3BOJISIET OTIWYUTh UX OT
MOHOCaxXapHua0B.

4. Peakuus Ilono6enoa-Mouniia ¢ o-HaTOI0M.

SIBisieTcs 4yBCTBUTENBHOM HA Bce yrieBoasl. B 5 mpoOupok HamuBatoT mo 1 mi 1% pac-
TBOPOB TJTFOKO3bI, PPYKTO3bI, MAIBTO3bI, CAXapO3bl U Kpaxmala, Jo0aBIsSIoT 2 Kariau o-HadTola
1 OCTOPO’KHO IO CTEHKE MPUIMBAIOT 2 MJ KOHLEHTPUPOBAHHOW CEpHON KHUCIIOTHI (He mepeme-
muBaTh!). Ha rpanuiie AByX KUIKOCTEH BO3ZHUKAET Oypo-(pHOIETOBOE KOJBIIO.

Oypdypon u S-okcumetmindypdypor, odpasyromiuecs: U3 yriaieBoAoB MO ACHCTBHEM cep-
HOM KHUCJIOTHI, KOHACHCUPYICH C 2 MOJb CyIb(PUPOBAHHOTO O-HAPTONA, NAIOT TPHAPUIMETAHO-
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BBIH XpOMOT'€H, KOTOPBIM OKHUCIIAETCS CEPHOM KUCIOTON B OKpPALIEHHOE XMHOUJIHOE COCIMHEHHUE.

5. Peaknusa CelMBaHOBA HA KETO3bI.

B nBe mpoOupku HanuBaroT 1o 3 M peakTrBa CearBaHOBA B OJHY M3 HHUX I00aBISIOT 3
Kaluti pacTBopa (hpyKTO3bI, a B JAPYTYyI0 3 Kaluld pacTBopa TiroKo3bl. [lomemaror npoOupku B
BojsHyI0 Gamio mpu 80°C u nepsxaT 8 mMuH. B mpobupke ¢ QpyKkTO30i pazBHBAeTCS KPacHOE
OKpalllMBaHUeE.

[Ipu HarpeBanuu QpyKTO3bl (M APYrUX KETOIEKCO3) C COISIHOM KHUCIOTOM 00paszyeTcst OK-
cuMmeTIPypdyposi, KOTOPBIA ¢ pe30pUUHOM 00pa3yeT COCIMHEHHE, OKPAIIEHHOE B BUIIHEBO-
KpacHbIN 1BET. AJIbJIO3bI TAKXKE JAIOT 3TY PEAKLMIO, HO PEAKIUS Y HUX NIPOTEKAeT MEAJICHHEE U
B 0COOBIX YCJIOBMSIX (TeMIepaTypa U KUCIOTHOCTb CPEJIbI).

Pesynbrarel peakumii 3anecure B Ta0auiy 1.

Tao6auua 1.

Peaxknun Yriaesoanl

I'iroko3a ®pykroza | Maabroza | Caxapo3a Kpaxman

Peaxknus
Tpommepa

Peakuus ¢ ¢pesuHroBou
KMJIKOCTh IO

Peaxknus
bapdena

Peaxkuus IlonodexoBa-
MoJsunia ¢
o-HadTOIOM

Peaxknus
Ce1uBaHOBa

Yacrts b. IIpuroroB/ieHne 3KCTPAKTOB U3 PACTUTEIbHBIX MATEPUAJIOB

25 T uccaeayeMoro MpoayKTa U3MENIbYal0T, KAMATAT 2-3 MUHYTHI C 5 MJI TUCTHUJUIMPOBAH-
HOM BoJbl U (GUIBTPYIOT. Men pacTaruivBaroT Ha BOASHON OaHe, JOOABISIIOT 5 MJT JUCTHILIUPO -
BaHHOU BOJIbL. [TosryyeHHbIe PUIBTPATHI UCIIONB3YIOT B MOCIEAYIOUIUX PEAKIUAX.

Yacrs B. O0Hapy:KeHHe yIJI€BO0B B IKCTPAKTAX U3 PACTUTEIbHBIX MATEPHAJIOB C
NMOMOIIbI0 KA4eCTBEHHBIX pPeaKuii
[IpoBenuTe KayecTBEHHbIE PEaKLIMHU, ONMCAHHBIEC B YacTU A.
Pe3ynbratel peakuuii 3anecure B TaOIHILy 2.

Taoauua 2.
Peakunu IJKCTPAKTHI U3 PACTUTEIbHBIX MATEPHAJIOB
MopxkoBb sl610K0 Kanycra PacTBOp mena
Peaknuna
Tpommepa

Peakuus ¢ ¢peanHroBou
JKHJIKOCTBIO

Peaxuusa bapgena

Peakuus Ilogo6exoBa-
MoJunma ¢ a-HadgToI0M

Peaxnusa CeauBanoBa

ITopsinok padoTsbl
1. TlomyuuTs y mpemnojaBates 3a/laHue.
2. BpmoaHUTE paboOTy COTIACHO METOAUYECKUM PEKOMEHIAIUSM.
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OdopmuTh oTHeT.

4. Bpumth 0TpabOTaHHBIE PACTBOPHI, TOCYY BRIMBIT. CiaTh pabouee MecTo.
Conepxanue oTyera

Tema, nienb 1 3a1a4n pabOTHI.

Habmronenus.

3. BrIBoaBI O TIpoIETaHHOM padoTe.

N

Tema 3. JInnuasl

JladbopaTopHas padora Ne2.

Omnpenesnenne aunuaoB. CBoiicTBa JUNNI0B

Heab: - NO3HAKOMUTBCA C OCHOBHBIMU HauOoJiee PAcpOCTPAHEHHBIMU LIBETHBIMH PEak-
IUSMHA Ha JIATTABL;

- U3yYUTh HEKOTOPBIE CBOMCTBA JIMITHUJIOB.

3agaun:

* MPOBECTH [BETHBIC PEAKIIUN Ha JIUTIHIbI;

* C TIOMOIIBI0 KAYSCTBEHHBIX PEaKIIUi U3YUUTh CBOMCTBA JIUITHJIOB;

* CPaBHUTH PE3yJAbTATHI IPOBEICHHBIX MCCIICIOBAHUN U CAEIATh BHIBOIBI.

Marepuan ucciaeaoBanusi: no 10 r cBHHOTO cajia, CIMBOYHOTO Macia, MaprapuHa; 20 ka-
TeJlb pacTUTENILHOTO Macha.

PeaktuBbi:1% pacTBop ocMueBoii Kuciaorsl, 1% pacrBop cymana |l
KHSO4pucr), 1% ammMuaunbiii pacTBOp okcuaa cepedpa, 1% pacrBop pykcuHcepHUCTOMH
Kucaorsl, 0,001 H pacTBop uoaa B xsiopodopme.

IIpuGopsl 1 000pyI0BaHMeE: BECHI AJICKTPOHHBIE, MPEIMETHOE CTEKJIO,TUIETKH, TPOOUp-
KM, CIUPTOBKH, (PrIIbTpOBaIbHAsE OyMara, IMiI0CKOIOHHBIE KOJIOBI, OIOPETKH.

JKCNepUMEeHTAJbHASA YaCTh

1. KayecTBeHHasi peakuysl HA KUPHI U MacJia.

K xamne wuccnemyemoro Mmarepuana (TBEpIble >KUPBI MPEABAPUTENBHO paCIUIaBbTE) Ha
MPEeIMETHOM CTEKJIe JT00aBISAIOT OJHY Kario 1% pacTBopa ocMHEBOM KHCIOTHL. Macio okpa-
IIMBAETCS B UEPHBIH IIBET.

Kpome ocmueBoil KHUCIOTHI, B KaUECTBE pPeakTHBA Ha Macja MPUMEHSIOT KPacuTelb CylaH
III, xoTOpBIi OKpaIlIMBAET Macja B pa3jiMuHble OTTEHKU KpacHOTro 1Bera. [IpoBenure peakiuo
aQHAJIOTMYHO BBIIICONUCAHHONW METOIUKE.

2. O0Hapy:keHMe IIIMIEPUHA B )KUPaX (aKpoJienHOBasi Mpooda).

B npoOupky BHOCAT 2-3 kamiu macia (Kupa) U NpuOaBISIIOT MSATUKPATHOE KOJIMYECTBO
6e3BoiHOTO THApocynbdara kanus. HarpeBaroT mpoOHpPKy OCTOPOKHO, HO CHIIBHO (B BBITSIHK-
HOM HIKa(y) 10 MosBICHUS OENbIX TYCThIX mapoB. OTMeuaroT (0CcTOpPOXKHO!) pe3kuil pasapa-
KAIOMIHMH 3arax akpojienHa. B mapel BHeCTH Kycouek (UIbTpOBaIbHONW OyMaru, CMO4YEHHOM am-
MHUa4YHBIM PacTBOpPOM oOKcuia cepeOpa. bymara uepneer. [logHecure K TOpIbIIIKy NPOOUPKU
GuIbTPOBANBHYIO OyMary, CMOYEHHYIO pacTBOpoM (YKCHHCEPHUCTOW KUCIOThl. Habmromaercs
MOCTETIEHHO OKpaIIBaHHe OyMaru B pO30BO-THJIOBBIH IBET.

AxponenHoBasi mpoba MpoBOAUTCA Ui OOHapYyKeHHs B Iunuaax riaumepuHa. [Ipu Harpe-
BaHUU TJIMIIEPUHA B MPUCYTCTBUU BOJOOTHUMAIOIIUX CPEACTB (TUApOCyabdaT Kaius, cyabhar
Marius, OopHasi KUCJIO0Ta) MPOUCXOTUT 0Opa3oBaHHe HEMPEIEIbHOTO aKpUIOBOTO albJAeruaa —
aKpoJienHa:
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3. OnpenesieHHe HACHIIEHHOCTH (HEHACHILEHHOCTH) KHPOB.

HeHnachImeHHOCTh KUpa 3aBUCHT OT MPUCYTCTBUS B €T0 COCTaBE HEMPEICIbHBIX JKHPHBIX
KucnoT. HempenenbHble coeMHEHHs, KaK M3BECTHO, JIETKO BCTYMAIOT B PEAKIMH MPHCOEIUHE-
HUS, OKUACIIEHUSI U monuMepu3anui. OOBIYHO CTETeHb HEHACBHIIEHHOCTH OTPEIEISIOT HOIHBIM
gyrciaoM. MogHoe uncino u3mMepsercs: KOJMYEeCTBOM TPaMMOB HOJ1a, KOTOPOE MPHUCOCTUHSIETCS K
100 r xwupa.

B dgetsipe mimockomoHHBIE KOJOBI 0TBEcTe 1O 0,5 T: B MEPBYIO KOJOY - CBHHOTO Caja; BO
BTOPYIO KOJIOY - CIMBOYHOTO Macja; B TPEThIO KOJIOYy - MaprapwHa; B 4eTBEPTYIO Koiaby — 15
Kareslb pacTUTENbHOTO Macia. Jlo0aBbpTe B KAk Ayt KOOy 1mo 3 mi xsmopodopma st pacTBOpe-
HUS JKMpa (TBEpAbIE XKUPHI MPeABaApUTENbHO paciuiaBbTe). OTTUTpYiiTe Bee K00kl 0,001 H pac-
TBOpPOM HoJa B XJI0podopMe 0 TOSIBICHHS OTYETIUBOM PO30BOM OKpPACKH. 3amUIIUTE 00BEM
pacTBopa Hoja, IOIIeIIIero Ha TUTPOBAHNE KaXKIOTO BUA JKHpa. Pe3ynprarel 3aHecuTe B Tab-
JUITY O.

Tabauua 5.
Ne k0J10b1 Hccaexyemblii skup O0bem peakTuBa, nmo- | BbiBoa 0 cTeneHu He-
1Ie/AIero Ha TUTPOBA- | HACHIIIEHHOCTH HCCJIe-
HHe, MJI AyeMoro Kupa

Bl WIN| -

IHopsinox padoTbI
1.TlomyuuTs y npenogaBaTens 3aJaHue.
2.BbImoyHUTE paboTy COTNIACHO METOANYECKUM PEKOMEHIAIUSIM.
3.0popMHUTH OTHET.
4.BputuTh 0TpabOTaHHBIE PACTBOPHI, MOCYAY BBIMBITE. CHaTh pabouee MecTo.
Conep:xaHue oTyeTa
1.Tema, uens 1 3a1a4u pabOTHI.
2.HabGnronenus.
3.BbIBOJIBI IO TIPO/IETaHHOMN paboTe.

Tema 4. beakn (1 yactp)
JlabopaTopnasi padora Ne3.
IIBeTHBIC peakKIMU HA AMUHOKHUCJIOTHI M Oe1ku. CBolicTBa 0eJIKOB

Leab paGoThI: - MO3HAKOMUTHLCSIC OCHOBHBIMH HanOoliee pacnpoCcTpaHEHHBIMU [[BETHBIMH

peaxiusMu Ha OeKu;
- I0Ka3aTh, YTO C MOMOIIBI KaUECTBEHHBIX PEAKLIMI MOYXKHO BBISIBUTH

CXOJICTBO U Pa3U4Msl B AaMUHOKHCIOTHOM COCTaBE UCCIIEYEMBbIX OENIKOB.

3apaum:

* MPOBECTH LIBETHBIE PEaKIIUU Ha OEJIKU C paCTBOPOM SIMYHOTO aTbOyMHUHA U KEIaTHHA;

*TI0Ka3aTh, YTO CYILECTBYIOT VHUBEPCANbHbIE TIBETHBIE PEaKIH, KOTOPbIE TAl0T BCe OCJIKH,
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HE3aBUCUMO OT MX aMHHOKHCIIOTHOTO COCTaBa, U cneyughuyeckue NBETHBIE PEAKIIUU Ha OTpe/ie-
JICHHbIE aMUHOKHCIIOTHI, IIO3BOJISIOIINE BBISIBUTH PA3IHUUS B HCCIEIYyEMbIX OCNKaXx;

*CPaBHUTH PE3yIbTAThl IPOBEACHHBIX UCCIIEIOBAHUI U CAETATh BBIBOIbI;

*OTMETHTb, KaKU€ M3 MPOBEJCHHBIX PEAKIUil SBIISIOTCS YHHBEPCAIBHBIMHU, a KaKHE - CIIe-

U (QUICCKUMU.

IIBeTHBIE peakyy Ha OCJNKH SBISIOTCS KauyeCTBEHHBIMHM pPeaKUHMAMHU, 00yCIOBICHHBIMU
cnenn(pUIeCKUMHU TPYIIIaMHU - paJuKaiaMu. HeKoTopple 3 TaKUX PeaKkIUi MHUPOKO HCIOIb3Y-
IOTCSl B OMOXMMHYECKOH MPAKTUKE Il M3y4YE€HUS! CTPYKTYPHl U aMHHOKHCIOTHOTO COCTaBa Oe-
KOB, UX KOJIMYECTBEHHOTO OTIPEACIICHUSI.

MarepuaJ uccienoBanusi: 1%pacTBOphl IMYHOTO O€JIKa U JKeJIaTUHA.

PeaktuBni:10% u 30% pactBopst NaOH, 1% pactBop CuSO4°5H20, 1% pactBop HHH-
ruapuna B 95% pactBope aretona, 5% pactsop (CH3COO)2Pb, HNOj3xoun), 1% pacTtBOp Cyib-
banmnoBoit kucnotel B 5% pactsope HCl, 0,5% pactBop NaNO2, 10% pactBop Na2CO:s.

IIpubopsl u obopynoBaHue: NTPOOUPKU, MUNETKH, BOPOHKHU, CTEKIISHHBIE MaJOYKH, Oy-
MakHble GuIbTphl, crakadbl Ha 100 u 500 Mut, TUIMHIPEI, CIUPTOBKY, JEPKATEIH.

JKcnepuUMeHTAIbHAs YacTh
Yacrs A. [Ipurorosiienne pacrBopa dejika

Ipunuun meroaa. Aununbiii Oenok npexacrasuser coboi 10% BOIHBIN pacTBOP HECKOIb-
KHX OCJIKOB M, B TIPOTHUBOIIOJIOKHOCTH JKEITKY, HE COJEPKUT B 3aMETHBIX KOJMYECTBAX APYTHX
OPraHWYECKUX COCTUHEHUN, TAKUX KaK JIUIMUJIBI U YTJIEBOJIbI. DTO 3aMETHO YIPOIIAET MPOIeIy-
py Bbiaenenust OenkoB. [loutu 70% stmuHoro Oenka COCTABISET SUYHBIN adbOYMHUH, KOTOPBIMA
JIETKO OTAETUTH OT INI0OYynuHOBOM (pakuuu myrem 10-KpaTHOTO pa3BeACHUs SIMYHOTO Oeika
TUCTUJUTMPOBAHHOMN BOJIONM. B 3TOM citydae Oenku rioOyInHOBOM (pakiliy BHITIATAIOT B 0CAIOK
U HUX JIETKO OTAEIUTH OT PacTBOpa (PUILTPOBAHHWEM WM LEeHTpUudyrupoBaHueMm. SIUUHbIN aib-
OYMHUH OCTaeTcsl B pacTBOPE.

1. UtoObI OTAEMHUTh OCJIOK OT KENTKA, OCTOPOKHO MPOJICTBIBAIOT OTBEPCTHE B CKOPITYIIE C
JIBYX KOHIIOB M BbUIMBAIOT Oeok B ctakaH Ha 500 mur. B TOT ke cTakan npunuBaroT 250 M1 1-
CTHJJTUPOBAHHON BOJIbI, M COIEPKMMOE TIIATEIBHO MePEMENINBAIOT CTEKIIIHHOM MaJ0YKOM.

2. 3aTeM pacTBOp MEPEHOCIT B MEPHBIN ITWIMHAP, U 00BbeM pacTBopa aoBoaat 10 300 mi
n00aBJICHHEM JTUCTUUTMPOBAHHON BOAOW. PacTBOp ocTaBistor Ha 30 MUH MpU KOMHATHOW TEM-
neparype i1 00pa3oBaHus XJIOMbEBUIHOTO 0CaIKa TI0OYIUHOB.

