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I[HosicHuTEIbHASA 3aAIIUCKA

AKmyanvHocmb npocpammol

[IporpamMma nMeeT cOUMAIbBHYIO 3HAYMMOCTD JJIsl Hallero odmiectsa. Poccuiickomy
o0I11IeCTBY HY>KHbI 00pa30oBaHHbIE, HPABCTBEHHbIC, MPEANPUUMYHUBLIC JIOJIU, KOTOPHIC
MOT'YT CaMOCTOSITEJIbHO MPUHUMATh OTBETCTBEHHBIC PEIICHHS B CHUTYyalUsX BHIOODA,
MIPOTHO3UPYSI UX BO3MOXKHBIC mociencTsus. OnHa u3 3a7a4 oOpa3oBaHUs Ha CETOJHS —
BOCIIUTaHUE B peOEHKE CaMOCTOSITEIbHOM JIMYHOCTU. JlaHHasi mporpamma CrocoOCTBYET
Pa3BUTHIO Y yUYAITUXCSl CAMOCTOSATEIBHOTO MBIIUICHUS, (DOPMUPYET YMEHHUS IPUOOPETATh
U TPUMEHSATh, TIOJIydY€HHbIE 3HaHUS Ha mnpakTtuke. Pa3zsutne u QopMupoBaHue
BBIIIEYKA3aHHBIX KAa4eCTB BO3MOXKHO OJiarojapsi pa3BUTHIO HAyYHO-TIO3HABATEIIHLHOTO
UHTEpeca BO BpeMsl 3aHITHH.

Kypc npennasHaueH ywamumcs CTapliedl IIKOJbl  €CTECTBEHHO-HAaY4YHOTrO,
TEXHOJIOTUYECKOTO WJIM YHHBEPCAIbHOTO Mpoduield OOydeHHS W MOXKET OBITh Kak
00s13aTeNIbHBIM ~ YYEOHBIM  TIPEAMETOM 10 BBIOOPY Yydwalierocss W3 KOMIIOHEHTa
o0pa3oBaTeIbHON OpraHu3alii B BapHAaTHBHOW YacTH y4eOHOro IuiaHa, TaKk U KypcoM B
paMKax BHEYPOUHOW JESITCIBHOCTH W/WIM JOMOJHUTENBbHOrO0 oOpaszoBaHusa. [locobue
PEKOMEHIyeTCsl MCIIOIh30BaTh JIJIS MIPOBEICHUS DJIIEKTUBHBIX KYPCOB.

KoHuenuus coBpeMeHHOr0 00pa3oBaHUs MOAPA3yMEBAET, YTO YUYUTENb MEepPecTaT
OBbITh OCHOBHBIM HCTOYHHKOM HOBBIX 3HaHUH, a CTAaHOBUTCA OPraHU3aTOPOM
NO3HABATENIbHON  NIEITENIBHOCTUM  y4yalllUXCs, K KOTOPOM MOYKHO OTHECTH U
UCCIIEN0BATENbCKYIO AEATENbHOCTh. COBPEMEHHBIE AKCIEPUMEHTAIBHBIE HCCIIECIOBAHUS
0 XUMHUU YK€ TPYAHO MPEACTaBUTH 0€3 MCIOIb30BAHUS HE TOJBKO aHAJIOTOBBIX, HO U
U(GPOBBIX  U3MEPUTENBHBIX  TpubopoB. B denmepanbHOM  rocyaapcTBEHHOM
oOpazoBarensHoM ctanaapre (PI'OC) mpomucanHo, 4YTO OJHUM M3 YHUBEPCAIBHBIX
y4eOHBIX JACHCTBUM, MPUOOPETAEMBIX YYAIIMMHUCS, JAODKHO CTaTh YMEHUE «IIPOBEICHHUS
OTBITOB, MPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUI, IPSIMBIX U KOCBEHHBIX U3MEPEHUI
C HCIOJNH30BAaHUEM AHAJIOTOBBIX M IU(MPOBBIX M3MEPUTEIBHBIX MPUOOPOBY». [s 3TOTO
YYHUTETh XUMHUHA MOYKET BOCIIOJIB30BATHCSI YI4EOHBIM 000pY0BaHUE HOBOTO TTOKOJICHUS —
U (QPOBBIMH JTAOOPATOPUSIMH.

[udpossie 1abopaTopuy MO XUMHUU TPEICTABICHBI JAaTYUKAMU JUISI U3MEPECHHS H
pETHCTpAIMU Pa3NUYHBIX MapamMeTpoB, nHTepdericamu cOOpa MaHHBIX W MPOTPAMMHBIM
oOecrieueHneM, BU3YATHM3UPYIOMIUM SKCIIEpUMEHTaIbHbIC JaHHBIE Ha dKkpane. [Ipu sTom
AKCHEPUMEHT OCTa€TCAd TPAAUUMOHHO HATYpHBIM, HO JIaHHbIE SKCIEPUMEHTA
0o0pabaThIBalOTCS W BBIBOAATCS HA DJKpaH B peadbHOM MacmTabe BpEMEHH H B
parmoHanbHOM rpaduyeckoi GopMe B BHUJIC YUCICHHBIX 3HAYCHUH, TUarpaMm, rpagukoB
u Tabnuil. OCHOBHOE BHUMAHHUE y4YalllUXCA MPU 3TOM COCPEIOTAUYUBAETCSA HE Ha cOOpKE U
HACTPOIKE SKCIIEPUMEHTAIIbHON YCTAHOBKH, a HA IPOSKTUPOBAHUHU PA3JIMUHBIX BAPUAHTOB
MPOBEJCHUS SKCIEPUMEHTA, HAKOIUICHMM JaHHBIX, WX aHalu3e U HUHTEpIpeTalluu,
(bopMyITHUPOBKE BHIBOJIOB.



C TOYKM 3peHUs] HAYKH, YKCIIEPUMEHT — HTO UCCIEAOBATEILCKUN METO]] 00yUeHHUS,
KOTOPBIM MOJHUMAET MO3HABATENBHBIN MHTEpEC Ha 0oJiee BHICOKUN YPOBEHb, YCUIUBAET
MOTHUBALUKD CAMOCTOSITEIbHOW JEATENbHOCTU. lcciienoBarenbCkul METOJ  SBJISIETCS
yciioBueM (OpMHUPOBaHUS HHTEpeca, MOTPEOHOCTH B CaMOCTOSITEIBbHOM, TBOPYECKOU
NEATEIBHOCTH YUYaIUXCS.

HccnenoBaTenbCkuil MPOLECC COCTOUT U3 HECKOJBKUX 3TANOB: Pa3/I€JI€HUE CMECHU
BEILIECTB, BBIICJICHUE MOJICKYJI ONPEASIEHHOTO CTPOSHUS, UX UICHTU(UKALIUS U U3YUCHUE
poJii B MeTab0JIU3ME.

3aHATHS UHTETPUPYIOT TEOPETUUECKNE 3HAHUS, U IPAKTUUYECKUE YMEHUS, U HABBIKU
y4dammxcs B €MHOM Tpoliecce AesTeIbHOCTH YUeOHO-UCCIeI0BATEIbCKOTO XapaKTepa.

JlaHHBIN KypC cOJlepaTeIbHO CBA3aH C KypcaMHU XUMHUH, OUONOruHU, (QU3UKH U
HOCUT HHTETPUPOBAHHBIA XapakTep, CHOCOOCTBYS pPa3BUTHUIO €CTECTBEHHO-HAYYHOTO
MHUPOBO33pCHUS ydanuxcs. B yueOHOM TiaHe 3JeKTUBHBIN Kype «buoxumusy siBiseTcs
4acThI0 MpeaMeTHOW obOnactu «EcTecTBeHHO-HAay4YHBIE MpEeaMeEThl». Marepuan mocoous
oOecrieurBaeT: 3HAKOMCTBO C COBPEMEHHBIMH (DYHIAMEHTAIBHBIMU W TMPUKIATHBIMU
UCCIEOBAaHUAMM B oOnactu  Ouoxumuu;  QopMmupoBaHue y  oOydaromuxcs
KOHBEPI€HTHOT'O MBINIJIEHUS, YriayOJieHne © 0000IIeHrue 3HAaHUW NIKOJbHHKOB O
BBICOKOMOJIEKYJISIDHBIX BEIIECTBAaX, METOAAX WX HW3YUYEHHUs; PACKPBITUE IPUHLHUIIOB
(YHKIIMOHUPOBAHMS )KUBBIX CUCTEM; 3HAKOMCTBO C UCTOPUEH Pa3BUTHS €CTECTBO3HAHUSA U
COBPEMEHHBIMU pa3pabOTKaMH YYEHBIX; BOCIHMTAHHE OEPEKHOrO OTHOIICHUS K >KUBOM
npupoje, GopMUpOBaHUE KyIbTYphl MUTAHUS, 00yUEeHHE apTyMEHTUPOBAHHOMY BEACHUIO
JUCKYCCHH; )KEIAaHUE 3aHUMAThCSI HAYYHO-TIPAKTUYECKON JEATENbHOCTHIO.

[TocoGue comep UT METOAMYECKHME KOMMEHTApUU TI0 OpraHW3allMd 3aHATUN
(ocobeHHOCTH, CTPYKTYpa, COAEPKaHNue, BUJIbI IESITEILHOCTH, POpPMBI 3aHATUH U T. 1.). Ha
3aHATHSX ydYalluecs pPa3BUBAIOT AHAJIUTHUYECKHE CIOCOOHOCTH TIPU TMPOBEICHHUH
NPAKTHYECKUX Pa0OT, YCTAHABIMBAIOT MPUYUHHO-CIEJACTBEHHBIC CBS3M MPH U3YUYEHUU
METO/IOB OMOXMMHH, Y3HAIOT O BO3MOXKHOCTAX WX NMPUMEHEHHsI B MEIAUIIMHE, MMHIIEBOU
MIPOMBIIIIIEHHOCTH, (hapMaIrieBTHKE.

Ilenesasn ayoumopus

VYyamuecs 10 u 11 xnaccoB 001meo0pa3oBaTeNbHBIX MIKOJ, KOTOPHIE 000PYI0BAHBI
«IIKONbHBIMH KBAHTOPUYMAMI.

Henv npocpammeor

O3HaKOMUTH y4dalIMXCS C OHMOXMMHUEW KaK HayKOd 3KCIEPUMEHTAJIbHOM,
coueTarolel B cebe OPraHnYeCKyl0 XUMHUI0 U OMOJOTHI0. TakKe JaHHBIA KypC TIOMOXKET
chopMHpOBaTH HABBIKM CAMOCTOSITETBHOW paboThl ¢ IMGPOBBIMUA  JaTYUKAMH,
MPOBEACHUS U3MEPEHUM 1 00paOOTKH MOTYyUYECHHBIX U3MepeHuid. Pa3BUTh mo3HaBaTEIbHBIN
WHTEpEC M METalpeAMETHbIE KOMIIETCHIMM OOYyYaloluXCd 4Yepe3 MPaKTHYECKYIO
NEeATEeNbHOCTD, PAaCIIUPUTh, YIIIYOUTh M OOOONIMTH 3HAHUS O CTPOCHUH, CBOMCTBAX H
GyHKIMAX OMOMOJIEKYJ; C(HOPMUPOBATH YCTOWUMBBIM HMHTEpEC K MpodhecCHOHATbHOU



NEeSATENbHOCTU B 00JIaCTH €CTECTBEHHBIX HAYK.
Ilnanupyembie pe3y/ibTaTbl OCBOCHHUS Y4eOHOI0 NpeaMeTa XMMHUH ¢ ONIUCAHUEM
YHHMBEPCAJIbHBIX Y4eOHBIX JeHCTBHH, JOCTUTAeMbIX 00y4al0IUMHCH

Jluunocmmuowie pe3yiomamol:

Obyuarowuticsi nOAYYUM 803MONCHOCIb OJisL POPMUPOBAHUSL CTLEOVIOWUX TUYHOCTIHBIX
YVii:

ompeiesieHre MOTUBAIIMY U3YYEeHUST yUeOHOr0 MaTepuaa;
OIICHUBAaHHUE YCBAMBAEMOT0 YUeOHOr0 MaTepuaia, UCX0Is U3 COIMATbHBIX U JIMYHOCTHBIX
LICHHOCTEH;

MOBBINICHUE CBOETO 00pa30BaTEIBLHOIO YPOBHS M YPOBHS TOTOBHOCTH K H3YYCHHUIO
OCHOBHBIX UCTOPUUYECKUX COOBITHH, CBA3aHHBIX C UCTOPUEH Pa3BUTHSI XUMUHU U OOIIECTBA;
3HAHUE MPABUJI MOBEJCHUS B UPE3BbIYAWHBIX CUTYAIUAX;
OIICHUBAaHHE COIMATIBLHON 3HAUNMOCTH MPO(eCcCuid, CBSI3aHHBIX C XUMUEH;
BJIaJICHUE TMpaBWIaMU 0€30MacHOro OOpalieHusT ¢ XUMHYECKUMH BEIIECTBAMU H
000pyTI0BaHUEM, TIPOSIBJICHUE YKOJIOTUIECKON KYJIbTYPHI.

