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I[HosicHuTEIbHASA 3aAIIUCKA

AKmyanvHoCmb npozpammul

[IporpamMma nMeeT CONMAIbBHYIO 3HAYMMOCTD JJIsl Hallero odmiectsa. Poccuiickomy
o0IlIeCTBY HY>KHbI 00pa30oBaHHbIE, HPABCTBEHHbIC, MPEANPUUMYHUBLIC JIOJIU, KOTOPHIC
MOT'YT CaMOCTOSITEJIbHO MPUHUMAaTh OTBETCTBEHHBIC PEIICHHMS B CHUTYyalHUsX BHIOODA,
POTHO3UPYST MX BO3MOKHBIE mocieacTBuss. OnHa u3 3aa4 oOpa3oBaHUs Ha CETrOJHSI —
BOCIIUTaHHE B peOEHKE CaMOCTOSITEIbHON JMYHOCTU. JlaHHAs mporpaMma CrocOOCTBYET
Pa3BUTHIO Y YUaAITUXCSl CAMOCTOSATEIIBHOTO MBIIUICHUS, (DOPMUPYET YMEHHUSI IPUOOPETATh
U TPUMEHSTh, TIOJIydY€HHbIE 3HaHUS Ha mnpakTtuke. Pa3zButne u QopMupoBaHue
BBIIIICYKA3aHHBIX KA4eCTB BO3MOXKHO OJiarojapsi pa3BUTHIO HAyYHO-TIO3HABATEIHLHOTO
UHTEpeca BO BpeMsl 3aHITHH.

Kypc mnpenanazHaueH ywamuMmcs cTapiieid  IIKOJIbl  €CTeCTBEHHO-HAay4YHOTO,
TEXHOJIOTUYECKOTO WJIM YHHBEPCAIbHOTO Mpoduied OOydeHHS W MOXKET OBITh Kak
00s13aTeNTbHBIM ~ Y4EOHBIM  TIPEAMETOM 10 BBIOOPY ydwalierocss W3 KOMIIOHEHTa
oOpa3oBaTeIbHON OpraHu3aliyd B BapMAaTUBHOM 4YacTH y4yeOHOTO IUIaHa, TaK U KypcoM B
paMKax BHEYPOUYHOH JESITeNIbHOCTU W/UIW JOTOJHUTEIbHOro oOpa3zoBanus. [locobue
PEKOMEHAYETCS UCIIOJIB30BATh JJII IPOBEICHUS AIEKTUBHBIX KypCOB.

KoHuenuus coBpeMeHHOro 00pa3oBaHUs MOAPA3yMEBAET, YTO YUUTENb MEepecTaT
OBbITh OCHOBHBIM HCTOYHHKOM HOBBIX 3HaHUH, a CTAHOBUTCA OPraHU3aTOPOM
NO3HABATENIBHON  NIESITEJIBHOCTUM  y4yalllUXCs, K KOTOPOM MOKHO OTHECTH U
UCCIIEA0BATENbCKYIO AeATENbHOCTh. COBPEMEHHBIE AKCIEPUMEHTAIBHBIE HCCIEIOBAHUS
0 XUMHUU YK€ TPYAHO MPEACTaBUTH 0€3 MCIOIb30BAHUS HE TOJBKO aHAJIOTOBBIX, HO U
UGPOBBIX  M3MEpPUTENBHBIX  TpubopoB. B denepanbHOM  rocyaapcTBEHHOM
obOpazoBarensHoM ctaaaptre (PI'OC) mpomucanHo, 4YTO OJHUM W3 YHUBEPCAIBHBIX
y4eOHBIX JEHCTBUN, MPHOOPETAEMBIX YUYAIIUMUCSH, JOJKHO CTaTh YMEHHE «IIPOBEICHUS
OMBITOB, MPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUI, IPSIMBIX U KOCBEHHBIX U3MEPEHUI
C HCIOJNH30BAaHUEM AHAJIOTOBBIX M IU(MPOBBIX M3MEPUTENBHBIX MPUOOPOBY». [[is 3TOTO
YYHUTETh XUMHUHA MOYKET BOCIIOJIB30BATHCSI YIEOHBIM 000pYOBaHUE HOBOTO TTOKOJICHUS —
U (QPOBBIMH JTAOOPATOPUSIMH.

[udbpossie mabopaTopuy MO XUMHUU TPEICTABICHBI JATYUKAMU TSI U3MEPCHHS H
pETHCTpAIMU Pa3UYHBIX MapamMeTpoB, WHTepdericamu cOOpa MaHHBIX W MPOTPAMMHBIM
oOecrieueHneM, BU3YATHM3UPYIOIMUM SKCIIEpUMEHTaIbHbIC JaHHBIC Ha dKkpanHe. [Ipu sTom
AKCOEPUMEHT OCTa€TCid TPAJUIMOHHO HATYpHBIM, HO JIaHHbIE SKCIEPUMEHTA
00pabaThIBalOTCSI U BBIBOJASITCS Ha D3KpaH B peajbHOM MaciTabe BpEeMEHH U B
pauroHaabHOM rpaduyeckoid opMe B BUAEC YHUCICHHBIX 3HAUCHUH, AUarpamMm, rpadukon
1 Tabnui. OCHOBHOE BHUMAHHUE y4YalllUXCA MPU 3TOM COCPEAOTAUYUBAETCA HE Ha cOOpKe U



HACTPOWKE IKCIIEPUMEHTAIBHON YCTAHOBKH, & HA NPOCKTUPOBAHUHU PA3JTUYHBIX BAPUAHTOB
MPOBEICHUSI JKCIEPUMEHTA, HAKOIUICHUM [AaHHBIX, WX AaHAJIW3€ W WHTEPHpETalluu,
(OopMyIHpPOBKE BHIBOJIOB.

C TOYKM 3peHUs] HAYKH, YKCIIEPUMEHT — ATO UCCIEAOBATEILCKUN METO]] 00yUEHHUS,
KOTOPBIM MOJHUMAET MO3HABATENIHHBIN MHTEpEC Ha 00Jiee BHICOKUN YPOBEHb, YCUIUBAET
MOTHUBALUKD CAaMOCTOSITEIIbHOW JEATENbHOCTU. lcciienoBarenbCKu METON  SIBJISIETCS
yciioBueM (OpMHUPOBaHUS HHTEpeca, MOTPEOHOCTH B CaMOCTOSITEIbHOM, TBOPYECKOU
NEATEIBHOCTH YUYaIUXCS.

HccnenoBaTenbCkuil MPOLECC COCTOUT U3 HECKOJBKUX 3TAIOB: Pa3/IeJ€HUE CMECHU
BEIIECTB, BBIJICICHUE MOJICKYJI OMPEACIEHHOTO CTPOCHUS, UX UACHTU(UKAIUS U U3yUCHUE
poJiu B MeTaboJIn3Me.

3aHATHS UHTETPUPYIOT TEOPETUUECKNE 3HAHUS, U TPAKTUUYECKUE YMEHUS, U HABBIKU
y4Yammxcs B €JUMHOM TpoIiecce AesATeIbHOCTH YUeOHO-UCCIIeIOBATEIbCKOTO XapaKTepa.

JlaHHBIN KypC COJlepaTeIbHO CBA3aH C KypcaMHU XUMUH, OUONOTHHU, QU3UKH U
HOCUT WHTETPUPOBAHHBIM XapakKTep, CIOCOOCTBYS pPa3BUTHIO €CTECTBEHHO-HAYYHOTO
MHUPOBO33pCHUS ydalnuxcs. B yueOHOM TiaHe 3JeKTUBHBIN Kype «buoxumusy siBiseTcs
4acThI0 MpeaMeTHOW obOnactu «EcTecTBeHHO-HAay4YHBIE MpEeaMeEThl». Marepuan mocoous
oOecreynBaeT: 3HAKOMCTBO C COBPEMEHHBIMU (PYHIAaMEHTAJIbHBIMH W TPHUKIAJIHBIMU
UCCIIEIOBaHUAMH B  oOmactu  Ouoxumuu;  (QOpPMUpPOBAHUE y  OOyYarOUIUXCS
KOHBEPT€HTHOTO MBIIUICHUS; YriyOjieHne W 0000IeHHe 3HaHUW IIKOJIBHUKOB O
BBICOKOMOJIEKYJISIPHBIX BEIIECTBAaX, METOJAaX WX HW3Y4YEHUs; PACKPBITUE IIPUHIUIIOB
(GYHKIIMOHUPOBAHMS )KUBBIX CUCTEM; 3HAKOMCTBO C UICTOPUEH Pa3BUTHS €CTECTBO3ZHAHUSA U
COBPEMEHHBIMU pPa3pabOTKaMH YYEHBIX; BOCIHTAHHE OEPEKHOTO OTHOUICHUS K KUBOU
npupoje, GopMUpOBaHUE KYIbTYphl MUTAHUS, O0yUECHHE apTyMEHTUPOBAHHOMY BEIACHUIO
JIMCKYCCHUH; )KEJTAHUE 3aHUMAThCS HAYYHO-IIPAKTUYECKOU 1€ TEIBHOCTBIO.

[TocoGue comepUT METOAMYECKHME KOMMEHTApUU TI0 OpraHU3allud 3aHATUN
(ocobeHHOCTH, CTPYKTYpa, COAEPKaHNUe, BUJIBI NESITEILHOCTH, POpPMBI 3aHATHH U T. 1.). Ha
3aHATHSX ydYalluecs pPa3BUBAIOT AHAJIUTHYECKHE CIIOCOOHOCTH TIPU TMPOBEICHHUH
MPAaKTUYECKUX PadOT, yCTAaHABIMBAIOT MPUYMHHO-CIICICTBEHHBIE CBSI3M IMPU WU3YyYEHUU
METO/IOB OMOXMMHH, Y3HAIOT O BO3MOXKHOCTAX WX NMPUMEHEHHs] B MEIAUIIMHE, MMHIIECBOU
MIPOMBIIINICHHOCTH, (hapMarieBTHKE.

Ilenesasn ayoumopus

Yyamuecs 10 u 11 xmaccoB 001meo0pa3oBaTeNbHBIX MIKOJ, KOTOPBIE 000PYTOBAHBI
«I1IKOTBHBIMU KBAHTOPUYMAMM.

Henv npocpammeor

O3HaKOMUTH y4YalIMXCS C OHMOXMMHUEW KaKk HayKod OSKCHEpPUMEHTaJIbHOM,
couertaroniell B cede OpraHnyecKyro XuMuio u Ouosoruto. Takke JaHHBIA Kypc TTOMOXET
chopMupoBaTh HABBIKM CaMOCTOSITEIbHOM pabOThl ¢ HUGPPOBBIMU  JTATUUKAMH,
MIPOBECHUS U3MEPEHUM U 00paOOTKHU MOTYyUYEHHBIX U3MEpeHuid. Pa3BUTh o3HaBaTEIbHbBIN



MHTEPEC W METAalpeIMETHbIE KOMIETEHIMH OOYyYalouuXcsl 4Yepe3 MNPaKTHUYECKYIO
NEeSATENbHOCTD; PACHIMPUTh, YTAYOUTh M OOOOLIMTH 3HAHHUS O CTPOCHHUH, CBOMCTBAX M
GyHKIMAX OMOMOJEKYN; c(HOPMHPOBATh YCTOMUMBBIA HMHTEpeC K Npo(ecCHOHaTIbHON
NEeSTENbHOCTU B 00JIaCTH €CTECTBEHHBIX HAYK.
IInanupyembie pe3yJibTaThl OCBOCHHUSI Y4eOHOI0 NpeAMeTa XMMHUH € ONIUCAHNEM
YHHUBEPCAJIbHBIX Y4eOHBIX IeHCTBHUIA, JOCTUTAeMBbIX 00y4a0IIUMHCSH

Jluunocmmuowie pe3yiomamol:

Obyuarowuticsi NOAYYUM 803MONCHOCIb OJisL POPMUPOBAHUS CLEOVIOWUX TUYHOCTIHBIX
YVii:

ompeiesIieHre MOTUBAIIMY U3YYEHUST yUeOHOro MaTepuaa;
OIICHUBAaHHUE YCBAMBAEMOT0 YUeOHOr0 MaTepuaia, UCX0Is U3 COIMATbHBIX U JIMYHOCTHBIX
IICHHOCTEH;

MOBBINICHUE CBOETO 00pa30BaTEIBLHOIO YPOBHS M YPOBHS TOTOBHOCTH K H3YYCHHUIO
OCHOBHBIX UCTOPUUYECKUX COOBITHH, CBI3aHHBIX C UCTOPHUEH Pa3BUTHSI XUMHUU U OOIIIECTBA;
3HAHUE MPaBUJI MMOBEJCHUS B UPE3BbIYAWHBIX CUTYAIUAX;
OLICHMBAHUE COLIMAILHON 3HAYUMOCTH MPO(deCcCuii, CBI3aHHBIX C XUMHUEH;
BJIaJICHHE TMpaBWJIaMU O€30MacCHOTO OOpallleHus C XUMUYECKMMH BEIIeCTBAMHU U
000pyA0BaHUEM, TIPOSIBIIEHNE IKOJIOTUYECKON KYJIbTYPHI.

