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lNMosAcHMUTeNnbHasA 3annucka

AKmyanvHoCcmb npozpammul

[Iporpamma umeeT couuanbHyI0 3HAUUMOCTh JJI Hamero obmiectsa. Poccuiickomy
o0IlleCTBY HY>KHBI 00pa30BaHHBIC, HPABCTBEHHbBIC, MPEANPUUMYMUBBLIC JIOIU, KOTOPHIC
MOT'YT CaMOCTOSITEJIbHO TNPUHMMATh OTBETCTBEHHBIC pEIIEHUS B CHUTyallusX BBIOOpA,
MPOTHO3UPYS MX BO3MOXKHbIE mociencTBuss. OaHa U3 3a1ay o0pa3oBaHUs HA CErOJIHI —
BOCIIUTaHUE B PEOEHKE CAMOCTOSTENBHOM JUYHOCTH. JlaHHAs mporpaMma CrocoOCTBYET
Pa3BUTHIO Y yUaIlIUXCS CAMOCTOSTEIILHOTO MBIIIICHUS, (POPMUPYET YMEHHS TPUOOpETATh
U TPUMEHSTh, TIOJyYEeHHbIC 3HAHUS Ha TmpakTuke. PasButue u GdopmMupoBaHUE
BBIIICYKA3aHHBIX KA4eCTB BO3MOKHO Ojlarojaps pa3BUTHIO HAyYHO-TIO3HABATEIBLHOTO
WHTEpECca BO BpeMsl 3aHITHH.

Kypc mpegnasHaueH ywamumcs CTaplieil IIKOJbl  €CTeCTBEHHO-HAYy4YHOTO,
TEXHOJIOTUYECKOTO0 WJIM YHUBEpPCaJbHOro mnpoduieit oOydeHus U MOXET OBITh Kak
00s13aTeNIbHBIM ~ y4e€OHBIM MPEIMETOM TI0 BBIOOpPY ydYalierocs U3 KOMIIOHEHTa
0o0pa3oBaTeIbHON OpraHu3allii B BapUATUBHOM YacTH y4eOHOro IjlaHa, TaK U KypCOM B
paMKax BHEYPOUHOH JESATENbHOCTH W/WIM JOMOJHUTENBbHOTO oOpa3oBanus. I[locoOue
PEKOMEH/IYeTCs UCIIOIB30BaTh JIJIS MPOBEICHUS AJICKTUBHBIX KYPCOB.

KoHuenuus coBpeMeHHOTO 00pa3oBaHUs MOAPAa3yMEBAET, YTO YUYUTENb MEPECcTaéT
ObITh OCHOBHBIM HCTOYHHKOM HOBBIX 3HAaHHMA, a CTAHOBUTCS OPraHU3aTOPOM
NO3HABATEJIbHOM  JESATEIBHOCTHM  y4YalllUXCA, K KOTOPOM MOXHO OTHECTH H
UCCIIEN0BATENbCKYIO NIESATENbHOCTh. COBPEMEHHBIE ASKCIEPUMEHTABHBIE HUCCIEAOBAHUS
0 XUMHUHU YK€ TPYIHO MPEACTaBUTH 0€3 HCIOJIb30BaHUS HE TOJIBKO AHAJIOTOBBIX, HO U
mU(GpPOBBIX ~ U3MEPUTEIBHBIX  mpubopoB. B ®denepasbHOM  rocyaapcTBEHHOM
obpazoBatenbHoM ctaHgapte (PI'OC) mnpomucaHo, 4YTO OJHMM W3 YHHUBEPCATbHBIX
y4eOHBIX JCHCTBUM, MPUOOpPETaeMbIX YYalIUMUCS, JODKHO CTaTh YMEHHUE «IIPOBEICHUS
OMBITOB, MPOCTHIX SKCIIEPUMEHTANIBHBIX UCCIEA0BAaHUM, MIPSMBIX U KOCBEHHBIX U3MEPEHUIN
C WCIOJh30BAaHUEM AHAJOTOBBIX M IHU(PPOBBIX HM3MEPUTENBHBIX TPHOOpOB». s 3TOTO
YYHUTETh XUMHH MOXKET BOCIIOJIB30BATHCS yUEOHBIM 000PYI0BAaHWE HOBOTO MOKOJICHUS —
U (QPOBBIMH JTAOOPATOPUSIMH.

[Hudpossie mabopaTopuu MO XMMUU MPEACTABICHBI AATUMKAMU I U3MEPECHHS H
pETHCTpaIMU Pa3IUYHBIX MapamMeTpoB, uHTepdelicamu coopa JaHHBIX U MPOTrPAMMHBIM
oOecrieueHNuEM, BU3YATH3UPYIOIUM JKCIIEPUMEHTAIbHbIC JaHHbIe Ha dKpaHe. [Ipu 3TOoM
AKCHEPUMEHT OCTa€TCAd  TPAJAUIMOHHO HATYpHBIM, HO JIaHHBIE DJKCIIEpUMEHTa
0o0pabaThIBalOTCS W BBIBOASATCS HA DJKpaH B peaqbHOM MacmrTabe BpEeMEHH U B
parmoHanbHON Tpaduueckor Gpopme B BUJE YHCICHHBIX 3HAYCHUN, JUArpaMM, rpadukoB
1 Tabnuil. OCHOBHOE BHUMAHUE YYaIIUXCA MPU 3TOM COCPEAOTauYUBAETCA HE Ha cOOpKe U
HACTPOIKE SKCIEPUMEHTAIBHON YCTAaHOBKH, @ Ha MPOEKTUPOBAHUY PA3TUYHBIX BAPUAHTOB
MPOBEJCHUS SKCIEPUMEHTA, HAKOIUJIEHWHM [JIaHHBIX, UX aHAJIW3€ W HWHTEpIpEeTalnH,
(bopMyIHUpPOBKE BHIBOIOB.



C TOuKM 3peHMS] HAYKH, SKCIIEPUMEHT — 3TO UCCIIEIOBATENIbCKUNA METO/1 OOyUYeHUs,
KOTOPBIM MOJHUMAET MO3HABATEIbHBIN HHTEpeC Ha OoJiee BHICOKUN YPOBEHb, YCHIIMBAET
MOTHUBAIAK0 CAMOCTOSITEJILHOM JEATENbHOCTH. MccnemoBaTelbCKU METOH — SIBIIAETCS
ycioBueM (GOpPMUPOBAHUS HHTEpeca, MOTPEOHOCTH B CAMOCTOSTENIBHOM, TBOPUYECKOM
NEATENBHOCTU YUALIUXCA.

UccnenoBaTenbCckuil MpOLIECC COCTOUT M3 HECKOJBKHX AITAIOB: Pa3feiICHUE CMECH
BEILIECTB, BBIJICIICHUE MOJICKYJI ONPEeIEHHOIO CTPOCHUS, UX UICHTUPUKAIUS U U3yUCHUE
poJii B MeTaboJIU3MeE.

3aHATUS UHTETPUPYIOT TEOPETUUECKUE 3HAHUS, U TPAKTUUECCKUE YMEHUS, U HABBIKU
yUYaluxcs B €JMHOM IPOIIECCE JACATEIbHOCTH YUeOHO-UCCIEA0BATEILCKOTO XapaKTepa.

JlaHHBI KypC COJAEpKaTelIbHO CBSI3aH C KypcamMu XHMUHU, OHOJIOTHH, (DU3UKU U
HOCUT WHTETPUPOBAHHBIA XapakTep, CHOCOOCTBYS Pa3BUTHIO €CTECTBEHHO-HAYUHOTO
MHUPOBO33pEHUS ydaniuxcs. B ydyeOHOM miaHe 3JIeKTUBHBIA Kypc «buoxumus» sBisiercs
4acThI0 TpeaMeTHON obnactu «EcTecTBEeHHO-Hay4yHbIE TIpeAMEThI». Matepuayl mocoOus
obecrieurBaeT: 3HAKOMCTBO C COBPEMEHHBIMU (yHIAAMEHTAJbHBIMH W TPHUKIIAIHBIMH
UCCIEJOBAaHUAMM B  oOjacth  Oumoxumuu; (opMupoBaHue y  OOydYarouuxcs
KOHBEPI€HTHOT'O MBIIIJICHUsI; yIayOJieHue W 0000IIeHHe 3HAHWK IIKOJIHHUKOB O
BBICOKOMOJIEKYJISIDHBIX BEIIECTBAaX, METOAAX MX H3YUYEHUS; pACKPBITHE NPHUHIUIIOB
(YHKIIMOHUPOBAHMUSI )KUBBIX CUCTEM; 3HAKOMCTBO C UCTOPUEH Pa3BUTHS €CTECTBO3HAHUS U
COBPEMEHHBIMU pa3paboTKaMH YYEHBIX; BOCIUTAHUE OEPEKHOTO OTHOIICHHS K KUBOM
npupoje, GopMUpoBaHUE KYJIbTYphl MUTAHUS; O0yUYeHUE apTryMEHTUPOBAHHOMY BEACHUIO
IUCKYCCHH; KETaHUE 3aHUMAThCSl HAYUYHO-TTPAKTHYECKOMN JAEATEIbHOCTHIO.

[locoGue comep>XUT METOAUYECKHEe KOMMEHTapUM TI0 OpraHu3alliyd 3aHATUN
(ocobeHHOCTH, CTPYKTYpa, COAEPKaHUe, BUIbI AEATEILHOCTH, (DOPMBI 3aHATUH U T. 1.). Ha
3aHATHSX YyYallhecs pa3BUBAIOT AHAIUTUYECKHE CIOCOOHOCTH TPU TMPOBEIACHUU
NPAKTUYECKUX PabOT, YCTaHABIMBAIOT MPUUYMHHO-CIECICTBEHHBIE CBSI3U TPU H3YUCHHUH
METO/IOB OMOXWMHH, Y3HAIOT O BO3MOXKHOCTSX WX NMPUMEHEHUS B MEIUIIMHE, MHUIIECBOI
MIPOMBIIIIEHHOCTH, (hapMaIeBTUKE.

Ilenesasn ayoumopus

VYyamuecs 10 u 11 xmaccoB 001meo0pa3oBaTeNbHBIX MIKOJI, KOTOPbIE 000pPYI0BaHbI
«IIKOTbHBIMH KBAHTOPUYMAMH.

Henv npozpammer

O3HakOMUTHh ydalmIMXcss C€ OHOXMMHEW Kak HayKOHM SKCIEPUMEHTAJIbHOM,
coueTarolel B cebe OPraHNYecKyr0 XUMHIO U Ouojoruto. Takke JaHHBIA KypC MOMOXET
chopMHpOBaTH HABBIKM CaMOCTOATENBHONW pa0oThl C  OHQPPOBBIMU  JTaTYUKAMH,
MPOBEJCHUS U3MEPEHHUI U 00paOOTKH MOJYYEHHBIX U3MEpEHUl. Pa3BUTh Mo3HaBaTEIbHbBIN
MHTEpEC W METaNnpeJMETHble KOMIETEHIIMM OOYyYalolUXCAd Yepe3 MPaKTUUYECKYIO
NEeATEeNbHOCTD; PACIIUPUTh, YIrAyOUTh U OOOOIIMUTH 3HAHUS O CTPOCHHUM, CBONCTBAX H
GyHKIMAX OMOMOJIEKYIT; c(hOPMUPOBATh YCTOMUUBBIN MHTEpEC K NpodecCuoHaNIbHOMN



ACATCIIBHOCTHU B 00JIaCTH €CTECTBEHHBIX HayK.
MnaHnpyeMble pe3ynbTaTbl 0CBOEHUSI yUe6HOro NpeaMeTa XMMUN ¢ OnmncaHnem
YHMBePCa/IbHbIX YUeOHbIX eACTBUIA, 40CTUTraeMbIX 00yYatoLLMMUICS

Jluynocmmuowie pe3yiomamal:

Oobyuarowuiicsi ROAYYUM 803MOHCHOCIb Ol POPMUPOBAHUSA CLEOVIOWUX TUYHOCHIHBIX
\AZ/5

ompeiesIeHe MOTUBAIIUY U3yUYeHUs Y4eOHOTO MaTepuarna;
OIICHUBAaHHUE YCBAMBAEMOT0O YY€OHOT0 MaTepuasa, UCXO/I U3 COIUATbHBIX U JTMYHOCTHBIX
IICHHOCTEH;

MOBBINICHUE CBOEr0 00Pa30BaTEIbHOIO YPOBHS U YPOBHS TOTOBHOCTU K HU3YUYCHUIO
OCHOBHBIX UCTOPUYECKUX COOBITHH, CBI3aHHBIX C UCTOPUEH pa3BUTUSI XUMHUH U OOIIECTBA;
3HAHUE MPABUJI TIOBEICHUS B YPE3BBIUANHBIX CUTYAIIUSX;
OIICHUBAaHHE COIMAIIBHON 3HAYUMOCTH TTPOdECCHil, CBA3aHHBIX C XUMUEH;
BJIaJiIcHUE TpaBwiIaMud 0€30macHOro oOpalieHus C XUMUYECKHMMHU BEIIECTBAMH U
000py/1I0BaHUEM, TTPOSIBIICHUE SKOJOTHIYECKON KYJIbTYPHI.