Memanpeomemmnie pezynomamaol:

Pezynamusnoie

Obyuarowutics noiyyum 603MOACHOCIb OJis1 POPMUPOBAHUSCICOVIOWUX Pe2YIAMUBHBLX
yvi
1ieJIenoJlaranie, BKJIIOYas IMOCTAHOBKY HOBBIX II€Jiel, MpeoOpa3oBaHHE MPAKTUUYECKOU
33/1a4d B TO3HABATEIIPHYIO, CAMOCTOSITEIbHBIN aHali3 YCIOBUM JOCTIIKECHMS IIEIH Ha
OCHOBE Yy4Y€Ta BBIJICJICHHBIX YUYHUTEJIEM OPUCHTHPOB JICHCTBUS B HOBOM YYeOHOM
Marepuase;
IJTAHUPOBAHUE MTYTH JOCTHKEHUS 1IEIICH;
yCTAaHABIIMBAaHWE IICJIEBBIX IIPHOPUTETOB, BBIJICICHUE aJIbTEPHATUBHBIX CIIOCOOOB
TOCTKEHUS 1IeTU ¥ BBIOOp Hanbosee 3(ppekTuBHOTO crocooa;
YMEHHE CaMOCTOSITEJIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIATH UM;
yMEHHE MPUHUMATh PEIICHUS B MPOOJIEMHON CUTYaIUH;
MOCTaHOBKa y4eOHOM 3a/1auM, COCTABJICHHUE IIJIaHa U TTOCJIEI0BATEIIbHOCTH JICUCTBUM;
opra"u3zaius padoyero MecTa pHu BHITTOJHEHUH XHUMHUYECKOTO SKCIIEPUMEHTA;
MPOTHO3UPOBAHNE pe3yJibTaTa YCBOCHHUS, OIICHMBAHHWE YCBOCHHOI'O MaTepualia, OlCHKa
KayecTBa M YPOBHS YCBOCHHS, KOPPEKIMS B IUIaH M CHOCOO JACHCTBUS MpH
HeoOXoauMocTH. [lo3nasamenvhble

Obyuarowutics noayuum 603MONCHOCIb Ol PoOPpMUPOBAHUS CTLEOYVIOUSUX
noznasamenvholx YVJ/I:
ITOMCK M BBIJICJICHHE MH(GOPMAIINH,
aHaJiu3 yCJIOBUM M TpeOOBaHWM 3a7a4yu, BHIOOP, COMOCTABICHUE M 0OOCHOBAHME CIIOCO0a



pelleHus 3a1a9u;

BbIOOp Hanbosnee 3G(PEKTUBHBIX CIOCOOOB pEIICHUS 3aJaud B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBU;

BBIIBUKEHUE U 00OCHOBAHME TMIIOTE3bI, BBIOOP criocoba €€ MpoBEpKHU;

CaMOCTOSITETLHOE CO3JaHHME aJropuTMa JCSATENPHOCTH TPH PEIICHHH M[podsieM
TBOPYECKOTO U MTOMCKOBOTO XapaKTepa,

YMEHUS XapaKTepU30BaTh BEIIECTBA IO COCTAaBY, CTPOCHHIO M CBOMCTBAM;

OMMCHIBAHNE CBOWCTB TBEPHBIX, KHUIKHX, Ta3000pa3HBIX BEIIECTB, BBIACICHHUE HX
CYIIECTBCHHBIX MTPU3HAKOB;

n300pakeHne cocTaBa TMPOCTEHUINUX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (OpMyn u
CYIIHOCTH XUMUYECKUX PEAKIUi C IOMOIIBI0 XUMHYECKUX ypaBHEHU;

NpoBeJieHNE HAOJIOACHUN M ONMUCaHWE MPU3HAKOB U YCIOBHM TEUEHUS XUMHUYECKHUX
peaKiuii, BBINOJIHEHUE XUMHUYECKOTO OSKCIEPUMEHTA, BBIBOJBI HAa OCHOBE aHAJIN3a
HAOJIIOICHNI 332 SKCIIEPUMEHTOM, pelIeHue 3aj1ay, MOoTyYeHUEe XUMUYECKONH MHPOpMaIu
U3 Pa3IMYHbIX UICTOYHHUKOB;
YMEHHUE OPraHU30BbIBATH UCCIIEA0BAHUE C LIETBIO IPOBEPKU TUIIOTES;
yYMEHHE JIeJIaTh YMO3aKII0UeHUs (MHAYKTUBHOE U 10 aHAJIOTHUH) U BBIBO/IBI,
yYMEHHE OOBEKTHUBHO OLIEHMBATh MH(POPMAIMIO O BEIIECTBAX U XMMMUYECKUX IpoLEccax,
KPUTUYECKU OTHOCUTBCS K IICEBIOHAYYHON MH(pOpMaLUy.

Kommynukamuenvie

Obyuarowuiics nOIYYUM 803MOHNCHOCb OISl POPMUPOBAHUS C1E0YVIOUUX
KOMMYHUKamugnvix YV/I:
MOJTHOE ¥ TOYHOE BBIPAKEHHE CBOMX MBICJIEH B COOTBETCTBUM C 3aJladyaMU U YCIOBHSIMHU
KOMMYHHUKAIIUH;
aJICKBaTHOE HCIIOJIb30BAaHUE DPEUEBBIX CPEACTB ISl MTUCKYCCHU M apryMEHTallud CBOEH
MO3UIIMK, YMEHHUE TPEJICTaBISATh KOHKPETHOE COJEp)KaHWE C COOOIIEHWEM €ro B
MMICBMEHHOW W YCTHOM  ¢opme, OmNpeaelicHHe  CIocoO00B  B3aMMOICHCTBUS,
COTPYIHUYECTBO B TIOWCKE U cOOpe nHPOpMAIIHH;
OTIpEJICIICHHE CIOCOOOB B3aUMOJICUCTBUS, COTPYAHMYECTBO B TIOMCKE © cOope
uH(hOopMaIK, y9acThe B AHAIIOTE, TUIAHUPOBAHKE OOIINX CIIOCOOOB pabOTHI, MPOSIBJICHUE
YBKUTEIHHOTO OTHOIICHUS K IPYTUM 00y4aeMbIM;
OTMCAHWE COJNEPKAHUS BBITTONHIEMBIX JIEUCTBUNA C IEIBI0 OPUEHTHUPOBKU TMPEIMETHO
MPAKTUYECKOM TESITEIEHOCTH;
YMEHUS YIUTHIBATh PA3HBIC MHCHHS M CTPEMHTHCS K KOOPAMHAIIMH PA3IMYHBIX MO3HUITNI B
COTPYIHUYECTBE;
dbopMynHpoBaTH COOCTBEHHOE MHEHHUE W TTO3UIINI0, apTYMEHTUPOBATh U KOOPJAUHUPOBATH
e€ ¢ TO3UIMAMHU MApTHEPOB B COTPYAHUYECTBE MPH BHIPAOOTKE OOMIETO penieHUs B
COBMECTHOH JICITEIILHOCTH,
OCYIICCTBIISITh B3aUMHBIN KOHTPOJb WM OKAa3bIBaTh B COTPYJHUYECTBE HEOOXOAMMYIO



B3aMMOIIOMOIIIb;
IUIAaHUPOBATh OOLIME CMOCOObI padOThI; OCYIIECTBIATh KOHTPOJb, KOPPEKLHUIO, OLEHKY
NeiCcTBUM NapTHEPA, YMETh YOSXK1aTh;

MCII0JIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEICTBA JJIs1 OTOOPaKEHUsI CBOMX YYBCTB, MBICIIEH,
MOTHBOB M MOTpeOHOCTEH; OTOOpakaTh B peud (omucaHue, OOBICHEHHE) COJEpIHKaHUE
COBEpIIAEMbIX JEUCTBUI KaK B (popMe TPOMKOI COLIMATM3UPOBAHHOM peun, Tak U B (hopme
BHYTPEHHEU peuy;
pa3BUBaTh KOMMYHHMKAaTHUBHYK) KOMIIETEHTHOCTb, HWCHOJB3ysl CPEACTBA YCTHOM U
NUCbMEHHON KOMMYHHMKAllMU TpH padoTe C TEeKCTaMu Y4YyeOHMKa M JIONOJHUTEIbHOMN
JUTEPaTypor, CHPaBOYHBIMU TaOJIULIAMH, MPOSBISATH TOTOBHOCTh K YBaXXEHUIO HHOMU
TOUYKH 3pEHUS IPU 00CYXKACHUU PE3yJIbTaTOB BBINOJHEHHON paOOTHI.

IlIpeomemnuvie pe3yromamaol

Obyyarowuiics HAy4uUmcsL:

IMPUMCHATH OCHOBHBIC MCTOJbI ITIO3HAHUA Ha6J'IIO,ZIeHI/Ie, HU3MCPCHUC, OKCIICPUMCHT,
XapaKTCPpU30BaATh TCPMUHBI U ITIOHATHA, OOBSICHATH B3aUMOCBS3b MCIKIAY HUMU,

00OCHOBBIBaTh CHCTEMY B3TJISAJ0B HA JKHBYI MPUPOY, NPHUMEHSS OHOJIOTHYCCKUE
TEOPHH, YUEHHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh IPAHUIIBI UX PUMEHUMOCTH;
KJIaCCU(HUITUPOBATH OCHOBHBIC OUOJIOTHYECKHUE MaKPOMOJIEKYJIbI;

OMUCHIBaTh (PYHKIIUM OCITKOB, HYKJICMHOBBIX KUCJIOT, YIJIEBOJAOB U JIMITHJIOB,;
yCTaHABJIMBATh CBSI3b CTPOEHUS M (PYHKIIUH OCHOBHBIX OHMOJOTHUYECKHUX MaKPOMOJEKYI,
UX POJIb B TIpoIlecCax KJIECTOYHOTO META00JIN3Ma;

O0OBSICHATH 3HAUCHUE MUKPO-, MAKPO- U YIBTPAMUKPOAJIEMEHTOB B KJIETKE;

MOHUMATh CYIITHOCTh OMOCHMHTE3a OCJTKOB, MEXaHU3Ma JIEUCTBUSA (DepMEHTOB, OMOCHHTE3a
JIHK u PHK, pacnana 6enkoB, OmocuHTe3a 1 oOMeHa yriieBOJOB, OMOCHHTE3a U OOMEHa
JUIAI0B, OHOJIOrMYecKOro okxucieHuss u cuHreza AT®, wmexanusma [IelCTBHUA
CTEPOMJIHBIX TOPMOHOB;

pelath 3ajlauM Ha omnpejesneHrue nocieaoBarenabHocTu HykiaeotuaoB JJHK nu nPHK (mP-
HK), antukomonoB TPHK, mociegoBaTebHOCTH aMUHOKHCIOT B MOJeKyle Oelika,
NPUMEHSA 3HAHUSA O PEAKIUIX MATPUYHOTO CHHTE3a, T€HETHYECKOM KOJE, MPHUHIIUIIC
KOMILIEMEHTAPHOCTH;

JIe7IaTh BBIBOJIBI 00 M3MEHEHUSX, KOTOPBIE MPOU30MAYT B MpoOIeccax MaTPUYHOTO CUHTE3a
B CJIydae U3MEHEHUA NocienoBaTebHOCTH HykieoTunoB JIHK;

000CHOBBIBATh B3aMMOCBS3b IJIACTUYECKOTO W JHEPreTUUYECKOro OOMEHOB;, CPaBHUBATH
MPOIECChl TIACTUYECKOTO W DHEPreTHYECKOTO0 OOMEHOB, MPOMCXOAAIINX B KIETKax
YKUBBIX OPTaHU3MOB;

XapaKTePU30BaTh METOAbI OMOXUMHUYECKHUX UCCIICIOBAHMIA;



MPOBOJUTh  y4eOHO-UCCIEIOBATEIBCKYI0  JEATEIbHOCTh:  BBIJABUTATh  THIOTE3HI,
IJIaHUPOBaTh paboTy, OoTOMpaTh W NPeoOpa3oBBIBATH HEOOXOAMMYIO HHGPOpPMAIIUIO,
MPOBOJIUTH IKCIEPUMEHThI, UHTEPIIPETUPOBATH PE3YyJbTAThI, JI€JIaTh BBHIBOJIBI HA OCHOBE
MOJIyYEHHBIX Pe3yJIbTaTOB,;

