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IHosicHuTe IbHAS 3aNIMCKA

AKmyanvHocmy npozpammol

[IporpaMMa rMeeT coluanbHyI0 3HAYMMOCTh sl Hatiero oduiectBa. Poccuiickomy
oOIIECTBY HYXXHBI 00pa3oBaHHBIC, HPABCTBEHHBIC, MPEANPUUMYUBLIC JIIOJH, KOTOPHIS
MOTYT CaMOCTOSITEJIbHO IMPUHUMATh OTBETCTBEHHBIC PEUICHUS B CHUTYallMsIX BBIOOpPA,
POTHO3UPYS MX BO3MOXKHBIE mociencTsus. OaHa u3 3a7a4 o0pa3oBaHUs HA CETOAHS —
BOCIIUTAaHUE B peOEHKE CaMOCTOSITENIbHOM JIMYHOCTH. JlaHHas mporpamma criocoOCTByET
Pa3BUTHIO Y YUAIIUXCSI CAMOCTOSITEILHOTO MBIIUICHUS, GOPMHUPYET YMEHUS TPUOOPETAThH
W TPUMEHSTH, TIOJyYCHHbIC 3HAHWA Ha TpakTuke. Pa3Butne u GHOpMHUpPOBaHHE
BBIIIEYKA3aHHBIX KadeCTB BO3MOXKHO Oyarojapsi pa3BUTHIO HayYHO-ITO3HABATEIBHOTO
WHTEpeca BO BpeMsl 3aHSATHH.

Kypc mnpeaHazHaueH ydyammmcsi CTapiiel MIKOJbl  €CTECTBEHHO-HAY4YHOTO,
TEXHOJIOTUYECKOTO0 WJIM YHHBEPCAIBHOTO MpoQuie o0ydyeHUs U MOXKET OBbITh Kak
o0s3aTeIbHBIM ~ YYEOHBIM MPEAMETOM [0 BBIOOPY ydailerocss W3 KOMIIOHEHTa
o0pa3oBaTeNbHON OpraHU3allii B BapUATUBHOW 4YacTH y4yeOHOTO IjIaHa, TaK U KypcoM B
pamMKax BHEYPOUYHOW JEeSATEIbHOCTH W/WIU JOIMOJHUTENbHOTO oOpa3oBanus. [locoOue
PEKOMEHIyEeTCsI HCTIOJIb30BaTh [Tl POBEICHNUS DIIEKTHBHBIX KYypPCOB.

Konnenmusi coBpeMeHHOTO 00pa30BaHUS MOPA3yMEBAET, YTO YUUTENb MEPecTaéT
ObITb OCHOBHBIM HCTOYHMKOM HOBBIX 3HAHUW, a CTAHOBUTCA OPraHU3aTOPOM
MO3HABATEIIbHON  JIEATENbHOCTH  y4YalllUXCs, K KOTOPOM MOXKHO OTHECTH U
MCCJIEIOBATENbCKYIO JeSITeNbHOCTh. COBPEMEHHBIC SKCIEPUMEHTAIBHBIE HUCCIIEI0BAHUS
[0 XUMHUHU YK€ TPYIHO MPEACTaBUTH 0€3 HCIOJIB30BaHUS HE TOJBKO aHAJIOTOBBIX, HO U
UM(ppPOBBIX  M3MEPUTENBHBIX  NpubopoB. B deaepanbHOM  TOCYyIapCTBEHHOM
obOpazoBarenbHoM cTangapte (®PI'OC) mnpomucaHo, 4YTO OJHUM U3 YHUBEPCAIBHBIX
y4eOHBIX JEHCTBHMA, TPUOOPETAEMBIX yUYAITUMHUCS, JOJHKHO CTaTh YMEHHUE «IIPOBEACHUS
OTIBITOB, TIPOCTHIX IKCTICPUMEHTAIBHBIX HUCCIICOBAHUHN, IPSIMBIX U KOCBEHHBIX M3MEPEHUHN
C HCIOJh30BAHUEM AHAJOTOBBIX M HU(PPOBBIX U3MEPUTETHHBIX TpUOOpoB». [s sTOoTO
VYUTENIb XUMHH MOXKET BOCIIOJIH30BATHCA YUEOHBIM 00OPYI0BaHHE HOBOTO MOKOJEHUS —
M (HPOBLIMU JTA0OPATOPUSIMHU.

[{udposeic mabopaTopuu MO XUMHUW TPEICTABIICHBI JTaTYWKAMH JIJIT U3MEPEHUS U
PETHCTpAllMK Pa3IMIHBIX MapamMeTpoB, WHTepdelicamu cOopa MaHHBIX M MPOTPAMMHBIM
o0ecrniedueHrneM, BU3yalTu3UPYIONIMM dKCIIEpUMEHTANbHBIE JaHHbIe Ha dKpaHe. [Ipu sTom
DKCIIEPUMEHT  OCTAéTCs  TPAOWUIIMOHHO HATYpHBIM, HO JaHHBIE OKCIICPUMEHTA
00pabaThIBaIOTCS W BBIBOAATCS HA JKpaH B pEAJbHOM MaciiTtabe BpeMEHH U B
parmoHabHON Tpaduueckor opme B BUJEC YUCICHHBIX 3HAYEHUH, TUarpamMmm, rpagukoB
1 Tabaur. OCHOBHOE BHUMAHHUE YUaIIUXCsl IPU 9TOM COCPEI0TauyMBaeTCs HE Ha COOpKe U
HACTPOUKE IKCIIEPUMEHTATBHON YCTAaHOBKH, & HA MPOCKTUPOBAHKUH PA3IMYHBIX BAPUAHTOB
NPOBEJICHUSI DSKCIEPUMEHTA, HAKOIUICHWM JIaHHBIX, WX aHajlu3e W WHTEpIpeTaluu,
(GbopMyITUPOBKE BBIBOIOB.

C TouKkM 3peHHs HAyKH, SIKCIIEPUMEHT — 3TO UCCIIEIOBATENbCKUIA METO ] OOyUEHHUS,
KOTOPBIN MOJHUMAET MO3HABATEIbHBIA MHTEpEC Ha 00Jiee BHICOKUN YPOBEHB, YCHIIUBACT



MOTHBALMI0 CaMOCTOSITEIbHOM JAEATENbHOCTU. lMccimenoBaTenbCKuii METOX  SABIISIETCS
yciioBueM (popMHpOBaHUS HHTEpeca, MOTPEOHOCTH B CaMOCTOSITENIbHOM, TBOPYECKOU
NESATENBHOCTH yYaIUXCSl.

HccenmenoBatenbCKuid IPOLECC COCTOMT U3 HECKOJIBKMX JTAallOB: Pa3/IeICHUE CMECH
BEIIECTB, BBICICHUE MOJIEKYJI ONPEAEIEHHOTO CTPOEHUS, X WACHTU(PUKALUSA U U3yUEHUE
pOJIM B META0O0JIN3ME.

3aHATUSA UHTETPUPYIOT TEOPETUYECKUE 3HAHMS, U TPAKTUYECKUE YMEHUS, U HaBBIKU
y4Jaluxcs B €AMHOM IPOLECCE NEATEIBHOCTH YUeOHO-HCCIIEA0BATENBCKOTO XapaKTepa.

JlaHHBIA Kypc coepXaTelbHO CBSI3aH C KypcaMd XHWMHHU, OUOJIOTUH, (PU3UKH U
HOCUT HWHTEIPUPOBAHHBIN XapakTep, CHOCOOCTBYS Pa3BUTHIO €CTECTBEHHO-HAYYHOTO
MHUPOBO33pEHUs ydamuxca. B yueOHOM I1aHe 31€KTUBHBIA Kypce «BbHOXMMUS» SBIsSETCS
4acThblO MpeAMETHON obnactu «EcTecTBeHHO-HayuHble NMpeAMETh». Marepuan mocoous
o0ecrieunBaeT: 3HAKOMCTBO C COBPEMEHHBIMH (YHJIAMEHTAIbHBIMU U MPHUKIAJIHBIMU
UCCIIEOBaHUsIMM B oOjactu  OuoxumuM;  (HOpMHUpPOBAHHE Yy  OOYyYAIOIIMXCS
KOHBEPI€HTHOIO MBIIIJICHUs; yIrayOiaeHue U O00O0OIIeHHEe 3HAHUW IIKOJBHUKOB O
BBICOKOMOJIEKYJISIDHBIX BEILIECTBAaX, METOJAaX WX H3YyYEHHUs; PACKPBITUE IPUHLUIIOB
(YHKIMOHUPOBAHUS KUBBIX CUCTEM; 3HAKOMCTBO C UCTOPUEN Pa3BUTHS €CTECTBO3HAHUS U
COBPEMEHHBIMHM pa3padOTKaMu YYEHBIX; BOCHUTAHUE OEpPEHKHOr0 OTHOIICHHS K YKUBOU
npupozie, POpMUPOBAHUE KYJIbTYPhl MUTaHUS, 0OyUYE€HHE apTyMEHTHUPOBAHHOMY BEJCHUIO
JUCKYCCUU; KEIAHUE 3aHUMATHCS HAYYHO-IIPAKTUYECKON AESTEIBHOCTBIO.

[Tocobue comep UT METOAMYECKHE KOMMEHTapUM [0 OpraHM3alMM 3aHATUH
(ocoOeHHOCTH, CTPYKTYpa, COAEPKAaHUE, BUJIbI 1€ATEIbHOCTH, (POpMBI 3aHATUH U T. 1.). Ha
3aHATUSX ydYallhecs pPa3BUBAIOT AHATUTUYECKHE CIIOCOOHOCTHM TIPU MPOBEICHUU
MPaKTUYECKUX padOT, YCTaHABIMBAIOT NPUYMHHO-CJIEICTBEHHbIE CBSI3U MPU H3YyYECHUU
METO/JI0B OMOXMMHH, Y3HAIOT O BO3MOXKHOCTSAX MX NPUMEHEHHUS B MEAMIIMHE, MHUILEBOU
MPOMBIIUIEHHOCTH, (hapMalleBTHKE.

Ilenesas ayoumopusn

VYyammecs 10 u 11 xmaccoB o61ieo0pa3zoBaTEIbHBIX IIKOJ, KOTOPhIE 000PYT10BaHbI
«IIIKOIBHBIMU KBAHTOPUYMAMM.

Henw npocpammot

O3HaKOMHUTH y4yalIuxcsi C OMOXMMHUEH KaK HAyKOHM HKCIIEpUMEHTAJIbHOM,
coueTarolleld B cede OPraHMuecKyro XUMMHUI0 U Ouosioruto. Takke JaHHBIM Kypc TTOMOKET
chopMHpPOBAaTh HABBIKM CaMOCTOATENBbHONM paboThl ¢ UUGPOBBIMU  JATYUKAMU,
MIPOBEICHUS U3MEPEHUHN U 00pabOTKH MOTYyYEeHHBIX U3MepeHuil. Pa3BUTh mo3HaBaTEIHHBIN
UHTEpEC M METalpeAMETHbIE KOMIETEHIIMH OOy4aloluXxcs Yepe3 MPaKTUYECKYIO
JESITeNIbHOCTD; PacIIUPUTh, YIIAYyOUTh M OOOOIIMTH 3HAHHUA O CTPOCHHHU, CBOMCTBAX H
byHKUMSIX OMOMOJIEKYJ; cHOpMUPOBATh YCTOMYUBBIA MHTEpeC K Mpo¢hecCHuOHAIbHOU
JESITEIbHOCTU B 00JIaCTH €CTECTBEHHBIX HAYK.

IInanupyembie pe3yJabTaThl 0CBOCHUs Y4eOHOI0 NpeaMeTa XMMHUH € ONIUCAHHEM
YHHMBEPCAJIBbHBIX Y4eOHBIX AeHCTBHI, JOCTUTAeMbIX 00y4AKOIIMMHUCS



Jluunocmmnoie pesyiomamol:

Obyuarowuiics noayyum 603MO*CHOCMb Ol POPMUPOBAHUSL Ce0YIOUUX TUYHOCHIHBIX

VVII:

ompeeeHNe MOTUBAIMY U3yYCeHHs YI€OHOTO MaTeprara,;
OIICHMBAHUE YCBAWBAEMOI'0 YU€OHOT0 MaTepuasa, UCXOIsl U3 COIUANIbHBIX U JIMYHOCTHBIX
IICHHOCTCH;

MOBBIIIEHHE CBOETO 00pPa30BATENBHOIO YPOBHS W YPOBHS TOTOBHOCTH K HW3YYECHHIO
OCHOBHBIX UICTOPUYECKUX COOBITHI, CBSI3aHHBIX C UCTOPUEH Pa3BUTHUSI XUMHUH U OOIIIECTBA;
3HAHUE MPABUII IOBEICHUS B UPE3BbIUYAHBIX CUTYALUAX;
OLICHMBAHUE COLIMAIbHON 3HAYMMOCTH Mpodeccuii, CBSI3aHHBIX C XUMUEH;
BJIQJICHUE TIpaBUjiaMU O€30MacHOro OOpalleHHuss C XUMHUYECKMMHU BEIIECTBAMHU U
000pyI0BaHUEM, TIPOSBIICHUE IKOJIOTUYECKON KYJIbTYPHI.