Memanpeomemmnie pezynomamaol:

Pezynamusnoie

Obyuarowutics noiyyum 603MOACHOCHb OJis1 POPMUPOBAHUSCICOVIOWUX Pe2YISIMUBHBLX
yvi
1ieJIenoJIaranie, BKJIIOYas IMOCTAHOBKY HOBBIX II€JieH, MpeoOpa3oBaHHE MPAKTUUYECKOM
33/1a4d B TO3HABATEIIPHYIO, CAMOCTOSITEIBHBIN aHalli3 YCJIOBUM JOCTIIKCHMS IIEIH Ha
OCHOBE Yy4Y€Ta BBIJICJICHHBIX YUYHUTEJIEM OPHUCHTHPOB JICHCTBHS B HOBOM YyYeOHOM
MaTtepuaie;
TJIAHUPOBAHUE MYTH JOCTUKECHUS LIEJICH;
yCTaHABIIMBAaHWE IICJIEBBIX IIPHOPUTETOB, BBIJICICHUE aJIbTEPHATUBHBIX CIIOCOOOB
JOCTIKEHUS 1IeTTN ¥ BRIOOp Hanbosee d(hpekTuBHOTO cTIoc00a;
YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABISATH UM;
yMEHHE MPUHUMATh PEIICHUS B MPOOJIEMHON CUTYaINH;
MOCTaHOBKa y4eOHOM 3a/1auM, COCTABJICHHUE TIJIaHa U TTOCJIEI0BATEIIbHOCTH JICUCTBUM;
opra"u3zaius padoyero MecTa pHu BHITTOJHEHUH XHUMHUYECKOTO SKCIIEPUMEHTA;
MIPOTHO3UPOBAHNE pe3yJbTaTa YCBOCHHUS, OIICHMBAHHWE YCBOCHHOI'O MaTepualia, OlCHKa
KayecTBa M YPOBHS YCBOCHHSA, KOPPEKIMS B IUIJAH M CHOCOO JCHCTBUSA MpH
HEeoOXoauMOCTH. [lo3nasamenvHbie

Ob6yuarowutics noayuum 603MONCHOCIb 0l POPMUPOBAHUS CTLEOYVIOUSUX



nosxnasamenvHvix YV/I:

TIOWCK M BBIICTICHUE HH(POPMAIIHH;

aHaNIM3 ycIOBUM M TpeOOBaHUMU 3a/1ayu, BHIOOP, COMOCTABIEHUE U OOOCHOBAaHME CIOCcO0a
pelIeHus 3a1a4H;

BbIOOp Haubosnee 3G(PEKTUBHBIX CIOCOOOB pEIICHUS 3aJaud B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

BBIIBUKEHUE M 00OCHOBAHHE TMIIOTE3bI, BEIOOP criocoba €€ MpoBEpKH;

CaMOCTOSITEJIbHOE  CO3/IaHHE  aJIfOPUTMA  JIEATEIbHOCTH TMPH pEUIeHUU MpodJemM
TBOPUYECKOI'0 U MOMCKOBOI'O XapaKTepa;

YMEHHS XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHHIO U CBOMCTBaM;

ONMCHIBAHNE CBOWCTB TBEPHBIX, KHUJIKHX, Ta3000pa3HBIX BEIIECTB, BBIJCICHHE WX
CYIIECTBCHHBIX MTPU3HAKOB;

U300paKeHHE COCTaBa MPOCTEHIIMX BEIIECTB C IOMOIIBIO XUMHYECKHX (OpMyn U
CYITHOCTH XUMUYECKUX PEAKIUH C IOMOIIBI0 XUMHYECKUX ypaBHEHUH;

pOBeJCHUE HAOIIOICHUM W ONKHCaHUE TPU3HAKOB M YCIOBUM TEUCHMS] XUMHUYECKUX
peaKkiuii, BBINIOJHEHUE XHWMHYECKOTO OKCIEPUMEHTA, BBIBOJIBI HAa OCHOBE aHaju3a
HAOJIIOIEHNI 332 SKCIIEPUMEHTOM, pellieHue 3aj1ay, MOoTyYeHue XUMUYECKOH MHPOpMaIiu
U3 PA3JIMYHBIX UCTOYHUKOB;
YMEHHE OPraHU30BbIBATh UCCIICIOBAHUE C LIENIBIO IPOBEPKU TUIIOTES;
yYMEHHE JIeTIaTh YMO3aKIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOIBI,
yMeHHE OOBEKTUBHO OLIEHMBATh MH(QOPMAILIMIO O BEIIECTBAX M XMMHUYECKHX Ipolieccax,
KPUTHUYECKH OTHOCUTBHCA K TICEBAOHAYYHOU MHPOPMAIIUH.

Kommynuxamusnuole

Obyuarowuiics noaYYUm 803MOHNCHOCMb OJis1 POPMUPOBAHUS C1e0YIOUUX
KOMMYHUKamugnvix YV/I:
MOJIHOE U TOYHOE BBIPAKEHHE CBOUX MBICIIEH B COOTBETCTBHM C 33a/Ja4aMH U YCIOBUAMH
KOMMYHUKAIIHNH;
aJIeKBaTHOE HCMOJIb30BAHUE PEYEBBIX CPEICTB JJISI TUCKYCCUU M apryMEHTAllUd CBOEH
MO3UIIMK, YMEHHUE TPEJICTaBIATh KOHKPETHOE COJEp)KaHWE C COOOIIEHWEM €ero B
MMICBMEHHOW W YCTHOM  (Qopme, OmpeaeliecHHe  CIocoO00B  B3aMMOICHCTBUS,
COTPYIHUYECTBO B TIOWCKE U cOOpe MHPOpMAIIHH;
OTIpEJICIICHNE CIOCOOOB B3aMMOJICUCTBUS, COTPYAHHMYECTBO B TIOUCKE © cOope
uH(pOpMaIK, y9acTHe B AUAIIOTE, TUIAHUPOBAHNE OOIINX CIIOCOOOB pabOTHI, MPOSIBJICHUE
YBKUTEIHHOTO OTHOIICHUS K IPYTUM 00y4aeMbIM;
OMHUCAHUE COJICP’KAHUS BBIMIOJTHAEMBIX JIEMCTBUU C LENbI0 OPUEHTUPOBKHU MPEIMETHO
MPAKTUYECKOMN JESATETbHOCTH;
YMEHUS YUYUTHIBATh Pa3HbIE MHEHUSI U CTPEMUTHCSA K KOOPAMHALUY PA3TUYHBIX MO3UIUN B
COTPYJHUYECTBE;



(dopMynrpoBaTh COOCTBEHHOE MHEHUE U MO3ULIMI0, apTYMEHTUPOBATh U KOOPAUHUPOBATH
e€ ¢ MO3UIMUAMU MAPTHEPOB B COTPYAHUYECTBE IMpPH BbIPAOOTKE OOLIEro peuieHus: B
COBMECTHOM AEATCILHOCTH;

OCYIIECTBIISITh B3aUMHBII KOHTPOJb M OKa3blBaThb B COTPYIHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb;

IUTAaHUPOBATh OOIIME CMOCOObI pabOThl; OCYIIECTBIATh KOHTPOJb, KOPPEKLHUIO, OLEHKY
neicTBUM napTHEPA, yMETh YOXK1aTh;

UCIIOJIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA JIJIs1 OTOOpaKEHUS CBOUX UYBCTB, MBICIIEH,
MOTHBOB M MOTpeOHOCTEH; 0TOOpaxkaTh B peun (OnucaHue, OOBSICHEHUE) COJEp KaHHe
COBEpIIAaeMbIX JEUCTBUN KaK B (hopMe TPOMKOI COLIMATU3UPOBAHHOM peun, Tak U B (hopme
BHYTPEHHEH peun;
pa3BUBaTh KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3Ysl CpPEICTBA YCTHOW U
NUCbMEHHON KOMMYHHMKAIlMU TpH paboTe C TEeKCTaMu Y4YeOHHKa M JIONOJHUTEIHHOM
JUTEPATypor, CHPaBOUYHBIMU TaOJIUIIAMH, MPOSBIATH TOTOBHOCTh K YBaXXEHUIO HHOU
TOUYKH 3pEHUS IPU 0OCYXKIACHUU PE3YyJIbTaTOB BHITIOJHEHHON paOOTHI.

Ilpeomemmnuvie pezynomamul

Obyuarowuiics HAy4UmcsL:

IMPUMCHATH OCHOBHBLIC MCTOJbI ITO3HAHUA Ha6J'IIO,ZI€HI/I€, HU3MCPCHUC, OKCIICPUMCHT,
XapaKTCPpU30BaATh TCPMUHBI U ITIOHATHA, 00BACHATH B3aMMOCBS3b MCIKIAY HUMU,

000CHOBBIBaTh CHCTEMY B3TJISJIOB Ha KUBYIO TPUPOAY, TNPUMEHSS OHOJIOTHYCCKHE
TEOPHH, YUEHHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TIOHUMATh IPAHUIIBI UX PUMEHUMOCTH;
KJIaCCU(HUITUPOBATh OCHOBHBIC OMOJIOTHYECKHUE MAaKPOMOJIEKYJIbI;

OMUCHIBaTh (PYHKIIUK OCITKOB, HYKJICMHOBBIX KHUCJIOT, YIJIEBOJAOB U JIMITH/IOB,;
yCTaHABJIMBATh CBS3b CTPOCHUS M (PYHKIIUH OCHOBHBIX OHMOJOTHYECKHUX MaKPOMOJEKY,
UX POJIb B TIpOIIecCax KJIECTOYHOTO META00JIN3Ma;

O0OBSCHATH 3HAUCHUE MUKPO-, MAKPO- U YIBTPAMUKPOAJIEMEHTOB B KJIETKE;

MMOHUMATh CYITHOCTh OMOCHHTE3a OCJIKOB, MEXaHU3Ma JICHCTBUS (epMEHTOB, OMOCUHTE3a
JIHK u PHK, pacnanga 6enkoB, OmocuHTe3a 1 0OMEHa yIiIeBOJOB, OMOCHHTE3a U OOMEHA
JUINAI0B, OHOJIOrHYEeCKOro okxucieHuss u cuHreza AT®D, wmexanusma [OelCTBHUA
CTEPOHJIHBIX TOPMOHOB;

peliath 3ajJla4M Ha omnpejaeneHrue nocieaoBarenbHocTu HykiaeotuaoB JIHK nu nPHK (mP-
HK), antukomonoB TPHK, mociegoBaTebHOCTH aMUHOKHCIOT B MOJEKyle Oelika,
NPUMEHSA 3HAHUSA O PEAKIUSIX MATPUYHOTO CHHTE3a, T€HETHYECKOM KOJE, MPHUHIIUIIC
KOMILIEMEHTAPHOCTH;

Jie7IaTh BBIBOJIBI 00 M3MEHEHUSX, KOTOPBIE MPOMU30MAYT B MpoOIleccaX MaTPUUYHOTO CUHTE3a
B CJIydae U3MEHEHU NocienoBaTeibHOCTH HykieoTuioB JIHK;
000CHOBBIBATh B3aMMOCBS3b IJIACTUYECKOTO W JHEPreTUYECKOro OOMEHOB;, CPaBHUBATH



MpoueCChl INIACTUYCCKOIO M SBHEPICTUUCCKOI'O O6MCHOB, MMPpONCXOAAIMIUX B KIICTKAX
JKUBBIX OPraHn3MOB,
XapaKTCpu3oBaTb METOAbI OMOXMMHYECKUX HCCHCI[OBaHHfI;