Memanpeomemmbnie pe3yibmamal:

Pezynamusnole

Obyuarowuiics noiyyum 603MOHNCHOCHb 0151 POPMUPOBAHUACIEOVIOUUX PeCYTIAMUBHBIX
yvi
1ieJIenoJlaranie, BKJIIOYasl IMOCTAaHOBKY HOBBIX Iieliel, mpeoOpa3oBaHUE MPAKTHUECKOU
3a7a4yd B MO3HABATEJIbHYIO, CAMOCTOATEJIBHBIA aHAJIU3 YCIOBUM JOCTUXKCHUA II€IM Ha
OCHOBE Yy4Y€Ta BBIJCICHHBIX YYHUTEIEM OpPHCHTHUPOB JEHCTBUS B HOBOM Y4ueOHOM
Marepuaie;
MJJAHUPOBAHUE MTYTU JTOCTUXKEHUS LIEJICH;
yCTaHABJIMBaHUE IICJICBBIX IIPUOPUTETOB, BBIJICJIICHHE AaJIbTCPHATUBHBIX CIIOCOOOB
JTOCTIKEHUS 1IN B BBIOOp Hanboiee 3 (HeKTUBHOTO criocoa;
YMEHHE CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIATH UM;
yYMEHHE MMPUHUMATh PEIICHUS B MPOOJIEMHON CUTYyaIUH;
IMOCTAaHOBKa y4eOHOM 3aJ1aun, COCTaBJICHHUE TUIAHA M TOCIISIOBATSILHOCTH JICHCTBUM;
opraHu3aIys padodero MecrTa IMpHU BBITTOJIHEHUN XUMHUYECKOTO YKCIIEPUMEHTA;
MPOTHO3UPOBAHKE pe3yJibTaTa YCBOCHHS, OICHMBAHME YCBOCHHOTO Martepuaia, OIleHKa
KayecTBa W YyPOBHA YCBOCHHUS, KOPpEKIMs B IJIJaH MU CHOCO0 JCHCTBUS TMpHU
HeoOXxoauMocTH. [losnasamenvhvle

Obyuarowuiics noIyYum 803MOHNCHOCIb 0151 (POPMUPOBAHUSL CLEOYIOUJUX
noznasamenvhovlx YYJ|:
TIOWCK U BBIJICJICHUE HHPOPMAIINH;
aHaJiu3 yCJIOBUM M TpeOOBaHMI 3a7a4yu, BBIOOP, COMOCTABICHHE U OOOCHOBAHUE CIIOCO0a



pelleHus 3a/1a4H;

BbIOOp Haunbonee H(OPEKTUBHBIX CHOCOOOB pelIeHUs 3aJadyd B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBU;

BBIIBUKEHUE M 000CHOBAaHUE TMIIOTE3bI, BEIOOP criocoba e€ MpoBEPKU;

CaMOCTOSITETFHOE ~ CO3[IJaHUE QJITOPUTMa JICATEIBHOCTH TIPU PEIICHUH TpodiemM
TBOPYECKOTO U TOMCKOBOT'O XapaKTepa,

YMEHUS XapaKTepU30BaTh BEIIECTBA IO COCTABY, CTPOCHUIO M CBOMCTBAM;

ONMCHIBAHNE CBOWCTB TBEPABIX, JKUAKUX, Ta3000pa3HBIX BEIIECTB, BBIICICHHE WX
CYIIECTBCHHBIX ITPU3HAKOB;

n300pakeHne COoCTaBa TMPOCTEHUITUX BEHIECTB C TOMOIIBIO XUMHUYECKHX (QOpMYyT H
CYIIHOCTH XUMUYECKUX PEAKIUI C MOMOIIBI0 XUMHUECKUX YPaBHEHHIA,

OpoBeJIeHNE HAOMIOACHUI W ONHMCAHHME MPU3HAKOB W YCIOBUN TEYEHHUS XUMHYECKUX
peaKiuii, BBIIIOJIHEHUE XWMHUYECKOTO JKCIIEPUMEHTA, BBIBOABI HA OCHOBE aHalu3a
HAOJIIOICHHUI 32 SKCIIEPUMEHTOM, pElIeHUE 3a/a4, MOJIyYeHHe XUMHYEeCKOW nHpopManuu
U3 Pa3INYHbIX HICTOUYHUKOB;

YMEHUE OPTraHU30BbIBATH UCCIIEIOBAHUE C LIEJIbIO TPOBEPKHU TUIIOTES;

YMEHHE JIeJIaTh YMO3AKIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTUH) U BHIBOBL;

yMEHHE OOBEKTHUBHO OLIEHHWBATh MH(OPMAIUIO O BEIIECTBaX U XUMHUYECKUX Ipoleccax,
KPUTUYECKU OTHOCUTBCS K TIICEBIOHAYYHON MH(pOpMaLUK.

KOMMyHuKCZMMGHble

Obyyarowuiics noIyYUm 603MOHNCHOCIb OJis1 (POPMUPOBAHUSL CLEOYIOUJUX
KomMmyHuxamugnvix Y V/I:
MOJTHOE M TOYHOE BBIPAYKEHUE CBOUX MBICJICH B COOTBETCTBHM C 3aJja4aMH U YCIOBUSMU
KOMMYHHUKAIIUH;
aJICKBaTHOE MCIIOJIB30BAHUE PEUEBBIX CPEACTB IJISi JAMCKYCCHMM W apTyMEHTalluM CBOEH
MO3UIMU, YMEHHE TIPEJICTaBIATh KOHKPETHOE COJep)KaHHEe C COOOIIEHHEM €ro B
MMACBMEHHOW W yCcTHOM  (Qopme, ompeneracHHe  CIOCOOOB  B3aMMOJICHCTBUSA,
COTPYIHHUYECTBO B TIOUCKE U cOope nHpOopMaIum;
OTIpEJICIICHHE CIIOCOOOB  B3aMMOJCHCTBHUS, COTPYJHHYECTBO B TIOUCKE U cbOope
uH(hOpMaIK, y9acTHE B JUANOre, MNIAHUPOBAHUE OOIUX CIIOCOOOB padOTHI, MPOSBICHUE
YBXUTEIHHOTO OTHOIICHHUS K IPYTHM 00y4aeMbIM;
OTMCAHWE COJEPKAHUS BBIMOTHIEMBIX NCHUCTBUI C IEIBI0 OPHEHTHPOBKH MPEAMETHO
MPAKTUYECKOMN S TEIIbHOCTH;
YMEHUS YYUTHIBATh PA3HBIC MHCHHS M CTPEMHUTHCS K KOOPAMHAIIMH PA3TMIHBIX TIO3UITUHN B
COTPYIHUYECTBE;
dbopMynrpoBaTh COOCTBEHHOE MHEHHUE U MO3UIINAI0, ApTYMEHTUPOBATh M KOOPIHMHUPOBATH
e€ ¢ TO3UIUSIMU TApTHEPOB B COTPYIHHUUYECTBE TPH BHIPAOOTKE OOIIETO pEIICHUS B
COBMECTHOM JICITEILHOCTH;
OCYIICCTBIISITh B3aUMHBIN KOHTPOJb WM OKa3blBaTh B COTPYIHHUYECTBE HEOOXOIUMYIO



B3aMMOIIOMOIIIb;
IUIAaHUPOBATh OOLIME CMOCOOBI padOThI; OCYIIECTBISATH KOHTPOJIb, KOPPEKLHUIO, OLICHKY
NeiCTBUM NapTHEPA, YMETh YOEK1aTh;

HCII0JIb30BaTh aJIeKBATHBIE SI3bIKOBBIE CPEJICTBA JIJISl OTOOPAKEHUS CBOUX UYBCTB, MBICIIEH,
MOTHBOB M MOTpPeOHOCTEN; OTOOpakaTb B peyd (omucaHue, OOBSCHEHUE) COJEpKaHUE
COBEpIIAEMbIX JEHCTBUI KaK B (hopMe TPOMKOM COLIMAIM3UPOBAHHOMN peuu, Tak U B (hopme
BHYTPEHHEHU peuu;
pa3BuBaTh KOMMYHHMKAaTHBHYIO KOMIIETEHTHOCTb, HWCIOJIb3ysl CPEACTBA YCTHOM H
NUCbMEHHON KOMMYHHMKAllUM TMpH pabdoTe ¢ TEeKCTaMH y4eOHHWKA M JOMOJHUTEIBHOU
JUTEPATypoOM, CIIPAaBOUYHBIMU TAOJIMIIAMH, TIPOSBIATH TOTOBHOCTh K YBaKEHHUIO MHOMN
TOUYKH 3pEHUS IPU 0O0CYKIAECHUU PE3yIbTaTOB BHITIOJHEHHON pabOTHI.

IlIpeomemnuvie pesyromamaol

Obyuarowutics Hayyumcsi:

IMPUMCHATH OCHOBHBIC MCTOAbI ITIO3HAHUA Ha6JIIOJleHPI€, HN3MCPCHUC, SKCIICPUMCHT,
XapaKTCpU30BaTh TCPMUHBI U ITOHATHUA, OOBSICHSTH B3aUMOCBSI3b MCIKAY HUMH

00OCHOBBIBaTh CHCTEMY B3TJIAJIOB Ha J>KUBYIO TPUPONY, INPUMEHSS OHOJOTHYCCKUC
TEOPHH, YIEHHS, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh TPAHUIIBI UX TPUMEHUMOCTH;
KJIaCCU(HUITUPOBATH OCHOBHBIC OUOJIOTUYECKUE MAKPOMOJICKYJIbI;

OMUCHIBATh (DYHKIIUU OEIKOB, HYKJICMHOBBIX KHCJIOT, YTJICBOJIOB U JIUIIU/IOB;
yCTaHABIIMBATh CBS3b CTPOCHUSI U (DYHKIIMH OCHOBHBIX OMOJIOTMYECKMX MaKpPOMOJICKYII,
UX POJIb B IIPOIIECCax KJIETOYHOTO METa00JIN3Ma;

O0OBSICHATH 3HAUCHUE MUKPO-, MAKPO- U YJIBTPAMHUKPOIJIEMEHTOB B KIICTKE;

MOHUMATh CYIITHOCTh OMOCHHTE3a OCJIKOB, MEXaHU3Ma JICHCTBUS (epMEHTOB, OMOCHHTE3a
JIHK u PHK, pacrama GenkoB, OrocuHTEe3a 1 0OOMEHa YIJIeBOJOB, OMOCHHTE3a U 0OMEeHa
JUINAI0B, OHOJIOTHYECKOro oOKuciaeHusas u cuHresa AT, wmexanmsma JeicTBHA
CTEPOUJIHBIX TOPMOHOB;

peliath 3ajJa4u Ha ompejaeseHue nociegoBateabHocT HykieoTuaoB JJHK u uPHK (mP-
HK), antuxomonoB TPHK, mnocrmemoBaTtelbHOCTH aMHHOKHCIOT B MOJICKyJe Oelka,
NPUMEHSA 3HAHUA O PEAKIUSIX MATPUYHOIO CUHTE3a, N'C€HETHYECKOM KOJE, MPUHIIUIIC
KOMILIEMEHTAPHOCTH;

JieaaTh BBIBOJIBI 00 M3MEHEHHUSIX, KOTOPBIC MPOU30MIYT B MpoIieccax MaTPUIHOTO CHHTE3a
B CJIy4ae U3MEHEHHUS MOCIeq0BaTEIbHOCTH HyKIeoTua0B JHK;

000CHOBBIBaTh B3aMMOCBS3b IUIACTHYCCKOTO M JHEPIETHYECKOTO OOMEHOB; CpPaBHHBATH
MPOIECChl TIJIACTHYECKOTO M DHEPreTHYECKOTO OOMEHOB, MPOMCXOIAIIMX B KIETKaX
YKUBBIX OPTaHU3MOB;

XapaKTepPU30BaTh METO bl OMOXHMHYECKUX UCCIICIOBAaHUT;



