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MHUHUCTEPCTBO OBPA30BAHUS 1 HAYKHW PECITYBJIMKU JAT'ECTAH
I'OCYJAPCTBEHHOE BIO/’KETHOE YYPEXJIEHUE PECITYBJIMKHN JATECTAH

«EHTP HEITPEPBIBHOI'O ITOBBIIIIEHUSA TPO®ECCUOHAJBHOI'O
MACTEPCTBA IEJAT'OI'MYECKHUX PABOTHHUKOB»

INPUMEPHAS PABOYASA TPOT'PAMMA 110 XUMHUHA

«IIpakTukym mo xumuu B 10 kiaccax ¢
UcnoJib3oBanuemM o0opynoBanus «lIkoabHOr0
KBAHTOPUYMA)

MAXAYKAJIA 2021



IHosicHuTeIbHAA 3alIUCKA

AKmyanvrnocms npozpammol

[Tporpamma nMeeT CoMaNbHYIO 3HAUMMOCTD JJIS Hamlero oomiectsa. Poccuiickomy
0011ecTBY HYXXHBI 00pa3OBaHHbBIC, HPABCTBEHHBIC, MPEANPUUMYHUBBIC JIIOJH, KOTOPHIE
MOTYT CaMOCTOSITEIPHO TPUHUMATh OTBETCTBEHHBIC PEIICHHS B CHUTYallUsSX BBIOOPA,
MPOTHO3UPYS UX BO3MOXKHBIE TociencTBusi. OJIHA U3 3aj1ad 00pa30BaHUsl HA CErOJHS —
BOCIIUTaHUE B pPEOEHKE CaMOCTOSATENIbHOW JTUYHOCTHU. JlaHHas mporpamma crocoOCTBYET
Pa3BUTHIO Y yUYAIIUXCS CAMOCTOSATEIIBHOTO MBIILIEHUS, POPMUPYET YMEHUS TPUOOPETAThH
U TPUMEHATh, T[OJy4YCHHBbIC 3HAHUS Ha TmpakTuke. Pa3zButue u QopmupoBanue
BBIIIEYKa3aHHBIX KAaueCTB BO3MOXKHO OJjarojapsi pa3BUTUIO HAyYHO-TIO3HABATEIHLHOTO
MHTEpeca BO BpeMsl 3aHSATUI.

Kypc mpegHazHaueH ywamumcsi CTapiieid IIKOJIBI  €CTECTBEHHO-HAYYHOTO,
TEXHOJIOTMYECKOTO0 WM yHUBEpCaIbHOro mnpoduieii oOydeHHs] M MOXKET OBITh Kak
00s13aTeNbHBIM ~ y4EOHBIM MPEAMETOM IO BBIOOPY ydYallerocs U3 KOMIIOHEHTa
00pa3oBaTeNbHONW OpraHM3allMyd B BApUATUBHOM 4YacTH y4eOHOroO IJIaHa, TaK U KypCOM B
paMKax BHEYPOUHOW NESITEIbHOCTH W/WIM JOMOJHUTENIbHOro oOpa3zoBanus. [locoOue
PEKOMEHIYETCs UCIIOIb30BaTh JJIsl IPOBEACHUS AIIEKTUBHBIX KYPCOB.

KoHuenius coBpeMeHHOTO 00pa3oBaHMs MOJpPa3yMEBaeT, UTO YUUTENb MEPeCcTaéT
ObITh OCHOBHBIM HCTOYHHUKOM HOBBIX 3HaHWUHA, a CTAaHOBUTCS OPraHU3aTOPOM
MO3HABATEJIbHOM  JIEITENIbHOCTH  Y4alluXcsi, K KOTOPOM MOXHO OTHECTH U
HCCIIEIOBATENILCKYIO JIeITeNbHOCTh. COBpEMEHHBIE JKCIEPUMEHTAIbHBIE HCCIEIOBaHUS
[0 XUMHUHU YK€ TPYIHO MPEJCTaBUTh 0€3 MCIOJb30BaHUS HE TOJHKO AHAJIOTOBBIX, HO U
mu(pPOBBIX ~ M3MEPUTENBHBIX  mpudopoB. B  demepanpbHOM  rocymapcTBEHHOM
obpazoBarenbHoM craHgapre (PI'OC) mnpomucaHo, 4TO OJHMM HW3 YHHUBEPCAIbHBIX
y4EOHBIX JEHUCTBUM, MPUOOpPETAEMbIX yYAIIUMHUCS, JOJDKHO CTaTh YMEHUE «IPOBEICHMUS
OMBITOB, MPOCTHIX AKCIEPUMEHTAILHBIX UCCIEIOBAHUM, MPSIMBIX U KOCBEHHBIX U3MEPEHUM
C UCIIOJIb30BAaHUEM aHAJIOTOBBIX M MU(GPOBBIX HM3MEPUTEIBHBIX MPUOOpOB». Iljis 3TOrO
YUHUTENb XUMHH MOXKET BOCIIOJIb30BaThCA yU€OHBIM 000pYAOBaHUE HOBOTO MOKOJEHUS —
1M (ppoBEIMU JTA00PATOPUSIMHU.

[Mudpossie nabopaTopun MO XUMHUU TPEICTABICHBI JaTYMKAMH JIJIi U3MEPEHUS U
pPErUCTpallMK PA3IMYHBIX MMapaMeTpoB, MHTepdeiicamu cOopa JaHHBIX U MPOTPAMMHBIM
obecrieyeHrneM, BU3yaIU3UPYIOIINM SKCIIEPUMEHTAIIbHBIE JJaHHbIE Ha 3Kpane. [Ipu 3Tom
HKCIEPUMEHT  OCTa€TCsl TPAAUIMOHHO HATypHBIM, HO JIaHHBIE HJKCIEPUMEHTa
0o0pabaThIBalOTC M BBIBOAATCA Ha OSKpaH B peajbHOM MacmTabe BpEMEHHM H B
panMoHanbHOU rpaduyeckoil popMe B BUJIE YUCICHHBIX 3HAYEHUU, Juarpamm, rpaukoB
u Tabuuil. OCHOBHOE€ BHUMAHHUE yUYaIllUXCS MPU 3TOM COCPEAOTAYMBAETCS HE HA COOpKe U
HACTPOMKE IKCIIEPUMEHTAIBLHON YCTAaHOBKH, a HA MMPOCKTUPOBAHUH PA3JIMYHBIX BAPUAHTOB
MPOBEICHUS] JKCIEPUMEHTa, HAKOIUIEHWHM JaHHBIX, MX aHaju3e W WHTEpIpeTaluu,
(bopMyIHpPOBKE BHIBOJIOB.



C TOYKM 3peHHs HAyKH, SKCIIEPUMEHT — 3TO UCCIIEeI0BATEIbCKUI METOT 00yUYeHus,
KOTOPBIN MOJHUMAET MMO3HABATENbHBIA UHTEPEC Ha 0ojiee BHICOKUN YPOBEHb, YCUIIMBAET
MOTHUBALMI CAaMOCTOSITEIBHOU JEATENbHOCTU. VccnenoBarenbCKkuii METOJ  SBISETCS
yclioBUEM (HOpPMUPOBAHHUS HHTEpeca, MOTPEOHOCTH B CaMOCTOSTEIbHOM, TBOPUYECKOM
NEATEIbHOCTH YYaIINXCH.

HccnenoBarenbCKuil MPOLECC COCTOUT U3 HECKOJBKHUX 3TAIlOB: Pa3leleHHE CMECU
BELIECTB, BbIICJICHUE MOJIEKYJI ONPEIETEHHOTO CTPOCHHUS, UX UIACHTU(PUKALMS U U3yUYECHUE
pOJIK B META00JIU3ME.

3aHSATHUS UHTETPUPYIOT TEOPETUUECKUE 3HAHUS, U TPAKTUUECKUE YMEHUS, U HAaBBIKU
y4YaIlMXCsl B €AMHOM IPOIIeCcCe IEATebHOCTH Y4eOHO-UCCIEA0BATENIbCKOT0 XapaKkrepa.

JlaHHBIN Kypc coliepKaTelIbHO CBS3aH C KypcaMHU XUMHH, OUOJIOTHH, (U3UKH U
HOCUT HWHTETPUPOBAHHBIN XapakTep, CIOCOOCTBYS PAa3BUTHUIO E€CTECTBEHHO-HAYYHOTO
MHUPOBO33peHUs ydamuxcs. B ydeOHOM miaHe 37eKTUBHBIA Kypc «buoxumusy siBisieTcs
Y4acThI0 MpeaMeTHOW oOnactu «EcTecTBeHHO-HaydHBIE TIpeAMEThI». Marepuan mocoous
oOecreynBaeT: 3HAaKOMCTBO C COBPEMEHHBIMH (DYHIAMEHTATbHBIMH M TMPHUKIAIHBIMH
UCCIEIOBAHUSIMU B oOmacth  Oumoxumuu;  (QopmMupoBaHue y  oOydaromuxcs
KOHBEPI€HTHOTO MBILIUICHMS; YriayOjgeHue #u 0000LIeHHMEe 3HAaHUW LIKOJIBHUKOB O
BBICOKOMOJIEKYJISIDHBIX BEIIECTBAX, METOJaX WX M3YyYEHHUsI; PACKPbITUE MPHUHIIUIIOB
(GYHKUIMOHUPOBAHMS )KUBBIX CHUCTEM; 3HAKOMCTBO C UCTOPUEH Pa3BUTHS €CTECTBO3HAHUS U
COBPEMEHHBIMH pa3pabOTKaMu YUYEHBIX; BOCIUTAHHE OEPEKHOrO OTHOILIEHUS K MKUBOU
npupoze, popMupoBaHue KyJIbTypbl TUTAHUS;, 00yUEHUE apTyMEHTUPOBAHHOMY BEICHHIO
JMCKYCCHUU; XKEJAHUE 3aHUMAThCSl HAYYHO-TIPAKTUYECKOU eI TENbHOCTBIO.

[Tocobue comepKUT METOAWYECKHE KOMMEHTApUH IO OpTraHu3aluMd 3aHITHH
(ocobeHHOCTH, CTPYKTYPA, COJIEPKAHKE, BUJIBI ICSITEIIBHOCTH, (DOPMBI 3aHITHH H T. 1.). Ha
3aHATUSAX Yy4yallMecs pa3BUBAIOT AHAIUTUYECKHE CIIOCOOHOCTH MpPHU MPOBEAECHUU
PAKTUYECKUX padOT, YCTAHABIMBAIOT MPUYMHHO-CIEJACTBEHHBIE CBA3U IMPU HU3YUYEHUU
METO/I0B OMOXMMHH, Y3HAIOT O BO3MOXKHOCTAX WX MPUMEHEHHUS B MEIULMHE, MUIIEBOU
MPOMBIIIIEHHOCTH, (hapMalleBTHKE.

Ileneeas ayoumopusn

VYyammecs 10 u 11 knaccoB 0011e00pa3oBaTeNbHBIX KO, KOTOPbIE 000PY10BaHbI
«IITKOTBbHBIMH KBAHTOPUYMAMMU.

Henv npocpammer

O3HaKOMHTH ydamuxcsi C OHOXMMHEW Kak HAyKOW OSKCIEPUMEHTAIBHOM,
COUeTaIIeH B ce0e OpraHu4YecKy0 XUMHUIO U OHooruto. Takke JaHHBIA Kypc MOMOXET
chopMHpOBaTh HAaBBIKM CaMOCTOSITENbHOW paboThl € UU(POBBIMH  JaTUMKAMHU,
POBEICHUS U3MEPEHUI U 00paOOTKH MOJyUYEHHBIX U3MepeHui. Pa3BUTh MO3HABATENbHBIN
UHTEpPEC U METalpeJMETHble KOMIIETEHIIMM OOyYarolMXcsi 4Yepe3 MNPaKTUYECKYIO
NeSATEIbHOCTD; PACIIMPUTH, YIIyOUTh U OOOOHIMTH 3HAHMS O CTPOCHHH, CBOWCTBAX WU
byHKIMAX OMOMOJIEKYJT; COPMUPOBATH YCTOMUMBBIA MHTEpEC K MpodecCHOoHaTbHON



NeSTEIbHOCTH B 00JIaCTU €CTECTBEHHBIX HAYK.
Ilnanupyembie pe3yJbTaThl OCBOCHHUSI Y4€OHOI0 MpeIMeTa XUMMUM € ONHUCAHUEM
YHHMBEPCAJIbHBIX YU4eOHBIX 1eiiCTBUI, 10CTUTaeMbIX 00y4a0IIUMHUCS

Jluunocmmnwie pe3yiomamol:

Obyuarowuiics noay4um 803MONCHOCIb 05 YOPMUPOBAHUSL Ce0YIOUUX TUYHOCIHBIX

VVIT:

oTpeieNICHHEe MOTHBAIIMHA U3yYCHUS YUeOHOTO MaTeprara;
OIICHMBAHUE YCBAaMBAEMOTO yUeOHOTO MaTepHalia, UCXOIS U3 CONUATBHBIX U TMYHOCTHBIX
LICHHOCTEH;

MOBBIIIIEHUE CBOETO 00pa30BaTEILHOIO YPOBHS U YPOBHSI TOTOBHOCTH K U3YYEHUIO
OCHOBHBIX HCTOPUUYECKUX COOBITUM, CBSI3aHHBIX C UICTOPHUEH pa3BUTUSI XUMHUH U OOIIECTBA;
3HaHUE TIPaBUJI TTOBEJICHUS B UPE3BbIYANHBIX CUTYAIIHX;
OIICHUBAHME COIMATBLHON 3HAUUMOCTH MPOdECCHii, CBI3aHHBIX C XUMHEH;
BJIQJICHUE TIpaBUWjIaMU O€30MacHOro oOpalieHuss C XUMHYECKMMH BEIISCTBAMH U
000pyI0BaHUEM, TIPOSBIIEHUE SKOJIOTUYECKON KYJIbTYPHI.

