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IHosicHUTEIbHAA 3ANMCKA

AKmyansHoCmb nPOZpaAMMbl

[Iporpamma umeeT conuaibHyI0 3HAYMMOCTD JIsl Hallero obiiectsa. Poccuiickomy
oOILIECTBY HYKHBI OOpa30BaHHbIC, HPABCTBEHHBIE, MPEIINPUUMYMBBIE JIFOJH, KOTOPBIE
MOTYT CaMOCTOSITEJIbHO NPHHUMAaTh OTBETCTBEHHBIE PEIICHHS B CHUTYyalMsX BbIOOpa,
MIPOTHO3UPYSI UX BO3MOXKHbIE nocieacTBua. OnHa U3 3a7a4 oOpa30BaHUs HA CErOgHS —
BOCITUTAHUE B PEOEHKE CaMOCTOSATENbHOM JIMYHOCTH. /[aHHas mporpamma cnocoOCTBYET
Pa3BUTHIO Y YYAIIUXCSl CAMOCTOATENLHOTO MBINIUICHUS, JOPMUPYET YMEHUSI TPUOOPETAThH
U TpPUMEHSATHb, TOJyYCHHbIE 3HAaHUS Ha TMpakTuke. Pa3zButne u ¢QopMHUpoBaHUE
BBIIICYKA3aHHBIX KaueCTB BO3MOXKHO OJlarojiapsi pa3BUTHUIO HAYYHO-TIO3HABATEIBHOIO
MHTEpeca BO BpEMs 3aHATUH.

Kypc mnpegnazHayeH ydvamumcs cCTapuiedl I[IKOJbl €CTECTBEHHO-HAY4YHOTO,
TE€XHOJIOTUYECKOTO WJIM YHUBEPCAIBHOro Mnpoduiaeii oOydeHHs U MOXKET OBbITh Kak
0o0s3aTeNbHBIM  Y4€OHBIM MPEAMETOM IO BBIOOPY ydallerocss U3 KOMIIOHEHTa
oOpa30BaTeNbHON OpraHM3aluy B BapUAaTHBHOM 4acTH y4eOHOro IUIaHa, TaK U KypcoM B
pamMKax BHEYPOUHOM JEATEeIbHOCTH W/WIM JOIOJIHUTENbHOrO oOpa3zoBanus. Ilocobue
PEKOMEHYETCsI MCIIOIb30BaTh JUIsl IPOBEICHUS AIEKTUBHBIX KypCOB.

KoHuenuust coBpeMeHHOro o0pa3oBaHus MOAPA3yMEBAET, YTO YUUTEIb MEPECTAET
OBbITh OCHOBHBIM HCTOYHMKOM HOBBIX 3HAaHUW, a CTAaHOBUTCS OpraHU3aTOPOM
MMO3HABATEJIbHOM  JIEATEIbHOCTH  yYalllMXCs, K KOTOPOM MOXKHO OTHECTH H
HCCJIEI0OBATENBCKYIO NIeATeNIbHOCTh. COBpPEMEHHBIE AKCIEPUMEHTATIbHBIE HCCIEIOBAHUS
0 XMMHHU YK€ TPYJIHO IMPENCTaBUTh 0€3 UCIOJb30BaHUS HE TOJBKO AHAJOTOBBIX, HO U
IUPPOBBIX  U3MEPUTENbHBIX  mpubopoB. B denepaibHOM  rocyaapcTBEHHOM
obOpazoBarensHoM crangapre (PI'OC) npomucano, 4TO OAHUM U3 YHHUBEPCATHHBIX
y4eOHBIX JIEUCTBHUMA, MPUOOPETAEMBIX YUYAIIUMUCA, JAOHKHO CTaTh YMEHHE «IIPOBEIACHUS
OMBITOB, IPOCTHIX AKCIEPUMEHTAIBHBIX UCCIEAOBAHUM, MPSAMBIX U KOCBEHHBIX U3MEPEHUN
C HCIOJb30BAHUEM AHAJOTOBBIX M LU(POBBIX M3MEPUTEIBHBIX MPUOOpPOB». [l 3TOrO
YUUTENb XUMHHU MOXET BOCIIOJIb30BaThCA YUEOHBIM 000PY/I0BaHUE HOBOT'O MTOKOJICHUS] —
U (POBBIMH JIA0OPATOPUSIMHU.

[Mudposble 1abopaTOpUM MO XUMHUU NPEACTABICHbI JaTYMKaAMHU JJIs U3MEPEHUS U
pETUCTpalliy pa3IMYHbIX MapaMeTpoB, UHTepdelicaMu cOopa JaHHBIX U MPOTrpaMMHBIM
oOecrieyeHueM, BU3YAIU3UPYIOIIMM 3KCIIEPUMEHTANIbHbIEC JaHHbIE Ha 3KpaHe. [Ipu sToM
AKCIIEPUMEHT  OCTa€TCsl TPAJUUMOHHO HATYpHBIM, HO JaHHbIE SKCIEPUMEHTa
00pabaThIBAIOTCS W BBIBOJATCA HAa OBKpaH B peaJlbHOM MacluTabe BpeMEHU U B
panuoHaNbHOU rpaduueckoit ¢popme B BHUJIC YUCICHHBIX 3HAYCHUH, AUarpamm, rpaukos
u Tabnui. OCHOBHOE BHUMAHME YYalllUXCs MPU 3TOM COCpPeAOTauMBacTCs HE Ha cOOpKe U
HaCTPOWKE HKCIIEPUMEHTAIbHON YCTAHOBKH, a HA TPOEKTUPOBAHUM PA3IMYHBIX BAPUAHTOB
IIPOBEACHUS 3KCIEPUMEHTA, HAKOIUIEHWH JAHHBIX, WX AaHAJIW3€ WM HHTEPIpPETALHH,
dbopmyIpoBKe BBIBOJIOB.



C TOYKM 3peHHs HAyKH, SKCIEPUMEHT — 3TO UCCIIEOBATEIbCKUN METOI 00yUIeHHUS,
KOTOPBIN MOAHUMAET MMO3HABATENIbHBIA MHTEpEC Ha 00Jiee BBICOKHI YpPOBEHb, YCUIIMBAET
MOTHUBAIIMIO CaMOCTOSITEJIbHON JEeATEeNbHOCTH. VccnenoBaTenbCKUl METOJ  SIBISETCS
yclioBueM (OpMUPOBaHUS HHTEpeca, MOTPEOHOCTH B CaMOCTOATENIbHOM, TBOPYECKOM
NEATEIIBHOCTH YYaIlIuXCsl.

HccnenoBarenbCKuil MPOIECC COCTOUT K3 HECKOJIBKUX 3TaloB: Pa3/ielIEHUE CMECU
BEIIECTB, BBIJICIICHUE MOJICKYJ ONPEIEIEHHOTO CTPOCHHS, UX UACHTUPHUKAIISI U U3yUYeHUE
pOJIH B METa0OJIN3ME.

3aHATHS. UHTETPUPYIOT TEOPETUUECKHUE 3HAHUS, U TPAKTHUYECKUE YMEHHUS, U HABBIKH
yUYalmxcs B €MHOM IIPOIECcCe NeATEIbHOCTH YIeOHO-UCCIEI0BATENbCKOTO XapaKTepa.

JlaHHBINA Kypc COJEp>KaTeNbHO CBSI3aH C KypcaMU XWMHUHU, OWUOJIOTUH, (UUKH U
HOCUT HHTETPUPOBAHHBIA XapakTep, CIOCOOCTBYS pPa3BUTHIO €CTECTBEHHO-HAYYHOTO
MUPOBO33peHUs ydamuxcs. B yueOHOM miiaHe 2JIEKTUBHBIM Kypc «buoxumusy» siBisercs
4yacTblo IpeaMeTHOM obnactu «EcTecTBeHHO-Hay4yHbIE IpeaMeThl». Marepuail mocoous
o0ecreunBaeT: 3HAKOMCTBO C COBPEMEHHBIMU (YHIAMEHTAIbHBIMM W NPUKIATHBIMU
UCCIIEIOBaHUAMH B oOjacth  Ouoxumuu;  (HOpMHpOBaHME y  OOYyYArOIIHUXCS
KOHBEPIr€HTHOIO MBIIUICHUS]; yriayOneHue U oO0O0OUIeHHEe 3HAHMM LIKOJIBHUKOB O
BBICOKOMOJIEKYJISIDHBIX BEILIECTBAX, METOJAX HMX H3YyYEHHUS; PACKPBITUE MPHHIIMIIOB
(yHKUIMOHUPOBAHUS KUBBIX CHCTEM; 3HAKOMCTBO C HCTOPHUEN pa3BUTHS €CTECTBO3HAHUS U
COBPEMEHHBIMH pa3padOTKaMU Y4YEHBIX; BOCIUTAHHUE OEPEKHOTO OTHOILUEHUS K >KHUBOU
npupojie, pOpMUPOBAHUE KYJIbTYphl MUTAHUS; O0yUYE€HUE apTyMEHTHUPOBAHHOMY BEJECHUIO
JTUCKYCCHUU; KEJIAHUE 3aHUMATBHCSI HAYYHO-TIPAKTUYECKOM IESITENTBHOCTBIO.

[TocoOue comepKUT METOJMYECKHE KOMMEHTapuu [0 OpraHu3aluy 3aHsATUH
(0ocoOeHHOCTH, CTPYKTYpAa, COJICpPIKaHKE, BUIIbI ACATSILHOCTH, ()OPMBI 3aHATHI U T. 1.). Ha
3aHATUSAX Yydyallluecs pa3BUBAIOT AHAIWTUYECKHE CIOCOOHOCTH TMpHU  IPOBEIECHUU
OPAaKTUUECKUX paboT, yCTaHABIMBAIOT MPUYUHHO-CIIEACTBEHHbBIE CBSA3M IpPHU H3yUYEHUU
METOJ0B OMOXHMMHUH, y3HAIOT O BO3MOXKHOCTSX MX NPUMEHEHHs B MEAMIIMHE, MUIIEBON
MPOMBILIUIEHHOCTH, (hapMalleBTHKE.

Ileneeas ayoumopusn

VYyammecs 10 u 11 xnaccoB 0611e00pa3oBaTENbHBIX MIKOJI, KOTOPhIE 000PYI0BaAHBI
«IIIKOIBHBIMU KBAHTOPUYMAMM.

Lenv npocpammot

O3HaKOMHUTH yyaluxcsi C OHOXMMHUEH KaK HayKOM SKCIEpUMEHTAIbHOM,
codyeTaroleld B cebe OpraHM4ecKyro XUMHIO U Ouosoruto. Takke JaHHBIA KypC TTOMOXKET
chopMHpPOBATh HABBIKM CaMOCTOSATENbHOM paboThl C UU(POBBIMU  JTaTYUKAMH,
MIPOBEACHUS U3MEPEHUN U 00pa0OTKHU MOTYYECHHBIX U3MEPEeHUI. Pa3BUTh O3HABATEIHHBIH
MHTEpEC M MeTanmpeIMEeTHble KOMIETEHIMH OOydaroluxcs dYepe3 MNPaKTHUECKYHO
JesITeNIbHOCTD; PacCHIUPUTh, YIIyOuTh UM OOOOLIMTH 3HAHUS O CTPOCHUHU, CBOMCTBAX U
GyHKUMSIX OHWOMOJIEKYJ; CcPOpPMUPOBATH YCTOMUUBBIA HMHTEpEC K MNpodhecCHuOHATbHON



JESTEIBHOCTU B 00JIACTH €CTECTBEHHBIX HAYK.
Ilnanupyemble pe3yabTaThl 0CBOEHHS Y4€OHOI0 NMpeIMeTa XUMHUM € ONTUCAHNEM
YHHBEPCAJIbHBIX Y4eOHbIX A€ CTBHIA, 10CTUTaeMbIX 00yYaOIIUMHUCSH

Jluunocmmnule pe3yiomamal:

Obyuarowuiics noay4um 03MONCHOCHb OJis YOPMUPOBAHUS CIEOVIOWUX TUYHOCHIHBIX
YVII:

oTpe/eIeHIe MOTHBAIIMKA U3yYeHUS YIeOHOTO MaTepuaa;
OIICHWBAaHHUE YCBAaWBAEMOT0 yUeOHOr0 MaTepuasia, UCXO/Is U3 COIUAIbHBIX U JIMYHOCTHBIX
IICHHOCTECH

MOBBIIICHHE CBOEr0 00pa30BaTENbHOTO YPOBHS W YPOBHS TOTOBHOCTH K HW3YYECHHIO
OCHOBHBIX UICTOPUYECKUX COOBITHI, CBSI3aHHBIX C UCTOPUEN Pa3BUTHUS XUMHH U OOILIECTBA;
3HAHWE MPABUJI IOBEACHUS B YPE3BbIYANHBIX CUTYyaIUsX;
OLICHMBAaHUE COLIMAJIBHON 3HAYUMOCTH NPOPEeCcCuil, CBA3aHHBIX C XUMHEH;
BJaJICHUE TMpaBuiaMu Oe€30macHOro oOpalleHuss ¢ XHUMHUYECKUMHU BEIIECTBaMU U
000py1I0BaHUEM, MPOSIBICHUE IKOJIOTUYECKON KYIbTYPBHI.