Obyuarowuiics nOIYYUM 803MOHNCHOCHb HAYUUNBCSL:
BBIJIBUTaTh U MPOBEPSTH IKCIIEPUMEHTATBHO TUIIOTE3bl O XUMUYECKUX CBOMCTBAX BEIECTB
Ha OCHOBE MX COCTaBa U CTPOCHUSI, UX CIIOCOOHOCTH BCTyNaTh B XMMUYECKHUE PEaKIUH, O
XapakTepe U MPOAYKTaX Pa3IMYHbIX XUMUUYECKUX PEaKInii;
XapaKTepU30BaTh BEIIECTBA [0 COCTaBy, CTPOCHUIO U CBOMCTBaM, YCTaHaBJIWBATH
MPUYUHHO-CIIC/ICTBEHHBIE CBA3U MEXK/y JaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

BBIABUTATHE W MPOBCPATH OSKCICPHUMCHTAJIBHO THIIOTC3bBI O PE3YyJIbTAaTaX BOSI[CI\/iCTBI/ISI
Pa3JINIHbIX (I)aKTOpOB Ha UBMCHCHUC CKOPOCTH XUMHUYCCKOU pPCaKuunu;

HCIIOJIB30BAaTh HpI/IO6peTéHHBIC KJIHOYCBBIC KOMIICTCHIIMU TIPU BBITIOJHCHUU IIPOCKTOB H
y‘l€6HO'I/ICCH€}IOBaTCHLCKI/IX 3aJa4 110 H3YUYCHHIO CBOﬁCTB, CII0CO00B MMOJIYUCHUA U
paciio3HaBaHUA BCUICCTB,

00BEKTUBHO OIEHUBATh HH(POPMAITHIO O BEIIECTBAX M XUMHUYECKUX MPOIIECCax;
OCO3HaBaTh 3HAYCHUE TCOPETUUECKUX 3HAHUMN 110 XUMUU VISl IPAKTUUECKON JIEeSITETbHOCTH
YeJI0BEKa;

CO3/71aBaTh MOJIEIN M CXEMBI JIJI pPeIIeHUsT YIeOHBIX M IMO3HABATENIbHBIX 3aJ]1a4; TOHUMATh
HEOOXOAUMOCTh COOJIONICHHUS TPEANUCAHUN, TMpeajaraeMblX B HHCTPYKIUAX II0
UCIIOJIb30BAHUIO JICKAPCTB U JIp.

D opMbI KOHTPOJISI

- KonTponb pe3ynbTaToB 00y4eHHS B COOTBETCTBHM C JIAaHHOW 0O0pa30BaTeJIbHOM
MporpaMMoi MpoOBOAUTCS B (GOpME MHUCBMEHHBIX W OKCIEPUMEHTAIBHBIX padoT,
MIPEIOaraeTcsl NPOBEACHUE TPOMEKYTOUYHOM U UTOTOBOM arTectanuu. [Ipomexxyrounas
aTTecTalys NPOBOJUTCS B BUAE TECTUPOBAHHMS IO TEMaM Kypca, IPUHUMAIOTCS OTYETHI 1O
MPaKTUYECKUM paboTaM, CaMOCTOSITEIIbHBIE TBOpYECKHE PAOOTHI, UTOTOBBIE Y4EOHO-
HCCIIEIOBATENbCKAE TMPOEKThl. MTOroBoe 3aHsTME TPOXOJUT B BHJIE HAYYHO-
MPAKTUYECKON KOH(EpEeHIIMU WU KPYTJIOro Ccrojia, [Je 3aciylIMBaOTCA JOKJIaJbl
yYamuxcsi M0 BbIOPAHHOM TeMe HUCCIEeNOBaHMS, KOTOPHhIE MOTYT OBITh MPEICTABICHBI B
dbopme pedepaTa niau 0TUETA IO UCCISTOBATEIHLCKOM paboTe.

Cpoku peanusayuu

- Ilporpamma paccuutaHa Ha 2 rojna oOydenus. [lepuoguYHOCTH 3aHATHUNA:
€XKEHENENbHO. JITMTENbHOCTh OJHOTO 3aHATUS — | akaAeMHYeCKHil Jac.

Dopmbl U Memoovl 00yUeHUs

+ Yuurenb pacnpenenser yyaluxcsi B yueOHY0 TpyIIy HOCTOSIHHOTO COCTaBa.



OcHOBHOE co/lep:KaHHe MPOrPaMMBbI 3JIEKTUBHOI0 Kypca
Y4eOHO-TEeMATHYCCKHUH MJIAH

Ne Ha3Baumue pa3iesoB u Tem KosmuecTBO 4acoB
Bcero ‘ Teopus ‘ IIpakTHka
10 kaace

Tema 1 |BBoaHbIC 3aHATHS. 4 2 2
XUMHUYECKUH HKCIIEPUMEHT U IIU(POBBIC Jia-
O6opaTopuu

Tema 2 |BBenacHue B OHOXUMHMIO 2 2

Tema 3 [Xumuueckuil cocTaB OpraHM3MOB U 0011ee TTOHATHE 3 1
00 0OMEHe BeIIeCTB U PHEPTUH B KUBOI NPUpPOIE

Tema 4 |benku. Pacmang u OnocuHTe3 OCIKOB. 8 6 2

Tema 5 |DepmenTsl 6 4 2

Tena 6 BuTaMHUHBI B HEKOTOPBIC IPYryue OHMOJIOTUICCKH 6 4 5
AKTHBHBIE COCTUHCHUS

Tema 7 [HyknenHOBBIE KUCIOTHI U UX OOMEH 4 3 1

11 kaace

Tema 8 [YrieBodsl U uX 0OMeEH 5 3 2

Tema 9 |Jlunuasl U ux oOMeH 5 3 2

Tema 10 |buosmorudeckoe okucienue u cuares ATD 2 2

Tema 11 ['opMOHBI ¥ X POJIb B 0OMEHE BEIIECTB 8 6 2

Tema 12 |B3auMoCBsI3b U peryssiius 0OMeHa BEIIECTB. 4 2 2
[Ipo6eMbl OMOXUMUYECKON AKOJIOTUH

Tewma 13 [[IpoektHas pabota 10 2 8

Hroro 68 42 26

Coaep:xanne mporpaMMsl
Tema 1. Xumuueckuii Ixcnepumenm u yughposvie 1adopamopuu
Hudposeie  matumku. OOmme  xapaktepuctuku. Dusmdeckue  IPPEKTHI,
UCIIOJIb3yeMble B pabOTe JATUHUKOB.

Tema 2. Beeoenue ¢ ouoxumuio

buoxumuss — Hayka O Ka4yeCTBEHHOM COCTaBEe, KOJWYECTBEHHOM COJCPKAHUU U
mpeoOpa3oBaHUAX B MPOIECCE KU3HEACSITEIbHOCTH COSAMHEHUH, 00pa3yroInX >KUBYIO
Mateputo. Mcropus pasButus Oumoxumuu. Poilb OTEUECTBEHHBIX YYEHBIX B Pa3BUTHHU
Oonoxumuu. B3anMOCBsSI3p OMOXMMHUM C MOJEKYJIApHOW Owuonorueit, OMOPU3HKON U
OmoopraHnvyeckoil xumuen. 3HaueHHe OMOXWUMUU JUIsl Pa3BUTHUS OMOJIOTHUU, MEIUIIMHEI,
OMOTEXHOJIOTHUH, CEITLCKOTO XO3SMCTBA, TEHETHKU W JKOJIOTHU. MeToIbl OMOXUMUYECKUX
WCCJICIOBAHUNA W WX XapaKTEPHUCTHKA. VICTONBb30BAaHME COBPEMEHHBIX CKOPOCTHBIX W
aBTOMATU3UPOBAHHBIX (DM3UKOXUMUYECKAX METOJIOB aHAN3a sl OMOXUMHYECKUX TICIICH.
broxummdeckrne MeToIpl MOHUTOPUHTA OKPYKAIOIIECH CPEIbI.



Tema 3. Xumuueckuit cocmae OpeaHu3Moé u odwee nonamue 06 o0dOmMeHe
eeuiecme u IHEPIUU 6 HCUBOIl npupooe

[lonsiTue O TJIaBHBIX OMOTEHHBIX 3JE€MEHTaX. Makpo- U MHUKpPOAJIEMEHTHI.
3aKOHOMEPHOCTH PACIpOCTPAHEHUS DBJIEMEHTOB B kuBoW mnpupone. I[loTtpeOHOCTH
OpraHM3MOB B XMMHYECKUX DJIEMEHTaX. BbHOreoXumMuyeckuié KpyroBopoOT BEUIECTB B
MPUPOJE — OCHOBA COXPAHEHUs paBHOBecusi Ouocdepsl. MacmTabbl 0OMEHa BEIIECTB B
KUBOW Ipupoje. Ilnactuyeckue U dHEPreTHYeCKUe BELIEeCTBA. bUOJIOrMYeCcKn aKTUBHBIE
COEJIMHEHHUS, UX POJIb B )KU3HU YeJIOBEKa, )KMBOTHBIX U pacTeHuil. [loHsTre o nectummax
U UX BHUJIAX.

Tema 4. beaku. Pacnad u ouocunmes 0e1Kkoe

Ponp GenkoB B MOCTPOCHHHU M (PYHKIIMOHHUPOBAHUU >KUBBIX cucteM. [loHsTue o
npoTeoMe U MNPOTEOMUKE. AMHUHOKHCIOTHBIH  coctaB  OenkoB. [loHatue o
POTEUHOTEHHBIX aMUHOKHUCIO0TaX. Croco0 CBSI3M aMUHOKHUCIOT B OCJIKOBON MOJIEKYIIE.
[Mentunpl. [Ipuponnsie menTUabl (TIyTaTHOH, Ba30MPECCUH, dHKEDATUHbI, YHAOPPUHBI U
1p.), UX (PU3MOIOTHUECKOE 3HAYCHHE W HCIIOJNIB30BAHHE B KAauyeCTBE MEIUIIMHCKUX
npenaparoB. XMMUYECKUN CHUHTE3 MENTUI0B 3aJaHHOTO CTPOEHUS M BO3MOKHOCTHU HX
npuMmeHeHus. CTpykTypa 0enKkoBbIX MosieKyll. [lepBuunas ctpykrypa 6enkoB. [IpuHIuUIIbI
U METOJbl ONpEeJeeHHUs] MEePBUYHON CTPYKTYpbl Oeika. BropuuHas u HagBTOpUYHAs
CTpYKTypbl O0enkoB. [TonsTre 00 a- 1 B—KOoH(DOPMANMIX MOJUNICTITHAHON e (paboThI
JI. Tlonunra). IlapameTpsl a-criupandd MNOAUNENTUAHONW 1enu. CBs3b TMEPBUYHON U
BTOPUYHOU CTPYKTYp OenakoBoW MoJiekynbl. Kiaccudukamuss OEIKOB IO 3JIeMEHTaM
BTOPUYHOW CTPYKTYphl. JIOMEHHBIH TPHUHIUII CTPYKTYPHOM OpraHu3aliuk OEeJIKOB.
[ToHsiTHE O CTPYKTYPHBIX U (HYHKIIMOHATBHBIX JOMEHaX (Ha MPUMEPE UMMYHOTJIO0YTUHOB
U KATAINTHYECKH aKTUBHBIX OenkoB). TpernuyHas cTpykrypa OeikoB. Tumbl cBsi3eH,
oOecrieunBaIOMUX TMOJJICPKAHUE TPETUUYHONW CTPYKTYpHl. JIMHAMHUYHOCTh TPETHYHOM
CTpYKTYpbl OenkoB. CamoopraHuzanus TPETUYHON CTPYKTYpbl OCIKOBOM MOJEKYJBI U
ponb  crnenuduueckux  OETKOB-IIAIEPOHOB B 3ToM  mporiecce. lIpenckaszanue
MPOCTPAHCTBEHHOTO CTPOEHUs OEIKOB MCXOAS M3 WX TMEPBUYHON CTPYKTYPBHI
YerBepTuuHasi cTpykTypa OenkoB. KoOHKpeTHbIE NpUMEphl YETBEPTUYHON CTPYKTYPBI
0enkoB (reMoro0uH, JTaKTaT-AeTUAPOreHasa, KaTanasa u np.). Homenknatypa u kimaccu-
dukammst OenkoB. DyHKIMOHANBHAS KiIaccuukamus OETKOB UM XapaKTepUCTHUKA
OTHENIbHBIX TPYII: CTPYKTYPHBIX, COKPATUTEIbHBIX, 3alIUTHBIX, TOKCHUYECKHUX,
PELENTOPHBIX U PETYIATOPHBIX. beaku (MeTaNTIOTHOHEUHBI, TEMOTJIO0HH U JIp.).

