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AKTYyaJIbHOCTh IPOrPaMMBbI

[Iporpamma umeeT couuanbHyl0 3HAUMMOCTh JJI1 Hamero oduiectBa. Poccuiickomy
o0lIlleCTBY HY>KHbI 0Opa30BaHHbIC, HPABCTBEHHBIC, MPEANPUUMUYHUBBIC JIIOAH, KOTOPHIC
MOT'YT CaMOCTOSITEJIbHO TPUHUMATh OTBETCTBEHHBIC PEIICHUS B CHUTYyallMsIX BHIOODA,
MPOTHO3UPYS MX BO3MOXKHbIE MocinencTBus. OaHa U3 3a1ay 0Opa30BaHMs HA CETOJHA —
BOCIIUTaHUE B PEOEHKE CAaMOCTOSTENbHONW JUYHOCTU. J[aHHAsi mporpamma CrocoOCTBYET
Pa3BUTHIO Y yUaIUXCS CAMOCTOSATENIBHOTO MBIIIJIEHUS, (POpMUPYET YMEHUSI TPHUOOPETATh
U TpPUMEHATHh, I[OJIyYCHHBbIC 3HAHUS Ha TNpakTuke. Pa3Butue u ¢dopmMupoBaHue
BBIIICYKA3aHHBIX KA4eCTB BO3MOXXHO OJjarojaps pa3BUTHIO HAy4YHO-TO3HABAaTEIbHOTO
UHTEpeCca BO BpeMsl 3aHITHH.

Kypc mnpegnazHadueH ywamuMmcsl CTapiied IIKOJIBI  €CTECTBEHHO-HAYYHOTO,
TEXHOJIOTUYECKOTO WJIM YHHBEPCAIBHOTO mpoduiei oO0yd4eHHss W MOXKET OBITh Kak
00si3aTeNIbHBIM ~ YU4e€OHBIM MPEIMETOM II0 BBIOOPY ydYallerocs |3 KOMITOHEHTa
00pa3oBaTeIbHON OpraHu3aliy B BapUATHBHOM YacTH y4eOHOro IjlaHa, TaK U KypCOM B
paMKax BHEYPOUHOH MAESATENBHOCTH W/WIM JIONOJHUTEIbHOro oOpa3zoBanus. IlocoGue
PEKOMEHIYeTCsl UCTIOJIB30BATh JIJIS MPOBEICHHUS JICKTUBHBIX KYPCOB.

KoHuenuusa coBpeMeHHOTo 0o0Opa3oBaHUs MOJIPa3yMEBAET, YTO YUYUTENb MEPecTaér
OBbITh OCHOBHBIM HCTOYHMKOM HOBBIX 3HAaHUW, a CTAaHOBHUTCS OPraHU3aTOPOM
NO3HABATENIbHON  JESATENBHOCTH  y4yalluXcs, K KOTOPOM MOKHO OTHECTH U
UCCIIEN0BATENBCKYIO NEeSITENBHOCTh. COBpEMEHHBIE SKCIIEPUMEHTAIBHBIE UCCIIEIOBAHUS 110
XUMHHU YK€ TPYIHO MPEACTaBUTh 0€3 HMCHOJb30BaHHUS HE TOJBKO aHAJOTOBBIX, HO U
UGpPOBBIX ~ U3MEpPUTENBHBIX  mpubopoB. B ®dexepambHOM  TOCYAapCTBEHHOM
obpazoBatenbHoM ctanaapre (PI'OC) mponucaHo, YTO OTHUM U3 YHUBEPCATBHBIX YICOHBIX
NEUCTBUM, MPUOOPETAEMBIX YYAIIUMHUCS, JOJIKHO CTaTh YMEHHE «IIPOBEIEHHUS OIBITOB,
IPOCTBIX JKCIEPUMEHTAIbHBIX HCCIEAOBAaHUM, MPSAMBIX M KOCBEHHBIX HW3MEPEHUN C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W HU(PPOBBIX H3MEPUTENBHBIX TpuOOpoB». st 3TOrO
YUHUTETh XUMHH MOXET BOCIIOJIB30BAThCA yU€OHBIM 000pPYAOBaHME HOBOTO TTOKOJICHHS —
U (QPOBBIMH JTAOOPATOPUSIMH.