MemanpeomemHuwie pe3ynomamal.

Pezynamusnvie

Obyuarowuiics noayuuUm 603MOHNCHOCMb OJisL POPMUPOBAHUACTEOVIOWUX PEYTIIMUBHBIX
yvi
1eJieriojlaraHie, BKJIIOYas MOCTaHOBKY HOBBIX IIeJieil, mpeoOpa3oBaHME MPAKTUUECKON
3a/laud B TIO3HABATEIbHYIO, CAMOCTOSITEIbHBIM aHaIU3 YCIOBUU JIOCTHUXKEHHUS IEIU Ha
OCHOBE YYE€Ta BBIJICJICHHBIX YYUTEJIEM OPUEHTUPOB JCUCTBHS B HOBOM Y4YeOHOM
Marepuale;
IJIAHUPOBAHUE ITYTU JOCTUKEHUS LIEJIEH;
YCTAHABJIMBAHUE IICJICBBIX MPUOPUTETOB, BBIJCICHUE AJIbTEPHATUBHBIX CIOCOOOB
JOCTIKEHUS 1IeTTH U BRIOOP Hanbosee 3pPeKTUBHOTO criocooa;
YMEHHUE CAMOCTOSTEIIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIPABIAThH UM,
yMEHHUE MPUHUMATh PEIIeHUs B TPOOJIEMHOM CUTYaIUK;
MOCTAaHOBKA yueOHOM 3a71a4M, COCTABJICHHE IJIaHA U TIOCIE0BATEIIbHOCTH JACHCTBUM;
opraHu3aiys pabo4ero MecTa Mpy BBIMOJTHEHUH XUMHUECKOTO AKCTIEPUMEHTA;
MIPOTHO3UPOBAHUE PE3YyJbTaTa YCBOCHHS, OIICHMBAHME YCBOEHHOI'O MaTepHaya, OLEHKa
KauecTBa W YpPOBHS YCBOCHHS, KOPPEKIMS B TIUIAH H CIOCOO JCUCTBUS TpHU
HeoOxoauMocTu. Iloznasamenvhole

Obyuarowuiics noLy4um 803MOACHOCMb OJisl POPMUPOBAHUSL CTLEOVIOWUX
nosnasamenvuvlx YV/I:
MOUCK Y BbIICJICHHE WH(DOpMAIUY;
aHaIM3 yCIOBUM M TpeOOBaHMIA 3a7a4d, BEIOOP, COMOCTaBICHUE M OOOCHOBAHHE CIIOCO0a



peIIeHHS 331a4u;

BbIOOp Hambonee HPGEKTUBHBIX CHOCOOOB pEHICHHS 3aJadyd B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBHH;

BBIJIBIDKEHUE M 000CHOBaHHUE TUTIOTE3bI, BBIOOP criocoba e€ mpoBEpKH;

CaMOCTOSITEIFHOE ~CO3JaHHE AITOpUTMa JACATEIFHOCTH TPU  PEIIeHHH MpodieM
TBOPYECKOTO ¥ MMOMCKOBOTO XapaKTepa,;

YMEHUS XapaKTepU30BaTh BEIIECTBA 0 COCTABY, CTPOSHUIO M CBOMCTBAM;

OITUCHIBAHUE CBOWMCTB TBEPIBIX, J>KUAKHX, Ta3000pa3HBIX BEIICCTB, BBIJCICHHE HX
CYILIECTBCHHBIX ITPH3HAKOB,

M300pakeHNE COCTaBa IMPOCTEHIIMX BEIIECTB C IOMOIIBI0 XUMHYECKHX (OpMyN H
CYIIHOCTH XHMHYECKHX PEaKIUi ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHU,

pOBE/ICHUE HAOIIOJICHUN W OMHCaHWE NPU3HAKOB M YCJIOBHH TEUYEHHMS] XUMHUYECKHX
pEaKLHii, BBINOJHEHUE XHMHUYECKOIO OJKCIEPUMEHTA, BBIBOJABI HA OCHOBE aHAIN3a
HaOJIIOJICHUI 332 SKCIIEPUMEHTOM, pEelIeHre 3a7a4, MOJyYeHUe XUMUYECKO UHpOopMaIuu
W3 Pa3JIMYHbIX HCTOYHUKOB,
YMEHUE OPraHU30BBIBATH UCCIICIOBAHUE C LIEIBIO TPOBEPKHU TUIIOTE3,;
YMEHHE JIeIaTh YMO3AKIIOUeHHUS (MHIYKTUBHOE U 110 aHAJIOTHH) M BBIBOIBI;
yMEHHE OOBEKTHBHO OIICHMBATh MH(GOPMAIIMIO O BEIIECTBAX M XMMHUYECKHUX IPOIIECCaXx,
KPUTHUYECKU OTHOCUTHLCS K TICEBJIOHAYYHOUN MH(OpMaIIUH.

Kommynuxkamuenwie

Obyuarowuiicst noLy4um 803M0O*CHOCMb OJisl POPMUPOBAHUSL CTLEOVIOUWUX
KommyHukamuenwvix YV/I:



MOJIHOE U TOYHOE BBIPAKEHHE CBOMX MBICIECH B COOTBETCTBHUHU C 33Jla4aMH U YCIOBUSMU
KOMMYHHKAIIH;

a/IeKBaTHOE HCIIOJIb30BaHUE DPEUYEBBIX CPEICTB I IUCKYCCUM U apryMEHTallud CBOEH
MO3UILIMK, YMEHHE MpPEACTaBISATh KOHKPETHOE COAEpKaHHWE C COOOIIEHHEM €ro B
NUCbMEHHOW ©  yCTHOW  Qopme, ompeneneHue  crnocoOOB  B3aMMOACHCTBUS,
COTPYJHUYECTBO B TIOUCKE U cOope nHpopmanuu;

OTIpeNle]IeHuEe CIIOCOOOB  B3aMMOJACUCTBUS, COTPYJHHUYECTBO B TIIOMCKE U cbope
MH(pOpMaLINK, yJyacTHe B TUANIOTe, IAaHWPOBaHUE OOIIMX CIIOCOO0B paboTHI, MPOSBICHNE
YBQXUTEIHLHOTO OTHOUICHHS K IPYTUM 00y4aeMbIM;

OINMCAHHUE COJCP)KAHMS BBIMOJIHAEMBIX JEHCTBHH C LEIbI0 OPHUEHTUPOBKU IMPEIMETHO
HPaKTUYECKOH e TeTbHOCTH;

YMEHHUS YUUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPIUHALMHU PA3IUYHBIX TO3ULIMN B
COTPYJIHUYECTBE;

(GopMynupoBaTh COOCTBEHHOE MHEHHE U MO3UIIMIO, apTYMEHTUPOBATh U KOOPAUHUPOBATH
e€ ¢ MO3ULUSAMU MAPTHEPOB B COTPYJHUYECTBE MPU BBIPAOOTKE OOILEro pEeuIeHUs B
COBMECTHOH JESATEIBHOCTH,

OCYILECTBIATh B3aMMHBIA KOHTPOJIb M OKa3blBaThb B COTPYJHUYECTBE HEOOXOAUMYIO



B3aMMOIIOMOIIIb;
IUTAaHUPOBATHh OOIIME CIOCOOBI PabOThI; OCYIIECTBISATH KOHTPOJIb, KOPPEKIIMIO, OIECHKY
nercTBuil mapTHEPA, YMETh YOeXKIaTh;

HCIIOJIh30BAaTh aJICKBATHBIC SI3LIKOBBIC CPEIICTBA JIJIST OTOOPaKEHHSI CBOMX YYBCTB, MBICIICH,
MOTHBOB M TOTPEOHOCTEH; 0TOOpakath B peun (omucaHue, OOBICHEHHE) COJEpIKaHHE
COBEpILIAEMbIX JIEUCTBHUM Kak B (hOpMe TPOMKOI COLIMATTM3UPOBAHHOMN peuu, Tak U B popme
BHYTPEHHEH peun;
pa3BUBaTh KOMMYHUKATHUBHYIO KOMIIETEHTHOCTb, HCIIOJIb3ys CpPEJICTBA YCTHOM W
NUCbMEHHONM KOMMYHHUKAIIMM TMpU paboTe C TEeKCTaMu ydyeOHUKA U JOTOJHUTEIHHOU
JUTEPATypOid, CHPABOYHBIMH TaOIHUIAMHU, MPOSBISITH TOTOBHOCTh K YBaXKCHHUIO HHOU
TOYKH 3PEHUS TIPU 0OCYNKICHUU PE3yIbTATOB BHITIOJIHEHHON paOOTHI.

Ilpeomemmnuwie pesyromamol

Obyuarowuiics Hayyumcs.

IMPUMCHATb OCHOBHBIC MCTOAbI IIO3HAHHA ! Ha6J'II-0I[€HI/I€, H3MCpPCHHUE, SKCIICPUMCEHT,
XapaKTCPHU30BaATh TCPMHUHBI U ITIOHATHA, O0OBSICHATH B3aMMOCBS3b MEXIAY HUMH,

000CHOBBIBATh CHCTEMY B3TJIAI0B HA JKUBYIO MPHUPOIY, NPUMEHSS OHWOJIOTHYCCKUE
TEOPHUH, YIEHHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh IPAHUIIBI UX IPUMEHUMOCTH;
KJIacCU(PHUIIMPOBATH OCHOBHBIC OMOJIOTHUECKIE MAKPOMOJICKYJIHI;

OTIMCHIBATh (PYHKIIUM OCJIKOB, HYKJICMHOBBIX KHUCJIOT, YIJICBOJAOB U JIMITHIOB,
YCTaHABJIMBATh CBS3b CTPOCHUS W (DYHKIMH OCHOBHBIX OHMOJIOTHUYECKMX MaKpOMOJEKYI,
WX POJIb B TIPOIECCaX KIETOYHOTO METab0IM3Ma;

0OBSICHSATH 3HAUCHUE MUKPO-, MAKPO- U YIIbTPAMUKPOAJIEMEHTOB B KIICTKE;

MOHUMATh CYITHOCTh OMOCHHTE3a OEJIKOB, MEXaHH3Ma JCHCTBUS (epPMEHTOB, OMOCHHTE3a
JIHK u PHK, pacnaga 6enkoB, OnocuHTe3a 1 0OOMEHa YIJIeBOJOB, OMOCHHTE3a U OOMEHa
JINIIN0B, OWOJIOTMYECKOrOo OKHcieHuss u cuHTe3a ATD, wMexaHusma JIeHCTBHS
CTEPOMTHBIX TOPMOHOB;

pelath 3a7a4u Ha omnpeeneHue nocienoBarenbHoctd HykieoruaoB JIHK u nPHK (mP-
HK), antukomonoB TPHK, mnocnenoBaTenbHOCTH aMUHOKUCIOT B MOJIEKyJie Oeka,
MPUMEHSAS. 3HAHUS O PEAKLUMSAX MATPUYHOIO CHHTE3a, T'€HETUYECKOM KOJI€, IPUHIIUIIE
KOMILJIEMEHTAPHOCTH;

JIeaTh BBIBOJBI 00 M3MEHEHUSIX, KOTOPBIC MMPOU30HIYT B MPOIIECCaX MATPUYHOTO CHHTE3a
B CJIy4ae U3MEHEHUS MOCIEA0BATEIbHOCTH HyKJIeoTua0B JIHK;

000CHOBBIBaTh B3aUMOCBSI3b IUIACTUUECKOTO U DHEPreTHYECKOTO OOMEHOB; CpaBHUBATH
MPOIIECChl TUIACTUYECKOTO U DHEPreTUYECKOro OOMEHOB, MPOUCXOASAIIUX B KIETKaX
YKUBBIX OPTaHU3MOB,;



¢ XAdpPaAKTCPHU30BaATb MCTO/AbI OMOXMMHUYECKUX I/ICCJ'ICI[OBEIHI/If/'I;