MPOBOJIUTh  y4eOHO-UCCIEAOBATEIbCKYIO0  JEATENBbHOCTh:  BBIJBUTAaTh  TUIIOTE3bI,
IJIaHUPOBaTh paboTy, OTOMpaTh M MPeoOpa3oBBIBATH HEOOXOAMMYIO HH(POpPMAIIHIO,
MPOBOJIUTH IKCIIEPUMEHTHI, UHTEPIPETUPOBATH PE3YJIbTAThI, J€JaTh BHIBOJbI HAa OCHOBE
MOJIyYEHHBIX Pe3yJIbTaTOB,;

Obyuarowuticsi ROAYYUM 803MOHCHOCNb HAYYUMBCAL!
BBIJIBUTaTh U MPOBEPATH IKCIIEPUMEHTAIHHO TUIIOTE3bI O XUMHUUYECKUX CBOMCTBAaX BEIIECTB
Ha OCHOBE MX COCTaBa M CTPOCHMS, UX CIIOCOOHOCTH BCTYMaTh B XUMHUYECKHUE PEAKIUH, O
XapakTepe U MPOJyKTaX Pa3IMuHbIX XUMUYECKUX PEaKIUii;
XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHHIO M CBOWCTBaM, YCTaHABIIWBATh
MPUYMHHO-CIIC/ICTBEHHBIE CBA3U MEXK]y TaHHBIMHU XapaKTEPUCTUKAMU BEIIECTBA;

BBIIABUTAThL W TIPOBCPATH IJKCICPUMCHTAJIBHO THUIIOTC3bBI O PE3yJIbTaTax BOSI[CI\/JICTBI/IH
Pa3JINIHbIX (I)aKTOpOB Ha UBMCHCHUC CKOPOCTH XUMHUYCCKOU PE€aKunm;

HCIIOJIB30BAaTh HpI/IO6p€TéHHBI€ KIIFOYCBBIC KOMIICTCHIMU IIPHU BBITOJIHCHUU ITPOCKTOB U
y‘{€6HO'I/ICCH€}IOBaTCHBCKI/IX 3a1a4 110 U3YyUYCHUIO CBOfICTB, CII0CO00B IMOJIYUCHUSA U
paciio3HaBaHnA BCUICCTB,

00BEKTUBHO OIIEHUBATh MH(OPMAIIUIO O BEIIECTBAX U XMMHUECKHUX MpoIleccax;
OCO3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUHN IO XUMUU JIJIsl IPAKTUYECKOM eI TEIIbHOCTU
YeJI0BEKa;

co371aBaTh MOJIEIN U CXEMBbI JJI PEIICHHs] YUeOHBIX U MO3HaBaTEIbHBIX 3a]1a4; OHUMATh
HEOOXOJMMOCTh  COOJIIOZICHUST TPEANHCAaHUM, TMpeajlaraéMblX B HWHCTPYKIUSAX IO
MCIIOJIb30BAHUIO JIEKAPCTB U JP.

PopMbl KOHTPONA

« KoHTponb pe3ynbTaToB 0Oy4eHHS B COOTBETCTBHHU C JaHHON oOpazoBaTeIbHOMN
MpOrpaMMoi MPOBOAUTCS B (OpME THUCBMEHHBIX M JKCIIEPUMEHTAIBHBIX pPadorT,
MPEIOJIaraeTcsl NPOBEACHUE TPOMEKYTOUYHOM U UTOrOBOM arrectauuu. [Ipomexyrounas
aTTecTalus IPOBOAUTCS B BUJE TECTUPOBAHUA IO TEMaM Kypca, IPUHUMAKOTCS OTYETHI 110
MPaKTUYECKUM paboTaM, CaMOCTOATENbHBIE TBOPYECKHE pPaOOThI, WUTOTOBBIE Y4EOHO-
HCCIIEIOBATEIbCKAE TPOEKThl. MTOroBoe 3aHsATHE MNPOXOAUT B BHUAE HAYYHO-
MPAKTUYECKON KOH(GEpPEHIIMH WM KpPYTJIOrO CTOJia, THE 3aciHyIIUBAIOTCS JOKJIAJbI
y4aluxcsl Mo BbIOPAHHON TE€ME HCCIEOBaHHUS, KOTOPbIE MOTYT OBITh MPEACTABIEHBI B
dbopme pedepaTa mHm oTUETa IO UCCICAOBATEIBCKOM padoTe.

Cpoku peanusayuu

. Ilporpamma paccuumtana Ha 2 Toja oOydeHus. llepuogMYHOCTH 3aHATHI:
exXeHeeabHO. JJTUTeNTbHOCTh OJJHOTO 3aHsATUsI — 1 akajeMudeckuii yac.

Dopmbl U Memoobl 00yueHUs

+  Yuurenb pacnpeenser yyaluxcesa B yueOHy0 TpyNniy NOCTOSSHHOTO COCTaBa.



OCHOBHOe cogepXXaHue nporpaMmmbl 3/1EKTUBHOIO Kypca
YyebHO-TEMATUYECKUI NnaH

Ne Has3BaHue pa3fenos 1 Tem Konun4yectBo YacoB
Bcero | Teopus | MpakTtuka
10 knacc

Temal [BBOJHBIC 3aHATHS. 4 2 2
XUMHUYECKUH HKCIIEPUMEHT U ITU(POBBIC Jia-
O6opaTopuu

Tema 2 |BBeneHue B OMOXUMUIO 2

Tema 3 |XuMHUYECKHI COCTaB OPTaHU3MOB M OOIIIee TIOHITHE 3 1
00 0OMeHe BEIIeCTB U SHEPTUH B )KUBOU IPUPO/JIE

Tema 4 |benku. Pacman u GmocuHTEe3 OSITKOB. 8 6 2

Tema 5 |DepmenTs 6 4 2

Tema 6 ButaMHUHBI 1 HEKOTOPBIC APYTrUe OHOJIOTUICCKH 6 4 9
AKTUBHBIE COCTMHCHHUS

Tema 7 |HyknenHoBbIE KUCIOTHI U UX OOMEH 4 3 1

11 knacc

Tema 8 |VrieBoabl u UX 0OMEH 5 3 2

Tema 9 |Jlunuasl ¥ ux oOMeH 5 3 2

Tema 10 |buonornueckoe okuciaeHue u cuares ATO 2 2

Tema 11 ["opMOHBI B BX POJIb B OOMEHE BEIIECTB 8 6 2

Tema 12 [B3anMOCBsI3b M perysiiys 0OMeHa BEIeCTB. 4 2 2
[Ipo6eMbl OMOXUMUYECKON IKOJIOTUN

Tema 13 [[IpoexTHas paboTa 10 2 8

Hroro 68 42 26

Copgep>kaHue nporpaMmmbil
Tema 1. Xumuueckuii Ixcnepumenm u yughposvie nadopamopuu
Hudpossie  matumku. OOmue xapaktepuctuku. Dusmueckue AP EKTH,
UCIIOJIb3yeMble B paboTe JaTUUKOB.

Tema 2. Beeoenue ¢ ouoxumuio

buoxumuss — Hayka O Kaue€CTBEHHOM COCTaBE, KOJMYECTBEHHOM COJIEPXKAHUU U
npeo0pa3oBaHUsAX B MPOIECCE KU3HEACATEIBHOCTA COCIUHEHUN, 00pa3yIolIuX >XUBYIO
Mateputo. Mctopusi pasButus Ouoxumuu. Poiab OTE€YECTBEHHBIX YUEHBIX B Pa3BUTHHU
Onoxumuu. B3amMOCBsSI3b OMOXUMHUM C MOJEKYJISpPHOW Ouonoruerd, Omodusmkon u
OmoopraHnyeckoi xumuen. 3HaueHHe OMOXWMUU I Pa3BUTHUS OUOJOTHH, METUITUHBI,
OMOTEXHOJIOTHUH, CEIIbCKOTO XO3SMCTBA, TCHETHKU W JKOJOTUU. MeToapl OMOXUMHUYECKUX
UCCIIEIOBAHUM M HX XapakTepucTuka. lcmoib3oBaHHEe COBPEMEHHBIX CKOPOCTHBIX H
aBTOMATU3UPOBAHHBIX (DU3MKOXUMHUYECKUX METOJO0B aHaIu3a JJisi OMOXMMHUUYECKUX LEIIeH.
buoxuMmudeckre METOIbl MOHUTOPHUHTA OKPYIKAIOIIEH CPEIbI.



Tema 3. Xumuueckuii cocmaeé Op2aHu3Moe u oouiee nouamue 00 odOmeHe
geuecme u IHEP2UL 8 HCUBoIl npupooe

[lonsiTue O TJIaBHBIX OHOTEHHBIX JJIEeMEHTax. Makpo- W MHKPOIJIEMEHTHI.
3aKOHOMEPHOCTH PACIpPOCTpPAaHEHUs JJIEMEHTOB B kuBo mipupone. IlorpeGHOCTB
OpraHW3MOB B XHMHUYECKHUX DJIEMEHTaX. BHOreoXuMudeckuit KpyroBopoT BEIIECTB B
MpUpPOZE — OCHOBA COXpaHEHHUsl paBHOBecus Ouocheprl. Maciitabbl 0OMEHa BEIIECTB B
®KUBOU mpupoje. [lnactuueckue u ’3HEpreTUUecKkre BellecTBa. bHoJOrn4ecku akTUBHbBIC
COCIMHEHUS, UX POJIb B KU3HU YEJIOBEKA, )KUBOTHBIX U pacTeHuil. [loHsTHE 0 mecTuimnmax
U UX BUJAX.

Tema 4. benku. Pacnao u ouocunmes 6e1Kkoe

Ponp GenkoB B mocTpoeHUM U (DYHKIIMOHUPOBAHUM SKUBBIX cucteMm. [loHsiTHe 0
npoTeoMe M TPOTEOMHKE. AMHUHOKHUCIOTHBIH coctaB OenkoB.  [lomstne o
IPOTEUMHOTEHHBIX aMUHOKHCIOTaX. Crioco0 CBsI3M aMUHOKHCIOT B OEIKOBOW MOJEKYIIE.
[Menrunpl. Tlpupoansie menTuabl (TJIyTaTHOH, Ba30MPECCHH, dHKeDAIUHBI, SHIOPGUHBI U
Ip.), UX (PUBHOJOTHYECKOE 3HAYCHHWE M HCIOJIb30BaHUE B KAYECTBE MEIUITMHCKUX
npenaparoB. XMMUYECKUH CHUHTE3 MENTUJIOB 3aJaHHOTO CTPOCHHMS M BO3MOXHOCTH HX
npuMmeHeHus. CTpykTypa 0enkoBbIX MoJieKyi. [lepBuunas cTpykrypa 6enkoB. [IpuHIuUb!
U METOJbl ONpENeNCHUs TEPBUYHOW CTPYKTYphl Oenka. BTopuuHas u HaaBTOpUYHAs
CTPYKTyphl O0enkoB. [lonarne 006 a- 1 B—KOH(pOpMAITUAX MOJIUIEHTUIHON 1ienu (paboThl
JI. Tlonunra). Ilapamerpsl a-cnupanu noaunentuaHod unenu. CBsA3b NEPBUYHON H
BTOPUYHON CTPYKTyp OenkoBod wmoinekyibl. Kiaccudukanus OenkoB MO 3JIeMeHTaM
BTOPUYHOM CTPYKTYphl. JIOMEHHBIM TPUHIMI CTPYKTYPHOH OpraHu3aliuu OEJKOB.
[TonsiTHE O CTPYKTYPHBIX U (YHKIIMOHATBHBIX JJOMEHaX (Ha MpuMepe UMMYHOTJIO0YJIMHOB
U KAaTAUINTHYECKH aKTUBHBIX OenkoB). TperwduHas cTpykTypa OenkoB. THIIBI CBs3ei,
o0ecTieunBaIOMNX TOMJICPKAHUE TPETUIHOW CTPYKTYpHl. JIMHAMUYHOCTH TPETHYHOU
CTpYKTYpbl OenkoB. CamoopraHu3amusi TPETHYHOW CTPYKTYphI OETKOBOW MOJICKYIBI U
poiib  crenupUYSCKHX  OCNIKOB-IIAIIEpOHOB B 3ToM  mpomecce. [Ipenckazanue
MPOCTPAHCTBEHHOTO CTPOCHUS OENKOB HCXOAS €3 WX TMEPBUYHON  CTPYKTYPBHI
YerBepTuuHasi CTpyKTypa OenkoB. KOHKpeTHbIE MpPUMEpPHl YETBEPTUYHOU CTPYKTYPHI
OenkoB (reMoraoOuH, JaKTaT-AeTuIporeHasa, karaisasa u ap.). Homenknarypa u kiaccu-
¢ukammst OenkoB. DyHKHMOHANBHAS KiaccUpUKaMUs OCIKOB H  XapaKTePUCTHKA
OTHIENIbHBIX TPYII: CTPYKTYPHBIX, COKPATUTEJNbHBIX, 3alIUTHBIX, TOKCHUYECKUX,
PELENTOPHBIX U PEryIATOPHBIX. benku (MeTalmoTHOHENHBI, TeMOTJI00UH U JIp.).