IIpumeuanue: paboTy, ONMUCAHHYIO B MyHKTax | W 2, BHINOJHSET U JIEMOHCTPUPYET Je-
KYPHBIN CTYJCHT, IPUTOTOBICHHYIO CYCIIEH3HIO 3aTE€M MCIOJIb3YeT KK CTYCHT B TPYIIIIE.

3. 15 M3 nonmydeHHOU cycneH3uu GUIBTPYIOT udepe3 GuibTp. PUIbTpaT, coaepKaiiui
SIMYHBIA aTbOYMHUH HCTONB3YIOT JUIS JAIbHEUITUX padoT.

Yacrb b.1lBeTHbIE peakiun Ha OeJIKH

1. BuyperoBasi peakuus (Ha 0OHapysCceHue NenMuUOHbIX C8s3ell 8 DenKax).

Ipunuun meroaa. benku (menTuapl) B MEIOYHOM PacTBOPE B MPUCYTCTBUH COJICH Meau
(IT) 06pa3yroT KOMIJIEKCHBIE €€ COETUHEHUS, OKpallleHHbIe B CHHE-(HOJIETOBBIN MM KpacHO-
¢buoneroBsli 1BeT. [ menTUaHOW (aMUAHOMN) TPYNIBI XapakTepHa JaKTaM-JTaKTUMHAs TayTo-

Mepus:
0147 0.132mm 0.125HM
G B e T

HyH— CH— C—NH— CH— COOH == HyN— CH—C=—=N—CH—COOH

Ry ‘gl Ry R, OH Ry

JlarTam JlakTHM
B HleHOHHOﬁ cpeae Hp606HaI[aIOIJ_Ia}I JIJAKTUMHAas (CHOHBHaH) (I)OpMa ImoJuIenTuaa B3au-
MOHCﬁCTByeT C ME€IbIO C 06pa3OBaHI/IeM CTaOUIBHOTO OKpAII€HHOI'0 KOMILJICKCA:
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B onny npoOupky HanuBarot 5 kanenb 1% pactBopa sudHoTO Oenka, BO BTopyto - 1% pac-
TBOp >kenaTuHa. B kaxayro mpoOupky nobasistot no 5 kanens 10% pactBopa NaOH u o kan-
1M 1% pacTtBopa MeIHOTO Kyropoca. B Hagasne mosiBisieTcss KpacHOBaTasi OKpacka, KoTopasi 1ie-
PEXOAUT B KpacHO-(hHOJIETOBYIO U Jjajiee B CHHE-(HOJIETOBYIO.

2. HUHTUApUHOBAS PeaKIUsl (Ha aMUHOSPYNNY, HAX00SULVIOCS 8 0-HOJONCEHUL).

Mpunuun merona. benku, moaumenTHIBI M CBOOOIHBIC 0.-aMHHOKHCIIOTHI NPH HarpeBa-
HUU PEArupyroT C HUHTUAPUHOM (TPUKETOTHIPUHJIEH-TUIPATOM) ¢ OOpa3oBaHHEM IPOJIyKTa
KOHJICHCAIINH, OKPAIIEHHOTO B ()HOJICTOBBIH IIBET:

T 0 i
H I H
R—CHNH, + (LS50 omm R—CH+ NHg+ [ L2 220
cooH | "OH [ H
0 0
fﬁ' [ﬁ' 0 o]
[l [l
C..~OH o ~TH NH; C C
C#C\H + @[C:C — @:C:C:N_CH:CJQ
I | TOH 3H0 I I
o 0 O O

B onny npoOupky HanuBaioT 5 kanenb 1% pactBopa ssugHoro Oenka, Bo BTopyto - 1% pac-
TBOp JkenaTuHa. B xaxayro mpoOupky HanuBaioT 1o 0,5 mu 1% pactBopa HuHruapusa B 95%
pacTBope alleToHa 1 HarpeBaroT 10 kunenusd. [losBusercs puoneToBo-cuHee OKpalInBaHHe.

3. Peaknus ®ouast (Ha yucmeun u yucmun).

Hpunuun meroaa. [Ipu xunsyeHun Oenka cO MIENOYBIO OT IUCTEHHA (IIUCTHHA) JIETKO
OTIIEIUISIETCS Cepa B BHJIE CEPOBOAOPOIA, KOTOPBIM B IIEIOYHON cpele oOpaszyeT cynb(un
HaTpHUsL:

CH2-SH CH.0H

| |
CH-NH> + 2 NaOH — CH-NH2> + NaS + 2 HO

| |
COOH COOH
yucmeun cepun
AnietaTt CBHHIIa pearupyer co LIeN0YbI0 C 00pa30BaHUEM IUTIOMOaTa HATPHSL:

(CHsCOO):Pb + 2NaOH — Pb(ONa). + 2 CH3COOH
Cynbdua HaTpus IpU B3aUMOJICHCTBUM C IITIOMOUTOM HATPUS IACT YEPHBIA 0CaZOK
cynb(dua cBUHLIA:
Na.S +Pb(ONa), + 2H.O0 — PbS| + 4 NaOH
B oany npoOupky HanmuBaroT 5 kamnenb 1% pacTBopa stuuHOTO Oernka, BO BTOpyto - 1% pac-
TBOp *kenaTuHa. B xaxxayro npoOupky nobasistor no 5 kanenb 30% pactBopa NaOH u mo 1
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Karute 5% pactBopa anerara cBUHIA. [Ipy KUIISTYCHUN KUAKOCTh B IPOOUPKE C IMYHBIM OEITKOM
TEMHEET, T. K. 00pa3yeTcsi 4YepHbIil 0caI0K cyab(uaa cBUHIA. B mpoOupke ¢ jkenaTnHOM YepHO-
ro ocajika He 00pa3yercs, T.K. )KEeJIaTUH CEPOCOIEPKAIUX AMUHOKHUCIIOT HE COJCPIKHUT.

4. KcaHTONMpOTeNHOBAs peakuMs (Ha apomamuieckue AMUHOKUCIOMbL).

Hpunuun meroaa. [Ipu HarpeBaHuUM ¢ KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTON Oenku
JIAI0T KENToe OKpammBaHue. Peakuus oOycinoBieHa HaIMYMEM B O€KaX IMUKINYECKUX aMHHO-
KkucnoT ((peHwIaJaHHa, THPO3UHA U TpunTo(daHa) m OCHOBAHA HAa OOPAa30BAaHUU HUTPOIIPOU3-
BOJHBIX 3TUX aMHUHOKHCIIOT, UMEIOIINX JKEITYI0 OKPACKY:

0 o 0
I HONG
—HN— CHC—————PF HN—CHC—— +-——HN—CHC——

Qs o

Qo
I H20
—HN—CEH'C—
CH;
MENTEBEL IEET
N=—=0
0 y
o

HutponpounsBoaHbie aMHHOKHUCIIOT B IIEJIOYHOM cpeie 00pa3yroT COIM XMHOMIHON CTPYK-
TYpBbI, OKpAIlIEHHbIE B OPAHKEBBIH 1IBET.

K 1 mn 1% pactBopa siuyHoro Oenka J0OaBJSAIOT 5 Kareiab KOHIIEHTPUPOBAHHOM a30THOM
kucnothl. [logBnsgercs ocanok. Ilpu oCTOPOXKHOM HarpeBaHUM CMECh OKPALIMBAETCS B HKEINTHIH
user. I[locne oxmaxkaenus octopoxHo moOaBmsroT 10 xamens 30% pacTtBopa THApPOKCHIA
HaTpus, IIPU ITOM KeJITasg OKpacka NepexoauT B opaHkeByro. [IpoaensiBatoT 3Ty peakuumio ¢ 1%
pacTBOpPOM JKeNaTHHa.

5. Peaknus [laynu (ra eucmuoun u muposun).

Mpunmun merona. Peakius [aynmm mo3Bosisier 0OHApYKUTh B O€JKE aMHHOKHUCIIOTHI T'U-
CTHIIMH ¥ TUPO3HH, KOTOpPbIE 00pa3yloT ¢ AHa300eH30J1-CylIb(HOHOBON KUCIOTON KOMILICKCHBIC
COCJIMHEHUS BUIIHEBO-KPACHOTO IBeTa. Jna3zo0eH301-cynb(oHOBass KHCIOTa 00pa3yercsi B pe-
aKIMKM JTMA30TUPOBAHUS TIPH B3aUMOJCHCTBUU CYJIb(AHWIOBOW KHUCIOTHI C HUTPHUTOM HATPHS
(wnm Kanus) B KUCIIOH cpeie:

COOH ) COOH

SO,H i SO,H
H,N ( H H,N LH
C H, (‘H-.
SRR =NN¢ g 3
N=N FHCTHINH 2. 5-Buc- m.},mnbno:xmnaaomﬁmml

K 1 mn 1% pactBopa cynabhaHuIoBON KUCIOTH B 5% pacTBOpe CONSTHON KUCIOTH IpUOaB-
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nsitor 2 mat 0,5% pacTBopa HUTpHUTA HATPHUS, TIIATEIHHO MEPEMENIUBAIOT, J00aBIAOT 2 Mt 1%
pacTBopa sityHOTO Oenka u nocie nepemermuBanus 6 mi 10% pactBopa kap6onara narpus. [lo-
Clie TIePEeMEIINBAHUS CMECh OKPAIIMBAETCS B BUITHEBO-KPAacHbIH 1BeT. [IpoaensiBaioT 3Ty peax-
o ¢ 1% pacTBopom kenatuHa.

Pesynpratel 3anmmuTe B Tabnuiy 3.

Tab6auua 3.
Ne | HazBanue Hcnouabs3oBannsie | Okpacka Kakue rpynmnu-
peakuuu peaKkTUuBbI POBKH OTKPBITHI B
oeskax
1% pactBop 1% pacrBop
SIMYHO- | KeJIaTH- | SIMYHO- | JKeJIaTH-
ro 0ej- | Ha ro oeja- | Ha
Ka Ka
1 | buyperoBasn
2 | HuarnapuHoBas
3 | KcanTonporennoBas
4 | ®oasn
5 | Mayan
IHopsinok padoThI
1.IlonyuuTs y mpenogaBaTens 3aJaHue.
2.BbInosHUTE paboTy COTIaCHO METOAUYECKUM PEKOMEHIAIUSIM.
3.0bopMHTH OTYET.
4.BbeutiTh 0TpabOTaHHBIE PACTBOPHI, TOCYTY BBIMBITh. CliaTh paboyee MeCTo.
Conep:xanue oT4yeTa
1.Tema, ens u 3aga4n pabOTHI.
2.HabGnronenus.
3.BBIBOIBI 1O MpOICTIaHHOM paboTe.
Tema 4. bejiku (2 yactb)
JlaGoparopHasi padora Ne4.
PacTBOpMMOCTH U peakuMu 0CakKIeHus 0eJIKOB
eab paboThI:
- U3yY€HHUE BAKHBIX CBOWCTB OEIKOB - CHOCOOHOCTH K PACTBOPEHUIO M PEAKIUSAM OCaXK/e-
HUSL.

3agaun:

* BBIJICJIUTH OCHOBHBIE JIBE€ (pAaKLMU U3 SUYHOTO Oeska M J0Ka3aTh, YTO albOYMHUH, BXO-
JSIIUN B €r0 COCTaB, XOPOIIO PACTBOPSIETCS B TUCTUILTUPOBAHHOM BOJE, a TJIO0YIIMH - B pacTBO-
pe conen;

* IPOBECTH NPEUI0KEHHBIE PEAKLIUU HEOOPATUMOTO OCaX/IeHUs OCIIKOB;

* MPOAHAIM3UPOBATH MOTyYCHHBIE PE3YIbTAThI U C/IENIaTh BBIBOIBL.

MatepuaJj ncciae10BaHUsI: HEpa3BeACHHBIN AMUHBINA O6er0k u 1% pacTBop.

PeakTuBb:5% pactBop KCI, HNO3wonn), HClkorw), H2SO4 (omw), 7% pacTBOp
CuS04+5H20, 5% pactBop (CH3COO)2Pb, 5% pactBop AgNO3, 10% pactBop C7HeOsS*2H-0,
10% pactBop CCIzRCOOH, 96%-ii C2Hs0OH, 1% u 10% pactBopst CH3COOH, 30% pacTtBOp
NaCl, 10% pactBop NaOH.

IIpuGopsl 1 odopyroBanMe: IPOOUPKH, TUIETKU, CIIUPTOBKH, JEeprKaTeNH, (PUIBTPOBAIIb-
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Has Oymara, BOPOHKH, IIUJIMH/PHI.
JKCIEePUMEHTAJIbHAS YaCTh

1. PactBopuMoOCTb 0€/IKOB.

Ipunuun merona. MHorue GeJIKM pacTBOPSIIOTCS B BOJIE, YTO OOYCIIOBICHO HAJIMYMEM Ha
MOBEPXHOCTH OEIKOBOI MOJIEKYJIBI CBOOOJHBIX THAPOPHUIBHBIX Tpynn. PacTBOpuMOCTh Oernka B
BOJIE 3aBUCUT OT CTPYKTYpbl O€ika, peakluu Cpelibl, MPUCYTCTBUS 3JIEKTPOIUTOB. B Kucioi
Cpelie Jy4Yllle pacTBOPSIIOTCS OEJIKH, AJI KOTOPBIX XapaKTEpHbI KHCIOTHBIE CBOMCTBA, a B Ile-
JIOYHOH - Oenku, 00J1aAaonIe OCHOBHBIMH CBOMCTBaMU. AITOYMHHBI XOPOIIO PAaCTBOPSIFOTCS B
JUCTUJUTMPOBAHHON BOJIE, a III00YIMHBI pAaCTBOPUMBI B BOJIE TOJIBKO B MPUCYTCTBUH JIEKTPOJIU-
TOoB. He pacTBOpsroTCst B BOJIe O€TKM OMOPHBIX TKaHEW (KOJuIareH, KepaTuH, 3JIaCTUH U JIp.).

K 2 xamnmsiM Hepa3BeIeHHOTO SIMYHOTO Oefika MpuOaBIAOT 1 M TUCTHUIUIMPOBAHHOM
BOJIbI M NepeMemnBaoT. [Ipu 3ToM sSMYHBIN anbOyMUH pacTBOPSIETCS, a IMYHBIN ITI00YJINH BbI-
najaer B BUJIe HEOOJIBILIOTO OCa/IKa.

K 2 xammsm ssmu"oro 6enka mpubasisitor 1 M 5% pactBopa xiopuna kanus. B crna-
OOM COJIEBOM PACTBOPE PACTBOPSAIOTCS KaK aIbOYMUHBI, TaK U TJIOOYJIUHBI.

2. Peaknuu oca:kaeHusi 6eJIKOB.

Peakuuu ocaxxieHust 6e7IKOB MOTYT ObITH HEOOPAaTUMBIMU U 0OPATUMBIMU.

IIpunuun meroga.HeoOpaTumble peakiinyu OCaXIACHUS MPUBOIAT K JIEHATYpaluu OENKOB,
IIPU STOM pa3pyllaeTcss MPOCTPAHCTBEHHAs CTPYKTYpa MOJIEKYNbI, U OEJKU yTpauuBalOT CBOU
€CTECTBEHHbIE OMOJIOTMYECKUE U PU3NKO-XUMUYECKUE CBOMCTBA.

Jlenatypaliuio G€JIKOB MOXHO BbI3BaTh (PU3MUECKUMHU BO3JIEHCTBUSAMH (KHUIISTYEHUE, 3aMO-
pakuBaHHe, BHICOKOE JaBJICHUE, BUOpAIUs, paJlOaKTUBHOE M3IYYCHHUE U Jp.) U XUMHUUYECKUMHU
OCaIUTEIISIMU.

OcaxxkaeHue 0eJ1KOB HEOPraHUYECKMMU OCAAUTEISIMH.

A) Ocadxtcoenue 6enK06 MUHEPATbLHBIMU KUCTOMAMU.

B mpoOupky 0CTOpOXKHO HaIWUBAIOT OKOJIO 1 MJI KOHIIEHTPHUPOBAHHOW a30THOW KHCIIOTHI.
3areM, HaKJIOHUB MPOOUPKY, MEIJIEHHO, MO cTeHke nob6aBisoT 1 mu 1% pactBopa Genka. Ha
IpaHuLe ABYX KUIKOCTEH MOSBISETCS 0CAZ0K B BUJIE OEJIOTO KOJIbIIA.

Taxkyto ke peakiio IpoAeIbIBAIOT ¢ KOHIEHTPUPOBAHHOM COJISTHON U CEPHOM KHCIOTAMHU.

bB) Ocadicoenue 6enKko6 conamu msaxicenblx Memasios.

B tpu npoGupku HanuBawot no 1 mu 1% pactBopa Oenka u 100aBisioT No 3-4 Karuu: B
nepByro Npooupky - 7% pactBopa cynbdara Meu, Bo BTOpPYIo - 5% pacTBopa aierata CBUHIIA, B
TpeThio - 5% pacTBopa HUTpaTa cepedpa. Bo Bcex mpobupkax oOpa3yercst 0caiokK.

Ocaxenne 0eJIKOB OPraHUYeCKUMU OCAAUTEIAMM.

A) Ocasircoenue denxka opzanuyecKumMu KUciomamu.

B 2 npo6upku HanuBatot no 2 mi 1% pactBopa Oenka u A00aBISIOT: B OJHY IPOOUpPKY 4-5
Kareb 10% pacTBopa Cynb(pOCaTUIINIOBOI KHCIIOTBI, B JIPYTyIO -5-
10 xanens 10% TpUXIOpPYKCYCHOM KUCIOTHL. Bhimagaer ocagok Oenka.

b) Ocasrcoenue venka opzanuueckumu pacmeopumenamu.