MPOBOJIUTh  y4EOHO-HCCIEOBATEIbCKYIO  JICSITEIBHOCTh.  BBIABUTATh  TUIIOTE3HI,
IJIaHUPOBaTh pPaboTy, OTOMpaTh W MPeoOpa3oOBBIBATh HEOOXOAUMYIO HH(MOPMAIIHIO,
MIPOBOJIUTH AKCIIEPUMEHTHI, HHTEPIIPETUPOBATh PE3YyJIbTaThl, J€JaTh BHIBOJBI HA OCHOBE
MOJTYYCHHBIX PE3yJIbTATOB;

Obyuarowuiics noay4um 03MONCHOCIb HAYUUMbCA!
BBIJIBUTATh U TIPOBEPSATH IKCIIEPUMEHTATHHO TUITOTE3bI O XUMHYECKUX CBOWCTBAX BEIICCTB
Ha OCHOBE WX COCTaBa W CTPOEHUS, MX CIIOCOOHOCTH BCTYIAaTh B XUMHUYECKHE PEAKIIUH, O
XapakTepe U MPOAYKTaX Pa3InIHBIX XUMUIECKUX PEaKITHil;
XapaKTepHU30BaTh BEIIECTBA II0 COCTAaBY, CTPOCHHWIO W CBOWCTBaM, YyCTaHABJIMBATH
IPUYUHHO-CJICICTBEHHBIC CBSA3H MEXKIY JAHHBIMU XapaKTEPUCTUKAMHU BEIICCTBA;

BBIJIBUTaTh U MPOBEPSATHh HSKCHEPUMEHTAIBLHO TUIOTE3bl O pe3yJibTaTax BO3ACHCTBUS
pa3IMuHbIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTH XUMUYECKON PEaKIInu;

UCIIOJIb30BaTh MPHUOOPETEHHBIC KIIOUYEBBIC KOMIICTCHIIUU TPHU BBITIOJHEHUU IPOCKTOB H
y4eOHO-HCCIIEIOBATEIbCKUX 3a7ad [0 M3YYEHHUI0 CBOMCTB, CIIOCOOOB TOJYYEHUS U
pacrno3HaBaHUs BEIIECTB;

00BEKTHBHO OIICHHBATh HH(POPMAITHIO O BEIIECTBAX M XMMHUYECKHUX MPOIECCax;
OCO3HABaTh 3HAYCHUE TECOPETUUECKUX 3HAHUM 110 XUMUH JJISI IPAKTUYECKOM JESITEIIbHOCTH
YEJI0BEKa;

CO3/1aBaTh MOJICJIM U CXEMBI I pelieHrs YIeOHBbIX U MO3HAaBaTEIbHbBIX 3aja4; TOHUMATh
HEOOXOJIUMOCTh COOJIFOZICHUS TPEANUCAHWM, TMpeajiaraeMbIX B HHCTPYKIHUSIX IO
VCTIOJIb30BAHUIO JICKAPCTB U JIP.

D®opMBbI KOHTPOJIS

- Kontpons pe3ynabTaToB 0OydyeHHs B COOTBETCTBUM C JIaHHOM 00pa30BaTEIbHOM
porpaMmMoil MIpoBOAUTCS B (OpME TMHCBbMEHHBIX W 3KCHEPUMEHTAIBHBIX padoT,
MPEIOJIaraeTcsl MPOBEICHUE MTPOMEKYTOUYHOM U UTOroBOM arrectaiuu. [Ipomexyrounas
aTTecTalMs MPOBOJUTCS B BUJE TECTUPOBAHUS MO TEMaM Kypca, IPUHUMAIOTCS OTYETHI 110
OPAaKTUUECKUM padoTaM, CaMOCTOSITENIbHbIE TBOPYECKHME pabOThl, UTOTOBbIE Y4YEOHO-
HCCJIEI0BATENLCKUE MPOEKThL. MTOroBoe 3aHATHE MNPOXOAUT B BHUAE HAy4YHO-
MPAKTUUYECKOM KOH(PEPEeHUMH WIM KPYIJIOro CToja, I/I€ 3aciHyIIMBAIOTCS JOKJIAIbI
yuYaluxcs 1Mo BBHIOpAaHHOW TeMe HCCeOBaHUs, KOTOpble MOTYT OBITh IpPEJCTaBJICHBI B
dbopme pedepaTa uiam oTuéTa MO UCCISAOBATEILCKOM padoTe.

Cpoxku peanusayuu

- Ilporpamma paccuutana Ha 2 rtojga oOydeHus. lleprogu4YHOCTD 3aHATHUI:
€XXEHEAENbHO. JJTMTENbHOCTh OAHOIO 3aHATUS — | akageMUyecKuil yac.

Dopmbl u Memoobl 00yYeHUs

«  Yuurens pacnpenenser yyaluuxcsi B yueOHyI0 TpyMiy MOCTOSTHHOTO COCTaBa.



OcHOBHOe coJiepkaHNe MPOrPaAMMBbI JJIEKTHBHOT0 Kypca
Y4eOHO-TEeMATHYECCKHNH TIJIAaH

Ne Ha3Banue pa3aesioB U TeM KoanuecTBo 4acos
Bcero ‘ Teopus ‘ IIpakTuka
10 kaace

Tema 1 |BBOomHBIC 3aHATHSL. 4 2 2
XUMHYECKUH SKCTIEPUMEHT U U POBBIC Ja-
O0oparopuu

Tema 2 |BBenenue B OMOXUMUIO 2 2

Tema 3 | Xumudeckuii COCTaB OPraHU3MOB U 00IIee TOHATHE 3 1
00 0OMeHe BEIIECTB U SHEPTUU B KUBOU NpUPOJIE

Tema 4 |benku. Pacmiag u 6nocuaTe3 OEIKOB. 8 6 2

Tema 5 |DepmeHTb 6 4 2

Teua 6 ButaMuHBI 1 HEKOTOPBIE APYTrUe OUOIOTHISCKH 5 4 5
AKTUBHBIC COCIUHCHMS

Tema 7 |HykinenHoOBbIE KUCIOTHI U UX OOMEH 4 3 1

11 knace

Tema 8 |YrieBonsl U ux 0OMeH 5 3 2

Tema 9 | Jlunuasl U ux oOMeH 5 3 2

Tema 10 buonorudyeckoe okuciaecHue u cuate3 AT® 2 2

Tema 11 ['opMOHBI U UX pOJIb B 0OMEHE BEIIECTB 8 6 2

Tema 12 BzaumocBsI3b U perymsius o0OMeHa BEeIIeCTB. 4 2 2
[IpoGnemMbl OMOXMMUYECKOM IKOJIOTUH

Tema 13 |[IpoexTHas pabora 10 2 8

Hroro 68 42 26

Conepixkanue nporpamMmbl
Tema 1. Xumuueckuii IKcnepumenm u yugppoewie nadopamopuu
[upposbie  matumku. OOmMe  xapakTepucTUKU. Pusznueckue  >PQPEKTHI,
UCIIOJIb3yEeMbI€ B pab0Te JaTUUKOB.

Tema 2. Beeoenue ¢ ouoxumuro

buoxumuss — Hayka O Ka4eCTBEHHOM COCTaBe€, KOJMYECTBEHHOM COJEPKAaHUHA U
peoOpa3oBaHUsAX B IPOLECCE KUIHEACATEIBLHOCTH COCAUMHEHUN, 00pa3yloluX >KUBYIO
Mmateputo. Hcrtopust pazButus Omoxumuu. Ponb OTeuecTBEHHBIX YYEHBIX B Pa3BUTUU
OonoxumMuu. B3auMmocBsizb OMOXMMHHM C MOJIEKYJSIpHOW Ouosorueit, Ouodpuzukol u
OMOOpraHnyeckord XuMHen. 3HaueHue OMOXMMHM ISl Pa3BUTHS OWMOJIOTMH, MEIUIUHBI,
OMOTEXHOJIOTHH, CEJIbCKOTO XO35HCTBA, TEHETUKHU M AKOJIOrMU. MeTo/ibl OMOXUMUYECKHUX
UCCJIEIOBAaHUA M WX XapakTepucTuka. lcrmosib3oBaHUE COBPEMEHHBIX CKOPOCTHBIX U
aBTOMATHU3UPOBAHHBIX (PU3MKOXUMHUUYECKHX METOA0B aHajIn3a /Uil OMOXUMUYECKUX IIeJIeH.
buoxumnueckue METObI MOHUTOPHHTA OKpYyXarouieu Cpelbl.



Tema 3. Xumuueckuii cocmag oOp2aHu3mMo8 u obuiee nonamue 00 oodOmemne
eeuiecme u IHePZUU 8 HCUBoU npupooe

[lonsiTue O TJIAaBHBIX OWOTEHHBIX OJJIeMEHTaX. Makpo- W MHUKPOAJIEMEHTHI.
3aKOHOMEpPHOCTH PACHpPOCTPAHEHMS] HJIEMEHTOB B kuBOW mnpupone. IllorpedHOCTD
OpraHuU3MOB B XHMHUYECKHX DJIEMEHTaX. BHOreoXMMHUYecKHil KpyroBOpOT BEIIECTB B
MpPHUPOJIe — OCHOBA COXpaHEHUs1 paBHOBecHs Ouocdepsl. MacmTabbl 0OMeHa BEUIECTB B
®UBOU mpupone. [Inactuueckue m 3HEpreTUUecKue BelecTBa. bUOJIOrHYecKn aKTUBHbBIC
COEMHEHUS, UX POJIb B KU3HU YEJIOBEKA, )KUBOTHBIX U pacTeHuil. [lonsaTue o mectunumax
1 UX BUJAX.

Tema 4. beaku. Pacnao u 6uocunmes 6e1koe

Ponp GenkoB B MOCTpOCHUM M (PYHKIIMOHHUPOBAHUU KUBBIX cucteM. [loHsTue o
oporeoMe U MPOTEOMUKE. AMMHOKHCIOTHBIM  coctaB  OenkoB. Ilonsitue o
IPOTEMHOTEHHBIX aMUHOKHUCIO0Tax. Croco0 CBsI3M aMUHOKHCIOT B OEJIKOBOM MOJIEKYIIE.
[Tentuapl. [lpupoausie nentuabl (rIyTaTUOH, Ba30MPECCUH, dHKE(DAIUHBI, SHIOPGUHBI U
ap.), UX (PU3UOJIOTUYECKOE 3HAYEHHE M HCIIOJb30BAaHUE B KAueCTBE MEIMIIMHCKUX
npenapaToB. XMMHUYECKUNW CHUHTE3 MENTUIOB 33JaHHOTO CTPOCHUS M BO3MOXKHOCTH MX
npumeHeHusi. CTpyKTypa 0eiaKoBbIX MoseKys. [lepBuunas ctpykrypa 6enkoB. [IpuHIUIBL
U METOJIbI OIpe/eNieHUs TEPBUYHOM CTPYKTYphl Oenka. BropuuHas u HaaBTOpUYHAS
CTpYKTYpbl OenkoB. [loHsitue 00 a- U B—KOHpOPMAIHAX MOTUNENTHAHON 1enu (paboThl
JI. Tlonuura). ITapamerpbl a-cnupaiv NONUOENTUAHON 1enu. CBi3b NEPBUYHON H
BTOPUYHON CTPYKTyp OenkoBoil Monekynbl. Kiaccudukauus OenkoB MO 3JIeMEHTaM
BTOPUYHON CTPYKTYpbl. JlOMEHHBII MNPUHUHUII CTPYKTYPHOM OpraHu3anuu OEJKOB.
[ToHsITHE O CTPYKTYPHBIX M (PYHKIIMOHAIBHBIX JJOMEHaX (Ha MpUMepe UMMYHOTJIOOYIHHOB
U KAaTaJIMTUYECKH aKTUBHBIX OenkoB). Tperuunas cTpykTypa OeikoB. Tumbl cCBsizeid,
00ecreunBaIIMX MOJJEp)KaHUe TPETUYHOM CTPYKTYphl. JMHAMHUYHOCTH TPETUYHOM
CTPYKTYypbl OenkoB. CamMoopraHu3aiiusi TPETUYHOW CTPYKTYpPhl OEJIKOBOW MOJEKYJbl U
ponb  crnenrdUYeCKUX ~ OCIKOB-IIAIEPOHOB B 3ToM  mpomecce. [Ipenckazanme
MPOCTPAHCTBEHHOTO CTPOCHUSI OCJIKOB HCXOAs M3 MX TNEPBUYHON CTPYKTYPHI.
UerBepTruHasg CTpyKTypa OeikoB. KOHKpETHbIE MPUMEpPHI UYETBEPTUUHOU CTPYKTYPHI
0esikoB (reMoryioOMH, JIaKTaT-IeruAporeHasa, karaiasa u 1p.). Homenknarypa u kinaccu-
dukamus  OenkoB. DyHKIMOHANBbHAS Kiaccuukaius OETKOB H  XapaKTepUCTUKA
OTACNIbHBIX TPYII. CTPYKTYPHBIX, COKPATUTEIbHBIX, 3alIUTHBIX, TOKCUYECKHUX,
PELENTOPHBIX U PETYIATOPHBIX. benku (MeTauIoTHOHENHBI, TEMOTIIO0WH U JIp.).