[udpossie mabopaTopuu MO XUMUU TMPEACTABICHBI JaTYUKAMH NI U3MEPEHUS U
pETHCTpaAIMU Pa3IUYHBIX MapamMeTpoB, HHTep(deiicamu cOopa MaHHBIX U MPOTPAMMHBIM
oOecrieueHneM, BU3YAIH3UPYIOIINM SKCIIEPUMEHTAIBHBIE TaHHbIe Ha dKpaHe. [Ipu stom
AKCOEPUMEHT OCTa€TCsd TPAJAUIMOHHO HATYpHBIM, HO JaHHbIE SKCIEPUMEHTa
00pabaThIBalOTCSI W BHIBOAATCS Ha OJKpaH B pEaTbHOM MacmiTabe BpEeMEHH U B
parmoHabHOM Tpaduueckoit (opMe B BUIC YUCICHHBIX 3HAUCHHH, TUarpaMm, rpaukoB U
tabnul. OCHOBHOE BHUMaHHE yYallUuXcsl MPH 3TOM COCPEIOTAYMBAETCsl HE Ha COOpKE U
HACTPOIKE SKCIIEPUMEHTAIILHON YCTAHOBKH, @ Ha MPOEKTUPOBAHUU PA3IMYHBIX BAPUAHTOB
MPOBEJCHUS DSKCIEPUMEHTA, HAKOIUIEHUU JIaHHBIX, MX aHaJIW3€ W HHTEPIpETalNH,
bopMyITHUPOBKE BHIBOJIOB.

C TOUYKM 3peHHs] HAYKH, SKCIEPUMEHT — 3TO UCCIIEIOBATEIILCKUNA METO/I O0OyUYEeHUs,
KOTOPBIM MOAHUMAET MO3HABATEIbHBI MHTEpEC Ha 0oJiee BHICOKUN YPOBEHb, YCUIMBAET



MOTHUBAIAK0 CAMOCTOSITENILHOW JEATEIbHOCTH. MccnemoBaTelbCKUl METON  SBJISETCA
ycioBueM (OpMUPOBaHUS HMHTEpeca, MOTPEOHOCTH B CaMOCTOSITENIBHOM, TBOPYECKOU
JEATeNbHOCTU YYaIIuxcsl.

UccnenoBatenbCckuil MPoOIIECC COCTOUT M3 HECKOJIBKUX ATAroB: pa3jeieHUE CMECH
BEILIECTB, BBIJICIICHUE MOJIEKYJ OMPEICIEHHOTO CTPOCHHUSI, UX UACHTU(DUKAIIUSA U U3YUEHUE
poJii B MeTaboJIU3MeE.

3aHATUSA UHTETPUPYIOT TEOPETUUCCKUE 3HAHUS, U MPAKTUUYECKUE YMEHHUS, U HABBIKU
yUYaluxcs B €IUHOM Ipoliecce ASSTEIbHOCTH YUeOHO-UCCIeI0BATEIbCKOTO XapaKkTepa.

JlaHHBIN KypC COAEPIKATEIIBHO CBA3aH C KypcaMu XUMUH, OMOIOTUH, GU3UKHA U HOCUT
WHTETPUPOBAHHBIM  XapakKTep,  CIOCOOCTBYS  Pa3BUTHIO  €CTECTBEHHO-HAYyYHOTO
MHUPOBO33pCHUS ydanuxcs. B ydeOHOM 11aHe 3JIEKTUBHBIA Kypc «buoxumusy sBisieTcs
YacThIO TPEAMETHON obsiacTu «ECcTeCTBEHHO-HAy4YHbIE MpeaMeTh». MaTtepuan mocoous
oOecrieurBaeT: 3HAKOMCTBO C COBPEMEHHBIMH (PYHJIAMEHTAIbHBIMA W TPHUKIATHBIMU
UCCJICIOBAaHUSAMH B 00J1acTH OMOXUMUM; GOPMUPOBAHUE Y 00YUAIOIINXCSI KOHBEPTEHTHOTO
MBIIUICHHS; yrayOjieHne W 00O0OIIeHNEe 3HAHHWKM IIKOJBHHUKOB O BBICOKOMOJICKYIISIPHBIX
BEIIIECTBAX, METOJAX MX HU3YUYCHHUsI; PACKPBITHE MPUHIIMIOB (YHKIIMOHUPOBAHUS KUBBIX
CHUCTEM; B3HAKOMCTBO C HCTOpPHEH pa3BUTUS €CTECTBO3HAHUS W COBPEMEHHBIMU
pa3paboTkamMu Yy4Y€HBIX; BOCIHUTAHHE OEPEeKHOr0 OTHOILIEHUS K JKUBOM MPUPO/IE,
dbopMupoBaHUE KyJIbTYphl MHUTaHUS; OOy4YeHHE AapryMEHTHPOBAHHOMY  BEACHUIO
IUCKYCCHH; )KEIAaHUE 3aHUMAThCSI HAyYHO-TIPAKTUYECKON JEATENbHOCTHIO.