Pacnang GenkoB. @epMeHTHI, OCYIIECTBISAIOMINE pacmnaj OenkoB. IIporeacombl —
KOMIUIEKChI MPOTEOIUTHYECKUX (PepMeHTOB. MaxkopHble O€NKM KPOBU KAaK HMCTOYHUKU
OMOJIOTMYECKH aKTUBHBIX MENTUI0B. MeTaboin3mM aMUHOKUCIOT. KOHEeUHble MPOIyKThI
pacriazia OeNnKOB M IMYTH CBsI3bIBaHUSI aMMHuaka B opraHusme. [lytu HOBOOOpa3oBaHUs
aMUHOKHUCIOT. [lepBUUHBIE U BTOPUYHBIE AMUHOKUCIOTHI. 3aMEHHUMbIE U HE3aMEHUMBIE



aMUHOKHUCJIOTHL. buocuHTe3 OenkoB. MarpuuHas cxema OuOCHMHTE3a  OEJIKOB.
AkTUBHpOBaHHE aMUHOKUCIOT (cuHTe3 aMuHoami-TP- HK). Ctpoenue pubocom. Coctas
MPOKAPUOTUICCKUX M dyKapuoThdeckux prbdocom. [TommprnOOCOMBI. DTambl TpaHCIAIUN
(MHUIMALMS, SJIOHTAlUs, TepMHUHAIM) W WX perysauus. Koa OerakoBoro cuHTesa.
Oco0EHHOCTH TEHETUYECKOT'0 KOJIa MUTOXOHIPUI U XJIOPOILIACTOB.
Jlabopamopnvie padomowi:
1. OmnpeneneHue cpesibl paCTBOPOB AMUHOKHCIIOT.
OnpeneneHne N303JIEKTPUUECKON TOUKH JKEJIATUHBI.
Omnpenenenne TeMIEPaTyphl IJIaBICHUS aMUHOKHUCIIOT.

2

3

4. BnusgHue TeMrnepaTypbl Ha CBOMCTBa OEIIKOB.
5. Bnusnue nuzmenenus pH Ha cBolicTBa OENKOB.
6

[IBeTHBIC peakiuy Ha OEIKH.

Tema 5. @epmenmul

Pa3nooOpasue KaTadTUTUYECKH AaKTUBHBIX MOJICKYJ. KaTamuTuuecku akTHUBHBIC
O0enku (PH3UMBI), KatanmuTudecku akTuBHbIe PHK (prbo3umer), KaTaIMTHYECKU aKTUBHbBIC
antutena (ab3umbl). Kartanmutuyeckas ¢yHkuus OenkoB. Pasznuuuss B cBOMcTBax
(GbepMEeHTOB M KaTaiu3aTOpoB MHOM mpHupoiabl. CrenupuyHOCTb NeWCTBUS (HEPMEHTOB.
Ponb oreuectBenHbix yu€Hwix (M. I1. I1aBnoB, A. E. bpaynireitn, B. A. DHrenbrapar u
Ip.) B pa3BUTHH 3H3UMOJIOTHU. [loHATHE O CyOCTpaTHOM M ajUIOCTEPUYECKOM IIEHTPax B
Moliekyne ¢epmeHToB. DepMeHTHI MOHOMEPHI (TPHUICHH, JW30LKUM) U MYJIbTHUMEPHI
(rmyratuoH-penykraza). llonarue o xodepmentax. KodepmMeHTI — MEpEeHOCUUKH
Bogopoaa u anekrpoHoB (HA[, HAJI®D, ®AJ]), u aromubix rpynm (ATD, kodep- MeHT-A,
HJ1®-caxapa). MuoxxectBeHHbIe (OpMBbI (EPMEHTOB M UX (PYHKIIMOHAJIBLHOE 3HAUYCHUE.
N3odhepMeHThl JaKTaTAETHAPOTeHAa3bl. 3HAYECHUE HCCICAOBAHHUS MHOXECTBEHHBIX (OpM
(dbepMEeHTOB JUIsi MEIUIIMHBI, TeHETUKH, CEJCKIMA U MOHUTOPHUHTA OKPYXKAIOLIEH CpPEe.bl.
Mexanm3m nevictBusi  pepmentoB. DepMeHT-cyOcTpaTHBIE KOMIUIEKCH. KoHcTaHTa
nucconmanuu ep- meHT-cyocTparHoro komruiekca (KS) u koncranta Muxasnuca (KM).
AKTHBaTOpHl W HWHTHOUTOPHI (epMeHTOB. BrusHue KCEHOOMOTHMKOB Ha aKTHBHOCTH
dbepmenToB. Homenknatypa u knaccudukanus GepmertoB. [IpuHImmsl kiaccupukanum
dbepmenToB. [IpoMblluieHHOE TMOTyYE€HHWE W TPAKTHUYECKOE HCIOJb30BaHUE (PEPMEHTOB.
[lepcrieKTUBBI TPAKTHUUECKOTO HCIOIb30BaHUS PUOO3MMOB U a03MMOB i1 OOpbLOBI C
3a00JIeBaHUSIMU YEIIOBEKA.

Jlabopamopnwie padbomot

1. TepmoaOMIBHOCTH (PEPMEHTOB.

2. BriussHre akTUBATOPOB U MHTHOWTOPOB HA paboTy (hepMEHTOB.

Tema 6. Bumamunol u Hekomopule opyzue 0u0102u4ecKu akKmueHvle COeOUHEH U
HUctopust oTKpeITHA BHUTAaMUHOB. Pojabp BHUTAMUHOB B TIMTAaHUM YEJIOBEKa |



KUBOTHBIX. ABUTaAMUHO3bI, THUIMNOBUTAMHHO3bI, THUNEPBUTAMHHO3bl. COOTHOIIICHHE
BUTAMUHOB U KopepMmeHTOB. Buramepus. KupopacTBopuMbie BUTaMuHbl. Butamun A u
ero yyactue B 3putenbHOM akte. Butamuuel D, K u E u ux ponpr B oOMeHe BeIECTB.
BonopactBopumsie Butamunbl. Butamunsl B1, B2, B5, B6, B12, ux 3HaueHue B oOMeHe
BemiectB. Butamun C (ackopObuHoBas kuciiota). PazHooOpa3ue OMOJOTHYECKHA aKTUBHBIX
COCIMHEHUN: AHTUBUTAMHUHBI, AHTUOMOTUKH, (UTOHIUILI, TepOULMIbI, Ie(OTUAHTHI,
POCTOBBIE BEIIECTBA (BaXKHEHUIITNE MIPEACTABUTEIN U MEXaHU3MBbI JCHCTBHUS).

Jlabopamopnuie padomot

1. KauecTBeHHas peakiiusi Ha BUTaMUH A.

2. KonnuectBeHHOE omnpeiesieHre BuTaMmuHa P B yae.

Tema (. Hykneunoevie KUCI0MblL U UX 0OMEH

Hctopusi OTKpBITUS U U3YyUYEHUS HYKJIECMHOBBIX KHUCIOT, UX XHMHUYECKUW COCTaB.
XapakTepucTuka MNYPUHOBBIX M MUPUMHUAUHOBBIX OCHOBAaHMM, BXOJSIIMX B COCTaB
HYKJIEMHOBBIX KHUCJIOT. J[Ba THMAa HYKJIEHMHOBBIX KHCIIOT: JAC30KCUPUOOHYKICHHOBAS
kucnota (JIHK) u pubonykinennoBas kuciota (PHK). Pazmuuus mexay JITHK u PHK nmo
COCTaBYy I'JIaBHBIX a30TUCTBHIX OCHOBAHUM, MEHTO3aM, MOJIEKYJIAPHOU Macce, JOKaau3aluu
B kietke u ¢pyHkuusaMm. Ctpykrypa u ¢dyakuun JJHK. Conepxxanue JIHK B opranusme u
JoKanu3aus €€ B KJIETKe (Sapo, MUTOXOHJPHUHU, XJIOpOIUIacTa, 3mucoMbl). Pazmep u
dopmer mosekyn JIHK. KombreBas ¢popma JIHK HekoTopbix (aroB, MUTOXOHIPUN H
xnoporuiactoB. Ilepuunas ctpykrypa JIHK. Ycnexu m mepcrnekTuBbl B pacmugpoBKe
CTPYKTYpbl TE€HOMOB MHUKPOOPTAaHMU3MOB, PACTEHUH U KUBOTHBIX. IIpoekt «l'eHOM
yenoBeka». Bropuunas crtpykrypa JHHK (momens JIx. Yorcoma u ®. Kpuka).
KomrmuiemeH- TapHOCTh a30THCTBIX OCHOBAaHHMM M €€ 3HAUEHHWE MJI1 BOCIPOU3BEIACHUS
CTpYKTypbl reHoMoB. Tperuunas crpykrypa JHK. Csepxcnupanuzamus JHK.
N36b1TouHOCTh M KOMMakTHOCTH Mosiekyn JIHK. Ctpoenne xpomatuna. Myrtanuu B JIHK
u (Qakropel, ux Bb3bIBatOmMe. Pemaparmus crpyktypel JIHK u e€ 3nauenme s
coxpaneHus BunoB. Hacnencrsennnie 3aboneBanusi. PHK, nx kmaccuduxamus (TPHK,
pPHK, MPHK, MmaPHK, TMPHK, Bupycusie PHK). CpaBHuTenbHast XapaKTEpUCTUKA BUIOB
PHK mo wux crpykrype u ¢yHkmusMm. Mexanu3m OuocuHTe3a (perutukanun) JIHK.
®epmentsl (PHK-nmomumepasza, JJHK-nmomumepasza, JIHK-nuraza) u 6enkoBbie (axTopsl,
yuactByromue B perumkanuu JIHK. Pemnukanumonnas Buika u stambel 6mocuntesa JTHK.
Oco0eHHOCTH perUIMKaluu y npo- u dykapuoT. buocunte3 PHK (Tpanckpumnums) u eé
perynsiuusi y npo- u sykapuotT. [loHatue o TpaHckpuntoHax U omnepoHax. Co3peBaHHe
(npoueccunr) PHK. Craiicunr u ero Buasl. Ayrtocmiaiicuur. «Penakruposanue» PHK.
OO6paTHast TpaHCKpUIIIMS U €€ 3HAaYeHUEe ISl CYIIECTBOBAaHMS BUPYCOB (Ha mOpuMepe
BHUpYyCa UMMYHOI€(UIINTA YEJIOBEKA U BUPYCOB IPUIIA) U BHYTPUTCHOMHBIX MEPECTPOEK.
[ToHATHE O MOABMXKHBIX TEHETUYECKUX OJJIEMEHTAX M HMX 3HAYEHUHM [UJI1 SBOJIOLUH
reHoMoB. [IoHsiTHE 0 reHeTHYeCKON NHXKEHEpUH. [ [pUHIMIIBI U CTpaTErnu MOJIEKYJIIPHOTO



KJIIOHUpOBaHHUs. [[oCTHKEHUS U EPCIEKTUBBI MOJIEKYJIIPHON OMOTEXHOJIOTUH.

Jlabopamopnuie padomot
1. Boigenenre HyKJICOMIPOTEUHOB U3 APOAKEH.

Tema 8. Yene6o0wvt u ux oomen

Knaccudpuxanus yriaesomoB. I[IpocTteie  yrieBoabl (MOHOCaxXapuibl) U HUX
npeacraButrenu (pubosa, T1IIOKO3a, (QpykTo3a, ranakrto3a). CIOXHBIE YTIIEBOJIBI.
Hucaxapuasl (caxaposa, Jakro3a, ManbpTo3a). llomucaxapuabsl, HMX CTpyKTypa U
npencraButenu  (TJIMKOTeH, Kpaxmall, KieTdaTrka, XWTuH). OyHKIUU  yIIeBOJOB
(oHepreTuueckasi, MeTa0oJIMYecKas, peuentopHas W Jp.). [JHKONPOTEHMHBI Kak
JETepMHUHAHTBl Tpynn KpoBu. OOMeH yriaeBoaoB. Ilytm pacnaga mnojucaxapuoB.
Perynsauus gocdoponuza npu yyactuu ropmoHoB, G-0eiakoB, TAM® u npoTeMHKHHA3.
O6MeH TII0K030-6-dochara (AMXOTOMUYECKHUU U amoToMuueckuit myTtH). OOMeH
NUPOBUHOTPAIHON KUCHOTHI. ['nukonu3. CrnuproBoe Oposkenue. JleiicTBue 3TaHOJa HA
OpraHusM YeJioBeKa. [HomudepmeHTHBIN KOMILJIEKC OKHUCJIUTENBHOTO
JIEKapOOKCWIMPOBAHUSL ~ NMUPOBUHOTPATHONM  KuCHAOThl. Lukn  TpukapOOHOBBIX U
JIUKapOOHOBBIX KHUCIJIOT, €ro 3Ha4yeHHWE B OOMEHE BEIIECTB M OOECIeYeHHH OpraHu3Ma
sHeprued. buocunTe3 yrieBomoB. [loHsTHE O TNEPBUYHOM OMOCHHTE3€ YTJIEBOJIOB.
I'mrokoHeorene3. BUOCMHTE3 OJIUT0- U MOAUCAXaPHUIOB.