Pacman GenmkoB. depMeHTHI, OCYIIECTBISIOMMKE pacman Oenkos. [Iporeacombr —
KOMIUIEKCHI TPOTEOJUTHYECKUX (PepMeHTOB. MakopHbIe OCJIKM KPOBH KaK HCTOUYHHMKHU
OMOJIOTMYECKH aKTUBHBIX MENTHAO0B. MeTabonn3M aMUHOKHUCIOT. KOHEUHbIE MPOYKTHI
pacnaga OENKOB M NMYyTH CBSI3bIBAHMS aMMuaka B opranusme. llytm HoBooOpazoBaHus
aMUHOKUCIOT. [lepBUUYHbIE U BTOPUYHBIE AMHHOKHUCIOTHL. 3aMEHUMBIE U HE3aMEHUMBbIEC



aMUHOKUCIOTHL. buocuHTe3 OenkoB. MartpuyHas cxema OuocHHTE3a  OEJIKOB.
AxrtuBupoBanre aMuHOKUCIOT (cuuTe3 amuHoarwi-TP- HK). Ctpoenue pubocom. Cocras
POKAPUOTUYECKUX U dyKapuoThuueckux puodocom. Ilomupubocombl. DTanbl TpaHCIALUNA
(vHMLIMALWSA, DJIOHTAlWs, TepMUHAIUs) W ux peryasuus. Kox OenkoBoro cuHTe3a.
Oco00EHHOCTH TEHETHYECKOTr0 KOJ1a MUTOXOHIPHI U XJIOPOIUIACTOB.

Jlabopamopnwvie padomor:

1. Omnpenenenue cpeabl paCTBOPOB AMHUHOKHUCIIOT.

OmnpeneneHne n3031EKTPUUECKON TOUKH KEJIaTUHBI.
Onpenenenne TemepaTypsl IUIABJIEHUS aMUHOKUCIIOT.
Bingaue TemnepaTypbl Ha CBOMCTBa OEIKOB.
Binanue nsmenenus pH Ha cBoiicTBa O€IKOB.

o o p WP

HBGTHBIG PCaKIH Ha OCIIKH.

Tema 5. @epmenmot

Pa3HooOpa3ue KaTaUTUYECKH aKTUBHBIX MOJEKyl. KaTaqTuTU4eckn axKTHUBHBIE
Oenku (9H3UMBI), KataauTuiecku aktuBHble PHK (pubo3uMbl), KaTanuTU4ecKu akKTUBHbBIC
antutena (a03umbl). Karanutudeckas ¢yHkius OenkoB. Pasnmuums B cBOMCTBax
(epMEHTOB M KaTaqu3aTopoB MHOW mpuponbl. Crnenu@uuHOCTh NEHCTBUS (PEPMEHTOB.
Ponb oreuectBennbix yuénwix (M. I1. [laBnoB, A. E. bpaynmreiin, B. A. DHrensrapar u
Ap.) B pa3BUTUU dH3UMOJIOTUU. [IOHSATHE O CyOCTpaTHOM M aJUIOCTEPUYECKOM IICHTPax B
Mosiekysie (epmeHToB. DepMeHTHI MOHOMEpBI (TPHUIICHH, JIM30IKUM) U MYJIbTHMEPHI
(rmyratnoH-penykrasa). llonatue o kodepmentrax. KodepMeHTbI — NepeHOCUMKH
Boaopoa u 3nekrporoB (HAJl, HAL®, ®AJT), u aromusix rpynm (ATD, kodep- MeHT-A,
HJ1®d-caxapa). MHoxxecTBeHHbIE (POpPMBI (DEPMEHTOB UM UX (PYHKIIMOHAIBHOE 3HAYCHHE.
N3odepmeHThl NaKkTaTACTUAPOTEHA3bl. 3HAUEHHWE HCCIIEAOBAHUS MHOXECTBEHHBIX (opM
(epMEeHTOB [JIs1 METUIIMHBI, TEHETHUKH, CEJECKIMH ¥ MOHHUTOPHHTA OKPY>KAIOIIEH Cpeipl.
Mexanusm geiictBust  pepmeHTOB. DepMeHT-cyOCcTpaTHble KOMIUIEKChl. KoHcTaHTa
auccoraiuu hep- MeHT-cyocTpaTHoro komiuiekca (KS) u koncranta Muxasnuca (KM).
AKTHBAaTOpbl W WHTHOUTOPHI (pepMEHTOB. BiusHue KCEHOOMOTHMKOB Ha AaKTUBHOCTH
dbepmentoB. Homenknarypa u kinaccudukanus Gepmenton. [IpuHiunel kinaccuukanuu
depmenToB. [IpombllieHHOE TOTY4YeHHE U MPAKTUYECKOE HCIOJIb30BaHUE (PEPMEHTOB.
[lepcnekTuBbl MPAKTUYECKOTO HMCIOJIb30BaHUS PUOO3MMOB U a03UMOB [JIsi OOpHOBI C
3a0071€BaHUSIMU YEJIOBEKA.

Jlabopamopuwvie pabomuol

1. TepmonaOMIBLHOCTH (PEPMEHTOB.

2. BausiHre akTUBAaTOPOB U UHTHOUTOPOB Ha paboTy EepMEHTOB.

Tema 6. Bumamunsl u nexomopbwie opyzue 0U0102udecKu aKmugHvle COeOUHEeHUA
Uctopus OTKpeITHS BUTaMUHOB. POl BUTAaMHUHOB B MHUTaHWU YEJIIOBEKA W



KUBOTHBIX. ABHTAMHHO3BI, THUIIOBUTAMUHO3bI, THUMEPBUTAMUHO3bI. COOTHOIICHHE
BUTaMHMHOB U KoepMmeHTOB. Buramepus. KupopactBopumble BUTaMuHbl. Butamun A u
ero yuacrue B 3purenbHoM akte. Butamunbl D, K u E u ux pons B oOMeHe BelecTs.
BonopactBopumbie Butamunbl. Butamunbsl B1, B2, B5, B6, B12, ux 3nauenue B oOMeHe
BemiecTB. Butamun C (ackopOuHOBas kuciora). PazHooOpa3ne OMOJOTMYECKH aKTHBHBIX
COCIMHCHUI: AHTHUBUTAMUHBI, AHTUOMOTHKH, (DUTOHIUILI, TEpOWUIHUIBI, ae(OTHAHTHI,
POCTOBBIC BEIIECTBA (BaXKHEHININE TIPECTABUTEIIN M MEXaHU3MBI JICHCTBUS ).

Jlabopamopmuwvie pabomul

1. KauecTBeHHas peakiysi Ha BUTaMUH A.

2. KonnuectBeHnHoe onpezeneHue BuTamMuna P B uae.

Tema 7. Hykneunogvle KUciomeol u ux oomeH

Hctopust OTKPBITHS W U3YYEHHUS HYKIEHMHOBBIX KHCJIOT, MX XUMHYECKHI COCTaB.
XapakTepuCcTUKa NYPUHOBBIX W TMHPUMHUIUHOBBIX OCHOBAHMM, BXOJIAIIMX B COCTAaB
HYKJIEUHOBBIX KHCIOT. JlBa THMA HYKJIEUHOBBIX KHUCIOT: J€30KCUPUOOHYKICHHOBAS
kucnota (JJHK) u pubonyknennonas kucinora (PHK). Paznuuus mexny JJHK u PHK no
COCTaBY IVIAaBHBIX a30TUCTBIX OCHOBAaHMI, IEHTO3aM, MOJIEKYJIIPHOM Macce, JIOKaJU3alun
B kietke u pynkuusam. Ctpykrypa u ¢ynkiuu [IHK. Conepxxanue JIHK B opranusme u
Jokanu3auus e€ B KIETKe (SApo, MUTOXOHIPUHU, XJIOPOILIacTa, 3mucomsl). Pasmep u
dopmbr Monekyn JIHK. Konsnesas ¢gopma JJHK HexkoTopbix ¢aroB, MUTOXOHApPUN U
xsoporactoB. [lepsuunas ctpykrypa JAHK. Ycnexu m mepcrnekTuBbl B paciin@poBKe
CTPYKTYpbl TE€HOMOB MHKPOOPraHU3MOB, PACTEHUM W KUBOTHBIX. lIpoekt «l'eHOM
yenoBekay. Bropuunas crpyktypa JHK (momens JIx. VYorcoma u @. Kpuxa).
KommuiemeH- TapHOCTb a30THUCTBIX OCHOBAHMM W €€ 3HAYCHHUE Ui BOCIPOU3BEACHUS
CTpYKTypbl reHoMoB. Tperuunass crpykrypa JHK. Csepxcnupamuzamus JHK.
N36b1TounOCTh ¥ KOMMIakTHOCTH MoJiekyn JJHK. Crpoenne xpomaruna. Myramuu B JIHK
u (¢akropsl, ux Bb3bBatomme. Pemapauusa crtpykrypsl JHK u e€ 3Hauenuwe g
coxpanenuss BHI0B. HacnenctBennbie 3a0osieBanms. PHK, ux kmaccudukanus (TPHK,
pPHK, MPHK, MmaPHK, TMmPHK, Bupycusie PHK). CpaBHuTeNnbHas XapaKTepuCTUKA BUIOB
PHK mo ux crpykrype u ¢dyHnkiusam. Mexanusm oOuocuHTe3a (perumukaruu) JIHK.
®epmentsl (PHK-momumepasa, JIHK-nomumepaza, [IHK-nura3a) u OenkoBbie (hakTophl,
yuactByomue B perummkanuu JIHK. Permkannonnas Buika u stansl 6uocunrteza JJHK.
Oc00EHHOCTH peIUMKaIMU y Tpo- U 3ykapuoT. buocuntes PHK (Tpanckpumius) u eé
perymanus y npo- u 3ykapuor. lloHsitue o TpaHckpunroHax m onepoHax. Co3peBaHHe
(mponieccunr) PHK. Craiicunr u ero Buasl. Ayrocmiaiicunr. «Penakruposanue» PHK.
OOparHasi TpaHCKpHUINIHUS U €€ 3HAYCHHE JUIS CYIIECTBOBaHWs BHPYCOB (Ha mpumepe
BHUpyca UMMYHOIe(PUITUTA YEJIOBEKa M BUPYCOB I'PUIIA) U BHYTPUTEHOMHBIX MEPECTPOCK.
[ToHdaTHE O MOJABMIKHBIX TE€HETUYECKUX DBJEMEHTaX W HX 3HAYEHUU ISl HBOJIIOLUU
reHoMoB. [IoHaTHE 0 TeHeTnYeCcKOr UHKeHepuu. [IpuHIMIBI U cTpaTeruu MOJIEKYIIPHOTO



KJIOHUpOBaHUsL. JlOCTHKEHUSI U IEPCIIEKTUBBI MOJIEKYJISIPHOM OMOTEXHOJIOTUU.
Jlabopamopmuwie pabomul
1. Belgenenne HyKJIeonpOTEUNHOB U3 APOAOKEH.

Tema 8. Yeneeo0wt u ux oomen

Knaccudukamus yriaeBomoB. IIpocteie  yriaeBoabl (MOHOCaxXapwbl) H  HX
npeactaBuTesid  (pubo03a, TIIOKO3a, (pyKTO3a, ranakro3a). CIOXHBIE YIJICBOJBIL.
Hucaxapuasl (caxaposa, JakTo3a, Maibro3a). [lommcaxapuabl, uX CTpyKTypa H
npencraBuTeny (TJIMKOTEH, KpaxMmani, KieTyaTka, XWuTuH). OYHKIHH YrIeBOJIOB
(oHepreTmyeckasi, MeTaboiauYecKas, pelenTopHas ©  JAp.). [ JUKOMPOTEHHBI Kak
JeTepMUHAHTBl Tpynn kpoBu. OOmen yriaeBomoB. llytu pacmaga mnommcaxapuios.
Perymsimust pocdoponmza npu ygactun ropMoHoB, G-6enkoB, TAM® 1 mpOTEHHKUHAS3.
OOmeH T1iI0K030-6-PocdaTta (AMXOTOMHYECKHMH U anotomMuyeckuid mytu). OOMeH
OUPOBUHOrpasHON KucioTel. ['mukonus. CnuproBoe OpokeHue. JleficTBue 3TaHoNa Ha
OpraHu3M 4eioBeKa. [TonupepmeHTHBIN KOMILJIEKC OKHUCJIUTEIBHOTO
IeKapOOKCHUIIMPOBAHUST ~ MUPOBUHOTPANHOM  KuCHOThl. Lluknm  TpukapOOHOBBIX U
IUKapOOHOBBIX KHCIIOT, €ro 3Ha4eHHe B OOMEHE BEHIeCTB M 00ECIeYeHHH OpraHh3Ma
sHepruen. buocuHTe3 yriaeBoaoB. IloHsiTHe O mEpBUYHOM OMOCHHTE3E YIIEBOIOB.
I'mrokoHeorenes. buocuHTE3 OJINTO- U MOJINCAXAPUIOB.