MPOBOJIUTh  y4€OHO-UCCIEIOBATEIBLCKYIO  JEATEIbHOCTh:  BBIJABUTATh  THIIOTE3HI,
IJIaHUPOBaTh paboTy, oTOMpaTh W TPeoOpa3oBBIBATH HEOOXOAUMYIO HHGPOPMAIIUIO,
MPOBOJIUTH DKCIIEPUMEHThI, UHTEPIPETUPOBATH PE3YyJbTAThl, JI€JIaTh BBHIBOJIBI HA OCHOBE
MOJIyYEHHBIX Pe3yJIbTaTOB,;

Obyuarowuiics nOIYYUM 803MOHNCHOCHb HAYUUNBCL:
BBIJIBUTATh U MPOBEPATH IKCIIEPUMEHTAIHHO THUIIOTE3bI O XUMHYECKUX CBOWCTBAX BEIECTB
Ha OCHOBE MX COCTaBa U CTPOCHMS, X CIIOCOOHOCTH BCTYMNaTh B XMMUYECKHUE PEaKIUH, O
XapakTepe U MPOAYKTaX Pa3IMYHbIX XUMUYECKUX PEaKInii;
XapaKTepU30BaTh BEIIECTBA I10 COCTaBy, CTPOCHHUIO W CBOWMCTBaM, YCTaHABJIWBATH
MPUYMHHO-CIIC/ICTBEHHBIE CBA3W MEXK/y JaHHBIMHU XapaKTEPUCTUKAMU BEIICCTBA;

BbIABUTATh W IIPOBCPATH ISKCIICPUMCHTAJIBHO THIIOTC3bI O PE3yJibTaTaXx BO321€I>1CTBPI$I
Pa3JINIHbIX q)aKTOPOB Ha UBMCHCHUC CKOPOCTH XUMHUYCCKOU pPCaKuunu;

HCIIOJIB30BaTh HpI/IO6peTéHHLIC KJIHOYCBBIC KOMIICTCHIMU IIPU BBIIIOJHCHHUHU IIPOCKTOB H
y‘{€6HO-I/ICCH€,IIOBaTGHLCKI/IX 3aJa4 110 H3YUYCHHIO CBOﬁCTB, croco0oB IMOJIYUCHUA U
paciio3HaBaHUA BCUICCTB,

00BEKTUBHO OIEHUBATh HH(POPMAITHIO O BEIIECTBAX M XUMHYECKUX MPOIIECCax;
OCO3HaBaTh 3HAYEHHUE TEOPETUUYECKUX 3HAHUM 110 XUMUHU ISl IPAKTUYECKOMN JIESITEIIbHOCTH
YeJI0BEKa;

CO3/71aBaTh MOJICIN M CXEMBI JIJIA PEIICHUsT YIeOHBIX M IMO3HABATENIbHBIX 3aJ1a4; TOHUMATh
HEOOXOAUMOCTb COOJIOJICHHUS TPEANUCAHUN, TMpeajaraeMblX B HHCTPYKIUAX II0
HCTIOJIb30BAHUIO JIEKAPCTB U JIP.

DopMbI KOHTPOJIA

- KoHTponb pe3ynbTaToB 00yYeHHS B COOTBETCTBHM C JIAHHOW 00pa30BaTEIIbHOM
MpOrpaMMoil MPOBOAUTCS B (GOpME MHUCBMEHHBIX W OKCIEPUMEHTAIBHBIX padoT,
MPEIOJaraeTcsl NPOBEACHUE TPOMEKYTOUHOM U UTOTOBOM arrectanuu. [Ipomexxyrounas
aTTecTanus NPOBOAUTCS B BUJE TECTUPOBAHUS MO TEMAM KypCa, IPUHUMAKOTCS OTYETHI IO
MPaKTUYECKUM paboTaM, CaMOCTOSITEIbHBIE TBOpYECKHE PAOOTHI, WUTOTOBBIE Y4EOHO-
HCCIIEIOBATENbCKAE TMPOEKThl. MTOroBoe 3aHsTME TPOXOJUT B BHJE HAYYHO-
MPAaKTUYECKON KOH(EpEeHIIMU WM KPYTJIOro Crojia, T[Je 3aciylIMBaOTCA JOKJIAJbI
yYaluxcsi M0 BBIOPAHHOW TeMe HCCIIeIOBaHUsl, KOTOPbIE MOTYT OBITh MPEICTABICHBI B
dbopme pedeparta uim 0TUETA MO UCCIETOBATEIHCKOM padoTe.

Cpoku peanusayuu



- Ilporpamma paccuutana Ha 2 rojna oOydyeHus. [lepMoOaWYHOCTH 3aHATUNA:
€XKEeHeIeNbHO. JJIUTeNbHOCTh OAHOIO 3aHATUS — | akaJleMHYecKHil yac.
Dopmul u Memoovl 00yueHUs
+  YuuTtenb pacnpenenser yyaluxcs B yueOHyI0 Ipylny MOCTOSIHHOTO COCTaBa.
OcHoOBHOe cojlep;KaHNe MPOrpPaMMBbl 3JIEKTHBHOI0 Kypca
YyeOHO-TEeMaTHYECKHH TIAH

Ne Ha3Baunue pa3iesioB u Tem KoaudecTBO 4acoB
Bcero ‘ Teopus ‘ IIpakTHka
10 kaacce

Tema 1 |BBoauble 3aHATHS. 4 2 2
XUMHUYECKUHN HKCIIEPUMEHT U ITU(POBBIE Jia-
O6opaTopun

Tema 2 |BBenenue B OHOXUMUIO 2

Tema 3 |Xumudeckuii COCTaB OpraHU3MOB U 001II€€ MOHATHE 3 1
00 oOMeHe BeIIeCTB U PHEPTHH B KUBOI NMPUpPOIE

Tema 4 |benku. Pacrag u OMOCUHTE3 OEIKOB. 8 6 2

Tema 5 |DepmenTsl 6 4 2

Tena 6 BuTaMHUHBI B HEKOTOPBIC JPyryue OMOJIOTUICCKH 5 4 )
AKTHUBHBIE COCIUHEHUS

Tema 7 |HykienHOBBIC KHCIOTHI U UX OOMEH 4 3 1

11 kaacc

Tema 8 |YrieBonasl 1 ux oOMeH 5 3 2

Tema 9 |JIunuasr U X 0OMeH 5 3 2

Tema 10 |buonornueckoe okuciieane u cuare3 ATD 2 2

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

Tema 12 [B3auMoCBS3b U peryssiius 0OMeHa BEIIECTB. 4 2 2
[Ipo6eMbl OMOXUMHUYECKON IKOJIOTUH

Tewma 13 [[IpoektHas pabota 10 2 8

Hrtoro 68 42 26

Conep:xanne nmporpaMMsl
Tema 1. Xumuueckuii sIxcnepumenm u yughposvie 1adopamopuu
Hudposeie  matumku. OOmme  xapaktepuctuku. Dusmdeckue  IPPEKTHI,
MCIIOJIb3yeMbIe B pabOTe JAaTUNKOB.

Tema 2. Beeoenue 6 ouoxumuro

buoxumuss — Hayka O KayeCTBEHHOM COCTaBe, KOJMYECTBEHHOM COJEpKaHUU U
npeoOpa3oBaHUAX B MPOIECCE KUZHENESITENIBbHOCTH COEIUHEHHM, 00pa3yIoluX >XUBYIO
Mareputo. Mctopusi pa3Butus Ouoxumuu. Pojab OTeUEeCTBEHHBIX YYEHBIX B Pa3BUTHU
Omoxumuu. BzanMoOCBA3b OMOXMMHHU C MOJICKYJSIpHOW Ouosoruei, Ouodu3ukoil u
OuoopraHnyeckod xumuen. 3HaueHHe OMOXUMHH ISl Pa3BUTUS OUOJIOTMHU, MEAUIMHBI,
OMOTEXHOJIOTUH, CEJIBCKOI0 XO3SIMCTBA, TEHETUKU U AKOJOTMU. MeToabl OMOXUMHUYECKUX



HCCICJOBAHUM M HX XapaKTepUCTHKA. VICmonp30BaHUE COBPEMEHHBIX CKOPOCTHBIX W
aBTOMAaTU3UPOBAHHBIX (PU3UKOXMMHUYECKUX METO/IOB aHAM3a sl OMOXUMHYECKUX LIEJIEH.
buoxuMuueckrne METOIbl MOHUTOPHUHIA OKPYKAIOIIEH CPEJIbI.

Tema 3. Xumuueckuit cocmae OpeaHu3Moé u oodwee nonamue 06 o00OmeHe
eeuecme u IHePzul 8 HCUBoil npupooe

[lonsiTue O TJaBHBIX OWOTEHHBIX JJIeMEHTaX. Makpo- W MHKPOIJIEMEHTHI.
3aKOHOMEPHOCTH PACIpPOCTPAHEHUsI SJIEMEHTOB B JkKUBOM mnpupojae. I[loTpeOGHOCTH
OpraHW3MOB B XUMHUUYECKUX OHJIEeMEHTaX. bHOreoxmumMuueckuil KpyroBOpOT BEUIECTB B
pUpOJIE — OCHOBA COXpaHEHMs paBHOBecusi Ouocdepsl. MacmTabbl 0OMeHa BEIIECTB B
®KuBOU mpupoje. [lnactuueckue u sHepreTUUecKue BEIIeCcTBAa. BUOIOTUYECKH aKTHUBHBIC
COCIMHEHUS, UX POJIb B )KMU3HU UEJIOBEKA, )KUBOTHBIX U pacTeHuil. [loHsTHe 0 mecTuiumax
U UX BUJAX.

Tema 4. beaku. Pacnad u buocunmes 6e1koe

Ponp GenkoB B MOCTPOCHHHU M (PYHKIIMOHHUPOBAHUU >KUBBIX cucteM. [loHsTHe o
npoTeoMe U MNPOTEOMUKE. AMHUHOKHCIOTHBIH coctaB  OenkoB. [loHatue o
IPOTEUHOTEHHBIX aMHHOKHUCIOTaX. Croco0 CBS3M aMHUHOKHCIOT B OEIKOBOW MOJIEKYJIE.
[entuasl. [Ipupoausie nenTuabl (TIyTaTHOH, Ba30IPECCHH, dHKe(haTUHBI, SHIOPOUHBI U
ap.), UX (QU3MOJIOrMYEecCKOe 3HAYEHUE W HCIMOJIb30BAHUE B KAYECTBE MEIUIIMHCKHUX
npenapaToB. XMMHUYECKUI CUHTE3 MENTHAOB 3aJaHHOTO CTPOEHUS U BO3MOYKHOCTH HX
npuMmeHeHus. CTpykTypa 6enkoBbIx MosieKy. [lepBuunas cTpykTypa 0enkoB. [IpuHiiumb
U METOJbl OMpEeNeTCHHUs MEPBUYHON CTPYKTYphl Oeika. BropuuHas u HagBTOpUYHAsS
CTpYKTypbl O0enkoB. [TonsTHe 00 a- 1 B—KOoH(DOPMANMAX MOJUIICTITHIAHON e (paboThI
JI. Tlonunra). Ilapamerpsl a-cnupanu NOOAUMNENTUAHOM wHenu. CBsA3p MEPBUYHOU U
BTOPUYHOU CTPYKTYp OenakoBoW MoJiekynbl. Kiaccudukamuss OEIKOB IO 3JIeMEHTaM
BTOPUYHON CTPYKTYphl. JlOMEHHBI NPHHIMI CTPYKTYPHOM OpraHU3amuu OEITKOB.
[TonsiTHE O CTPYKTYPHBIX U (HYHKIIMOHATHHBIX JOMEHaX (Ha TPUMEPE UMMYHOTJIOOYTHHOB
M KaTaJTUTHYECKH aAKTUBHBIX O€nkoB). TpeTuuHas cTpykTypa OenkoB. TuIBI CBs3ei,
00ecCIreunBaOIUX MOAJIECPKAHUE TPETUYHON CTPYKTYphl. JIMHAMHUYHOCTH TPETHYHOU
CTpYKTYpbl OenkoB. CamoopraHuzanus TPETUYHON CTPYKTYphl OCIKOBOW MOJEKYJBI U
poib  cnenuuyeckux  OCNKOB-IIAIEpOHOB B 3TOM  Tmporecce. [Ipenckazanue
MPOCTPAHCTBEHHOI'O CTPOEHHSI O€JIKOB HCXOAsl U3 HX MEePBUYHOM CTPYKTYpHI.
YerBepTuuHasi cTpykTypa OenkoB. KoOHKpeTHBIE NpUMEphl YETBEPTUYHON CTPYKTYPBI
0enkoB (TeMorJo0uH, JTaKTaT-AeTUAPOreHasa, KaTanasa u np.). Homenknatypa u kimaccu-
¢dukanus OenkoB. @DyHKUMOHANbHAs Kiaccupukanus OCJIKOB U  XapaKTepUCTHKA
OTHIENbHBIX TPYII: CTPYKTYPHBIX, COKPATUTEIbHBIX, 3alUTHBIX, TOKCHUYECKHUX,
PELENTOPHBIX U PErYIATOPHBIX. beaku (MeTaNIOTHOHEUHBI, TEMOTJIO0HH U JIp.).