Jlabopamopnuie padomot

1. IIBeTHBIE peakuny Ha Kpaxmal.

2. KauecTBeHHbBIE PEaKIMIO HA MOHO- U TUCAXAPU/IBI.

Tema 9. J/lunuowt u ux oomen

OO6mast xapaktepucThka W Kiaaccuukanus iunuaoB. CTpykTypa U QyHKIUU
munuAoB. Poib TunuaoB B moctpoeHun Ouonorudeckux MmemMopan. CTpykrypa u QyHKIIHH
nunonporenHoB. OOMeH xkupoB. Pacniag ®UpPOB U B-OKUCIEHUE BBICIINX KUPHBIX KUCIIOT.
['muokcuneBbIi IUKI W €r0 poJib BO B3aMMOCBSI3M OOMEHA JUIUIOB W YIJIEBOJOB.
Mexann3M OMOCHHTE3a BBICHIMX OJKUPHBIX KHUCJIOT. bHOCHHTE3 TpUTIHIIEPUIOB.
Hapymenus B oOMeHne xupoB. OxkupeHue u ero npuduHbl. Bocku, ux crpoenue, GQyHKIUN
U TOpeacTaBuTeNnu (cmepmaner, m4eluHblid Bock). Cte- puasl. Cteponsl (xoJiecTepo,
sproctepon u Ap.). CTpykTypa U (QPyHKIHH CTEPOUIOB (XOJeBas KHCIOTa, CTEPOUIHBIC
ropmonbl). @ochonmumuael. buomorudeckas pons GochomunuaoB. PochHOMHOZUTHABI KaK
HMCTOYHUKH BTOPUUYHBIX TOCPETHUKOB TOPMOHOB.

Jlabopamopnuie padomot

1. Onpenenenue TemnepaTyphbl IJIaBICHUS U 3aTBEPACBAHUS )KUPOB

2. DMyIbTUPOBAHHE KUPOB

Tema 10. Buoaozuueckoe oxkucienue u cunmei AT®



HcTopus u3ydeHus npoueccoB OMosoruyeckoro okucienus: padotsl A. H. baxa, B.
N. Tlamnaguua, O. Bapbypra, B. A. DOwuremsrapara. Pa3znooOpasue ¢depMeHTOB
Ouonornyeckoro oOkxkuciaeHus. CHUCTEMbl MHKPOCOMAJIbHOTO OKHUCJIEHHS B KIETKE.
[Hutoxpom P-450 u ero posib B J€TOKCHKAIMK KCEHOOMOTHKOB. CyNepoKCHAIUCMYyTa3a,
Karajaza U UX poJib B 3alllUTE€ OpraHu3Ma OT aKTUBHBIX (hopMm kuciopoaa. CompsikeHue
okucinenuss ¢ QocdopunupoBanueM.  CyOctpatHoe  ¢dochopunupoBaHue U
dbochopunpoBanue Ha YpPOBHE JJIEKTPOHHO-TpaHCHOpTHOW 1enu. [lonstue o
comnpsiratoiied Mmemopane MUTOXoHJpuil. Ctpoenue npotoHHONH AT®da3bl U BepOSTHBIC
MexaHu3Mbl cuHTe3a ATO.

Tema 11. I'opmonst u ux ponv 6 o6mene eeuiecme

Knaccuduxanus ropmoHoB. CTepouIHbIE TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH,
ACTPaAAMNOI, SKAN30H. MexaHu3M JeHCTBUS CTEPOUIHBIX TOPMOHOB. [lenTHIHbIE TOPMOHBL.
XapakTepucTUKa HMHCYJIMHA, TOPMOHA pOCTa, TUPEOTPOIHMHA, TaCTPUHA, Ba30NpPECCHUHA.
MexaHu3M JIEUCTBUS TENTHUIHBIX TOPMOHOB (Ha TpUMEpe TJIOKareHa M HWHCYJIWHA).
Caxapubiit 1uabet u ero Bujibl. [Ipoune TopMoHBI (aapeHaanuH, ayKCUH, THOO0EpEeUINHbL,
IIUTOKUHUHBI, TPOCTArJaHIWHbBI), WX CTPYKTypa W MEXaHW3M JehcTBUs. PunusuHr-
¢daktopsl TOpMOHOB. Heiliporopmonsl (3HHOpGUHBI U dSHKedanuHsl). [lpumenenue
TOPMOHOB B MEJIMIIMHE U CEIbCKOM XO35HCTBE.

Jlabopamopnuie padomot

1. KauecTBeHHbIE peakIuu Ha UHCYJTUH

2. Peakiust agpeHalivHa ¢ XJIOPHBIM jKeJIe30M

3. Peakius agpeHannHa ¢ HoaoM

Tema 12. B3aumocesa3v u pecyaauyus oomena eeuiecms. IlIpoonemot
ouoxumuueckoil IKonN02uu

OO0mme mpenacTaBiIeHUs O B3aMMOCBSI3M OOMeHa BemecTB B kieTke. [lonsTue o
KITFOUEBBIX MeTaboMuTax (MUPOBUHOTPAHAS KUCIO0Ta, KoPepMeHT-A u ap.). B3auMocss3b
OEJIKOBOTO W HYKIEHMHOBOTO OOMEHa, 3HAUYC€HHUE DPETyIATOPHBIX OenkoB. B3ammocBssb
YTIEBOAHOTO W 0eIKOBOTO 0OMeHa. Poik mupoBHHOTpaHON KUCIOTH U 1ukiaa Kpebca B
ATOW B3aMMOCBSI3U. B3anMoCBsI3b 0OMEHa yriaeBOAOB M JIMIIKOB; POJIb AlleTHIKOIH3UMA-
A B 9TOM TIpoIiecce. YPOBHH PETyIAInA 0OOMEHa BEIIECTB: KICTOYHBINA, OPTaHU3MEHHBIA U
MONYJISITUOHHBIN. TpaHCKPUNIIMOHHBIA (OMEPOHHBIN) ypOBeHb peryndanuu. OCHOBHBIE
MEXaHU3MbI PETryJsiliui 0OMEHa BEMIECTB B KieTke. OpraHu3MeHHbI YPOBEHb PETYIISIIUU.
I'opmonanwHast perymsius oOMeHa BemlecTB. KackagHbli MeXaHW3M PETYJSAIUU C
y4aCTHEM FOPMOHOB M BTOPUYHBIX NMOCPEAHUKOB. [[OMyIAIIMOHHBIN YPOBEHb PETYISALINH.
AHTHUOUOTUKU MUKPOOOB, (PUTOHILIU/IBI PACTEHUM, TEJIEPTrOHBI )KUBOTHBIX U UX BIUSHHUE Ha
MIPOLIECCHI KU3HENESITEIbHOCTH. DKOJOr0-OMOXUMHUUYECKUE B3aUMOJICUCTBUSL C Yy4acTHUEM
Pa3IUYHBIX TPYHIl OPraHU3MOB: MUKPOOPTaHU3MOB, TPUOOB, BBICUINX PACTCHUH,



KUBOTHBIX. TokcuHBI pacteHuidl. IlumieBwsle nereppeHTbl W aHTHUPUAAHTHL. [luieBbie
aTTPAKTAHTBl M CTUMYJSATOPBL. XEMOPETYJIATOPBI, BO3ACHCTBYIOIIME HA MO3BOHOYHBIX
KUBOTHBIX. HakomjeHue W HCMNONb30BaHUE JKUBOTHBIMHU BTOPHUYHBIX METAa0OJUTOB
pacTeHuil. AHTpPONOreHHble OHOAKTHUBHBIE BEIIECTBA M MPOOJIEMBl XUMHUYECKOTO
3arpsi3HeHUsT Ouocdepbl. DKOJIOTMYECKH Oe30macHble CIMOCOOBI BO3JICUCTBUS  Ha
Pa3JINYHBIE BUJIBI )KUBOTHBIX, PACTEHHI 1 MUKPOOPTaHU3MOB.

Tema 13. IlIpoekmnasa paboma

[Ipennaraetcs At IPOEKTHOW pabOThI ClIeIyIOIINe TeMbI (TPUMEPHBIE):

1. KadecTBeHHbIE peakiny HAa aMUHOKHUCIIOTHI U OCJIKHU.

2. IIpurotoBienue pactBopa Oenka (SUYHOTO anLOymuHa). Pazienenue 6€IKoB Ky-
PHUHOTO siiIIa IO UX pacTBOPUMOCTH. JleHaTypaiusi 6enkoB (0OpaTumasi U HeoOpaTuMas).

3. CpaBHUTEIBHBIN aHAIN3 MPOYKTOB KUCIOTHOTO U (DEPMEHTATUBHOIO TUIPOJIN3a
JIU- ¥ TIOJICaxapua0B (Ha IpUMeEpe caxapo3bl U Kpaxmaa).

4. CrnenuuIHOCTH NeUCTBUS (EPMEHTOB (aMmIIas3a).

5. BrnusiHue Ha akTUBHOCTH (PEpMEHTOB TeMIiepatypsl, pH, akTHBaTOPOB U UHTUOU -
TOPOB.

6. Boiienenrue pubOHYKICOMPOTEMHOB U3 APOAIKEH.

7. KauecTBeHHOE orpejiesieHre NPoayKTOB TUAPOIH3a PUOOHYKICONPOTEHHOB.

8. BelaeneHue rimkoreHa u3 ne4eHu )KMBOTHBIX. COMOCTaBIEHUE CTPYKTYPBI
TJIMKOT€Ha U Kpaxmara.

9. Paznenenue yrieBo/1oB METOJIOM TOHKOCIIOWHOM XpoMaTorpaduu.

10.I'maposin3 )KUpOB MO IEUCTBUEM JIUIIA3HI.

11. BniusiHME K€Yl Ha aKTUBHOCTb JIMMA3bI.

12.KauecTBEeHHbIE pEAKIIUA HA TOPMOHBI.

13.buorennas kinaccudukanys XuMUYECKUX JIEMEHTOB.

buonornueckn akTuBHBIE BellecTBa. BuTaMuHbI

buonornyecku akTuBHBIC TOOABKHU: TpOQaHaIUs WU MOIb3a?

buonoruyeckas poiab BUTAMHHOB.

14.Butamun C u ero 3Ha4eHHUE.

15. ICKyCCTBEHHBIE )KUPBI — YIP03a 3/10POBBIO.

16. Ucniosib30BaHue IPOAKKEN B MUIIEBOW MPOMBIIILIEHHOCTH.

17.UccnenoBanue PU3NKO-XUMUYECKUX CBOMCTB MOJIOKA Pa3HbIX MPOU3BOAUTENEH,
MMEIOIINX dKOJIOTHYECKHUI cepTu(duKar.

18.Moa B IpOoJyKTax MUTAHUS U BIMSHUE €rO Ha OPTaHU3M YEJIOBEKA.

Jlabopamopnwie padbomot
Jlaboparopnas padora Ne 1
«OmnpeneneHne cpebl paCTBOPOB AMUHOKHUCIIOT



Teopernyeckas 4acTb

KucnoTHO-OCHOBHBIE CBOMCTBA @ —AaMHUHOKHUCIOT

[To mpOoTOIUTUUECKON TEOPUU KUCIIOT U OCHOBAHUU, a-aMUHOKHUCIIOTBI OTHOCATCS K
am(ponuTaM, Tak KaKk COJAEpKaT B COCTaBE MOJIEKYJIbI KUCIOTHBI U OCHOBHOM LIEHTpHI. B
BOJTHOM PACTBOPE MOJIEKYJIa a-aMUHOKHUCIIOTHI CYIIECTBYET B BUJIE OUTIOJISIPHOTO MOHA.
//O //O
CH—CH—C CH;~CH—C

g N =y \O
NH, OH NH,

B 3aBucumocTu ot pH cpenbl moxxeT npeobaagaTh TOT WIK UHOU 3apsijl.