K 1 mn 1% pactBopa 6enka 100aBIsAIOT 2 M OpraHudeckoro pactsoputens (96% sraHona,
xjgopodopma, areroHa wiu 3¢upa) u nepememnbaoT. OOpa3oBaHUE OcCajKka MOYKHO YCHIIUTh
no0aBlieHNEM HECKOJIbKUX Kalleslb HAaChIIIEHHOTO pacTBOpa XJIOpUIa HATpUsl.

Ocaxnenune 0eJIKOB IPH HATPEBAHUM.

B nate npobupok Hanelte no 5 xanens 1% pactBopa simuHoro 6enka. B nepBoit mpoOupke
HeHTpasbHBINA pacTBOp Oelika HarpeBaeTe 10 KuneHus. JKUIKoCTh MyTHEeT, MOCKOJBbKY pa3py-
IIal0TCS BOJIHBIE 000JI0UYKH BOKPYT MOJIEKYJIbI O€JIKa, U IPOUCXOUT YKPYITHEHUE €r0 YaCTHII.

Bo BTopyro npobupky no6assre 1 kammo 1% pacTBOpa yKCYCHOW KHCIOTBI M HarpemTe.
XJ0MbeBUAHBIA 0ca oK OeNka BBINAJIAET CKOopee U IMojHee, T.K. pu noakucienun pH pactBopa
NPUOIIU3ZUTCS K U303JIEKTPHUECKOM Touke Oernka.

B tpertbio mpobupky nobasste 0,5 M 10% pactBopa yKCycHOW KUCIIOTHI U Harpeiire. [la-
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e MPH KUIISTYCHUHU 0cajika He 00pa3yeTcs, MOCKOJIbKY OeIKOBbIE MUIIEIUIBI MEepe3apsHKatoTCs U
HECYT MOJIOKUTEIBHBIN 3apsi/l, YTO MOBBIIIAET UX YCTOHYHBOCTb.

B gerBepryro npobupky mpmieiite 5 kanenb 10% yKCyCHOW KHCIOTHI M 2 KaIlJld HAChI-
meHHoro pactBopa NaCl u Harpeiite. Beimagaer Oenblii XJIOMBEBUAHBIA OCAJIOK, T.K. YaCTHIIBI
OenKa TepsIOT 3aps/ BCIEACTBHE B3aUMOJICHCTBUS OeKa C pa3HOMMEHHO 3apsDKEHHBIMU HOHAMU
XJIOPUCTOTO HATPHSA, @ TAK )KE TePSET TUAPATHYIO 000I0UKY.

B msaTyro mpo6upky no6asste 2 karmu 10% pactBopa NaOH, co3nmaBas menounyo cpeny.
[Tpy KUTISTYEHUH KUAKOCTH OCaaKa He 00pa3yeTcs, MOCKOIBbKY B HIEIOYHON cpelie OTpUIaTelh-
HBIN 3apsi]l Ha YacTUIaX OeJKa YBEINYHBACTCSI.

Pesynbratel 3aHecuTe B TaONUIYy 4, OTMETUB TIOJIOKUTEIBHYIO PEAKIIUIO OCAKICHHS TUTIO-
COM, a OTPHIIATEIBHYIO - MUHYCOM. YKXHUTE B KaXKJIOM Clydac MPUIHHBI MOSBICHUS WA OT-
CYTCTBUS Ocajika Oelnka.

Tabunua 4.
Heiitpanbnasn Caabokucnas CuabHokuciaas | CunbHokuciaas | Hlenounas
cpena cpeaa cpeaa cpera + 23Jjek- | cpela

TPOJIUT

IHopsinoxk padoTsl
1.TTomyuuTs y npenogaBaTens 3aJaHue.
2.BbInmosHUTE paboTy COTNIaCHO METOAUYECKUM PEKOMEHTAIUSIM.
3.0bopMHTH OTYET.
4.BeutiTh 0TpabOTaHHBIE PaCTBOPHI, TOCYTY BBIMBITh. CliaTh pabouee MeCTO.
Conep:xanue oT4yeTa
1.Tema, menpb u 3a1a4u pabOTHI.
2.HabGmroneuuns.
3.BBIBOIBI IO MPOICTIaHHOM paboTe.

Tema 6. ®epmenTsbl (1 yacTh)
JlabopaTopnasi padora Ne 5.
3aBHCHMOCTb KATAJINTHYECKOI AKTUBHOCTH (pepMeHTOB OT Temnepatypsl 1 pH cpeabl

Heap paGoThl:- HA MpUMEpPE aMUIa3bl CIIOHBI MO3HAKOMUTHCS C HEKOTOPBIMU crerudu-
YeCKUMH CBOMCTBaMHU (DEPMEHTOB.

3amaun:

® IIpoJIeNaTh HEOOXOJUMbIE PEAKIIHH;

® [IPOAHATIM3UPOBATH NOTYUCHHBIE PE3YIbTaThl U CHOPMYIUPOBATH BHIBOIBL;

® HamMCcaTh YPAaBHEHHUS pPEaKIMil KaTaTUTUYECKOrO paclIelUICHHs] Kpaxmala aMHIa3ou

CJIIOHBI.

Marepuas uccijieoBaHusi: pacTBop amuiassl cionsl (1:10).

Peaktusbi:. 1% u 0,2% pactBopsl kpaxmana, 0,5% pactBop caxapo3ssl, 10% pactBop
NaOH, 5% pactBop CuSO4*5H20, docdatnbiii 6ydep ¢ paznuunbsiM 3HaueHueM pH (ot 5,0 1o
8,4), pactop Jlroroms (5 wacteii #omaa, 10 vacreit oauaa kamus u 85 vyacteit BOIbI).

IIpuGopsl m oOopynoBaHMe: MPOOUPKH, CTAKAHbI, LMWIMHIAPHI, MUIETKH, MPEIMETHbIE
CTeKJIa, BOJsIHAsA OaHs 1 OaHs CO JIbJOM, TEPMOCTAT, CEKYHJIOMED.

JKCINepPUMEHTAIbHAA YaCTh
Yacts A. [IpurorosjieHne pacTBopa aMHJIa3bl CIIOHBI

HaxioHUB rojioBy, MPUOTKPBIBAIOT POT, OJHOCAT MPOOUPKY K HUXKHEH Ty0e U coOMparoT

cmory. CobpaHHyto ciroHy pa30aBisioT 10-kpaTHEIM 00bEMOM IUCTUILTUPOBAHHON BOJIBI.
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Hpunuun merona. Kaxapiii ¢epmeHT uMeer cBoil omtumym Ttemmeparypsl, pH u
HauOoJIbIIEe CPOACTBO K KAKOMY-TO CyOcTpary. B 3THX yCIOBHSX aKTMBHOCTH (pepMEHTa Mak-
CHUMaJbHa.

Yacrtp b. Bausinue Temnepatypbl Ha aKTHBHOCTH aMUJIa3bl

B detsipe npoHyMepoBaHHBIX PoOMPKU HamuBaroT 1o 2 mi 1% pactBopa kpaxmana. [Ipo-
6upKy 1 MOMEIAIOT B KUISAIIYIO BOASHYIO 6aHIo0, IpoOUpKy 2 B BoaaHyto 6amio npu 40°C, mpo-
OMpKy 3 OCTaBISIOT NMPU KOMHATHOW TeMmIieparype U nmpoOupky 4 momemarot B yen. Yepes 10
MUHYT, KOTJIa COJEP)KHUMOE MPOOUPOK MPHUMET 3aJaHHYIO0 TEMIIepaTypy, BO BCe MPOOHPKHU J0-
6aBmstor mo 0,5 mur pasbasienHoil B 10 pa3 cioHy, IepeMEImMBAIOT M OCTABISIIOT B TEX JKe
ycnoBusix. HaGmoienne 3a X010M rIposIn3a Kpaxmana

BEJIYT 10 peakuuu ¢ pactBopom Jlroromst. Ha mpeaMeTHoe cTEKII0 HAHOCST KarIi pacTBOpa
M0Jia B MOAWJIEC KAl M CMEIIMBAIOT MX C KAIUIIMH THAPOJIU3YeMON CMECH U3 KaXJOi MpoOHI,
oTOuparoT mpoOsI uepes 1, 2, 4, 6, 8, 10 u 12 munyr. [lo n3BMEHEHUIO OKpPACKK Kpaxmalia ¢ Ho-
JIOM CYIST O CTENEHH TUAPOJIM3a KpaxMaja B KaxJoi npoOupke. PesynbraTel HaOmo1eHUN 3a-
HecuTe B Tabnuiy 6, momedast OykBOW «c» (CMHUM IBET) - MOJIOKUTENbHAs Tpoba Ha Kpaxma,
OykBOM «K» (KpacHbIe TOHA) - IOJIOKUTEIbHAsI Mpoba Ha JEKCTPUHBI, OYKBOM «k» (XKenras
OKpacka hojia) - oTpuiaTeasHas mpooa.

Taodaumna 6.
Ne npoOupku Temneparypa, °C Peakuus c iiogoM Bo BpeMeHu (MUH)
1 2 4 6 8 10 | 12
1 100
2 40
3 20
4 0

Yacrs B. CiennpuyHOCTD AeCTBUSA aMHJIA3bI

B nBe mnpoOupku BHOcAT mo 1 mMa pactBopa cCiroHbL. B oaHy u3 HHX [100aBISIOT
5 mn 0,2% pacTtBopa kpaxmaia, B 1pyryto - 5 mia 0,5% pactBopa caxapossl. [IpoObl momemaor
Ha 20 munyT B Tepmoctart (37°C), nocine yero n06asinsor B HuX 1o 1 mu 10% pactBopa NaOH u
o 0,5 mi 5% pacTBopa CEpHOKUCIION MeIU U COAEPKUMOE JOBOAT A0 KuneHus. B mpobupke ¢
KpaxMajoM MO/Jl BIUSHUEM aMuiia3bl 00pazyeTcsi MalbT03a, CIOCOOHAs! BOCCTAHOBUThH OKUCH Me-
I 10 3aKUCH (KpacHOTO IBETa), - MOJoXKuTelbHas mpoda Tpommepa. Ha caxapo3y amuiasza He
JEMCTBYET, M B 3TOM MpoOe OKUCh MEIM HE BOCCTAaHABIMBACTCS.

Yacte I'. Onpenenenne ontumyma pH akTHBHOCTH aMuIIa3bl

B neBsath mpoOupok BHOCAT 1o 2 mi OydepHoro pactBopa coorsercTBeHHo ¢ pH: 5,0; 5,8;
6,2; 6,6; 6,8; 7,0; 7,4; 8,0 u 8,4. Bo Bce mpobupku godasisot no S mi 0,2% pactBopa Kpaxmaia
u no 1 mn pactBopa ciroHbl. [IpoObl TmIaTenbHO mepemermuBaoT (u30erasi 0Opa3oBaHus Ie-
Hbl!) 1 nomematoT B Tepmoctart (37°C). Uepe3 3 MUHYTHI U3 NATON MpoOUpKU 0TOMparoT 1 Kam-
JII0 pacTBOpAa M HAHOCST Ha MPEAMETHOE CTEKIIO, cMemuBasi ¢ 1 karuielt pacrsopa Jlroross. Ecnu
oOpasyercs cuHee, (pUoJIeTOBOE MU (PHOJIETOBO-KPACHOE OKpAIlMBaHHUE, PEAKIHIO C pacCTBOPOM
JIrorosis MOBTOPSIOT Yepe3 Kaxable 3 MUHYTHI, IIOKa OKpacka CMECH He CTaHeT Oypo-KpacHO#. B
3TOT MOMEHT BCE MPOObI U3BIEKAIOT U3 TEpMOCTaTa U JTOOABJISIIOT B HUX IO 5 Kalesb pacTBopa
JIrorouis, TIIAaTeNbHO NMepeMeninBaT. B npobe ¢ ontumanbHbiM pH, rae ckopocTh peakiuu Obl-
Jla MaKCUMAaJbHOM, pacTBOP OKpPAIIMBAETCS B KEIATHIM LIBET, YTO CBUJIETEIBCTBYET O MOJHOM
pacuIeIUIeHUH Kpaxmara.

Pesynbrarel HaOmIOACHMIA 3aHECUTE B TAOIUILY 7.
Taoauna 7.
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Ne mpoOupku 1 2 3 4 5 6 7 8
pH 5,0 5,8 6,2 6,6 6,8 7,0 7,4 8,0 8,4
OKpalniMBaHHue
Hoxom

IMopsinok padoTbl
1.ITomyuuTs y npenogasaTens 3aJaHue.
2.BBIOTHUTE paboTy COTIIACHO METOINYECKAM PEKOMEH/IAIUSIM.
3.0bopMHTH OTYET.
4.BeutiTh 0TpabOTaHHBIE PACTBOPHI, OCYTy BBIMBITE. CnaTh paboyee MecTo.
Conepxxanue oTyera
1.Tema, nenb u 3a1auu pabOTHI.
2.HaOmronenusl.
3.BbIBO/IBI IO TTPOJIENIaHHOM pabdoTe.

Tema 7. ®epmentsl (2 yacTsb). BuraMmunbl
JlaGopaTopHas padoTa Ne6.
KavecTBeHHbIE peaKIii HA BUTAMHHBI

Heab padoTbI:I03HAKOMUTHCS CO CBOMCTBAMU M OCOOEHHOCTSMH CTPYKTYpPbl HEKOTOPBIX
BUTAMUHOB.

3apaum:

*IIpOJIeNIaTh NPEUI0KEHHbIE XUMUYECKIE PEeaKLInu;

*[IPOaHAM3UPOBATH MOJTYUYEHHbIE PE3YJIbTaThl U CAETIATh BHIBO/I.

MartepuaJj uccjie0BaHUsI: TTOPOIIOK (MJIM PacTBOP) THAMHUHA, PACTBOPHI pubodIaBuHa U
ACKOPOMHOBOM KUCJIOTHI, TOPOIIOK HUKOTUHOBOW KUCIIOTHI, PHIOUH KUD.

PeaktuBbl: 1% pactBop cyabdaHmioBol  KucCiHOTh, 5% pactBop  NaNOp,
10% pactBop Na,COs, 10% pactBop NaOH, 5% pactBopa Ka[Fe(CN)s], HCl(kon), H2SOu4xon),
ZNerammmaecket), 10% pacTBop CH3COOH, 5% pacTBop KsFe(CN)s,
1% pactBop FeClz, xmopodopm, anmnunoBslii peaktuB (15 uacteit CsHsNH2 m 1 gacte
H2SO4(xoni)), 5% pacTBOp YKCYCHOKUCIION MeIH (CMENIMBAIOT paBHbIe 00BEMBI pacTBOPOB 1 u 2:
pactBop 1) 5 r Mmemnoro kynopoca u 0,5 1 Boasr; pactBop 2) 8 T (CH3COO)2Pb u 0,5 1 BOBI.
[Ipy 5TOM BBIMAgaeT OCANOK CEPHOKHUCIOTO CBHHIIA, @ B PACTBOPE OCTAeTCAd YKCYCHOKHCIAs
MeE/Ib).

IIpubopsl u 060pya0BaHUe: IPOOUPKH, MUIETKH, JepKATEIH, CIUPTOBKHU.

JKCNePUMEHTAIbHAS YaCTh

1. Inazopeakuus Ha Tuamun (B1).

Ipunuun meroxa. PactBop TmamuHa npu no0aBieHUH K HeMy Aua300eH30Jcynbdara u
IIEJIOYH OKPAIIMBAETCS B OPAHKEBBIN MIIM KPACHBIN 1IBET, BCIEICTBHE 00Opa30BaHUs COSAMHEHUS
THaMUHa C T1a300€H30CyIb(HOKUCIOTOM.

K 5 xammam 1% pactBopa cCynb(aHWIOBOM KHCIOTBL NpUOABIAIOT 5 Kamelb
5% pacTBOpa a30THUCTOKMCIIOTO HaTpus, oOpasyercs nuazobenzoiscynbdar. K nuazobenzon-
cynbdaTy npubaBIsIIOT HEMHOTO MOPOIIIKA THaMUHa (WM pacTBopa), 5-7 kamenb 10% pacTtBopa
yIACKUCION coabl. JKUIKOCTh OKpalIMBAeTCsl B OpaH)KEBBIM MIIM KpacHBIM 1BeT. Ecnu pacTtBop
COJIbI OCTOPO’KHO MPWJIMBATH M0 CTEHKE HAKIIOHEHHOW MPOOMPKH, TO HA TPAHUIIE JBYX KHUIKO-
cTeit 00paszyercss KpacHOE KOJIbIIO.

2. Peaknus okuc/IeHMsI THAMHUHA B THOXPOM.
HpI/IHHHH MeTOZ[a.HpI/I JIeicTBUN KCIIC30CUHCPOAUCTOIO KaJIud THAMHWH OKHUCJIACTCA C 00-
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pa30BaHUEM JKEITOIO MUTMEHTA THOXPOMA.

K 1 xamne pactBopa tuammunHa mnpubasisitor 5-10 xamens 10% pactBopa ruzmpokcuaa
HaTpus U 1-2 xamm 5% pacTBopa KeJlIe30CUHEPOANCTOTO Kaius U nepeMenusatoT. [Ipu Harpe-
BAHUHU JKUJKOCTh OKpAILIMBAETCS B JKEJTHIM I[BET B PE3y/lbTaTe MpPEBpallleHUs THAMHHA B THO-
XpOoM.

3. Peakuus BoccTaHoBJeHus1 pudodiaBuna (B2).

B mpo6upky nanmuBator 10 kamens B3Becu puOo(diaBHHa B BOZAE, MOOABISIOT 5 Kamelb
KOHLIEHTPUPOBAHHOM COJISHON KHMCIIOTHI U OIMYCKalOT KycO4YeK MeTajindeckoro nuHka. Haunna-
eTcs OypHOE BBIJICTICHHE MTY3bIPHKOB BOJOPOJA, U KHUIKOCTh IIOCTETIEHHO OKPALTMBAETCS B PO30-
BbIM WJIM KPacHbBIN IBET, 3aTEM OKpAcKa KUIKOCTH HaYMHAET OJIeTHETh U 00eCBEUMBATHCS.