Pacnang GenkoB. @epMeHTHI, OCylIEeCTBISAIOMME pacman OenkoB. IIporeacoMbr —



KOMIUIEKCHI MPOTEONUTHYECKUX (HepMEHTOB. MakopHble O€JKHM KPOBU KAaK HUCTOUHUKHU
OMOJIOTMYECKH aKTUBHBIX MENTUIA0B. MeTabonnu3mM aMUHOKUCIOT. KOHEUHbIE MPOAYKTHI
pacnaga OENKOB M NYTU CBSA3BIBAaHUS amMMuaka B opraHusme. IlyTu HOBoOOpa3oBaHUS
aMUHOKHCIOT. [lepBUYHBIE U BTOPUYHBIE AMHUHOKHUCIOTHI. 3aMEHUMBIC U HE3aMEHHUMBIC
aMUHOKHUCJIOTHL. buocunTe3 OenkoB. MarpuuHas cxema OuOCUHTE3a  OEJIKOB.
AKTUBHpOBaHHE aMUHOKHUCIOT (cuHTe3 amuHoanui-TP- HK). Ctpoenue pubocom. Coctan
MPOKAPUOTUYECKUX U dyKapHOTUUYeCKUX pubocoM. Ilommpubocombl. DTanbl TpaHCASIUUN
(MHUIMALMS, JJIOHTAllMs, TepMHUHaIUsA) U ux perymsanus. Koa OeakoBoro cuHTesa.
Oco0EeHHOCTH TEHETUYECKOr0 KOJIa MUTOXOHIPHUM U XJIOPOILIACTOB.
Jlabopamopnvie pabdomot.

1. OmnpeneneHue cpesibl paCTBOPOB AMUHOKHCIIOT.
Omnpenenenne N303JIEKTPUUECKON TOUKH JKEJTATUHBI.
Onpenenenue TeMneparypsl MIaBJIeHUS aMUHOKHUCIIOT.
Brnusinue TemmniepaTypbl Ha CBOMCTBA OEJIKOB.
Bnusinue nsmenenust pH Ha cBoiicTBa 0€nKOB.

o g~ w N

LIBeTHbIE peakiuu Ha OENIKH.

Tema 5. @epmenmut

Pa3HooOpa3ue KkaTamuTUYECKW aKTHUBHBIX MoOJeKyd. KaranuTuuecku akTUBHbBIC
Oenku (3H3UMBI), KaTanuTuyecku akTuBHbie PHK (pubo3uMbl), KaTaTuTHYECKH aKTUBHbBIC
antutena (ab3umbl). Karanutuyeckas ¢ynkius OenkoB. Pasnmuuumsa B cBo#cTBax
dbepMeHTOB U KaTanu3aTopoB MHOW mnpuponbl. CrennduuHoCTh NEUCTBUS (HEPMEHTOB.
Ponb oteuectBennbix yu€nsix (M. I1. ITaBnoB, A. E. bpaynmreiin, B. A. DHrensrapar u
Ip.) B pa3BUTHH dH3UMONIOTHH. [loHATHE O CyOCTpaTHOM M aUIOCTEPUYECKOM IIEHTPaxX B
Moiiekyne ¢epmeHToB. DepMeHThI MOHOMEPHI (TPUIICHH, JIM30LIMM) U MYJIBTHUMEPHI
(rmyratuoH-penykraza). Ilonatue o kodepmentax. KodepMeHTHI — mepeHOCUUKU
Bogopona u anektponoB (HAl, HAIID, ®AN), u aromubix rpynil (ATD, kodep- MeHT-A,
HJld-caxapa). MuoxecTBeHHbIE (HOpPMBI PEPMEHTOB U MX (DYHKIIMOHAIBLHOE 3HAYCHUE.
N3odhepMeHTHl TakTaTAETUIPOTeHA3bl. 3HAYCHUE HUCCIIENOBAaHUS MHOXKECTBEHHBIX (hopm
(bepMEeHTOB I MEIUIIMHBI, TCHETHKHU, CEJIEKIIMH U MOHUTOPHHTA OKPYKAIOIIEH CpPEeIIbI.
Mexaam3m nevictBust  ¢epmeHTOoB. DepMeHT-cyOcTpaTHble KOMIUIeKChl. KoHcTaHTa
nucconuanuu ep- MeHT-cyoctpaTtHoro kommiekca (KS) u koncrtanta Muxasnuca (KM).
AKXTHBaTOpHl W WHTUOUTOPHI (EepMEHTOB. BrmsHMe KCEHOOMOTHKOB HAa AaKTUBHOCTH
depmenToB. Homenknatypa u kmaccudukamnus gepmertoB. [IpuHImmsl kmaccuduxanum
dbepmenToB. [IpoMbIIeHHOE MONMyYeHHWE W MPAKTUYECKOE HCIOIh30BaHUE (PEPMEHTOB.
[lepcrieKTUBBI MPAKTUUYECKOTO HCIOJIb30BaHHUS PUOO3ZUMOB M a03UMOB it OOpbOBI C
3a00JI€BAaHUSIMU YEJIOBEKA.

Jlabopamopnwie padbomot

1. TepmonaOWIBHOCTH (PEPMEHTOB.



2. BnusitHue akTUBaTOPOB M MHTMOUTOPOB Ha PaboOTy (hepMEHTOB.

Tema 6. Bumamunol u Hekomopbie opyzue 0uo0a02u4ecKu aKmueHvle COCOUHEHUA

Uctopust OoTKphITHS BUTAMUHOB. PoJib BUTAMHUHOB B TNUTAaHUM YEJIIOBEKa U
KUBOTHBIX. ABHUTaMHUHO3bI, THUIIOBUTAMUHO3bI, TUNEPBUTAMUHO3bI. (COOTHOIICHHE
BUTaMUHOB U KoepmeHnToB. Butamepus. XKupopacTBopuMbie BUTaMUHBI. Butamun A u
ero yuyactue B 3putenbHOM akte. Butamuubel D, K u E u ux ponas B oOMeHe BeliecTs.
BonopactBopumbie Butamunbl. Butamunsl Bl, B2, BS5, B6, B12, ux 3HaueHue B oOMeHe
BemectB. Butamun C (ackopOuHoBasi kuciora). Pa3HooOpa3ue OMOIOrHUecKHu aKTUBHBIX
COCIMHEHUN: aHTUBUTAMHUHBI, aHTUOMOTHKH, (UTOHLMABI, TepOUIUABI, Je(OTUAHTHI,
POCTOBBIE BEIIECTBA (BAXKHEHIIINE IPEJACTABUTEIN U MEXaHU3MBI JCHCTBHUS).

Jlabopamopnuie padbomot

1. KauecTBeHHast peakiiusi Ha BUTaMUH A.

2. KonmnuectBeHHOE ompeiesieHne BuTaMuHa P B yae.

Tema 7. Hykneunoewle Kuciomol u ux 00meH

Hctopusi OTKpBITUS W U3YyUYEHUS] HYKJICHMHOBBIX KHCJIOT, UX XUMHUUYECKUI COCTaB.
XapaKTepUCTUKA NYPHUHOBBIX M MUPUMHUANHOBBIX OCHOBAHUM, BXOJAIIUX B COCTaB
HYKJIEMHOBBIX KHCJIOT. JIBa THUMa HYKJIEHMHOBBIX KHCIOT: J1€30KCUPHUOOHYKICHHOBAsS
kucnota (JIHK) u pubonykinennosas kucinota (PHK). Pasnuuus mexnay JJHK u PHK mo
COCTaBy IJIaBHBIX a30TUCTHIX OCHOBAaHMH, MEHTO3aM, MOJIEKYJISIPHON Macce, JIOKaIN3alun
B kietke u QynkiusaM. Ctpykrypa u @ynkiuu JJTHK. Conepxxanne JJHK B opranuzme u
JoKanu3ausi €€ B KIETKE (SApO, MUTOXOHJIIPUH, XJIOPOILIACTa, 3MUCOMBI). Pasmep u
dopmer monekyn JIHK. Konbuesas dopma JIHK HekoTopwix (aroB, MUTOXOHIpUN U
xnoporuiactoB. Ilepsuunas crpykrypa JHK. Ycnexu u mepcnexktuBsl B pactimgpoBke
CTPYKTYpPhl TE€HOMOB MHUKPOOPTraHU3MOB, pPACTEHUHW U KUBOTHBIX. [Ipoekt «I'eHOoM
yenoBeka». Bropuunas crpyktypa JHK (momens J[x. VYorcoma u @. Kpuka).
Komrmemen- TapHOCTh a30TUCTBIX OCHOBAHMM W €€ 3HAYEHHUE I BOCHPOM3BEACHHUS
CTpyKTypbl TreHoMoOB. Tperuunas ctpykrypa JIHK. Csepxcnupamuzauus JIHK.
N36b1TouHOCTh M KOMTIAaKTHOCTH MoJiekyn JIHK. Ctpoenue xpomarnna. Mytanuu B JIHK
u (Qakropel, wx BbeBBBawmue. Pemapamms crtpykrypsl JIHK wu e€ 3nauenme s
coxpaneHus BuaoB. HacnmenactBenusie 3aboneBanms. PHK, ux kmaccuduxamus (TPHK,
pPHK, MPHK, msaPHK, TMmPHK, Bupycubsie PHK). CpaBHuTenbHass xapakTepucTruka BUIO0B
PHK mo ux ctpyktype m ¢ynknmsm. Mexanusm Onocuure3a (permmukanuu) JIHK.
®epmentsl (PHK-monumepasza, JIHK-momumepasa, JITHK-nmuraza) u GenxoBbie ¢GakTOpHI,
yuactBytomue B perunkanuu JIHK. Pennukanmonnas Buika u stansl Ouocunre3a JJHK.
Oco0eHHOCTH peruIMKaluu y npo- u 3ykapuoT. buocunres PHK (tpanckpunmus) u eé
peryisinust 'y npo- u 3ykapuot. [lonsitue o TpaHckpunrtoHax u omnepoHax. Co3peBaHue
(npoueccunr) PHK. Cronaiicunr u ero Buabl. Ayrocruiaiicunr. «PenaktupoBanue» PHK.



OOGpaTHast TpaHCKpUIILUS W €€ 3HAYCHHE [IJIsl CYIIECTBOBaHUS BUPYCOB (HA mpuUMepe
BHUpYyCa UMMYHOAC(UIINTA YEJIOBEKAa U BUPYCOB T'PUIITIA) U BHYTPUTCHOMHBIX MEPECTPOEK.
[lonsiTHe O TOABUXKHBIX TE€HETUYECKUX DJIEMEHTaX MU UX 3HAYCHUM [JI1 HBOJIOIUU
reHOMOB. [loHsITHE O reHeTUYeCcKO MHKeHepHuH. [[pUHITUTIBI U CTpaTEruu MOJIEKYJISIPHOTO
KJIOHUpOBaHuUsl. JOCTHKEHUS M IEPCTIEKTUBBI MOJICKYJISIPHOM OMOTEXHOJIOTHH.
Jlabopamopnuie padomot
1. BoigeneHnve HyKJICONIPOTEUHOB U3 APOKKEH.