Pacnag GenkoB. @epMeHTHI, OCylIECTBISAIONMIME pacmnal OenkoB. IIporeacoMbr —
KOMILIEKCHI MPOTEONUTHYECKUX (hepMEHTOB. MakopHble O€JKM KPOBU KAaK HUCTOYHUKHU
OMOJIOTMYECKH aKTUBHBIX MENTUA0B. MeTaboau3mM aMHUHOKUCIOT. KOHEUHbIE MPOAYKTHI
pacriaia OenKOB M IMyTH CBA3bIBaHMS amMMuaka B opranu3Me. [lytu HOBOOOpazoBaHUs
aMUHOKUCIOT. [lepBUYHBIE U BTOPUYHBIE AMHUHOKHUCIOTHL. 3aMEHUMbIE U HE3aMEHHUMbIC



aMUHOKHUCJIOTHL. buocunTe3 OenkoB. MatpuuHas cxema OuOCHUHTE3a  OEJIKOB.
AkTUBHpOBaHHE aMUHOKUCIOT (cuHTe3 amuHoanui-TP- HK). Ctpoenue pubdocom. Coctan
MPOKAPUOTUYECKUX U dYKapHOTUUYEeCKUX pubocoM. Ilommpubocombl. DTansl TpaHCASIUUN
(MHUIMALMS, OJJIOHTAllMs, TepMHUHaIUsA) U ux perymsanus. Koa OeakoBoro cuHTesa.
Oco0EHHOCTH TEHETUYECKOr0 KOJIa MUTOXOHPHUM U XJIOPOILIACTOB.

Jlabopamopnvie padomot.

1. OmnpeneneHue cpesibl paCTBOPOB AMUHOKHCIIOT.

OnpeneneHne N303IEKTPUUECKON TOUKH JKEJTATUHBI.
Omnpenenenue TemMneparypsl MIaBIeHUS aMUHOKHUCIIOT.
Bnusinue TemmnepaTypbl Ha CBOMCTBA OEJIKOB.
Bnusinue nsmenenust pH Ha coiicTBa O€nKOB.

o g~ w DN

[IBeTHBIC peakiuu Ha OEIKH.

Tema 5. @epmenmul

Pa3nooOpasue KaTadUTUYECKH AaKTHBHBIX MOJIEKyd. KaTtaiuTudeckn axTHBHBIC
6enku (3H3UMBI), KaTanuTuyecku akTuBHble PHK (pubo3uMbl), KaTaTuTHUECKH aKTUBHbBIC
antutena (ab3umel). Karanmutuueckas ¢yHkius OenkoB. Pasnmuumst B cBOWCTBax
(dbepMeHTOB U KaTanu3aTopoB MHOW mnpuponbl. CrennduuHOCTh NEUCTBUS (EPMEHTOB.
Ponb oredectBennbix yu€énsix (M. I1. IlaBnos, A. E. bpaynmreiin, B. A. DHrensrapar u
Ip.) B pa3BUTHH dH3UMOIOTHH. [loHATHE O CyOCTpaTHOM M aUIOCTEPUYECKOM IIEHTPax B
Moiiekyne ¢epmeHToB. DepMeHThl MOHOMEPHI (TPUIICHH, JIM30LIMM) U MYJIBTHUMEPHI
(rmyratuoH-penykraza). Ilonatue o kodepmentax. KodepMeHTHI — mepeHOCUUKU
Bogopoaa u annekTporoB (HAl, HAL®, ®AJ), u atromusix rpynm (ATD, kodep- MeHT-A,
HJ{®-caxapa). MHuoxxecTBeHHbIe (POopMBI (epMEHTOB M MX (YHKIIMOHAIHHOE 3HAYCHHE.
N3odhepMeHThl NMakTaTAETUIPOreHas3bl. 3HAYCHUE HUCCIIENOBAaHUS MHOXKECTBEHHBIX (hopm
(bepMEeHTOB I MEIUIIMHBI, TEHETHKHU, CEJIEKIIM U MOHUTOPHHIA OKPY>KAIOIIEH CpPEeIlbI.
Mexanusm nevictBust  depmeHToB. DepMmeHT-cyOcTpaTHble KoMIUIeKchl. KoHcTaHTa
nucconmanuu dep- MeHT-cyocTpatHoro komiiekca (KS) u koncranta Muxasmuca (KM).
AKTHBaTOpHl W HMHTUOUTOpPHI (epMEHTOB. BimsHHe KCEHOOMOTMKOB HAa AaKTUBHOCTH
dbepmenToB. Homenknatypa u knaccudukamus gepmertoB. [IpuHmumnsl kmaccuduxanum
depmenToB. [IpoMbIIeHHOE MONTyYeHHWE W MPAKTUYECKOE HCIOIb30BaHUE (PEPMEHTOB.
[lepcieKTUBBI MPAKTHYECKOTO HCIIOIB30BAHUS PUOO3MMOB W a03UMOB Jisi OOpBOBI C
3a00JIeBaHUSIMU YEIIOBEKA.

Jlabopamopnuie pabomot

1. TepmonaOUIBHOCTH (PEPMEHTOB.

2. BnusiHMe akTHBATOPOB M MHTHOUTOPOB HA pabOTy (hePMEHTOB.

Tema 6. Bumamunol u Hekomopule opyzue 6u0102u4eckKu akKmueHvle COeOUHEH U
HUctopust OTKpwITHS BHUTAaMUHOB. Poiib BHTaMHHOB B THTAaHUM 4YEJIOBEKa U



’KUBOTHBIX. ABHMTaMHUHO3bI, THUIOBUTAMUHO3bI, TUMEPBUTAMUHO3bI. (COOTHOIICHHE
BUTAaMUHOB U KoepmeHToB. Butamepus. XKupopacTBopuMbie BUTaMHUHbI. Butamun A u
ero yyactue B 3puTenbHOM akte. Butamuubel D, K u E u ux ponb B oOMeHe BeliecTs.
BonopactBopumbie Butamunbl. Butamunsl Bl, B2, BS5, B6, B12, ux 3HaueHue B oOMeHe
BemiecTB. Butamun C (ackopOuHoBas kuciora). PaznHooOpasue OMOTOTHYECKH aKTUBHBIX
COCIMHEHUN: aHTUBUTAMHUHBI, AHTUOMOTHKH, (UTOHLMABI, TEPOUIUABI, Je(OTUAHTHI,
POCTOBBIE BEIIECTBA (BaXKHEHIIINE IPEACTABUTEIN U MEXaHU3MBI JCHCTBHUS).

Jlabopamopnuie padbomot

1. KauecTBeHHast peakiiyusi Ha BUTaMUH A.

2. KonmnuectBeHHOE ompeiesieHne BuTaMuHa P B yae.

Tema 7. Hykneunoegwle Kuciomol u ux 00mMeH

Hctopusi OTKpBITUS W U3YyUYEHUS] HYKJIEHMHOBBIX KHCJIOT, UX XUMHUUYECKHUI COCTaB.
XapakTepucTuka MYPUHOBBIX W THUPUMHUJIWHOBBIX OCHOBAHUM, BXOASIIUX B COCTaB
HYKJIEHHOBBIX KHUCJIOT. JIBa THINa HYKJIEWHOBBIX KHCJIOT: JI€30KCUPUOOHYKICHHOBAS
kucnota (JIHK) u pubonyknennosas kucinota (PHK). Pasnuuus mexay JIHK u PHK mo
COCTaBy IJIaBHBIX a30TUCTHIX OCHOBAHMWH, NMEHTO3aM, MOJICKYJISIPHON Macce, JIOKaau3aluu
B kieTke U pynkuusm. Crpykrypa u pynkuun JJHK. Conepxanue JJHK B opranuzme u
JoKanu3ausl €€ B KIETKE (SApO, MUTOXOHIPHUH, XJIOPOILIACTa, 3MHCOMBI). Pasmep u
dopmer monekyn JIHK. Konbuesas dopma JIHK HekoTopwix (aro, MUTOXOHIpUN U
xnoporuiactoB. Ilepuunas crpykrypa JJHK. Ycenexu m mepcnekTuBbl B paciimppoBKe
CTPYKTYpPhl TE€HOMOB MHUKPOOPTraHU3MOB, pPACTEHUHW H KUBOTHBIX. [Ipoekt «I'eHOoM
yenoBeka». Brtopuunas crpyktypa JHK (momens JIx. Yorcona u @. Kpuka).
KommuiemeH- TapHOCTH a30TUCTBIX OCHOBAaHHWW W €€ 3HAYEHHUE [JIs1 BOCIPOU3BEICHHS
CTpyKTypbl TreHoMoB. Tperuunas ctpykrypa JIHK. Csepxcnupamuzauus JIHK.
N36p1TouHOCTS M KOMIakTHOCTH MOJIeKyl JIHK. Ctpoenne xpomatuna. Myrtamuu B JITHK
u (Qakropsl, ux BbeBbBaOmue. Pemapamus crtpykrypsl JJHK wu e€ 3Hauenme s
coxpanenus BunoB. HacnenactBennsie 3aboneBanus. PHK, ux kmaccuduxamus (TPHK,
pPHK, MPHK, maPHK, TMmPHK, Bupycusie PHK). CpaBHuTEnbHas XapakTepuCTUKa BUIOB
PHK mo ux ctpyktype u ¢ynkumsm. Mexanuzm Ouocunre3a (permmukanuu) JIHK.
®epmentsl (PHK-monumepasza, JIHK-momumepasa, JITHK-nmuraza) u GenxoBbie ¢GakTOpHI,
yuacTtBytomue B perunkanuu JIHK. Pennmukanmonnas Bunika u stansl Ouocunresa JJHK.
Oco0eHHOCTH peruIMKaluu y npo- u 3ykapuoT. buocunres PHK (tpanckpunuus) u eé
perynsnus y mpo- v 3ykapuoT. IloHsitue o TpaHckpunToHax M omnepoHax. Co3peBaHue
(npoueccunr) PHK. Cronmaiicunr u ero Buabl. Ayrocriaicunr. «PenaktupoBanue» PHK.
OO6paTtHast TpaHCKpUIIIUS W €€ 3HA4YeHHE [JIsl CYLIECTBOBAHHUS BUPYCOB (HA IpUMeEpe
BHUpYyCa UMMYHOIC(UIINTA YEJIOBEKAa U BUPYCOB I'PUIINA) U BHYTPUTCHOMHBIX MEPECTPOEK.
[ToHATHE O NOABHXKHBIX TE€HETHYECKHMX OJJIEMEHTAaX M MX 3HAYEHUH [JIs1 SBOJIIOLIMHU
reHoMOB. [loHsATHE 0 TeHEeTHYECKOW UHXKEHEPUHU. [[pUHIUIIBI U CTpaTernu MOJEKYJIIPHOTO



KJIIOHUpOBaHuUsl. J[OCTHXKEHUS M IEPCIIEKTUBBI MOJICKYJISIPHOM OMOTEXHOJIOTHH.
Jlabopamophuie padomot
1. BoigeneHnve HyKJIEONIPOTEUHOB U3 APOKKEH.

Tema 8. Yeneeoowt u ux oomen

Knaccudpuxanus yraeBojgoB. Ilpocteie yrieBoasl (MOHOcaxapuibl) W HUX
npeactaButenu (puboza, TIIOKO3a, (pykro3a, ramakro3a). CIOXHBIE YIJICBOJBL.
Hucaxapuasl (caxaposa, JdakTo3a, MaibTo3a). [lomucaxapuabl, HUX CTpyKTypa H
npencrtaBuTenu (TJIMKOreH, Kpaxmaj, KieTrdarka, XuTuH). OyHKIMH  YIJIeBOJIOB
(oHepreTnueckasi, MeTa0oJuMyecKas, peuenTopHas M JAp.). [ JTUKONPOTEHMHBI Kak
JeTepMHUHAHTBl Tpynn KpoBu. OOmeH yrieBomoB. IlyTu pacmana mnosmcaxapuaos.
Perynsauus pochoponuza npu yyactuum ropmoHoB, G-6enkoB, HTAM®D U NpOTEeHMHKHHA3.
O6MeH TIIOK030-6-dochara (AMXOTOMUYECKUH U amoToMudeckuit myTtu). OOMeH
NUPOBUHOTPAIHON KucHoThl. [nmkomu3. CnuprtoBoe OpoxkeHue. [lelicTBue sTaHona Ha
OpraHusM YeJioBeKa. [NonudepmeHTHBIN KOMILJIEKC OKHUCJIHUTEIBHOTO
JIEeKapOOKCWIMPOBAaHUSI ~ MUPOBUHOTPATHONM  KHUCIOTHL.  [luknm  TpukapOOHOBBIX U
JTUKapOOHOBBIX KHCIIOT, €r0 3HA4eHHEe B OOMEHE BEUIECTB M O0ECreYeHUH OpraHu3Ma
sHeprueid. buocunte3 yrineBonoB. lloHaTHe o0 mepBUYHOM OHUOCHUHTE3E YTIEBOIOB.
I'mrokoHeorene3. buocuHTes oIUro- ¥ NOJMCAXapuaoB.