Memanpeomemmble pe3yiomamal:

Peeynamusnuvie

Obyuarowuiics nOay4um 03MONCHOCIb O0Jist POPMUPOBAHUACTEOVIOUUX Pe2YTISIMUBHBIX
yvia
eJIeToaraHie, BKIIIOYasi MOCTAHOBKY HOBBIX IIeJIel, MpeoOpa3oBaHHE MPaKTHUECKON
3aJaud B TMO3HABATEIIbHYIO, CAMOCTOSTEIbHBIA aHAJIW3 YCIOBUH OCTIKEHHUS e Ha
OCHOBE YY€Ta BBIJCJICHHbIX YUYWUTEJIEM OPHEHTUPOB JEHCTBUS B HOBOM Y4e€OHOM
MaTepuare;
IUTAHUPOBAHME ITyTH JOCTUKEHUS LIeIeH;
YCTaHABJIMBAHUE 1IEJIEBbIX IPUOPUTETOB, BBIJEICHUE AJBTEPHATUBHBIX CHOCOOOB
JOCTUKEHUS 11eJIU U BBIOOP HamboJsiee 3pPheKTUBHOTO croco0a;
YMEHHE CaMOCTOSATEIHHO KOHTPOJIUPOBATH CBOE BPEMsI U YIIPABIIATH UM;
yMEHHE MPUHUMATh PEIICHUs B TPOOIEMHON CUTYyallHH;
MOCTaHOBKA yueOHOMU 3a]jauM, COCTABIICHHUE TJIaHA U MTOCJICI0BATEILHOCTH JCHCTBHIA;
opranmzarysi pabo4ero MecTa mpH BBHITIOJTHEHUN XUMUIECKOTO IKCIIEPUMEHTA;
MPOTHO3MPOBAHUE pe3yJbTaTa YCBOCHHMS, OIICHWBAHWE YCBOSCHHOTO MaTepuasa, OIICHKa
KauecTBa W YPOBHA YCBOCHHUS, KOppeKIMS B TIUIaH W CIOCOO0 JEHCTBUS TMIpH
HeoOxoaumocTu. [lo3nasamenvhoie

Obyuarowuiics noIyYUm 603MOACHOCHb OISt POPMUPOBAHUSL CLeOYIOUJUX
nosnasamenvuolx YV/I:
TIOWCK | BBICNIEHNE HHPOPMAITIH;
aHaJIM3 yCIIOBUW U TpeOOBaHMM 3a7auu, BHIOOP, COMOCTaBIEHNE U 00OCHOBaHUE criocoda
pEIIeHNUs 3aa9H;
BBIOOp Hambosnee d>(PPEKTUBHBIX CHOCOOOB pEIICHUS 3aJa4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBUU;
BBI/IBIDKEHUE M 000CHOBaHHUE TUIIOTE3bI, BBIOOP CrI0c00a €€ mMpOoBEPKH;
CaMOCTOSITENIFHOE ~ CO3[IaHUE aITOpPUTMa JEATENbHOCTH TMpPU PEUICHHH MpoOjeM



TBOPUYCCKOI'O U ITIOMCKOBOT'O XapaKTCpa,

YMCHH: XapaKTCPHU30BaTh BCUICCTBA 110 COCTABY, CTPOCHHIO U CBOﬁCTBaM;

OIMMCBhIBAHUE CBOMCTB TBépI[I)IX, KUIKHX, F33006p33HBIX BCIICCTB, BBIACICHUC HX
CYHICCTBCHHLIX ITPHU3HAKOB,

I/1306pa}K€HI/Ie COoCTaBa HpOCTGﬁHIHX BCHICCTB C IIOMOIIBIO XHUMHYCCKHX (1)0pMy.II 141
CYIIHOCTHU XUMHUYICCKUX peaKuHﬁ C IIOMOIIIbIO XMMHNYCCKUX ypaBHeHHﬁ;

IpOBEJCHUE HAONIOJEHUH M ONUCAaHWE NPU3HAKOB M YCIOBUM TEUEHUS XUMHUYECKUX
peaklMii, BBITOJIHEHHE XUMHUYECKOrO SKCIIEPUMEHTa, BBIBOJABI HAa OCHOBE aHaM3a
HaOJIIOACHUH 3a SKCIEPUMEHTOM, PEIICHHUE 3a/1a4, MOJy4YEeHNEe XUMUYECKON nHpopManuu
U3 Pa3JINYHbIX UCTOYHHUKOB;
YMEHHE OpraHU30BbIBATH UCCIIEIOBAHUE C LENbIO IPOBEPKHU TUIIOTES;
YMEHHE JIeJIaTh YMO3AKIIOUEHUs (MHIyKTUBHOE U IO aHAJIOTUH) U BBIBOJIBI;
yMeHUE OOBEKTHBHO OIIEHMBATh MH(OPMALIMIO O BELIECTBAX M XUMHUYECKUX IMPOIECCaX,
KPUTHUYECKH OTHOCUTHCS K IICEBJJOHAYYHON HHPOPMAIIH.

Kommynuxamusnule

Ob6yuarowuiicst nOIY4Um 803MONCHOCHb Ol YOPMUPOBAHUSL CLEOYIOUJUX
KomMmyHukamugnvix YVJI:
MIOJIHOE U TOYHOE BBIPAKEHHE CBOUX MBICIEH B COOTBETCTBHUM C 33Ja4yaMHU U YCIOBHUIMHU
KOMMYHUKAIIHH;
aJIeKBaTHOE MCIIOJb30BAaHUE PEUYEBBIX CPEACTB JJI JUCKYCCUU U apryMEHTAIlMH CBOEH
MO3ULIUHA, YMEHUE TMPEACTABIATh KOHKPETHOE COJEpKaHHE C COOOIIEHHEM €ro B
MUCHbMEHHOM U yYCTHOM  ¢opme, oOmNpeaesieHue  Croco0OB  B3aUMOJICUCTBUS,
COTPYIHHMYECTBO B MTOMCKE U cOope nHpopmMaIuu;
onpesiefieHue Croco0OB  B3aUMOJECHCTBHUS, COTPYIHHMYECTBO B IOMCKE U cOope
uH(dopMaIuu, ydacTre B JUayiore, MiIaHUPOBaHUE OOIIUX COCOO0B PabOThI, MPOSBICHUE
YBKUTEIHLHOTO OTHOIICHUS K APYTHM 00y4aeMbIM;
OMHCaHUE COJEP)KAHUS BBIMOJHIEMbIX JECUCTBUH C LIEJIBI0O OPUEHTUPOBKU IPEIMETHO
MPAKTUYECKON ACSITETbHOCTH;
YMEHHUsI YYUTHIBATh Pa3HbIe MHCHUS U CTPEMHUTHCS K KOOPAMHAIINY PA3IMUHBIX MO3UIUI B
COTPYJIHUYECTBE;
dbopMynpoBaTh COOCTBEHHOE MHEHHE U MO3UIUIO, APTYMEHTHUPOBATh U KOOPJIUHUPOBAThH
e€ ¢ MO3UIUAMHU NAapTHEPOB B COTPYIHUYECTBE NpPU BBHIPAOOTKE OOIIEro pelieHus B
COBMECTHOM AESITECIbHOCTH;
OCYIIECTBIISITh B3aUMHBIH KOHTPOJb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;
MJIaHUPOBATH OOIME COCOOBbl pabOThI; OCYHIECTBISATh KOHTPOJb, KOPPEKIHUIO, OLICHKY
AecTBU mapTHEPA, YMETh YOSK1aTh;

UCIOJIb30BaTh a/ICKBAaTHBIE S3bIKOBBIE CPEACTBA JUIsl OTOOPAKEHUSI CBOMX UYBCTB, MBICIIEH,
MOTHBOB U MOTpeOHOCTEN; O0TOOpakaTb B peuu (OMHCaHHUE, OOBSICHEHHE) COAepKaHHE
COBepIIaeMbIX JEHCTBUI KakK B (hOpMe IPOMKOI COIMANIU3UPOBAHHON peun, Tak U B popme



BHYTPEHHEW peuu;
pa3BUBaTh KOMMYHHMKATHBHYIO KOMIIETEHTHOCTb, MWCIOJIb3ysl CPEACTBA YCTHOM U
MMCbMEHHOW KOMMYHUKAIIMM TPU paboTe ¢ TEKCTaMH y4eOHWKA W JOTOJHUTEIBHOU
JUTEPATypOi, CIPABOYHBIMHU TaOJIUIIAMU, MPOSIBISATH TOTOBHOCTh K YBaXXCHHUIO WHOU
TOYKH 3PEHUS IPU 00CYKICHUU PE3yIbTaTOB BHIMIOJIHEHHON paOOTHI.

Ilpeomemmnuwie pe3yrvmamol

Obyuarowuiics Hay4umcsi.

IMPUMCHATb OCHOBHBIC METOAbI ITIO3HAHUS: Ha6JIIOI[eHI/Ie, N3MCPCHUC, DKCIICPUMCHT,
XApaKTCPHU30BaATh TCPMHHBI U ITOHATHA, 0OBSCHATH B3aUMOCBS3b MCIKIAY HUMU,

00OCHOBBIBaTh CHCTEMY B3TJIAI0B HA JKUBYIO MPUPOIY, HPHUMEHSS OHOJOTHYECKUC
TEOPHH, YICHHS, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh TPAHUIIBI UX IPUMEHUMOCTH;
KJIacCU(UIIMPOBATH OCHOBHBIE OMOJIOTMYECKUE MAaKPOMOJICKYJIbL;

OMKCHIBATH (PYHKIIUU OEIIKOB, HYKJIEMHOBBIX KHCIIOT, YTJIEBOJIOB U JIMITHJIOB;
yYCTaHABJIMBATh CBA3b CTPOCHUS U (DYHKIIMII OCHOBHBIX OMOJOTHYECKHUX MAKPOMOJIEKYI,
WX pOJIb B MPOIECCax KIETOYHOTO METaboIn3Ma;

OOBSCHATH 3HAYCHUE MUKPO-, MAKpO- B YIBTPAMHUKPOIJIEMEHTOB B KIIETKE;

MMOHUMATh CYIIHOCTb OMOCHHTE3a OCJIKOB, MEXaHW3Ma JAeHCTBUS (EPMEHTOB, OMOCHUHTE3a
JIHK u PHK, pacnana GenkoB, OuocuHTe3a 1 0OOMEHa YrieBOJ0B, OMOCHHTE3a U 0OMEHa
JUNUAO0B, OWUOJOTMYECKOTO OKuciaeHuss U cuHresa ATd, wMmexaHusma JeiCTBUSA
CTEPOUTHBIX TOPMOHOB;

pemaTh 3aJa4d Ha ompezeseHue nociuenopaTenbHocTH HykiaeotuaoB JJHK u PHK (mP-
HK), antuxkomonoB m PHK, mocnemoBarenbHOCTH aMHUHOKHCIOT B MOJEKyJIe Oeika,
MPUMEHAS 3HAHUS O PEAKIUAX MATPUYHOTO CHHTE3a, T'€HETHYECKOM KOJE, MPUHIIUIME
KOMILIEMEHTApHOCTH;

JienaTh BBIBOJIBI 00 M3MEHEHUSX, KOTOPbIE MPOU30MAYT B MPOIECCaX MATPUUHOTO CUHTE3a
B CJIy4ae U3MEHEHMUS MocieoBaTenbHOCTH HyKIeotnaoB JIHK;

000CHOBBIBaTh B3aMMOCBSI3b IJIACTUYECKOTO M JHEPreTUYECKOr0o OOMEHOB; CPaBHUBATH
MPOIIECCHl TUTACTUYECKOTO W DHEPreTHYECKOTO OOMEHOB, MPOUCXOANINX B KIETKaX
YKUBBIX OPraHU3MOB;

XapaKTeprU30BaTh METO/IbI OMOXUMHUYECKUX UCCIIEIOBAHUIT;