Memanpeomemmoie pe3ynomamol:

Pezynamusnvie

Obyuarowuiics noayyum 603MOACHOCHb 0151 (POPMUPOBAHUACIEOVIOWUX PeYTISIMUBHBIX
vvia
IeJIerioiaranie, BKIFOYasi MMOCTAaHOBKY HOBBIX IIeNiel, mpeoOpa3oBaHUE MPAKTUIECCKOU
3aJlayd B TO3HABATEIbHYIO, CAMOCTOSATENbHBIN aHAIW3 YCIOBUN JOCTWIKEHHUS LU Ha
OCHOBE YY€Ta BBIJCJIICHHBIX YUYUTEIEM OPUEHTHUPOB JCHCTBHS B HOBOM Y4YEOHOM
maTepuae;
TUTAHUPOBAHUE TTyTH TOCTHKCHUS TICIICH;
yCTaHABIMBAaHUE IIEJICBBIX TMPHUOPUTETOB, BBIJICICHUE aAJIbTEPHATHBHBIX CIIOCOOOB
JIOCTHKEHUSI 11eJIU U BBIOOP Hanbosee 3pPEeKTUBHOTO croco0a;
YMEHHUE CaMOCTOSATEIILHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIISATh UM;
yYMEHHE TPUHUMATD PEIICHUs B MPOOIEMHON CUTYaIlNH;

ITOCTAHOBKa yU4eOHOM 3a/1a4M, COCTABIICHHE IJIaHA U ITOCICA0BATEILHOCTH JCHCTBHIA;
opraHu3zanus pabouero MecTa IpH BBHITIOJIHEHUH XUMUYECKOTO SKCIIEPUMEHTA;
MPOTHO3UPOBAHUE pPE3yJibTaTa yYCBOCHHUS, OIICHUBAHHE YCBOCHHOTO MaTepuasa, OLCHKa
KauecTBAa U YPOBHS YCBOCHMS, KOPpPEKIMS B IUIAH M CIOCO0 JCHCTBUS TMpHU
HeoOxoaumocTu. Iloznasamenvhoie

Obyuarowuiics nowy4um 603MOACHOCIb OJis1 POPMUPOBAHUS CeOVIOUUX
noznasamenvholx YV/I:
MOUCK U BblJIeJIeHHEe HHPOPMAIUK;
aHaln3 yclIOBUI M TpeOOBaHUM 3a7auu, BBIOOP, COMOCTABICHUE U 0OOCHOBAHHE CIIOCOOa



pelieHus 3a/1auu;

BbIOOp Hambosee H(P(PEKTUBHBIX CMOCOOOB pEIICHUS 3a7a4d B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBU;

BBIJIBUKEHUE M 000CHOBAHKE TUTIOTE3bI, BEIOOP crioco0a €€ MPOBEPKH;

CaMOCTOATENILHOE CO3J]aHUE aJITOpPUTMa JICSITEIPHOCTA TIPH  PEIICHHH MpodiIeM
TBOPYECKOTO M MTOMCKOBOTO XapaKTepa;

YMEHUS XapaKTEPU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO U CBOMCTBAM;

ONKMCHIBAHME CBOMCTB TBEPABIX, JKHUIKHX, Ta3000pa3HBIX BEIIECTB, BBIJACICHHE WX
CYILIECTBEHHBIX MPU3HAKOB;

M300paKEHHE COCTaBa MPOCTEUIINUX BEIIECTB C MOMOIIBI0O XUMUYECKUX (HOpMYyT H
CYIIHOCTH XUMHUYECKHUX PEAKIIUN C TOMOIIBI0O XUMUYECKUX YPABHEHHUI;

IpOBE/ICHHE HAOMIOJECHUN W ONUCAaHUE NPU3HAKOB W YCIIOBUU TEUYEHUS XUMHUYECKUX
pEaKIui, BBIIIOJIHEHNE XHWMHMYECKOIO JSKCIIEPMMEHTA, BBIBOJABI HAa OCHOBE AaHAJIN3A
HaOJIOACHUH 32 SKCIEPUMEHTOM, PEIICHUE 3a]ay, MOJIy4YeHUEe XUMUYECKON HHPOopMaluu
13 Pa3JINYHBIX UCTOYHUKOB;
YMEHHE OPTaHU30BbIBATH UCCIIEAOBAHUE C ENBIO TPOBEPKH TMIIOTE3;
YMEHHME JIeJIaTh YMO3aKJIIOUeHUs (MHIyKTUBHOE U 110 aHAJIOTUH) U BBIBOJIbI;
yMeHHE OOBEKTUBHO OIIEHMBATh MH(GOPMAIMIO O BELIECTBAX M XMMHUYECKHX Ipolieccax,
KPUTHYECKH OTHOCUTHCS K NICEBAOHAYYHON MH(DOPMALIUHL.

Kommynuxamusnvie

Obyuarowuiics noayuum 803MOHNCHOCb 01 YOPMUPOBAHUSL CTLeOVIOUUX
KoMMyHukamuenolx YV/I:
MOJITHOE ¥ TOYHOE BBIPAKECHHE CBOMX MBICIICH B COOTBETCTBHHM C 3aJa4aMH M YCIOBUSMU
KOMMYHUKAIIHH,
aJICKBaTHOE WCIIOJb30BAHHE PEUEBBIX CPEACTB IS JUCKYCCUU M apryMEHTAIlUU CBOCH
MO3ULIMK, YMEHHUE TMPEACTABISATh KOHKPETHOE COJEpX aHue C COOOIIEHHWEM €ro B
NUCBMEHHOW W yYCTHOM  ¢opme, oOmnpeneieHue CrocoOOB  B3aMMOJICHCTBUS,
COTPYJAHHYECTBO B MOUCKE U cOope nHbopmaImu;
OTIpeJIelICHNEe CIOCOOOB B3aMMOJCHCTBUA, COTPYIHUYECTBO B TIOMCKE u cOope
uH(pOpMaIK, y9acTHE B JUANOre, IJIAHUPOBAHUE OOIMUX CIOCOOOB PabOThI, TPOSIBICHHE
YBAXUTEITHHOTO OTHOIICHHS K APYTHM 00ydaeMbIM;
ONMCAHWE COJMEPKAHUS BBIMOTHAEMBIX JCHCTBHI C IEIBI0 OPHEHTHPOBKH IPEIMETHO
MIPAKTUYECKON JeATEIHHOCTH;
YMEHUS YUUTHIBATH Pa3HbIE MHEHHS U CTPEMHUTHCS K KOOPAUHAIIMU PA3TUYHBIX TO3UIUHN B
COTPYAHHYECTBE;
dbopMynrpoBaTh COOCTBEHHOE MHEHHE U MO3UIINIO, APTYMEHTHUPOBATh U KOOPAUHUPOBATH
e€ ¢ MO3WIMSAMHU MapTHEPOB B COTPYAHHYECTBE MPH BHIPAOOTKE OOIIEro pemeHus B
COBMECTHOM JICSITEIILHOCTH,
OCYIIECTBJISATh B3aUMHBIM KOHTPOJb W OKa3blBaTh B COTPYJHHYECTBE HEOOXOIUMYIO



B3aMMOIIOMOIIIb;
IUTAaHUPOBATh OOIIUE CIOCOOBI PabOThI; OCYHIECTBISTH KOHTPOJb, KOPPEKIIUIO, OIEHKY
NENUCTBUI MapTHEPA, YMETh yOekKAaTh;

WCIIOJIB30BaTh aJICKBATHBIE SI3BIKOBBIE CPENICTBA VISl OTOOPAKEHUSI CBOMX YYBCTB, MBICIICH,
MOTHBOB M IOTPEOHOCTEH; OTOOpakaTh B peud (ONMHCaHHE, OOBSICHEHHE) COJICpKAHHE
COBEpIIAEMBIX JEHCTBHI Kak B (popMe rpOMKOM COLIMAIM3UPOBAHHON peuH, Tak U B (popme
BHYTPEHHEW peuu;
pa3BUBaTh KOMMYHUKATHBHYI0 KOMIIETEHTHOCTh, MCIOJIb3Ysl CpEACTBA YCTHOW U
MUCbMEHHONW KOMMYHUKAIIMH MPU pabOTe C TEKCTaMU Y4yeOHUKA U JIOMOJIHUTEIbHON
JUTEPATYPOM, CIPABOUYHBIMU TAOJIUIIAMH, MPOSIBISATH TOTOBHOCTh K YBAXKEHHIO WHOU
TOYKH 3PEHUS MIPU OOCYKJIEHUU PE3YJIHTATOB BHITIOJIHEHHOU PaOOTHI.

Ilpeomemmnuwie pesyrvmamol

Obyuarowuiica Hayuumcsi.

MNPpUMCHATb OCHOBHBIC MCTOAbI ITIO3HAHMA: H&6HIOI[€HI/IC, HN3MCPCHHUC, SKCIICPUMCHT,
XapaKTCPHU30BaATh TCPMHHBI U ITIOHATUAA, OOBSICHITH B3aUMOCBSI3b MCKAY HUMH,

O00OCHOBBIBaTh CHCTEMY B3TJIJIOB Ha JKUBYIO MPUPOAY, MPUMEHSIE OUOJIOTHYECKHE
TEOPUH, YUCHHUs], 3aKOHbI, 3aKOHOMEPHOCTH, MIOHUMATh IPAHUIIBI UX TPUMEHUMOCTH;
KJ1IacCU(UIIMPOBATH OCHOBHBIE OMOJIOTUUECKIE MAaKPOMOJIEKYIIbI,

OMUCHIBATh (PYHKIIUU OEIKOB, HYKJIEMHOBBIX KHCJIOT, YTJIEBOJIOB U JIUIIU/IOB;
YCTaHABJIMBATh CBSI3b CTPOCHUS M (PYHKIIMM OCHOBHBIX OMOJIOTMYECKUX MaKPOMOJICKYII,
UX POJIb B MIPOIECCax KIETOYHOTO MeTab0Iu3Ma;

OOBSICHATH 3HAYCHNE MUKPO-, MAKPO- M YJIbTPAMHKPOIJIEMEHTOB B KIICTKE;

MOHUMATh CYIIHOCTh OMOCHHTE3a 0ETKOB, MEXaHW3Ma JeHCTBUSA (DepMEHTOB, OMOCHHTE3a
JIHK u PHK, pacnaga 6enkoB, OMocuHTE3a 1 0OMEHa yTIeBOAOB, OMOCHMHTE3a U OOMEHa
JANAA0B, OHOJOTrMYECKOro OKucieHus u cuHre3a ATd, MexaHusMa JelCTBUA
CTE€POUJIHBIX TOPMOHOB;

pemaTh 3aja4u Ha ompejesieHue nocieaoBarenbHOCTH HykIeoTuaoB JJHK u nPHK (MP-
HK), antuxomonoB TPHK, mnocnenoBarenbHOCTH aMHUHOKHUCIOT B MOJIEKyJe Oenka,
MPUMEHSA 3HAHUS O PEAKUMSAX MATPUYHOIO CUHTE3a, T'E€HETUYECKOM KOJE, MPHUHIIUIIC
KOMILIEMEHTAPHOCTH;

JieJIaTh BBIBOJIBI 00 U3MEHEHHIX, KOTOPhIC MPOU30UIYT B MpoIleccaX MAaTPUIHOTO CHHTE3a
B CJIy4ae U3MEHEHHUS MOCJIeA0BATEIbHOCTH HYKIIeoTH 0B JTHK;