Jlabopamopnuie padbomot

1. [IBeTHBIE peakUU HA KpaxmaJl.

2. KauecTBeHHbIE PEaKIMIO HA MOHO- U TUCAXAPUIBI.

Tema 9. /lunuowt u ux oomen

OO6mast xapakrtepuctuka U kinaccuukanusa aununoB. CTpykTypa ¥ (QyHKIHH
munuAoB. Ponb TunmaoB B mocTpoeHun Ouosorndeckux memopan. CTpykTypa v GyHKIUA
nunonporernHoB. OOMeH kupoB. Pacnan ;kMpOB U B-OKUCJIEHUE BBICIINX KHUPHBIX KUCIOT.
['mrokcuneBbIi UK W €ro Pojb BO B3aWMOCBA3M OOMEHa JIMIHMIOB W YIJIEBOJOB.
MexaHu3m OMOCHMHTE3a BBICHIMX OJKUPHBIX KHUCJIOT. bBHOCHMHTE3 TpUTIULIEPUIOB.
Hapymenus B oomene xupoB. OkupeHue u ero npuduHbl. Bocku, nx crpoenne, pyHKIMN
U TOpeacTaBuTeNnu (crepMaieT, mueauHbli Bock). Crte- puuabl. CTepolibl (XO0JecTepod,
sproctepon u np.). CTpykrypa U QYHKIHH CTEPOHAOB (XOJeBasi KHCIOTAa, CTCPOUTHBIC
ropMoHsbl). @ochonunuael. buonornyeckas ponb Gochonunuao. PochOMHOZUTUABI KAK
HMCTOYHUKH BTOPUYHBIX TOCPETHUKOB TOPMOHOB.

Jlabopamopnwie padbomuwi

1. Onpenenenve TeMnepaTypsl MIABICHUS U 3aTBEPACBAaHUS )KUPOB

2. DMYJIBTHPOBAHUE KUPOB

Tema 10. Buonocuueckoe oxkucienue u curnmes AT®



HcTopus u3ydeHus npoueccoB OMogoruyeckoro okucienus: padorsl A. H. baxa, B.
N. Tlamnaguuna, O. BapOypra, B. A. Owurensrapara. Pa3znHooOpasue ¢GepMeHTOB
OMOJOrn4eckoro OkucieHus. CHUCTEMBI MHUKPOCOMAJIBHOIO OKHCJIEHHS B KIIETKE.
Hutoxpom P-450 u ero ponb B AeTOKCHUKAUU KCEHOOMOTUKOB. CynmepoKCHIIUCMYTa3a,
KaTajaza U UX pojb B 3alIUTE OpraHu3Ma OT aKTHUBHBIX QopM kucinopona. ConpskeHue
okucinenuss ¢ ¢ochopunupoBanueM.  CyOctpatHoe  (ochopunupoBanue U
dbochopunpoBanue Ha ypOBHE DIIEKTPOHHO-TpAaHCHOpTHOM uenu. [loHsTue o
comnpsiratoiied MemOpane Mutoxonapuil. Ctpoenne nporoHHo ATda3bl U BepoOsSTHBIE
MexaHnu3mbl cuHTe3a ATO.

Tema 11. I'opmonst u ux poiv 6 06mene seuiecme

Knaccuduxanus ropmonoB. CTepouiHble TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH,
ACTPAANOI, SKAN30H. MexaHu3M JeHCTBUS CTEPOUIHBIX TOPMOHOB. [lenTHIHbIE TOPMOHBI.
XapakTepuCTUKa MHCYJIMHA, TOPMOHA POCTA, TUPEOTPOINHMHA, TacTpUHA, BA3OMPECCHUHA.
MexaHu3M JEUCTBUSA TENTUIHBIX TOPMOHOB (Ha MpUMEpPE TIJIFOKareHa W WHCYJIMHA).
Caxapubiii 1uabet u ero Buibl. [Ipoune ropmMoHsbI (aapeHaINH, ayKCUH, THOOEPEITUHEI,
IIUTOKUHUHBI, TPOCTarjaHAWHbI), UX CTPYKTypa W MEXaHWU3M JelcTBus. PunusuHr-
daktopsl TOpMOHOB. Heliporopmonsl (SHIOpPUHBI U dHKedanuHbl). [IpumeHeHue
TOPMOHOB B MEJIMIIMHE U CETLCKOM XO3SIHCTBE.

Jlabopamopnuie padbomot

1. KauecTBeHHbIE peaKIuu HA UHCYJIUH

2. Peakius agpeHanuHa ¢ XJIOPHBIM 5KeJIe30M

3. Peaknus agpeHanuHa ¢ Hoaom

Tema 12. B3aumoceass u pezynayua oomena eeuiecme. Ilpoodaemnr
OuoxXumMuuecKkoil IK0102uu

OO0mwme mpeAcCTaBICHUs O B3aUMOCBSI3M OOMEHa BemecTB B kieTke. [lonsrue o
KITFOUEBBIX MeTa0oIuTaX (MUPOBUHOTPAHAS KUCIOTa, KodhepMeHT-A u Jp.). B3auMocBs3b
OEJIKOBOTO W HYKIEHHOBOTO OOMEHA, 3HAYCHHE PETYISITOPHBIX OenkoB. B3ammocBsshb
YIIEBOAHOTO M 0eIKOBOTO oOMeHa. Poibh mupoBHHOTpaaHOM KUCIOTH U nukia Kpebca B
ATOW B3aUMOCBSI3H. B3anMocCBsI3b 0OMEHa YIIIEBOJIOB W JIMIIHJIOB; POJIb alleTUIIKOIH3UMA-
A B 3TOM TIporiecce. YPOBHHU peryisiiui oOMeHa BEIIECTB: KJIETOYHbIN, OPraHU3MEHHBIN U
MONYJISITUOHHBIN. TpaHCKPUNILIMOHHBIA (OMEPOHHBIN) ypOoBEeHb peryiasiuur. OCHOBHBIE
MEXaHU3MbI PEryJsiliMi OOMEHa BElleCTB B KiieTke. OpraHu3MeHHbIN YpOBEHb PETYJIAIUY.
l'opMoHanbHast perynsinus oOMeHa BenlecTB. KackagHbplii MeEXaHU3M PETyIsiIUH  C
Y4aCTHEM TOPMOHOB M BTOPUYHBIX MOCPEAHUKOB. [[OMysiIIMOHHBIN YPOBEHb PETYIISIIIUU.
AHTHUOMOTUKU MUKPOOOB, (PUTOHIIU/IBI PACTEHU, TEIEPTOHBI )KUBOTHBIX U UX BIUSHUE Ha
MIPOLIECCHI JKU3HEEATEIIbBHOCTH. JKOJOro-OMOXMMUYECKUE B3aUMOJICUCTBUSL C y4acTUEM
pPa3IUYHBIX TPYyHI OPraHU3MOB: MHKPOOPraHU3MOB, TpPUOOB, BBICHIUX PpPACTCHUH,



KUBOTHBIX. TOkcuHBI pacteHuid. [lumeBble neTeppeHThl W aHTU(PUAAHTHL. [luineBble
aTTPAKTAHTBl U CTUMYJSTOPBI. XEMOPETYISATOPHI, BO3ACHCTBYIOIIME HA IO3BOHOYHBIX
KUBOTHBIX. HakormieHue u UCHOJIb30BaHUE KUBOTHBIMU BTOPUYHBIX META0OJIUTOB
pacTeHuil. AHTpPONOreHHble OMOAKTHBHBIE BeEIIeCTBA M MPOOJEMbI XUMUYECKOIO
3arpsisHeHust Ouocepbl. Dkoyiorudecku Oe3omacHble CHOCOOBI  BO3JCHUCTBUS  Ha
Pa3JINYHBIE BUJIBI )KUBOTHBIX, PACTEHUI 1 MUKPOOPTaHU3MOB.

Tema 13. IIpoekmnas paboma

[Ipennaraetcs A IPOEKTHOU pabOTHI ClIeyIONINe TeMbl (IPUMEpHBIE):

1. KauecTBeHHBIC peaKIUi HA AMUHOKUCIIOTHI U OCJIKH.

2. [lpuroroBnenue pactBopa Oenka (SMYHOTO anbOyMuHa). Paznenenue 0€nKoB Ky-
PHUHOTO fifI1a TI0 UX pacTBOpUMOCTH. JleHaTyparius 6enkoB (oOpaTumas u HeoOpaTumasi).

3. CpaBHUTEBHBIN aHATU3 MPOAYKTOB KHUCJIOTHOTO U (P€PMEHTATUBHOTO THAPOIN3a
IU- U TOJIMCcaxapuaoB (Ha IpUMepe caxapo3bl U Kpaxmaa).

4. Cieuu@u4HOCTH AeicTBUS (pepMeHTOB (amMuIiasa).

5. BrnusHue Ha akTUBHOCTH (DEPMEHTOB TeMIIepaTyphl, pH, akTHBaTOPOB U UHTUOU-
TOPOB.

6. Beinenenue puOOHYKICONMPOTENHOB U3 IPOAIKEH.

7. KauecTBeHHOE ompeiesieHre MpoyKTOB IHAPOIN3a pUOOHYKIEOMPOTEUHOB.

8. BblaeneHue rMKoreHa u3 nevyeHy sKUBOTHBIX. COMOCTaBIEHUE CTPYKTYPBI
IJIMKOT€HA U Kpaxmala.

9. Pa3nenenue yrieBogoB METO0M TOHKOCIONWHON XpoMaTorpaduu.

10.I'uiponun3 KUPOB MO IEUCTBUEM JIUTIA3HI.

11.BiausiHME JKeTYM Ha aKTUBHOCTD JIUIIA3BI.

12.KauecTBEHHBIE pEAKIIMA HA TOPMOHBI.

13.buorennas kinaccuuKkanys XuMUYECKUX JIEMEHTOB.

buonornueckn akTuBHBIE BelecTBa. BuTaMuHbI

buonornyecku akTuBHBIC 10OABKU: MpodaHaIlMs UITU TI0B3a?

buonoruueckas poib BUTAMUHOB.

14.Butamun C u ero 3Ha4eHHE.

15.MickycCTBEHHBIE KUPbI — YTpo3a 310POBBIO.

16.Mcrionp3oBaHue IpOXKKEN B MUIIEBON TPOMBIIIIEHHOCTH.

17.WccnenoBanue pU3NKO-XUMUYECKUX CBOMCTB MOJIOKA Pa3HbIX MPOU3BOAUTENEH,
MMEIOIINX IKOJIOTHYECKUI cepTUdUKaT.

18.Mon B mpoayKTax MATAHUS U BIUSHHUE €r0 Ha OPTaHU3M YEeJIOBEKA.

Jlabopamopnwie padbomuwt
Jlaboparopnas padota Ne 1
«OmnpepeneHue cpeabl paCTBOPOB aMUHOKHUCIIOTY



Teopernyeckas 4acThb
KucnoTHO-OCHOBHBIE CBOMCTBA @ —aMHUHOKHUCIIOT
[To pOTOIUTHYECKOW TEOPUU KUCIIOT U OCHOBAHUN, a-aMUHOKHUCIIOTHI OTHOCSTCS K
am(ponuTaM, Tak Kak COJIepKaT B COCTaBE MOJIEKYJIbl KMCJIOTHBIA U OCHOBHOW LIEHTpPHI. B
BOJTHOM PacTBOPE MOJIEKYJIa a-aMUHOKHUCIIOTHI CYIIECTBYET B BHJI€ OUMOJISIPHOTO HOHA.
//O /:,O
CH3—CH—C CH;=CH—C
| 5 Y \o
NH, OH NH,

B 3aBucumocTu ot pH cpenbl MokeT npeodaagaTh TOT WIM HHOM 3apsi/l.

B cuwmpHOKMCHBIX cpemax (pH 1—2) dopmupyercs katuwonHas ¢dopma a-
aMUHOKHUCIIOTHL. B cunbHomenounoit cpeae (pH 13—14) npeobnamgaet annonHas gpopma
a-aMUHOKHCJIOTHI.