OPOBOAUTH  Y4EOHO-UCCIIEOBATEIbCKYI0  JEATENbHOCTh:  BBIABUIATh  TUIOTE3HI,
IJIaHUPOBATh pPaboTy, OTOMpaTh M MpeoOpa3oBbIBaTh HEOOXOIMMYIO HH(MOpMAIHIO,
MPOBOJIUTh AKCIIEPUMEHTHI, UHTEPIPETUPOBATh PE3YJIbTATHI, J€JaTh BBIBOABI HA OCHOBE
IIOJIyYEHHBIX PE3YyJIbTAaTOB;
Obyyarowuiica NOIYUUM 803MOICHOCHb HAYYUMbCAL:

BBIJIBUTaTh U MPOBEPATH SIKCIEPUMEHTAIBHO TUIIOTE3bl O XUMHYECKHX CBOMCTBAX BEILECTB
HA OCHOBE MX COCTaBa U CTPOCHHUS, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKUE PEAKIIUU, O
XapakTepe U MPOAYKTaX Pa3IMYHbIX XUMUYECKUX PEaKLU;



XapaKTCpu30BaTh BCIICCTBA II0 COCTAaBy, CTPOCHHIO H CBOﬁCTBaM, YCTaHaBJINBATb
IMPUYIUHHO-CICACTBCHHBIC CBA3HU MEXKAY JaHHBIMH XaPaKTCPUCTUKAMHN BCIICCTBA,

BBIJIBUTaTh W IIPOBEPATH OSKCIEPUMEHTAIBHO THUIOTE3bl O pE3yabTaTax BO3ACHCTBUSA
pa3ianyuHbIX (PAaKTOPOB HA U3MEHEHHE CKOPOCTU XUMHUYECKOMN peakluu;

HCIIOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIUU MPU BBIMOJIHEHUH MPOEKTOB U
y4eOHO-UCCIEOBATENbCKUX 3a7ad [0 M3YYEHHUIO CBOICTB, CIIOCOOOB MOJIYYEHUS MU
pacrio3HaBaHMsI BELECTB;

OOBEKTUBHO OIIEHUBATh MHPOPMAIIHIO O BEIIECTBaX U XUMUYECKUX MPOLIECCax;
OCO3HABaTh 3HAYCHUE TCOPETUUECKUX 3HAHUH 10 XUMUU JUIs IPAKTUYECKOMN NEATEIbHOCTH
YeJI0BEKa,

CO37aBaTh MOJIETIM U CXEMbI JJI PEIICHUs yYeOHbIX U MO3HABATENIbHBIX 337a4; TOHUMATh
HEOOXOJAMMOCTh COONIOAEHUS MpEeANUCaHUi, NpeajaraéMblXx B HHCTPYKUHSIX IO
UCIIOJIb30BaHUIO JIEKAPCTB U AP.

®opMBbI KOHTPOJIA

- KonTtponb pe3ynbTaToB 00y4eHHs B COOTBETCTBMHM C JIaHHOM 0Opa30oBaTEIbHOU
nporpaMmMoil mpoBoAWTCS B (OpMe NHCBMEHHBIX U OSKCIEPUMEHTAIBHBIX padoT,
MPEANOIAraeTcs MPOBEICHUE MPOMEKYTOUHOM U UTOTOBOM aTTectannu. [IpoMexxyTounas
aTTecTalys MPOBOJAUTCS B BUJE TECTUPOBAHUS IO TEMAM Kypca, IPUHUMAIOTCS] OTYETHI 110
MPaKTUYECKUM paboTaM, CaMOCTOSITEJIbHBIE TBOPUYECKUE pPabOThl, UTOTOBBIC Yy4eOHO-
HCCIIEIOBATENIbCKUE TPOEKThl. HMToroBoe 3aHsATHE TPOXOAUT B BHJE HAy4HO-
MPaKTUYECKOM KOH(PEpPEeHIIMU WM KPYIJIOro CTOJia, TJI€ 3aciylIUBAaIOTCS JAOKJIaIbl
y4aluxcsi 1Mo BbIOpAaHHOM TeME HUCCJEJOBAHUS, KOTOPbIE MOTYT OBITh MpPEACTaBIEHBHI B
dhopme pedepara Ui 0TYETA IO UCCIICIOBATEIIBCKOM padoTe.

Cpoxku peanuzayuu

. Ilporpamma paccuntana Ha 2 roma oOyueHus. [lepuoAMYHOCTH 3aHSTHIA:
eXeHeNeNbHO. JUIMTeTbHOCTh OJTHOTO 3aHATUS — | akaJieMU4ecKuil yac.

Dopmwl u Memoodvl 06y4UeHUs

«  Yuutenb pacnpenenseT yyalmxcs B yaeOHY0 TpyITy MOCTOSHHOT'O COCTaBa.

OcHOBHOe coJiepkaHe MPOrpaMMbl JJIEKTUBHOT0 Kypca
Y4eOHO-TeMaTHYECKHUIl IIAH

Ne HasBanmue pa3nesioB u Tem KounuectBo yacos
Bcero ‘ Teopus ‘ IIpakTuka
10 xnace

Tema 1 [BBoaHbBIE 3aHATHS. 4 2 2
XUMHUUECKUH SKCTIEPUMEHT U IIU(PPOBBIE JIa-
OopaTopuu

Tema 2 |BBeneHue B OMOXUMUIO 2 2

Tema 3 |[Xumuyeckuii cocTaB OpraHM3MOB U 00IIee TOHITHE 4 3 1

00 oOMeHe BEIeCTB M SHEPTUHU B )KUBOM MPHPOJIE



Tema 4 |benku. Pacmax u OnocuuTes OenKoB. 8 6 2

Tema 5 |DepmeHTHI 6 4 2

Tena 6 BHUTaMUHBI 1 HEKOTOPBIC APYTrHUe OMOIOTHUSCKH 6 4 )
AKTHBHBIC COCIUHCHUS

Tema 7 |HykienHOBBIE KUCIOTHI M UX 0OMEH 4 3 1

11 kaace

Tema 8 |YrieBoas!l 1 ux 0OMeH 5 3 2

Tema 9 |lunmas! ¥ ux oOMeH 5 3 2

Tema 10 [buonormueckoe oxuciaeHue u cuares ATD 2 2

Tema 11 [['opMOHBI U UX POJIb B OOMEHE BEIIECTB 8 6 2

Tema 12 [B3anMocBsI3b U peryssiiys oOMeHa BEIIeCTB. 4 2 2
[TpoGieMbl OMOXUMHUYECKOM SKOJIOTHH

Tema 13 [[IpoexTHas pabota 10 2 8

Hroro 68 42 26

Coneprxkanue nporpamMmbl
Tema 1. Xumuueckuii IKcnepumenm u yugposwvie nabopamopuu
[MuppoBeie  matuumku. OOmmMe  XapakTepucTuku. Dusnmyeckue  dPPeKTsl,
UCIIOJIb3yEeMbIE B padOTE JaTYMKOB.

Tema 2. Beeoenue 6 ouoxumuio

broxumuss — Hayka O KayeCTBEHHOM COCTaBE€, KOJIMYECTBEHHOM COJEPKaHUU U
npeoOpa3oBaHUAX B IPOLECCE KUZHEACSATEIbHOCTH COCIUHEHHM, 00pa3yroluX KHUBYIO
mareputo. Mcrtopusa pasutus Omoxumuu. Posb OTE€YECTBEHHBIX YYEHBIX B PAa3BUTUHU
OuoxumMuu. B3anMoOCBsI3b OMOXMMHUK C MOJEKYJISpPHOH Ouosorueit, Ouopuzukoil u
OMOOpraHnyeckod xuMuen. 3HayeHHue OMOXUMHUHU ISl Pa3BUTHS OMOJOTUM, MEIUIMHBI,
OMOTEXHOJIOTHH, CEITLCKOTO XO3SIMCTBA, TEHETUKU U SKOJOTMU. MeToibl OMOXMMUYECKHUX
UCCJIENOBAHUM M MX XapaKTepUCTHKa. VICIOnb30BaHME COBPEMEHHBIX CKOPOCTHBIX U
aBTOMATHU3UPOBAHHBIX (PU3MKO-XMMHUUYECKUX METOAOB aHaiu3a s OMOXMMHYECKHUX
nesie. bBHoXuMuyeckrne MeTopl MOHUTOPHHIA OKPYIKAIOLIEH CPEbI.

Tema 3. Xumuueckuii cocmae o0pzaHusmMoe u oouiee nomamue 00 odOmene
eeuiecme u IHEP2UU 6 HCUBOUL nPUPoOe

[lonaTrie O TUVIABHBIX OWOTEHHBIX »JJeMEHTaXx. Makpo- W MHUKPOIJIEMEHTHI.
3aKOHOMEPHOCTH PACTPOCTPAHCHHUS JJIIEMEHTOB B KUBOM mipupoxae. IloTpeGHOCTH
OpPraHu3MOB B XHWMHUYECKHUX DBJIEMEHTAaX. BHOreoXMMHYECKUl KpPYyroBOPOT BEIIECTB B
MPUPOJIE — OCHOBA COXpaHEHUsI paBHOBecus Ouochepsl. Macmtabbl 0OMeHa BEIECTB B
XKUBOM mpupoje. [lmacTuyeckue u 3HEPreTUUECKUE BENIECTBA. bHOJOTMYECKN AKTHBHBIE
COCIMHEHUS, UX POJIb B )KM3HM YEJIOBEKA, )KUBOTHBIX U pacTeHuil. [loHsTHE 0 mecTummax
U X BHJIaX.

Tema 4. bBeaku. Pacnao u ouocunmes 0eikoe



Ponp 6enkoB B MOCTpOEHUH U (PYHKIIMOHMPOBAHUU KUBBIX cucteM. [lonstne o
OpoTeOME€ M MPOTEOMHUKE. AMHUHOKHCIOTHBIH cocTaB  OenkoB. [lomsitue o
NPOTEMHOTEHHBIX aMUHOKHUCIO0TaX. Croco0 CBSI3M aMUHOKHCIOT B OEJIKOBOM MOJIEKYJIE.
[entuasl. [lpupoansie nmenTuabl (TIyTaTHOH, Ba30MPECCHH, SHKE(ATUHBI, SHAOPPUHBI U
1p.), UX (U3MOJIOTHYECKOE 3HAYEHHWE W HCIMOJIb30BAHME B KauyeCTBE MEIUIIMHCKUX
npenapaToB. XMMHUYECKUN CUHTE3 MENTHUAOB 33aJaHHOTO CTPOEHUS U BO3MOXKHOCTH HX
npuMmeHeHusi. CTpykTypa OenKoBbIX MoJeky. [lepBuunas ctpykrypa OenkoB. [IpunHnmmb
U METOJbl ONpeNeeHUs] MEePBUYHON CTPYKTYpbl Oenka. BropuuHas M HaABTOpUYHAs
CTPYKTYypHI OenkoB. [lonsTre 06 a- 1 B—KOH(pOpPMAIUIX MOJUNENTHAHON Henu (padoThl
JI. Tlonuura). Ilapamerpsl a-crivpanu NOAUNENTUAHOW 1enu. CBA3b MNEPBUYHON U
BTOPUYHOU CTPYKTYp OenkoBoil Moinekynbl. Knaccudukanus OeakoB MO 3lieMEHTaM
BTOPUYHON CTPYKTYpbl. JlOMEHHBIH NPUHIMUN CTPYKTYPHOH OpraHu3aiuu OeiIKOoB.
[ToHsiTHE O CTPYKTYPHBIX U (DYHKIIMOHATIBHBIX JOMEHaX (Ha MpUMepe UMMYHOTJI00YJIMHOB
U KAaTaJIMTUYECKU aKTHBHBIX OenkoB). Tpermunas cTpykrypa OenkoB. Tumbl cBsizeid,
o0ecreunBaloUX MNOJJAepKAaHUE TPETUYHOH CTPYKTYphl. JIMHAMHUYHOCTH TPETHUYHOM
CTPYKTYpbl OenkoB. CamoopraHu3anusi TPETUYHON CTPYKTYpbl OEJIKOBOW MOJIEKYJBbI U
posib  crienupuyYecKux  OENKOB-IIAEpOHOB B 3TOM  mponecce. IIpeackazanue
MIPOCTPAHCTBEHHOI'O  CTPOCHHSI OEIKOB HCXOId W3 HMX NEPBUYHOU CTPYKTYPBHI.
YerBepTuuHasg cTpykTypa OenkoB. KoOHKpeTHbIE NpHUMEpbhl YETBEPTUYHOW CTPYKTYpHI
0enkoB (reMorsoOuH, JakTaT-AeTuAPOreHasa, karaiasa u Jp.). HoMmeHnkiatypa u kinaccu-
¢ukarus  O6enkoB. DyHKIMOHaNbHAs KiIaccupuKanusg OETKOB U XapaKTEPUCTHKA
OTACNIbHBIX T[PYII: CTPYKTYPHBIX, COKPATUTEJbHBIX, 3alIUTHBIX, TOKCHYECKUX,
PELENTOPHBIX U PETYISATOPHBIX. bellku (MEeTanI0THOHENHBI, FTEMOTIIOOUH U Jp.).