4. Ipo6a na nukoTHHOBYI0 KuCJI0TY (PP niau Bs).

Hpunuun meroaa.llpy HarpeBaHUM HUKOTHHOBOM KHCIIOTBI C YKCYCHOKHUCIION MEJbI0 00-
pasyercs 0caJloKk METHOM COJIM HUKOTMHOBOM KUCIIOTHI.

5-10 Mr HUKOTMHOBOM KHMCIOTHI PacTBOPSIOT Npu HarpeBanuu B 10-20 kammsax 10% pac-
TBOpa YKCYCHOM kucioTel. K Harperomy 10 KMIEHUsI pacTBOPY A00aBUThH paBHBIA 00beM 5%-T0
pacTBopa YKCYCHOKHCIIONW Meau. JKHIKOCTh CTaHOBHTCS MYTHOHM, OKpAaIllMBAa€TCS B TOJyOOH
L[BET, a IPU CTOSIHUY BBIMAIAET 0CaJ0K CUHETO I[BETA.

5. Peakuusi Ha aCKOPOMHOBYI0 KHCJIOTY(60CCMaHosNeHUe peppuyuanuda Kaius 6uma-
murnom C).

B nByx mpobupkax cmemmBaror 1 kammo 5% pacrBopa KsFe(CN)s ¢ 1 kamei
1% pactBopa FeCls. B oaHy 13 npoOupok K 3e1eHoBaTo-0ypoi ®uAKocTH mpubasisioT 5-10 ka-
nenb 1% pacTBopa ackopOMHOBOM KHCIIOTHI, a B APYI'YIO - CTOJIBKO K€ JUCTUIUIMPOBAHHOM BO-
1b1. JKUAKOCTh B TIEpBO# TPOOMpPKE MPUOOPETAET 3eTIEHOBATO-CUHIOK OKPACKY, BhINAAACT CHHUI
0CaJIOK OEPIMHCKOM JT1a3ypH; BO BTOPOI MpoOUpKe (KOHTPOJIb) 3€JICHOBATO-Oypasi OKpacKa >Ku/I-
KOCTH OcTaeTcsi 6e3 U3MEHEHHUS.

6. Peakuusi Ha BUTAMHH A ¢ KOHIEHTPHPOBAHHOI CEPHOIl KHCJIOTOIA.

Ipunmun meroaa.llpu noGaBieHUH KOHIICHTPUPOBAHHOW CEPHON KHUCIOTHI K XJI0podop-
MEHHOU 5MYJIbCUH PHIObETro kKHpa 00pa3zyercss KpacHOE OKpalllMBaHUE, NMepexoasilee B KpacHO-
Oypoe.

B cyxyto npo6upky BHOCST 1 Karuito pelObero xupa u 5 Kamenb XJopodopma, nepemMeniu-
BAIOT U JOOABJIAIOT | KAt KOHIIECHTPUPOBAHHOM CEPHOM KUCIIOTHI.

7. Peakuus na suramun D (anununosasn npoba).

Hpunuun merona.llpu HarpeBanuu peIObEro Kupa, coAepikaiiero BUTaMuH D co cMechio
aHWIMHA U KOHIeHTpupoBanHoii HCI, pacTBop mpruoOpeTaeT KpacHyI0 OKpacky.

B cyxyto npobupky BHOCAT | Karuio pelObero kupa, 5 Kamnenb xji0podopMa, BCTPSIXUBAIOT
1 100aBIAIOT | Kamio aHWIMHOBOTO PEAKTHBA, MPU HArPEBAHUU JKEITasl SMYJIbCHs IPUHUMAET
KpPacHYIO OKpacKy.

Ha ocHOoBanum npoBeICHHBIX KAYECTBEHHBIX PEaKIIMii 3amoTHuTe TabauIy 8.

Taoauua 8.

Onpenensiembli Hcnosb3yemble IiBeTOBOE OKpaIIMBAHHE
BUTAMHH peaKkTHBbI

B1

B2

PP win Bs

C

A

D

ITopsinok padoTbl
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1.IIomyuuTs y npenogasaTesns 3aJaHue.

2.BBIMOIHUTE paboTy COTJIACHO METOINYECKUM PEKOMEH/IAIUSIM.

3.0opmMUTH OTHET.

4.BputuTh 0TpabOTaHHBIE PACTBOPHI, NOCYAY BBIMBITh. CaTh pabouee MecTo.

ConepxxaHue oTyeTa

1.Tema, 1ienb u 3a1a4u paboOTHI.

2.Ha0mronenusl.

3.BbIBOJIBI IO TIPO/ICITAHHOM padoTe.

KonuuecTBeHHoe onpeesieHusi BuTaMuHa C B MUIIEBBIX MPOIYKTAX

Heab padoThbl:- TO3HAKOMUTCS C METOJOM KOJIMYECTBEHHOI'O ONPEEIIEHNs BUTAMHUHOB B
MTUTIEBBIX MTPOTYKTAX.

3agaun:

*OTPEIENIUTh KOJIMYECTBEHHOE coJiepkaHue BuTaMuHa C B MUIIEBBIX MPOAYKTAX;

*[IPOaHAIM3UPOBATH MOJTYYEHHbIE PE3YNIbTaThl U CAETIATh BBIBOIBL.

MarepuaJ uccjeioBaHus: KapTo(eab, MOPKOBB, KaIlycCTa.

Peaktusl: 10% pacrBop H2S04,0,001 1 pacTBop 2,6-auxsiopdenoaunaodeHo.

[Ipubopsl 1 060pynoBaHKE: MPOOUPKHU, MUNETKH, HUJIMHAPbI, BOPOHKH, CTAKAHBI,
IUIOCKO/IOHHBbIE KO0JIObI, 0I0PeTKH, TEPKH, (PUILTPHI (MapJieBble U OyMaKHbIE).

IJKcnepuUMeHTAIbHAS YacTh
Yacte A. [IpuroroB/ieHue IKCTPAKTA U3 PACTUTEIBLHOI0 MaTEpPHAIa

25 T uccnenyeMoro npoAyKkTa U3MeJIbYaroT, IPWIMBAs Tyaa 15 MII IMCTHIUIMPOBAaHHON BO-

16l 1 GubTpyroT. [lomyueHnHble GUIBTPaThl HCTIONB3YIOT B MOCIEIYIONIUX PeaKIUsIX.
Yacrs b. KostnuectBenHoe onpenesnennsi BuTamuua C

10 mn punpTpara noakucaute 2-3 kamiaMu 10% H2SO4 u ottutpyiite 0,001 H pacTBOpoM
2,6-muxnopdeHosmHaaopeH0Ia 10 PO30BOTO I[BETa, HE Hcue3aromiero B reueHue 30 cexyHna. Tut-
poBaHUE MPOBEANUTE 3 pasa, 3alMIINTE pe3yNabTaT. /s pacuera uCnonb3ylTe cpeHee 3HaUCHUE
o0Bbema pacTBopa, MOUIEAIEro Ha TUTPOBAHUE.

Pacuer.
0,088« A<B 100

rae A — cpemHee KOJIM4ecTBO 2,6-auximopdeHonnHaodpeHoa, MOMIeANIero Ha TATPOBAHKE
(M),

B - 00muii 00beM BBITSKKH (M),

C - KOJTMYECTBO BEIIECTBA, B3ITOC /ISl aHau3a (T),

D - 00beM BBITSHKKH B3ATBIN JUISI TATPOBAHUS (M),

0,088 - xoaddunment, coorsercTBytomuii conepxanuto Butamuna C B 1mn 0,001 u pac-
TBOpA.

IHopsinok padoThbI

1.TTonyuuTs y mpenogaBaTens 3aJaHue.

2.BbImoHUTE paboTy COTIIACHO METOAUYECKUM PEKOMEHIAIUSIM.

3.0¢dopMUTH OTUET.

4.BpumuTh 0TpabOTaHHBIE PACTBOPHI, MOCYAY BBIMBITE. CHaTh pabouee MeCTO.

Conepxanue oTuyeTa

1.Tema, ens 1 3124l pabOTHI.

2.HabmoneHusi.

3.BbIBOJIBI IO TIpOIETaHHON paboTe.

Tema 9 IIpomexyToUuHBbIH 00MeH
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JlaGopaTopnasi paGora Ne7.
Oo0Hapy:xeHHe JeruIPoreHa3bl SHTAPHON KUCJI0THI B MBIIIIIAX

Heab: - MO3HAKOMUTHCS C OJHUM M3 METOJOB OOHAPYXEHUS JIETUAPOreHa3bl STHTAPHOU
KHCIIOTHI.

3aganue:

* [MO3HAKOMUTHCSA C MPEAJIOKEHHBIM METOJIOM OOHAPYKEHHUSI ACTUIPOTECHA3bl SHTAPHOMN
KHCJIOTHI B MBIIIIIAX;

* IPOBECTH AHAJIU3 U CJIETATh BHIBOIBI.

MarepuaJ uccjieloBaHHUsI: CBSKEITPUTOTOBIICHHAS U3MEbUCHHAsI MBIIIICUHAs KallIUIa.

PeaktuBbli: 0,02% pactBop w™eruneHoBod cuHH, ¢ocdarabii Oypep ¢ pH=6,8,
0,1 1 pacTBOp SHTAPHOU KUCIIOTHI, BA3€JTMHOBOE MACJIO.

IIpubopsl 1 odopyaoBaHMe: TepMOCTaT WM BOJsAHAs OaHs, CTYIKa, MECTHK, MPOOUPKH,
MUHIIET, CKAJIBITEIb.

JKcnepUMeHTAIbLHAS YaCTh

Ipunnun meroaa. JleruaporeHaza stHTapHOM KUCIOTHI (CYKIIMHATIACTUIPOTEHA3bI) OTHO-
cUTCs K (pIaBUHOBBIM JIETHAPOTEHA3aM (KJIacC OKCHAOPEAyKTa3bl). OHHM MEPEHOCAT BOJAOPOJ OT
OKHCJISIEMOTO BEIleCTBA Ha JAPYyroe, HO He Ha KHUcIopoa. B coctaB mpocTeTHueckoi rpynnupoB-
KM JIETUAPOTeHAa3 HEPEAKO BXOIAT BUTaMHUHBI. CyKIIMHATACTHIPOTEHA3a KaTaTU3UpyeT OJHY U3
peakuuii nukia KpeOca: mpeBpailieHue CyKIMHaTa B ymMapaT U OCYILECTBISET MEPEHOC NIBYX
atomoB H ¢ ®AJ[H2 B apixatenpHyto 1enb (Ha yOuXuHOH). Jleruaporenasa sHTapHON KUCIIOTHI
OKHCIISIET STHTAPHYIO KUCIOTY B (DyMapoOBYIO MPHU YCIOBUU, YTO UMEETCS COOTBETCTBYIOIINI aK-
LenTop Boaopoaa. TakoBbIM MOKET ObITh METHIIEHOBAsS! CHHb.

B 2 npobupku HamusaroT o 1 ma ¢ocharnoro o6ydepa (pH 6,8) n Bkaxkayro nmpoOoHpKy
noMemaroT mo 100 Mr MbIIIEYHON KAlIMIlbl, MPEIBAPUTEIHHO MPOMBITOM AMCTUIUIMPOBAHHON
BoJIo#. B mepByro npooupky npunuBaroT 2 mu 0,1 H pacTBOpa STHTApHOW KUCIOTHI, BO BTOPYIO -
2 MJI IMCTUJUTMPOBAHHOM BoJbl. B kaxayro npobupky nodasmustor no 2 kamu 0,02% pactBopa
METHUJIEHOBOM CHHH, IEPEMEIINBAIOT COACPKUMOE U 3AIMBAIOT 3-5 KaluIsIMU Ba3eIMHOBOTO Mac-
na. O6e nmpoOUpKH MOMEIIAIOT B TEPMOCTAT WK BosiHYyI0 OaHto (t 37°C) Ha 30 MuH, mocie 3To-
ro HaOJIOJAI0T OKpAIIMBaHUE.

IHopsinok padoTbI

1.TlonyuuTs y mpenogaBaTenis 3aJaHue.

2.BbInmosHuTE paboTy COTIaCHO METOAUYECKUM PEKOMEHIAIUSIM.

3.0bopMHTH OTYET.

4.BputuTh 0TpabOTaHHBIE PACTBOPHI, MOCYAY BBIMBITE. CHaTh pabouee MecTo.

Conep:xanue oT4yeTa

1.Tema, uens 1 3124 pabOTHI.

2.HabGnronenus.

3.BBIBOIBI IO MPOICTIaHHOM paboTe.

Tema 10. Mera6omu3m yriieBoaoB (1 yactp)
JlaGopaTopnast paGora Ne8
Oo0Hapy:xeHHe OKCHAOPEIYKTA3 B 0MOJOrHYeCKOM MaTepuaJe

B peakiusx, kaTranuzupyeMbIX OKCHUIOpPEAyKTa3aMH, OKUCISIEMbIN cyOcTpaTr paccMaTpu-
BaeTCs KaK JOHOP BOJIOPOJA WU AJEKTPOHOB, a aKIIEMTOPOM MOTYT OBITh MPHUPOIHBIE BEIIeCTBA
(xodepmentsl — HAJl, HAI®, ®MH, ®A]J], KoQ, kucnopoa, opraHnuecKue COeAUHEHUS, K-
TOXPOMBI U JIp.) U KCEHOOHMOTHKH.

Jliis 6onpiiuHCTBA (PEPMEHTOB ATOTO Kiacca peKOMEHIYIOTCS Ha3BaHUs: AETUAPOTEHA3bI
U peaykrasbl. B Tex ciydasx, Kkoraa akuentopoM ciyxuT Oz, HCHOJIb3YyeTCs TEPMUH OKCHIa3a, a
€CIIM KUCTIOPOJ B XOJ/I€ PEAKIIMH BKJIFOYAETCS B COCTaB cyOcTpata, To (epMEHT Ha3bIBAETCS OK-
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cureHasa. Ilepokcunasa siBisercs ¢pepmMeHToM, ucnonssyomuM HoO2 B kadecTBe akuenropa, a
KaTtasiaza — epMEHTOM, KaTaJH3UPYIOLUIIM PEaKLUH, I1Ie JOHOPHO- aKLIENTOPHYIO Mapy COCTaB-
ns10T AaBe MoJiekyisl H2Oz.

Peaktusel. @opmansaerun, 0,4%-ub1ii pacTBop; MetuiaeHoBbid cunmid, 0,01%-ub1il pac-
TBOP.

O6opynosanue. lltatus ¢ npoOupkamu; BoJsHas OaHs; 1a00paTOPHBINA TEPMOMETP; U~
MIETKX BMECTUMOCTHIO 1 1 5 ML

Marepuai.
1. KaprodenbHslii cok (ChIpoll KapTodenb HATUPAIOT HA TEPKE M OT)KUMAIOT 4Yepe3 JIBa CJOs
MapJ).
2. Caexee KOPOBBE MOJIOKO.
BrisgBaeHu bACTMIOKCHIAZDI 191 (0 N HERN | KCH Kraza: K®

1.2.3.1) B MoJioKe. MeTo1 OCHOBAaH Ha BU3yaJbHOM HAOIIOEHNH 32 00ECI[BEUMBAaHUEM METUJIE-
HoBoro cuHero (MC), CBSI3BIBAIOIIETO BOJOPOJI, KOTOPBIM OTIICTUISIETCS C y4acTHEM ajlbJeTh-
JIOKCUJIA3bI OT CyOcTpara.

Anbleruiokcua3a KaTaau3upyeT peakluio JEeTUAPUPOBAHUS PA3IUYHBIX alIbJIETH]IOB,
narnpumep, Qopmanbaeruna. Bomopox mepenocutcs Ha DALY, ABIsrommiics KopepMEHTOM
JTaHHOTO (pepMeHTa, a 3aTeM Ha KOHEUHBIN aKLENTOp — KUCIOPOJ1 — [0 YPaBHEHHIO

AnpIernaokcuaasa
HC=0+H0+ DA H—-C=0+ OA/I'H;
H OH
AnbIernaokcuaasa

DOAJ'H, + Oy —»CDAIF + H,O,

IMpu nobasnennn MC — HCKYCCTBEHHOTO aKLENTOpa BOAOPOAA — B OECKUCIOPOJHBIX YCIOBUSIX 00pa3yeTcst
ero BoccTaHoBieHHas opma (Jerikopopma) MC-Hy:

AnpIernaokcuaasa
H—C=0+H0O —C=0
H DA DAI'H, OH

MC-Hz MC :

(nefikopopma)  (cuHEE OKpaIIHBaHUE)

Ecmu 66CHBCTHHI>1 pacTBOp METHIICHOBOI'O CUHET'O BCTPAXHYTh, TO OH BHOBb HpI/IO6peTeT
CHHIOIO0 OKpACKYy:

MC-Hz2 + O2 — MC + H202

Xoj onpeseneHus. B 1Be mpoOUPKU BHOCAT MO 5 MJI CBEXEro MOJIOKa M JI00aBISIOT B
nepByto 1 MJ BOABI, @ BO BTOPYIO TakoW ke o0beM pacTBopa ¢opmainbaeruga. B o6e npoOs
MIPWINBAIOT N0 1 MJI pacTBOpa METHJIEHOBOI'O CHHEIO, COACPKUMOE MEPEMEIINBAIOT U MPUIIU-
BalOT 3-4 KarulM Ba3eJIMHOBOIO Macia (JUIsl MpeJoXpaHeHUs XKHUJKOM cMeCH OT KOHTAaKTa C KHC-
JIOPOJOM BO31yXa).

[IpoGupku cTaBsAT B BoAsgHYIO OaHto, Harpetyto no 37°C. Uepe3 5-10 MuUH CpaBHUBAIOT
M3MEHEHHE OKpaIMBaHus B npobax. CHIBHO BCTPSAXHYB, BHOBb OTMEUYAIOT IIEPEX0/1 OKPACKH.