CH;~(H—COOH . CH;—CH—C00" ol P CH;—CH—C00"
+ * |
NH, +H NH, +H N

CymectBytoT 3HaueHuss pH crnenedudeckue s KakIoW aMHHOKHCIOTHI, B
KOTOPOW KOJIMYECTBO aHHMOHHBIX ()OPM B PACTBOPE PABHO KOJIMYECTBY KAaTHOHHBIX (hOPM.
[Tpu 5TOM HEOOXOAMMO YUUTHIBATH HAJTUYHE HOHOTCHHBIX TPYNIUPOBOK OOKOBOM LIETIH.

3nauenue pH mpu koTopoM 0O0ImIMiA 3apsig MOJIEKYJIbl a-aMUHOKHUCIOTHI paBeH 0,
HA3BIBACTCS U303JICKTPHUUECKON TOUKOM a-aMUHOKHUCIOTHI (pIAK).

Ecau pH pactBOopa COOTBETCTBYET M303JIEKTPUUECKON TOUKE a-aMUHOKHUCIOTBI, TO
npu 3JeKTpodope3e He NPOUCXOJUT [BIKEHHS MOJIeKydsl B pactBope. Eciu p H
pactBopa < p I, To xaToHHass popMa a-aMHUHOKHCIIOTHI JIBMXKETCsS K karoxy. Ecou pH
pactBopa > p I, To anmoHHas gopMa a-aMUHOKHCIIOTHI NIBIDKETCS K aHony. Ha stom
ocHoBaHO pazzaenenue AK metomom anektpodopesa.

Jlist GonbIIMHCTBA OETTKOB KUBOTHOTO MPOUCXOXKIACHUS W309JEKTPUUECKUE TOUYKU
nexart B npenenax ot 5,5 go 7,0 (uckmrouenue: nencud — p [ = 1, canemuna — p [ = 12),
T. €. 0enku 06magaroT 60Jee BRIPAKEHHBIMHU KUCIOTHBIMU CBOMCTBAMU.

[Tpu duzmonornueckux 3nauenust pH 7,34—7,36 in vivo HU OJJHA a-aMHUHOKHCIIOTA
U HUA OAWH OCJOK HE HAXOIUTCS B HU30IJICKTPHUUYECKOM COCTOSHUU, a Mpeodiiagaet
aHWOHHAs (opMa, OTPUIIATEIBHBIN 3apsi] KOTOPOI ypaBHOBEIIMBACTCS KATHOHAMU HATPUS
u kanus (Na+ u K+).

Ilpakmuueckaa uacmeo

Heasn: onpeaenuts pH pacTBOPOB aMUHOKHUCIIOT U CII€NATh BBIBOJ O 3aBUCUMOCTH
3HaueHust pH ot ctpoeHuss aMUHOKUCIOT. [IpogoikuTh U3y4aTh BO3MOKHOCTH JATYUKOB
u niporpammsl Relab Lite.

PeakTuBbl M 000py10BaHKE:

1. Kommnsrotep.

2. KommnbrotepHslil uaTepderic coopa nanubsix Releon Lite.

HNatuuk  ompeneneHuss pH, Xumuyeckue CTakaHbl, MPOMBIBaJKa, BOJAA



muctwiupoBanHasi, 0,01 M pacTBopbl aMUHOKHUCIOT (TJIMLMHA, aTaHUHA, TIIyTaMUHOBOMN
KHUCJIOTBI, IN3HHA).

NHcTpykius o BBIMOJHEHUIO Ta00paTOpHON pabOTHI:

1. 3akpenure naruuk pH B nanke mrtaTMBa U MOAKIIOYUTE M €r0 K IJIAHIIETHOMY
peructpatopy (KoMmnbioTepy). 3amycture nporpammy usmepenuii Releon Lite.

2. B xumnueckuii ctakan Haneite 30 Myl pacTBOpa IIUIMHA, OMyCTUTE natdyuk pH.
KoHYMK 4yBCTBUTENBHOTO 3JIEMEHTA AOJHKEH OBITh MOTPYKEH B PACTBOP HE MEHEE YEM Ha
3 CM U HE KacaTbCs HU JIHA, HU CTEHOK CTaKaHa.

3. Haoxkmure knHomky «Ilyck». 3adukcupyiite mnokaszanuss pH  pactBopa
AMHHOKHCIIOTBI.

4. TIpomoiiTe 1aTYMK U3 pacTBOPA TUCTUILUTUPOBAHHOMN BOJIOH.

5. AHAJOTUYHO MOBTOPUTE MIl. 2—4 I APYTUX aMUHOKHCIIOT.

6. Pe3ynbpTaThl U3MEpEeHH 3aHeCUTE B TAOJIUILY.

7. Cnenaiite BBIBO/I.

Pesynvmamul usmepenuil/nadarooenuil
['sryramuHo-

J W 07000704 AJIaHUH JIu3un

Basi KHCJIOTA

dopmysia aMUHOKHUCIIOTHI

CooTHoreHrne GYHKIIMOHATBHBIX TPYIIIT
(amMuHO- ¥ KapOOKCUITLHOM TPYIIITHI)

3nauenue pH no natuuky

LBeT makmyca

HBGT MCTHJIOBOT'O OPaH>XKEBOT'O

LBeT penondranenna

HBGT YHHUBCPCAJIbHOI'O HHAWKATOPA

JlabopaTopHasi paGota Ne2

OrnpeneneHue n303JeKTPUUECKON TOUKH KETaTUHBI

Teopernyeckas 4acTh

B u3onnexTpudeckoil Touke pacTBOPHI OEIKOB HEYCTOWUYMBHI. MOJEKYIbI Oenka C
OJIMHAKOBBIM KOJIMYECTBOM IMOJIOKHUTENBHBIX U OTPULIATEIBHBIX 3aPSAI0B JIETKO BHINAJAIOT
B ocagok. 3HaueHue pH, cOOTBeTCTByIOIlEE W303JEKTPUUECKON TOUYKE, SBISETCS
XapaKTepHbIM Il KaxJoro Oenka. BeimameHune Oenka B 0CAaJOK MOXXHO YCKOPHUTH
n00aBIeHNEM BOJOOTHUMAIOIINUX BEMIECTB, HAIPUMEP STHIIOBOTO CITUPTA.

Kenatnna (kenaTwH) — MOJUAECIEPCHAS CMECh MOJIUNENTUI0B (MOJIEKYJIApHAs
macca—b0—70 Teic. []), o6pa3yemas u3 KojiareHa.

XKenatrHa oOpaTUMO KOAryJIUPYIOIIUN KOJIOU, MOJIy4aeMbIid U3 GUOPHILIAPHOTO
Oesika KoJulareHa BbIBAPMBAHUEM B BOJI€ IIKYPHI )KMBOTHBIX, KOXKH, KOCTEH, XpAIlIeH Win
CyXOXWIMH, T. €. Marepuaia, B KOTOPOM cojJepxkutrcsi KosuiareH. Koctu mnepen
KUISTYEHUEM OOBIUHO CHauasia 00e3KUPUBAIOT, & UX MUHEPAJIbHbIE KOMIIOHEHTHI yAAJISIOT,



oOpabatbiBasg kucioTo. IIKypy, KOXKY M CyXOXKWIHS MPOMBIBAIOT M 00pabaThIBAIOT
W3BECThIO, UYTOOBI pPa3MATYUTH KOJUIAr€H Tepeli €ro MpEeBpalleHUEeM B IKEJIATUHY.
[lonydyeHue >xenaTUHBI CXOJHO C IMOJYYEHUEM Kies, HO BbIBapUBaHUE B Ipolecce eé
MIPUTOTOBJICHUSI JYTUTCS HE CTOJb JIOJITO U HE MPUBOJUT K TOJIHOW JeTpajaliiu KoJljlareHa
710 KUJIKUX KOHEUHBIX MPOJTYKTOB, TOATOMY Y JKEJATUHBI JKEJIATUHUPYIOIIAs ClIOCOOHOCTh
BBIIIIE, YEM Y KJIesl.

[Toutu 20% Beca KenaTUHBI COCTABIIAET AMUHOKHUCIOTA MHUIKUH. Takue GenKoBbie
MPOAYKTHI, KaK MsICO, OCIHBI 3TON aMUHOKHUCIIOTOM, SIBJISIIOMIEHCS OJTHUM U3 UCTOYHUKOB
SHEPIruM IS OpraHu3Ma, MOITOMY KEJIATUHY MOXXHO CUMUTATh MPEKPacHOU H00aBKOW K
MSICHOMY palioHy. B kadecTBe o00paTuMo KOaryJavpyroumero KoJulouaa KelaTHHa
IPEAOTBPAIAET KPUCTALIM3ALNIO CaXapa; ¢ 3TOW LEIbI0 €€ MPUMEHSIOT B KOHIUTEPCKOM
POMBIIIJIEHHOCTH W TIPU U3TOTOBJICHUH MOPOXXEHOT0. B Mpon3BoCTBE MOPOXKEHOTO €€
UCIIONB3YIOT TaKXKe IS TOro, 4YTOObl YMEHBIIUTH CBEpPThIBAaHUE O€lika, Ka3ewuHa,
Onaromapsi 4yeMy M caM Ka3euH, M JKUpP B MOJIOKE Jiydlle ycBauBaroTcs. JKemaTuHy
N00aBIISIOT BO MHOTME JOMalllHME OJoja W B moiydaOpukaTsl TOPTOB U KeKcOB. B
KauecTBe Oenka-moauduKaTopa OHAa MOXET CIYXKUTh MPEBOCXOAHBIM PEAKTUBOM IS
oOHapyXeHUs HEOOBIITUX KOJIMYECTB TAHHUHA.

Ilpakmuueckan wacmep

PeaktuBel u o6opynoBanue: 0,5%-i pactBop xenatunbl; 0,1 M pacTBOp yKCycHOI
kucnoTel; 0,1 M pacTtBop anerara Hatpusi; 96%-it STUIOBBIA CIUPT, MPOOUPKU; MEPHbBIE
NUIIETKU, JaTYuK onpeneneHus pH, XuMmudeckne cTakaHbl, IPOMBIBajJKa, BOJAA
muctupoBanHas. Kommberotep. Kommbrotepusiii nHTepdeiic coopa manHbix Releon
Lite.

Hucmpykuusa no 6vtnojiHeHu1o 1a00pamopHoil padomal:

1. B maTe npoHyMepOBaHHBIX MPOOUPOK MPUIICHTE PACTBOPHI YKCYCHOW KHUCIIOTHI H
areTaTa HaTpusl B KOJUYECTBAX, YKa3aHHBIX B TAOJIHIIE.

2. [locne vero B kaxmyr mpoOupKy mo0aBbTe Mo 1 cMm3 pacTBOpa KEIaTUHBI U
XOpOIIO MTepeMELIANTE.

3. B xaxnyro mnpoOupky mpubaBpTe 1m0 4 cM3 O3TUIOBOTO CIUpPTAa W CHOBA
repeMenanre.

4. Yepe3 5—10 MuH mpocMOTpUTE BCE MPOOUPKH U OLEHUTE CTENEHb MYTHOCTH
MOJy4YeHHbIX cMmeceil. pH HanbOonee MyTHOM cMeCH COOTBETCTBYET HM303JIEKTPUUYECKOU
TOUKE KEJaTUHBI C MOMOIIbIO AaTurka pH.

Odhopmnenue pezynomamoes

PesynpraTel ombiTa odhopmute B Buae Tabmuibl. OnpenenuTe U303JICKTPUUECKYIO
TOYKY >KE€JTaTHUHBI.

Pe3ynomamol usmepenuii/naonooenuil



0,5%-ii pacTBOp Cremenr
Ne mpo-| Cocras 0ydep- ’ JTWIOBbI |MYTHOCTH 11O 5-
N 3 pH cmecu JKeJIaTH N
OMpKH | HOW cMecH, cM 3 cnMpT, CM 0aIbHOI
HbI, cM3
IKaJe
0,1 M
0,1 M CH3COOH CH3COONa
1,8 0,2 3,8 1 4
1,4 0,6 4,4 1 4
1,0 1,0 4,7 1 4
0,6 1,4 51 1 4
1,8 1,8 5,7 1 4

Konmponwvnuie éonpoceor:
1. KakoBo cTpoeHHe a-aMHUHOKHUCIIOT, HOMEHKJIATYPa aMUHOKHCIIOT, H30MEPHSI?
2. Knaccudukanus a-aMMHOKUCIOT IO XapakTepy OOKOBOro paaukaia, (pU3HKO-

XUMHUYCCKHUC XaPAKTCPUCTUKH OOKOBOM paauKalia. KJ'IaCCI/I(i)I/IKaHI/Iﬂ a-aMHUHOKHCJIOT IIO

CITOCOOHOCTH CUHTC3HUPOBATHCA B OPIraHU3MC.