Jlabopamopnuwvie pabomul

1. IIBeTHBIC peakMu Ha KpaxMmad.

2. KauecTBeHHbIE pEeaKIMIO HA MOHO- U IUCaXapUabl.

Tema 9. /lunuowt u ux oomen

OOmast xapaktepucThka W kiaccudukamus aunuaoB. CTpykTypa U (QyHKIIUH
TUNUI0B. Posib TUNIU0B B TOCTPOCHUH Ouooruueckux Memopan. CTpykTypa U QyHKIIUH
nunonpoTenHoB. OOMeH XupoB. Pacmaj >KMpoOB U B-OKUCIIEHUE BBICIIUX KUPHBIX KUCIIOT.
['nmuokcuiieBbli LMK M €ro pojb BO B3aWMOCBSI3M OOMEHa JMOUAOB W YIJIEBOJOB.
MexanusM OMOCHHTE3a BBICHIMX JKUPHBIX KHCJIOT. DBHOCHHTE3 TPUTIHUIIEPUIOB.
Hapymenus B oomene xupoB. OKupeHue U ero npuuuHbl. Bocku, ux crpoenue, GyHKIuu
U mpeactaButenn (crepmarieT, muenuHbiii Bock). Crte- puasl. CTeposbsl (XosecTepol,
aproctepon u ap.). CTpykrypa u (QyHKIHH CTEPOUIOB (XOJeBasi KUCIOTA, CTEPOUTHBIC
ropMoHsl). @ochonunuasl. buonornyeckas poisb dhochonunuaos. PochoUHOZUTHABI KAK
HMCTOYHUKH BTOPUYHBIX TOCPETHUKOB TOPMOHOB.

Jlabopamopmuwie pabomul

1. Onpenenenue TeMnepaTypsl IIABJICHUS U 3aTBEPACBAHUS )KUPOB

2. DOMyIbrUPOBaHUE KUPOB

Tema 10. Buonocuueckoe oxucinenue u cunmes AT®



HcTopus nzyuenus mnpoueccoB Ouonornyeckoro okucienus: padotsl A. H. baxa, B.
N. Tlamnanuna, O. BapOypra, B. A. Owurensrapara. PasnooOpaszue ¢GepMeHTOB
Oouonoruueckoro okuciaeHus. CHUCTeMbl MHKPOCOMAJIBHOTO OKHCJIEHHMS B  KIETKE.
[Mutoxpom P-450 u ero ponp B A€TOKCHKAMU KCEHOOMOTHKOB. CynepoKCHIANCMYTas3a,
KaTaja3a U UX poJib B 3allUTE OpraHM3Ma OT aKTHBHBIX (opM Kuciopoaa. CompsikeHue
okucienuss ¢ ¢ocopunupoBanueM.  CyOctpatHoe  dochopunupoBanue  u
dochopunupoBaHre Ha ypPOBHE JJICKTPOHHO-TPAHCIOPTHOW 1enu. [loHsTHE O
compsraromeil MmeMopane MuToxouApuil. Ctpoenue npoToHHOW AT®a3bl U BepOSTHBIC
MeXaHu3MbI cuHTe3a ATO.

Tema 11. I'opmonwt u ux ponv 6 00Mene seuiecme

Knaccudukanus ropmoHoB. CTepouiHblE TOPMOHBL: KOPTUKOCTEPOH, TECTOCTEPOH,
ACTPAANOI, SKAN30H. MeXaHu3M JEHCTBUS CTEPOUIHBIX TOPMOHOB. IlenTuaHbIe TOPMOHBI.
XapakTepucTUKa HHCYJIMHA, TOPMOHA pPOCTa, TUPEOTPONHMHA, racTpUHA, Ba30NPECCUHA.
MexaHu3Mm JACWCTBUS TENTUIAHBIX TOPMOHOB (HAa TpHUMEpe TIIFOKareHa W HHCYJIMHA).
Caxapnblii auadet u ero Buubl. [Ipoune ropmoHsl (aJpeHaMH, ayKCUH, THOOEpEITNHBI,
[IUTOKWHUHBI, TPOCTArJIaHJIMHbBI), UX CTPYKTypa U MEXaHuU3M JehcTBUA. Puimsunr-
¢akropel TOpMOHOB. Hefiporopmonsl (3HIOpGHHBEI W dHKedanuHbl). [IpuMeHeHHe
TOPMOHOB B MEJUIIMHE U CEIBCKOM XO35HCTBE.

Jlabopamopnuwvie pabomul

1. KauecTBeHHbIE peaKIIUU HA UHCYJIUH

2. Peakuus agpeHaanHa ¢ XJOPHBIM KEJIe30M

3. Peaknus agpenanvHa ¢ iiogom

Tema 12. Bzaumocea3v u pecynauus oomena eewecms. Ilpoonemot
OUOXUMUYECKOIL IKONOZUU

OOmue npeacTaBiIeHUsT O B3aUMOCBSI3M OOMeHa BemiecTB B kjeTke. [loHsTue o
KJIFOUEBBIX MeTa0o0JIMTax (MMPOBUHOrPAIHAA KUCTIOTA, KOpepMeHT-A U 1ip.). BzaumocBs3b
OCJIKOBOTO U HYKJIEMHOBOTO OOMEHA, 3HAYCHHE PEryjsTOpHbIX OenkoB. B3aumocBs3b
yIIEBOAHOTO M OenKkoBOro oomMeHa. Posb mupoBUHOTpagHON KUCIOTH U 1ukia Kpebca B
ATOU B3aMMOCBS3U. B3auMocCBs3b 0OMEHa yrieBOJIOB M JIMIKIOB; POJIb all€THIKOIH3UMA-
A B 3TOM mporiecce. YPOBHH PErysiiiii 0OMEHa BEIIECTB. KICTOYHBIN, OPraHU3MEHHBIN U
NOMYJISUMOHHBIA. TpaHCKPUIIIIMOHHBIN (ONEpOHHBIA) ypOBEeHb peryisuud. OCHOBHbIE
MEXaHU3MBbl PETYJISIMU 0OMEHa BelIeCTB B KieTke. OpraHu3MeHHbIN YPOBEHb PETYJIALIMH.
I'opmonanbHast perynauuss oOMeHa BemiecTB. KackaaHblii MeXaHU3M pETYJSLHUU C
Y4aCTHEM TOPMOHOB M BTOPHWYHBIX MOCPEIHUKOB. [I0MyIsLIMOHHBIN yPOBEHb PEryISLUU.
AHTHOMOTHKY MHKPOOOB, (DUTOHITUIBI PACTEHUMN, TEIEPTOHBI JKUBOTHBIX U WX BIUSHUE HA
MPOLIECCHI KUBHEJECATENBHOCTH. DKOJOTr0-OMOXUMUYECKHE B3aUMOJECUCTBUSA C y4aCTUEM
pa3IMyYHBIX TPYNI OPraHU3MOB: MHKPOOPTaHM3MOB, TpPUOOB, BBICIIMX PACTCHU,



KUBOTHBIX. TOKCHHBI pacTeHuil. [luimeBrsie nereppeHTsl W aHTUUAAHTHL. [luiieBbie
aTTPAKTAaHTBl U CTUMYJSATOPBL. XEMOPETYyJATOPBI, BO3ACHCTBYIOIIME Ha MO3BOHOYHBIX
KUBOTHbIX. HakomieHne U HCHOoJIb30BaHUE KUBOTHBIMH BTOPUYHBIX METaOOINTOB
pacTeHUH. AHTpPONOreHHbIE OMOAKTHUBHBIE BEIIECTBA M MPOOJIEMBI XUMHUYECKOIO
3arpsi3HeHUsT  Omocdeppl. DKkonoruuecku Oe3omacHele CIOCOObl  BO3ACHCTBHS  Ha
pa3JIMYHbIC BUJIBI )KUBOTHBIX, PACTEHUN U MUKPOOPTaHU3MOB.

Tema 13. Ilpoexmnasa paboma

[Mpemtaraercs s MPOSKTHOW PaOOTHI CIIEAYIONIME TeMbI (TIPUMEPHBIE):

1. KauecTBeHHbIE peakiiii HA aAMUHOKHUCIIOTHI U OCJIKH.

2. [Ipurorosienue pacTBopa Oemnka (suaHOTO anmbOymuHa). Pa3nenenue 6enkoB Ky-
PUHOrO SHIA IO UX PACTBOPUMOCTH. [leHaTypanus 0enkoB (oOpaTumast 1 HeoOpaTuMmasi).

3. CpaBHUTEIBHBIN aHAIIN3 MPOJAYKTOB KUCIOTHOTO U (hepMEHTATUBHOTO THIPOJIM3a
JIU- U TOJIMcaxapuaoB (Ha MpUMEpPE caxapo3bl U Kpaxmana).

4. Cneunpu4HOCTh NeHCTBUSA (DEPMEHTOB (amMmIIasa).

5. Bausinue Ha akTUBHOCTH (DEPMEHTOB TeMmIiepaTypsl, pH, akTHBaTOpOB U MHTUOU -
TOPOB.

6. Brinenenue pubOHYKICONMPOTENHOB U3 APOAIKEH.

7. KauecTBeHHOE onpe/esnieHne NpoayKTOB THAPOIN3a pUOOHYKIEOPOTEUHOB.

8. BblaeneHue rimkoreHa u3 nevyeHu >kMBOTHBIX. COMOCTaBIEHUE CTPYKTYPhI
INIMKOT€Ha U Kpaxmalia.

9. Pazzienenue yrieBogoB METOJ0M TOHKOCIOWMHOM XpomMaTorpadumu.

10.I'uaposn3 KUPOB MO JEUCTBUEM JIUIIA3ZBI.

11. BausiHue jKellur Ha aKTUBHOCTD JIUIIA3bI.

12.KauecTBeHHBIE pEaKIIUA HA TOPMOHBI.

13.buorenHas kinaccuukanys XUuMUYECKUX DJIEMEHTOB.

buonornuecku akTuBHbIE BellecTBAa. BUTaMuHbI

buonornuecku akTUBHBIE T00ABKU: PO aHaIUs UIH TOTh3a?

buonornueckas posib BATAMUHOB.

14.Butamun C u ero 3Hau€HHUE.

15.MlcKycCTBEHHBIE KUPBI — YIp03a 310POBbIO.

16.Mcrionib30Banue IPOXKKEN B MUILEBON IPOMBIIUIEHHOCTH.

17.VccnenoBanue PU3NKO-XUMHUYECKUX CBOMCTB MOJIOKA Pa3HbIX MPOU3BOAUTENIEH,
MMEIOIINX YKOJIOTHYECKUIN cepTU(UKAT.

18.Mon B npoyKTax MATAHUS U BIUSHHUE €T0 HA OPraHU3M YEJIOBEKA.

Jlabopamopmuwie pabomul
JlabopaTtopHas paborta Ne 1
«OmpeneneHue cpeasl paCTBOPOB AMHUHOKHUCIIOTY



Teopernyeckas 4yacThb
KuCnOoTHO-OCHOBHBIE CBOMCTBA @ —AMUHOKHCIIOT
[Io MpOTOIUTHUYECKON TEOPUH KUCIIOT U OCHOBaHUM, a-aMUHOKHUCIIOTBI OTHOCATCS K
amdoimTam, Tak KaK COAepaT B COCTaBEe MOJIEKYJbl KUCIOTHBIM U OCHOBHOW IIEHTpHI. B
BOJHOM pacTBOPE MOJIEKYJIa a-aMUHOKHCIIOTHI CYILIECTBYET B BUJI€ OMIOJIIPHOTO UOHA.
e 0
H—C’ CH;~CH—C

\ b .’l N
H, OH NH, ©

CH;—

Z—0

B 3aBucumoctu ot pH cpenbl MokeT npeodianath TOT WM UHOM 3apsia.