000CHOBBIBaTh B3aMMOCBSI3b IUIACTHYECKOIO M SHEPreTHUYECKOTO0 OOMEHOB; CPaBHUBATH
MPOIECCHI TUIACTUYECKOTO0 M YHEPTeTUYECKOTO OOMEHOB, IMPOUCXOASAIINX B KJIETKaX
YKUBBIX OPTraHU3MOB;

XapaKkTepu30BaTh METO/IbI OMOXUMHUUYECKUX UCCIICI0BaHUN;



NPOBOJUTH  Y4EOHO-HCCIICNOBATENbCKYIO  JICATEIbHOCTh:  BBIABUTATh  THUIOTE3HI,
IJIaHUPOBaTh paboTy, OTOMpaTh M MPeoOpPa3oOBBIBATH HEOOXOAUMYIO HHQPOPMAIIHIO,
MIPOBOJUTH AKCIIEPUMEHTHI, UHTEPIIPETUPOBATh PE3YJIbTATHI, JIeJaTh BHIBOJBI HAa OCHOBE
MOJIYYCHHBIX PE3yJIbTATOB;

Obyuarowuiics nomLyyum 603MOACHOCHb HAYYUMBCL:
BBIJIBUTATH U POBEPSITH SKCIIEPUMEHTAIBHO THUIIOTE3bI 0 XUMUYECKHUX CBOMCTBAX BEIECTB
Ha OCHOBE WX COCTaBa M CTPOCHHUSA, X CIIOCOOHOCTH BCTYINATh B XUMHUYCCKHUE PEAKIIUH, O
XapakKTepe U MPOAYKTAX PA3TUIHBIX XUMUUYECKUX PEAKIIUA;
XapaKTepHU30BaTh BEIIECTBA II0 COCTABY, CTPOCHUIO W CBOWCTBAaM, YCTaHABJIWBATh
IPUYUHHO-CJIC/ICTBEHHBIC CBSI3U MEXY TaHHBIMU XapaKTEPUCTUKAMH BEIECTBA,;

BbIIBUT'daTb M IPOBCPATL OKCICPUMCHTAJIbHO THUIIOTE3bI O PE3yJibTarax BO3HCﬁCTBHH
Pa3JINYHbIX (I)aKTOPOB Ha UIBMCHCHUC CKOPOCTH XUMHUYECKOM pCaKkuuun,

HCIIOJIB30BaTh HpHO6p€TéHHI)Ie KIIFOYCBBIC KOMIICTCHINH IIPH BBIIIOJIHCHHUU ITPOCKTOB H
y‘-Ie6HO'HCCJ'IeI[OBaT€J'H>CKI/IX 3a/la4 110 HU3YYCHHIO CBOﬁCTB, CIT0CO00B IMOJIYUCHUS H
paciio3HaBaHus BCIICCTB,

OOBEKTUBHO OLICHUBATh HH()OPMALIHIO O BEIIECTBAX U XUMUUYECKUX MTPOLIECCax;
OCO3HABATh 3HAYECHHUE TEOPETUUECKUX 3HAHUU 110 XUMHH JJIS IPAKTUYECKOM IEATEIbHOCTH
YEJIOBEKa,;

CO3/aBaTh MOJIETIM U CXEMBI Ui PEIICHHs Yy4eOHbIX U MO3HABaTEIbHBIX 337a4; [IOHUMATh
HEOOXOAUMOCTh COOJIOAEHUS MPEANUCAaHUM, NpeajaraéMblX B HHCTPYKLUMSIX IO
WCIIOJIb30BaHUIO JIEKAPCTB U AP.

DopMbI KOHTPOJIA

- KoHTtposb pe3ynabTaToB 00yueHHsS B COOTBETCTBMHU C JAaHHOW 00pa3oBaTesbHOU
IporpaMMoi MpPOBOAMTCS B (QOopMe TMHUCBMEHHBIX U OKCIEPUMEHTAJIbHBIX padoT,
IIPEIIIOJIaraeTcsl MPOBEIACHUE ITPOMEKYTOUYHOM U UTOrOBOM arrectauuu. [Ipomexyrounas
aTTeCcTallMs MIPOBOJAUTCS B BUJE TECTUPOBAHUS [0 TEMaM Kypca, IPUHUMAIOTCSI OTYETHI 110
MPAKTUYECKUM paboTaM, CaMOCTOATENbHBIE TBOpPYECKHE pPaOOThI, WUTOTOBBIE Y4eOHO-
UCCJIEIOBATENICKUE MPOEKThl. MTOoroBoe 3aHATHE NPOXOJUT B BHJAE HAYYHO-
IPAKTUYECKOM KOH(EPEHUMU WIM KpPYIJIOro CTOJA, T/I€ 3acilylIMBAKOTCS JOKJIaIbl
y4YallMXxcsl MO0 BbIOPAaHHOM TeMe HCCIeOBaHUs, KOTOPbIE MOTYT OBITh MPEICTABIECHBI B
dbopme pedepata uiam oTuéra Mo UCCiaeq0BaTEILCKOM padoTe.

Cpoxu peanusayuu

- IIporpamma paccuutana Ha 2 rojxa oOyueHusa. [lepuoaMYHOCTH 3aHATUN:
€XKEHENENIbHO. JJIMTeNbHOCTh OAHOIO 3aHATH — 1 akaJeMUdYecKuii yac.

Dopmul U MemoOovl 00yYeHUs

- Yuyurtens pacupenenser yyaumxcs B yueOHy o rpynny NOCTOSHHOTO COCTaBa.



OcHOBHOE cojiep:kaHue IPOrPaMMBbl 3JIEKTHBHOTO Kypca
Y4yeOHO-TEeMATHYECKNH TIJIAH

Ne Ha3Banue pa3nesnoB u TeM KouuvecTBO 4acoB
Bcero ‘ Teopus ‘ IIpakTHka
10 knace

Tema 1 |BBoxaHbIE 3aHATHA. 4 2 2
XUMHYECKHI IKCTIEPUMEHT U ITU(POBBIE J1a-
6opaTopuu

Tema 2 |BBeneHue B OMOXUMUIO 2

Tema 3 [XUMHUYECKU COCTaB OPTAaHU3MOB U 00IIIee TTOHITHE 3 1
00 oOMeHe BEIIECTB ¥ SHEPTHH B KUBOU MPHPOJIC

Tema 4 |benku. Pacniag u 6mocuHTe3 OEIKOB. 8 6 2

Tema 5 |DepmeHTHI 6 4 2

Tenia 6 BuTaMUHBI H HEKOTOPBIC IPYTHe OMOIOTHISCKA 5 4 5
AKTUBHBIC COCTUHEHUS

Tema 7 |HykinenHOBBIE KUCIIOTHI U UX OOMEH 4 3 1

11 knacc

Tema 8 |YrieBojsl 1 uX 0OMeH 5 3 2

Tema 9 |JIunuapl u ©X OOMEH 5 3 2

Tema 10 [buonorunyeckoe okucienue u cuares ATD 2 2

Tema 11 [["'opMOHBI B X POJIb B OOMEHE BEIIIECTB 8 6 2

Tema 12 |B3auMOCBS3b U pEryJsius OOMEHA BEIIECTB. 4 2 2
[Tpo6rieMbl OMOXUMUYECKON IKOJIOTUH

Tema 13 [[IpoekTHas paboTa 10 2 8

Hroro 68 42 26

ConepxxaHue nporpaMmmbl
Tema 1. Xumuueckuii Ixcnepumenm u yugposwvie nabopamopuu
[Mudpoeie  matumku. OOmue  xapaktepucTuku. Dusmdeckue  IPGEKTHl,
UCIIOJIb3yeMbI€ B pab0Te JaTYHKOB.

Tema 2. Beéeoenue ¢ ouoxumuio

bruoxumuss — Hayka 0 KaueCTBEHHOM COCTaBe, KOJMYECTBEHHOM COJICPKaHWH W
npeoOpa3oBaHUSAX B TIPOIECCe JKU3HEACATEIIBHOCTH COCIMHECHUM, 00pa3yIOINUX JKHUBYIO
mateputo. Mcrtopus paszButusi Ouoxumuu. Pojb OTEUeCTBEHHBIX YYEHBIX B Pa3BUTUU
Oomoxumuu. B3anMMOCBs3b OHMOXMMHU C MOJICKYJISIPHOW Ouosioruen, Ouodu3uKol u
OnoopraHnyeckod XuMuen. 3HadyeHue OMOXMMHUU NJIsi Pa3BUTHUSL OUOJOTHUHU, METUIIMHBI,
OMOTEXHOJIOTHH, CEIbCKOTO XO3SICTBA, TEHETHKU W IKOJOTUHU. MeTOo bl OMOXUMUYECKUX
UCCJICIOBAHUM M WX XapakTepucTuka. lcrmonmp30BaHHE COBPEMEHHBIX CKOPOCTHBIX U
ABTOMATU3UPOBAHHBIX (PU3NKOXUMUYECKUX METOIOB aHAIM3a ISl OMOXUMUICCKUX TIEICH.
broxumudeckne MEeToapI MOHUTOPHUHTA OKPYKAIOMIEH CPEIbI.



Tema 3. XumuuecKkuii cocmag opzaHuzMo6 u ooduiee nonamue o006 oodmene
eeuyecme u IHEP2UU 6 HCUBOIl npupooe

[TonsiTue o0 THaBHBIX OWOTEHHBIX OJJIEMEHTaX. Makpo- U MHKPOIJIEMEHTHI.
3aKOHOMEpPHOCTH PACIpPOCTpPaHEHUS DJIEMEHTOB B KWMBOWM mpupoge. IloTpeOHOCTh
OPTaHU3MOB B XUMHUYECKHUX OJJIEMEHTaX. BHOTC€OXMMUYECKHUN KPYTOBOPOT BEIIECTB B
MPUPOJIE — OCHOBA COXpaHEHUsI paBHOBecHs: 6uocdeprsl. Macitabbl 0OMeHa BEIIECTB B
XKUBOH mpupoje. [lmacTuueckre W 3HEPreTHUECKHUE BEIIECTBA. BHONIOTHYECKH aKTHUBHBIE
COCTMHCHMS, UX POJIb B )KU3HM YEJIOBEKA, )KUBOTHBIX U pacTeHui. [ToHsATHE O mecTummax
U X BUJaX.

Tema 4. beaku. Pacnao u ouocunmes o6enkoe

Ponbp OenkoB B MOCTpoeHUU M (PYHKIIMOHMPOBAHUM KUBBIX cucTeM. [loHsTHE O
nmporeoMe U TIPOTEOMHKE. AMHHOKHCIOTHBIH coctaB OenkoB. [lonstue o
MPOTEMHOTEHHBIX aMHUHOKHUCTOTaX. Croco0 CBSI3M aMHUHOKHUCIIOT B OEJIIKOBON MOJIEKYJIE.
[lentuasl. [Ipupoansie nentubl (TJIyTaTUOH, Ba30MPECCUH, SHKE(DATUHbBI, SHAOPOUHBI U
1p.), X (U3UOJIOTUYECKOE 3HAYCHHE W HCMHOJb30BAHHE B KAYECTBE MEIUIIMHCKUX
npenapaToB. XMMHUUYECKUNA CHUHTE3 TENTHJIOB 33aJIaHHOTO CTPOCHHUS M BO3MOXKHOCTH HX
npuMeHeHus. CTpyKTypa OelKOBBIX MoJIeKyJl. [lepBuunas cTpykrypa OenkoB. [IpuHIMIIBI
U METOJIbl OIpe/eNieHHus MEePBUYHON CTPYKTyphl Oenka. BropuuHas U HagBTOpUYHAsS
CcTpyKTyphI OenkoB. [lonsTue 06 a- 1 B—KoHMOPMAIIUIX MOJUTICTITHAHON 11enr (padoThI
JI. Tlonmuura). Ilapamerpsl a-cnivipanu mnojaunentuaHoN 1enu. CBs3b MEPBUYHON U
BTOPHUYHOM CTPYKTYp OenkoBoil MoJekyibl. Kiaccudukamus O€NIKOB 1O 3JIeMEHTaM
BTOPUYHON CTPYKTYphl. JIOMEHHBIN MPUHIUII CTPYKTYPHOM OpraHU3ANH OEIKOB.
[ToHsiTHE O CTPYKTYPHBIX U (DYHKIIMOHATLHBIX JOMEHAX (Ha MpUMepe UMMYHOTIO0YTMHOB
U KaTaJIUTUYECKH AaKTUBHBIX OenkoB). TpeTuuyHass cTpykrypa OenkoB. Tumbl cCBsi3eH,
o0ecrneunBaoIIMX MOJIJAEPKAHUE TPETUYHOW CTPYKTYpbl. JMHAMUYHOCTH TPETUYHON
CTPYKTYyphl OenkoB. CamoopraHuzamusi TPETUUYHOU CTPYKTYpPhl OCIKOBONM MOJEKYJIbI U
poiib  crnenupuUyYecKux  OEJIKOB-IIANepOHOB B  3ToM  mpoiecce. llpenckazanue
MPOCTPAHCTBEHHOIO CTPOCHUsSI OEJIKOB HCXOAsl M3 WX TMEPBUYHOM CTPYKTYPBL
UerBepruuHast cTpykrypa OenkoB. KoHKpeTHble NpuUMephl YETBEPTUYHON CTPYKTYpPHI
OenkoB (reMoraoOuH, JaKkTaT-IeruIporenasa, karanasa u jap.). HoMmeHnkiarypa u kiaccu-
bukamus  OenkoB. DYHKIIMOHAIBbHAS KiacCUpUKAKs OCIKOB W  XapaKTEPHUCTHUKA
OTACNBbHBIX TPYHI: CTPYKTYPHBIX, COKPATUTEIbHBIX, 3alUTHBIX, TOKCHUYECKHUX,
PEUENTOPHBIX U PEryIATOPHBIX. beaku (MeTasIOTHOHEUHBI, TeMOTJIO0UH U JIp.).