0. BrisiBsienne nepoxcuaasnl (Jiovop: H202 okcniopenykraza: K@ 1.11.1.7) B kap-
Todese M B MoJ0Ke. B ocHOBE MeTOa NIEKUT peakiusi ¢ OeH3UAMHOM (cM. paboTy 9, a).
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XoJ onpeenenus. B qBe mpoOupku HATKMBAIOT MO 1 MJI COOTBETCTBEHHO CHIPOTO MOJIOKA
1 kapTodensHOTo coka. J[o0aBmisioT B 006€ MpoOkI 1Mo 5 Karens CIUPTOBOTO pacTBopa OeH3uInHA
U 110 KaIUIe PacTBOpa Mmepokcuaa Boaopoaa. OTMeUaroT XapakTepHOE OKpaIlUBaHUE.

Odopmitenne paboThl. Pe3yabTarhl 3aHECTH B TAOIMIy U OTMETHTH XapaKTEpHOE OKpa-
[IMBAHUE HHIUKATOPA PCAKIIHH.

Marepuan BroisiBneHHbIM Cybcrpar AKuenTop Wnauxatop Pesynbrar
dbepmeHT (moHOD) peaxkuu

B BBIBOJIaX yKkazaTh Ha MPUCYTCTBHE B OMOJIOTMYECKOM MaTepHayie n3ydaembix (hepMeH-
TOB U MPAKTUYECKOE 3HAYCHHUE PaOOTHI.

Tema 11. MeTa60,113M yrj1eBo10B (2 4acThb)
JlabopaTopnas padora Ne9

KadecTBeHHbIe peakiii Ha NPOAYKTHI THAPOJIH32 HYKJIE€ONPOTEUI0B APOKKeH

Heab paGoThl: 03HAKOMHUTHCSI C OCHOBHBIMM 3TallaMy M3y4EeHMsI COCTaBa CIIOKHBIX Oel-
KOB.

3apaum:

°C TIOMOIIbI0 KAaYE€CTBEHHBIX PEAKINI OMpeleNnuTh OCHOBHBIE KOMIIOHEHTHI IPOCTETHYE-
CKOM TPYIIIBI CIIOKHBIX OETTKOB (Ha MPUMEpE HYKICOTTPOTEHIOB JPOAIKEH ).

* IPOAHAJIM3UPOBAThH MOJIy4YE€HHBIE PE3YIbTAThl U CAENAaTh BHIBOIBI.

MarepuaJ uccjiel0BaHUsA: IEKAPCKUE IPOKKH.

PeaktuBbi:10% pactBop H2SOs, H2SO4 (komn), 10% u 30% pactBopet NaOH, 1% u 7%
pactBopsl CuSO4¢5H20, NH3*H20 «onn), 2% amMuauHblii pacTBop HUTpata cepedpa, 1% coup-
TOBOM pacTBOp TUMONA, 1% pacTBop mudenmtamuna, 0,2% cnupToBoit pacTBop a-HadTONIa, MO-
nubaeHoBbIid peaktuB (7,57 (NHa)sM07024 pactBopsitor B 100 Mt 32% pactBopa HNO3), yHE-
BepcallbHas UHIUKaTOpHas Oymara.

IIpuGopsl u 00opyI0BaHME: BECHI AJIEKTPOHHBIC, KOJOBI, OOPAaTHBIA XOJIOIUIBHUK, TeC-
YyaHasi ¥ BoJsHas OaHU, BOPOHKH, OyMakHble (MIBTPHI, MUNETKU, TPOOUPKU, CIIUPTOBKH, JIEp-
KaTellu.

JKCIepUMEeHTAJIbHAS YaCTh

Ipunuun meroaa. HykineonpoTeu sl - cI0XKHbIe OEIKU, MPOCTETUYECKON TPYIION KOTO-
PBIX SIBJISIFOTCS HYKJIEMHOBBIE KHUCIOTHI. J[Js1 KauecTBEHHOro aHalu3a XMMHYECKOTO COCTaBa
HYKJICONIPOTEUJOB MOTYT OBITh MCHOJIB30BaHBI JIPOXKKH, OOTaThle STUMH CIOKHBIMU OCJIKaMH.
[TpoIyKThl KUCIOTHOTO THAPOJHN3a HYKJIEONPOTEUIOB IPOXiKed oOHapyKHMBaroT crenuduye-
CKMMU KaueCTBEHHBIMU PEAKIUSIMHU.

1. B3pemuBaroT 2,5 T nekapckux Apoxokend. HaBecky moMemiaroT B K0I00UKy U J0OABISIIOT
20 mn 10% pactBopa cepHoit kucnotbl. Konbouky 3akpbIBaroT mpoOKOil, B KOTOPYIO BCTaBJICH
oOpaTHBIN XONIOJUIIBHUK, U CTaBAT Ha necouHyro OaHio. Yepe3 1 uwac mocie Hayana KHUICHHS
AKHUJIKOCTH THJPOJIN3 Mpekpaatot. [locie oxnaxaeHus: ruipoan3aTr GuibTpyroT yepe3 OyMax-
HBIH QUIBTD.

2. C punbTpaTOM MpOAEIBIBAIOT KAYECTBEHHBIE PEAKIINN HA COCTAaBHBIE YaCTH HYKJIEOIPO-
TEUJI0B.

A) buyperoBasi peaknusi Ha HOJIUIECNITH/BI.

K 5 xammam ruaponuszara noGasmstor 10 xanens 10% pactBopa rugpokcuia HaTpus U 1
karutio 1% pactBopa cynbdara meau. JKuIKoCTh OKpaluBaeTcs B po30BO-(hHOJIETOBBIN IIBET.

b) CepeoOpsinast npo0a Ha NypUHOBbIE OCHOBAHHUSI.

K 10 xarmism ruaposinzara 1006aBISIOT O KaIIsIM KOHLIEHTPUPOBAHHBIM pacTBOp aMMHUaKa
710 IIEJOYHOM peakuuu (MPOBEPHUTH MO MHIUKATOPHOM Oymaskke, OIMyIIEHHOH B MPOOUpPKY), 3a-
tem 10 xanens 2% ammuayHOTrO pacTBopa HUTparta cepedpa. [Ipu crossHuM yepe3 3-5 MUHYT BbI-
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Ma/1IaeT 0CaJOK CepeOpsIHBIX COCAMHEHHI IMyPUHOBBIX OCHOBAaHMI (aJ€HWHA U T'yaHHWHA), OKpa-
IICHHBIN B CBETJIO-KOPUIHEBBIN (OypHhIi) 1IBET.

B) IIpo6a Mousumia Ha neHTo3y.

K 10 xamiam rugponuzara 1o6asisitor 3 kamu 1% cnupTroBOro pactBopa THMOJa, Iepe-
MEUIUBAIOT U 110 CTEHKE NMPOOUPKU OCTOPOKHO npuinBatoT 20-30 xanesnb KOHUEHTPUPOBAHHOMN
cepHol kucnoThl. [lociie nepeMeriBaHus pa3BUBAETCsl KPaCHOE OKpallliBaHKE, 00YCIIOBICHHOE
MPOIYKTOM KOHJIEHCAuu THMOIIa ¢ Gpypdyposiom, 00pa3oBaBIIMMCS U3 IEHTO3BI.

I') [Ipo6a TpomMepa Ha pu6o3y U 1e30KCHPUDO3Y.

K 5 xamsam ruppommsara nobasmstror 10 kanens 30% pacTBopa ruapoxcuna HaTpus u 1-3
Karu 7% pactBopa cynb(ara Menu 10 NOsABJIEHUS Hencuesarouiel Myt ruapokcuaa meau (11),
nepeMmennBaoT. [Ipyu HarpeBaHuM 10 KUNEHMs BbIMaNaeT KeNThIN ocanok ruapokcuaa meau (I)
WM KpacHbIi ocanok okcuaa meau (1).

) KayecTBeHHasi peakuusi Ha pu0o3y U 1e30KCUPUO03y ¢ (P eHnTaMIUHOM.

JudbeHnnaMuH JaeT CUHEE OKpaIMBaHUE C Ie30KCUpU0030H U 3eneHoe — ¢ pubozoi. K 5
KarisM ruposinzara 1ooasistor 20 kanens 1% pactBopa nudeHnnaMuHa U IpoOUpKy CTaBsT B
KUIISIYIO BOJASIHYIO OaHio Ha 15 MunyT. PazBuBaercs cuHe-3ejaeHoe OKpalluBaHue.

E) KayecTBeHHasi peakumsi Ha YrJjieBOJbI ¢ 0-HA(PTOI0M.

K 5 xammim ruaposmsara jgobasisior 3 kammum 0,2% cnmpToBOro  pacTBOpa o-
HadTona u 20 Kamenb KOHIEHTPUPOBAHHOM CepHOU KHCIOTHL. [losBIsieTcss po30BO- (HOIETOBOE
OKpallluBaHUeE.

7K) MouauobaenoBas npo6a Ha ¢pochopHyIo KHCJIOTY.

K 10 xammsam rupponuzata npuiuBatoT 20 Kameiab MOJUOACHOBOTO PEaKTHBA U KHUIISTHAT.
[Ipu 3TOM KUJIKOCTh OKpPALIMBAECTCS B JIMMOHHO-XKENTHIHN 1BeT. [IpoOupky cpasy oxjaxkIaroT B
CTpye XOoJoAHOW Boabel. Ha gHE mpOoOMpPKH TOSBISETCS KPUCTAUTMUCCKHH JIMMOHHO-KEIITHIN
ocasok GpochopHO-MOINOACHOBO-KHCIOTO aMMOHHS.

IHopsinok padoTbI

1.IlonyuuTs y mpenogaBaTens 3aJaHue.

2.BbInmosHuTE paboTy COTIaCHO METOAUYECKUM PEKOMEHIAIUSIM.

3.0bopMHTH OTYET.

4.BputuTh 0TpabOTaHHBIE PACTBOPHI, MOCYAY BBIMBITE. CaTh pabouee MecCTo.

Conep:xanue oT4yeTa

1.Tema, iens u 3aga4n pabOTHI.

2.HabGnronenus.

3.BBIBOIBI IO MPOICTIaHHOM paboTe.

Tema 12. MeTa00,143M JUIHI0B
JlaGopaTtopuas padora 10
KosnuecTBeHHOE onpeeenne NHPOBUHOTPATHONH KHCIOTHI B KPOBH KOJIOPHMETPHYECKHM MeTO-
aoM (mo YMOpaiity)

[TupoBuHOTpagHas KUCIOTa (MUPYBAT) SIBISIETCS OJHUM M3 IIEHTPAIbHBIX META0OIUTOB yIJie-
BoJHOrO 0oOMeHa. OHa oOpa3yeTcsl B IMpoliecce pacraja TIOKO3bl U TIIMKOTeHa B TKaHIX , IPU
OKHCIJIEHUU MOJIOYHOM KHCIIOTHI , @ TAKXKE B PE3yJbTaTe MPEBPALICHUN psifa aMUHOKUCIOT. [Ipu
OKHUCJIUTETFHOM JIeKapOOKCHUIMPOBAHUH MHUpyBaTa 00pasyercs aneTmi-KoA , KOTOpsIii BCTymaer
B 1iuki KpeoOca. [TupoBuHOrpaHas KUCIOTa - OJMH U3 OCHOBHBIX CYOCTPaTOB TIIFOKOHEOTEHE3a.

[Tpunuun merona. [lupysar npu B3auMoAeNCTBUM ¢ 2,4-TUHUTPO(YEHUIT-THIPA3UHOM B KHCIION
cpeae oOpasyer 2,4-TUHUTPO(EHWITHIPA30H MUPOBUHOIPATHON KHUCIOTHL. DTO COCIUHEHUE B
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IIEJIOYHON cpefie MPHOoOpeTaeT KOPUYHEBO-KPACHYIO OKPACKY, HHTEHCHBHOCTh KOTOPOM IMPsIMO
IIPONOPLIMOHAJIBHA COJIEPKAHUIO TUPYBaTa.

PeakTuBsl.

1. 10 %-i1 pactBOp TpuxiopykcycHo# kucinotsl (TXY).

2. 3%-ii pactBop NaOH.

3. 0,1 %-ii pactBop 2,4-muauTtpodenmimuapasuna (2,4-1 H D T).

4. DTanoHHBIN pacTBOp, coaepkanuii 2 M T nmupysara Hatpus B 100 M H20.

Xon pabdotsl . B nieatpudyxnyro nmpobupky ormepsitot 2 mi TXY, nmobasnstor 0,5 M 1 KpoBH,
B30aNTHIBAIOT U OCTABIIAIOT CTOATh 10 M MH. 1151 OCaKJAeHUs O€JKOB; 3aTe€M LEHTPUPYTUPYIOT 5
MmuH. ripu 3000 g. lanee 6epyt 2 npoOupku — B nepByto BHOCAT 0,5 M 11 ieHTpudyrara (OnbIT-
Has mipo6a), Bo BTopyto 0,5 M 1 H,O. B 06e npobupku gobasmnsitor mo 0,5 m 11 3%-roNaOH, BbI-
JEP>KUBAIOT 5 MUH. NMPU KOMHATHOUM Temneparype, no6asisitor0,15 m 10,1%-ro 2,4-JIHOI, ne-
peMemuBaroT 1 noMemiawt B Tepmoctar npu 37°C Ha 15 mun. 3atem noGasmsror 3,5 M 11 3%-
roNaOH u uepe3 5 MuH. onbITHYIO MTPOOYy (GOTOKOIOPUMETPUPYIOT Npu 440 HM B KIOBETax C
TOJIMHOM cnost 0,5 cM, MPOTHUB KOHTPOJIS.

Pacuer. Conepxanue nupyBata B po0e ONMPEACIIAIOT M0 KATMOPOBOYHOMY TpadUKy, TOCTPOECH-
HOMY 10 CTaHAAPTHBIM pacTBOpaM MUpyBaTa.

[Toctpoenne kanmuOpoBouHOTO Tpaduka. M3 ATaJOHHOTO pacTBOpa MHpyBaTa MPHUTOTABIMBAIOT
KaJIMOPOBOYHBIE PACTBOPHI COTIIACHO Tadymiie 1.

Tab6numa 1. [IpurotoBiienre KaTMOPOBOYHBIX PACTBOPOB MUpPyBaTa

Howmepa npo6u- PeaxTussl , M Coaeprxkanue nupyBara
pOK DTaJIOHHBIN pac- H20 Mr% MKMOJIb/T
TBOD
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 kaxmpoi mpooupku oTomparoT mo 0,5 My KanmuOpOBOYHBIX PACTBOPOB M 00pabaTHIBAIOT TaK
ke, Kak OmbITHYI0 1mpo0y. [1o pe3ynbraTamMm M3MEpEeHUi MOCTPOUTH TPaPUK 3aBUCHMOCTH OIITH-
YEeCKOM TIOTHOCTH PACTBOPOB OT KOHIICHTPAIIUY ITUPYBATa.

Copep:xanuie nupyBaTa B KpOBHU 3/I0pOBOTO denoBeka konednercs ot 0,4 mo 1,2 Mr B AenuauTpe
kpoBu (34-102 mxMoub/1), aB Moue- oT10 10 25 Mr B CyTOYHOM AMYype3e.

HawubGonee PE3KOC MOBBINICHUC KOHOCHTpAIUNU HUPYyBATa OTMEUACTCA IIPpU MBIIICYHO I pa60Te u
B 1 - BuTamunHOM HEAOCTATOYHOCTH. HpI/I 0OJIBIINX (I)I/ISI/ILIGCKI/IX Harpys3kax KOHIOCHTpalus: 1n-
pyBaTa MOKET IOBBIIATHCA 0 5 M /100 mi. IloBbIIeHHOE COACPpIKaHNEC NMUPyBaTa TOKCUYIHO
JJUIsL OpraHru3Ma.

Tema 13. Mera6o.in3m GeJIKOB
JlabopaTopnas padora 11
KosmuecTBeHHOE onpenesieHne KpeaTHHUHA B MOYe
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Kpeatunun siBisieTcss OJHUM U3 KOHEUHBIX MPOJYKTOB a30TUCTOr0 OOMEHa M HOPMaJIbHOM CO-
CTaBHOM 4acTbiO MOYM. 3a CYTKU C MOYOW BBIAEISIETCS KpeaTMHUHA y MYK4uuH 8,8—17,7 MMoib
(1-2 r/cytkn), a y xenmmH — 1,7-15,9 mmons (0,8—-1,8 r/cyrkn). KpeatnHuH siBisieTcst aHTUAPH-
noM kpeatuHa. Kpeatun conepskutcs B Mblnax (oxoyio 80 %), 0coOeHHO B cepIeUHOM, rae U3
Hero npu ydactuu AT® oOpasyeTcst MakpoIprudeckoe coequHeHue kpeatuHdpocdar, mpu pac-
najie KoToporo obpasyercst kpeaTuuH u (ocdat. Kpeatun B Moue B3poCiIoro 310poBOro 4esno-
BEKa OTCYTCTBYET, IIOSIBJIEHHE €r0 B MOYE€ Ha3bIBalOT KpeaTuHypuen. OHAKO y JeTeil u moj-
POCTKOB MOYa BCETAA COJAEPKUT KPEaTHH.

Llens mabopaTtopHOIi pabOTHI — ONIPEAETUTD COAEPKAHNE KPEaTHHHHA B MOYE.

3agauu:

1. Onpenenuth conep:kaHue KpeaTUHUHA B MOYE.

2. O1IeHUTh TMAarHOCTUYECKOE 3HAYCHNE KpeaTHHUHA

[IpuHIMn Metoa.

Kpeatnnun npu B3auMOJEHCTBUU C MUKPUHOBOM KHUCIOTOM B IIEJIOYHON cpene 0O0pa3yeT okpa-
LICHHbIE COEJUHEHMS, WHTEHCHMBHOCTh OKpPAcCKHW KOTOPBIX MPOMOPLHMOHAIbHA KOHIEHTpALUU
KpeaTHHHHA B MOY€ U CBIBOPOTKE KPOBH.