Tema 8. Yeneeoowt u ux oomen

Knaccudpuxanus yraneBojgoB. Ilpocteie yrieBoasl (MOHOcCAaxapuibl) W HX
npeacTaButenu (pubo3a, TIOK03a, (pykro3a, Tramakto3a). CIOXHBIE YIJICBOJBL.
HNucaxapuasl (caxapos3a, JakTo3a, ManbTo3a). [lomucaxapuabl, HUX CTPyKTypa U
npeacTaBuTenn (TJIMKOTEH, Kpaxmas, KieTdaTka, XuTuH). OYHKIUKW yIIIeBOJOB
(oHepreTuueckasi, MeTaboiuyeckas, peuentopHas € Jp.). [ JTUKONPOTEHHBI Kak
neTepMUHaHThl Tpynn KpoBu. OOmeH yrieBonoB. Ilytm pacmama mosmcaxapuos.
Perymsimusa docdoponuza npu ygactuu ropMmoHoB, G-6enkoB, TAM®D u npoTeHMHKHHA3.
O6MeH TIIOK030-6-dochara (AMXOTOMUYECKUH U amoToMudeckuit myTtu). OOMeH
NUPOBUHOTPATHON KUCHOThL. [nmkonus. CruprtoBoe Opoxkenue. [lelicTBue sTaHoNa Ha
OpraHu3M YeJI0BEKA. [MonmudepmeHTHDBIH KOMILJIEKC OKHCIIUTEIBHOTO
NeKapOOKCWIIMPOBAHUSI ~ MHUPOBUHOTPATHON  KHUCIOTHL.  [luknm  TpukapOOHOBBIX U
JTUKapOOHOBBIX KHCIIOT, €r0 3HA4eHHEe B OOMEHE BEHIECTB M O0ECNeYeHHH OpraHu3Ma
sHeprueil. buocunTe3 yrieBomoB. I[loHsTHE O TEepBUYHOM OHMOCHHTE3€ YIJIECBOJIOB.
I'mrokoneorenes. buocuHTes 0NUro- U NoJIMcaxapuaoB.

Jlabopamopnuie pabomot

1. IIBeTHBIC peaklMu HAa KpaxMall.

2. KauecTBeHHbIE PEaKIIMIO HA MOHO- U TUCAXAPU/IBI.

Tema 9. /Tunuowvt u ux oomen

OO6mrast xapakrtepuctuka u kinaccudukanusa mununoB. CTpykTypa ¥ (QyHKIHH
munuaoB. Ponb TunmaoB B mocTpoeHun Onosnorndeckux memopan. CTpykTypa v GyHKIUN
nunonporenHoB. OOMeH kupoB. Pacnan »kMpoOB U B-OKUCJIEHUE BBICIINX KHUPHBIX KUCIOT.
I'mrokcuneBbli LMKA W €ro pojib BO B3aMMOCBS3M OOMEHA JIMMHAOB W YIJIEBOJOB.
MexaHu3mM OMOCHUHTE3a BBICHIMX OJKUPHBIX KHUCJIOT. bBHOCHMHTE3 TpUTIULIEPUIOB.
Hapyiienust B oOMene »xupoB. OkupeHue u ero npuuuHbl. Bocku, ux crpoenue, pyHKuuu
U TOpeacTaBuTeNnu (crepMaieT, mueauHbli Bock). Crte- punabl. CTepolibl (X0JecTepod,
sprocrepos u ap.). CTpykTypa U (yHKIMU CTEPOUAOB (XOJeBasi KUCIOTAa, CTEPOUJIHBIC
ropMoHbl). @ochonunuael. buonoruyeckas poiab Gochonunugo. DochoOMHOZUTUABI KAK
HMCTOYHUKH BTOPUYHBIX TOCPEITHUKOB TOPMOHOB.

Jlabopamopnuie padbomuwi



1. Onpenenenue TemnepaTypsl IJIaBICHUS U 3aTBEPJEBaHUS KUPOB
2. DOMYJIbIUPOBAHUE KUPOB

Tema 10. Buonozuueckoe oxucnenue u cunmez AT®

HcTopus u3ydenus npoueccoB 6Mogoruyeckoro okucienus: padorsl A. H. baxa, B.
N. Tlamnaguna, O. BapOypra, B. A. Owurensrapara. Pa3zHooOpasue ¢GepMeHTOB
OMonornyeckoro okucieHus. CHUCTEMbl MHUKPOCOMAJIBHOIO OKHCJIEHHS B KIIETKE.
Hutoxpom P-450 u ero ponb B AeTOKCHUKAUU KCEHOOMOTUKOB. CymepoKCHUIIUCMYTa3a,
Karajga3a U UX pojib B 3alIUTEe OpraHu3Ma OT aKTUBHBIX (popm kuciopoaa. CompsixkeHue
okucienuss ¢ ¢ochopunupoBanueM.  CyOctpatHoe  (ochopunupoBanue  u
dochopunupoBaHrue Ha ypOBHE DJIIEKTPOHHO-TpaHCNOpTHOW 1uenu. llonstue o
comnpsiratoiied MmemOpane Mutoxouapuil. Ctpoenne nporoHHo ATda3bl U BepoOsSTHBIE
MexaHu3Mmbl cuHTe3a ATO.

Tema 11. I'opmonst u ux ponv 6 0o6mene seuiecme

Knaccuduxaius ropmoroB. CTepouiHble TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH,
ACTPAJINOI, SKIU30H. MeXaHU3M JICHCTBUS CTEPOUTHBIX TOPMOHOB. IIenTHIHBIC TOPMOHBI.
XapakTepucTUKa WHCYJIHMHA, TOPMOHA POCTa, THUPEOTPOIHMHA, TaCTPUHA, BA3OINPECCHHA.
MexaHu3M JedcTBUs TENTHAHBIX TOPMOHOB (Ha TMpUMeEpe TIIIOKareHa W HWHCYJWHA).
Caxapubiii 1uabetr u ero Buibl. [Ipoune ropMoHsl (aapeHanuH, ayKCHH, THOOEPEITUHBI,
[IUTOKUHUHBI, TPOCTArJaHANHBI), UX CTPYKTypa M MEXaHM3M JeHCTBUsA. Pumusunr-
dakTopel ropmoHOB. Heliporopmonsl (SHAOpdUHBI U dHKedanuHbl). IlpumeHeHwne
TOPMOHOB B MEJIMIIMHE U CETTLCKOM XO3SIHCTBE.

Jlabopamopnuie pabomot

1. KauecTBeHHbIE peaKkIuu HA UHCYIIUH

2. Peakius agpeHanuHa ¢ XJIOPHBIM 5KeJIe30M

3. Peakmus agpenanvna ¢ Hogom

Tema 12. B3aumoceass u pezynauyua oomena eeuiecme. Ilpobdaemor
OuoxXumuuecKkoil IKoa02uU

OOmme mpeACTaBICHHUs O B3aUMOCBSI3M OOMEHa BemecTB B KieTke. [lonsrwe o
KITFOUEBBIX METa00IUTaX (MUPOBUHOTPATHAS KUCIOTa, KodhepMeHT-A u 1p.). B3auMocBs3b
OEJIKOBOTO W HYKIEHHOBOTO OOMEHA, 3HAYCHHE PETYISITOPHBIX OenkoB. Bzammocssszhb
YTIEBOAHOTO W 0eIKOBOTO oOMeHa. Poibh mupoBHHOTpagHOM KUCIOTH U mukia Kpebca B
ATOW B3aUMOCBSI3U. B3anMocCBsI3b 0OMEHa YIIIEBOJIOB W JIMIHJIOB; POJIb alleTUIKOIH3UMA-
A B 3TOM Mpoliecce. YPOBHH PETYJISIIMKA OOMEHA BEIIECTB: KJICTOUYHBIM, OPraHU3MEHHBIN U
MONYJISIITUOHHBIN. TpaHCKPUNIIIMOHHBIA (OMEPOHHBIN) ypOBEeHb peryisuur. OCHOBHBIE
MEXaHU3MBbI PEryJsilMY OOMEHa BelleCTB B KiieTke. OpraHu3MeHHbIN YpOBEHb PEryJIAIUu.
l'opMoHanbHast perymnsinus oOMeHa BenlecTB. KackagHblii MeXaHU3M PEryisiiuh C



Y4aCTHUEM TOPMOHOB U BTOPUYHBIX IOCPEAHUKOB. [IomysIsILIMOHHBIN YyPOBEHb PETYIALUU.
AHTUOMOTHKN MUKPOOOB, PUTOHLIM/IBI PACTEHHM, TENEPrOHBI )KMBOTHBIX U UX BIMSHUE Ha
MPOLIECCHI YKU3HEACSITEIbHOCTU. DKOJIOT0-OMOXUMMUYECKUE B3aMMOJEHCTBUS C y4acTUEM
pa3IUYHBIX TPYINI OPraHMW3MOB: MHKPOOPTaHU3MOB, TpHOOB, BBICIIMX PACTEHUIA,
KUBOTHBIX. TokcuHBl pacreHuid. [lumeBble neTeppeHThl W aHTHUPUAAHTHL. [luineBble
aTTPAKTaHTBl U CTUMYJIATOPBI. XEMOPETYJIATOPHI, BO3JCHCTBYIOIIME HAa IO3BOHOYHBIX
KUBOTHBIX. HakorieHWe W UCHOJIb30BaHUE KUBOTHBIMU BTOPUYHBIX META0OJIUTOB
pacTeHuil. AHTpPONOreHHble OMOAKTHBHBIE BEIIeCTBA M MPOOJEMbI XUMHUYECKOIO
3arpsi3HEHUst  Omocdeprl. Dkosormueckd Oe3omacHble  CrocoObl  BO3ACHCTBHA  Ha
Pa3IMYHBIE BUJIBI )KUBOTHBIX, PACTEHUM U MUKPOOPIraHU3MOB.

Tema 13. Ilpoekmnasa paboma

[Ipennaraetcs At MPOEKTHOU pabOTHI ClIEYIONINE TEMbI (IPUMEPHBIE):

1. KauecTBeHHBIC peaKIUi HA AaMUHOKHUCIIOTHI U OCJIKH.

2. IlpuroroBnenue pactBopa Oenka (SM4HOrO ansoymuHa). Pa3nenenue 6enkoB Ky-
PUHOTrO stiila o UX pacTBopuMocTH. [leHaTypanus 6enkoB (oOpaTumasi 1 HeoOpaTumas).

3. CpaBHUTENBHBIN aHATU3 MPOIYKTOB KMUCIOTHOTO M PEPMEHTATUBHOT'O THAPOIN3A
IU- U TOJIMCcaxapyuaoB (Ha MpUMepe caxapo3bl U Kpaxmaa).

4. Cnenu(u4HOCTh NEUCTBUSA PepMEHTOB (aMuUiiasa).

5. BnusitHue Ha akTUBHOCTH (hepMEHTOB TeMnepaTypsl, pH, akTHBaTOpOB U MHTUOU-
TOPOB.

6. Beigenenue puOOHYKICOMPOTENHOB U3 IPOKIKEH.

7. KauecTBeHHOE OmpeiesieHre MPOIyKTOB THAPOIN3a pUOOHYKIEOPOTEUHOB.

8. BblgeneHue rmMKoreHa u3 nevyeHy sKkMBOTHBIX. COMOCTaBIEHUE CTPYKTYPhI
[JIMKOT€HA U Kpaxmala.

9. Pa3nenenue yrieBogoB METO0M TOHKOCIONWHON XpoMaTorpaduu.

10.I'maposn3 XKUPOB MO IEUCTBUEM JIUIIA3BI.

11.BnusiHMe KeTun Ha aKTUBHOCTD JIUIIA3BI.

12.KauecTBeHHBIE PEAKIIMA HA TOPMOHBI.

13.buorennas kinaccuduKkanys XuMAYECKUX IEMEHTOB.

buonornueckn akTUBHBIE BelleCcTBa. BUTaMUHBI

buonornyeckn akTuBHBIC 10OABKU: MpodaHaIlrs WU TI0Th3a?

buonoruueckas poib BUTAMUHOB.

14.Butamun C u ero 3Ha4ueHHE.

15.MIcKycCTBEHHBIE JKUPBI — YI'P03a 3/10POBBIO.

16.Mcrionb3oBaHue IPOXKKEN B MUIIEBON TPOMBIIIIEHHOCTH.

17.WccnenoBanue PU3NKO-XUMUYECKUX CBOMCTB MOJIOKA Pa3HbIX MPOU3BOAUTENEH,
MMEIOIIUX SKOJIOTUYECKUI cepTU(UKAT.

18.Mon B mpoyKTax MATAHUS U BIUSHHUE €T0 Ha OPTaHU3M UYeJIOBEKa.