Pacnan OenkoB. depMeHThI, ocyuiecTBisomue pacnaj Oenkos. IIporeacombr —
KOMIUIEKChl MPOTEOJUTUUECKUX (PepMeHTOB. MaxopHbie OENKHM KPOBU KaK HCTOYHUKH
OMOJIOTMYECKH aKTUBHBIX TMENTHI0B. MeTabosn3mM aMHUHOKUCIOT. KoHeuHbIe TPOTYyKThHI
pacnaga OeJKOB M MYyTH CBS3bIBaHUS aMMHaka B opraHusme. [lyTu HoBooOpazoBaHus
aMUHOKHUCIOT. [lepBUYHBIE U BTOPUYHBIE AMUHOKHCIIOTHI. 3aMEHHUMbIE U HE3aMEHUMBIE



aMUHOKHUCIOTHI. buocuHTes OenkoB. MarpuyHass cxema OHMOCHMHTE3a  OEJIKOB.
AxktuBUpoBaHue aMuHOKUCTOT (cuHTe3 amuHoauuia-TP- HK). Ctpoenue pubocom. Coctan
MPOKAPUOTUYECKUX U dyKapuoTuueckux pudocom. [lommprubGocompl. ITambl TpaHCISITUH
(MHUIMAIMS, DJIOHTAIMs, TepMHUHANMSA) W ux perymsius. Kox OenkoBoro cuHresa.
OCo0E€HHOCTH TEHETUYECKOTO KOIa MUTOXOHJIPUI M XJIOPOTUIACTOB.
Jlabopamopnwvie padbomoi:
1. OmnpeneneHue cpeabl paCTBOPOB AMUHOKHCIIOT.
Onpenenenre N3031EKTPUUECKON TOUKHU KEJIATUHBI.
Ornpenenenre TeMneparyphl MIaBICHUS aMUHOKHUCIIOT.

2

3

4. BnusHMe Temneparypsl Ha CBOMCTBA OEIKOB.
5. Bnusnue usmenenus pH Ha cBolicTBa OEIIKOB.
6

LIBeTHBIE peakiuy Ha OENKH.

Tema 5. Depmenmut

Pa3snooOpa3ue KaTaaUTHYECKHM AaKTHBHBIX MOJIEKYJ. KaTanuTH4ecKu aKTUBHBIE
Oenku (3H3UMBI), Katanutudecku aktuBHble PHK (pnbo3umbl), kKaTaIMTUYECKH aKTUBHbIE
antutena (ad3umbl). Kartanurtuueckas ¢yHkuus OenkoB. Paznuuuss B cBOMCTBax
(bepMEeHTOB M KaTalau3aTopoB HMHOM Tpupoabl. CnenuduyHOCTh ACHCTBUS (HDEPMEHTOB.
Ponw oreuectBennbix yuénnix (M. I1. IlaBnos, A. E. bpaynmreitn, B. A. DHreasrapar u
Ip.) B pa3BUTUU dH3UMOJOTUU. [loHsITHE O CyOCTpaTHOM M aJJTIOCTEPUUYECKOM LIEHTpax B
Moiiekysie (GepmeHTOB. DepMeHTHI MOHOMEpHI (TPHUIICHH, JIM30LMM) WU MYJIbTHUMEPHI
(rmyratuoH-penykrasza). llonsarue o kodepmentax. KodepmeHTHI — mNepeHOCUHMKHU
Bogopoaa u 3nektporoB (HAJ[, HAID, ®AJI), u aromasix rpynt (ATD, kodep- MeHT-A,
HJ1®-caxapa). MuoxecTBeHHbIE (HOpMBI (HEPMEHTOB U UX (PYHKIHMOHAIbHOE 3HAYCHHE.
N30(hepMeHThl TaKTaTAEeruApOreHa3bl. 3JHAYEHUE HCCIEAOBAaHUS MHOYECTBEHHBIX (HOpM
(GepMEeHTOB Il MEIMIIMHBI, TEHETHKH, CEJIEKIIMM U MOHHMTOPUHIA OKPY’KAIOIIEH Cpebl.
Mexanuzm neiictBusi  pepmentoB. DepmeHT-cyOcTpaTHble KOMIUIEKChl. KoHcraHTa
nucconuanuu dep- MmeHT-cyoctparHoro komiuiekca (KS) u koncranta Muxasnuca (KM).
AKTHBaTOpbl U WHTHOUTOpPHI (PepMeHTOB. BinsHHEe KCEHOOMOTHKOB Ha AaKTUBHOCTH
dbepmenToB. Homenknatypa u knaccudukaius dpepmeHToB. [IpuHiumnel kinaccupukanmuu
dbepmenToB. [IpombIlIUIEHHOE TONYYEHHE W MPAKTUYECKOE HCIOJb30BaHUWE (EPMEHTOB.
[lepcniekTUBBI TPAKTUYECKOTO HCIOIB30BAHMS PUOO3UMOB M a03UMOB JII OOpPHOBI C
3a00JIeBaHUSIMU YEJIOBEKA.

Jlabopamopnuie padbomot

1. TepmonabmwibHOCTH (PEPMEHTOB.

2. BiiusiHre aKTUBATOPOB M MHTHOUTOPOB HA PaboTy EpPMEHTOB.

Tema 6. Bumamunst u Hekomopwie opyzue 6uoa02uiecku akKmugHovle COeOUHEeHUs
Hctopust OTKpbITUS BUTAaMUHOB. Poib BUTAaMHHOB B TMHUTAHUM YEJOBEKa H



KUBOTHBIX. ~ABUTAMHHO3bl, THUINOBUTAMHHO3bl, TUIEPBUTAMUHO3bl. (COOTHOIICHHE
BUTaMHUHOB M Ko(depmeHnToB. Butamepus. XupopactBopumbie BuTaMuHbl. Butamun A u
ero yudacrtue B 3putreiabHoM akTe. Butamuuel D, K u E u ux ponbp B oOMeHe BEIIECTB.
BonopactBopumbie Butramunbl. Buramunsl B1, B2, BS, B6, B12, ux 3naduenue B ooOmMeHe
BenecTB. Buramun C (ackopOuHOBasi kuciora). PaznooOpasne OMOTOTHYECKH aKTUBHBIX
COCTMHCHUI: AHTHUBUTAMUHBI, aHTHOWOTUKH, (UTOHITUABI, TEPOUIUIBI, JehOIHMAHTEHI,
POCTOBBIE BEIECTBA (BaXKHEUIIINE MPECTABUTENN U MEXaHU3MBI JICUCTBUA).

Jlabopamopnwie pabomut

1. KauecTBeHHas peakiusi Ha BUTaMUH A.

2. KonnuecTBeHHOE orpeziesieHre BuTamuHa P B yae.

Tema [. Hykneunogvle Kucaomul u ux 00MeH

Hctopusi OTKPBITUS M U3YyYEHUS HYKIEMHOBBIX KHUCJIOT, UX XMUMHYECKHI COCTaB.
XapakTepuUCTUKa ITyPUHOBBIX W NUPUMHUIAUHOBBIX OCHOBAHWHM, BXOJSIIUX B COCTaB
HYKJIGMHOBBIX KHCIIOT. J[Ba THMa HYKJIEWHOBBIX KHCIOT: JAC30KCUPUOOHYKICHHOBAS
kuciora (JJHK) u pubonyknennosas kucinora (PHK). Paznuuusa mexay JJHK u PHK no
COCTaBY TJIABHBIX a30THCTBIX OCHOBAaHMM, IIEHTO3aM, MOJIEKYJSIPHOW Macce, JIOKAIN3aluH
B kietke u ¢pyHkuusm. Ctpykrypa u pynkuun JTHK. Cogepxxanne JJHK B opranusme u
Jokanu3anusa e€ B KIETKe (SApo, MUTOXOHIPHH, XJIOporuiacTta, snucomsl). Pazmep u
dopmer mosiekyn JIHK. KombreBas ¢opma JIHK HexkoTophix (aroB, MUTOXOHIpPUN H
xsoporiactoB. [lepuunas crpykrypa JHK. Ycnexu u mepcrnekTuBbl B pacmu@poBke
CTPYKTYpbl T€HOMOB MHKPOOPTraHU3MOB, pACTEHUM U KUBOTHBIX. lIpoekt «Il'eHOM
yenoBeka». Bropuunas crpykrypa HHK (momens J[Ix. Yorcoma u @. Kpuka).
KoMIuieMeH- TapHOCTh a30TUCTBIX OCHOBAaHMM M €€ 3HAYEHHUE U1 BOCIPOU3BEICHMS
CTPYKTYypel TeHOMOB. Tpermunasa crpykrypa JHK. Csepxcnupammszanus [HK.
N30b1TOouHOCTh M KOMITakTHOCTh Mosiekyn JIHK. Ctpoenne xpomaruna. Myrtauuu B JJTHK
u (axTopel, ux Bb3bIBatOIME. Penapamus crpyktypsl JJHK u e€ 3nHauenue s
coxpaneHusi BujoB. HacneacrBennnie 3aboneBanusa. PHK, ux kmaccudpuxanus (TPHK,
pPHK, MPHK, msPHK, TMPHK, Bupycusie PHK). CpaBHuTenbHas xapakTepucTUKa BUJIOB
PHK no wux crpykrype u ¢yHkuusm. Mexanusm Ouocunre3a (perumkainuu) JIHK.
®epmentsl (PHK-monumepasza, JIHK-nonmumepasza, JIHK-nurasza) u 6enkosbie (axTopsl,
yuactByromue B perumkanuu JIHK. Pennmukarnmonnas Buika u sranbel 6nocunre3a JTHK.
OcobeHHOCTH periMKaluu y mpo- u dykapuoT. buocuntes PHK (tpanckpunims) u eé
peryjsinus 'y mpo- U 3ykapuotT. llonstne o TpanckpuntoHax u omnepoHax. Co3peBaHHE
(npoueccunr) PHK. Cnnaiicunr u ero Buasl. AyTtoctutaiicunr. «PenaktupoBanue» PHK.
OOparHasi TpaHCKpPUMNIMUS M €€ 3HaYeHUEe JJIs CYLIECTBOBaHUS BHUPYCOB (Ha IMpuMepe
BHUpYCa UMMYHOJI€(PUIINTA YEIOBEKAa U BUPYCOB TPUIINA) U BHYTPUT€HOMHBIX MEPECTPOEK.
[loHsiTHE O TOABUXHBIX TE€HETHUYECKUX DJIEMEHTaX M WX 3HAYEHUH [JIS1 SBOJIOLUHU
reHoMoB. [loHsiTHE 0 TeHeTnYeCKO HHXKEHEPUH. [[pUHIUIIBI U CTpaTEruu MOJIEKYJISIPHOTO



KJIOHUPOBaHUsI. J[OCTHIKEHHS M TIEPCTIEKTUBBI MOJICKYISIPHON OMOTEXHOJIOTHUH.
Jlabopamopnuie padbomot
1. BeiieneHnre HyKJI€ONPOTEUHOB U3 APOKIKEN.