[locoGue comep>KUT METOAUYECKHEe KOMMEHTapUM MO OpraHu3aluy 3aHSATHH
(ocobeHHOCTH, CTPYKTYpa, COAEpKaHNue, BUJIBI ACSITEIIbHOCTH, (POPMBI 3aHATHIA U T. 1.). Ha
3aHATHSX ~y4alllhecs pa3BUBAIOT AHAIUTUYECKUE CIOCOOHOCTH TMPU TMPOBEACHUU
NPAKTHYECKUX PAOOT, yCTaHABIMBAIOT MPUUYMHHO-CIEICTBEHHBIC CBSI3M TPU H3YUCHHUH
METOJIOB OMOXMMHUHU, Y3HAIOT O BO3MOXKHOCTSAX WX MPUMEHEHUS B MEIUIIMHE, MUIICBOU
IPOMBIIIIEHHOCTH, (hapMalieBTHKE.

Lenesas aynuropus

VYyamuecs 10 u 11 xiaccoB 001meo6pa3oBaTeIbHBIX MIKOJ, KOTOPhIE 000PYAOBaHBI
«IIKOTbHBIMH KBAHTOPUYMAMM.

[esns mporpaMmel

O3HaKOMHUTH y4yalmIUXcss C OHOXMMHEHW KakK HAyKOW JKCIIEPUMEHTATBHOM,
coueraronieil B ce0e OPraHNYecKyl0 XUMHUIO U OMosioruto. Takke JTaHHBIM KypC MOMOXKET
c(hOpMHPOBATH HABBIKA CAMOCTOSITEIBHON PAa00THI C MU(PPOBBIMU AATYUKAMU, TIPOBEICHUS
U3MEpPEeHU U 00pabOTKU MOTYYEHHBIX U3MEpeHHl. Pa3BUTh MO3HABATENbHBIN UHTEpPEC U
METanpeMETHbIE KOMIIETCHIIMM OOY4YaIOIIMUXCS Yepe3 MPAKTUUYECKYI0 AESTEIbHOCTS;
paclIMpuTh, YIIIyOUTh W OOOOIIMTH 3HAHUS O CTPOCHHWM, CBOMCTBaX M (PYHKIUAX
OornoMoeKys; chOpMHUPOBATh YCTOMUMBBIN MHTEPEC K MPO(PECCUOHABHOMN eSITEILHOCTH B
00J1aCTH €CTECTBEHHBIX HaYK.



[Inanupyemsble pe3yabTaThl OCBOEHUS YU€OHOTO IPEIMETa XUMUU C ONUCAHUEM
YHUBEPCAJIbHBIX YUEOHBIX TEUCTBUI, TOCTUTAEMBIX 00 y4arOIIUMUCS

JIMYHOCTHBIE PE3yJIbTATHI:

OOyyarouics MoIy4uT BO3MOXKHOCTD JUIsl (POPMUPOBAHUS CIIEAYIOLIUX JIMYHOCTHBIX
YVI:

onpeiesieHre MOTUBAIIMY U3YUYeHUSI yUeOHOro MaTepuaa;
OIICHUBAaHHUE YCBAMBAEMOT0 YUeOHOr0 MaTepuasa, UCXO/s U3 COIMATbHBIX U JIMYHOCTHBIX
IICHHOCTEH;

NOBBILIEHUE CBOETO 00Pa30BATENBbHOTO YPOBHS U YPOBHS TOTOBHOCTHU K U3yUYEHUIO
OCHOBHBIX HCTOPUYECKUX COOBITUMN, CBA3AHHBIX C UCTOPUEN Pa3BUTHUS XMMUU U OOIIECTBA;
3HaHUE MTPaBUJI TOBEJICHUS B YPE3BbIYANHBIX CUTYaIUAX;

OLICHMBAHUE COLIMAJILHON 3HAYUMOCTH MpodeccHii, CBI3aHHBIX C XUMUEH;

BJIa/ICHHE MpaBUIaMU O€30I1aCHOTO OOpaIlleHHs ¢ XUMUYECKUMU BEIIECTBAMU U
000pyA0BaHUEM, MPOSBICHUE IKOJIOTHYECKON KYJIbTYPHI.