Pacnan OenkoB. depMeHThI, ocyuiecTBisomue pacnayg OenkoB. [Iporeacombr —
KOMILJIEKChl MPOTEOJIUTUYECKUX (epMeHTOB. MaxkopHble O€IKM KpOBU KaK HCTOYHUKHU
OMOJIOTUYECKH AKTUBHBIX MENTHAOB. MeTtaboin3M aMUHOKHUCIOT. KoHeUHble MPOaYKThI
pacnazna OenKoOB M INyTH CBA3BIBAHMSA aMMuaka B opranusme. Ilytu HOBooOpazoBaHus
aMUHOKHCIOT. [lepBUYHBIE M BTOPUYHBIE AMUHOKHCIOTHI. 3aMEHUMBIE U HE3aMEHHUMBbIE
aMUHOKUCIOTHL. buocuHTe3 OenkoB. MartpuyHas cxema OuOCHHTE3a OEIKOB.
AKTUBHpOBaHUE aMUHOKHUCIIOT (cuHTe3 amuHoami-TP- HK). Ctpoenue pubocom. Cocrtas
MPOKAPUOTUYECKUX M dyKapuoTHuecKux pudocom. [lomupubGocombl. DTamnbl TpaHCIALMH
(MHUIMAMs, SJIOHTalMs, TepMUHauus) W ux perymsinus. Kox OenkoBoro cunTtesa.
Oco00EeHHOCTH TeHETHUECKOTO KO/Ia MUTOXOHIPUI U XJIOPOIIACTOB.

Jlabopamopnsie padomot:

1. Omnpenenenue cpenbl paCTBOPOB AMUHOKHUCIIOT.
OnpeneneHne N3031EKTPUUECKON TOUKH KEJTATHHBI.
Onpenenenre TeMiiepaTyphbl MIaBJIEHUS aMUHOKHCIIOT.
BnusHue Temneparypbl Ha CBOMCTBA OEIIKOB.

Bmusnue nsmenenus pH Ha cBolicTBa O€JIKOB.
LIBeTHBIEC peakuu Ha OENKU.

o g ~ w N



Tema 5. @epmenmut

Pa3HoOOpa3ue KaTaIMTUYECKH AKTUBHBIX MOJIEKYyJd. KaTaauTU4ecKu aKTHUBHBIE
Oenku (9H3UMBI), KaTanuTrdeckn akTuBHbIE PHK (pr0o3nMebl), KaTamuTHYECKA aKTUBHBIC
antutena (ad3umbl). Karamutuueckas ¢ynknus OenkoB. Pasnuuus B cBOMCTBax
(dbepMEeHTOB M KaTajau3aTopoB HMHOM Hpupoabl. CrnenupuyHOCTh NEeUCTBUS (PEPMEHTOB.
Ponb oreuectBennbix yuéHsix (WM. I1. IlaBnos, A. E. bpaynmreitn, B. A. Durensrapar u
Ip.) B pa3BUTUHU dH3UMOJOTHU. [loHSATHE O CyOCTpaTHOM U aUIOCTEPUUYECKOM IIEHTPaX B
Mmoiiekysie ¢depmeHToB. DepMeHThHl MOHOMEpPHI (TPUIICHH, JH30IUM) U MYJIbTUMEPHI
(rmyratuon-penykrasa). llonatue o xodepmentax. KodepmeHTsI — mnepeHOCUHKH
Bogopoaa u snektporoB (HAJl, HAID®, ®AJ]), u atomubix rpymi (AT, kodep- MeHT-A,
HJl®-caxapa). MHoxecTBeHHbIE (OpMBI (PEpMEHTOB M MX (HYHKIIMOHAIBFHOE 3HAUYCHUE.
N3o0depMeHThl TaKkTaTaeruaAporeHasbl. 3JHaUYEHUE MCCIEOBAaHUS MHOXECTBEHHBIX (HOpM
(dbepMEeHTOB Il MEIUIIMHBI, TEHETUKH, CEJICKIIMM U MOHUTOPUHTA OKPYXKAIOIIEH Cpebl.
Mexanusm neiictBusi  pepmeHToB. DepmeHT-cyOcTpaTHble KoMIUIeKchl. KoHcTaHTa
aucconuanuu hep- MeHT-cyocTpaTHoro komiuiekca (KS) u koncranta Muxasmuca (KM).
AKTUBATOpbl W HWHTHOUTOPBHI (PepMEHTOB. BiusHUEe KCEHOOMOTMKOB Ha AKTUBHOCTH
dbepmenToB. Homenknatypa u kinaccudpuxanus pepmeHToB. [IpuHIunbl kiaccupukamm
(depmenToB. [IpoMBIIITIEHHOE TOJyYEHHE U MPAKTHYECKOE HMCIOJIb30BaHUE (PEPMEHTOB.
[lepcieKTHBBI MPAKTUYECKOTO HCIHOJB30BaHUSA PUOO3UMOB U a03UMOB Uil OOpBHOBI C
3a00JIeBaHUSIMU YEJIOBEKA.

Jlabopamopnwie pabomul

1. TepmonaObmIbHOCTH (PEPMEHTOB.

2. BnustHue akTHBaTOPOB M MHTUOUTOPOB Ha paboTy (pepMEHTOB.

Tema 6. Bumamunvt u Hekomopule opyzue 0uon02udecKu aKkmueHvle cOeOUHeHUs

Uctopust OTKphITUST BUTAaMUHOB. POJb BUTAMHUHOB B TIUTAHUM YEJIOBEKa U
’KUBOTHBIX. ABUTAMHHO3bl, THUIOBUTAMHHO3bI, THUNEPBUTAaMUHO3bl. (COOTHONIIEHNWE
BUTaMHHOB U Ko(epmeHntoB. Butamepus. KupopactBopumbie BuTaMuHbl. Butamua A u
ero yudactue B 3purenbHoMm akte. Butamunbl D, K u E u ux pons B oOMeHe BeliecTs.
BonopactBopumbie Butamunbl. Butramunsl B1, B2, B5, B6, B12, ux 3Hauenue B oOMeHe
BeniectB. Butamun C (ackopOunoBasi kuciota). PazHooOpa3ue OMOJOTHYECKH aKTUBHBIX
COCIMHEHUN: AaHTUBUTAMHUHBI, AHTUOMOTUKHW, (UTOHLMIABI, TepOUlMAbI, AehOTUAHTHI,
POCTOBBIE BElECTBA (BaXKHEUIIINE MPECTABUTEN U MEXaHU3MBI JICUCTBUSA).

Jlabopamopnwie pabomut

1. KauecTBeHHas1 peakiidsi Ha BUTAaMUH A.

2. KonmnuecTBeHHOe omnpesieieHne ButTamuHa P B gae.

Tema 7. Hykneunoevie Kuciomol u ux oomen

Hcropust OTKpBHITUS M U3Yy4YEHHUS HYKJIEHMHOBBIX KHUCJIOT, UX XMMHUYECKUU COCTAaB.
XapakTepucTuKa NYPUHOBBIX M NUPUMHIMHOBBIX OCHOBAHMM, BXOISAIIUX B COCTaB
HYKJIEMHOBBIX KHUCJIOT. J[Ba THMa HYKJIEMHOBBIX KHCJIOT: JE€30KCHPUOOHYKICHHOBAS



kuciota (JJHK) u pubonyknennoBas kucnora (PHK). Pasnmuuus mexnay JIHK u PHK mo
COCTaBY TI'JIaBHBIX a30TUCTBIX OCHOBAHUM, IIEHTO3aM, MOJIEKYJIIPHOM Macce, JOKaIu3aluu
B kietke u ¢pyHkuusaMm. Ctpykrypa u ¢pynkuuu JJTHK. Conepxxanne JIHK B opranusme u
JoKanu3auus e€ B KIETKE (SIpo, MUTOXOHAPUH, XJIOpPOIUIAcTa, 3MHCOMBI). Pasmep u
dbopmber monekyn JIHK. KomnwreBas dopma JIHK HexoTopbix (aroB, MUTOXOHIpPUN U
xyoporiactoB. [lepBuunas crpykrypa JHK. Ycnexu u mepcriekTuBbl B pacuiudpoBke
CTPYKTYpbl TE€HOMOB MHUKPOOPTaHU3MOB, pacTeHUl M KHUBOTHBIX. [Ipoekt «I['eHOM
yenoBekay. Bropuunas crpykrypa JHK (Momens JIx. Yorcoma u @. Kpuka).
KommuiemeH- TapHOCTh a30TUCTBIX OCHOBAaHMM M €€ 3HAYEHHWE Ui BOCIPOU3BEACHUS
CTpyKTypsl reHomoB. Tpernunas crpykrypa JIHK. Ceepxcnupammzamus JIHK.
N36biTounocTs 1 kommakTHOCTh MoJiekyn JJHK. Ctpoenne xpomatuna. Myranuu B JIHK
u (axtopel, ux BbI3bIBaomue. Pemapauus ctpykrypsl JJHK wu e€ 3Hauenue s
coxpaHeHusi BunoB. HacnencrBennnie 3a0oneBanusi. PHK, ux xnaccuduxamus (TPHK,
pPHK, MmPHK, MaPHK, TMPHK, Bupycusie PHK). CpaBHuTEIbHAA XapaKTEPUCTUKA BUJIOB
PHK no wux crpykrype u ¢ynkuusm. Mexanusm Ouocunre3a (perumkanuu) JIHK.
®epmentsl (PHK-nonumepaza, JIHK-nonumepasza, JIHK-nurasa) u OenkoBbie (hakTopsl,
yuactByromue B pernkanuu JIHK. Pernmukanvonnas Buiika u stansl ouocuntesza JJHK.
Oco0eHHOCTH peruMKanuu y npo- u sykapuot. buocunres PHK (tpanckpumnuus) u eé
perynsuus y npo- u sykapuot. [loHATHe 0 TpaHCKpunToHax M omnepoHax. Co3peBaHue
(npoueccunr) PHK. Crnaiicunr u ero Bunabl. Ayrocrmaiicunr. «Penaktuposanne» PHK.
OOpaTHast TpaHCKpuINus W €€ 3HayeHWe AJs CYyIIECTBOBAaHHUS BUPYCOB (Ha mpuMmepe
BHpYyCa UMMYHOIe(hULIMTa YEJIOBEKAa U BUPYCOB I'PUIINIA) U BHYTPUTCHOMHBIX [IEPECTPOEK.
[loHATHE O NOABMIKHBIX TE€HETHMYECKHX OJJIEMEHTAX M HUX 3HAYEHUU JUISI DBOJIIOLUU
reHoMOB. [loHATHE O reHeTHYeCKON MHKEHEpHH. [[pUHIUITBI U cTpaTeruu MONEKYIIPHOTO
KJIOHUPOBaHUS. JJOCTH>KEHMS M IEPCIIEKTUBBI MOJIEKYJISIPHON OMOTEXHOJIOTHH.
Jlabopamopnvie pabomul
1. BeieneHue HyKJI€OMPOTEUNHOB U3 IPOKIKEH.

Tema 8. Yeneeoowt u ux oomen

Knaccuduxanuss yriaeBonoB. IlpocTteie  yriaeBoabl (MOHOCaxapuabl) H  HUX
npeacraButenu  (pubosa, T1IIOKO3a, (pykTo3a, ranaktos3a). CIOXHBIE YIJICBOJBI.
Hucaxapunsl (caxaposa, JakTo3a, MaibTo3a). llomucaxapuipl, UX CTPyKTypa H
npeacTaBuTenn  (TJIMKOTEH, Kpaxmall, KieTdaTka, XWTHH). @OYHKIIUU YIJICBOJOB
(oHEepreTHUeckas, MeTaboIuYecKas, peuenTtopHas W Ap.). [ JTUKOMPOTEHHBI Kak
JIeTepMHUHAHTHI Tpynmn KpoBu. OOmen yrieBomoB. IlyTu pacmama monmcaxapuios.
Perynsauust pocdoponuza npu yuactuu ropmoHoB, G-0einkoB, TAM® u NpoTeHHKHHA3.
O6MeH TII0K030-6-hocata (auxoToMHuecKHMid U anoTomMuuyeckuit mytu). OOmeH
NUPOBUHOTPAAHON KUCHOTHL. ['nukonu3. CnupTtoBoe OpoxeHue. [leficTBue 3TaHONIa Ha
OpraHu3M yeJioBeKa. [TonudepmeHTHBIH KOMILJIEKC OKHUCJIUTEIBHOTO
JNEKapOOKCUIIMPOBAHUS  MUPOBUHOIPANHOM  KUCHOTHI.  [lukinm  TpukapOOHOBBIX U
AUKapOOHOBBIX KHCIIOT, €r0 3Hau€HHWE B OOMEHE BELIECTB U OOECNEYeHHUU OpraHu3Ma



sHeprueil. buocunre3 yrieBogoB. I[lonsTne o mnepBUYHOM OHMOCHMHTE3€ YIJIEBOIOB.
I'mrokoHeorenes. buocuHTes 0JINro- ¥ NOJINCAXAPUIOB.