Tema 8. Yzneeo0wvt u ux oomen

Knaccudukamus yrneBomoB. IIpocTeie  yrieBoapl (MOHOCaxXxapuabl) ©  UX
npeactaButenu  (pudosa, Tra0K03a, (GpykTo3a, TanakTo3a). CraoXHBIE YIJIEBOJBI.
Hucaxapuapel (caxaposa, Jiakro3a, Maibro3a). llonmucaxapuabl, UX CTIPyKTypa H
npeacraBuTenn  (MJIMKOTEH, Kpaxmani, KieTryaTka, XuTuH). OyHKUMM yrieBoJloB
(oHepreTuyeckasi, Mera0onMuyeckas, pelentopHas M Jp.). [JIMKONPOTEHHBI Kak
NeTepMUHAHTBl rpynn kpoBu. OOMmeH yrieBojoB. IlyTu pacnmaga mnojucaxapuios.
Perynsuus dochoponuza npu ydactuu ropMoHoB, G-6enkoB, TAM® u mpOTEeUHKUHA3.
Obmen T1m0K030-6-pochara (muxoTomMuueckwii W amoromMudeckuit mytu). OOMeH
MUPOBUHOTPATHON KHUCIOTHL. [nukonu3. CrnmproBoe Opokenwme. [leiicTBue »TaHOoNia Ha
OpraHu3M YEJIOBEKa. [TomupepmeHTHBIH KOMILJIEKC OKHUCJIUTEIBHOTO
NEKApOOKCUIIMPOBAHMSL  NMHUPOBUHOTPAAHOW  KUCHOTHL. [lukn  TpuUKapOOHOBBIX U
JUKApOOHOBBIX KHUCJIOT, €r0 3HaYy€HHWEe B OOMEHE BEIIECTB M OOECIEYEeHUH OpraHu3Ma
sHepruen. buocunte3 yrieBomoB. lloHsTHe o mnepBUYHOM OMOCHMHTE3€ YIJIEBOJOB.
['moxoneorenes. buocunres oauro- U NojaucaxapuaoB.

Jlabopamopnwie padbomot

1. [IBeTHBIE peakIMy Ha Kpaxmal.

2. KadecTBeHHBIC peakiMiO HAa MOHO- U JTUCAXapHU/IbI.

Tema 9. /lunuowt u ux oomen

OOmias xapakTepucTuka W kiaccuukanus junuaoB. CTpykTypa W (QyHKUUU
aunuAoB. Ponb munuaoB B nocTpoeHun Ouosorndeckux memopan. CTpykrypa U GQyHKIHH
aunonpoTenHoB. OOMeH xupoB. Pacnaza >KMpOB U B-OKUCIIEHHE BBICIIMX KUPHBIX KUCIOT.
['MuoKcUeBbI LMKJI M €ro pojib BO B3aUMOCBSI3M OOMEHA JIMMHJIOB M YTJIEBOJIOB.
Mexanu3M OMOCHMHTE3a BBICHIMX JKUPHBIX KHCIOT. bBHOCHHTE3 TpUTIHIIEpUIIOB.
Hapymienus B oOMene xxupoB. OXupeHne U ero npuauHbl. Bocku, ux crpoeHue, GyHKIUU
U TpejcTaBuUTeNu (criepMmaner, mueiauHblii Bock). Cte- puubl. CTeposbl (XoyecTepod,
sproctepon u aAp.). CTpykTypa U (PyHKIMH CTEpOUIOB (XOJeBas KHUCIOTA, CTEPOUIHBIC
ropmonbl). @ochonunuasl. buonornyeckas ponas pochonununoB. PocPorHOZUTHABI KaK
MCTOYHHUKHU BTOPUYHBIX TOCPETHUKOB TOPMOHOB.

Jlabopamopnwie pabomut

1. Onpenenenne TeMiepaTyphbl IIIABJICHUS U 3aTBEPAECBAHUS KUPOB

2. DMyJIbrUpPOBAHKE KUPOB

Tema 10. Buonozuueckoe oxkucienue u cunme3 ATO



HcTopust nzydenus nporeccoB Ouosorudeckoro okucienus: padorsl A. H. baxa, B.
W. Tlammaguna, O. BapOypra, B. A. Ourensrapara. PasnooOpasue depmeHTOB
Oouonoruueckoro okucieHusi. CHCTeMbl MHUKpPOCOMAJbHOI'O OKHCIIEHUS B KIIETKE.
[Mutoxpom P-450 u ero posib B IETOKCHKAIMU KCEHOOMOTUKOB. CyINEepOKCHUIANCMYTa3a,
KaTaja3a W UX pojib B 3alllUTE OpraHu3Ma OT aKTUBHBIX Qopm kuciopoaa. CompspkeHue
okucienuss ¢ (ochopunupoBanumem.  CybOctpatHoe  pochopunupoBanue  u
dbochopunupoBaHue Ha ypOBHE JJEKTPOHHO-TpaHcmopTHOM 1uenu. [loHstue o
conpsraroiieid memopane mutoxonapuid. Ctpoenue npotoHHoW AT®da3bl U BepoOsSTHBIE
MexaHu3Mbl cuate3a ATO.

Tema 11. I'opmonwt u ux ponv 6 odmene eeuiecma

Knaccudukanus ropmonoB. CTepougHbIe TOPMOHBL: KOPTUKOCTEPOH, TECTOCTEPOH,
ACTPAIHOI, SKIU30H. MeXaHU3M ACHCTBUSA CTEPOUIHBIX TOPMOHOB. IlenTuaHbIE TOPMOHBI.
XapakTepucTUKa HMHCYJWHA, TOPMOHA pPOCTAa, TUPEOTPOIHMHA, racTpUHA, Ba30IPECCHHA.
MexaHu3M JEUCTBUS MENTHIHBIX TOPMOHOB (Ha IpUMEpE TJIIOKAareHa W HHCYJIMHA).
Caxapnblii 1ualder u ero BuAbl. [Ipoune ropMoHBI (aJpeHaINH, ayKCUH, THOOEpEIINHEI,
IUTOKWHUHBI, NPOCTArJIaHIWHbI), UX CTPYKTypa M MEXaHuU3M JAeicTBUA. Puin3uHr-
¢daktopel ropMoHOB. Heiiporopmonsl (3HAOpGUHBI U SHKedanuHbl). [Ipumenenue
TOPMOHOB B MEJIUIIMHE U CETTbCKOM XO351CTBE.

Jlabopamopnwie padbomot

1. KayecTBeHHbIE peaKIIM1 HA UHCYJIUH

2. Peakuus agpeHanuHa ¢ XJIOPHBIM JKeJIe30M

3. Peakmus agpenanuHa ¢ ogoM

Tema 12. Bzaumoceaszv u pezynauus oomena eewecms. Ilpodaemot
Ouoxumuueckoil IKo102uu

OO1mue mnpeacTaBiIeHUsT O B3aUMOCBSI3M oOMeHa BeunlecTB B kieTke. [lonstue o
KITFOUEBBIX MeTabouTax (MMPOBUHOIPAIHASA KUCIOTa, KoPpepMeHT-A u ap.). B3auMocss3b
OEJIKOBOI0 W HYKJIEMHOBOTO OOMEHA, 3HAYEHUE PEryJATOpPHBIX OenkoB. B3zaummocBs3b
yTIeBOAHOTO U OenkoBoro oomeHa. Pons mupoBUHOTpaiHON KUCTOTH U IuKkia Kpebca B
3TON B3aMMOCBs3HM. B3auMoCBsI3p 0OMEHa yIJIeBOJOB U JIMIMJIOB; POJb alleTUIKOIH3UMa-
A B 3TOM mpoliecce. YpOBHU PEryssiiuu 0OMEHa BEIIECTB: KJIETOYHbIN, OpraHU3MEHHBIN U
NOMyJSAUUOHHBIN. TpaHCKpUILIMOHHBIN (ONEPOHHBIA) YpPOBEHb peryysauud. OCHOBHbBIE
MEXaHU3MBbI PETYJISIUU 0OMEHA BEeLECTB B KieTke. OpraHu3MEHHbI YPOBEHb PETYIISIIUU.
['opmonanbHast perynauuss oOMeHa BemiecTB. KackaaHbli MeXaHU3M pPEryJsiiuud ¢
y4acTHEM TOPMOHOB U BTOPUYHBIX MOCPEIHUKOB. [1oNyIAIIMOHHBINA YpOBEHb pPEryJsilUu.
AHTUOMOTUKHA MUKPOOOB, (GUTOHIIU/IBI PACTEHUMN, TENEPTOHBI )KUBOTHBIX U UX BIMSHUE HA
MPOLIECCHI KU3HEEATEIbHOCTH. DKOJIOr0-0MOXUMHUYECKHE B3aUMOJICHCTBUS C y4acTHEM
Pa3IUYHBIX TPYII OPraHU3MOB: MHUKPOOPTaHW3MOB, IPHOOB, BBICIIMX PACTEHUH,



KUBOTHBIX. TOKCHHBI pacTeHui. IlumieBbic aeTeppeHThl M aHTU(UIAHTHI. [lumieBbe
aTTPAKTaHTBl U CTHMYJISTOPBI. XEMOPETYJISATOPHI, BO3JCHCTBYIONIME HAa IT03BOHOYHBIX
KUBOTHBIX. HakomieHne © UCIOIb30BaHUE JKUBOTHBIMH BTOPHUYHBIX METAa0OIUTOB
pacTeHuii. AHTpPONOTCHHBbIE OHMOAKTHBHBIC BEIIECTBA M MPOOJEMBI XHMHYECKOTO
3arpsi3HEeHHUsT  Onocdepbl. DKOJOrMYecKH Oe30IacHbIe CIIOCOOBI  BO3JICHCTBUS — Ha
pa3TuYHBIC BUJIBI )KHBOTHBIX, PACTCHUH M MEKPOOPTAHU3MOB.

Tema 13. Ilpoekmnasn paboma

[Ipennaraercs At IPOEKTHOM pabOThI CIEAYIOIIHNE TEMBI (IPUMEPHBIE):

1. KayecTBeHHbIE peakIi HA AMUHOKHUCIIOTHI U OEJIKH.

2. IlpuroroBnenue pactBopa Oenka (SUIHOTO anbOymMuHa). Pa3nenenue OEIKoB Ky-
PHUHOTO SIHIIA TTO MX PACTBOPUMOCTH. JleHaTypanus 0enkoB (oOpaTumasi 1 HeoOpaTumasi).

3. CpaBHUTEIBHBIN aHAIN3 TMPOAYKTOB KUCIOTHOTO U (hePMEHTATUBHOTO THAPOIIH3a
JIV- ¥ TIOJINCAaXapuJI0B (Ha MpUMEpPE caxapo3bl U Kpaxmana).

4. Cnenupu4HOCTH AercTBUS (PepMEHTOB (amMmiIaza).

5. BrnusiHue Ha aKTUBHOCTH (PEPMEHTOB TeMIepaTypsl, pH, akTHBAaTOPOB U MHTUOU -
TOPOB.

6. Bpienenne puOOHYKICONPOTENHOB U3 APOACOKEH.

7. KayecTBeHHOE omnpeiesieHne MpoIyKTOB THIPOIN3a PUOOHYKICOTPOTEUHOB.

8. BblaeneHue riamkoreHa u3 Ne4eHu KUBOTHbBIX. COMOCTaBIEHUE CTPYKTYPBI
TIIMKOTE€Ha U KpaxMara.

9. Paznenenue yrieBo/ioB METOJIOM TOHKOCIONHON XpomMaTorpaduu.

10.I'maposn3 KUPOB MO JEUCTBUEM JIUIIA3ZBI.

11. BnusiHMe XeTun Ha aKTUBHOCTD JIUIA3bI.

12. KauecTBEeHHbIE peaKIMi Ha TOPMOHBI.

13.buorenHas kinaccuukamuss XUMUYECKUX JIEMEHTOB.

buonornuecku akTUBHBIE BElIECTBA. BUTaMUHBI

buonornyecku akTuBHbIE JOOABKU: TPpO(aHAIMs WK TT0J1b3a?

buonornueckas poiab BUTAMUHOB.

14.Butamun C U ero 3Ha4YCHHUE.

15. ICKyCCTBEHHBIE JKUPBI — YIp03a 310POBBIO.

16. Mlcriosib30BaHME JIPOKKENW B MUIIEBOU MPOMBIIIUIEHHOCTH.

17.VccnenoBanue (GU3MKO-XUMHUYECKUX CBOMCTB MOJIOKA Pa3HBIX MTPOU3BOIUTEIICH,
MMEIOIIUX SKOJIOTHYECKUM cepTUdUKAT.

18.Mon B mpoyKTax MUTAHUS U BIMSHUE €r0 HA OpTaHU3M YEJIOBEKa.

Jlabopamopnuie padbomot
JlaGoparopHas pab6ora Ne 1
«OrmpeneneHue cpebl paCTBOPOB AaMUHOKUCIIOTY



TeopeTuueckas 4acThb
KuCIOTHO-OCHOBHBIE CBOMCTBA @ —AMUHOKHUCIIOT
[TIo mpOTOJIMTUYECKON TEOPUU KUCIOT U OCHOBAHUMN, a-AaMUHOKHUCIIOTBI OTHOCSTCS K
amoyMTaM, Tak KaK CoJiepKaT B COCTABE MOJICKYJIbI KUCJIOTHBIN U OCHOBHOM IEHTPHI. B
BOJHOM PacTBOPE MOJIEKYJIa a-aMUHOKHUCIIOTHI CYIIECTBYET B BUJIE OUMOISIPHOTO MOHA.
//.O //O
CH;=CH—C CH;CH—C
I h +| h O
NH,  OH NH,

B 3aBucumocTu ot pH cpenbl MokeT peo0i1aiaTth TOT WK HHOM 3apsia.