Hccnenyemslii MmaTepuai: Moya.

PeaktuBbl: cTrangapTHBIN pacTBop KpeatuHuHa (177 MxMoib/n); 2 %-Hblil pacTBOp NUKPUHOBOM
kucinoTsr; 10 %-wenii pactBop NaOH; 5 %-nerit pactBop TXY; aucTmimipoBaHHas BOJa.
O6opynoBanue: mpoOupku, munetku, DIK, KIOBETHI.

XO/l PABOTHBI. Ilepen onpenenenueM coaepkanusi KpeaTuHuHa Mouy pa3BoaiaT B 100 pa3. Ito
pa3BeZCHUE YUMTHIBAIOT MIPH pacderax. B ombiTHON mpobe cmemmBaior 0,5 M moum; 0,25 mi
JUCTWITMpoBaHHOM BoAbl; 0,25 mu TXVY; 0,5 mu nukpunoBoit kuciotsl; 0,5 mit NaOH. Yepes 20
MHH KOJIOPUMETPHUPYIOT Ha 3€JICHOM CBETOGMIBTPE (TrHa BOJIHBI 540 HM) B KIOBETE TOJIITUHOMN
0,5 cM TIPOTHUB KOHTPOJIsI, IPUTOTOBJICHHOTO B TPEAbIAyIIeH paboTe. PaccunThiBalOT KOHIICH-
TpaIMIo KpeaTHHHUHA B MOYe IO (hopMyJie C y4ETOM ee pa3BeACHUS:
CopepxaHue KpeaTHHUHACYTOYHOM MOY€ PacCUUTHIBAIO 10 (popmyIie:

C - 1,5/1000 = mmob/CyTKH,
rae C — KOHIEHTpaI|sl KpeaTHHUHA B MOY€ B MKMOJIB/JT; 1,5 — cyTouHbIi nuype3 B autpax, 1000
— K03(pPUIMEHT MepeBoia MKMOJIb B MMOJTb.

Hopma kpeatunuHa B cbiBopoTKe KpoBH — 53-106 MkMoiw/1, B cyrouHoit moue — 4,4-17,6
MMOJIb/CYTKH.

VYBenuueHue KpeaTuHWHa B MOYe HAONIONAeTCsl NMpU YCUJICHHOM MbIIeyHOW paboTe, JIuxopa-
JOYHBIX COCTOSTHHUSIX, THEBMOHHHU, BRIPAKECHHON HEIOCTATOYHON (DYHKIIMM MTEYCHH.

[ToHmxeHue kpeaTUHHHA B MOYE — MPH MBIIICUYHON AUCTpO(UU, TOJOIaHUH, JETeHEepaIlluK TO0-
YeK, JCUKEeMUH.

TpeboBanus k opopmiIeHHIO Ta00PaTOPHOI pabOTHI.
B oTuere yka3zarp 1enb, 3a7a4M, X0 BBIIOJIHEHUS paOOTHI.
Cnenatb BBIBOJIBL

Tema 15. HykJjieMHOBbIE KHCJI0THI
JlaGopaTopHas paGora 12
OmnpeneneHue TeMneparypsl IUIaBJICHHUS BOJIOPOIHBIX CBSI3EH
CooTBeTCTBYIOIIKE MApbl a30THCTHIX OcHOBaHMM HatuBHOM JIHK ynopspodyeHHO cBsi3aHBI MeX-
Iy 000l BOAOPOJHBIMU CBSI3IMH, TEMIIEpaTypa IJIaBJI€HUs] KOTOPBIX HOCUT XapakTep OJHOMO-
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MEHTHOTO KoorepaTtuBHoro npouecca. [lostomy npu uc JIHK nabmogaercs sipko BBIPaKECHHBIH
(ha30BEIil TIEpexo/1, T.€. B Y3KOM TeMIiepaBaHHbIX oOpasnax JJHK, B KOTOpbIX BOJOPOIHBIC CBSI3U
HE YIOPAIOYEHBI, MOCIECIHUE Pa3pyLIAIOTCS ITOCTENIEHHO, IIPH pa3HbIX Temmeparypax. Takum
oOpasom, HatuBHOCTH JIHK. 3ameueno, uto 3HaueHune Temmeparypsl «miasienus» JJTHK koppe-
JIUPYET ¢ coaep:kanueM B ee moJsiekyine I'Ll-map.
Hccaexyemblit Mmatepuas: npenapar JHK.
PeakTuBBI: cTaHAApTHBIN COJIEBOI pacTBOp, conepxauuil xinopua Hatpus (0,15 mMonb) U nuT-
pat Hatpus (0,015 mous) B 1 11 (pH=7,0).
O6opynoBanue: CrieKTpopOTOMETP C TEPMOCTATUPOBAHHOM KAMEPOH.
Xoa pab6orsl. [Ipenapar JIHK pactBopsitotT (13 pacuera 10-20 mxr JJHK B 1 mu) B cTangapTHom
COJIEBOM pacTBope, pa3daBieHHOM B 10 pa3. PacTBop momemaroT B KBapieByto KtoBeTy (1 cM) ¢
repMETUYECKON KPBIIIKON [UIsl MPEIOTBPALICHHUS] HbIX TeMIepaTypax B MPOMEXYTKE OT 25 1o
95°C c unTepBanom He 6osiee 5 °C U BBIACPIKKOU MIPHU OMPEICTICHHOM TEeMIIEpaType B TEUEHUE S—
10 munyt. Ecnu HabmomaeTcs pe3koe M3MEHEHHE SKCTHHKIMM TPH Kakou-Inbo TeMmreparype,
9TO yKa3bIBaeT Ha TO, 4To uccienyemas JJHK HaTtuBHA; ecinu poCT SKCTUHKIIMHU MPOUCXOAMT 10 -
crenenHo, To JJHK wactnuHo neHatyprpoBaHa.
[To pe3ynprataM M3MEpEeHUN CTPOAT KPUBYIO «ILIABIEHUsD». JlJIg 3TOro MO OCH OpJIMHAT OTKJIA-
JIBIBAIOT OTHOIIEHHE ONTUYECKOM IIIOTHOCTU PacTBOpa MpU U3MepsieMol Temnepatype (t) K om-
THYeCKOH mioTHOCTH mpH 25 C, a mo ocu abcuuce — temneparypy. TOUKy TUTaBICHHS HAXOSAT
0 KpUBOM IUIaBiIeHHs. OHa COOTBETCTBYET CEPEIMHE 30HBI MOIBEMA KPUBON OTHOCHTEIBHOMN
SKCTUHKLUU.
3aBUCUMOCTh MEXIy TOUKON «IuiaBiieHus» U copepxkanuem ['1-map B JIHK ompegenstor no
dhopmyre
Cru=2,44 (t s =69,3), rie

Cru — coaeprkanue 'Ll map B MOJIPHBIX IpoLeHTaX, 69,3 u 2,44 — nocTosHHbIE KO3 (QOUIUCHTBI

CpenHue naHHbIEe MOTY4aloT U3 3—4 mapasuieabHbIX OIBITOB.

Tema 16. UHTerpanus KJIeTOYHOIro 00MeHa
JlabGoparopHasi padora Nel3
KauyecTBeHHbIE peaKIIMd HA TOPMOHBI

Ieanb paGoThI: MO3HAKOMUTBLCS C HEKOTOPBIMU XUMHUYECKUMH CBOMCTBaMHU TOTOBBIX IIpe-
[1apaTOB FTOPMOHOB.

3amaun:

*IIPO/IENATh IIEPEUNCIIEHHbIE HI)KE XUMUUECKUE PeaKIiH;

*IIPOAHAIM3UPOBATH NOJIYUYEHHBIE PE3YJIbTAThI U CEIaTh BBIBOI.

Matepuay ucciaegoBanusi: 1%pacTBopbl HHCYJIMHA U aJpEeHAIINHA.

PeakTuBbl:HNO3(konn), 10% pacTBopa NaOH, 1% pacrBop CuSO4*5SH20, peakTus
®ouas (k 5% pacropy (CH3COO)2Pb npubaBasiror paBubiii 00bem 30% pacrsopa NaOH
10 pacTBopeHnusi odopa3zoBaBuierocs ocaaka), 1% pacrBop FeCls, NH3*H20 (xonn), 1% pac-
TBOP cyJib(paHu10BoI Kuca0Thl, 5% pacTBop NaNOz, 10% pactBop Na2COs.

IIpuGopsl u 060pyAOBaHMe: TPOOUPKH, MUMETKH.

JKCIepUMEHTAIbHAA YaCTh

1. KauecTBeHHbIe peaKIMH HA HHCYJIHH.

A) Peaxyus I'ennepa.K 10 xannsim KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI OCTOPOKHO IO
CTEHKE TMPOOHMPKHM MpHIMBAIOT paBHbI 00beM (10 kamenp) pacTBopa MHCyaMHA. [IpoOupKy
HAKJIOHSIOT MOA yriioM 45° Tak, 4TOObI )KUAKOCTH HE cMelMBaiich. Ha rpanune AByX *HAKO-
cTelt oOpazyercst Oenblit aMmop(dHBI 0caZoK B BHIe HEOOIBIIOTO KOJBIIA.

b) buypemosaa pearkyua.K 10 xamism uHcyauHa noOasisiior S5 kamenbs 10% pactBopa
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ruapokcuaa Hatpus U 1 kammo 1% pactBopa cepHokucinon Meau. JKuakocTh OKpallnBaeTcs B
(UONETOBBIN 1IBET.
B) Peaxkyusa @ona. K 5 xamsaM pacTsopa MHCYJIMHA IPWINBAIOT 5 Karelb peaktusa Dot
n kunATAT. Yepes 1-2 MUHYTBI IpU CrOpaHUM MOSIBISAETCS OYpbIi MM YEPHBIA OCal0OK CEpHU-
CTOT'O CBMHIIA.
PesynbTathl omnpiTa 3anummTe B Ta0IUIy 9.
Taoauna 9.

Ha3sBanue peakuuu

Oxkpacka

O 4eM cBHUAETENbCTBYET
OKpackKa peakuuu?

Peakuus I'esiiepa

BuyperoBasi peakuus

Peaknua Poas

2. KayecTBeHHbIE peaKIIMU HA a/IpeHATHH
[To xumuyeckoil mpupoae aapeHaIuH SBISETCS MPOU3BOJHBIM NUpokarexuHa. OH Jerko
OKHCIISIETCS, IPEBpaIlasiCh B HEAKTUBHBIN XUHOH - aIpeHOXPOM (KPACHOTO 1IBETA):

HO CH——CHz MNHCH:

HO OH

-

|
OH | |

|Ca
C}\ TH
O N

AnpeHoxpoM Jfaiee MOJUMEpU3yeTcs: ¢ 00pa30BaHUEM BBICOKOMOJEKYISIPHOTO KOPHUYHE-
BOT'O ITUTMEHTA.

A) Peaxkuyusa c xnopnvim xncenezom. 1lpu B3auMOJEHCTBUU aJipeHAIMHA C XJIOPHBIM XKeJje-
30M 00pa3yeTcs 3eJIeHOe KOMILJIEKCHOE COeIMHEHUE THUIa (heHoIATa.

B npoGupky BHOcAT Tpu Karu 1% pactBopa agpenanuna u 1 xarmmo 1% pactBopa Xxiop-
Horo >xene3a. XKuakocts npuoOperaeT 3eneHoe okpamuBanue. [Ipu nobaBnenuun 1 kamimm KOH-
LEHTPUPOBAHHOTO aMMHaKa OKpacka MepexoJUT B KPacHYIO BCIEACTBHE 0Opa30BaHUS aPEHO-
XpoMma, a 3aTeM B KOPUYHEBYIO.

b) /luazopeaxkyusa. B pe3ynbTare B3aMMOJCHCTBHS aapeHaIHa C JWA30COEIUHEHUSIMU
oOpa3yroTtcs azokpacurenu. B npoOupky BHocat no 3 xarum 1% pacTBopa cynbhaHuIoBOn Kuc-
70ThI, 5% pacTBOpa a30THCTOKUCIOrO HaATpus, 5 Kamenb pactBopa aapeHamuna (1:1000) u 3
karm 10% pactBopa yriaekucnoro Hatpus. JKuaKkocTs OKpalnBaeTcsl B KPaCHbIHN 1IBET.

Pe3ynbratel onbiTa 3anumuTe B Tabnuiy 1.

Taoauma 1.

Ha3sBanue peakuuun

Oxkpacka

O 4eMm cBHACTEIBLCTBYET
OKpacKa peakuuu?

Peakuus ¢ XJIOpHBIM 2Ke-
Je30M

JAuna3opeakuus

ITopsinok padoTsbl

1.IlonyunTs y npenoaBaTelis 3aJaHUeE.
2.BBINOHUTE paboTy COTJIACHO METOIMYECKUM PEKOMEH/IAIUSM.

3.0popMHUTH OTHET.
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4.BeutnTh 0TpabOTaHHBIE PACTBOPHI, MOCYy BBIMBITH. CaaTh pabouee MecTo.

Conepxanue oTyeTa

1.Tema, 1ienp u 3a1auu pabOTHI.
2.Habmonenusi.
3.BbIBOJIBI IO TIPO/IEITAHHOM padoTe.

8 TEMATHUKA KYPCOBBIX, KOHTPOJIbBHBIX PABOT, PE®OEPATOB

Jlanublil Bu paboTel He npeaycmoTpeH Y11

9 MEPEYEHDb BOITPOCOB K 9K3AMEHY (BAYETY)

a) IEPEYEHD BOITPOCOB K 3AYETY

15.

16.
17.
18.
19.

20.
21.
22.
23.

24,
25.

26.
27.

buonornueckas xumus kak Hayka. [Ipeamer, 3agadn, OCHOBHBIE HAllpaBJICHUS Pa3BUTHS
OMOXUMUH.

Uctopus pa3Butus OMoXuMun. XpoHUKa BXXHBIX OTKPHITUH B OMOXUMUU

Bbuomounekynbl 1 kneTouHble CTPYKTYpbl. OCHOBHBIE KJIACChl OMOMOJIEKYII.

[IpuHIHIIBEI OpraHu3annuy KUBOK MaTEPUHU

[IpuHIMIBI GYHKIIMOHUPOBAHUS KUBOM MaTepUH

MerTo b1, HcTIONb3yeMble B OMOXUMUU: XUMHUUECKUE; (u3ndeckue; (epMeHTaTUBHBIE Me-
TOJBI, MOJIEKYJISIPHO-TE€HETUYECKHE.

Martepuansl 4711 OMOXUMHUYECKUX HCCIISIOBAHUN

OO6mme nmpeacTaBiaeHus 00 yriaeBoaax

AHOMaINU JTUHEHHOU CTPYKTYPHI YIJIEBOJIOB

. XMMUYECKHE CBOMCTBA YIJIEBOJOB

. CtpoeHue u pyHKIIMM OCHOBHBIX MPEJICTABUTEINICH qUCaXapuI0B

. CtpoeHue 1 pyHKITUH OCHOBHBIX ITPEICTABUTEIICH MTOIMCAXapHI0B

. IlepeBapuBaHue yrieBoa0B

. Karaboysmmueckne n aHaboIMYECKHE MyTH MEeTab0IM3Ma yriIeBOJOB B OpraHU3ME YeJIOBe-

Ka.
BcacsiBanne MoHOCaxapuJ0B B TOHKOM KUIIEYHHKEU UX AAJIbHEUIINM TpaHcnopT. [ ro-
KO3HBIE TPAHCIIOPTEPHI

Oco0eHHOCTH BHYTPUKJIETOYHOM JOKaIu3aluu (epMEHTOB TITUKOJIN3A.

AdpoOHBIN U aHAIPOOHBIH TNTUKOIN3. MOI0OYHAs KUCIIOTa KaK TYMHUKOBBIN METa0OHT.
CrnupToBoe 6posxenue.Ponb nedenu B MmeTabosiM3Me 3TaHOIA.

[lepBuunbie cyOCTpaThl IIIOKOT€OreHe3a U 3aBHUCUMOCTh MX BKJIIOYEHHSI B MPOLIECC OT
(bU3HOJOTUYECKOr0 COCTOSIHUSI OpraHU3Ma.

Huxn Kopu u ero 3HaueHne. JHepreTHYecKoe 3HaU€HUE POLIECCOB TIIMKOIU3a U TIIUKO-
TEHOJIN3A.

OHepreTuyeckuii 3(GEKT MOTHOTO OKUCICHUS OJHOW MOJIEKYIbI TIHOKO3bI JI0 YIJIEKHC-
JIOTO Ta3a v BOJBI.

3HaueHHE NPOLIECCOB TIIMKOJIN3A U TJINKOT€HOIN3a.

Bxurouenue Ipyrux yriieBoJ0B B IIPOLECC TIIMKOJIN3A.

Perymsuus rnukonusa. @akTopsl, BIUSAIOLME HA CKOPOCTh PEAKIIMM.
Ilento3zodochaTHbIl UK - MyTh MPSIMOTO OKUCIIEHUS TJIFOKO3bl. 3HAUEHUE MOHSATHM
"mpsimoe okuciieHue", "albTepHaTUBHBIN MTyTh' OKUCIIEHMSI YIIIEBOJOB. 3HAYEHHUE IEHTO-
30ocdarHoro mytu. Yuactue CO2, HAJI®H, u neHTO3 B CHHTETUYECKHX TPOIECCaXx.
Karabonu3m riiroko3sl (TTUKOIN3)

buocuHTe3 I110K03b! (TIIIOKOHEOTeHE3)

®opma A Crpannna 46u3 54



MuHucTepCcTBO HayKH U BRICIIEro oopa3osanus PO

o o Dopma
YIIbSHOBCKUI rOCYyJapCTBEHHBII YHUBEPCUTET

@ - PaGouast mporpaMMa JUCHUILIAHEL

28.
29.
30.
31.
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.