Jlabopamopnwie pabomul

1. IIBeTHBIE peaKUUU Ha Kpaxmall.

2. KauecTBeHHbBIE PEAKII0 HA MOHO- U AMCAXapU/IBL.

Tema 9. /Tunuowt u ux oomen

OOmas xapakTepucTuka M kiaccupukauus jununoB. CTpykrypa U (QyHKIHUH
aunuaoB. Ponb munumoB B moctpoeHnu Ouonorundeckux memOpa. CTpykTypa u QyHKIUU
aunornporenHoB. OOMeH xkupoB. Pacnaj >kKMpOB U B-OKUCIICHNE BBICIINX KUPHBIX KUCIIOT.
['rnokcuneBbld LMK M €ro pojib BO B3aWMOCBSI3W OOMEHA JMOUAOB M YIJIEBOJOB.
MexaHu3m OHMOCHHTE3a BBICHIMX JKUPHBIX KHCJIOT. bBHOCHHTE3 TpUINIMLEPHUIOB.
Hapymenust B oOmeHe xupoB. OxkupeHue u ero npuuuHsl. Bocku, ux crpoenue, GyHKIUN
U MpeacTaBuTeNH (crepmarner, muenuHblii Bock). Cre- puabl. Ctepoibl (X0JecTepol,
sprocrepon U ap.). CTpykTypa U (YHKIHMH CTEPOUIOB (XOJieBash KHUCIOTA, CTEPOHUIHBIC
ropMoHsl). @ochonunuasl. buonoruueckas ponb pochomunuaos. PochOUHOZUTUIBI KAK
MCTOYHHUKHU BTOPUYHBIX TOCPETHUKOB TOPMOHOB.

Jlabopamopnwie pabomul

1. Onpenenenue TemnepaTypsl IJIaBICHUS U 3aTBEPIEBAHUS KUPOB

2. OMyNbIUpOBaHUE KUPOB

Tema 10. Buonozuueckoe oxkucnenue u cunmesz AT®

Hcropust uzydeHnus npoueccoB Ouosiornueckoro okucienus: padotel A. H. baxa, B.
N. Tlamnaguna, O. BapOypra, B. A. DOurenmerapara. PasnooOpazue depmeHTOB
Onosoruyeckoro oxkuciaeHus. CUCTEMbl MHUKPOCOMAJIbHOTO OKHUCIEHUS B  KJIETKE.
[Hutoxpom P-450 u ero poJsib B AETOKCUKAIIUU KCEHOOMOTHKOB. CymepoKCHIIUCMYTa3a,
Karajiaza U WX poJib B 3aIllMUTE OpPTaHW3Ma OT aKTHUBHBIX (GopM kucioponaa. ConpspkeHue
okucienuss ¢ (pochopunmupoBanuem.  CyOctpatrHoe  dochopuiupoBaHue U
dbochopunupoBaHue Ha YPOBHE JJIEKTPOHHO-TpaHCHopTHOW uenu. [loHsTHE O
conpsratoiieid memopane MuToxoHapui. CtpoeHue npotoHHOH AT®da3zbl U BEpOATHbBIE
MexaHu3Mbl cuHTe3a ATO.

Tema 11. 'opmonwt u ux ponv 6 o6mene eeugecme

Knaccuduxkarus ropmonoB. CTepouiHbIE TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH,
ACTPAUOI, SKAN30H. MeXaHU3M IeUCTBUS CTEPOUIHBIX TOPMOHOB. [lenTuaHbIe TOPMOHBI.
XapakTeprucTuka WHCYJIMHA, TOPMOHA POCTa, TUPEOTPONHMHA, TaCTPUHA, BA30MPECCHHA.
MexaHu3M JEWCTBUS TENTHIHBIX TOPMOHOB (Ha TpHMEpE TJIIOKarcHa W HWHCYJIMHA).
CaxapHblii 1uabeT u ero Buubl. [Ipodne ropMoHbI (aApeHANNH, ayKCUH, THOOCPEIUINHBI,
[IUTOKWHWHBI, TMPOCTArJIAHIUHBI), MX CTPYKTypa W MEXaHW3M JIeHCTBUS. PWIM3HWHT-
(daxkTopel TOpMOHOB. Heiporopmonsl (3HIOpPUHEI U dHKedanuHwl). I[IpumeHeHue
TOPMOHOB B MEIUITMHE U CEIIbCKOM XO3SCTBE.



Jlabopamopnwie pabomut

1. KauecTBeHHbIE pEaKIIUU HA UHCYJIUH

2. Peaknus agpeHannHa ¢ XJIOPHBIM KEIE30M
3. Peaknus agpeHanmna ¢ HoaoM

Tema 12. B3aumoceazv u pecyaayusa oomena eeuwyecme. Ilpoodnemor
OUOXUMUYECKOIL IKONOZUU

OO6mue mnpeAcTaBiIeHUs O B3aMMOCBA3M OOMEHa BellecTB B KieTke. [loHsitue o
KITIOYEBBIX MeTab0IUTax (MMPOBUHOrpagHAs KUCIO0Ta, KodepMeHT-A u 1p.). Bzaumocssszp
OETKOBOTO M HYKJIECHMHOBOTO OOMEHa, 3HAUCHHE PETyJISTOPHBIX OelKoB. B3zanMocBs3b
YIIAEBOIHOTO U OenkoBoro ooMeHa. Ponbs mupoBUHOTpaaHOM KUCIOTH U 1ukia Kpebca B
ATOM B3aMMOCBSA3U. B3anMoCBsA3b 0OOMEHa YIJIEBOJIOB U JIMIHIOB; POJIb alleTUIIKOAH3UMA-
A B 3TOM mpouecce. YPOBHH PEryssiliii 0OMEeHa BEIECTB: KJIETOYHbINA, OPraHU3MEHHbBIN U
MOMYJISIMUOHHBIN. TpaHCKPUIIIMOHHBIN (ONEPOHHBIN) YpPOBEHb peryisnud. OCHOBHBIE
MEXaHU3MbI PETYJIALNA 0OMEHA BEIIEeCTB B KiieTke. OpraHu3MEeHHbIN YPOBEHb PETYIISAILUU.
['opmonanbHast perynsiuus oOMeHa BewlecTB. KackagHblii MEXaHU3M pEryJSLHHA C
Y4aCTHEM F'OPMOHOB U BTOPUYHBIX MOCPEAHUKOB. [10MyIsLIMOHHBINA YPOBEHb PETYIISLUU.
AHTHOMOTUKHA MUKPOOOB, (PUTOHIUABI PACTEHUHN, TEIEPrOHbl )KUBOTHBIX U UX BIMSHUE HA
MPOLECCHl KUZHEACITETbHOCTU. DKOJIOr0-OMOXMMHUYECKUE B3aUMOJCHCTBUS C yd4acTUEM
pa3IMuYHBIX TPYII OPraHu3MOB: MHKPOOPTraHU3MOB, TI'pUOOB, BBICIIUX PACTEHUH,
KUBOTHBIX. TOKCHMHBI pactenui. [luimieBble neTeppeHThl M aHTU(UAAHTHI. [luiiesbie
aTTPAKTAaHTBl U CTHUMYJSATOPBI. XEMOPETYISATOPBI, BO3JECHCTBYIOIIME HA IO3BOHOYHBIX
KUBOTHBIX. HakoIjeHue W UCHOIb30BAHUE IKUBOTHBIMM BTOPHUYHBIX METAOOIHUTOB
pacTeHud. AHTPONOTeHHbIE OHOAKTUBHBIE BEIIECTBA M MPOOJEMbl XHMHUYECKOIO
3arpsi3HeHust  Ouocepsl. Dkoyiorudecku Oe30macHble CHOCOObI  BO3JICUCTBUS HA
pa3IMYHbIE BUJIbI )KUBOTHBIX, PACTEHUN U MUKPOOPTaHU3MOB.

Tema 13. IIpoekmnasa paboma

[Ipenyaraercs AJis MPOEKTHOM pabOTHI CIEAYIONIUE TEMBI (IPUMEPHBIE):

1. KauecTBeHHbIE peakiiMi Ha aMUHOKHUCIIOTHI U OCJIKH.

2. IlpuroroByienue pactBopa Oeiika (SSMYHOTO anbOymuHa). Paznenenue 6€IKoB Ky-
PHHOTIO sHIIA TI0 UX pacTBOpUMOCTH. JleHaTypaius 0enkoB (0OpatuMas u HeoOpaTumas).

3. CpaBHUTENBHBIN aHAIIN3 MPOYKTOB KUCIOTHOTO U (DEPMEHTATUBHOT'O THIPOJIN3a
J- ¥ TIOJINCaxapuJIoB (Ha MpUMepe caxapo3bl U Kpaxmarna).

4. CienpuIHOCTD NeicTBUS (PepMEeHTOB (amMuiasza).

5. BausiHue Ha akTUBHOCTH (DEPMEHTOB TeMIiepaTyphl, pH, akTUBaTOPOB ¥ MHTUOM -
TOPOB.

6. Bbienenre puOOHYKICONPOTENHOB U3 JPOKKEH.

7. KauecTBeHHOE ompe/iesieHre MPOAYKTOB TUAPOIN3a PUOOHYKICONPOTEUHOB.

8. BblieneHre rmKoreHa u3 rneyeHu )KUBOTHbIX. COMOCTaBIEHUE CTPYKTYPHI
[JIMKOT'€HA U KpaxMara.



9. Paznmenenue yrieBomoB METO0M TOHKOCJIOMHON XpoMaTorpaduu.

10.I'naponu3 KUPOB O IEUCTBUEM JIUIIA3BI.

11. BusHME KeJl4n Ha aKTUBHOCTD JIMIIA3BI.

12.KauecTBEHHbIE peaKlIM1 Ha TOPMOHBI.

13.buorennas knaccuukanys XUMUUYECKUX JIEMEHTOB.

buonornyeckn akTUBHBIE BEIIECTBA. BUTaMUHBI

buonoruuecku akTuBHbIE 100aBKU: podaHaus WK 0Jb3a?

buonornyeckast posib BATAMUHOB.

14.Butamun C 1 ero 3Ha4eHHE.

15.MIcCKyCcCTBEHHBIE KUPBI — Yrpo3a 30POBBIO.

16.Vcrionp30BaHue APOKIKEN B MUIIEBON IPOMBIIIJIEHHOCTH.

17.UccnenoBanue GU3NKO-XUMUYECKHUX CBOMCTB MOJIOKA Pa3HbIX IPOU3BOIUTENEH,
UMEIOLIUX YKOJIOTMYECKUH cepTU(UKAT.

18.1ox B pOyKTax MATAHUSA U BIUSAHUE €r0 HA OPTAaHU3M YEIIOBEKa.

Jlabopamopnwie pabomul

JlaGoparopnas padota Ne 1

«OrmpeniesieHne cpeaibl paCTBOPOB AMUHOKHUCIIOT

TeopeTnuueckas 4acThb

Kucn0THO-OCHOBHBIE CBOKMCTBA @ —AMUHOKHCIIOT

[To mpOTOJMTUUECKON TEOPUU KUCIOT U OCHOBAHUM, a-aMHUHOKHUCIIOTHI OTHOCSTCS K
amponuTam, Tak Kak coJiepkKaT B COCTAaBE MOJICKYJIbI KUCJIOTHBIM U OCHOBHOU IIEHTPHI. B
BOJTHOM PacTBOPE MOJIEKYJIa a-aMUHOKHUCIIOTHI CYIIECTBYET B BUJI€ OUMOJIIPHOIO HOHA.

- &
CH3~CH—C] CHy CH—C,
N §
NH, CH NH, 0

B 3aBucumoctu ot pH cpenbl MoxkeT nmpeo0i1aaarh TOT WIA UHOM 3apsil.