B cumpHOKHCHBIX cpemax (pH 1—2) dopmupyercss karmonHas ¢opma a-
aMUHOKUCIIOTHL. B cunpHomenounoit cpene (pH 13—14) npeobnanaer anuonHas gopma
a-aMHHOKHCIIOTHI.

Ch;~CH—COOH s S CHs—CH-—C00" —H o+ CH—CH—C0O"
+ - . 1
NH, +H NH, +H NH,

CymectBytoT 3HaueHuss pH creuneduueckue sl KaxJ0l aMUHOKHUCIOTHI, B
KOTOPOM KOJIMYECTBO aHMOHHBIX (JOPM B pacTBOpPE PaBHO KOJWYECTBY KaTHOHHBIX (popMm.
[Ipu 5TOM HEOOXOAUMO YUUTHIBATH HATUYME HOHOTEHHBIX TPYIITUPOBOK OOKOBOM IIETIH.

3nauenne pH npu xoTOopom OOWIMK 3apsii MOJEKYJbl a-aMHUHOKHCIOTHI paBeH 0,
HA3bIBAETCS M303JIEKTPUUYECKON TOUKOU a-aMUHOKUCTOTHI (pIAK).

Ecnu pH pacTBopa COOTBETCTBYET M303JIEKTPUUECKOW TOYKE a-AMUHOKHUCIIOTHI, TO
npu dJeKTpodope3e He MPOUCXOIUT ABUKEHHUS MOJEKynbl B pactBope. Ecim p H
pactBopa < p I, To karnoHHas popma a-aMHUHOKHUCIOTHI ABWXKETCS K Karoxay. Ecoum pH
pactBopa > p |, To aHMoHHas (opma a-aMUHOKHCIIOTBHI JBIKETCS K aHomy. Ha stom
ocHOBaHO pazaeneHue AK merogom anekTpodopesa.

JInst OONBIIMHCTBA OEJIKOB KMBOTHOT'O MPOUCXOXKICHUS U303JICKTPUUECKUE TOUKH
Jexar B npeneiax ot 5,5 mo 7,0 (uckmouenue: nencuda — p | = 1, camemun — p | = 12),
T. €. 0enku 00naaatoT 60Jee BhIPaXKEHHBIMU KUCIOTHBIMU CBOMCTBAMU.

[Tpu ¢usmonornveckux 3nauenust pH 7,34—7,36 in vivo HU OJIHA a-aMUHOKHUCJIOTA
U HA OJWH OENTOK HE HAXOAUTCS B M30DJIEKTPUUYECKOM COCTOSHUHU, a TMpeodiiagaeTt
aHMOHHAs (hOpMa, OTPUIIATEIBbHBIN 3aps/l KOTOPOW ypaBHOBEIIMBACTCS KATHOHAMU HATPUS
u kanus (Na+ u K+).

Ilpakmuueckan wacmao

Heab: onpenenutrs pH pacTBOPOB aMUHOKHCIOT U CAENATh BBIBOJ O 3aBUCHUMOCTH
3HadueHust pH ot cTpoeHuss aMuHOKUCIOT. [IpoaOIKUTH M3ydaTh BO3MOKHOCTH JIaTYMKOB
u nporpammbl Relab Lite.

PeakTuBbBI M1 000pYyI0BaAHME:

1. Kommbrotep.

2. KomnbrotepHsiii uHTEpdeiic coopa nanusix Releon Lite.

Hatuuk onpenenenuss pH, XuMuyeckue CTakaHbl, MPOMBIBajJKa, BOJa



nuctuuiupoBanHasi, 0,01 M pacTBopbl aMUHOKUCITOT (IJIMIIMHA, ajlaHWHA, TIIyTaAMUHOBOM
KHCJIOTHI, JIN3UHA).

WHCTpyKITUS IO BBITIOJIHEHUIO JIA00PATOPHOU pabOTHI:

1. 3akpenute natuuk pH B jnamnke mraTuBa ¥ MOAKIIOUYUTE U €0 K IJIAHIIETHOMY
perucTparopy (KOMIbIOTEpY). 3ammycTure mporpammy usMepenuit Releon Lite.

2. B xummueckuii crakad Haneire 30 M pacTBOpa INIMIIMHA, OMycTUTE AaT4uuk pH.
KOHYMK 4yBCTBUTENBHOIO 3JIEMEHTA JOJIKEH OBbITh MOTPYKEH B pACTBOP HE MEHEE YEM Ha
3 cM U He KacaTbCsl HU JTHA, HU CTEHOK CTaKaHa.

3. Haoxmure kHomky «Ilyck». 3adukcupyiite mokazanuss pH  pactBopa
AMUHOKHCJIOTBI.

4. IIpoMoiiTe 1aTUYMK U3 PacTBOpa AUCTHILUIMPOBAHHON BOJIOM.

5. AHaNOTUYHO MOBTOPUTE M. 2—4 17151 APYTUX aMUHOKHUCIIOT.

6. Pe3ynbrarsl n3MepeHuit 3aHeCUTe B TAOJIUILY.

. Cnenaiite BBIBOI.

Pe3ynvmamut uzmepenuil/nadaroeHuil

I'1yramMmmHo-
I'nunn AJIaHUH y JInzun

Basi KHCJIOTA

Dopmysia aMUHOKHUCIIOTHI

CooTHolleHrne PyHKIMOHAIBHBIX TPy
(aMHUHO- U KapOOKCUIIBHOM TPYTIIIHI)

3nauenue pH no natuuky

LlBeT makmyca

]_[BCT MCTHUJIOBOI'O OPAaHKCBOI'O

LBet penondranenna

[[BeT yHMBEpCATBHOIO MHANKATOPA

JlabopaTopHasi pabGoTa Ne2

Onpenenenue N303JEKTPUIECKON TOUKH KETATUHbI

TeopeTnueckast 4acThb

B u3031ekTpudeckoil TOUKe pacTBOPBI OEJIKOB HEyCTOWYMBBHI. MoJekymbl Oenka ¢
OJIMHAKOBBIM KOJIMYECTBOM MOJIOKUTEIbHBIX U OTPULIATENIBHBIX 3aPSAI0B JIETKO BHIMNAJAI0T
B 0calok. 3HaueHue pH, COOTBETCTBYIOIIEE M303JICKTPUUECKOM TOYKE, SBISIETCA
XapakTepHbIM JUIsl KaXXaoro Oenka. Beimagenune Oenka B 0CaJOK MOXKHO YCKOPHUTH
100aBJIEHUEM BOJIOOTHUMAIOIIUX BEIIECTB, HAIPUMED STHJIOBOTO CIIUPTA.

Kenatuna (KenaTuH) — MOJUAECIEPCHAST CMECh MOJMUIENTUI0B (MOJEKYJISpHas
macca—50—70 teic. MI), 06pa3zyemMas u3 KoJuiareHa.

Kenatuna oOpaTUMO KOAryJIHPYIOUUN KOJUIOU], TOTy4aeMblid U3 GUOPUIUISIPHOTO
Oenka KoJIJTareHa BhIBAPUBAHHEM B BOJI€ IIKYPHI )KUBOTHBIX, KOXKH, KOCTEH, XPSIIeH WiIu
CyXOXXWJIMMA, T. €. MaTepuajia, B KOTOPOM COAEpkUTCcsA KoyuiareH. Koctu mnepen
KATISTYCHUEM OOBIYHO CHauYaja 00e3KUPUBAIOT, & UX MUHEPATbHBIE KOMIIOHEHTHI yAAJISIOT,



oOpabatbiBasi kucioro. IIIkypy, KoKy U CyXOXXWUJUSI TPOMBIBAIOT U 00pabaThIBAIOT
U3BECThIO, YTOOBI pa3MATUUTh KOJUIAr€H TIEepej]l €ro MpeBpalieHuEM B IKEIATHHY.
[TosryyeHue >kenaTUHBI CXOAHO C TOJYYEHHMEM KIIEs, HO BbIBapMBaHUE B Ipolecce €€
IIPUTOTOBJIEHUS JUIMTCSI HE CTOJb JOJITO U HE MPUBOJUT K ITOJIHOM JIerpaJalliy KoJulareHa
710 KMJIKUX KOHEYHBIX IPOJYKTOB, TO3TOMY Yy >KEJIATUHBI )KEJTATHHUPYIOLIAsk CIIOCOOHOCTh
BBIIIIE, YEM Y KJIES.

[Toutn 20% Beca KeNnaTHUHbI COCTABISET aMUHOKUCIOTA TJIMLIUH. Takue OeJKOBbIE
IPOJYKTHI, KaK MsICO, O€IHBI 3TOM aMUHOKHUCIIOTOM, SBISIFOLIEHCS OJHUM U3 UCTOYHUKOB
DHEPTUU JUIsl OPraHu3Ma, MO3TOMY JKEJATUHY MOXHO CUMTATh NMPEKPAacHOM J00aBKOW K
MSICHOMY painuoHy. B kauecTBe 00paTuMo KOaryJivpyrolero KoJulouJa >KelaThHA
NpEeAOTBpAIIaeT KPUCTAIUIM3ALMIO caxapa; C ATOM LENbI0 €€ NPUMEHSIOT B KOHAUTEPCKOU
IPOMBIIUIEHHOCTH W IIPU M3TOTOBJIEHHH MOPOKEHOIr0. B Mpou3BOJACTBE MOPOXKEHOIrO €€
UCIOJB3YIOT TaKXe JJIsi TOro, 4roObl YMEHBIIMTH CBEpPThIBAHHE Oe€lika, Ka3enHa,
Onmarojaps 4eMy M caM Ka3euH, U KUP B MOJOKe Jyulle ycBauBaroTcs. JKemaTuHy
N00aBISAIOT BO MHOTHE JOMallHue Omroga v B moiydaOpukaTel TOPTOB U KeKcoB. B
KayecTBe Oenka-Moau(HuKaTopa OHAa MOXET CIYKUTh MPEBOCXOAHBIM PEAKTUBOM IS
0oOHapy>XeHHUsI HEOOIBIINX KOJUYECTB TAHHUHA.

Ilpakmuueckasn yacmop

PeakTtuBnl u obopynosanue: 0,5%-i1 pactBop xkenarunsl; 0,1 M pacTBop ykcycHOU
kucnoTsl; 0,1 M pactBop anerara Hatpusi; 96%-i1 3THIIOBBIN CHIUPT, MPOOUPKU; MEPHBIE
NUINETKH, JaTdyduK onpeaeneHuss pH, XuMUYecKue CTakaHbl, IPOMBIBAJIKA, BOJA
nuctuinpoBanHas. Kommbrotep. KommnbroTepHsiii mHTepdeiic coopa manubsix Releon
Lite.

Hucmpykuus no 6slnoinenuo 1a00pamopHoil padoomaoi:

1. B maTh mpoHyMEpOBaHHBIX MPOOUPOK MPUIIEUTE PACTBOPHI YKCYCHOM KUCIIOTHI U
alieraTa HaTpus B KOJMYECTBAX, YKa3aHHBIX B TaOJIHIIE.

2. Ilocne yero B kaxayro npoOupky nodaBbTe 1o 1 cM3 pacTBopa KelaTUHBI U
XOpOUIO MEPEMEIIANTE.

3. B xaxnayio npobupky mnpubaBbre 1o 4 cM3 OTHUIOBOIO CHUPTAa M CHOBA
IepeMelIanTe.

4. Yepez 5—10 MuH mpocMOTpuTE BCE NPOOMPKH U OLEHUTE CTENEHb MYTHOCTH
NoJIy4eHHbIX cMmeced. pH HanOonee MyTHOM CMECHM COOTBETCTBYET H303JEKTPUUYECKOMN
TOUKE >KEJIATUHBI C TOMOUIbI0 JaTunka pH.

Odghopmnenue pezynomamos

Pe3ynbprarel omnbita opopmute B Buae Tadbmuubl. OnpenenuTe U303JIeKTPHUECKYIO
TOUYKY YKEJIaTUHBI.

Pe3ynomamul uzmepenuii/naoarooenuil



0,5%-ii pacTBOp Crenens
Ne mpo-| Cocras 0ydep- ' JTWJIOBBIi |MYTHOCTH IO 5-
. 3 pH cmecu JKeJaTH N
OMpKH | HOIi cMecH, CM 3 cnupT, cM 0a/NIbHOI
HbI, cM3
mKajie
0,1 M
0,1 M CH3COOH CH3COONa
1 18 0,2 3,8 1 4
2 1,4 0,6 4,4 1 4
3 1,0 1,0 4,7 1 4
4 0,6 1,4 51 1 4
5 1,8 1,8 5,7 1 4

Konmponwsuwvie éonpocel:
1. KakoBo cTpoeHne a-aMHUHOKHUCIIOT, HOMEHKJIATypa aMUHOKHCIIOT, U30MEpUs?