Karabonu3m rimkoreHa (TIMKOTEHOIH3)

buocuntes rivkoreHa (TIMKOHEOTEHES)

Perynsus yrneBoanoro ooMeHa

OO6mast XxapakTepuCTHKA JTUTUIOB

Knaccudukamnus, crpoeHne u QyHKIHH KUPHBIX KHCIOT

XapakTepruCcTHKa HEMOJISIPHBIX JIUITHI0B

XapakTepUCTHKA TTOJSIPHBIX JIUITHI0B

Xapakrepuctrka Gpochoaumnumos

XapakTepucTrka C(HUHTOIHUINI0B

XapakTepucTuKa CTEpOHI0B

CrpoeHue 1 pyHKUNHU KIETOUYHBIX MEMOpaH

TpancMeMOpaHHBII epeHOC BEIECTB: MpocTas U obsieryeHHas aupy3uu

AKTHBHBIN TPAHCHIIOPT: CUMIIOPT, aHTUIIOPT, YHUIIOPT

Pa6ora K*,Na"-ATd-a3sl

[IepeBapuBanue IunuIOB

Tpancnopt 1 MOOHIM3ALIMS TUTTHIOB

OxwucrieHre HaCHIIICHHBIX KUPHBIX KHUCIOT

OxucreHre HaChIIEHHBIX JKUPHBIX KUCJIOT. DHEpPreTudeckuii OanmaHc OKHCIIEHUS >KHUp-
HBIX KHUCJIOT OKUpEHUE

Onpenenenue noustus oenok. Knaccuduxarms 0enxos.

AMMHOKHUCIIOTHBIN cocTaB 6enkoB. Kiaccudukaiys aMUHOKHCIIOT

DU3NKO-XUMHYECKUE CBOMCTBA aMUHOKHUCIIOT

CrpykTypHas opraHusaius OEIKOBBIX MOJIEKY/: IEpBUYHASI U BTOPUYHAS CTPYKTypa
Oenka

CrpykTypHas opraHu3anyus OEJIKOBBIX MOJIEKYJ: TPETUYHAs W YETBEPTUYHAs CTPYKTypa
Oenka

OO6mrast XxapaKTepuCTHKA a30THCTOTO0 0OMEHa

IlepeBapuBanue OenkoB. IIpoTeosnns TkaHEBBIX OEIKOB

BcacbiBanue aMuHOKHMCIOT. TpaHCHOPT aMUHOKUCIIOT Yepe3 KIETOUHYI0 MeMOpaHy
Peakium aMMHOKHUCIIOT (IlepeaMMHUpPOBAHKE, AE3aMUHUPOBAHUE, AEKapOOKCUINPOBa-
HHUE)

OO6pa3oBaHue U yTUIM3ALHU aMMHAKA.

buocuHTe3 MOUEBUHBI

Onpenenenue nousaTus Gpepment. buoxumundeckas npupoaa GpepmMeHTOB

OyHKIMH PEPpMEHTOB B )KUBOM opranusme. Crenuduueckue 4epTbl OMOJOTHUECKOro Ka-
TaJIn3a

Knaccuduxkanus pepmMeHTOB

VYpaBHeHHe CKOpOCTH (epMeHTAaTUBHOM peakuuu. KoHCTaHThI (epMEHTATUBHON peak-
1uH Ky 1 Vyax. Enununme! pepMeHTaTuBHOM aKTUBHOCTH

Crpoenue epmeHTa

6) IEPEYEHb BOITPOCOB K OK3AMEHY

ONoG~LNE

D¢ dexTs! (PpakTopsl) pepMEHTATUBHOTO KaTaau3a

Bnusinue ycnoBuit cpezibl Ha CKOPOCTh (PepMEHTATUBHON peaKkLuu

[TpuHLMOB! perynsuuu GepMeHTaTUBHON aKTUBHOCTH

AKTHBUpPOBaHNE U MHTMOUpOBaHHE (PEPMEHTOB

KodepmenTs! 1 kopakTops

Knaccugukamus KJIeTok 1o nocTyrieHnuIo SHEPTUn

CtpoeHue u XapakTepuCTHKa MaKpOIPTUUECKUX coelnHeHn Ha mpumepe ATD
CyOctpaTtHOe pochopunrpoBanue
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9. Teopuu OHOIOTHYECKOTO OKUCIICHUS

10. KoMnioHeHTHI apixatenbHou nenu. OxuciureabHoe GochopummpoBaHme

11. OcHOBHBIE TIOJIOKEHUSI XEMUOCMOTHYECKOM Teopuu MuTuesia

12. Pa3o6menue apixanus u pochopuampoBanus

13. XapakrepucTHKa OCHOBHBIX METa0OJMICCKIX ITyTeH

14. Peakmuu mukiia KpeGca

15. Duepreruueckuii Oananc mukina Kpedea

16. O6mas xapakTepucTUKa HYKJICHHOBBIX KUCIIOT

17. Muoroo0Opa3ne MEMOpPaHHBIX CTPYKTYP U BBITTOJHIEMBIX UMH (DYHKITHIA.

18. CtpoeHune nMUIUA0B, BXOAAIINX B COCTaB KJIETOYHBIX MeMOpaH: ¢opmynbl dochonumnm-
JIOB, TNIMKOJIUIUIOB, XoJiecTeposa. AMpunaTHueckue CBOMCTBA JIMIUI0B MEMOpaH.

19. benku MmemOpan (MHTErpaIbHbIE, IeprupepuIecKre): 0COOEHHOCTH CTPYKTYPHI, CBOMCTBA,
¢byHkun. B3anmoaelictBus GeKOB U JIMMKIOB B OMOJIOTHYECKUX MEMOpaHax.

20. AcummeTtpust MemOpas (mpumMepsl). COCOOHOCTH OENKOB | JIMMHJIOB MEMOpaH K JiaTe-
panbHOM Auddy3un. OrpaHnyeHHas BO3MOXHOCTh HonepedyHol auddysun B memOpa-
Hax.

21. TpaHcTOpT BEIIECTB 4Yepe3 MeMOpaHBI: MpocTast U oOnerdéHHas mudy3us, aKTHBHBINA
TPAHCIIOPT, IK30- U SHAOLUTO3, UX OCOOEHHOCTH.

22. Na+, K+-AT®d-a3a, MexaHHU3M JICUCTBUSA, POJIb B MOJJICP)KAHUNA TPAHCMEMOPAHHOTO TI0-
TEHIIHaJIa ¥ BO30YyIMMOCTH MEMOpaHBI.

23. IlepBu4Hast CTPYKTypa HYKICHHOBBIX KHCIOT. HYKIICOTHIBI M HYKIJICO3HIBI

24. TlpaBwia Yaptrodda

25. Bropuunas crpykrypa JJHK

26. Ocobennoctu ctpoenus PHK u ee BubI

27. I'nbpunn3anus HyKICHHOBBIX KHCIOT

28. CTpoeHne XxpoMaTHa U puOOCOM

29. Perumkanus JIHK

30. Tpauckpurnmus ¢ JJHK

31. IloHsATHE reHeTUYeCKUi KoJ. AKTUBUPOBAHHE AMUHOKUCIIOT

32. Ctpoenue pubocom

33. Tpaucasus

34. I'eTepolIMKIINYECKHE a30TUCTBIE OCHOBAHUS BXOJAT B COCTABE MPUPOIHBIX HYKJICOTUIOB.

35. TIeHT036I MOHOHYKJICOTH/IOB ¥ MX KOH(POpMAITUH

36. Hykneo3upl. CTpyKTypHbIE OCOOEHHOCTH ITypPUHOBBIX U MHPUMUIMHOBBIE OCHOBAHUSA?

37. buonoruyeckasi poJib HyKJI€OTHI0B U UX IPOU3BOIHBIX.

38. Paznuuns B xumuueckoM cocrase JJHK u PHK

39. CyTh npuHIMIA KOMIUIEMEHTAPHOCTU B CTPOEHUU HYKJIEMHOBBIX KUCIOT

40. Kaxoss! pynkiuu JJTHK u PHK B knetke

41. Ilnan crpoenus 3penoit MPHK

42. Ocobennoctu ctpoenust TPHK

43. Buapl XUMUYECKUX CBSI3eH, y4acTBYIIUMX B ()OPMHPOBAHUU NEPBUYHOM, BTOPUYHOHN M
TPETUYHOM CTPYKTYpP HYKJIEMHOBBIX KUCIIOT.

44. Yposuu komnaktuzanuu JJHK.

45. CriocoOb! peryasiiiui aKTUBHOCTh (JEPMEHTOB B KIIETKeE?

46. MexaHU3MBbI PETYIISLUN KOJHYecTBa (PepMEHTOB

47. ITupysar u anetmin-CoA Kak BaXHEHUIINE KIIOUEBbIe METa0OIUThI

48. MexaHu3M JIeUCTBUS TOPMOHOB OEITKOBOM U MENTHIHOMN MPUPOIBI

49. MexaHM3M JIeHCTBUS CTEPOUIHBIX U TUPEOUIHBIX TOPMOHOB

50. OnpenensieT NpoAOKUTETLHOCTH BO3AEHCTBUS TOPMOHAIBHOTO CUTHAa?

51. T'opmons! ITAOK, nx xumMudeckas npupoja, MEXaHu3M JI€HCTBUS, KICTKU-MHUILICHH.
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52. Briusinue MHCYJIMHA HAa OOMEH YIIIEBOJIOB, JIUIHJIOB, OCIKOB.
53. Brusinue riokarona Ha OOMeH YIJIeBOJIOB U JIMIHIOB.

CAMOCTOSATEJBHAS PABOTA OBYYAIOIIIUXCS
Coneprxanue, TpeOOBaHMSI, YCIOBHUS U TIOPSIIOK OPTaHU3AIIMH CAMOCTOSTEIIEHOM
paboTel oOyuaromuxcss ¢ ydeToM (opmbl 0OydeHUs OMpeAemnsieTcs B COOTBETCTBUU C
«IlonoxeHnuem 00 OpraHu3alMKi CaMOCTOSTENIBHON PpabOThl 00YUaAIOLIUXCS», YTBEPKICH-
HbIM YueHbIM coBeToM Y'Y (mpoTtokoin Ne8/268 ot 26.03.19 1.).

®opma 00yuyeHusi: O4Hasl.

Haspanue pa3aejioB U TeM Bun camocTosiTeIbHOMH padoThI Oo0bem | ®opMa KOHTPOJIS
B 4a-
cax
Tema 1. IIpenmer, 3amaun u | IIpopaborka yd4eOHOro maTepwana C WHC- TECTHPOBAHHE  BO
HCTOpUSl Pa3BUTHSL OHOXH- | TIOJB30BAaHUEM pecypcoB yue6HO- BPEMs Ay IHTOPHEIX
MHHU. METOJMYECKOro ©  HMH()OPMAIMOHHOTO .
obecreueHnst JUCIUITINHEIL 2 3aHATHAM,  BKIIFOHC-
[MoaroroBka K yCTHOMY OHpOCY. HHUE BOIIPOCOB KOH-
IToxroroBska k ciade 3ayera. TPONBHBIX  pabor,
Ha 3auere
Tema 2. YrieBogbt IIpopabGorka y4eOHOro Marepuanga C HC- BBIOOpOYHAA TMpO-
M0JIb30BAHUEM pecypcoB y4eOHO- BepKa BO BpeMs
METOJUYECKOTO0 U HMH(OPMALHOHHOTO ayJUTOPHBIX 3aHs-
obecIieueHus! TUCIUIUINHBL 2 TUH;  BKIIOYEHUE
IloaroroBka K yCTHOMY OIpOCY. BOIIPOCOB KOH-
IloaroroBka k caaue 3ayera. TPOJBHBIX padorT,
Ha 3a4eTe
Tema 3. Jlummst IIpopaboTka ydeOHOro MaTepuaia ¢ HC- BBIOOpOYHAA  TIpO-
I0JIb30BAaHUEM pecypcoB yuebHo- BEpKa BO BpeMs
METOANYECKOr0 U MH(OPMALMOHHOIO ayJUTOPHBIX 3aHs-
obecIieueHus TUCIUIUINHBL 4 TUH;  BKJIIOYEHHE
[loaroroBka K yCTHOMY OHPOCY. BOIIPOCOB KOH-
IloaroroBka k caaue 3ayera. TPOJIBHBIX PaboT,
Ha 3a4eTe
Tema 4. Benku ( 1 gacts) IIpopabGorka y4eOHOro Marepuanga C HC- BBIOOpOYHAA  TIPO-
10JIb30BAHUEM pecypcoB yueOHo- BEpKa BO BpeEMs
METOAWYECKOr0 U HMH(OPMAMOHHOIO ayJUTOPHBIX 3aHs-
obecrieueHus TUCIUIUINHBL 2 TUH;  BKJIIOYCHHE
[loaroroBka K yCTHOMY OHIpOCY. BOIIPOCOB KOH-
IloaroroBka k caaue 3ayera. TPOJIBHBIX PaboT,
Ha 3a4eTe
Tema 5. Benkwu ( 2 gactsb) [Ipopaborka y4eOHOro Marepuana C HC- BBIOOpOYHASA  TIPO-
M0JIb30BAaHUEM pecypcoB yueOHo- BEpKa BO BpeMs
METOIMYECKOr0 ¥ HMH(POPMALUOHHOIO ayJUTOPHBIX 3aHs-
obecrieueHus TUCIUIUINHBL 4 TUH;  BKJIIOYEHHE
[loaroroBka K yCTHOMY OHIpOCY. BOIIPOCOB KOH-
[loaroroBka k caaue 3ayera. TPOJIBHBIX PaldoT,
Ha 3a4eTe
Tema 6. @epments! (yacte | [Ipopaborka yueOHOro marepuaina ¢ Hc- BbIOOpOYHas Tpo-
1) M0JIb30BAaHUEM pecypcoB yueOHo- BEpKa BO BpeMs
METOIMYECKOr0 ¥ HMH(GOPMALUOHHOTO 4 ayJUTOPHBIX 3aHs-
obecrieueHus TUCIUIUINHBL TUH;  BKJIIOYEHHE
[loaroroBka K yCTHOMY OHpoCY. BOIIPOCOB KOH-
[loaroroBka K caaue 3ayera. TPOJILHBIX  pabor,
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Ha 3a4eTe
Tema 7. ®epments! (qactey | [IpopaboTka ydeOHOro martepuana ¢ Hc- BbIOOpOYHAs TIpo-
2) MOJIb30BaHUEM pecypcoB y4eOHO- BepKa BO BpeMsd
METOAMYECKOr0 ¥ HMH(GOPMALMOHHOTO ayJUTOPHBIX 3aHs-
obecrieueHus TUCIUIUINHBL 4 THH;  BKIIIOYCHHE
[loaroroBka K yCTHOMY OIpOCY. BOIIPOCOB KOH-
[oaroroBka k caaue 3ayera. TPONILHBIX PadoT,
HAa d3a4ueTe
Tema 8. Ownepreruueckue | [Ipopaborka yueOHOro marepuajia ¢ HC- BBIOOpOYHAS  IPO-
MPOIeCChl B JKUBOM Opra- | MOJb30BaHUEM pecypcoB yueOHO- BEpKa BO BpeMs
HU3ME METOJMYECKOr0 ¥ HMH(GOPMAIMOHHOTO ayJMUTOPHBIX 3aHs-
obecrieueHus TUCIUIUINHBL 2 THH;  BKIIOYCHHE
[MoaroroBka K yCTHOMY OMpOCY. BOIPOCOB KOH-
[MoaroroBka k caayue SK3aMeHa. TPOJILHBIX PaldoT,
Ha 3a4eTe
Tema 9. [IpomexyTOUHBIH IIpopabGoTka y4eOHOro Marepuaiga C HC- BBIOOpOYHAsA IMpo-
OoOMeH. MOJIb30BaHUEM pecypcoB yae6HO- BEpKa BO BpeMd
METOIMYECKOr0 ¥ MH(GOPMAIMOHHOTO ayJIMTOPHBIX 3aHs-
obecrieueHus TUCIUTUINHBL 2 THH;  BKIIOYCHHE
[MoaroroBka K yCTHOMY OHpOCY. BOIPOCOB KOH-
[MoaroroBka k caayue SK3aMeHa. TPONILHBIX PAdOT,
Ha DK3aMeHe
Tema 10. Merabomnu3sm yrie- | [IpopaboTka yueOHOro marepuajia ¢ HC- BBIOOpOYHAS TPO-
BOIOB (JacTh 1) MTOJIb30BAaHUEM pecypcoB yaeOHO- Bepka BO BpeMs
METOIMYECKOr0 ¥ HH(GOPMAIMOHHOTO ayIUTOPHBIX 3aHs-
o0ecrieueHus TUCIUTUTNHBL 4 THW;  BKIIOYEHUE
[TonroroBka K yCTHOMY OIIPOCY. BOIIPOCOB KOH-
IToxroroBka K cnade SK3aMeHa. TPONILHBIX PAdoT,
Ha dK3aMeHe
Tema 11. Merabonusm yrie- | [Ipopaborka yueOHOro marepwaia ¢ WC- BBIOOpOYHAS IPO-
BOIOB (JacTh 2) MTOJTb30BaHUEM pecypcoB y4e6HO- Bepka BO BpeMs
METOJUYECKOTO ¥  HMH(QOPMAIIOHHOTO ayIUTOPHBIX 3aHS-
o0ecrieueHus TUCITUTUTAHBL 2 TAW;  BKIIOYEHUE
[TonroroBka K yCTHOMY OIPOCY. BOIIPOCOB KOH-
[lonroroBka K cnade SK3aMeHa. TPONBHBIX pabor,
Ha dK3aMeHe
Tema 12. Merabomu3m mu- | IIpopaborka yueOHOro marepuania ¢ WC- BBIOOpOYHASA  TIPO-
101791 (0):] MTOJTE30BaHUEM pecypcoB yaeOHO- BepKa BO BpeMd
METOJIUYECKOTO ¥  HMH()OPMAIMOHHOTO ayUTOPHBIX 3aHS-
o0ecrieueHus TUCITUTUTNHBL 2 THW;  BKIIIOYEHHUE
[TonroroBka kK ycTHOMY OIpOCY. BOIIPOCOB KOH-
[lonroroBka kx cnade SK3aMeHa. TPOJNBHBIX PadoT,
Ha DK3aMeHe
Tema 13. Merabonmu3m Oen- | [IpopaboTka yueOHOro marepuaiia ¢ WC- BBIOOpOYHASA  TIPO-
KOB M0JIb30BAaHUEM pecypcoB yaeOHO- BepKa BO BpeMd
METOJMYECKOT0 H  HMH()OPMAIMOHHOTO ayJIUTOPHBIX 3aHS-
o0ecrieueHus TUCIUTUINHBL 2 TAW;  BKIIIOYEHUE
[TonroroBka kK yCTHOMY OIpOCY. BOIIPOCOB KOH-
[TonroroBka k cnaye SK3aMeHa. TPOJNBHBIX PadoT,
Ha YK3aMeHe
Tema 14. Ctpoenue u ¢ynk- | [Ipopaborka yueOHOro marepuaina ¢ Hc- BbIOOpOYHAs Tpo-
LMY KJIETOYHOH MeMOpaHbI 10JIb30BAHUEM pecypcoB yueOHo- BEpKa BO BpeMs
METOJMYECKOr0 H  MH()OPMAIHOHHOIO | 2 ayJUTOPHBIX 3aHs-
obecrieueHus TUCIUIUINHBL TUH;  BKIIOYEHHE
[loaroroBka K ycTHOMY OIpOCY. BOIIPOCOB KOH-
®opma A Crpannra 50u3 54
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[TonroroBka k cnaye SK3aMeHa. TPOJNBHBIX  padoT,
Ha dK3aMCHE
Tema 15. Hyxiennossie | [IpopaboTka ydeOHOro martepuana Cc Hc- BbIOOpOYHAs TIpo-
KHCJIOTBI MOJIb30BaHUEM pecypcoB y4eOHO- BepKa BO BpeMs
METOJMYECKOr0 ¥  HMH()OPMAIMOHHOTO ayJIUTOPHBIX 3aHs-
o0ecrieueHus TUCIUTIINHBL 2 THW;  BKJIIOYCHUC
[TonroroBka K yCTHOMY OIPOCY. BOIIPOCOB KOH-
[ToxroroBka k ciaye SK3aMeHa. TPOJIBHBIX PadoT,
Ha dK3aMEHE
Tema 16. MuTterpanus kie- IIpopaboTka ydeOHOrO MaTepuaga C HC- BBIOOpOYHAS TPO-
TOYHOr0 OOMEHa MOJIb30BAaHUEM pecypcoB yaeOHO- BepKa BO BpeMs
METOJMYECKOro ©  HMH()OPMAIMOHHOTO ayJIUTOPHBIX 3aHs-
o0ecrieueHus TUCIUTIIMHBL 2 THW;  BKJIIOYCHHUEC
[ToxroroBka K yCTHOMY OIPOCY. BOIIPOCOB KOH-
[ToxroroBka Kk ciaye SK3aMeHa. TPOJIBHBIX PadoT,
Ha DK3aMEHE
IMToaroroBka K 3K3aMeHy 36
11 YYEBHO-METO/I/MYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE
JACHUITINHBI
a) CiMCcoK peKoMeHyeMoil JIMTepaTyphbl
OcHoBHAas :
1. Komosg, B. Il. buoxumus : yaeOHuk aisa akagemudeckoro OakanaBpuara / B. I1. Ko-
MmoB, B. H. IlIBenoBa ; mox oOmeli penakmueit B. I1. KomoBa. — 4-¢ m3n., ucnp. U gom. —
Mocksa : UznmarensctBo FOpaiit, 2016. — 640 c. — (bakanaBp. AkagemMuyeckuii Kypc). —