3. KakuMu KMCIIOTHO-OCHOBHBIMU CBOMCTBAMHU 00J1aJal0T a-aMUHOKUCIOTHI?
4. O0mue  mytd  oOMEHa  a-aMUHOKHCIOT B opraHusme.  Peakmuu

,ZIGKap6OKCI/IJII/Ip0BaHI/I5[, TPpaHCAMUHHUPOBAHUA, OKUCIIUTCIIBHOTO JC3aMUHUPOBAHUA.

Tecmoewie 3a0anun:

1. TpuBHnanbHOE Ha3BaHUE 2-aMUHO-3-TUAPOCKUIIPOTAHOBOM KUCITOTHI

1) cepun;

2) THPO3WH;

3) OKCUTIPOJINH;

4) anaHuH.

2. HazBanne amunokucinotrel H2N — (CH2)4 — CH(NH2) — COOH

1o 3amecTuTesnbHoi HoMeHkIaType IUPAC:

1) 2,6-1MaMUHOTreKCaHOBAasI KUCJIOTA;

2) 2,6-1MaMHUHOKAIIPOHOBAS;

3) a,8-IMaMHHOKAITPOHOBAS;

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

3. BokoBoii paaukan acmaparnHOBOUW KUCJIOTHI:

1) runpodUIBHBIN, MOSIPHBIN, HOHOTCHHBIH, 3apsKEHHBIA OTPUIIATEIIBHO;
2) TuapOOUIBHBIN, TOJSPHBIN, HOHOTCHHBIHN, 3apSKEHHBINA MTOJIOKHUTEIBHO;
3) runpoGHITBbHBIN, TIOJSPHBINA, HCHOHOTCHHBIN, HE3apsSIKCHHBIN;

4) ruipooOHBINA, HEMOHOTCHHBIH.



4. BokoBO# paguKan apruHUHa:

1) runpoUIBHBIHA, TONSAPHBIA, HOHOTECHHBIH, 3apsHKEHHBINA OTPHUIIATEIEHO;

2) TuAPOQUITBHBIHN, MOJISIPHBII, NOHOTEHHBIHN, 3apsKCHHBINA MOJI0XKHUTEIBHO;

3) TuAPOGUITLHBIN, MTOJNSAPHBINA, HEMOHOTEHHBIN, HE3aPSKCHHBIN;

4) rupooOHBIN, HEMOHOTECHHBIH.

3ananus:

3ananmue 1.

Cmecp rMnuHa, alaHuHA, JU3WHA, apTMHUHA, CEPUHA U TJIYTAMHHOBOU KHCIIOTBI
paszensiii MeTooM 3JekTpodopesa npu pH 6.

Onpenenure HampaBleHUE ABUKEHHUS aMUHOKUCIOT MpU 3JeKTpodopese, eciu
U303JIEKTPUUECKUE TOYKH 3TUX AMUHOKHCIIOT COOTBETCTBEHHO paBHbI 3HaueHusiM pH: 6,0;
6,0; 9,8; 10,8; 5,7 u 3,2.

Pemenue:

B wuzoonektpuueckoii touke (pl-pH) cymmapHslii 3apsii a-aMUHOKHCIIOTHI paBEH
HYJI10. B TaHHBIX YCIOBHUSAX TaKOE€ COOTHOUIEHWE BBIMOJIHSAETCS ISl ajJJaHWHA, TJUMLIKWHA U
CEpHHA, 3TH AMUHOKHUCJIOTHI B AJIEKTPUUECKOM T10JI€ MePEeMENIaThCs He OYIyT.

ITpu pH > pl npeobnanaer annoHHas ¢popmMa U aMUHOKHCIIOTA (B TaHHOM cllydae
TIIyTaMUHOBAs KUCIIOTa) OyIeT MmepeMeniaThesl K aHOdY.

B cnyuae, korga pH < pl B pactBOpe mpeobGnanaer kaTHoHHAas GopMma, MOITOMY
JIU3UH U apTUHUH OyIyT IEpPEeMeIaTbes K KaToay.

3aganmue 2.

JlaHbI TP aMUHOKHUCIIOTHI: aCllaparuHOBast, TU3UH U MIUIUH. Onpenenure, B KaKou
cpene — KHUCIION, HEUTPaIbHOM WJTH MIETOYHON — OYAYT HAXOIUTHCS M303JICKTPUICCKHE
TOYKHU 3TUX KUCIIOT MO CPABHEHUIO C TJIMLIMHOM, JJIs KOTOporo pl = 6.

Pewenue:

VY acnaparuHoBoO# KucnoThl pl Oymer HaxomuTbcs B Oosiee KUCIIOW Cpejie, YeM Y
[VIALIAHA, TaK KakK [ IOJABJIECHUS JUCCOLMALMM BTOPOW KAapOOKCHUIIBHOW T'PYIIIbI
TpebyeTcs JOMOIHUTEIbHOE KOJINYeCTBO HOHOB H+.

VY nuzuna pl Oyzaetr HaXoauTHCS B OoJiee MIETOYHOM Cpeie, YeM y TIMIIMHA, TaK KaK
IUIsl TIipefoTBpalleHust oopazoBanusi Bropoil NH3+ rpynmbl TpeOyeTcs JOMOJIHHUTEIbHOE
KoiandecTBo noHOB OH-.

3aganue 1151 pasBUTHA PYHKIMOHAJIBHOM IPAMOTHOCTH

Ilouemy cBexkee MOJIOKO HE CBEPTHIBACTCA NPHU KHISIYEHUH, a MOJIKHCLIEE
cBépThiBaeTcs? UTO MOXKHO cHenarh, 4TOObl M30€KaTh CBOPAUMBAHUS IMOJKHCIIETO
MOJIOKA?

Omeem:

IIpn kunsYeHMH MOJIOKAa Ka3eWH BCErAa JIEHATYpUPYET, HO BBINNANAET B OCATOK
TOrAa, KOraa JMIIEH 3apsfga. B cBexXeM MOJIOKE MOJEKYIbl Ka3eMHa HMEIOT
OTpULIATENIbHBIN 3apsifl. MoJeKyJibl Ka3euHa JIMIIEeHbI 3apsjaa B Kuciao cpene( T. €. B



KHCIIOM MoJioke). CieaoBaTenbHo, N303JIEKTPUUECKasi TOUKA Ka3eMHa HAXOUTCS B KUCIIOU
cpene. [IpenoTBpaTUTh CBEPTHIBAHME MOYXKHO IyTEM J100aBIECHUS COJIBI.

Jlabopamopnasa paboma Ne 3

Onpeodenenue memnepamypul niae1eHUsA AMUHOKUCTIOM

Teopemuueckan yacmo

Kaxmnoe uHIUBUAYyallbHOE COEJUMHEHHE XapaKTepu3yeTcs HaOopoM (PuU3HNKO-
XUMUYECKUX KOHCTaHT. Hanbosee pacnpocTpaHEHHBIMU U3 HUX SIBISIOTCS TeMIlepaTypa
KHUIIEHUSI U TJIABJICHUS, [T0Ka3aTelb MPEJIOMIICHUS, TUIOTHOCTD.

Temneparypoii miaBieHUs CUMTAIOT UHTEPBAI TEMIEPATyp C MOMEHTA IMOSBICHUS
KUAKON (ha3pl 4O MOMEHTA IMOJHOT'O MCYE3HOBEHUs TBEPAOH (a3bl. Uem BellecTBO YHIIIE,
TEM MEHbIIIE WHTEpBaJ TeMIlepaTyphbl IUIaBleHus (kak mnpaBuwio, He Oonee 0,5°C).
HesnauuTenpHble KOJIUYECTBA MPUMECH MPUBOJAT K CUJIBHOMY CHIDKCHHUIO TeMIEpaTyphl
riaBienus. PacxokaeHue onpenensieMod TeMmIeparypbl IUIaBJICHUS W CIPABOYHOM
BEJTUMYUHBI ISl YUCTOTO COCTMHEHUS JJOJDKHBI COBITA/IATh.

[Ipu HarpeBaHuu BelecTBa B HEM YCTaHABIMBAETCA TEIJIOBOM OanaHC: CKOPOCTh
MOJIBOJIa Terla B KaKOW-TO MOMEHT CTAHOBUTCS PaBHOM CKOPOCTH €r0 paccerBaHUS.
[TockonbKy CKOPOCTh MOJIBOJIA M CKOPOCTh PACCEMBAHUSA 3aBUCAT OT PA3HOCTU TEMIIEPATyp
MEXIy OOBEKTOM M Cpeloi, TO B COCTOSHMM TEIUIOBOI'O DPABHOBECHS Yy BEIIECTBA
yCTaHABIMBAETCS omnpenenéHHas Temmneparypa. OHa 3aBeoMO HUXKE, YeM TeMIeparypa
TUTAMEHH, 3a CUET pacCEUBaHUs TeIlla.

AMUHOKHUCITOTHI — O€CIIBETHBIE KPUCTAJUIMUECKHE BEIIECTBA, PACTBOPUMBIE B BOJIE;
£r1 220—315 °C. Beicokas TeMmnepaTypa IUIaBJICHUs aMUHOKUCIIOTHI CBsI3aHa C TEM, 4TO
UX MOJIEKYJIBI UMEIOT CTPYKTYPY IJIaBHBIM 00pa3oM aM(OTEPHBIX (IBY3apsIHBIX) HOHOB.

JI7ist BceX aMHMHOKHUCIIOT HE MPEACTABISETCS BO3MOXKHBIM OJTHO3HAYHO (PUKCUPOBATH
TEMIIEPaTypPy MIABICHUS, TOCKOJIBKY 3TOT MPOIIECC COMPSIKEH C PA3IOKECHUEM.

Tepmuueckast pgecTpykius (QpparMeHTa TIJIMIIMHA HAOMI0JAaeTcss B HMHTEpBAJe
TEMIIEpaTyp, Kak MpaBHJIO, B 3aBUCUMOCTHM OT 3aMECTUTENEH B paaukaie, NpHYEM
XapakTep paJKaja BIUsSET Ha CTAAMMHOCTh U CKOPOCTH MpoIiecca Pa3ioKeHUS.

Ilpakmuueckas wacmo

eab: npoaeMOHCTPUPOBATH BO3MOXHOCTH CIIUPTOBKH JIJI1 HATPEBAHUS BEILIECTB.

[lepedyenp nmaTtynkoB IUGPOBON JTAOOPATOPUM: NATYUK BBICOKOTEMIIEPATYPHBIN
TEPMOITAPHBIM.

JlononHUTENbHOE 000PYAOBAHKE: IITATUB C 3A)KUMOM; CITUPTOBKA.

Marepuanbl 1 peakTUBbI: COUPT STUIIOBBINA, AMUHOKHUCIIOTBHI.

Texnuka 6e3onacnocmu:

1. PabGora cBsizaHa ¢ OTKPBITHIM IIJIaMEHEM — OeperuTech oxora!

2. Tepmorapa mociie W3BJICYCHUS M3 TUIAMEHHU OCTHIBACT HE cpazy — Oeperurech
oora!

3. B cimpToBKe coAepKUTCS TOproYast KUIAKOCTb.



4. PaboTaTh B OUKax.

Hucmpyxkyusa K 6binonneHuIo 1a6opamopuoil padoomal:

B npoOupky HachlbTe NOPOIIOK TJIMIMHA HAa 2—3 CM MO BBICOTE. 3aKpemuTe
NpoOUPKY B JallKe IITaTHBA, a TEPMOIMAPHBIA AATUMK TaK, YTOOBI €ro KOHYHMK JOXOJUI
MOYTH JO JIHa MPOOMPKH, HO HE Kacalcsi HU JHA, HU CTeHOK (puc. 1). OTmersTe
TEMIEpaTypy IHINHA.

3aXruTe CHUPTOBKY U MOCTaBbTE €€ MO0 MPOOUPKY C TITUILUHOM.

HaGmionaiite 3a uM3MEHEHHEM TEeMIEpPaTypbl, 3aHOCA PE3yJIbTAThl HU3MEpPEHUN B
Ta0IuILy.

Yepes HEKOTOpOE BpeMsl MOCIIe Hayala HarpeBaHUs TeMIeparypa cTaOUIu3upyeTcs.
[locne 3TOro ocTaHOBUTE HArPEBAHUE.