2. Kimaccudukanus a-aMHHOKHCIOT IO XapakTepy OOKOBOTO paaukaia, (U3HKO-
XUMHUYECKHNE XapaKTePUCTHKU OOkoBOW pammkana. Krmaccudukanus a-aMHHOKHUCIOT TIO

CIIOCOOHOCTH CHUHTE3UPOBATHCSI B OpraHU3ME.

3. KakuMu KMCIOTHO-OCHOBHBIMH CBOMCTBAMHU 00JIAIAI0OT a-AaMUHOKUCIIOTHI?

4. O0me

IyTH

oOMeHa a-aMUHOKHCJIOT

B OpraHusme. Peakunu

I[eKap6OKCI/IJ'H/IpOBaHI/I${, TpaHCAMHWHHUPOBAHWA, OKUCIIUTCIILHOI'O JC3aMHUHUPOBAHMA.

Tecmogvie 3a0anusn:
1. TpuBuanbHOE Ha3BaHUE 2-aMUHO-3-THIPOCKUIIPOTIAHOBOM KUCIIOTHI
1) cepum;

2) TUPO3HH;

3) OKCHITIPOJIHH;

4) ajaHuH.
2. HazBanue amunokuciaorsl H2N — (CH2)4 — CH(NH2) — COOH
1o 3amectutenbHoil HomeHnkinarype [UPAC:

1) 2,6-muaMuHOreKCaHOBAsK KUCIIOTA,;

2) 2,6-1naMUHOKAIIPOHOBAs,

3) a,8-TMaMHUHOKAIIPOHOBAS;

4) 1-kapOokcu-1,5-1MaMUHOIICHTaH.

3. bokoBoii paaukan acmaparnHOBOM KHCIIOTHI:

1) runpoUILHBINA, TTOJISPHBIN, HOHOTCHHBIH, 3apsYKEHHBIA OTPHUIATEIILHO;

2) TUAPODUITLHBIN, TOJIIPHBINA, NOHOTEHHBIN, 3apPSKEHHBIN TIOJI0KUTENBHO;

3) TUAPODUITBHBIM, TOJIIPHBIN, HEHOHOTCHHBIH, He3apsKCHHBII;

4) ruipohoOHBIM, HEMOHOTCHHBIH.



4. BOKOBOM pajuKaJl apruHUHA:

1) ruApOoGUILHBIN, MTOJIAPHBIN, HOHOTEHHBIHN, 3aPSHKEHHBIA OTPHUIIATEIILHO;

2) TUuApOGUITBHBIN, TOJIIPHBINA, HOHOTEHHBIN, 3aPSKEHHBIN TTOJI0KUTEIBHO;

3) ruapoGUITBHBIH, MTOJIIPHBINA, HEHOHOTCHHBIH, HE3apsKCHHBIH;

4) ruipoPOOHBII, HEHOHOTESHHBIH.

3aganus:

3ananme 1.

CMmechp IIMIMHA, alaHWHA, JU3WHA, apTMHUHA, CEPUHA W TUIyTAMUHOBOM KHCIJIOTHI
pazzensiiim MeToI0M 3JekTpodopesa npu pH 6.

Onpenenure HampapieHUE [BIKEHUS AMUHOKHUCIOT MpHU 3JeKTpodopese, eciu
M303JIEKTPUYECKHUE TOUYKH ITUX AMUHOKHUCIOT COOTBETCTBEHHO paBHBI 3HaueHusM pH: 6,0;
6,0; 9,8; 10,8; 5,7 u 3,2.

Pemenne:

B wm3oanekrpuyeckoit Touke (Pl-pH) cymmapHbIid 3apsii a-aMUHOKHCIOTHI PaBEH
HYJI10. B TaHHBIX yCIOBHSIX TaKOE€ COOTHOLIEHHE BBITIOJHIETCA JJIsl aJaHWHA, MIUMLIHAHA U
CepHUHa, 3T aMUHOKHUCIIOTHI B 3JIEKTPUYECKOM I10JI€ MePEMEIAaThCs HE OyTyT.

ITpu pH > pl npeobnanaer anmoHHass Gpopma U aMUHOKHUCIOTA (B JAHHOM Cllydae
IIIyTaMHUHOBAsI KUCJI0Ta) OyAET epeMeNaThbes K aHOMY.

B cnyudae, korga pH < pl B pactBope mpeobiiasaeT karuoHHas (popma, OITOMY
JIM3UH U apTUHUH OyIyT EepeMeIaThbes K KaToay.

3aganmue 2.

JlaHbI TpU aMUHOKUCIJIOTHI: aclaparuiHoBasi, JTM3UH U MHIUH. Onpenenure, B KaKou
cpelie — KUCJIOW, HEUTPaTbHOW WIIH IEJIOYHOH — OYyIyT HaXOAUTHCA U303JIEKTPUUECKHE
TOUYKH 3TUX KHUCIIOT [0 CPAaBHEHUIO C TIIUIIMHOM, JJIsl KoToporo pl = 6.

Pewenue:

VY acnaparnHoBoi KuciOThl pl Oyaer HaxomuTbecs B OoJjee KUCION cpene, 4eMm y
[NIMIMHA, TaK Kak JJisl TMOJABJICHUS JAMCCOLUMALMM BTOPOW KApOOKCUIIBHON TIpyMIbl
TpeOyeTcs JOMOJHUTENBHOE KOJMYECTBO HOHOB H+.

VY nusuna pl 6yner HaxonuTbest B O0Jiee MIEIOYHON cpelie, YeM Y TIIUIMHA, TaK KaK
JUTsL TIpeoTBpalleHus obpazoanusi BTopoit NH3+ rpymnmel TpeOyercst TOMOJIHUTEIHHOE
Konm4ecTBo noHOB OH-.

3amanue 19 pa3BuTis QyHKINOHAJIbHOH TPAMOTHOCTH

[louemy cBexee MOJIOKO HE CBEPTBHIBACTCA IPU KUISYEHHUH, a IIOAKHCIIEE
cBépThiBaeTcs? UYTO MOXKHO cienarb, 4yToObl H30€XkaTh CBOPAYMBAHMS IOJKHCILIETO
MOJIOKa?

Omeem:

[Ipn kumsiYEHUM MOJIOKAa Ka3eMH BCErja JACHATYpPUPYET, HO BBbINALAET B OCAJO0K
TOrJa, KOrJa JMIIEH 3apsga. B cBeXeM MOJOKE MOJEKYJbl Ka3enHa HMEKT
OTpULATEIbHBIN 3apsal. MoJeKyJibl Ka3euHa JIMIICHBI 3apsjaa B KHCIOW cpeae( T. €. B



KuciioM MoJioke). CiegoBaTesibHO, U303JIEKTpUUECKasi TOUKa Ka3eMHA HaXOAUTCS B KUCIION
cpene. [IpenoTBpaTuTh CBEPTHIBAHME MOXKHO MYTEM TOOABICHUSI COJIBI.
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Onpedenenue memnepamypuvl niaea1eHuUs AMUHOKUCTOM

Teopemuueckaa uacmo

Kaxnoe WHAMBUIyaIbHOE COCIMHEHUE XapaKTepu3yeTcsi HabopoM  (PU3HKO-
XUMUYECKUX KOHCTaHT. Hambosiee pacnpoCTpaHEHHBIMU U3 HUX SBISIOTCS TeMIepaTypa
KUIEHUS U IJIABJICHUS, TTIOKa3aTes b MPEJIOMIICHHUS, TUIOTHOCTD.

TemrepaTypoil IJIaBICHUS CUYUTAIOT MUHTEPBAI TEMIIEPATYP C MOMEHTA MOSBICHUS
KUIKON (Pa3bl 10 MOMEHTA MOJTHOTO MCYE3HOBEHUS TBEP0M (pa3pl. UeM BeliecTBO 4uIle,
TEM MEHbIIE HWHTEpBAJ TEMIEpaTryphl IIaBieHUs (kak mpaBuio, He Oonee 0,5°C).
He3HauuTenpHbIE KOJWYECTBA TPUMECH MPUBOAST K CUIBHOMY CHUXKEHUIO TEMIIEPATYpPhl
IJIaBJICHUA. PacXoXJeHue OomnpenesieMod TEMIIEPATypbl IUIABJICHHS W CIPABOYHOU
BEJIMYUHBI ISl YUCTOTO COEAUHEHUS JIOJKHBI COBIAIaTh.

[Ipu HarpeBaHUM BENIECTBA B HEM YCTAHABJIMBAETCS TEIJIOBOM OallaHC: CKOPOCTh
MoABOAA TeIJIa B KAKOW-TO MOMEHT CTaHOBUTCS PaBHOM CKOPOCTH €ro pacCeuBaHMUS.
[TockoaBKY CKOPOCTh MOJIBO/IA U CKOPOCTh PACCEMBAHUSI 3aBUCST OT PA3HOCTH TEMIIEPATYP
MeXAy OOBEKTOM M CpEeAOi, TO B COCTOSHUU TEIJIOBOTO PAaBHOBECHS Yy BeIlleCTBa
YCTaHaBJIMBAETCS ompenenéHHas Temreparypa. OHa 3aBeIOMO HUXKE, YEM TeMIepaTypa
IJIAMEHH, 3a CYET pACCEMBAHUS TEILIA.

AMUHOKHCIIOTHI — O€CIIBETHBIE KPUCTAJUTMUYECKHE BEIIECTBA, PACTBOPUMBIE B BOJIE;
£m1 220—315 °C. Beicokas Temneparypa IUIaBI€HUs aMUHOKHUCIIOTHI CBSI3aHA C TEM, YTO
UX MOJIEKYJIBl UMEIOT CTPYKTYPY TIIaBHBIM 00pa3oM aM(pOTEPHBIX (IBYy3apsTHBIX) HOHOB.

JI1s1 BceX aMMHOKHUCIIOT HE MPE/ICTaBISETCS] BO3MOXHBIM OJJHO3HAYHO (PUKCUPOBATH
TeMIepaTypy IUIaBIEHUs, TOCKOJbKY 3TOT MPOIIECC COMPSIAKEH C Pa3I0KEHUEM.

Tepmuueckass JecTpykiusi (parMeHTa TINIMIIMHA HAOJIOJaeTCsl B HHTEpBaJe
TeMneparyp, Kak MpaBujiO, B 3aBUCHMOCTH OT 3aMECTUTENEH B paaukaie, MpuueéMm
XapakTep paguKalia BIHUSIET HAa CTAJUUHOCTh U CKOPOCTD MPOLECCA PA3IOKEHHUS.

Ilpakmuueckan yacmop

Heab: NpoaeMOHCTPUPOBATH BO3MOKHOCTH CIIMPTOBKU ISl HATPEBaHUS BEILIECTB.

[lepedyenp naTuyukoB HHUQPPOBOHM AOOPATOPUU: JATYUK BBICOKOTEMIIEPATYPHBIN
TEPMOMAPHBIN.

JlommomHUTENHFHOE 000PYI0OBAHUE: IITATUB C 3AKMUMOM; CITUPTOBKA.

Martepualibl U peaKkTUBBI: COUPT STHIOBBIA, AMUHOKHUCIIOTHI.

Texnuka 6ezonacnocmu:

1. PaGoTa cBsizZaHa ¢ OTKPBITHIM TUIAMEHEM — O€peruTech oxora!

2. Tepmornapa mocse M3BJICUCHHS M3 TJIAMEHHM OCThIBa€T HE cpazy — Oeperurech
oora!

3. B ciupToBKe cofepKUTCS TOpIOYas KUIAKOCTb.



4. PaGoTaTh B OYKax.

Hucmpykuyusa K 6binoiHeHUuI0 1a60pamopHoll padomul:

B mpoOupky HachlllbT€ MOPOIIOK TIHIIMHA HAa 2—3 CM IO BBICOTE. 3aKpEMHTe
npoOUpPKY B JIAMIKE IITATHBA, a TEPMOIAPHBIN JAaTYMK TaK, YTOOBI €ro KOHYMK JTOXOJUIT
IOYTH JO JHAa MPOOMPKH, HO HE Kacalcsi HHM JHA, HU cTeHOK (puc. 1). OTmerhTe
TeMnepaTypy TJIUINHA.

3aXTUTEe COUPTOBKY U MOCTaBbTE €€ MO MPOOUPKY C TIIHITUHOM.

HaGnronaiite 3a M3MEHEHHEM TeMIepaTypbl, 3aHOCS Pe3yJbTaThl HU3MEPEHUN B
Ta0IuUILy.