B cunpHOKMCHBIX cpemax (pH 1—2) dopmupyercs xartmonHas dopma a-
aMUHOKUCIOTHL. B cunpHomenounoit cpene (pH 13—14) npeobnagaet anuonHas ¢popma
a-aMUHOKHUCJIOTBHI.

+

-H .  -H g
CH; n:HH COOH + CH—CH—CO0 - CH—CH—C00

M, *H NH, +H NH,

CymectBytoT 3HaueHus pH croeneduueckue s KaXIOW aMHUHOKHCIOTHI, B
KOTOPOM KOJIMYECTBO aHMOHHBIX ()OPM B PACTBOPE PABHO KOJIUYECTBY KaTHUOHHBIX (HOpM.
[Ipu 5TOM HEOOXOAMMO YUUTHIBATh HATMYME NOHOTE€HHBIX TPYNIUPOBOK OOKOBOI LIETH.

3nauenne pH npu KoTopoM OOHIMIT 3apsi] MOJIEKYJbI a-aMUHOKUCIOTHI paBeH 0,
Ha3bIBACTCS M303JIEKTPUUECKON TOUKOU a-aMUHOKHUCIOTHI (pIAK).

Ecmn pH pactBOpa COOTBETCTBYET M303JEKTPUUECKON TOYKE a-aMHHOKHUCIIOTBI, TO
npu sJeKkTpodopese He MPOUCXOAUT JABMKEHHS MOJEKynsl B pactBope. Ecmu p H
pactBopa < p I, To kKarnoHHas popma a-aMUHOKHUCIOTHI ABMXKeTcA K karoxy. Ecmm pH



pactBopa > p I, To aHuoHHas (opma a-aMUHOKHCIOTHI ABIKETCS K aHomy. Ha stom
ocHoBaHoO paszzenenune AK metonom anextpodopesa.

Jlst GONTbIIMHCTBA OEJIKOB JKMBOTHOTO MPOUCXOKIACHUS M30JICKTPUUECKHE TOYKHU
nexar B npenenax ot 5,5 no 7,0 (uckirouenue: nencud — p [ = 1, canpmun — p [ = 12),
T. €. Oenku 00J1a1at0T 00Jiee BEIPAXKEHHBIMUA KUCJIIOTHBIMU CBOMCTBaAMU.

[Ipu dusmonorndyeckux 3nauenus pH 7,34—7,36 in vivo HM OjIHA a-aMHUHOKHUCIIOTA
U HU OAUH OCJOK HE HAXOJUTCA B H303JEKTPUUYECKOM COCTOSHMM, a Mpeodsanaer
aHuoHHas (opma, OTPUIIATENIbHBIN 3aps]l KOTOPOH YpaBHOBEIIMBAECTCS KATUOHAMU HATPUS
u kanus (Na+ u K+).

Ilpakmuueckasa uacmo

Heab: onpenenuts pH pacTBOPOB aMUHOKHCIIOT U CAENATh BBIBOJ O 3aBUCUMOCTH
3HaueHus1 pH oT cTpoeHnss aMMHOKUCIIOT. [IpoIomKUTh N3y4aTh BO3MOKHOCTH JIaTYUKOB
u nporpammel Relab Lite.

PeakTuBbI 1 000pyI0BaHKE:

1. KommnsroTep.

2. KomnsrotepHsliii uaTepderic coopa nanHsix Releon Lite.

Hatuuk  omnpenenenus pH, XuMuueckue  CTakaHbl, MPOMBIBAJIKA, BOJA
muctuiupoBanHas, 0,01 M pacTBopbl aMUHOKHUCIOT (IJIMIIMHA, alaHWHA, TITyTaMUHOBOMN
KHUCJIOTHI, JIN3UHA).

WNHcTpyKIus 10 BRIMOJIHEHUIO Ja00paTOPHOI pabOTHI:

1. 3akpenute gatuuk pH B namke mratvBa U MOAKIIOYUTE U €r0 K IJIAHIICTHOMY
peructpaTopy (KoMIbloTepy). 3amycture nporpammy usmepenuit Releon Lite.

2. B xumuuecknii ctakan HajeiTe 30 M1 pacTBOpa TJIMIIMHA, OMMYCTUTE MaTduk pH.
KoHuMK 4yBCTBUTEIBHOTO JIEMEHTA JOJIKEH ObITh MOTPYKEH B pACTBOP HE MEHEE YeM Ha
3 cM U He KacaTbCsl HU JIHA, HU CTEHOK CTaKaHa.

3. Huxmure kHOmKy «Ilyck». 3adukcupyiite mokasanus pH  pactBopa
AMUHOKHUCJIOTBHI.

4. TIpomoiiTe naTYuK U3 pacTBOpa NUCTUITMPOBAHHON BOJIOU.

5. AHaIOTMYHO MOBTOPUTE M. 2—4 IS IPYTUX aMUHOKHUCIIOT.

6. Pe3ynbTarhl M13MEepeHU 3aHECUTE B TAOJIMILY.

7. Cnenaiite BBIBOJI.

Pe3ynvmamul uzmepenuil/nadarooenui
['1yramuHo-

J 0701070 AJIaHUH JIv3un

Basl KHCJIOTA

Dopmysia AMUHOKHUCIIOTHI

CooTHolIeHrne GYHKIMOHAIBHBIX TPYII
(aMUHO- ¥ KapOOKCUIIBHOM TPYIIITBI)

3navyenue pH no gatuuky

[{BeT makmyca

[[BET METHUIIOBOTO OPAHKEBOTO

[[BeT penonpranenna

L{BeT yHUBEpCAIBLHOIO UHAUKATOPA




JlabopaTtopHast paboTa Ne2

OnpeneneHne N3031EKTPUUECKON TOUKHU KEITATHUHBI

Teopernueckas 4acThb

B u3osnexTpuueckoil Touke pacTBOpPHI OEJIKOB HEYyCTOMUYMBBI. MoOJeKyIbl Oeika C
OJIMHAKOBBIM KOJMYECTBOM MOJOKUTEIBHBIX U OTPUIIATEIBHBIX 3apsI0B JIETKO BHIIAAAIOT
B ocalok. 3HaueHue pH, cooTBEeTCTByIOIIEE M30IJIEKTPUUECKON TOUYKE, SBISETCS
XapaKTEepHbIM I Kaxjoro Oenka. Beimamenue Oenka B 0CaJOK MOXXHO YCKOPHUTH
n00aBJIeHNEM BOAOOTHUMAIOIINX BEIIECTB, HAIIPUMEP 3TUIOBOTO CIHUPTA.

Kenatuna (xKenaTHMH) — MOJIUAECIEPCHAs CMECh MOJUNENTUAOB (MOJIEKYJsIpHAs
macca—b0—70 Tric. []), oOpa3yemas u3 KoJjutareHa.

Kenatuna oOpaTUMO KOAryJIUpyOUUN KOJUIOUI, MOTy4aeMblil U3 GUOPHILISIPHOTO
OeJlka KoJlareHa BhIBAPUBAHUEM B BOJE LIKYPbI )KMBOTHBIX, KOKHU, KOCTEH, XpSAIIEH WU
CyXOXWIHWA, T. €. Marepuajga, B KOTOPOM COJIEpXkKHUTCS KoJuiareH. Koctu mnepen
KUIISTYEHUEM OOBIYHO CHavasia 00€3)KUPHUBAIOT, & UX MUHEPAIbHbIE KOMIIOHEHTHI YAAJISIOT,
oOpabOatbiBast kucinoToil. LlIKypy, KOXYy M CyXOXKWIHS MPOMBIBAIOT U 00padaThIBAIOT
M3BECThIO, YTOOBI pa3MATYUTh KOJUIAT€H NEpel €ro IMpeBpalleHHEM B JKEIATUHY.
[lomy4yeHue >kKemaTUHbI CXOJHO C TOJYYEHUEM KJiesd, HO BbIBAPMBAHHME B Ipolecce e€
IIPUTOTOBJICHUS JUIUTCS HE CTOJIb JAOJTO U HE IPUBOJAMT K IOJIHOW JErpajalviy KOJUlareHa
70 KUJKUX KOHEUHBIX IPOAYKTOB, IO3TOMY Y JKEJIATHHBI KEJIATUHUPYIOLIAsi CIOCOOHOCTh
BBIIIIE, YEM Yy KIIESL.

IToutu 20% Beca XeJaTUHBI COCTABIIIET aMUHOKHCIIOTA TVIMIMH. Takue OeIKOBBIE
MPOJYKTHI, KaK MsICO, O€HBI ATOM aMHUHOKHCIIOTOM, SABJISIFOUICICS OJTHUM K3 UCTOUYHUKOB
SHEPIrUu JUIsl OPraHu3Ma, MO3TOMY JKEJATUHY MOKHO CUMTATh MPEKPACHOW 0OaBKOM K
MACHOMY paluoHy. B kauecTBe 0oOpaTUMO KOaryJvMpyromero KoJIJIOWAa >KellaThHa
MpeA0TBpallaeT KPUCTAJUIM3ALMIO caxapa; ¢ 3TOM LENbl0 €€ MPUMEHSIOT B KOHAUTEPCKOU
IIPOMBINUIEHHOCTH U MPHU U3rOTOBJIEHUH MOPOKEHOro. B MpoM3BOACTBE MOPOKEHOIO €€
UCHOJB3YIOT TaKXe JJsi TOro, 4roObl YMEHBIIUTh CBEpThIBaHUE O€jKa, Ka3euHa,
Onmarojaps 4eMy M caM Ka3eWH, U KMp B MOJIOKE Jydlle ycBauBaroTcs. JKematuny
N00aBIIAIOT BO MHOTHE JOMAalIHWe Otona U B moiiyhadpuKaThl TOPTOB M KEeKcoB. B
KauecTBe Oesika-MoJIu(HUKAaTOpa OHA MOXKET CIYXUTh MPEBOCXOJIHBIM PEAKTHUBOM IS
oOHapy>keHHsI HEOOIbIINX KOJIMYECTB TAHHUHA.

Ilpakmuueckan wacmo

PeaxktuBel u obopynosanue: 0,5%-ii pactBop xemarunsl; 0,1 M pacTBOp yKCycHOM
kucioTer; 0,1 M pacTBOp amerara HaTpus;, 96%-i1 STUIIOBBIN CIUPT, MPOOUPKH; MEPHBIC
MUIETKY, JaT4uK onpeneneHus pH, XWMHUeCKHE CTakaHbl, IPOMBIBAJIKA, BOJA
muctwmpoBanHas. Komnerotep. KomnbrotepHbiii nHTepdeiic cbopa manHbix Releon
Lite.

Hucmpykuyus no evinoiHenu1o 1ad6opamopHoil pabomaoi:

1. B matb npoHyMepoBaHHBIX MPOOUPOK MPUIICHTE PACTBOPHI YKCYCHOM KUCIOTHI U
alieTaTra HaTpUs B KOJMUYECTBAX, YKA3aHHBIX B TaOIUIIE.



2. [locne yero B kaxayro mpoOMpKy no0aBbTe 1Mo 1 cm3 pacTBopa KelaTUHBI U
XOpOLIO IepeMenIanTe.

3. B xaxayio mnpoOupky mnpubaBpTe mo 4 cm3 STWIOBOTO CHUPTa W CHOBA
IIepEMeEILIaNTE.

4. Yepe3 5—10 MuUH mpocMOTpUTE BCe MPOOMPKH U OLEHUTE CTEIEHb MYTHOCTH
HoJydyeHHbIX cMmeceid. pH Hambosjee MyTHOH CMECH COOTBETCTBYET H303JIEKTPUUYECKOM
TOYKE JKEJIATUHBI C TOMOUIbIO AaTynka pH.

Odghopmnenue pezyromamos

Pesynbratel omeita opopmute B BUAE TaOMUIBl. OmpeneianTe M303JIeKTPUIECKYIO
TOYKY JKEJTATHUHBI.

Pe3ynrvmamul uzmepenuil/nadnrooenui

0,5%-ii pacTBOp Crenenr,
Ne nmpo-| Cocras Oydep- ’ ITHIOBBI  |MYTHOCTH IO S-
N pH cmecn JKeJIaTu N
OMpKH | HOI cMecH, CM 3 cnupT, cM 0aJIbHOM
HBI, cM3
IKaJje
0,1 M
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 5,7 1 4

Konmponsnuie sonpocwi:

1. KakoBo cTpoeHHE a-aMHHOKHUCIIOT, HOMEHKJIATypa aMUHOKHCIIOT, U30MepHs?

2. Kmaccudukanmsi a-aMMHOKHCIIOT IO XapakTepy OOKOBOTO paaukaia, (hHU3UKO-
XUMUYCCKIE XapaKTepUCTUKH OOKOBOHM pamukana. Kmaccudukarus a-aMUHOKHCIOT TIO
CIIOCOOHOCTH CUHTE3UPOBATHCS B OpraHU3ME.