Jlabopamophuie padomot
Jlaboparopnas pabota Ne 1
«OmnpeneneHne cpeabl paCTBOPOB AMUHOKHUCIIOT»
Teopernyeckas 4acThb
KucnoTtHO-0CHOBHBIE CBOKCTBA @ —AMUHOKHUCIIOT
[To mpOoTOIUTHUECKOW TEOPUU KUCIIOT U OCHOBAHUN, a-aMHUHOKHUCIIOTHI OTHOCSTCS K
am(ponuTaMm, Tak Kak COJIepKaT B COCTaBE MOJIEKYJIbl KMCIOTHBIA U OCHOBHOW LIEHTpPHI. B
BOJHOM PAacTBOPE MOJICKYJIa a-aMUHOKHUCIIOTHI CYIIIECTBYET B BUJIE OUIIOISPHOTO MOHA.
/,/O //O
CHCH—C CH;-CH—C
| = .5 \O =
NH, OH NH,

B 3aBucumocTu ot pH cpeibl MoXKeT Ipeo0I1aiaTh TOT WIIM MHOH 3apsi.

B cumpHOKMCOBIX cpemax (pH 1—2) dopmupyercs kaTuoHHas ¢opma a-
aMUHOKHUCIIOTHL. B cunbHomenounoit cpeae (pH 13—14) npeobnamgaet annonHas ¢gpopma
a-aMUHOKHCJIOTHI.

CH;~CH-—COOH s CH;~CH—C00" = CHyCH-0OO
NH, +H NH, +H NH,

CymectBytor 3HaueHuss pH creunedudueckue s Kakaoll aMHUHOKHCIOTHI, B
KOTOPO# KOJINYECTBO aHHMOHHBIX (DOPM B pacTBOpPE paBHO KOJIMYECTBY KAaTHOHHBIX (hopMm.
[Tpu 5TOM HEOOXOAMMO YUUTHIBATH HAJTUYHE HOHOT€HHBIX TPYNIUPOBOK OOKOBOM LIETIH.

3nauenue pH mpu koTopoM 0O0ImIMIA 3apsif MOJIEKYJbl a-aMUHOKHUCIOTHI paBeH 0,
Ha3bIBACTCSI U30JIEKTPUUECKON TOUKOM a-aMUHOKUCIOTHI (pIAK).

Ecmn pH pacTBOpa COOTBETCTBYET M303JEKTPUYECKON TOUYKE a-aMUHOKHCIIOTHI, TO
npu 3JeKTpodope3e He MPOUCXOIUT [BIKEHUS MOJIeKydsl B pactBope. Ecim p H
pactBopa < p I, To kaTnoHHas ¢opMa a-aMHUHOKHCIOTHI JBMXKETCS K Katony. Eciam pH
pactBopa > p I, To anmonHas gopMa a-aMHUHOKHCIIOTHI JBIDXKETCS K aHoay. Ha sTom
ocHoBaHo paszzaenenue AK metogom snexktpodopesa.

Jlist GombITMHCTBA OETTKOB KUBOTHOTO MPOUCXOXKIACHHS W309JEKTPUIECKUE TOUKU
nexart B npenenax ot 5,5 go 7,0 (uckmrouenue: nencud — p [ = 1, canemuna — p [ = 12),
T. €. 0enku 06magaroT 60Jee BRIPAKEHHBIMU KUCIOTHBIMU CBOMCTBAMU.

[Tpu duzmonornueckux 3nauenust pH 7,34—7,36 in vivo HU OJJHA a-aMHHOKHCIIOTA
U HUA OAWH OCJOK HE HAXOIUTCS B HU30IJICKTPHYECKOM COCTOSHUU, a Mpeodiamaet
aHMOHHAs opMa, OTPUIIATEIBHBIN 3apsij] KOTOPOIl ypaBHOBEIINBACTCS KATHOHAMU HATPHUS
u kanus (Na+ u K+).

Ilpakmuueckasa ywacmao

Heab: onpenenuts pH pacTBOPOB aMUHOKHKCIIOT U CHENATh BBIBOJ O 3aBUCHUMOCTHU
3HaueHust pH ot ctpoeHuss aMUHOKUCIOT. [IpogoiKuTh U3yd4aTh BOZMOKHOCTH JAaTYUKOB
u niporpammbl Relab Lite.



PeakTuBbBI M 000py10BaAHME:

1. KommnsroTep.

2. Komnsrorepuslii uuTepdeiic coopa ganusix Releon Lite.

Jatunk  onpenenenuss pH, XumMuyeckue CTakaHbl, [POMBIBAJIKA, BOJAA
muctwiupoBanHasi, 0,01 M pacTBopbl aMUHOKHUCIOT (TJIMIMHA, aTaHUHA, TIIyTaMUHOBOMN
KHUCJIOTBI, IN3HHA).

HNHCcTpyKIus 10 BBIOIHEHUIO 1a00paTOpHOMl paboTHhI:

1. 3akpenure naruuk pH B nanke mtaTvBa U MOAKIIOYHMTE M €r0 K IJIAHIIETHOMY
peructpatopy (KoMmnboTepy). 3amycture nporpammy usmepennit Releon Lite.

2. B xumuueckuit crakan Hanenre 30 Ml pacTBOpa IIMIMHA, onycTuTe AaTdyuk pH.
KoHuMK 4yBCTBUTENBHOTO 3JIEMEHTA AOJKEH OBITh MOTPYKEH B PACTBOP HE MEHEE YeM Ha
3 cM U HE KacaTbCs HU JHA, HU CTEHOK CTaKaHa.

3. Hokmute kHomky «Ilyck». 3adukcupyiite mnokaszanuss pH  pactBopa
AMHUHOKHCJIOTHI.

4. TIpomoiiTe 1aTYMK U3 pacTBOPA TUCTUILUTUPOBAHHON BOJIOH.

5. AHaJOTUYHO MOBTOPUTE MIl. 2—4 It JPYTUX aMUHOKHUCIIOT.

6. Pe3ynpTaThl U3MEpEeHH 3aHeCUTE B TAOJIUILY.

7. CnenanTte BBIBO/I.

Pe3ynivmamul usmepenuil/nadarwoenuil
I['nyramuHo-
Basg KHCJIOTA

01000704 AJIaHUH JIn3un

(DOpMy.]'Ia AMHWHOKHCJIOTHI

CooTHolieHrne (GYHKIIMOHATBHBIX TPYIIIT
(aMuHO- 1 KapOOKCHUIILHOM TPYIIITHI)

3nauenue pH no natuuky

LBeT makmyca

HBGT MCTHJIOBOT'O OPaH>XKEBOT'O

LBeT deHondraienna

HBeT YHUBCPCAJIIbHOI'O MHAUKATOPA

JlabopaTopHasi paGota Ne2

OrnpeneneHue n303JeKTPUUECKON TOUKH KETaTUHBI

Teopernyeckas 4acCTh

B m3oanexTpudeckoil Touke pacTBOPHI OEIKOB HEYCTOWUYMBHI. MOJEKYIBI Oenka C
OJIMHAKOBBIM KOJIMYECTBOM IMOJOKHUTENBHBIX U OTPULIATEIBHBIX 3aPSAI0B JIETKO BHINAJAIOT
B ocagok. 3HaueHue pH, coOTBeTCTByIOIlEE W303JEKTPUUECKON TOUYKE, SBISETCS
XapakTEepHbIM MJid Kaxjoro Oenka. BeimageHue Oenka B 0CaJOK MOXKHO YCKOPHUTH
n00aBIe€HUEM BOJIOOTHUMAIOIINX BEIIECTB, HAPUMEP STUIIOBOTO CIIUPTA.

XKenatnna (kenaTwH) — MNOJUAECIEPCHAS CMECh MOJIUIENTUI0B (MOJIEKYJIIpHAs
macca—5b0—70 Teic. []), oOpa3yemas u3 KojiareHa.



XKenatuHa oOpaTUMO KOAryJupyroIIHUi KOJIJIOU, MOJIy4aeMblid U3 GUOPUILIIPHOTO
Oesika KoJulareHa BbIBAPMBAHUEM B BOJI€ IIKYPHI )KUBOTHBIX, KOXKH, KOCTEH, XpAIlIeH Win
CYXOXXMJIMH, T. €. Mmarepuanga, B KOTOpoM couepxurcs komiareH. Koctu mnepen
KUISTYEHUEM OOBIYHO CHauasia 00e3KUPUBAIOT, 2 UX MUHEPAJIbHBIC KOMIIOHEHTHI yAAJISIOT,
oOpabatbiBas kucioToi. IIKypy, KOXKYy M CyXOXKWIHS MPOMBIBAIOT U 00pabaThIBAIOT
M3BECThIO, UYTOOBI pPa3sMATYUTH KOJUIAT€H TIepes] €ro IMpeBpalleHUEeM B IKEJIATUHY.
[lony4yenue >xenaTHUHBI CXOJHO C MOJYYEHUEM Kies, HO BbIBapUBaHUE B Ipolecce eé
MIPUTOTOBJICHUSI JTUTCS HE CTOJb JIOJITO U HE MPUBOJUT K TOJHOW JeTpajaliiu KoJljlareHa
710 KUJKUX KOHEUHBIX MPOJYKTOB, TOATOMY Y JKEJATUHBI JKEJIATUHUPYIOIIAs ClIOCOOHOCTh
BBIIIIE, YEM Y KJIeS.

[Toutn 20% Beca xenaTUHBI COCTABISAET aMUHOKHUCIIOTA TIUIUH. Takue OeNKOBbIC
MPOJIYKTHI, KaK MsICO, O€THBI ATOM aMUHOKHCJIOTOM, SIBISIONIEHCS OJHUM U3 UCTOYHUKOB
SHEPIUM JUIS OpraHu3Ma, MO3TOMY JKEJIAaTHHY MOXXHO CUMUTATh MPEKpPacHOW H00aBKOW K
MSICHOMY paloHy. B kadecTBe o00paTuMo KOaryJaupyroumero KoJulouaa KelaTHHa
IpeoTBpalllaeT KPUCTAIIIM3AIMIO caxapa; ¢ 3TOM LEeblo €€ MPUMEHSIOT B KOHIUTEPCKON
MPOMBIIIJIEHHOCTH W TIPU U3TOTOBJICHUH MOPOXXEHOT0. B MpOM3BOJCTBE MOPOXKEHOTO €€
UCIIONB3YIOT TaKXKe IS TOro, 4YTOObl YMEHBIIUTH CBEpPThIBAaHUE Oe€lika, Ka3ewHa,
Onaromapsi 4yeMy M caM Ka3euH, M JKUpP B MOJIOKE JIydlle ycBauBaroTcs. JKemaTuHy
N00aBIISIOT BO MHOTME JOMalllHHE OJoja W B moiydaOpukaTsl TOPTOB U KeKCOB. B
KayecTBe Oenka-MoAuduKaropa OHa MOXET CIY>KUThb MPEBOCXOJHBIM PEAKTUBOM JIJIs
oOHapy>keHUs HEOOJBIINX KOJIMYECTB TAHHUHA.

Ilpakmuueckan yacmao

PeaxtuBel u o6opynoBanue: 0,5%-i pactBop xenatunbl; 0,1 M pacTBOp yKCycCHOI
kuciotel; 0,1 M pactBop amerara HaTpust; 96%-i1 STUIOBBIN CIUPT, MPOOUPKHU; MEPHBIC
NUIETKU, JaTYuK onpeneneHus pH, XuMmudeckue cTakaHbl, IPOMBIBAjJIKa, BOAA
muctupoBanHas. KommberoTep. Kommbrotepusiii nHTepdeiic coopa manuHbix Releon
Lite.

Hucmpykuyusa no 6plnonneHuIo 1a00pamopHoii padomul:

1. B maTh mpoHyMepoBaHHBIX MPOOUPOK MPUIICHTE PACTBOPHI YKCYCHON KHUCIOTHI U
areTaTa HaTpUs B KOJUYECTBAX, YKa3aHHBIX B TAOJIHIIE.

2. [locne 4dero B kaxayr mpoOupky ao0aBpTe 1Mo 1 cm3 pacTBOpa »KEJaTHUHBI U
XOpOIIO MepeMENIANTE.

3. B kaxayio npoOupky mnpubaBbTe 1Mo 4 cMm3 53THIOBOrO CHHUpPTa W CHOBA
repemMenanre.

4. Yepe3 5—10 MuH nmpocMOTpUTE BCE MPOOUPKH U OLEHUTE CTENEHb MYTHOCTH
MoJy4yeHHbIX cMmeceil. pH Hanbonee MyTHOM cMecCH COOTBETCTBYET H303JIEKTPUUECKOU
TOYKE EJATUHBI C TOMOIIbIO JaTynka pH.

Ocopmnenue pesyrbmamos

PesynbTaThl onbita odopmute B BuAe TaOnuipl. Onpenenute U303J1EKTPUUECKYIO



TOYKY JKCJIATHHBI.