Uepes HEKOTOpOE BpeMsi MIOCIIEe Hayalla HarpeBaHusl TeMIlepaTypa CTa0UIN3UPyeTCs.
[Tocnie »TOro OCTaHOBUTE HATPEBAHHUE.

Obparutre BHuManue! CTaBUTh HArpeTyr0 MPOOMPKY B IUIACTUKOBBIM IITATUB
Henb3s. Hy)KHO 1ok IaThCs €ro OXJIaxJAeHus B JIANKE MITaTUBA.

Pe3ynvmamul uzmepenuil/nadaroenuil

Ne |Temneparypa riununa (Temmeparypa riuuiuHaTemreparypa rivnuaa |Temreparypa riiiinHa
0e3 HarpeBaHus yepe3 1 MuH yepe3 3 MUH yepe3 5—6 MuH

1

Ne |Temmeparypa ananuna |Temneparypa amannHa |Temmeparypa amanuHa |[emriepaTypa ajaHUHA
0e3 HarpeBaHuUs uepe3 1 MmuH yepe3 3 MUH yepe3 5—6 MuH

2

Ne |Temmneparypa rimyra-  |Temmeparypa riyra-  [Temmeparypa rimyra-  [Temmeparypa riayTa-
MHUHOBOI KUCIIOTHI 0€3 |MUHOBOM KMCJIOTHI Ye- |MMHOBOM KHCIIOTBHI Ye- |MUHOBOM KHCIIOTHI Ye-
HarpeBaHus pe3 1 Mun pe3 3 MUH pe3 5—6 muH

3

Ne |Temmeparypa nmusuna |Temneparypamsuna |Temmeparypa nusuHa |TemrepaTrypa au3uHa
0e3 HarpeBaHUs yepe3 1 Mun yepe3 3 MUH yepes 5—6 MuH

4
Ananoeuuno npoeedume onslm Cc dpyeuMu amvuHoKkuciomamu, Hanpumep airaHuHoOM.
Buieoowi:
Coenaiime 661600 0 memnepamype NiaAGIeHUs amuHokuciom. Yem oHa

obycnosnena?

KoHTpOJIbHBIE BOIIPOCHL:

1. ITouemy Temneparypa, 10 3HAUYEHUNA KOTOPOU YIAETCA HATPETh BELIECTBO, HUKE
TeMIepaTypsl IIaMeHu?
2. Tlouemy HEBO3MOXKHO OJHO3HAYHO 3a(DUKCUPOBATH TEMIIEPATYPy TIABICHUS IS

AMUHOKHCJIOT?

3. Mcnoinb3ys

JTaHHEIE

JUTEPATYPBHI,

3aMCHHUMBIX 1 HE3aMCHHUMBIX aMHHOKHCIIOT.

CpPaBHHUTE

TEMIIEPATYPbI

IIJIaBJIICHUA
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Bnuanue memnepamypuoi na ceéoiicmea 6enkoe

TeopeTnueckas 4acThb

OO1mKM CBOWCTBOM a-aMHUHOKHUCIIOT SIBJISIETCS TIPOIIECC MOJIMKOHICHCAIINH,
MPUBOISIINNA K 00pa30BaHMIO ENTUI0B. B pesynbTare 3T0M peakiuu GopMUPYIOTCS
aMUIHBIC CBSI3U TTO MECTY B3aUMOJICUCTBHS KapOOKCHIIBHOU TPYIIITBI OJTHOM a-
AMHUHOKHCJIOTBHI 1 aMUHOTPYIIIIBI IPYTOW a-aMUHOKHUCIIOTHL. B mentuaax 3Ta cBs3b

Ha3bIBACTCA HCHTI/II[HOI\;I CBiA3bIO B COCTaBC H@HTHHHOﬁ I'PYIIIGI.
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Puc. Cxema oOpa3zoBanus TpeOHWI(PEHUATAHUITUPO3NHA

HazBanus nenTuaoB CTposATCs MYTEM  IOCIEAOBATEIIBHOTO  IEPEUYUCIICHUS
aMUHOKHCJIOTHBIX OCTaTKOB, HauuHas ¢ N-KOHIa, ¢ gobaBieHueM cyddukca -ujia, KpoMme
nocieaHel C-KOHIIEBO aMUHOKUCIIOTHI, I KOTOPOM COXpaHsieTcs €€ MOJIHOE Ha3BaHUE.
JInst ocrarka acmaparnHOBOM KUCJIOTBI UCITOJIb3YETCA HA3BAaHUE aCIIapTHIL.

VY CTaHOBIIEHO, YTO JJI KaXXJ0T0 OelKa XapakTepHa TOJIbKO OJ{HA MPOCTPAaHCTBEHHAS
CTPYKTypa, B KOTOPOH OH CTaOWJIE€H U MPOSBISET OMOJIOTMYECKYIO AaKTUBHOCTh. OTa
CTPYKTypa HOCUT Ha3BaHHWE HATUBHOW KoHQopmaruu Oenka. M3MeHeHHe HATHBHOU

KoH(popmaluu Oesika, COMPOBOXKAAIOIIEeCs MOTepel XapaKTEepHBIX IJIsi HEro CBOMCTB:
PacTBOPUMOCTH, OMOJIOTUYECKON AKTHUBHOCTH, 3JEKTPOGOPETUYECKON TMOJBUKHOCTH U
Ip., HAa3bIBAETCS JIEHAaTypauuen. JleHarypanus, Kak IpaBuiio, 3aTParuBaeT YETBEPTUUHYIO,
TPETUYHYI0 ¥ YaCTUYHO BTOPUYHYIO CTPYKTYpbl OCJIIKOBOW MOJEKYJbl W HE
COTIPOBOXK/IACTCSI KAaKUMU-THOO HM3MEHEHUSMHU TEPBUYHON CTPYKTYphl. JleHaTyparmuro
MOTYT BBI3BIBAThH PA3INIHBbIC (PU3UUECCKUE W XUMHUCCKHE (DAKTOPHI: BHICOKAs



TeMIlepaTypa, MEXaHWYECKHE BO3JCUCTBUS, JI€WCTBHE HOHU3UPYIOIIUX U3ITYyUYECHUH,
00paboTKka yJIbTPa3BYKOM, JEHCTBHE OpPraHWYECKUMH PACTBOPUTEISIMU, PAaCTBOPAMU
KHUCJIOT, LIEJIOUEH, COJIEH TSKENBIX METaUIoB. [IpuMepoM TEemoBON AeHATYpallud MOYKET
CIIY)XUTh CBEpPThIBaHWE Oenka mpu Bapke suil. [leHaTypanus OEIKOB MPOUCXOIUT B
KeIyJKe, TJ€ UMEETCA CHIBHOKHCIIAsl Cpela U 3TO CIOCOOCTBYET PAaCLICIUIEHUIO OEIKOB
nporeonuTuiueckumu  ¢epmentamu. [lo wmepe crapeHuss opraHusmMa IPOUCXOIUT
MOCTETIEHHAs, XOTS W YpE3BBIYAHHO MEJJICHHAs, JCHATypalusi OCIKOB M CHIDKEHHE HX
ruapoduabHOocTH. [lpy ompenenéHHbIX yCIOBHUSIX JACHATYPUPOBAHHBIA OEJIOK MOXKHO
YaCTUYHO MJIM TOJHOCTBIO BEPHYTh K MICXOJHOMY HAaTUBHOMY COCTOsIHMIO. Tako# mporecc
Ha3bIBAETCS peHATypalueil, a 6eJI0K — peHaTypupo- BaHHBIM. DTOT MPOIIECC MPOUCXOIUT
CaMOMPOU3BOJILHO TIPpH 3HaueHusAxX pH u Temmeparypsl, obecrieunBaronuX CTA0UILHOCTD
HAaTUBHOM ¢Gopmbl. PeHaTypannio OOBIYHO MPOBOMAST B MSITKHX YCIOBUSX, MEIJICHHO
CHHMMas BO3JICUCTBHE.

OOBIYHO JIeHaTypalus Oenka HaOiromaercss IN VItro, mpu BO3JIEHCTBHM HAa HETO
AHOMAJILHOW TeMIepaTypbl Wi JeHarypaHTa modeBuHbl, H™ mwmm OH— wmonoB (T. e.
anomansHoro pH) u 1. n.) Omgnako pacman TBEPAON CTPYKTyphl Oelika U 3aTteM e€
MOBTOPHAsI CaMOOpPTaHU3aIMsl MPOUCXOJUT M B KUBOW KJIETKE — UYTO UTPAET BAXKHYIO
pOJib, HAIIPUMEP B MPOILECCE TPAHCIIOPTA OETKOB Yepe3 MEMOpaHBI.

B wunrtepBasie Temmneparyp, npubauzutenabHo oT 0 mo 40 °C, pacTBOpUMOCTH
OOJBIIMHCTBA OEJIKOB BO3pACTAaeT C MOBBINIEHWEM Temmeparypsl. [Ipu Temmeparypax,
npespimaomux  40—50 °C, OoNbIIMHCTBO OEJIKOB  yTpauMBaeT CTaOWJIBHOCTD,
HAYMHAETCS WX JeHATypalus, COMPOBOXKIAIOMIASCS OOBIYHO PE3KUM CHHUKEHUEM
pPacTBOPUMOCTH.

[IpakTrueckas 4acThb

Ilenwy: npoaeMOHCTPUPOBATH IPOLIECC AEHATYpaLUu OeliKa.

[lepedenp 1aTynKoOB HU(PPOBOI J1aOOPATOPUM: JATUMK TEMIIEPATYPHI (TIATUHOBBIN).

JlonoaHuTenbHOE 000PYI0BaHUE: IUTATUB C 32KUMOM; CITUPTOBKA.

Matepuainbl 1 peaKTUBBI: PaCTBOP SIMUHOTO OeJKa.

Texnuka 6e3onacnocmu:

1. PaboTa cBsizaHa ¢ OTKPBITHIM TUIAMEHEM — OeperuTech oxora!

2. JlaTurk TemmepaTypsl TOCe U3BJICYCHHS U3 INIAMEHU OCTHIBAET HE Cpazy —
oeperurech oxora!

3. B criupToBKe comepKUTCS TOproYast KUIKOCTb.

4, PabGorars B oukax.

Hucmpyxkuyusa K eplnoinenuo 1adopamophoil pabomaoi:

B 4 npo6upku mnomectute mo 0,5 mi pacTtBopa sSMyHOTO Oe€yika. 3akpenure
npoOUpKY B JIalKE IITaTHBA, a JATYUK TEMIEPaTyphbl TaK, YTOObI €r0 KOHYMK JIOXOJUII
HOYTH JI0 JTHA MPOOUPKH, HO HE Kacayics HU JIHA, HU cTeHOK (puc. 1). OTMeThTe



TEeMIlepaTypy pacTBopa sM4HOro Oeinka. [IpuroroBieHHBIN pacTBOp  JOJIKEH
PEeIBAPUTEIHHO OBITh OXITAXKIEH.

3aXrUTe COUPTOBKY U MOCTaBbTE €€ MOJ MPOOUPKY C pacTBOPOM SMYHOTO Oelika.
HaGmronaiiTe 3a n3MeHeHHuEM TeMIlepaTypbl, 0cooeHHO BHUMaTenbHO mocie 50 °C, 3aHocs
pe3yNbTaThl U3MEPEHUN B TAOIUILY.

Yepes 1—2 MUH OCTaHOBUTE HarpeBaHUE.

PacTtBop oxmnaaute u pactBopute B Bojie. Caenante BbIBO/I.

OOparutre BHMMaHue! CTaBUTh HArpeTyr0 NPOOUPKY B IJJACTUKOBBIA IITATUB
Henb3s. HykHO ToxaaThes €€ OXJIaXKI€HUs B JalKe [ITAaTHBA.

JI71st cpaBHEHMS IPOBEIUTE OTIBIT C U30JIATOM PACTUTEIHLHOTO OelKa.

Pe3ynomamul uzmepenuii/nadaroenuil

Temneparypa HarpeBanusi | Bpems HactyruieHus qeHaTypamnuu

PactBop sinuHOrO Oenka

W3051T pacTUTENBHOTO Oenka
(ropoxoBOTO)

KoHTpoJibHBIE BONIPOCHI:

1. Kakue u3MeHeHus: mpoucXoIsaT B CTPYKType Oejka nmpu HarpeBaHuu? Mensercs
JIM €r0 IEPBUYHAS CTPYKTypa?

2. Kak Ha3pIBaeTCs MPOLIECC CBEPTHIBAHUS OCIKOB?

3. [louemy cBepHyBIIHIiCS OETOK HE pACTBOPSIETCS B BOJE?

3ananue:
[Mpuneiite k swyHOMY OCIKY COUPT WJIM KHCIOTY. YTo HaOmIogaere mnpu
n00aByieHNH K OETKY CIIUPTA U KUCIIOTHI?
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