B cunbHOKMCHBIX cpeaax (pH 1—2) dopmupyercss katuoHHas ¢opma a-
aMUHOKHUCIIOTHL. B cunpHomenounoit cpeae (pH 13—14) npeoGnagaer anuonHas popma
a-aMUHOKHCJIOTHI.

H H

CH;.—(E’H COOH - - CH~CH—-CO0O" - -  CH—CH—000
k - I

NH, *H NH, +H NH,

CymectBytoT 3HaueHus pH crneneduyeckue s KaxJI0H aMUHOKUCIOTHI, B
KOTOPOW KOJIMYECTBO aHMOHHBIX ()OPM B PACTBOPE PABHO KOJUYECTBY KAaTHOHHBIX (HOPM.
[Tpu sTOM HEOOXOAUMO YUUTHIBATH HATMYME MOHOTEHHBIX TPYIITUPOBOK OOKOBOM IIETIH.

3nauenue pH mpu kKoTopoM OOIIMI 3apsi MOJEKYJbl a-aMUHOKUCIOTH paBeH 0,
Ha3bIBACTCS M30ICKTPUUECKONU TOUKOM a-aMUHOKUCIOTHI (pIAK).

Ecan pH pacTBOpa COOTBETCTBYET M303JEKTPUUECKON TOUYKE a-aMHHOKHCIOTBI, TO
npu 3ieKTpodopese He MPOUCXOAMUT JBHKEHHS MOJEKyidsl B pactBope. Ecnim p H
pactBopa < p I, To katnoHHas gopma a-aMUHOKHCIIOTHI ABMKETCS K kKatonmy. Ecimm pH
pactBopa > p |, To aHuoHHas dopma a-aMUHOKHUCIOTHI IBMXKETCS K aHomy. Ha stom
ocHoBaHo pazzaenenne AK metomom anektpodopesa.

Jlist GONbIIMHCTBA OENKOB KUBOTHOTO MPOUCXONKIACHUS H30JIEKTPUUECKUE TOYKHU
aexar B npeaenax ot 5,5 no 7,0 (uckmrouenue: nencun — p | = 1, canemua — p | = 12),
T. €. 0enKku o0naaroT 60see BhIpaKECHHBIMHI KUCIOTHBIMHU CBOMCTBAMHU.

[Tpu duzmonorunueckux 3navenus pH 7,34—7,36 in vivo HE 0JIHA a-aMUHOKHUCIIOTA
U HA OJIWH OENOK HE HAXOAWTCS B HM303JICKTPUUECKOM COCTOSHUHM, a Tpeoldiamaer
aHuoHHas (opMa, OTPHUIIATEIBHBIN 3aps]] KOTOPOH YpaBHOBEIIMBACTCSI KATHOHAMU HATPUS
u kanus (Na+ u K+).

Ilpakmuueckaa uacmo

Lenb: onpenenuts pH pacTBOpOB aMUHOKHUCIOT U CAEIaTh BBIBOJ O 3aBUCUMOCTH
3HaueHus: pH ot crpoeHus aMuHOKUCIOT. [Ipo1oIKUTh W3ydyaTh BO3MOYKHOCTH JATYMKOB
u iporpammbl Relab Lite.

PeaKTuBbI 1 060pYy/0BaHME:

1. KommbroTep.

2. KomnsrotepHbIit mHTEpdEiic coopa mannabix Releon Lite.

HNatunk onpenenenus pH, XuMuueckue  CTakaHbl, NPOMbIBAJIKA, BOJA



muctiuposanHasi, 0,01 M pacTBOpbl aMUHOKUCIOT (IVIMLMHA, aJJaHUHA, TJIyTAMUHOBOU
KHUCJIOTBI, IN3HHA).

NHcTpykius 1o BRIMOIHEHUIO 1a00OPaTOPHOUN pabOTHI:

1. 3akpenute gatuuk pH B nanke mrTaTBa U MOJKIIOUUTE U €0 K IJIAHIIETHOMY
peructparopy (KOMIbIOTEpY). 3amycTute nporpammy usmepenuii Releon Lite.

2. B xumuueckuii crakan HanedTe 30 M pacTBopa INIMIIMHA, OMyCTUTE JaTyuk pH.
KoHYMK 4yBCTBUTENBHOTO 3JI€MEHTA AOJKEH OBITh MOTPYXEH B pacTBOP HE MEHEE YEM Ha
3 cM U He KacaTbCsl HU JIHA, HU CTEHOK CTaKaHa.

3. Haxxmute kHomky «Ilyck». 3aduxcupyiite mokazanus pH  pactBopa
AMHUHOKHCJIOTHI.

4. IlpomoiiTe naTyuK U3 pacTBOpA TUCTUILTUPOBAHHON BOJIOM.

5. AHAJIOTUYHO MOBTOPUTE NI. 2—4 JI IPYyTrUX aMUHOKHCIIOT.

6. Pe3ynbTarel u3MepeHuil 3aHecuTe B TAOIUILY.

7. Cnenaiite BBIBOI.

Pesynivmamul uzmepenuii/naonrooenuil

["nyTamunHo-
Bad Kucnota

[ nymH ANaHuvH JIn3nH

dopmysia aMUHOKHUCIIOTHI

CooTHoIeHne QYHKIIMOHATBHBIX TPYIIIT
(aMuHO- 1 KapOOKCUITLHOM TPYIIITHI)

3Hauenue pH no naruuky

L{BeT makmyca

L[BET METHIIOBOTO OPAHKEBOTO

LBeT deHondranenna

HBGT YHHUBCPCAJIbHOI'O HMHAHWKATOPAa

NabopaTopHas paboTta Ne2

Ornpenenenue U303JIEKTPUUIECKON TOUKHU JKEITATUHbI

Teopernyeckas 4acTh

B u3osnexTpuueckoil TOUke pacTBOPHI OEIKOB HEYCTOWYMBHI. MojeKkynbl Oenka ¢
OJIMHAKOBBIM KOJMYECTBOM MOJIOKUTEIBHBIX U OTPULATEIbHBIX 3apPS/I0B JETKO BBINAAAIOT
B o0cagok. 3HaueHue pH, COOTBETCTBYIOIIEE M303IEKTPUUECKON TOYKE, SIBISETCS
XapaKTepHbIM Il Kaxzaoro Oenka. Beimagenwe Oenka B 0OCaJOK MOXKHO YCKOPHUTh
n00aBJIeHNEM BOJJOOTHUMAIOIINX BEIIECTB, HATPUMED STUIOBOTO CITHPTA.

XKenatnna (KenaTwH) — MOJUIECIEPCHAS] CMECh MOJUIENTHIOB (MOJIEKYJSIpHAs
macca—5b0—70 Teic. [1), oOpa3yemasi u3 KojiareHa.

XKenatnHa oOpaTUMO KOAryJIHpYOIIHUI KOJUIOU, MOJydyaeMblid U3 (PUOPUIISPHOTO
Oesika KoJulareHa BbIBApMBAHUEM B BOJI€ IIKYPbI )KUBOTHBIX, KOXKH, KOCTEH, XpAllel win
CyXOXWIUH, T. €. Mmarepuana, B KOTOpOM coiepxkutcs koymareH. Koctu mnepen
KUISTYEHUEM OOBIUHO CHauajia 00€3KUPUBAIOT, & UX MUHEPaAJIbHbIE KOMIIOHEHTHI YIAJSIOT,



oOpabatbiBas kucioToi. IlKypy, KOXY M CYXOXXWJIUS HPOMBIBAIOT M 00padaThIBAIOT
W3BECThIO, YTOOBI pPa3MSTUUTh KOJJIAr€H TEpea €ro IMpeBpallleHUEM B >KEIaTUHY.
[lonyyeHue >xkenaTUHBI CXOJHO C TOJYYEHHEM KIesl, HO BbIBapHMBaHUE B Ipouecce e€
MIPUTOTOBJICHUSI JITTUTCS HE CTOJIb JOJTO U HE MPUBOAUT K MOJTHOM Jerpajaluu KoJulareHa
710 KUJKUX KOHEUHBIX MPOAYKTOB, MIOATOMY Y KEIATHUHBI KEJTATUHUPYIOIIAs CIOCOOHOCTh
BBIIIIE, YEM Y KJIEsl.

[Toutn 20% Beca KeJlaTUHBI COCTABIISIET AMUHOKHUCIOTA TIUIUH. Takue OeaKoBbIe
MPOAYKTHI, KaK MsICO, OCAHBI 3TOH aMHUHOKHUCIIOTOMU, SIBJSIONICHCS OJHUM U3 MCTOYHUKOB
SHEPIUM JJisl OpraHu3Ma, MOATOMY >KEJaTUHY MOXKHO CUUTATh MPEKPacHOM 100aBKOM K
MSICHOMY paiuoHy. B kauecTBe 00paTUMO KOaryJMpyroUlero KOJUIOuAa >KeJaThHa
OpeoTBpaIllaeT KPUCTAIIIM3AIMIO caxapa; ¢ 3TOH 1eNbl0 €€ MPUMEHSIOT B KOHAUTEPCKOU
POMBIIIJIEHHOCTH M MPU WU3TOTOBJICHUU MOPOKEHOTO. B IPOU3BOJCTBE MOPOKEHOTO €€
UCTIOJIB3YIOT TaKXe JUIsli TOrOo, 4YTOObl YMEHBIIUTH CBEpThIBaHUE Oe€Kka, Ka3ewHa,
Onaromapss 4yeMy M caM Ka3euH, M JKUp B MOJIOKE Jiydile ycBaumBawoTcs. JKenatuny
N00aBIIIOT BO MHOTHE JIOMalIHUe Oirofa ¥ B moiydaOpukaTel TOPTOB U KEKCoB. B
KauecTBe Oelka-Moau(uKaTopa OHA MOXKET CIYXXHUTh MPEBOCXOJHBIM PEAKTUBOM IS
oOHapyX)eHUs HEOOIBIITNX KOJIMYECTB TAHHUHA.

Ilpakmuueckan yacmo

PeaxtuBel u o6opynoBanue: 0,5%-it pactBop xenatunsl; 0,1 M pacTBop yKCycHOMU
kucnotel; 0,1 M pacTtBop anerata Hatpusi; 96%-i STUIOBBINA CIUPT, MPOOUPKH; MEPHBIE
NUIIETKU, JaT4uk omnpeaeneHus pH, XuMuUYeckwe CcTakaHbl, IPOMBIBAJIKA, BOJA
muctwnipoBanHas. Kommberotep. KommbrotepHbiii uHTep(eiic cOopa manHbix Releon
Lite.

Hucmpykuusa no évtnojiHeHu1o 1a60pamopHoil padomul:

1. B nmaTh nmpoHYMepOBaHHBIX MTPOOUPOK MPHUIIEHTE PACTBOPHI YKCYCHOM KHCIOTHI U
areTaTa HaTpUsl B KOJMYECTBAaX, YKa3aHHBIX B TaOIHIIE.

2. [locne gero B kaxayro mnpoOupky mobaBpTe mo 1 cM3 pacTBopa >KeIaTHHBI H
XOpOLIO NIEpEMEIIanTE.

3. B kaxnyio mnpobupky mnpubaBbre 1o 4 cmM3 JTHIOBOTO CHHUpPTAa W CHOBa
repeMenanTe.

4. Yepe3z 5—10 MuH mpOCMOTpHUTE BCE MPOOHMPKH M OIICHUTE CTEIEHb MYTHOCTHU
MoJy4yeHHbIX cMmeceil. pH Hambosiee MyTHOW CMECH COOTBETCTBYET H303JIEKTPUUYECKOM
TOUKE KEJaTUHBI C TOMOIIbIO AaTurka pH.

Od¢hopmnenue pezynomamos

PesynbpraTel ombiTa oopmute B Buae Tabmwimpl. OmpeaenuTe W303IEKTPHUECKYIO
TOYKY >KEJIATUHBI.

Pe3ynomamul usmepenuii/naonooenuil



o CTteneHb
0/4-
Ne npo-| CocTas 6yep- 0,5%-1 pacTeop STUNOBLIA  |MYTHOCTM MO 5-
o 3 pH cmecn Xenatmu o
OMPKKM | HOM CMecK, Cm 3 cnupT, C™ 6annobHoi
Hbl, CM3
LIKaue
0,1M
0,1 M CH3COOH CH3COONa
1 1,8 0,2 3.8 1 4
2 1,4 0,6 4,4 1 4
3 1,0 1,0 4,7 1 4
4 0,6 1,4 5,1 1 4
5 1,8 1,8 57 1 4

KOHmPOJleble eonpocwol:
1. KakoBo CTPOCHUC a-aMHUHOKHUCJIOT, HOMCHKJIATYypa aMHUHOKHUCJIOT, 1/130Mep1451?