Oo6pature BHUMaHue! CTaBUTh HArpeTyr0 MNPOOHPKY B IUIACTHUKOBBIM IITAaTUB
Henb3s. Hy)KHO J0KIaThCsl €ro oXJa)AeHus B JarKe MTaThBa.

Pe3ynvmamul usmepenuil/nadnrodenuil

Ne Temneparypa rnununa [Temneparypa rinunuHaTemneparypa raunuHa |TeMiepaTypa riniuHa
0e3 HarpeBaHus yepe3 | MuH yepe3 3 MUH yepe3 5—6 MUH

1

Ne [Temmepatypa amanuna |Temmepatypa anannHa [lemneparypa ananuHa |[eMrmeparypa ajaHuHA
0e3 HarpeBaHUs yepe3 1 MuH yepes 3 MUH yepe3 5S—6 MuH

2

No |Temnepatypa rinyra-  (Temneparypa riyra- Temneparypa riryra- Temnepatypa riyra-
MUHOBOW KHCJIOTHI 6€3 |[MHUHOBOM KHCIIOTHI Ye- |[MHUHOBOW KHMCJIOTHI Ye- |[MHUHOBOM KHCJIOTHI Ye-
HarpeBaHUs pe3 1 MmuH pe3 3 MuH pe3 5—6 MuH

3

No Temnepatypa nu3una |Temneparypa iu3uda |Temmneparypa iu3una |[emmnepaTypa JIu3uHa
0e3 HarpeBaHUs yepe3 1 MuH yepes 3 MUH yepe3 5—6 MuH

4
AHanoeuuno npogedume onvim ¢ Opy2uUMU AMUHOKUCIOMAMU, HANPUMED ALAHUHOM.
Bwigoowt:
Coenatime 6618600 0 memnepamype niagleHus amuHoxuciom. Yem oOHa

ooycnosnena?

KonTpoJsibHBIE BOITPOCHI:

1. [Touemy Temnepartypa, 40 3HAUCHUH KOTOPOU YJIAETCS HATPETh BEIIECTBO, HHUKE

TEMIIePATypPhI MJIAMEHU ?

2. [Toyemy HEBO3MOXHO OJHO3HAYHO 3a(DMKCHUPOBATH TEMIIEPATyPy IIABICHUS IS

AMHUHOKHUCJIOT?

3. Ucnonb3ys

JIaHHBIC

JUTEPATYPHI,

3aMCHUMBIX U HC3aMCHUMbIX aMHUHOKHCJIOT.

CpaBHUTE

TEMIEPATYPhI

IIJIaBJICHUA



Jlabopamopnasa paboma Ne 4

Bausanue memnepamypul na ceoiicmea 6enkog

Teopernyeckas 4acThb

OO61mMM CBOMCTBOM a-aMUHOKHUCIIOT SIBJISIETCS MTPOLIECC MOJMKOHICHCAILINH,
MPUBOSIIMN K 00pa30BaHUIO MENTUA0B. B pe3ynbrare 3Tol peakuuu GopMUPYIOTCS
aMUJHBIE CBSI3U MO MECTY B3aUMOJIEUCTBHS KapOOKCUIIBHOW IPyIIbI OJHOM a-
AMMHOKHUCJIOTHI U AMUHOTIPYIIIBI APYTrOX a-aMUHOKHUCIIOTHL. B nmentuaax sra cBA3b

Ha3bIBACTCA HCHTHI[HOfI CBA3BIO B COCTaBC H6HTPII[HOI>1 I'pYyIIIbI.
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Puc. Cxema o0Gpa3oBanus TpeoHUIGEHUATAHUITHPO3UHA

Ha3Banuss mentuioB CTposATcs NOYTEM  MOCIEAOBATEIBHOTO  IMEPEUYMCICHUS
AMUHOKHUCJIOTHBIX OCTaTKOB, HaunHas ¢ N-koHIa, ¢ mobaBieHuem cyddukca -mi, Kpome
nocieaHei C-KOHIIEBOII aMUHOKUCIIOTHI, JIJIs KOTOPOM COXpaHseTcs €€ MOJTHOE Ha3BaHUE.
JI1s1 ocTaTKa acmaparuHOBOM KUCJIOTHI UCIIOJIb3YETCsl HA3BaHUE aCTIapTHIL.

VY cTaHOBIIEHO, YTO JIJIsl KaXXA0ro Oelika XapakTepHa TOJIbKO OJHAa MPOCTPAHCTBEHHAS
CTPYKTYpa, B KOTOPOHM OH CTaOWJIEH W TMPOSBISET OHOJIOTMYECKYIH) aKTHMBHOCTh. JTa
CTPYKTypa HOCHUT Ha3BaHHWE HATHUBHOW KoHbopmanuu Oenka. M3MeHeHHWEe HATHBHOMN

KoH(popMaru Oenka, COMPOBOXKIAIOIIEECS TOTEPEH XapaKTEPHBIX MJIsi HETO CBOMCTB:
pPacTBOPUMOCTH, OHOJOTMYECKON AaKTUBHOCTH, B3JIEKTPO(OPETUUYECKOW MOABUKHOCTU U
Ip., Ha3bIBaeTCs JIeHaTypanuen. Jlenatypanus, Kak MpaBuiIo, 3aTParuBacT Y€TBEPTUYHYIO,
TPETUYHYI0O M YACTUYHO BTOPUYHYIO CTPYKTYphl OCJIKOBOW MOJEKYJIbl M HE
CONPOBOXKJIAETCS KAKUMHU-ITHMOO HU3MEHEHUSIMU MEPBUYHON CTPYKTYyphl. [leHarypauuio
MOTYT BBI3bIBaTh pa3iu4Hble (U3UYECKHE U XUMHUYECKUE (aKTOphl: BBICOKAs



TEMIEpaTypa, MEXaHUYECKUE BO3ICUCTBUs, MOECUCTBUE HWOHUBUPYIOIIUX W3IYYCHUH,
0o0paboTKa yJIbTPa3ByKOM, JAEHCTBHE OPraHUYECKHUMH pPACTBOPUTENSIMHU, pacTBOpamMu
KHUCJIOT, LIEJI0YEH, COJIEH TSKENBIX MeTallioB. [IpuMepoM TeninoBoU AeHATYpalud MOXKET
CIIY’)KUTh CBEpTHIBaHHE Oenka mpu Bapke sul. JleHarypauus O€NKOB MPOUCXOAUT B
KENyKe, T/I€ UMEETCS CUJIbHOKUCTAs CpeJla U 3TO CHOCOOCTBYET PaCLICIUVICHUIO OEJIKOB
nporeosuTudeckumMu  (epmentamu. Ilo mepe cTapeHus opraHuzMa HPOUCXOJUT
MOCTENEeHHAs, XOTA M Ype3BbIYalHO MEJJICHHAsA, JIeHaTypalus OENKOB UM CHHXKEHUE HX
ruapopuinbHocTU. [lpu onpenenéHHbIX YCIOBHUSAX IE€HATYpUPOBAHHBIM OENOK MOXKHO
YaCTUYHO WJIM TIOJTHOCTBIO BEPHYTh K UCXOJHOMY HAaTUBHOMY cOCTOsiIHUIO. Takoii nmpouecc
Ha3bIBAETCSl peHATypalueil, a 0eJI0OK — pPEeHaTypUpO- BAaHHBIM. DTOT MPOLIECC MPOUCXOTUT
CaMOMPOU3BOJIBLHO MpHU 3HauYeHHUsX pH U TemmepaTypsl, obecrieunBarOUMX CTa0OUIbHOCTD
HaTUBHON (opmbl. PeHaryparuio OOBIYHO TPOBOJAT B MSTKUX YCIOBHSIX, MEIJIEHHO
CHHMasI BO3/ICHCTBHE.

OObIuHO jAeHaTypanus Oenka HaOmogaeTcs IN VItro, mpu BO3JACHCTBUU HAa HETO
AHOMAJIBHOW TEMIIEpaTyphl HIH JeHaTypaHTta modueBuHbl, H' wim OH— wonoB (T. e.
anomanpHoro pH) M T. A.) OnHako pacmaa TBEPAOW CTPYKTYphl Oenka U 3arem eé
NOBTOpPHAsi CAMOOPTaHU3AIMs MPOUCXOJUT U B JKMBOW KJIETKE — YTO HUIPAET BAXKHYIO
pOJIb, HAIIPUMED B MPOIIECCE TPAHCTIOPTA OEIKOB Yepe3 MEMOpaHBI.

B wunrtepBane temmneparyp, mpuOmmsutenbHo or 0 go 40 °C, pacTBOpHUMOCTh
OOJBIIMHCTBA OEJIKOB BO3pACTaeT C IMOBBIINIEHHMEM Temmeparypsl. [lpu Temmeparypax,
npeBbimaronux  40—50 °C, OONBIIMHCTBO OEIKOB yTpauuBaeT CTaOWIBHOCTD,
HAUMHACTCS WX JIGHATypalus, COMPOBOXKAAIOMIASCA OOBIYHO PE3KUM CHUKCHUEM
PacTBOPUMOCTH.

[IpakTueckas yacthb

I]ens: npoaeMOHCTPUPOBATH MPOIIECC ACHATYpAIMH OeTKa.

[Tepedyens naTunkoB MUGPOBOH TaOOPATOPUU: JATIYMK TEMIIEPATYPHI (TUIATHHOBBIN ).

JlomonHuTeNbHOE 000y I0BaHHE: IUTATUB C 3aKMUMOM; CIIUPTOBKA.

Martepualibl 1 peakKTHBBI: PACTBOP SIMYHOTO OeKa.

Texnuka 6ezonacnocmu:

1. PaGoTa cBsizaHa ¢ OTKPBITHIM TUIAMEHEM — OEperuTech oxora!

2. JlaTauk TeMIiepaTyphl MOCJe U3BJICUYCHHUS W3 IUIAMEHU OCTHIBAET HE Cpazy —
oeperurech oxora!

3. B crimpToBKe comepKUTCS Toprodast KUIAKOCTb.

4, PaGoTtars B oukax.

Hucmpykuua K 6blnoiHeHu0 1ad6opamopHoil padomol:

B 4 npoGupku mnomecture mno 0,5 M pacTBopa SMYHOrO Oenka. 3aKpemnuTe
MpOOUPKY B JIaNIKE INTaTHMBa, a JATYUK TEMIIEPATyphl TaK, YTOOBI €r0 KOHUYMUK JTOXOJIHII
MOYTH JI0 JHa TPOOMPKH, HO HE KacajJicsi HHM AHA, HU CTeHOK (puc. 1). OTtmerbTe



TeMIlepaTypy pacTBopa sUyHOro Oenka. IIpUroTOBIIEHHBI  pacTBOp  JOJKEH
MpeABaAPUTEIBLHO OBITh OXIAXKIEH.

3aXruTe CIUPTOBKY U MOCTaBbTE €€ MOJ MPOOMPKY C PACTBOPOM SIMUHOTO OeliKa.
HaGmronaiite 3a u3MeHeHuEM TeMIrepaTypbl, o0coOOeHHO BHUMaTtenbHO nocie 50 °C, 3anocs
pE3yNbTAaThl UBMEPEHUN B TaOIUILY.

UYepe3 1—2 MHUH OCTaHOBHUTE HarpeBaHUE.

PactBop oxmaaute u pactBopute B Boje. Crenaite BBIBO/I.

O6patrure BHUMaHue! CTaBUTh HArpeTyr0 NPOOMPKY B IUIACTHUKOBBIM IITAaTUB
Henb3s. Hy)kHO AoKaaThes €€ OXJIaKIeHus B JIANKe TaTHBA.

Jliist cpaBHEHMSI POBEAUTE OIBIT C U30JIATOM PACTUTEIBLHOTO OeliKa.

Pe3ynivmamul usmepenuil/nadarodenuil
Temnepatypa HarpeBanusi | Bpems HacTymieHus qeHaTypanuu

PacTBop ssuHOTO OEnka

W3005T pacTUTENbHOTO OenKa

(TopoxoBoT0)

KoHTposbHBIE BONIPOCHI:

1. Kakue n3MeHeHus: NpouCXoAsT B CTPYKType Oenka npu HarpeBaHun? MenseTcs
JIM €T0 NIEPBUYHASL CTPYKTypa?

2. Kak Ha3bIBaeTCs IpOLECC CBEPTHIBAHUSA OEIKOB?

3. [louemy cBepHyBIIHIiCS O€JIOK HE pacTBOpsIETCS B Boje?

3ananmne:
[Ipuneiite K suYHOMY OCIKY CHHPT WIM KHCIOTY. UYTo Habmogaere mpH
n00aBIeHUH K OCJIKY CIIUPTa U KUCTIOTHI?