B cuiapHOKMCIbIX cpegax (pH 1—2) dopmupyercs katuonHas ¢opma a-
aMUHOKHCIIOTHI. B cumbHOmIenounoi cpeae (pH 13—14) npeodnamgaer annonHas ¢gopma
a-aMUHOKHUCJIOTHI.

CH;~GH-~COOH 5 Hoe oH-cH-000" o=t =  cH—CH—000

+ o |

NH, +H NH, T NH,

CymectByror 3HaueHuss pH cneneduyeckue s KaXAOW aMHHOKHCIOTHI, B
KOTOPOHM KOJIMYECTBO aHHOHHBIX (DOPM B pacTBOPE PABHO KOJUYECTBY KATHOHHBIX (HOPM.
[Ipu 3TOM HEOOXOAMMO YUUTHIBATh HATMYNE HOHOTEHHBIX TPYMITUPOBOK OOKOBOM 1IETIH.

3nauenue pH mpu KoTOpoM 0OLIME 3apsia MOJEKYJIbl a-aMHUHOKUCIOTHI paBeH O,
HA3bIBACTCS H302JICKTPUYECKON TOUKOH a-aMHHOKUCIOTH (pIAK).

Ecau pH pactBOopa COOTBETCTBYET M303JIEKTPUUYECKOW TOUKE a-aMUHOKHUCIIOTHI, TO
npu 2JiekTpodope3e HE MPOUCXOIUT JABUKEHHUS MOJEeKylabl B pactBope. Eciu p H
pactBopa < p |, To kaTnoHHass popMa a-aMUHOKHUCIOTHI ABMXKETCS K Karoxy. Eciu pH
pactBopa > p |, To aHmoHHas gopMa a-aMHUHOKHCIIOTHI JIBIKETCS K aHoay. Ha stom
ocHoBaHoO paszzenenue AK metogom anektpodopesa.

Jlnst GonbIIMHCTBA OEIKOB KUBOTHOTO MPOUCXOXKACHUS H303JIEKTPUUYECKHE TOUKHU
Jexar B mpeneiax ot 5,5 mo 7,0 (uckmovenwne: nencu — p | = 1, canbmun — p | = 12),
T. €. 6esku 00Js1anatoT 00Jiee BhIpaXKEHHBIMU KUCJIIOTHBIMUA CBOMCTBAMH.

[Tpu dusnonorunueckux 3uavenuss pH 7,34—7,36 in Vivo HU o1HA a-aMHUHOKHUCIIOTA
U HU OJWH OCJOK HE HAXOJIUTCS B HU30AJICKTPUUECKOM COCTOSHUHU, a MpeodiagaeT
aHnoHHas (opMa, OTPHUIIATEIILHBIN 3aps]] KOTOPOH ypaBHOBEIINBACTCS KATHOHAMU HATPHUSI
u kanus (Na+ u K+).

Ilpakmuueckan yacmeo

Hean: onpenenuts pH pacTBOPOB aMUHOKHUCIIOT U CJlI€NIaTh BBIBOJ O 3aBUCUMOCTH
3HaueHus1 pH oT cTpoeHuss aMuHOKUCIOT. [IpogoIKUTh U3ydaTh BOBMOKHOCTH JIATYUKOB
u nmporpammel Relab Lite.

PeakTuBbI U 000pyI0BaHKE:

1. KommsroTep.

2. KomnberotepHbiit uatepdeiic coopa nanubix Releon Lite.

Hatuuk  onpenenenus pH, XuMH4YecKHWe  CTakaHbl, MPOMBIBaJKa, BOJa



muctwmpoBanHasi, 0,01 M pacTBopbl aMUHOKHUCIIOT (TJIMLKMHA, alaHUHA, TTyTaAMUHOBOMN
KUCJIOTBI, JIN3UHA).

WNHcTpyKIus 10 BRIMOJIHEHUIO Ja00paTOPHOM paboTHhI:

1. 3akpenute gatuuk pH B namnke mratuBa U MOAKIIOYUTE U €r0 K IUJIAHIIETHOMY
peructpaTopy (KOMIbIOTEpY). 3amycTUTe porpammy u3mepenuii Releon Lite.

2. B xumnueckuii crakad Hanedte 30 M1 pacTBopa TiMIMHA, onycTuTe gaTuuk pH.
KoHuMK 4yBCTBUTEIBHOTO 3JIEMEHTA JOJKEH OBITh IOTPYKEH B PACTBOP HE MEHEE YeM Ha
3 CM ¥ He KacaThCsl HH JTHA, HU CTEHOK CTaKaHa.

3. Haxxmute knHonky «Ilyck». 3adukcupyiite mnokazanus pH  pactBopa
AMUHOKHUCIIOTHI.

4, TTpomoiiTe TaTUUK U3 pacTBOpa JUCTUIITMPOBAHHOMN BOIOM.

5. AHaIOTMYHO MOBTOPUTE M. 2—4 I JPYTUX aMUHOKHUCIIOT.

6. Pe3ynbraThl U3MepeHU 3aHECUTE B TAOJIUILY.

7. Chenaiite BBIBOJI.

Pezynvmamet uzmepenuit/naonrooenuii

I'imyramuno-
Basl KHCJIOTA

) 07010703 AJTaHUH JInzun

Dopmyiia AMUHOKHCIIOTHI

CootHomenue (pyHKIMOHATBHBIX TPYIIT
(aMHHO- ¥ KapOOKCUIILHOM IPYIIIIbI)

3nauenue pH no garuuky

I[Bet nakmyca

HBGT MCTHUJIOBOTO OPaHIKCBOTO

LiBet penondranenna

I_[BeT YHUBEPCAIIbHOTO HHAUKATOPA

JlabopaTtopnasi paGora Ne2

Omnpenenenne N303JIEKTPHUECKON TOUKH JKeTTaTHHBI

TeopeTnueckas yacThb

B un303nexkTpuyeckoil Touke pacTBOphl OENKOB HEYCTOMYMBBL. MoJeKyibl Oerka
OJIMHAKOBBIM KOJIMYECTBOM TOJIOKUTEIBHBIX M OTPUIATENILHBIX 3apsI0B JIETKO BBIMAAAIOT
B ocajok. 3HaueHue pH, cooTBeTcTByIOLlEE HW303JEKTPUUECKON TOYKe, SBISETCA
XapakTepHbIM JJIs1 Kaxkaoro Oenka. Brimagenne Oenmka B 0CaJOoK MOXKHO YCKOPHUTH
n00aBJIeHUEM BOJAOOTHUMAIOIINX BEILIECTB, HAIPUMED STUIOBOTO CIHUPTA.

XKenatuna (KenaTWH) — MOJUJECIICPCHAS CMECh TOJHUIEHTUAOB (MOJICKyIsIpHAs
macca—b0—70 Teic. [1), 0Opa3yemas u3 KojiareHa.

Kenatnna oO6paTUMO KOAryJIUPYIOMIUNA KOJIIOW, MOTyYaeMblii 3 (puOpuiLIsipHOTO
Oeyika KoJUTlareHa BhIBAPUBAHUEM B BOJIC MIKYPHI KUBOTHBIX, KOXKHU, KOCTEH, XpSIICH wiIn
CYXOXWIHMM, T. €. Marepuajsa, B KOTOpPOM cojaepxkurcs koiuiareH. Koctu mnepen
KUTITYEHUEM OOBIYHO CHadasia 00e3KUPHUBAIOT, @ IX MUHEPATbHBIE KOMIIOHEHTHI yIaJIsIOT,



oOpaOateiBast kuciotoi. llkypy, KOXy M CyXOXHIHS TPOMBIBAIOT U 00pabaThIBAIOT
U3BECTHIO, YTOOBI pa3MATYUTh KOJJIAr€H TMepel]] €ro IMpeBpallleHHuEeM B JKEJATHUHY.
[TonmydyeHue >kelaTMHbI CXOAHO C TOJIYYEHHEM KJies, HO BBbIBAPMBAHME B MpoOIEcce e
PUTOTOBJICHUSI JUTUTCS HE CTOJb JOJITO U HE TPUBOJUT K MOJHOM Jerpagaiu KoJjilareHa
710 SKMJIKMX KOHEYHBIX MPOJIYKTOB, MOATOMY Y JKEJIATHUHBI KEJTATUHUPYIOIIAsi CHOCOOHOCTh
BBIIIIE, YEM Yy KIIesl.

[Toutn 20% Beca >keJaTUHBI COCTABIIIET AMHUHOKHUCIIOTA TIUIMH. Takue OelKkoBbIe
OPOAYKTHI, KaK MsICO, O€THBI 3TOM aMUHOKUCIOTOM, SBIISIOMICHCS OJHUM U3 MCTOYHUKOB
SHEPTUM JJIsl OPTaHHU3Ma, MOATOMY KEJIATUHY MOXHO CUMTATh MPEKpPAcHON J00aBKOM K
MSICHOMY paluoHy. B kadecTBe 00paTuMO KOaryJaupyrolilero KoJUulouja >KellaThHa
peIoTBpaIlaeT KPUCTAJUIM3AIUIO caxapa; ¢ 3TOU 1eNblo €€ MPUMEHSIOT B KOHAUTEPCKOU
IPOMBILIEHHOCTH U MPHU M3TOTOBJICHUH MOPOKEHOTO. B Ipon3BOACTBE MOPOKEHOTO €€
WCIIONIB3YIOT TaKXe Mg TOT0, 4YTOObl YMEHBIINTH CBEpThIBAaHHE Oe€nka, Ka3ewHa,
Omarojmaps 4eMy M caM Ka3eWH, W JKApP B MOJIOKE Jydile ycBauBaroTcs. KemaTuny
n00aBIIAIOT BO MHOTHME JOMalllHuE Onrofa M B moiypaOpukaThl TOPTOB M KEKCOB. B
KauecTBe Oenka-MOAM(PHUKATOpAa OHA MOXKET CIY)KUTh MPEBOCXOJHBIM PEAKTHBOM JIJIs
oOHapy>KeHUsI HEOOJIBIIINX KOJIMYECTB TAaHHUHA.

Ilpakmuueckan yacmo

PeaktuBsl 1 o6opynoBanue: 0,5%-ii pactBop xematunsl, 0,1 M pacTBop yKCycHOM
kucioTel; 0,1 M pactBop arerata Hatpusi, 96%-i STUIOBBIA CHHUPT, MPOOUPKH; MEPHBIC
NUTNETKH, JaT4uK ompeaeneHus pH, Xxumudeckue cTakaHbl, MPOMBIBAJIKA, BOJA
auctuiuupoBanHas. Kommbrorep. KommbrorepHbiit nHTepdeiic coopa maHHbix Releon
Lite.

Hucmpykyus no 8vtnoaHeHuIo 1a00pamopHoi pabomul:

1. B maTh mpoHyMepOBaHHBIX MPOOUPOK MPHIICUTE PACTBOPHI YKCYCHOM KUCIOTHI U
arieTaTra HaTpUs B KOJIMUYECTBAX, yKa3aHHBIX B TaOHIIE.

2. [locne dero B kaxmyr mpoOupky mnob6aBpTe o 1 cm3 pacTBopa XKenaTWHBI U
XOPOLLIO MEPEMEIIANTE.

3. B xaxnayio mnpobupky mnpubaBbTe 1Mo 4 cM3 STWIOBOTO CIHpPTa W CHOBA
IepEMEIIIANTE.

4. Yepez 5—10 MuH mpOCMOTPUTE BCE MPOOMPKH W OIEHUTE CTETCHb MYTHOCTH
noJiyueHHbIX cMmeceil. pH Haunbonee MyTHONH CMECH COOTBETCTBYET HM303JEKTPHUUECKOM
TOYKE KEJIATUHBI C TOMOIIBIO HaT4yrka pH.

Odghopmnenue pezyromamos

Pesynbratel onbiTa opopmute B Buje TaOmuipbl. Onpenenute U303JEKTPUUECKYIO
TOUKY JKEJIaTHHBI.

Pe3ynomamul usmepenuil/naoniooenuii



0,5%0-ii pacTBOp Crenens
Ne nipo-| Cocras 0ydep- ’ OTHIOBBIH | MYTHOCTH 1O 5-
6 N 3 pH cmecn KeJaTH .
HPKM | HOM CMeCH, CM 3 cniupT, cM 0aJILHOM
HBI, cM3
mKaje
0,1 M
0,1 M CH3COOH CH3COONa

1,8 0,2 3,8 1 4

14 0,6 4,4 1 4

1,0 1,0 4,7 1 4

0,6 1,4 51 1 4

18 1,8 57 1 4

Koumponwvnwie gonpocwi:
1. KakoBo cTpoeHne a-aMHHOKHUCIIOT, HOMEHKJIaTypa aMUHOKHUCIIOT, H30MEpHsi?
2. Knaccugukanus a-aMUHOKHUCIIOT MO XapakTepy OOKOBOro paaukana, (hU3HKO-

XUMUYECKUE XapaKTEepUCTHKU OOKOBOW paaukana. Knaccupukanus a-aMUHOKHUCIOT IO

CIIOCOOHOCTH CHHTE3UPOBAThCS B OpraHU3ME.