2. Knaccugukanus a-aMUHOKHMCIOT IO XapakTepy OOKOBOIro pajaukana, (hU3MKO-

XUMHYECKUE XapaKTepUCTUKH OO0KOBOM panukana. Kimaccudukanus a-aMUHOKHUCTOT IO

CITOCOOHOCTH CUHTC3HUPOBATHCA B OPIraHU3MC.
3. KakuMu KHCIIOTHO-OCHOBHBIMHM CBOMCTBaMH 06HaIlaI-OT a-aMUHOKHUCIIOTHI?
B OpraHu3Mc. Peakinu

4, O0mwume

nyTd

oOMeHa a-aMHMHOKHUCJIOT

,ZIGKap6OKCI/IJII/Ip0BaHI/I5[, TpaHCAMUHHUPOBAHUA, OKUCIIUTCIbHOI'O 1C3aMHUHUPOBAHNA.

Tecmoewie 3a0anusn:
1. TpuBHaibHOE Ha3BaHUE 2-aMHHO-3-THAPOCKUIIPOITAHOBOW KUCIOTHI

1) cepum;

2) THPO3HUH;

3) OKCHUTIPOJIHH;

4) anaHuH.
2. Hazpanne amuuokuciotel H2ZN — (CH2)4 — CH(NH2) — COOH
1o 3amectutenbHoi HoMeHkinatype [UPAC:

1) 2,6-aMaMUHOreKCaHOBas KUCIIOTA;
2) 2,6-1naMUHOKAIIPOHOBAS,;

3) a,8-mmaMUHOKAIPOHOBAS;
4) 1-xapOokcu-1,5-mnaMuHOIIEHTaH.
3. bokoBoii paagnkan acmaparuHOBOW KHUCIIOTHI:

1) runpoGUIBHBIN, MOJSIPHBIN, HOHOTCHHBIHN, 3apsYKEHHBIA OTPHUIATEIBHO;

2) TupoGHIIBLHBIN, TOJISPHBIN, HOHOTCHHBIHN, 3apsYKEHHBIN TIOJI0XKHUTEIBHO;

3) ruapoITbHBIN, TIOJISPHBIN, HEMOHOTCHHBIHN, He3apsyKCHHBIN;

4) ruapodoOHBII, HEHOHOTCHHBIH.



4. BOKOBO pajuKai apruHUHA:

1) ruapogUIBHBIN, ONSPHBIN, HOHOTEHHBIH, 3apPsKEHHBIN OTPUIIATEIBHO;

2) TUAPOPUITLHBIN, TOJIIPHBIN, HOHOTEHHBIHN, 3apsSKEHHBIN TTOJI0KHUTEIBHO;

3) ruapOoGWIBEHBIN, TOJIPHBIN, HEUOHOTCHHBIH, He3apsKEHHBIH;

4) runpohoOHBINM, HCHOHOTCHHBIN.

3agaHusa:

3agaHue 1.

Cmech rminuHa, ajJaHWHA, JIN3UMHA, apTMHUHA, CEpUHA U TIIyTAMUHOBOM KHCJIOTBI
paszensiii MeToJoM 3JiekTpodopesa npu pH 6.

Onpenenurte HampaBieHUE IBUKEHUS AMHUHOKHUCIOT MpHU 3jekTpodopese, eciau
U302JIEKTPUYECKUE TOUKH 3TUX aMUHOKHCIIOT COOTBETCTBEHHO paBHbI 3HaueHusM pH: 6,0;
6,0; 9,8; 10,8; 5,7 u 3,2.

PeLueHwme:

B wusoanekrpuueckoit Touke (pl-pH) cymMmapHbIii 3apsii a-aMUHOKHCIOTHI PaBeH
HYJI10. B TaHHBIX YCIOBHUSAX TaKOE€ COOTHOLIEHUE BBIMOJHAETCS ISl ajJaHWHA, TJULIKHA U
CEpHHA, 3TU AMUHOKHUCIIOTHI B QJIEKTPUUECKOM T10JI€ TIEpEeMEeIIaThcs HEe Oy IyT.

ITpu pH > pl npeobnanaer annoHHass GopmMa U aMUHOKHUCIIOTA (B JaHHOM Ciyd4ae
TIIyTaMUHOBAs KUCIIOTa) Oy/eT nmepeMeniaThCsl K aHOY.

B cnyuae, korga pH < pl B pactBope mpeobianaer kaTMoHHas Qopma, MOITOMY
JIU3UH U apTUHUH OyIyT MepeMenaTbes K KaToay.

3agaHue 2.

JIaHbI TP aMUHOKHCIIOTHI: acliaparvuHoBasi, JIU3UH U TIIMIUH. Onpenenure, B Kakou
cpene — KHUCJIOW, HEeUTPaIbHON WM MIEJI0UYHON — OYIyT HaXOAUTHCS U303JIEKTPUUCCKUC
TOYKH ITUX KUCIIOT [0 CPABHEHUIO C TIIMIUHOM, I KoToporo pl = 6.

Pewenue:

VY acmaparunoBoil kuciotel pl Oyner HaxoauTbcs B OoJee KUCIOW cpefne, YeM y
[NIMIUHA, TaK Kak JUId [OJABJICHUS JHUCCOLMALMKA BTOPOM KapOOKCHIBHOM TIpyIIIBI
TpeOyeTcs JOMOIHUTENBHOE KOJINYeCTBO HOHOB H+.

VY nusuna pl OyaeT HaxoauThesa B Oosee MIENIOYHON cpefie, YeM Yy TIIUIMHA, TaK KaK
JUTsE peoTBpaiieHus oopazoBanus Bropoir NH3+ rpymnmbl TpeOyercs MOTOTHUTEIHHOE
KoJn4yecTBO noHOB OH-.

3agaHue ans pasBUTUA YHKLNOHA/IbHOM rPaMOTHOCTH

Ilouemy cBexxkee MOJOKO HE CBEPTHIBACTCS IIPU KHUITYECHHHM, a IOJKHCILIEE
cBépThiBaeTcs? UTO MOXKHO caenaTh, 4YTOOBI HM30€XKaTh CBOPAUYMBAHUSA TMOJKHUCIIETO
MoJI0Ka?

Omeem:

[Ipn kuns4YeHWH MOJOKAa Ka3eMH BCErJa IEHATypUPYET, HO BBINAJAET B OCATOK
TOrAa, KOraa JIMIIEH 3apsAga. B CBekeM MOJIOKE MOJIEKYJBl Ka3erMHa HWMEIOT
OTpULIATENIbHBIM 3apsig. Momekyiabl Ka3enHa JIMILIEHbI 3apsjia B KUCIOH cpene( T. €. B



KHCIIOM MoJioke). CrieoBaTenbHO, U303JIEKTPUYECKas TOUKA Ka3eMHa HaXOUTCS B KUCJION
cpene. [IpenoTBpaTUTh CBEPTHIBAHUE MOXKHO YTEM JOOABIICHUS COBI.

Jlabopamopnasa paboma Ne 3

Onpeodenenue memnepamypuvl niae1eHUA AMUHOKUCTOM

Teopemuueckas yacmo

Kaxnoe uHIMBUAYyalbHOE COEIMHEHHE XapakTepuszyercs Habopom (U3UKO-
XUMUYECKUX KOHCTaHT. Haunbomnee pacnpocTpaHEHHBIMU M3 HHUX SIBISIOTCS TeMIepaTypa
KUIICHUSI U TJIaBJICHUS, TOKA3aTelb MPEJIOMIIEHHS, TNIOTHOCTb.

TemmepaTypoii TIaBACHUS CYUTAIOT WHTEPBAIl TEMIIEpATyp ¢ MOMEHTA MOSIBICHUS
KUAKON (pa3bl 10 MOMEHTa MOJHOTO MUCYE3HOBEHUS TBEPAOU (ha3bl. UeM BelecTBO 4uIIe,
TEM MEHbIIe MHTEpBaJ TeMIeparypbl IUlaBieHHs (kak npaBuwio, He Oonee 0,5°C).
He3nauuTenpHble KOIWYECTBA MPUMECH MPUBOIAT K CHJIBHOMY CHIDKCHHUIO TeMIIEpaTyphbl
iaBieHus. PacxoxkaeHue ornpeaenseMoil TeMIepaTypbl IUIABICHHUS M CIPAaBOYHOM
BEJTUYUHBI JJIsl YUCTOTO COCTMHEHUS JIOJKHBI COBITA/IaTh.

[Ipu HarpeBaHuM BeliecTBa B HEM YCTaHABIMBAETCS TEIJIOBOM OanaHC: CKOPOCTh
MOJIBOJIa Terla B KaKOHM-TO MOMEHT CTAHOBUTCS PABHOW CKOPOCTH €ro pacCcerBaHUS.
[TockonbKy CKOPOCTH MOJIBOJIA U CKOPOCTh PACCEMBAHUS 3aBUCAT OT Pa3HOCTH TEMIIEPATYp
MEXIY OOBEKTOM M Cpelod, TO B COCTOSHUU TEIUIOBOTO PAaBHOBECHS Y BEIIECTBa
yCTaHABJIMBAETCS omnpeenéHHas Temmneparypa. OHa 3aBefoMO HIDKE, YeM TeMIlepaTypa
IUTAMEHH, 32 CUET paccerBaHUs Terlia.

AMUHOKHUCTOTHI — O€CIBETHbIE KPUCTAIUTMYECKHUE BEIIECTBA, PACTBOPUMBIE B BOJIE;
£r1 220—315 °C. Bbicokas Temneparypa IJIaBI€HUsS aMUHOKHUCIOTHI CBA3aHa C TEM, YTO
UX MOJICKYJIBI UMEIOT CTPYKTYPY TJIaBHBIM 00pa3oM aM(pOTEpHBIX (ABY3apsAHBIX) HOHOB.

JJist Bcex aMUHOKHUCIIOT HE TPEICTABISETCS BO3MOXKHBIM OJHO3HAYHO (PUKCHUPOBATH
TEMIIEPATypPy IJIaBICHUS, TOCKOJIBKY ATOT MPOIIECC COMPSIKEH C PA3IOKECHUEM.

Tepmuueckast pgecTpykuust ¢parMeHTa TIWIMHA HaONIofaeTcss B HHTEpBale
TEMIIEpaTyp, Kak IMpaBWIO, B 3aBUCUMOCTH OT 3aMECTHUTENIE B pajukane, MNpUYEM
XapakTep paJvKaja BIUAET Ha CTAAUNHOCTh U CKOPOCTh IpoIiecca Pa3ioKeHUS.

Ilpakmuueckas yacmo

Llenb: npoeMOHCTpUpOBaTh BO3MOKHOCTH CIIMPTOBKU JJIsl HATPEBaHUS BEILIECTB.

[lepedyenp natyukoB HUQPPOBON TaOOPATOPUU: MATYMK BBHICOKOTEMIIEPATYPHBIN
TEPMOITAPHBIN.

JlononHUTENbHOE 000PYAOBAHKE: IITATUB C 3AKUMOM; CITUPTOBKA.

Marepuanbl ¥ peakTUBbI: CIIUPT 3TUIIOBBINA, AMUHOKHUCIIOTBHI.

Texnuka o0e3onacnocmu:

1. Paborta cBsizaHa C OTKPBITHIM IIJIJAMEHEM — OEperuTech oxora!

2. Tepmomapa mociie U3BJICUEHUST U3 TJIAMEHU OCTBIBACT HE cpazy — OeperuTech
oora!

3. B cimpToBKe COMEpIKUTCS TOprOYast >KUIKOCTb.



4. PaboTaTh B OYKax.

Hucmpykyus K 6plnonnenuo 1adopamopHoil pabomoi:

B npoOupky HachelllbT€ MOPOUIOK TNIMIHMHA HAa 2—3 CM IO BBICOTE. 3aKpenuTe
NpoOUPKY B JallKe IITaTHBAa, a TEPMOIAPHBIM JATYUK TaK, YTOObI €r0 KOHYUK JOXOAMII
NOYTH JO JHa TPOOUPKH, HO HE Kacalcsi HHU JHA, HU cTeHOK (puc. 1). OTmeThTe
TEMIIEpaTypy IIHMIIMHA.

3aXruTe CIMPTOBKY U MOCTABbTE €€ MO MPOOUPKY C TIIULUHOM.

HaGmionaiiTe 3a M3MEHEHHMEM TEMIEpaTyphbl, 3aHOCS pPE3yJbTaThl HU3MEPEHUN B
Ta0IuILy.

UYepes HEKOTOPOE BpeMs 1OCje Havajla HarpeBaHUs TeMIepaTypa cTaOuiInu3upyeTcs.
[locnie 3TOro OCTaHOBUTE HAarpeBaHHUE.