3. Kakumu KuCIOTHO-OCHOBHBIMHU CBOMCTBAMHU 00JIaAI0T a-aMUHOKUCIIOTHI?

4. Obmume mytu oOMeHa  a-aMHHOKHUCIOT B  opraHusme.  Peakium
JIeKapOOKCUIIMPOBAHNS, TPAHCAMUHUPOBAHMUS, OKHCIIUTEILHOTO I€3aMUHUPOBAHUS.

Tecmoegvie 3a0anun:

1. TpuBHaIbHOE Ha3BaHHE 2-aMUHO-3-THIPOCKUIIPOIIAHOBOM KHUCIOTHI
1) cepuH;

2) THPO3WH;

3) OKCHIIPOJIVIH;

4) anaHuvH.

2. Haspanne amunokucinorsl H2N — (CH2)4 — CH(NH2) — COOH



1o 3amectuteabHol HoMeHknatype IUPAC:

1) 2,6-mnaMuHOTeKCaHOBAs KUCIIOTA,;

2) 2,6-nmMaMUHOKAIIPOHOBAS;

3) a,8-TMaMUHOKAITPOHOBAS;

4) 1-xapOoxcu-1,5-1naMiUHOIIEHTaH.

3. bokoBoii pagukan acmapariHOBOM KHUCIIOTHI:

1) ruapoGUIBHBIN, MOJIAPHBIN, HOHOTECHHBIHN, 3apAKCHHBIH OTPHUIIATEIIBHO;

2) TUAPOGUIBLHBIN, TOISIPHBINA, HOHOTCHHBIN, 3apSHKEHHBIHN MTOJIOKUTEIILHO;

3) TuapOGMITLHBIN, TOJSAPHBINA, HEMOHOTEHHBIN, He3aPsKEHHBIN;

4) runipohoOHBIN, HEMOHOTCHHBIN.

4. BoxoBO# paguKall apriHUHA:

1) ruapoGUIBHBIHN, MOJIAPHBIN, HOHOTCHHBIHN, 3apAKCHHBIH OTPHUIIATEIIBHO;

2) TuApOGUIbHBIN, TOISPHBINA, HOHOTCHHBIN, 3aPSKCHHBIHN MTOJIOKUTEIILHO;

3) ruapodHIbHBIN, OISIPHBINA, HEHOHOTCHHBIN, He3aPSHKCHHBIIA;

4) ruipohoOHBIN, HEMOHOTCHHBIH.

3ananusn:

3ananue 1.

Cmecp mMIMHa, ajlaHWHA, JU3UHA, apTHHUHA, CEPUHA W TNIyTaMUHOBOM KHCIJIOTHI
pa3essiau MeEToA0M aJiekTpodopesa npu pH 6.

Onpenenure HampaBiIeHUE ABMKEHUS aMUHOKHCIOT TpPH 3JeKTpodopese, eCiu
M303JIEKTPUYECKUE TOUYKH 3TUX AMUHOKHUCIOT COOTBETCTBEHHO paBHBI 3HaueHusM pH: 6,0;
6,0; 9,8; 10,8; 5,7 u 3,2.

Pemenne:

B uzoanextpuueckoit Touke (pl-pH) cymmaphbiil 3apsii a-aMUHOKHUCIOTBI PAaBEH
HyJII0. B TaHHBIX YCIOBHSX TAKOE COOTHOILICHHME BBINOJHAETCS Ul allaHWHA, TJIMLOAHA U
CepHHa, 3TU AMUHOKHUCIIOTHI B AJIEKTPUUECKOM T0JI€ IEPEMEIAThCS HE OyayT.

[Tpu pH > pl npeobnanaer annonHas ¢opmMa U aMHUHOKHCIIOTA (B JJAHHOM ClIydae
TIIyTaMUHOBAs KUCJIOTa) Oy/IET mepeMeniaThCsi K aHOY.

B cnyuae, korga pH < pl B pactBOope mpeobiagaeT kathuoHHas (Gopma, MOITOMY
JIM3MH U aprUHUH OyAYyT NepeMeaThes K KaTomdy.

3aganmue 2.

JlaHBI TP AMUHOKHCIIOTHI: aclaparuHoOBasi, JU3UH U TIMUKuH. Onpenenure, B KaKon
cpele — KUCJIOW, HEUTPaIbHOM MM HIENOYHOW — OYyAYT HAXOAUTHCS U303JIEKTPUUYECKUE
TOYKH 3TUX KHUCJIOT [0 CPABHEHUIO C MIIUIIMHOM, JJis1 KOToporo pl = 6.

Pewenue:

VY acmaparunoBoi kucioThl pl Oymer HaxomuTbest B OoJiee KUCIOW cpeie, 4yeM y
[NIMIMHA, TaK Kak JJig TOJABJICHMS JMCCOLMAIMU BTOPON KapOOKCHIIBHOM TpYMIIbI
TpedyeTcs JOMOJHUTEIHHOE KOJIMYECTBO HOHOB H+.

VY nusuna pl 6yner HaxoauTbest B O0siee MIEIOYHOW Cpesie, YeM Yy TIUIMHA, TaK KaK
IUIsl IpefoTBpalleHus: oopazoBanusi BTopoit NH3+ rpynmbl TpeOyercs JOMOTHUTENbHOE
KoJinuecTBo noHOB OH-.



3amanue 11 pa3BUTHA (PYHKIIMOHAJILHOW IPAMOTHOCTH

[louemy cBexee MOJOKO HE CBEPTHIBAETCS NPH KUIAYEHUU, a IOAKUCLIEE
cBéprbiBaeTcsi? YTOo MOXHO chenarb, 4ToObl M30€XaTh CBOPAYMBAHUS TOJKUCIIETO
MOJIOKA?

Omeem:

[Ipy kunsYeHWH MOJOKa Ka3eWH BCErAa JICHATYpUPYET, HO BBINANAET B OCAIOK
TOrAa, KOrJa JUIIEH 3apsga. B cBeXEM MOJOKE MOJEKYJIbl Ka3eMHa HMEIOT
OTpULIATEIBHBIN 3aps. Mosekynbl Ka3enHa JUIIeHBI 3apsga B Kuciod cpene( T. €. B
KHCJIOM MOJIOKe). CiieJoBaTeNbHO, U303JIEKTPUUECKAsl TOUKA Ka3eMHa HAXOAUTCS B KUCIIOM
cpene. [IpenoTBpaTuTh CBEPTHIBAHUE MOKHO IYTEM JTOOABIECHHS COJBI.

Jlabopamopnasa paboma Ne 3

Onpeoenenue memnepamyput niag1eHUA AMUHOKUCTIOM

Teopemuueckas uacmo

Kaxxnoe wuHIMBHUIOYyanbHOE COEOUHEHHE XapakTepusyercs HaOopoMm (pU3UKO-
XUMHUYECKUX KoHcTaHT. Haunbonee pacnpocTpaHEHHBIMU M3 HUX SIBIISIIOTCS TEMIlepaTypa
KHUIIEHUS U IUIaBJICHUS, T0KA3aTeNb MPEJIOMIICHHUS, ITIOTHOCTb.

TemnepaTypoil TUIaBIEHHS CUUTAIOT UHTEPBAJ TEMIIEpATyp C MOMEHTA MOSIBICHUS
KUJKOU (Da3bl 0 MOMEHTA MOJHOTO UCYE3HOBEHUS TBEPOHM (a3bl. UeM BeIlecTBO YHIIIE,
TEM MEHbIIE HMHTEepBAJ TeMIepaTyphl IUlaBieHHs (kak mpaswio, He Oonee 0,5°C).
He3HauuTenbHble KOJMYECTBA TPUMECH MPUBOAAT K CHIIBHOMY CHH)KEHHUIO TEMIIEPATypbl
IJI1aBieHus. PacXxoxJIeHue OornpenensseMord TEeMIIepaTyphbl IUIABICHUS W CHPABOYHOM
BEJIMYUHBI JIs1 YUCTOTO COEAMHEHUS TOJ>KHBI COBNAAATh.

[Ipyn HarpeBaHuM BelllecTBa B HEM YCTAaHABIIMBAETCS TEIJIOBOM OallaHC: CKOPOCTh
MO/IBOJIa TEIJla B KaKOHM-TO MOMEHT CTAaHOBHUTCS PaBHOW CKOPOCTH €r0 pacCeuBaHMS.
[TockonbKy CKOPOCTb MOABO/IA U CKOPOCTh PACCEUBAHMS 3aBUCST OT PA3HOCTH TEMIIEPATYP
MEXIy OOBEKTOM M CpEeAOoW, TO B COCTOSIHUM TEIJIOBOTO PAaBHOBECHS Yy BEILIECTBA
YCTaHaBJIMBAETCs OMNpenenéHHas Temieparypa. OHa 3aBEIOMO HUXKE, YEM TeMIeparypa
IIJIAMEHH, 3a CYET pACCEMBAHUS TEILIA.

AMUHOKHUCIOTHI — O€CI[BETHbIE KPUCTAIIIMUECKHE BEILIECTBA, PACTBOPUMBIE B BOJIE;
£n1 220—315 °C. Bbicokas Temneparypa MiaBJIeHUs aMUHOKHUCIIOTHI CBSI3aHA C TEM, YTO
UX MOJIEKYJIbl UMEIOT CTPYKTYPY TJIaBHBIM 00pa3oM aMPOTEepHBIX (ABY3apsSAHBIX) HOHOB.

JI1st Bcex aMUHOKHUCIIOT HE TPEICTABIISAECTCS BO3MOXKHBIM OHO3HAYHO (PUKCHUPOBATH
TEMIIepaTypy IUIABJICHHUS, IOCKOJIBKY 3TOT MPOLIECC COMPSHKEH C PA3JIOKEHUEM.

Tepmudeckass necTpykuus ¢GparMeHTa TJIMIMHA HAOMIOAAaeTcsl B WHTEpBaje
TeMmnepaTryp, Kak MpaBUIO, B 3aBUCUMOCTH OT 3aMECTUTENECHl B paaukaie, MpUYEM
XapakTep pajauKalia BIUSIET HAa CTAJUNHOCTb U CKOPOCTD MPOLECCa PA3JIOAKEHUS.

Ilpakmuueckaa wacmo

Leb: 0poaeMOHCTPUPOBATH BO3MOKHOCTH CIIMPTOBKH JIJI1 HATPEBAHUS BEILIECTB.

[lepeyenb naTyukoB LUPPOBON JAOOPATOPUM: AATYMK BBICOKOTEMIIEPATYPHBIM
TEPMOITAPHBIH.

JlononHuTenbHOE 000PYIOBAHHUE: IITATUB C 38KUMOM; CIIMPTOBKA.



MaTepHanH " PCAKTHUBELIL: CITUPT BTHHOBBIﬁ, AMHWHOKHMCJIIOTHI.

Texnuka d6e3onacrnocmu:

1. PaboTta cBsizaHa C OTKPBITHIM IJTAaMEHEM — OeperuTech oxora!

2. Tepmonapa mociie U3BJICUEHUS M3 IJIAMEHU OCTBHIBAE€T HE cpa3zy — OeperuTech

oxxora!

3. B cnupToBKE COMIEPIKUTCS TOPIOYAsT )KUIKOCTb.
4. PaboTarh B OUKax.

Hucmpyxkuyus K 6binoiHeHuIo 1a00pamopHoil padbomaoi:

B mpoOupky HachimbTe MOPOIIOK INIMIMHA HAa 2—3 CM MO BBICOTE. 3aKpemuTe

npoOMpKY B JIalKe IITaTHBA, & TEPMOMAPHBIA JAaTYMK TaK, YTOOBI €r0 KOHYMK JOXOIHI

MOYTH /O JHAa TPOOUPKH, HO HE Kacajucsi HHU JHA, HU cTeHOK (puc. 1). OTmeThTe

TeMIlepaTypy TIUIMHA.

3aXTuTe CIIMPTOBKY H IIOCTABbTC €€ 1oy HpO6I/IpKy C INIMOUHOM.

HaOmromaiite 3a M3MEHEHHMEM TEMIIEpaTyphbl, 3aHOCA pe3yJbTaThl M3MEPECHUM B
Ta0IuUILy.

Yepes HEKOTOpOE BpeMs TIOCIIE Hayajla HarpeBaHUs TeMIepaTypa CTaOUIH3HPYETCH.
[Toce 3TOr0 OCTAaHOBUTE HarpeBaHHE.