Pe3ynomamul uzmepenuii/nadniooenuii

0,5%-ii pacTBOp Crenens
Ne nmpo-| Cocras 0ydep- ’ JTWIOBBI |MYTHOCTH 110 5-
N 3 pH cmecu JKeJIaTH N
OMpKH | HOW cMecH, cM 3 cnMpT, CM 0aIbHOI
HbI, cM3
KaJe
0,1 M
0,1 M CH3COOH CH3COONa
1 1,8 0,2 38 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

Koumpwzbnbte eonpocaol:

1. KakoBo cTpoeHHe a-aMHUHOKHUCIIOT, HOMEHKJIATYPa aMHUHOKHCIIOT, H30MEPHSI?
2. Knaccudukanus a-aMUHOKHCIOT MO XapakTepy OOKOBOTO paaukana, (pu3mko-

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

CITOCOOHOCTH CUHTC3HUPOBATHCA B OPIraHU3MC.

3. Kakumu KHCII0THO-OCHOBHBIMHU CBOMCTBAMH 00JIaaf0T a-aMHUHOKHUCIIOTEI?

4. O6me

nmyTd  oOMeHa  a-aMHHOKHCJIOT

B OpTraHHU3Me. Peaxkuu

JeKapOOKCHIIMPOBAHUS, TPAHCAMUHUPOBAHUS, OKHUCIUTEIBLHOTO J1€3aMUHUPOBAHMUS.

Tecmoewie 3a0anusn:
1. TpuBHabHOE Ha3BaHUE 2-aMUHO-3-THAPOCKUIIPOTIAHOBOK KHCIOTHI

1) cepun;

2) THPO3WH;

3) OKCUTIPOJINH;

4) anaHuH.
2. HazBanne amunokucinotrel H2N — (CH2)4 — CH(NH2) — COOH
1o 3amectutenbHoi HoMeHkaType IUPAC:

1) 2,6-1MaMUHOTreKCaHOBAasI KUCJIOTA;

2) 2,6-1MaMUHOKAIIPOHOBAS,

3) a,8-IMaMHHOKAITPOHOBAS;
4) 1-kapOokcu-1,5-TMaMHHOTICHTaH.

3. BokoBoii paaukan acmaparnHOBOUW KUCJIOTHI:
1) runpodUIIBHBIN, MOJSIPHBIN, HOHOTCHHBIH, 3apsKEHHBIA OTPUIIATEIIEHO;



2) TuApOQUITBHBIHN, OIS PHBIN, NOHOTEHHBIH, 3apSKCHHBIN MOJOKUTEIBHO;

3) TuaPOPUITLHBIN, MTOJIIPHBIN, HEMOHOTEHHBIN, He3aPsHKCHHBIN;

4) rupodoOHBIN, HEMOHOTCHHBIH.

4. BokoBO# paguKa apruHUHa:

1) runpoUIBHBIHA, TONSPHBIN, HOHOTECHHBIH, 3apPsHKEHHBIA OTPHULIATEILHO;

2) TuApOQWILHBIN, TOJISIPHBII, NOHOTEHHBIHN, 3aPSKCHHBIN OJI0XKHUTEIBHO;

3) TUAPOGUITLHBIN, MTOJSAPHBINA, HEMOHOTCHHBIN, HE3aPSKCHHBIN;

4) rupooOHBIN, HEMOHOTECHHBIH.

3apanus:

3aganue 1.

Cmech rMIuHa, alaHuHA, JU3WHA, aprMHUHA, CEPUHA U TJIYTAMHUHOBOUW KHCIIOTBI
paszensiii MeToJ0oM 3JekTpodopesa npu pH 6.

Onpenenurte HampaBiIeHUE ABWKEHHUS aMUHOKUCIOT MpU d3JeKTpodopese, eciu
U303JIEKTPUYECKUE TOYKH 3THX AMUHOKHCIIOT COOTBETCTBEHHO paBHbI 3HaueHusiM pH: 6,0;
6,0; 9,8; 10,8; 5,7 u 3,2.

Pemenue:

B wuzoonextpuueckoii touke (pl-pH) cymmapHslii 3apsii a-aMUHOKHUCIIOTHI paBEH
HYJI}0. B TaHHBIX yCIIOBUAX TaKOE€ COOTHOLIEHUE BBINOJIHACTCS Ul allaHWHA, TIULHHA U
CEepHHa, 3TH aMUHOKHCIIOTHI B 3JIEKTPUUECKOM I10JI€ TIepeMelaTbes He OyayT.

ITIpu pH > pl npeobnanaer aHnoHHas popMa U aMHUHOKHUCIOTA (B JaHHOM cllydae
IIIyTaMUHOBAs KUCJI0Ta) OyIeT nepeMenaTbes K aHOAY.

B ciyuae, kornma pH < pl B pactBope mpeobiamaer KaTHOHHas ¢Gopma, MOITOMY
JIM3UH U aprUHUH OYAYyT NepeMenaThesl K KaToy.

3aganmue 2.

JlaHbl TP aMMHOKHCIIOTHL: acllaparvnHOBas, JIN3UH U MMIMH. Onpenenure, B KaKOu
cpene — KHUCIION, HEUTPaIbHOM WJIH MIETOYHON — OYAYT HAXOIUTHCS M303JICKTPUICCKHE
TOUYKH 3TUX KHCJIOT I10 CPABHEHUIO C MIMLIMHOM, JUIsl KOTOporo pl = 6.

Pewenue:

VY acnaparnHoBO#l KuCIOTHI pl OymeT HaxXoIuThCA B Ooyiee KHUCIOW cpene, 4em Y
[VIALIAHA, TaK KakK s IOJABJIECHUS JUCCOLMALMM BTOPOW KapOOKCHUIIBHOM T'PYIIIBI
TpeOyeTCsl AOMOIHUTENIBHOE KOJIMYeCTBO HOHOB H+.

VY musuna pl Oyaetr HaxoauTHCS B OoJiee MIETIOYHON Cpesie, YeM y TIIMIMHA, TaK KaK
JUIsl TIipeoTBpalleHust oopazoBanusi Bropoit NH3+ rpynmbl TpeOyeTcs TOMOJHUTEIbHOE
KoianmdecTBo noHOB OH-.

3aganue 1Jis1 pasBUTHA PYHKIMOHAJIBHOH IPAMOTHOCTH

Ilouemy cBexxee MOJIOKO HE CBEPTHIBACTCA NPU KHISIYEHUHM, a MOJKHCIIEE
cBépThIBaeTcsa? YUTO MOXKHO clenaTh, 4TOOBI M30€XKaTh CBOPAYMBAHMS TMOJKHCILIETO
MOJIOKa?

Omeem:



[Ipu kunsyeHUU MOJOKAa Ka3eWH BCErjaa JICHATYpUPYET, HO BBIMANAET B OCAJIOK
TOrjga, Korja JWIIE€H 3apana. B cBekeM MOJIOKE MOJEKYJIbl Ka3euHa HMEIOT
OTpULATENbHBIA 3apsl. MoJekynsl Ka3euHa JUIIeHbl 3apsga B Kuciod cpene( T. €. B
KHCIIOM MoJioke). CieaoBaTenbHO, H303JIEKTPUYECKasi TOUKA Ka3eMHa HAXOUTCS B KUCIIOU
cpene. [IpenoTBpaTUTh CBEPTHIBAHUE MOYXKHO NMYTEM J100aBIECHUS COJIBI.

Jlabopamopnasa paboma Ne 3

Onpeodenenue memnepamypul nia61eHUA AMUHOKUCIOM

Teopemuueckaa wacmao

Kaxxnoe wuHIMBHIyallbHOE COEIMHEHHE XapaKTepusyercss HabopoM (HU3HKO-
XUMUYECKUX KOHCTaHT. Hanbosee pacnpocTpaHEHHBIMU U3 HUX SIBISIOTCS TeMIlepaTypa
KUTICHUS U MJIABJICHUS, TOKa3aTeNb MPEJIOMIIEHUS, TUIOTHOCTD.

TemmepaTypoil TIaBICHUS CUYUTAIOT MHTEPBAJ TeMIEpaTyp ¢ MOMEHTA TOSBICHUS
KUAKON (ha3pl JO MOMEHTA IMOJHOTO MCYE3HOBEHHUs TBEPAON (a3bl. UeM BeliecTBO YHIlIE,
TEM MEHbIIIE WHTEpBaj TeMIlepaTyphbl IUIaBleHus (kak mpaBuwio, He Oonee 0,5°C).
He3nauuTenpHble KOIUYECTBA MPUMECH MPUBOJAT K CUJIBHOMY CHIDKCHHUIO TeMIEpaTyphl
riaBienus. PacxokieHue omnpenensieMod TeMmMIeparypbl IUIaBJICHUS W CIPABOYHOM
BEJTUMYUHBI ISl YUCTOTO COCTMHEHUS JJOJDKHBI COBITA/IATh.

[Ipu HarpeBaHuu BelecTBa B HEM YCTaHABIMBAETCA TEIJIOBOM OajaHC: CKOPOCTh
NOJBOJA TEIUIAa B KAaKOW-TO MOMEHT CTAHOBHUTCS PABHOM CKOPOCTH €ro pacCerBaHMS.
ITocKONBbKY CKOpPOCTh MOJIBO/IA U CKOPOCTh PACCENBAHUS 3aBUCIT OT pa3HOCTH TEMIIEPATYP
MEXIy OOBEKTOM M Cpeloi, TO B COCTOSHMM TEIUIOBOI'O DPABHOBECHS Yy BEIIECTBA
yCTaHABIIMBAETCS omnpeAenéHHas temneparypa. OHa 3aBeJOMO HHUXKE, YEM TemIeparypa
IJIaMEHH, 3a CYET pacCEMBaHUs TEIUIA.

AMUHOKHUCTTOTHI — O€CIIBETHBIE KPUCTAJUIMUECKHE BEIIECTBA, PACTBOPUMBIE B BOJIC;
£r1 220—315 °C. Beicokas TeMnepaTypa 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 IUIABICHUS, TOCKOJIBKY 3TOT IMPOLIECC COMPSKEH C Pa3I0KEHUEM.

Tepmuueckast pecTpykius (QpparMeHTa TJIMIIMHA HAOMI0JAaeTCss B HHTEpPBAJS
TEMIIEpaTyp, Kak MpaBHJIO, B 3aBUCUMOCTH OT 3aMECTUTENEH B paaukaie, NpHYEM
XapakTep paJnKaja BIUsSET Ha CTAAMMHOCTh U CKOPOCTH Mpoliecca Pa3ioKeHUs.

Ilpakmuueckaa uacmeo

eab: npoaeMOHCTPUPOBATH BO3MOXHOCTH CIIUPTOBKH JIJI1 HATPEBAHUS BEILIECTB.

[lepedyenp nmaTtynkoB IUEGPOBON JTA0OPATOPUM: NATYUK BBICOKOTEMIIEPATYPHBIN
TEPMOITAPHBIM.

JlononHuTEeNnbHOE 000PYAOBaHUE: IITATUB C 3AKUMOM; CITUPTOBKA.

Marepuanbl 1 peakTUBbI: CIUPT STUIIOBBINA, AMUHOKHUCIIOTHI.

Texnuka 6e3onacnocmu:

1. PabGora cBsizaHa ¢ OTKPBITHIM IIJIJaMEHEM — OeperuTech oxora!



2. Tepmornapa mnocie U3BJI€YEHUs M3 IUIAMEHU OCTBIBAET HE cpazy — Oeperurech
oxoral!

3. B ciupToBKe coAepKUTCS roproyast KUAKOCTb.

4. PaboTaTh B OUKax.

Hucmpykuyusa K 6btnoinenuo 1ad6opamoproit pabomul:

B npoOupky HachlibTe NOPOMIOK TJIUIMHA HAa 2—3 CM MO BBICOTE. 3aKpemuTe
NpoOUPKY B JallKe IITaTHBA, a TEPMOMAPHBIA AATUMK TaK, YTOOBI €ro KOHYHMK JOXOJUI
MOYTH JO JIHa MPOOMPKH, HO HE Kacalcsi HU JHA, HU CTeHOK (puc. 1). OTmersTe
TEMIEpaTypy NIHMIINHA.

3aXruTe CIUPTOBKY U MOCTaBbTE €€ MOJI MPOOUPKY C TITUILUHOM.

HaGmionaiite 3a uM3MEHEHHEM TeMIepaTypbl, 3aHOCA PE3yJNbTAaThl U3MEpPEHUN B
Ta0IuILy.