3. Kakumu KUCIOTHO-OCHOBHBIMM CBOMCTBaMH 00JIaJal0T a-aMUHOKHUCIOTHI?
4. O0mme nytu  oOMeHa  a-aMUHOKHUCIOT B opraHusme.  Peaknuu

I[eKap6OKCI/IJ'II/IpOBaHI/IH, TpaHCaAaMHUHHUPOBAHUA, OKUCIUTCIBHOI'O AC3aMUHHUPOBAHUA.

Tecmoesvie 3a0anus:

1. TpuBHanbHOE Ha3BaHUE 2-aMUHO-3-TUAPOCKUTIPOIIAHOBON KHCIIOTHI

1) cepun;

2) TUPO3HH;

3) OKCHIIPOJIHH;

4) anmaHuH.

2. Hazsanue amunokuciaotsl H2ZN — (CH2)4 — CH(NH2) — COOH

1o 3amectutenbHoi HomeHkiatype IUPAC:

1) 2,6-muaMUHOTEKCaHOBAS KUCIIOTA;

2) 2,6-1MaMHHOKAIIPOHOBAS,

3) a,8-TMaMHUHOKAITPOHOBAS;

4) 1-kap6okcu-1,5-1MaMuHOIICHTaH.

3. bokoBoii pagukan acnaparuHOBOW KUCIOTHI:

1) ruapopUIBHBIN, TOIAPHBIN, HOHOTEHHBIHN, 3aPSHKEHHBIH OTPHUIIATEIILHO;
2) TUAPOGWIBHBIN, TIOJSIPHBINA, HOHOTCHHBIN, 3aPSIKCHHBIH MOJIOKUTEIBHO;
3) ruapOoGWIBLHBIN, TOJIIPHBIN, HEMOHOTECHHBIN, He3apPsHKCHHBIN;



4) ruipooOHBII, HEHOHOT'€HHBIH.



4. BOKOBOM pajivKaj apruHUHA:

1) ruapoUabHBIN, TOJSPHBIN, HOHOTCHHBIHN, 3apSIKEHHBIA OTPUIATEIILHO;

2) TUAPOGWIBHBIN, TIOJISPHBINA, HOHOTCHHBIN, 3apsSYKCHHBIH MMOJIOKUTEIBHO;

3) ruapoPHIbHBINA, OJAPHBINA, HEHOHOTCHHBIN, He3apsHKEHHBIMH;

4) runipohoOHBINM, HEMOHOT CHHBIA.

3ananus:

3ananue 1.

Cwmecp rMIMHA, alaHWHA, JU3WHA, ApTUHUHA, CEPUHA U TIyTAMUHOBOW KHCIIOTHI
pazaelsid MeToIoM ekTpodopesa ripu pH 6.

Omnpenenure HampaBieHUE IBM)KCHHUS AMHHOKHUCIOT MpH 3leKTpodopese, eciu
M303JIEKTPUYECKHE TOYKU STUX AMUHOKHCIOT COOTBETCTBEHHO paBHbI 3HaueHUs M PH: 6,0;
6,0; 9,8; 10,8; 5,7 u 3,2.

Pemenne:

B wuzoanektpuueckoit Touke (pl-pH) cymmapHbIii 3apsi a-aMHUHOKHUCIOTBHI paBEH
HyJI10. B TaHHBIX YCIOBUSX TaKO€ COOTHOLIEHWE BBINOJHAETCA JIs ajJaHWHA, TJIMLKWHA U
CEpUHA, 3TU aMUHOKHCIIOTHI B 3JIEKTPUUYECKOM I10JI€ IepeMeIaTbes He OyayT.

[Tpu pH > pl npeobnanaer annoHHas ¢popMa U aMUHOKHCIIOTA (B JaHHOM cllydae
IIIyTaMUHOBAs KHCIIOTa) OyIeT MepeMenaTbes K aHOY.

B cinyuae, xorna pH < pl B pactBope npeobnanaer katuoHHas ¢opma, OITOMY
JIU3UH U apTUHUH OyAyT MepeMeNaThCs K KaToay.

3ananue 2.

JlaHbl TpY aMHUHOKHCIIOTBI: acllaparuHoBasi, TM3UH U rauiuH. Onpeaennure, B KaKon
cpelie — KHUCJIOW, HEUTPATbHON WM IIEeOYHON — OYyAYT HaXOJIUTHCS U303JIEKTPUUECKUE
TOUYKH 3TUX KHUCIIOT MO CPAaBHEHUIO C MIIMIIMHOM, JUIsl KoToporo pl = 6.

Pewenue:

VY acnaparuHoBoil kucnotsl Pl Oyaer HaxoauThbecs B 0oJiee KHUCION cpene, 4em y
[VIMIMHA, TaK Kak JUIs TOJABJIEHUS JUCCOIMAIIMM BTOPOM KapOOKCHIIBHOW TPYMIIbI
TpeOyeTcs JOMOIHUTEIBHOE KOTMYeCTBO HOHOB H+.

VY nuzuna pl 6yaeT HaxoauThesa B 0oJiee MIETOYHOM cpesie, YeM y TIUIMHA, TaK Kak
Ui TpenoTBpanienns obpazoBanus Bropoir NH3+ rpymmer TpebyeTcst qomoiaHUTEIhHOE
KoJinuecTBO noHoB OH-.

3ananue 11 pa3BuTHS (PYHKIMOHAJIBHOI TPAMOTHOCTH

[louemy cBexxee MOJIOKO HE CBEPTHIBACTCA MpPU KUISYEHUH, a [MOAKUCIIEe
cBEpThIBacTCA? UTO MOXKHO cJenaTh, 4TOOBl M30€KaThb CBOPAYMBAHUSA TOJKHUCIIETO
MOJIOKa?

Omeem:

[Ipyn KuIsgueHUH MOJIOKA Ka3eMH BCErjaa ACHATYypUpyeT, HO BBINAJAaET B OCAJO0K
TOrJa, Korjxa JUIEH 3apsga. B cBexkeM MOJIOKE MOJEKYJbl Ka3eMHa HUMEIOT
OTpULIATENbHBIN 3apsan. MoJekysabsl Ka3emHa JIMIIEHbl 3apsna B Kuciaoil cpeae( T. €. B



KHCIIoM MoJioke). Cre1oBaTeNbHO, U303JIEKTPUYECKasi TOUKa Ka3eMHa HaXOAUTCS B KHCIIOM
cpene. [IpenoTBpaTUTh CBEPTHIBAHKE MOXKHO MYTEM J0OABIICHUS COJIbI.

Jlabopamopnasa paboma Ne 3

Onpeoenenue memnepamypul niae1eHUsA AMUHOKUCTIOM

Teopemuueckan wacmao

Kaxmoe wHAMBUAYaTbHOE COCOUHEHUE XapaKTepuzyeTcs HabopoMm (U3HKO-
XUMHUYECKUX KOHCTaHT. Hambosee pacnpocTpaHEHHBIMU M3 HUX SBIAIOTCS TEMIEpaTypa
KUIICHUS U TUIABJICHUS, TIOKA3aTelb MPEJIOMIICHUS, TNIOTHOCTD.

TemnepaTypoil MJaBIeHUS CYUTAIOT UHTEPBAJI TEMIEPATYp C MOMEHTA MOSBJICHUS
KUAKON (a3bl 10 MOMEHTA MOJIHOTO MCUYE3HOBEHUs TBEPAOH (a3bl. UeM BelIecTBO YHIIIE,
TEM MEHBIIIE HWHTEPBAJI TEMIEpaTyphl IUIaBieHus (kak mnpaswio, He Oomee 0,5°C).
HesnauntenbHble KOMTUYECTBA MPUMECH MPUBOJAT K CUIBHOMY CHIDKCHHUIO TEMIIEpaTyphl
raBieHus. PacxoxneHue ompeaenseMoil TemrmepaTypbl IUIaBICHHS W CIPABOYHOU
BEJIMYUHBI JIJIS1 YUCTOTO COSTMHEHUS TOJDKHBI COBMAAATh.

[Tpu HarpeBaHMM BelECTBA B HEM YCTaHABJIMBAETCS TEIJIOBOM OallaHC. CKOPOCTb
NOJIBOIA TEIJa B KAKOW-TO MOMEHT CTaHOBMTCS PaBHOM CKOPOCTH €ro pacCerBaHMSL.
[TockosbKy CKOPOCTh MOJIBO/IA U CKOPOCTh PACCEMBAHUS 3aBUCST OT Pa3HOCTH TEMIIEPATyp
MEXIy OOBEKTOM H CpEIoi, TO B COCTOSHUHM TEIJIOBOIO PABHOBECHS Y BELIECTBA
yCTaHaBIIMBaeTCs ompezenéHHas Temmneparypa. OHa 3aBeJOMO HUXKE, YeM TeMIeparypa
TJIAMEHH, 33 CUET PAaCCeUBAHUS TEIUIA.

AMUHOKHUCIIOTHI — OECI[BETHbIE KPUCTAIUIMUECKHE BELIECTBA, PACTBOPUMBIE B BOJIE;
£ 220—315 °C. Bricokas Temneparypa IUIaBJICHUs] aMUHOKHUCIIOTHI CBSI3aHA C TEM, YTO
UX MOJIEKYJIBI UMEIOT CTPYKTYPY INIaBHBIM 00pa3oM aM(pOTEpHBIX (IBY3apsAHBIX ) HOHOB.

Jl71s Bcex aMUHOKHUCIIOT HE MPEACTABIIAETCS BOBMOXKHBIM OJTHO3HAYHO (DUKCHPOBATh
TEMIEPaTypy MJIABICHHS, TOCKOJIBKY 3TOT MPOIIECC COMPSIKEH C PA3I0KECHHEM.

TepMmuueckass gecTpykuus ¢parMeHTa TIJUIMHA HAOJIIOAAeTCd B HMHTEpBaje
TEMIEpaTyp, Kak MpPaBUIO, B 3aBUCUMOCTH OT 3aMECTUTENEeW B pajukane, NpudéMm
XapakTep paJuKaia BIUsSeT Ha CTAAUWHOCTb U CKOPOCTh MPOIIEcca Pa3ioKEeHHS.

Ilpakmuueckan uacmp

Leab: npo1eMOHCTPUPOBATH BO3MOKHOCTH CIIMPTOBKH JIJIs1 HATPEBAHUS BEILLIECTB.

[lepeyenb naTymkoB UU(POBOIM J1abOpaTOpUM: JATYUK BBICOKOTEMIEPATYPHBIN
TEPMOMAPHBIN.

JlomomHUTEIPHOE 000PYIOBAHUE: IITATUB C 3AKUMOM; CITUPTOBKA.

Martepuanbl ¥ peaKTUBBI: CIIUPT ITUIIOBBIN, AMUHOKHCIIOTHI.

Texnuka 6e3onacnocmu:

1. PaGoTa cBsi3aHa ¢ OTKPBITHIM INIAMEHEM — OeperuTech oxoral

2. Tepmonapa Tociie W3BJICUEHUS W3 IJIAMEHH OCTHIBAET HE cpasy — Oeperurech
o>ora!

3. B criupToBKE coepKUTCS roprovast JKUIKOCTb.



4, PaboTaTh B OYKaX.

Hucmpykyus K 6btnonneHu1o 1a00pamopHoi padoomol:

B mpoOupky HachIlbTe MOPOIIOK INIMIIMHA HAa 2—3 CM IO BBICOTE. 3aKpEIuTe
npoOUpKYy B JIAlIKE IITaTHBA, a TEPMOIMAPHBIA JATYUK TaK, YTOOBI €r0 KOHYUK JOXOJIMJI
MOYTH JI0 JHA MPOOWPKH, HO HE Kacajcs HU JHA, HH CTeHOK (puc. 1). OTmerbTe
TeMnepaTrypy riviuHa.

3aXTUTE CHUPTOBKY U MOCTaBbTE €€ MO MPOOUPKY C TIUIIUHOM.

HaOmronaiite 3a M3MEHEHHEM TEMIIepaTyphl, 3aHOCS PE3yIbTaThl HU3MEPEHUN B
Ta0JIuILy.