O6patrure BHuUMaHue! CTaBUTHh HArpeTyr NpPOOMPKY B IJJACTUKOBBIM IITATUB
Henb3s. Hy)KHO A0KIaThCs €ro OXJIa)JAeHus B Jalke TaThBa.

Pe3ynvmamul uzmepenuii/nadarooenuil

Ne Temmnepatypa rimununa [Temnepatypa riaunuHaTemneparypa rivuuHa |(Temnepartypa riaunuHa
0e3 HarpeBaHus yepe3 1 MmuH yepe3 3 MUH yepe3 5—6 MuH

1

Ne |Temmepatypa ananuHa |Temmepatypa ananuHa |Iemmneparypa atannHa |['emmneparypa ajaHWHA
0e3 HarpeBaHUs yepe3 1 MmuH yepe3 3 MUH yepe3 5—6 MuH

2

No [Temmeparypa riyra-  [Temneparypa riryra- Temneparypa riryra- Temnepatypa riyra-
MUHOBOW KHCIIOTHI 0€3 |MHUHOBOM KHCIIOTHI Ye- |[MHUHOBOW KHCJIOTHI Ye- |[MHUHOBOM KHCIIOTHI Ue-
HarpeBaHus pe3 1 mun pe3 3 MuH pe3 5—6 MuH

3

No [Temmeparypa im3una |Temneparypa nusuHa |Temneparypa quzuHa |lemmeparypa Ju3nHa
0e3 HarpeBaHUs yepe3 1 muH yepe3 3 MUH yepe3 5—6 MuH

4
AHanoeuuno npogsedume onvim ¢ Opy2uUMu AMUHOKUCIOMAMU, HANPUMED ALAHUHOM.
Buieoowi:
Coenatime 6v1600 0 memnepamype HNlAGNeHUs amunokuciom. Yem oHa

obycnoenena?

KonTpoJsibHBIE BOIIPOCHL:
1. ITouemy TemnepaTtypa, 40 3HAUEHUN KOTOPOU YJIAaETCS HATPETh BEIIECTBO, HUKE

TEMIIepaTyphbl MJIAMEHU ?

2. Tlouemy HEBO3MOKHO OJHO3HAYHO 3a(DUKCUPOBATH TEMIIEPATYPY TUTABICHUS IS

AMHUHOKHUCJIOT?

3. Ucnonp3ys

JTaHHBIC

JIUTEPAaTYpHI,

3aMCHUMBIX U HC3aMCHHUMbIX aMHWHOKHNCIIOT.

CpaBHUTE

TEMIEPaTypPhI

IIJIaBJICHUA



Jlabopamopnasa paboma Ne 4

Bauanue memnepamypul na ceoiicmea 6enxkoe

Teopernyeckas 4yacTb

OO61mMM CBOMCTBOM a-aMUHOKHUCIIOT SIBJISIETCS MTPOLIECC MOJMKOHICHCALINH,
MPUBOSAIIMN K 00pa30BaHUIO MENTUAO0B. B pe3ynbrare 3Tol peakuuu GopMUPYIOTCS
aMUJHBIE CBSI3U MO MECTY B3aMMOJIEUCTBHS KapOOKCHIIBHOW TPyIIbl OAHOMU a-
AMMHOKHUCJIOTHI U AMUHOI'PYIIBI APYTrOM a-aMUHOKUCIIOTHL. B mentuaax sra cBsA3b
HAa3bIBACTCS MENTUIHON CBA3BIO B COCTABE IENTUIHON IPYIIIIHIL.
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Puc. Cxema oOGpa3zoBaHus TpeoHWIPEHUATAHUITUPO3UHA
HasBanust menTtugoB CTpOSATCA MYTEM  TOCJIEIOBATEIBLHOTO  TEPEUHCICHUS
AMUHOKHUCJIOTHBIX OCTAaTKOB, HauMHas ¢ N-KOHIA, ¢ noOaBieHueM cyddukca -umi, kpome
nocieaHeil C-KOHIIEBOM aMHUHOKHCIIOTHI, 1711 KOTOPOW COXpaHseTcsl €€ MOJIHOE Ha3BaHUE.
Jlyist ocTaTka acrapariHOBOW KHCIIOTHI UCTIOJIB3YETCS Ha3BaHUE acTapTUIl.
YcTaHOBIEHO, YTO JJIs1 K&KI0T0 Oellka XapakTepHa TOJIbKO OJHA MPOCTPAHCTBEHHAS
CTPYKTYypa, B KOTOPOH OH CTaOWJIEH W MPOSIBISIET OMOJIOTMYECKYH) aKTHBHOCThH. JTa

CTPYKTypa HOCHT Ha3BaHWE HATHBHOW KoHpopMammu Oenka. M3mMeHeHHWe HATHBHOM
KoH(popMaruu Oeka, COIPOBOKIAOIICECS TOTEPEH XapaKTEPHBIX IS HEro CBOMCTB:
PacTBOPUMOCTH, OHMOJOTHYECKOW aKTHBHOCTH, JJICKTPO(OPETHUCCKOW TOJIBMKHOCTH U
IIp., Ha3bIBaeTCA ACHaTypanueit. Jlenarypaus, Kak MpaBuiio, 3aTParuBacT 4YeTBEPTUUHYIO,
TPETUYHYI0O M YaCTUYHO BTOPUYHYIO CTPYKTYpPhl O€JIKOBOM MOJEKYJbl H HE
CONPOBOXKIACTCS KAKUMHU-TUOO H3MEHCHUSMH IIEPBUYHON CTPYKTYphl. JleHaTypalmuio
MOTYT BBI3bIBaTh pa3IMuHbIC (PU3HMYECKUE U XUMUUYECKHE (DAKTOPHI: BHICOKAs



TEMIIEpaTypa, MEXaHUYECKUE BO3JCHCTBUA, JACHCTBUE MOHU3UPYIOLIUX W3IYUYCHUH,
00paboTKa yJIbTPAa3BYKOM, JEHCTBUE OPraHUYECKUMHU PACTBOPUTEISIMHU, paCTBOpaMu
KHUCJIOT, ILIEJIOYEH, COJIEH TKENBIX METaUIOB. 1IpuMepoM TEIUI0BOM AEHATypaluyd MOXKET
CIIy’)KUTh CBEpPThIBaHME Oelika Hpu Bapke sul. JleHaTypanusi O€IKOB NPOUCXOAUT B
KENyKe, 16 UMEeTCsl CUJIbHOKUCTIAs cpefla U 3TO CIOCOOCTBYET pacIICIIEHUIO OENKOB
nporeouTuYecKuMu  (pepmentamu. [lo Mepe crapeHuss opraHusMa MOPOUCXOIUT
MOCTENEeHHAs], XOTA M YpE3BbIUAlHO MEIJIEHHas, JeHATypalus OENKOB M CHIKEHHUE UX
ruapopuiabHocTU. [lpu ompenenéHHbIX YCIOBUSAX JI€HATYPUPOBAHHBIA OEIOK MOXKHO
YaCTUYHO WJIM MOJIHOCTBIO BEPHYTh K MCXOJTHOMY HaTUBHOMY COCTOsIHMIO. Takol mpouecc
Ha3bIBAETCSl peHATypalueid, a 6eJIoK — peHaTypupoO- BaHHBIM. DTOT MPOLECC MPOUCXOIUT
CaMONPOU3BOJIBHO NpH 3HaYeHUsX pH u Temmeparypbl, o0ecrneynBamUX CTAOMIBHOCTD
HaTUBHON (QopMbl. PeHaTypanuio OOBIYHO MPOBOAAT B MSTKHX YCIOBUSAX, MEIJIEHHO
CHHMas BO3/CHCTBHUE.

OObIuHO JeHaTyparus Oeyika HaOmomaercs IN VItro, mpu BO3MEHCTBHM Ha HETO
AHOMAJIBHOM TeMIeparypsl Wid jaeHarypanta moueBuHbl, H' wiu OH— womnoB (1. e.
anomainpHoro pH) m 1. n.) Omgnako pacman TBEPAOW CTPYKTYphl Oelika U 3areM e¢
NOBTOPHASI CaMOOpraHU3alus MPOUCXOAUT U B JKMBOM KIETKE — YTO UTPAET BAXKHYIO
pOJIb, HAITPUMED B MPOIIECCE TPAHCIIOPTa OEITKOB Yepe3 MEMOPAHBI.

B wuntepBane temneparyp, npubausutenbsHo ot 0 mo 40 °C, pacTBOpUMOCTH
OONBIIMHCTBA OEJIKOB BO3pacTaeT C TMOBBINIEHWEM Temmeparypsl. [Ipu TemmepaTypax,
npesbimaronux  40—50 °C, OOJBIIMHCTBO OCIKOB  yTpauyuWBaeT CTaOWIBHOCTD,
HAaUMHAETCS WX JIGHATypalus, COIMNPOBOXKIAIOMAACS OOBIYHO PE3KUM CHIDKECHUEM
PacTBOPUMOCTH.

[IpakTnueckas yacthb

I]ens: mpoeMOHCTPUPOBATH MPOIIECC JACHATYpAIH OeTKa.

ITepedyenb naTynkoB 1UGPOBOI Ja00pATOPUU: JaTIYUK TeMIIEpaTyphl (TIJIaTHHOBBIN).

JlomonHuTeNbHOE 000PY/JOBaHKE: IITATUB C 3aKHUMOM; CITUPTOBKA.

Martepwuaibl 1 peakTUBBI: PACTBOP SUYHOTO OeIKa.

Texnuka 6e3onacnocmu:

1. PaGoTa cBsizaHa ¢ OTKPHITHIM TJIAMEHEM — OeperuTech oxora!

2. JlaTauk TeMrepaTyphl MOCEe U3BJICUYCHUS W3 TJIAMEHU OCTHIBAET HE Cpa3y —
oeperurech oxora!

3. B criupToBKe cOmepKUTCS TOproYast KUAKOCTb.

4, PaGoTtars B oukax.

Hucmpyxkyus K 6plnonnenuo 1adopamopHoil pabomoi:

B 4 npobupku momectute mo 0,5 Mi pacTBopa SIMYHOTO Oenka. 3akpenuTe
npoOUpKY B JIallKe IITATHMBA, a JATYUK TEMIIEPaTypbl TaK, YTOObl €r0 KOHYUK JIOXOJIMII
MOYTH JIO JHA MPOOWPKHU, HO HE Kacajcs HU JHA, HU CTeHOK (puc. 1). OTMeThTe



TeMIiepaTypy pactBopa AuYHOro Oenka. [IpuroroBiaeHHBI  pacTBOp  JOJIKEH
MpPeABAPUTEIBHO OBITh OXJIAXKIEH.

3aXruTe CIUPTOBKY U MOCTABBTE €€ MOJ MPOOUPKY C PACTBOPOM SIMYHOTO OelKa.
HaGmronaiite 3a n13MeHEeHUEM TeMIepaTypbl, 0COOEHHO BHUMaTENbHO nociie 50 °C, 3aHocs
pE3yNbTAaThl UBMEPEHUN B TaOJIUILY.

Yepes3 1—2 MUH OCTaHOBUTE HarpeBaHUE.

PactBop oxiaaute u pactBopute B Bojie. Caenaite BBIBOSI.

O6pature BHuUMaHue! CTaBUTh HArpeTyr NpPOOMPKY B IJACTUKOBBIM IITAaTUB
Henb3s. HyKHO noxknarses €€ oxJIaKIeHHUs B JIalKe [ITaTHUBA.

Jlist cpaBHEHMSI POBEUTE OMBIT C U30JIATOM PACTUTEIBLHOTO OEJKa.

Pe3ynvmamul uzmepenuii/nadnrodenuil
Temnepartypa HarpeBanusl | Bpems HacTyIuieHUs JeHaTypauuu

PacTBop ssnuHOTO OEnka

W300sT pacTUTENnbHOTO OenKa
(TopoxoBoT0)

KOHTpONbHbIE BOMPOCHI:

1. Kakue u3MeHeHHs] IPOUCXOAT B CTPYKType Oenka mpu HarpeBaHuu? Mensiercs
JIM €T0 NepBUYHAs CTPYKTypa?

2. Kak Ha3pIBaeTCs MPOIeCC CBEPThIBAHUS OCJIKOB?

3. [louemy cBepHYBIIHICS OEIOK HE PACTBOPSIETCS B Bojie?

3agaHue:
[Ipuneiite k sAUyHOMY O€IKY CHOUPT WIM KUCIOTy. YTo Habmromaere Impu
n00aBIeHUH K OCJIKY CITpTa U KUCIOTHI?
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