ISBN 978-5-9916-3929-3. — Texkcr : snektpoHHblid // OOpa3oBaTtenbHas 1atdopma FOpaitt

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

2. Komog, B. I1. buoxumus B 2 4. HacTs 1. : yaeOHUK I aKaJeMHUYECKOTO OaKaiaBpu-

ata / B. I1. Komog, B. H. llIBenoBa ; mox o6mieit penakuueit B. I1. KomoBa. — 4-¢ u3g., ucnp. u

non. — Mocksa : U3narensctBo HOpaiit, 2019. — 333 ¢. — (bakanaBp. AkaieMUYECKHI KypC).

— ISBN 978-5-534-02059-5. — Tekcr : anexrponnslii // O6pa3zoBarenbHas miatdopma KOpaiit

[caitr]. — URL.: https://urait.ru/bcode/444950 .

3. Kowmos, B. I1. buoxumus B 2 4. YacTs 2. : yueOHUK IS aKaJEMUYECKOTO OaKaiaBpH-
ata / B. II. Komos, B. H. IlIBenoBa ; mox obmeli penakuueit B. I1. KomoBa. — 4-¢ u3n.,
uchp. u jnon. — Mocksa : U3narensctBo Opaiit, 2019. — 315 c. — (bakanaBp. Akanemu-
yeckuil kypc). — ISBN 978-5-534-02061-8. — Tekcr : anexTpoHHbIi / OOpa3oBaTenbHas
wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/444951

JlomosiHMTEIBLHAS

1.Epmios, }O. A. buoxumus : yueOHUK U IPAaKTUKYM Ul akageMudeckoro Oakanaspuara / 1O.
A. Epmios, H. U. 3aituesa ; nox penakuueii C. U. Illykuna. — 2-e uzf., uctp. u gon. — Mocksa
: U3natensctBo FOpaiit, 2019. — 323 c¢. — (bakanasp. Akanemuueckuii kypc). — ISBN 978-5-
534-07505-2. — Tekcr : anektpoHHbIi // Obpa3oBarenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/433688

2. bepesos, T. T. buonoruueckas xumus : yueOnuk / bepesos T. T. , Koposkun b. ®. - 3-e uzn. ,
cTepeoTHnHoe. - MockBa : Meauiuna, 2008. - 704 c. (Y4e0. nut. {ns ctyaentoB mea. By3os) -
ISBN 5-225-04685-1. - Tekcr : anextponHslil / OBC "Koncynprant ctynenra” : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN5225046851.html

Y4eOHO-MeTOAMYECKAS
1. TIlanteneeB C. B. Xumudeckne OCHOBbI OHOJIOTHYECKHX TMPOIECCOB: Yy4eOHO-
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METOMYECKOE MOCOOMEe JUIS BBITIOIHEHUS J1a0OpPaTOPHBIX PadOT M CaMOCTOSTEIbHON pabOTHI
CTYIEHTOB 4 Kypca JKOJIOTUYECKOTO (haKyabTeTa HalpaBJICHUS MOATOTOBKH OakajgaBpuaTa
— Xumus / C. B. [lantenees. - YiubsaoBck :Yal'Y, 2019. - 68 c. - HeonyOnukoBaHHBIN
pecype. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/10836 . - Pesxxum gocrtyma:
OBC Val'V. - Tekcr : 31eKTpOHHbIH.

0) mporpaMMHOe oOecTieueHIE

1. Microsoft Office
2. OC Windows Professional
3. Anturuiaruat BY3

B) IIpodeccronanbHbie 6a3bl TaHHBIX, THPOPMALIMOHHO-CITPABOYHbIE CUCTEMBbI
1. D1eKTpOHHO-OMOIUOTEYHBIE CHCTEMBI:

Hudposoii obpazoBaTenbHblil pecypc IPRSmart : snekTpoHHO-OMONIMOTEUHAs cCUCTEMaA :
caidt / OO0 Kommanus «Ai [Tu Ap Memmnay. - Caparos, [2023]. — URL: http://www.iprbookshop.ru. —
PexxuMm octyna: juist 3aperucTpup. noJib3oBaresiel. - TeKCT :3JIEeKTPOHHBIMN.

OGpasoparensHas mnathopma IOPAUT : oGpasoBaTeibHBI pecype, 9IEKTPOHHAS
oubmoreka : caiitr / OO0 DuextponHoe m3matenascro «FOPAUT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum nocTyma: ajist 3aperucTpup. Mojib3oBarenei. - TeKCT : 371eKTPOHHBIN.

baza manHBIX «OnekrpoHHas OubOmMoTeka TexHmueckoro BY3a (OBC «KoucyapTaHT
CTY/IEHTa») : IIEKTPOHHO-OMOIHOoTeuHas cucreMma : cailt / OO0 «Ilomutexpecypey». — Mocksa, [2023]. —
URL.: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum nocTyma: misi3aperucTpyp. MoJIb30BaTeei. —
TeKCT : AIEeKTPOHHBIN.

OBC Jlans : anekTpoHHO-O0MOMMOTeuHast cucrema : caiit / OO0 DbC «Jlanpy. — CaHKT-
IetepOypr, [2023]. — URL: https://e.lanbook.com. — Pexwm mocTyma: uist 3aperucTpHp. MOJIb30BaTEIeH.
— TeKCT : 3IeKTPOHHBIH.

DBC Znanium.com : »31eKkTpoHHO-OMOmHoTeuHass cucrema . caiitr / OOO
«3Hanuym». - Mocksa, [2023]. - URL: http://znanium.com . — Pexxum goctyma . Uit 3aperuCTPHP.
MoJb30BaTesnel. - TeKCT : 3JIeKTPOHHBIN.
2. KoncyabrantILioc [DrnekTpoHHBIH pecypc]: cpaBouHas mpaBoBas cucrema. / OO0
«Koncynprant Ilmrocy - DaekTpo. aaH. - Mocksa : KoncynerantlLiioc, [2023].
3. ba3bl JaHHBIX TIEPUOANYECKUX U3JTaHUM:

eLIBRARY.RU: Hayunas osnekTpoHHas OubOmmoteka : cait / OOO «Hayunas
Onektponnas bubmanoreka»n. — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxum moctyma : st
aBTOPU3. MOJIb30BaTENeH. — TEKCT : AIIEKTPOHHBII

OnektpoHHas Oubnuoteka «M3marensckoro noma «I'pebennukoB» (Grebinnikon)
anekTponHas 6ubnmuoreka / OO0 U] «I'pebennukoB». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pesxum nmoctyna : s aBTOPHU3. MOJIB30BATEIICH.

— TeKcT : DIeKTPOHHBIN.
4. @epepaibHasg rocyaapcTBeHHas uH(popmauuonHass cucreMa «HaunmonanbHas
3JIeKTPOHHAasi OMOIMOTEKA» : AIEeKTpoHHAas OubmuoTeka : caiit / ®I'BY PI'b. — Mocksa, [2023].
— URL: https://n36.pd. — Pexxum moctyna : sl moJsib3oBareseil HaydyHou Ombmmoreku. — Tekcr :
JJIEKTPOHHBIN.
5. Poccuiickoe o0pazoBanme : denepanbhbiii mopran / yupeauteiap OIAY «DULTO».
— URL: http://www.edu.ru. — Tekct : 3JeKTpOHHBIH.
6. JJieKTpoHHasi OuOauoTeyHass cucrema Yal'V | monynb «OnekTpoHHass OHOIMOTEKa»

ABUC Mera-ITPO / OO0 «/lara Dxcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. —

Pexxum noctyna : Ui nojb3oBaresneld HaydHo OMOIHoTekH. —TeKCT : AIeKTPOHHBIH.

CoriacoBaHo
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Hauanbsauk YnpasieHus HHPOPMAITUOHHBIX -7
TEXHOJIOT'MI U TEIEKOMMYHHMKAIUI [LII. Bypnun W/ 15.05. 2023
12 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE HAYYHO-

HCCJENOBATEJbCKOM PABOTHI

VYuebnass ayauropus 212 aisi MpoBENCHHS JIEKIWH, TPYMIOBBIX W WHIUBUAYATHHBIX
KOHCYJIbTAINM, TEKYILIEro KOHTPOJISI U MPOMEXKYTOYHON aTTecTaluu (¢ HabopoM JeMOHCTpa-
LMOHHOTO 000pY/A0BaHUS JJs1 0OECIeUeHUsl TEMaTHUYECKUX WIUTIOCTPAlMi B COOTBETCTBUM C
paboueld mporpaMMmoi AUCHUIUIMHBI). [lomMeleHne yKOMIIEKTOBAHO CHEIHATHN3UPOBAHHOM
Me0enpio Ha 24 MOCaJ0YHBIX MECT U TEXHMYECKUMHU CPEICTBAMHU: 3KpaH HACTEHHBIH, JOCKa
aynutopHas. Pabouee mecto npenonasarens, WI-FI, uatepner. [Tnomans 42,93 kB.m.

VYueOnas ayauropust 216 1t IpoBeAeHUs, 3aHATHI J1abOpaTOPHOTO TUIIA, TPYIIIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYLIEro KOHTPOJS M MPOMEXKYTOYHOW arTecTanuu (c
Ha0OpOM JEMOHCTPAIIMOHHOTO 000pyI0BaHUS Jisi 00eCleueHusT TeMaTHUYEeCKUX WUIUTFOCTpa-
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LIUI B COOTBETCTBUU C paboueil mporpammoil aucuuiuivsel). IloMenieHre yKkoMIIJIEKTOBAaHO
CHEIHUANTM3UPOBAHHON MeOenpio Ha 16 mocagouyHBIX MECT M TEXHUYECKHMMH CpEeACTBAMU:
9KpaH HACTCHHBIW, JOCKa ayauTopHas. Pabodee mecto mpenomaBarens, WI-FI, unTepHer.
ITnomans 42,93 KB. M.

VYyeOHast ayauTopus IJisi CaMOCTOATENLHON padboThl cTyneHToB 230 ¢ moctynom k IBC.
st camocTositennbHON paboTel ctyaentoB, Wi-Fi ¢ noctynom k DMOC, DBC. KommbroTrep-
HBIM KJIACC YKOMIUIEKTOBAHHBIM CHEUaIN3UPOBAHHON MeOesbio Ha 32 MOocaJOuHbIX MECTa U
TEXHUYECKUMH CpelicTBaMu o00yueHust (16 mepcoHaabHBIX KOMIIBIOTEPOB) C IOCTYIIOM K CETH
«HUutepuer», JUOC, OBC.I1 nomans93,51 kB.m.

UuranpHelil 321 HaydyHOW OMOIMOTEeKH (ayauropus 237) ¢ 30HOM Ui CaMOCTOSITENIbHOM
pabotel, Wi-Fi ¢ noctynom k QUOC, OBC. Aynutopus yKOMIUIEKTOBAaHA CIIEUAIN3UPOBAH-
HOM Mebenbio Ha 80 MmocaslouHbIX MECT U OCHAIEHa KOMIBIOTEPHOIN TEXHUKOW € TOCTYIOM K
cetu «MuTtepuer», JMOC, OBC, skpanom u npoekropom. [Lmomans 220,39 8. M.

CIIEHMAJIBHBIE YCJIOBUA AJIA OBYUHAIOIINXCA C OTPAHUYEHHBIMU
BO3MOXHOCTAMU 3/I0POBbA

B ciayuae HE0OX0IUMOCTH, 0OYJArONIUMCS U3 YHCIIa JIUI] C OTPAaHUYCHHBIMH BO3MOXKHO-
CTSIMH 3/I0pOBbS (I10 3asIBICHUIO 00YJaroMIerocsl) MOTYT MPeAIaratbCs OJHU U3 CIEIYIOIUX Ba-
PUAHTOB BOCIPHUATHS MHPOPMAIIUK C YIETOM MX MHIAWUBUIYATBHBIX MCHXO(PU3NUECKHX OCOOCH-
HOCTEH:

— IS JUI] ¢ HapYIICHUSIMU 3PEHHS: B Te4aTHOW (popMe yBEIMYEHHBIM HIPHUPTOM; B
dbopme DIIEeKTPOHHOTO JOKyMeHTa; B (opme ayamodaiina (mepeBoj y4eOHBIX MaTEpPHAIOB B
aynuodopmar); B neyaTHor ¢opme Ha si3bike bpaiins; nHAMBUAyalIbHbIE KOHCYJIbTAlUU C IPU-
BJICUEHHUEM TH(IIOCYPAONIEPEBOTUNKA; MHIMBUyaJIbHbIC 3a/1aHUSI U KOHCYJIbTAIUH;

— JUIs JIMII C HapyUICHUSIMH ClIyXa: B IedaTHOU ¢opme; B Gpopme 3JIEKTPOHHOTO JO0KY-
MEHTa; BUJEOMAaTepHallbl C CyOTHUTpaMU; WHIUBUIYyalbHbIE KOHCYIbTAllUU C IMPUBJICUYCHUEM
CypAOIEpeBOIUNKA; MHIMBUIyaJIbHbIE 3a/1aHUsI U KOHCYJbTAIUH;

— U JUI C HApYUICHUSIMH OINOPHO-ABUTaTENBHOTO ammapaTta: B IedaTHoi (opme; B
(dbopMe 3IeKTPOHHOTO JIOKyMeHTa; B popme ayauodaiiina; MHIUBUIyalbHbIE 3a1aHUSI U KOHCYJIb-
Taluu.

B cnydae HeoOXOAMMOCTHM  HCIOJIb30BaHHA B  y4eOHOM  MpoOIlecce  YacTH4-
HO/MCKJIIOUUTENBHO AMCTAHIMOHHBIX OO0pa30BaTeIbHBIX TEXHOJOTHI, opraHuzanus padoThI
IITIC ¢ obyyaromumucsa ¢ OB3 u nHBaIMIAMU MPEAYCMATPUBACTCS B DJIEKTPOHHON MH(MOPMa-
IMOHHO-00pa30BaTEeNbHON Ccpesie ¢ YYETOM MX MHIWBUYaIbHBIX MCUXO(PU3NMUYECKUX O0COOEHHO-
CTeH.

PazpaboTumk: nonelt C.B. INaurenees 16.05.2023
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