Yepes HEKOTOpOE BpeMsi MIOCIIe Havala HarpeBaHUus TeMIeparypa cTaOUIu3upyeTcs.
[locne 3TOro ocTaHOBUTE HATPEBAHUE.

Oo6pature BHuManue! CTaBUTh HArpeTyr0 NPOOHPKY B IUIACTHUKOBBIM IITATUB
Henb3s. Hy)KHO J0KIaThCsl €ro oXJa)aeHus B JarKe MTaThBa.

Pe3ynvmamul usmepenuil/nadnrodenuil

Ne  [Temmeparypa rimmnuna [Temreparypa rmnmuHaTemneparypa riauiuHa |TemmepaTypa riIdiHHa
0e3 HarpeBaHUs yepe3 1 MuH yepe3 3 MUH yepe3 5—6 MUH

1

No |Temnepatypa anannHa (Temneparypa ananuna |Temmneparypa amanuHa |[emnepaTypa ajlaHMHA
0e3 HarpeBaHUs yepes 1 MuH yepes 3 MUH yepe3 5S—6 MuH

2

No |Temnepatypa rinyra-  [Temneparypa riyra- Temnepartypa riryra- Temneparypa riyra-
MUHOBOW KHCJIOTHI 6€3 [MHUHOBOM KHCIIOTHI Ye- |[MHUHOBOW KHCIIOTHI Ye- |[MHUHOBOM KHCJIOTHI 4e-
HarpeBaHus pe3 1 MuH pe3 3 MuH pe3 5—6 MuH

3

No |Temmeparypa nu3una (Temmeparypa nuszuna |(Temneparypa nusuHa |TemmepaTypa JTu3uHA
0e3 HarpeBaHuUs yepes 1 MuH yepes 3 MUH yepe3 5—6 MuH

4
Ananozuuno npoeedume onsvlm C ()pyewwu amMuroKkuciomamu, Hanpumep airaHurHom.
Buieoowvi:
Coenatime 6618600 0 memnepamype niagleHus amuHoxuciom. Yem oOHa

ooycnosnena?

KonTpoJsibHBIE BOITPOCHI:
1. [Touemy TemnepaTtypa, 40 3HAUEHUH KOTOPOU YJIAETCS HATPETh BEIIECTBO, HUKE

TeMIEepaTyphl IIaMEHU ?
2. TloueMy HEBO3MOXXHO OJHO3HAYHO 3a()UKCUPOBATH TEMIEPATYPY IUIABICHUS JIs

AMUHOKHUCJIOT?




3. Ucnonb3yss  [aHHBIE JIMTEPATYpbI, CPABHUTE TEMIIEPATyphl  IUIaBJICHUS
3aMEHUMBIX U HE3aMEHUMBIX AMUHOKHCIIOT.

Jlabopamopnas paboma Ne 4

Bauanue memnepamypol Ha ceolicmea 6e1Kog

Teopernyeckas 4acThb

OO61IuM CBOMCTBOM a-aMUHOKHCJIOT SIBJISIETCS MPOIECC MOTUKOHEHCAIINH,
MPUBOSIIMN K 00pa30BaHUIO MENTUA0B. B pe3ynbrare 3Tol peakuuu GopMUPYIOTCS
aMUJIHBIE CBSI3U 110 MECTY B3aUMOJIEHCTBUSI KapOOKCUIILHOM TPYIITIBI OJTHOM a-
AMUHOKUCJIOTBI U aMUHOTPYIIIBI IPYTOW a-aMUHOKHKCIIOTHL. B mentuaax sra cBs3b

Ha3bIBACTCA HeHTHI[HDfI CBA3BIO B COCTaBC HGHTI/IIIHOﬁ I'pYIIIbI.
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Puc. Cxema oOpa3oBanus TpeoHUIEHUATAHUITHPO3UHA

Ha3Banusa nentugoB CTpOSTCS NYTEM  IIOCIEAOBATEIBHOTO  NEPEUYUCICHUS
AMUHOKHUCJIOTHBIX OCTaTKOB, HaunHas ¢ N-koHIa, ¢ mobasieHuem cyddukca -mi, Kpome
nocieaHei C-KOHIIEBOM aMUHOKUCIIOTHI, JIJIs KOTOPOM coXpaHseTcs €€ MOJTHOEe Ha3BaHUE.
JInst ocraTka acnmaparuHOBOW KMCIIOTBI MCTIOJIB3YETCSl Ha3BAHUE aCTIapTUIl.

VY cTaHOBIIEHO, YTO JIJIsl KaXXA0ro Oelika XapakTepHa TOJIbKO OJHAa MPOCTPAHCTBEHHAS
CTPYKTypa, B KOTOpPOW OH CTaOWJIEH W MPOSIBISET OHOJOTMYECKYI0 AaKTHBHOCTH. JTa
CTPYKTYpa HOCHT Ha3BaHME HATHUBHOW KoHpopmamuu Oenka. M3MeHeHHWe HaTHBHOM

KoH(opManuu Oeka, COMPOBOXKIAIOIIEECs MOTEPEN XapaKTEpHBIX JJisi HErO CBOMCTB:
pPacTBOPUMOCTH, OHOJOTMYECKON aKTUBHOCTH, 3JEKTPO(OPETUUYECKONW MOABUIKHOCTU U
Ip., Ha3bIBaeTCs JIeHaTypaluen. Jlenatypanus, Kak IpaBuiIo, 3aTParuBacT YeTBEPTUYHYIO,



TPETUYHYI0O W YaCTUYHO BTOPUYHYIO CTPYKTYpbl OEJIKOBOM MOJEKYylIbl U HE
COMPOBOXKJAETCA KaKUMU-THMOO HM3MEHEHUSMHM NEPBUYHOU CTPYKTYyphl. JleHarypauuio
MOTYT BbI3bIBaTh pa3iuuHble (U3MUECKHUEe U XUMHUYECKUE (DAKTOpBI: BBICOKAS
TEMIIEpaTypa, MEXaHUYECKUE BO3ACUCTBUs, HNEUCTBUE HWOHUBUPYIOIIUX W3IYYCHUM,
o0paboTKa yJIbTpa3ByKOM, JAEHCTBHE OPraHUYECKUMH pPACTBOPUTENSIMHU, PacCTBOpaMu
KHUCJIOT, LIEJI0YEH, COJIEH TSKENBIX MeTallloB. [IpuMepoM TeninoBoN AeHATYpalud MOXKET
CIIY’)KUTh CBEpTHIBaHHE Oenka mpu Bapke sul. JleHarypauus O€NKOB MPOUCXOAUT B
KENyKe, T1€ UMEETCS CUIIbHOKUCTAs CpeJla U 3TO CHOCOOCTBYET PaCLICIUVICHUIO OEJIKOB
nporeonuTruyeckumMu  ¢epMentamu. Ilo Mepe crapeHus opraHuzMa MHPOUCXOJUT
[OCTETEHHAsl, XOTSA U Ype3BbIYAHHO MEJJICHHas, JeHaTypanus OelKOB M CHUXKEHUE HX
ruapopunbHocTU. [lpu onpenenéHHBIX YCIOBHUSAX JE€HATYpPUPOBAHHBIM OEJNIOK MOXKHO
YaCTUYHO WJIM MOJIHOCTBIO BEPHYTh K HCXOJHOMY HATUBHOMY COCTOSIHMIO. Takoi mporecc
HA3bIBAETCSl peHATypalueil, a 0eJI0OK — PEeHATypUpPO- BaHHBIM. DTOT MPOLIECC MPOUCXOTUT
CaMOMPOU3BOJIBHO MpHU 3HaUeHHUsIX pH U TeMmepaTypsl, oOecrieunBarOnuX CTa0UILHOCTD
HaTUBHON (opmbl. PeHaryparuio OOBIYHO TPOBOJSAT B MSTKHUX YCIOBHSIX, MEIJICHHO
CHHMasI BO3/ICHCTBHE.

OObIuHO jAeHaTypanus Oenka HaOmogaeTcs IN VItro, mpu BO3JCHCTBUU HAa HETO
aHOMAJILHOW TeMIIepaTypbl WM JeHaTypaHTa MoueBuHbl, H' wnmu OH™— uwonoB (T. e.
anomanibHoro pH) m 1. a.) Opnako pacman TBEPAOW CTPYKTYphl Oellka M 3areM eé
NOBTOPHAsI CAMOOPTraHU3ALMS MPOUCXOJUT U B KUBOW KIETKE — YTO UIPAET BAKHYIO
pOJIb, HAIIPUMED B MPOIIECCE TPAHCIIOPTA OEIKOB Yepe3 MEMOpaHBI.

B wuntepBane temmeparyp, mnpubiusutensHo or 0 mo 40 °C, pacTBOPUMOCTH
OONBIIMHCTBA OEJNKOB BO3pACTaeT C MOBBIINICHHMEM Temmeparypsl. [lpu Temmeparypax,
npesbimaronmx  40—50 °C, OOJBIIMHCTBO OEIKOB yTpauMBaeT CTaOWIBHOCTD,
HAaUMHAETCS WX JIGHATypalus, COMPOBOXKIAIOMIASCA OOBIYHO PE3KUM CHUKCHUEM
PacTBOPUMOCTH.

[IpakTrueckas yactb

I]ens: poeMOHCTPUPOBATH MPOLIECC JeHATYpaLUU OelKa.

[lepedensp maTunkoB 1UGPOBOM TaOOPATOPHH: NTATIYUK TEMITEPATYPHI (IJIATHHOBBIN ).

JlomonHuTeNbHOE 000y I0BaHHE: IUITATUB C 3aKMUMOM; CIUPTOBKA.

Matepuanbl 1 peakTUBbI: paCTBOP SUYHOTO OelKa.

Texnuka 6ezonacnocmu:

1. PaGoTa cBsizaHa ¢ OTKPBITHIM TUIAMEHEM — OEperuTech oxKora!

2. JlaTuuk TeMIepaTypsl MOCJIE U3BJICUEHUS U3 TUIAMEHU OCTBIBAET HE Cpazy —
Oeperutech oxora!

3. B ciupToBke comepKUTCs Toproyast >KUAKOCTb.

4, PaboraTh B oukax.

Hucmpykuyus K 6btnojineHuto 1a60pamopHoil padomel:



B 4 npoGupku mnomecture mo 0,5 MJI pacTBOpa SMYHOrO Oenka. 3aKpenuTe
npoOHUpKY B JIAllKe INTaTHBA, a JAaTYMK TEMIIEPATyphl TaK, YTOOBI €ro KOHYUK JOXOJUIT
MOYTH JO JIHa NpPOOMPKH, HO HE Kacajcsi HU JHA, HU CTeHOK (puc. 1). OrmerbTe
TEMIEpaTypy pacTtBopa sSu4yHoro Oenka. IIpUroToBineHHBI pacTBOp  JIOJKEH
MpeABaPUTEIBLHO OBITh OXJTAXKIEH.

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

Yepe3 1—2 MUH OCTaHOBUTE HarpeBaHUE.

PactBop oxnanure u pactBopute B Boae. Crenaiite BHIBOJ.

Obpatute BHUManue! CTaBUTH HArpeTyr0 MNPOOWPKY B TIUIACTHKOBBIA IITATHB
Henb3s. Hy)kHO AoKaaThes €€ OXJIaKIeHus B JIANKe ITaTHBA.

Jl71st cpaBHEHMSI POBEAUTE OIBIT C U30JIATOM PACTUTEIHLHOTO OeliKa.

Pesynivmamul usmepenuii/nadarooenuil
Temnepatypa HarpeBanusi | Bpems HacTymieHus qeHaTypanuu

PacTBop ssuHOTO OEnka

W3005T pacTUTENbHOTO OenKa
(ropoxoBoro)

KoHTposbHbIE BONIPOCHI:

1. Kakre n3MeHeHUs] IPOUCXOIIT B CTPYKType Oenka mpu HarpeBaHuu? MeHseTcs
JIM €TO MepBUYHAs CTPYKTypa?

2. Kak Ha3bIBaeTCs poliecc CBEPThIBAaHUS OCITKOB?

3. [loueMy cBepHYBIIHICS OEJIOK HE PacCTBOPSETCS B BOJC?

3ananmne:
[Ipuneiite k sauYHOMY O€NKy CHUPT WIM KUCIOTYy. UYTo HaOmomaere mpu
n00aBJIeHNH K O€JIKY CIIUPTA U KUCTIOTHI?