Yepes HEeKOTOpOE BpeMsl IIOCJI€ Havalla HarpeBaHusl TeMIepaTypa CTaOUuIn3upyeTcs.
[Tocne »Toro ocTaHOBUTE HarpeBaHUE.

O6parute BHuMaHue! CTaBUTH HarpeTyr NPOOHUPKY B IIACTHKOBBIM INTATUB
Henb3s. Hy)KHO T0KIaThCs €ro OXJIaXEHUS B JIAlKe [ITaTUBA.

Pezynvmamut uzmepenuit/naonrooenui

Ne ' Temmneparypa rmununa [Temneparypa riaunuHaTemneparypa ruuuHa (Temmneparypa riiMnuHa
0e3 HarpeBaHus yepe3 | MuH yepe3 3 MUH yepe3 5—6 MuH

1

Ne | Temneparypa ananunna [Temneparypa ananuna TemmepaTypa ajaHuHa |Temiieparypa ajlaHuHa
0e3 HarpeBaHus yepe3 | MuH yepe3 3 MUH yepe3 5—6 MuH

2

Ne |Temneparypa rmyra-  Temneparypa riyra-  Temneparypa rayra-  (Temmneparypa riyra-
MUHOBOW KHUCJIOTHI 0€3 MHUHOBOW KHCIIOTBI MHHOBOW KHCJIOTBI MUHOBOH KHCIIOTBI
HarpeBaHus qe- ye- ye-

3 pe3 1 MuH pe3 3 MuH pe3 5—6 MuH

Ne |Temneparypa nusuna |Temneparypa nusuna (Temneparypa im3uHa |Temmneparypa au3nHa
0e3 HarpeBaHUs yepe3 | MuH yepe3 3 MUH yepes 5—6 MuH

4
Ananocuuno npoeedume onslm C dpyeuMu amMuHoxkuciomamu, Hanpumep ajaiaiuHoM.
Bboi6oowvi:
Coenaiime 661600 0 memnepamype niagieHus amuunokuciom. Yem oHa

obycnosnena?

KoHTpoJIbHBIE BOIIPOCHL:
1. [louemy TemMnepaTrypa, 10 3Ha4CHUN KOTOPOU YIAETCS HArPETh BEILECTBO, HUKE

TEeMIIepaTyphl TIAMEHHU?
2. [Touemy HEBO3MOXXHO OAHO3HAYHO 3a(DMKCUPOBATH TEMITEpaTypy TUTABICHUS IS

AMUHOKHCJIOT?

3. Ucnonb3ys

JaHHBIC

JUTEPATYPHI,

3aMCHHUMBIX U HC3aMCHHUMbIX aMHWHOKHCJIOT.

CpaBHHUTE

TEMIIEPATYPBI

IIJIaBJICHUA



Jlabopamopnasa paboma Ne 4

Bausanue memnepamypuol na ceoiicmea 6enkoe

TeopeTnueckas 4acTb

OO1mMM CBOMCTBOM a-aMUHOKHCIIOT SIBJISIETCS POIECC MOJMKOHIEHCAIUH,
NPUBOJSIIUN K 00pa30BaHUIO MENTU0B. B pe3ynbpraTe 3TOl peakunu GopMupyroTcs
aMUJIHBIE CBSI3U 110 MECTY B3aUMOJICHCTBUSI KapOOKCUIILHOM TPYMIIbI OJJHOM a-
AMHHOKHCJIOTBHI U aMUHOTPYIIIBI APYTrOM a-aMUHOKHUCIIOTHL. B nmentuaax sra cBs3b
HA3bIBAECTCSA MENTUIHON CBA3BIO B COCTABE MENTHUIHOW I'PYIIIIHL.
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Ha3Banust mnenTugoB CTPOSITCA TYTEM  MOCIEAOBATEIBHOIO  MEPEUUCIICHUS
AMUHOKHCIIOTHBIX OCTAaTKOB, HauMHasi ¢ N-KoHIa, ¢ mobaBnenneM cyddukca -mi, KpoMe
nocieaneil C-KOHIIEBOM aMUHOKHUCIOTHI, 111 KOTOPOMl coXpaHsieTcsl €€ MOJTHOE Ha3BaHUE.
JIst ocTaTKa acmaparnHOBOW KUCJIOTHI UCIIOIb3YETCSl HA3BaHUE aCTIapTHIL.

VY cTaHOBIEHO, YTO AJIsl K&XI0T0 OejKa XxapakTepHa TOJbKO OAHA IPOCTPAaHCTBEHHAS
CTPYKTypa, B KOTOpPOW OH CTaOWICH W TPOSBIAECT OHOJOTHYECKYIO aKTUBHOCTH. JTa
CTPYKTypa HOCHUT Ha3BaHWE HATUBHOW kKoHdbopmaiuu Oesika. V3MeHeHHe HaTUBHOU
KoH(popMauu Oenka, COMPOBOXKAAIOUIEECS IMOTEPEeH XapaKTepHBIX MJii HEro CBOMCTB:
PacTBOPUMOCTH, OMOJIOTUYECKOW aKTUBHOCTH, DJEKTPODOPETUUECKON MMOJBMKHOCTH H
IIp., Ha3bIBACTCSA JeHaTypauueil. Jlenatypanus, Kak MpaBuio, 3aTparuBaeT Y€TBEPTUUHYIO,
TPETUYHYI0O M YaCTUYHO BTOPUYHYIO CTPYKTYphl OEJIKOBOM MOJIEKYJIbl U HE
COTIPOBOXK/IACTCS KAKUMU-THOO W3MEHEHHSMHU TIEPBHYHON CTPYKTYphL. JleHaTyparuio
MOTYT BBI3BIBATh pa3IW4YHbIE (PU3MUECKHE ¢ XUMHUYECKHE (DAKTOPBI: BBICOKAS




TEMIIEPATYpa, MEXAHUYECKHE BO3JICHUCTBUSA, JECUCTBUE WMOHM3UPYIOIINUX W3IyYEHHH,
o0paboTKa yJIbTPa3BYKOM, JIEUCTBHE OPraHUYECKUMH PpACTBOPUTENISIMU, PacTBOpaMU
KHUCJIOT, LIEJIOUEH, COJICU TSKEIBIX METAJUIOB. [IpumMepoM TEIUIOBOM JeHATypaluu MOXKET
CIIy’)KUTh CBEpPThIBaHME Oenka Tpu Bapke sull. JleHaTypaius O€IKOB MPOUCXOIUT B
KEITyaKe, TJe UMEETCS CUIBHOKHUCIAs Cpela U 3TO CIOCOOCTBYET PACIIEIUICHUIO OENIKOB
nporeonuTHIeckuMu  pepmentamu. [lo mMepe cTapeHHWsi oOpraHu3Ma MPOUCXOIUT
MOCTEIICHHAs, XOTS M YPE3BbIUAMHO MEJJICHHAs, JE€HATypalusi OCIKOB U CHUXEHUE HX
ruapobunsHOoCTH. [Ipy ompenenéHHBIX YCIOBHSAX J€HATYPUPOBAHHBIA OEJIOK MOXKHO
YaCTUYHO WJIM MOJHOCTHIO BEPHYTh K UCXOJHOMY HAaTUBHOMY COCTOSIHUIO. Takol mporecc
Ha3bIBAETCA PEHATYpALMEH, a OEIOK — PEeHAaTypUpO- BaHHBIM. DTOT MPOIECC MTPOUCXOIUT
CaMOMPOU3BOJILHO TIPHU 3HaueHusix pH u TemmepaTypsl, 0OecrneuynBarONMX CTaOUIBLHOCTD
HaTUBHON Gopmbl. PeHaTypainio OOBIYHO MPOBOAST B MSTKUX YCJIOBHSX, MEIJIECHHO
CHHMas BO3JICHICTBHUE.

OObIuHO JeHaTyparys Oenka HaOmogaercs IN VItro, mpu BO3JACHCTBUM HAa HETO
aHOMAJILHOW TeMITepaTypbl WM JeHaTypaHTa MoueBuHbI, H* mimm OH™ wmonoB (T. e.
aHomaimpHOoro pH) m 1. n.) OnmHako pacmaa TBEPAOH CTPYKTYpbl Oelka W 3aTeM o€
MOBTOPHAsi CaMOOpraHU3alusl MPOUCXOJUT M B KUBOW KIETKE — YTO WUIPAET BAXKHYIO
POJIb, HAITPUMEP B MPOIECCE TPAHCIIOPTA OEIKOB Yepe3 MEMOpaHHI.

B wuntepBane temmeparyp, npubmusutenbHo or 0 go 40 °C, pacTBOpuMOCTH
OoJIbIIMHCTBAa OEJIKOB BO3pacTaeT C IMOBBIIICHHEM Temreparypsl. [Ipu temmeparypax,
npepimaronmx 40—50 °C, OonpmMHCTBO OENKOB yTpauyuBaeT CTaOMIBHOCTB,
HAYMHACTCS MX JCeHaTypalusi, COMPOBOXKIAIONMIASICS OOBIYHO PE3KUM CHIKEHHUEM
PacTBOPUMOCTH.

[IpakTueckas 4acThb

Ienwy: npoaeMOHCTPUPOBATH MPOLIECC AEHATYpaluu OeliKa.

[TepeyeHb AaTIYMKOB IUGPPOBOI JTaOOPATOPUH: TATUYUK TEMIIEPATyphl (IIIATHHOBBIN).

JlonoyiHUTENBbHOE 000PY0BAHUE: ITATUB C 38)KUMOM; CITUPTOBKA.

Marepuansl 1 peakTUBbBI: PaCTBOP SIUYHOTO OejKa.

Texnuka 6e3onacHocmu:

1. PaboTa cBsizaHa ¢ OTKPBITHIM TUTAMEHEM — OeperuTech oxoral

2. JlaTuuk TemmepaTypbl MOcie U3BJACUYCHHS U3 TJIaMEHH OCTBIBAeT HE cpa3zy —
Oeperurech oxora!

3. B crimpToBKe comepKuTCs roprodast KUAKOCTb.

4, PabGorath B oukax.

Hucmpykuyus K 6btnonHeHu1o 1a00pamopHoil padoomat.

B 4 npobupkun momecture mo 0,5 mMi pactBopa smuHOTO O€nka. 3akpenuTe
MpOOUPKY B JIAMKE IITATHBA, a JATYUK TEMIEPATyphl TaK, 4TOOBI €ro KOHYUK JOXOJIHII
OYTH 70 AHA MNPOOMPKH, HO HE Kacalcs HHM JgHA, HM CTeHOK (puc. 1). OrmersTe



TEMIIEpaTypy pacTBopa sUYHOTO Oenka. [IpuUroToBieHHBIH  pacTBOp  JOJHKEH
peaBapUTENbHO ObITh OXJIAXKIEH.

3aXruTe COUPTOBKY M MOCTaBbTE €€ IMOJ MPOOUPKY C PacTBOPOM SIMYHOTO Oerka.
HaGnronaiiTe 3a m3MeHEeHHEM TeMIIepaTypbl, 0coOOeHHO BHUMaTenbHO Tocie 50 °C, 3aHocs
PE3yNbTAaThl U3MEPCHUN B TaOIHITY.

Yepe3 1—2 MUH OCTAaHOBHTE HarpeBaHUE.

PactBop oxmnaaute u pactBopute B Boje. Caenaiite BEIBOJI.

Oo6parutre BHHMaHue! CTaBUTh HArpeTyr0 MPOOUPKY B IUIACTUKOBBIM IITATHUB
Henb3a. Hy)kHO 10k IaThes €€ 0XJaxIeHHs B JIalKe IITaTUBA.

J171st cpaBHEHMSI POBEUTE OIBIT C U30JIATOM PACTUTEILHOTO OelKa.

Pe3ynvmamut uzmepenuit/naonrooenuii

TeMnepaTypa HarpCBaHus BpeMH HACTYIUICHUA ACHATYpaluu

PactBop sinuHOrO OEnka

M305T pacTUTENBLHOTO O€ejKa
(ropoxoBoro)

KoHTpoJibHbIE BONPOCHI:

1. Kakue u3MeHEeHHs TIPOUCXOIAT B CTPYKType Oenka mpu HarpeBaHun? MeHseTcs
JIM €ro NepBUYHAs CTPYKTypa?

2. Kak Ha3bIBaeTcCs Mpoiiecc CBEpThIBaHUS OEIKOB?

3. [loueMy cBepHyBIIUICS OEIOK HE pacTBOPSETCS B BOJIE?

3ananmue:
[Ipuneiite x su4yHOMY O€NIKYy COHPT WM KucCaoTy. YTo HaOmomaere npu
n00aBJIeHUN K 0Ky CITUPTA U KUCIOTHI?