OoOparure BHuUMaHue! CTaBUTh HAarpeTyr MNPOOUPKY B IJIACTUKOBBIN ILITATHB

HCJIB3:. HY)KHO JOXKAATHCA €T0 OXJIAXKICHHMA B JIAIIKC IITaTHBA.

Pe3ynomamul usmepenuii/Haono0eHuil

Ne ' Temneparypa raununa {Temneparypa raunuHaTemiepaTypa rmmiuHa (Temreparypa ridirHa
0e3 HarpeBaHUs uepe3 | MuH yepes 3 MUH yepes 5—6 MuH

1

Ne |Temneparypa ananuna [Temneparypa ananuHa (IemnepaTypa anaHuHa |[eMieparypa ajJaHuHa
0e3 HarpeBaHUs uepe3 | MuH yepes 3 MUH yepe3 5—6 MUH

2

Ne |Temmeparypa rmyra-  |[Temneparypa rnmyra-  [Temmeparypa rimyra-  [Temmeparypa riryra-
MUHOBOM KHCJIOTHI 6€3 |MHHOBOM KMCIIOTBI Ye- |[MMHOBOW KUCIIOTHI Y€~ [MHUHOBOM KHCIIOTHI 4e-
HarpeBaHus pe3 1 MuH pe3 3 MuH pe3 5S—6 MuH

3

Ne [Temneparypa immsuna (Temmneparypa nuznHa  (Temneparypa iimsuHa  |(Temmeparypa nu3uHa
0e3 HarpeBaHUs yepe3 | MUH yepe3 3 MUH yepe3 5—6 MuH

4
Ananocuuno npoeedume onslm C épyewwu amMuHokuciomamu, Hanpumep ajaiadHuUHOM.
Boi6oowvi:
Coenaiime 6vb1600 0 memnepamype niaGleHus amunokuciom. Yem oHa

obycnosnena?

KOHTpOIBHBIE BOITPOCHI:

1. [Iouemy Temmneparypa, 40 3HaYEHUW KOTOPOM yHAETCSA HArpeTh BEIIECTBO, HUKE
TEMIIepaTyphl IUIAMEHH?

2. [loueMy HEBO3MOXHO OJJHO3HAUHO 3a(UKCUPOBATH TEMIIEPATYPY IJIABICHUS IS



AMUHOKHCJIOT?

3. Ucrionp3yss  nmaHHbBIE  JUTEpaTypbl, CpPaBHUTE TEMIEPATypbl  IUIABJICHUS
3aMEHHMBIX U HE3aMEHHUMBIX aMHUHOKHUCJIOT.

Jlabopamopnasa paboma Ne 4

Bausanue memnepamyput na ceoiicmea 0enxkoe

TeopeTnueckas 4acTb

OO1mMM CBOMCTBOM a-aMUHOKHCIIOT SIBJISIETCS ITPOLIECC MOJIMKOHICHCALIHH,
MIPUBOISIINNA K 00pa30BaHUIO MENTHIOB. B pesynbrare 3T0# peakiun GopMupyroTCs
aMU/JIHBIE CBSI3U 110 MECTY B3aUMO/JICUCTBHUS KapOOKCUIBLHOM TPYIIIbI OJTHOU a-
AMHHOKHCJIOTBHI U AMUHOTPYIIIBI APYTrOM a-aMUHOKHUCIIOTHL. B mentuaax sta cBs3b
HA3bIBACTCA MENTUIHON CBSA3BIO B COCTABE MENTUIHOW IPYIIIIBI.
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Ha3Banust mnenTugoB CTPOSTCA NYTEM  MOCJIEAOBATEIBHOIO  IEPECUUCIICHUS
AMUHOKHUCJIOTHBIX OCTaTKOB, HauuHas ¢ N-KoHIla, ¢ go0aBieHueM cyddukca -ui, Kpome
nocieaHel C-KOHIIEBOM aMUHOKUCIOTHI, /111 KOTOPOU COXpAaHSIETCs €€ MOJIHOE Ha3BaHUE.
JInst ocTatka acnmapariHOBOM KHUCJIOTBI HCIIOJIB3YETCSl Ha3BaHUE ACTIAPTHUIL.

YcraHoBIEHO, YTO TSl KaXKIA0To Oelika XapakTepHa TOJIbKO OJIHA MMPOCTPAHCTBEHHAS
CTPYKTypa, B KOTOPOM OH CTaOWJIEH M TPOSBIAECT OUOJIOTHYECKYIO aKTUBHOCTH. JTa
CTPYKTypa HOCHUT Ha3BaHWE HATUBHOU KoHdopmaimu Oenka. V3mMeHeHHe HaTUBHOMU
KoH(popMmalu Oeska, COMPOBOXKIAIOIIEECS] MOTEped XapaKTEpHBIX JJII HEro CBOMCTB:
PacTBOPUMOCTH, OUOJIOTMYECKON aKTHMBHOCTH, 3JIEKTPO(OPETHUUECKOW MOJBHKHOCTH U
Ip., Ha3bIBAETCS JIeHaTypalnuen. Jlenarypanus, Kak IpaBuio, 3aTParuBacT Y€TBEPTUYHYIO,
TPETUYHYI0 ¥ YaCTUYHO BTOPUYHYIO CTPYKTYpPhl OETKOBOM MOJICKYJbI H HE




COTIPOBOXAAETCA KAKUMHU-THOO H3MEHEHHUSMHU TEPBUYHOM CTPYKTYphl. JleHaTypaimio
MOTYT BBI3BIBATh pa3IW4yHbie (PU3NYECKHME ¢ XUMHUYECKHE (PaKTOPHI: BBICOKAs
TEMIIEpaTypa, MEXaHMYECKHE BO3ICHUCTBUS, JACUCTBHE WOHM3UPYIOLINUX HW3IIyYEHUH,
00pa0oTKa yIbTPa3ByKOM, JACHCTBHE OPraHUYECKUMH PACTBOPHUTEISIMHU, PACTBOPAMHU
KHUCJIOT, LIEJIOYEH, COJIEN TSDKENBIX MeTajuioB. [IpuMepoM TEIuioBOM IeHATypaluu MOXKET
CIIyKUTh CBEpPThIBaHUE Oeyika mpu Bapke sull. JleHarypaiusi OCJIKOB MPOUCXOJUT B
KEIyJKe, TJe UMEETCs CUIIbHOKHCIIAs Cpella U 3TO CIOCOOCTBYET pacCIICIJICHUI0 OEIKOB
nporeosuTudeckumMu  pepmentamu. Ilo Mepe cTapeHuss opraHu3Ma MPOUCXOJUT
MOCTETIEHHAs, XOTS U 4Ype3BbIUaiHO MEAJICHHAs, JAeHAaTypauus OEJIKOB W CHUKCHHE HX
runpodunsHocTU. [Ipy ompenenéHHbIX YCIOBUSX JEHATYPUPOBAHHBIM OENOK MOKHO
YaCTUYHO WJIM TOJIHOCTBIO BEPHYTh K HCXOJHOMY HaTUBHOMY COCTOSIHHIO. Tako# mpouecc
Ha3bIBAETCS pEeHATypalHel, a 0eI0K — pPeHATypUpO- BAHHBIM. DTOT MPOIECC TPOUCXOJIUT
CaMOTMPOU3BOJILHO TIpH 3HaYeHUsIX pH U TeMrepaTypbl, 00ecnednBaOmUX CTaOMIBHOCTh
HaTUBHOU ¢opmbl. PeHaTypaiuio OOBIYHO MPOBOJAT B MSTKUX YCJIOBHUSX, MEJICHHO
CHHMMasl BO3JICHCTBHUE.

OObIuHO AeHaTyparms Oenka HaOmromaeTcst IN VItro, mpu BO3ACHCTBUM HA HETO
aHOMAJILHOM TeMIepaTyphl WM AeHaTypaHTa modeBuHbl, H™ mmu OH™ moHoB (T. e.
aHomaneHoro pH) u 1. 1.) OnHako pacmaa TBEPIOW CTPYKTYypbl Oejlka W 3aTreM e¢
MMOBTOPHAsI CaMOOpPTaHU3alus MPOUCXOIUT U B KUBOM KJIETKE — YTO UIPAET BAXKHYIO
POJIb, HATIPUMED B MPOLIECCE TPAHCIIOPTa OEIKOB Uepe3 MEMOpaHHbI.

B wuntepBane temneparyp, npubnuszurensHo ot 0 go 40 °C, pacTBOpUMOCTH
OONBITMHCTBA OEJIKOB BO3pacTaeT C IMOBBIINICHHUEM TeMmIiiepaTyphl. [lpu temmeparypax,
npespimaronmx 40—50 °C, OoNpIIMHCTBO OENKOB yTpauyuBaeT CTaOWUIBHOCTB,
HAYMHAETCS MX JIeHATypalusi, COMNPOBOXKIAKOIIAACS OOBIYHO PE3KUM CHIKEHHEM
PacTBOPUMOCTH.

[IpakTueckas 4acThb

Iens: npoieMOHCTPUPOBATH MPOLIECC J€HATYpaLMK OelKa.

[lepedens naTuynkoB HU(PPOBOH TAOOPATOPHUH: TATUYHK TEMIIEPATYPHI (TNIATUHOBBIN).

JlononHuTenbHOE 000PYIOBAaHHUE: IITATUB C 38)KUMOM; CIIMPTOBKA.

Matepuaibl U peakTHUBBI: pacTBOP SSUYHOTO OeJKa.

Texnuka 6e3zonacnocmu:

1. PaboTa cBsizaHa ¢ OTKPBITHIM IJIaMEHEM — OeperuTech oxoral

2. JlaTuuk TemnepaTrypsl MOCIe U3BJICYEHUS U3 MUIAMEHH OCTBIBAET HE Cpa3y —
Oeperurech oxora!

3. B cniupToBKe cOAEpKUTCSA roproyast KUIKOCTb.

4, PabGorath B oukax.

Hucmpykyus K 6blnoiHeHuI0 1a00pamoproi pabomal:

B 4 npobupxku nomectute mo 0,5 Ma pacTBopa AMYHOro Oenka. 3aKpenuTe
NpoOMpKy B JIAalIKE IITATHBA, a JATYUK TEMIIEpPATypbl TAaK, YTOOBl €ro KOHUYUK JOXOJMUII
IIOYTH [0 JHAa NpOOMPKH, HO HE Kacajcsi HU JHA, HU CTEHOK (puc. 1). Otmerbre



TeMIlepaTypy pacTBopa suYHOTO Oenka. [IpuUTOTOBICHHBIM PacTBOpP  JIOJDKEH
MPEABAPUTEIHHO OBITh OXJTAXKIEH.

3aXruTe CIUPTOBKY M MOCTaBbTE €€ MOJ MPOOMPKY C PACTBOPOM SIMYHOTO OEIKa.
Hab6nronaiiTe 3a nu3MeHEeHHEM TeMITepaTypbl, 0COOEHHO BHUMAaTENbHO mocie 50 °C, 3aHocs
pe3yNbTaThl U3MEPEHUN B TAOJHILY.

UYepes 1—2 MUH OCTaHOBUTE HarpeBaHMUE.

PactBop oxnanurte u pactBopute B Bojie. Crenaiite BHIBOJI.

O6patutre BHUMaHue! CTaBUTh HArpeTyr MNPOOMPKY B IJIACTUKOBBIN IITATHB
Henb3s. Hy)kHO moskmaTbest €€ OXJTaKeHUS B JIalKe ITaTHBA.

JI71st cpaBHEHMS TIPOBEIUTE OTIBIT C U30JISITOM PAaCTUTEIIBHOTO OeKa.

Pe3ynrvmamul uzmepenuil/nadnrooenui
Temneparypa HarpeBanus | BpeMms HacTyIuleHUs AeHATypauuu

PactBop sinuHOrO OEnka

M3011T pacTUTENBHOTO Oelka
(ropoxoBOr0)

KoHnTpoabHbIe BONIPOCHI:

1. Kakue n3MeHeHus MPOUCXOJAT B CTPYKType Oesika mpu HarpeBaHuu? Mensercs
JIM €r0 IEPBUYHAS CTPYKTypa?

2. Kak Ha3pIBaeTcs MpOLECC CBEPThIBAHUS OEIKOB?

3. [louemy cBepHyBIIHIACS OEIOK HE PaCTBOPSIETCS B BOfE?

3ananue:
[Ipuneiite k sUYHOMY O€NKy CHOUPT WIM Kuciaory. Yro Habmogaere mpu
n00aBJIEHNUU K OEJIKYy CIIUPTa U KUCJIOTHI?