MeTaHpCHMeTHBIC PE3YJIbTAThI: PGI‘YJ'IHTI/IBHBIC

OO0yuaronuics MoJIyIUT BO3MOXKHOCTE JUIsl (POPMHUPOBAHMACICAYIOIINX PETYIISITUBHBIX
YV
1ieJIenoJIaranne, BKItoYasi TOCTAaHOBKY HOBBIX II€JICH, MpeoOpa3oBaHUe MPAKTHUECKOM
3a7]a4y B MO3HABATEIbHYIO, CAMOCTOSITEIIbHBIN aHaN3 YCIOBUN JTOCTUXKEHUS 1IEIU Ha
OCHOBE yuéTa BBIJICJICHHBIX YUUTEJIEM OPUEHTUPOB JIEHCTBUS B HOBOM YU4eOHOM
Marepuaie;
MJJAHUPOBAHUE MYTH JOCTHUKCHUS LIEJICH;
yCTaHaBJIMBaHUE 11€JIEBBIX IPUOPUTETOB, BHIICIICHUE AIbTEPHATUBHBIX CIIOCOOOB
JOCTIKEHUS 1IeTN U BBIOOp Hanbosee 3 PEeKTUBHOTO Crioco0a;
YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIATH UM;
yMEHHE MPUHUMATh PEIICHUS B MPOOJIEMHON CUTYaIUH;
MOCTaHOBKa y4eOHOM 3a/1auM, COCTaBJICHHUE IIJIaHa U TTOCJIEI0BATEIIbHOCTH JICUCTBUM;
opraHu3aius padoyero MecTa MpH BHITIOJTHEHHUH XUMHYECKOTO IKCTIEPUMEHTA;

MPOTHO3UPOBAHHUE PE3YyJIbTaTa yCBOCHHUS, OLECHHWBAHHE YCBOEHHOIO MaTepHaia, OILEHKa
KadecTBa M YPOBHS YCBOCHHS, KOPPEKITUS B TJIaH M CIIOCO0 JICHCTBUS ITPU HEOOXOTMMOCTH.
Ilo3HaBarebHbIE

OOyJaronuics MOJy9IUT BO3MOXKHOCTD JUISl (DOPMUPOBAHUS CIICTYIONIINX
no3HaBaTelbHbIX Y Y /1:

MOUCK U BbIJIeJIeHHE UH(OPMAIIUY;

aHaJu3 yCJIOBUM U TpeOOBaHUI 3a7a4u, BEIOOP, CONOCTaBIECHUE U 00OCHOBaHUE CIIOc00a



peLICHUs 3aa4u;

BbIOOp Hanbosee 3PpHEeKTUBHBIX CIOCOOOB PEILIEHNUS 3a/1a4l B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

BBIIBU)KEHUE M 00OCHOBAHME TMIIOTE3bI, BBIOOP crioco0a e€ MpoBEpKH;

CaMOCTOSITENILHOE CO3/IaHUE AJITOPUTMA A€ATEIbHOCTH IIPH PEIIEHUH TPOOIEM TBOPYECKOTO
U TIOMCKOBOTO XapaKTepa;

YMEHUS XapaKTepU30BaTh BEIIECTBA IO COCTAaBY, CTPOCHHUIO M CBOMCTBAM;

OTMCHIBAHNE CBOWCTB TBEP/BIX, JKUIKUX, TA3000pa3HBIX BEIIECTB, BBIICICHUE UX
CYIIECTBCHHBIX MTPU3HAKOB;

U300pa’KeHNEe COoCTaBa MPOCTEUIINX BEIIECTB C IOMOIIBI0 XUMHUYECKUX (OpMyT U
CYIIHOCTH XMMHUYECKUX PEAKIIUI C MOMOILIBI0 XUMUYECKUX YPAaBHEHU;

OpoBeJieHNE HAOMIOACHUI M OINUCaHWE MPU3HAKOB M YCJIOBUM TEUEHHUS XUMUYECKHUX
peaKiuii, BBINOJIHEHUE XUMHUYECKOTO OHKCIEPHUMEHTA, BBIBOJbI HAa OCHOBE aHaJIM3a
HAOJIIOICHNI 32 SKCIIEPUMEHTOM, PEIlIeHHEe 3a/1ay, MOoJyYeHue XUMUUYECKOH nHpopMaIuu
U3 Pa3IMYHbIX UICTOYHHKOB;

YMCHHUC OPTaHHU30BBIBATH UCCICAOBAHUC C LCJIBIO ITPOBCPKHU I'MITIOTEC3;

YMCHHUC ICJIATh YMO3AKIITOUYCHUA (I/IHI[yKTI/IBHOG H 110 aHaJIOFI/II/I) " BBIBO/JBI,

YMCHHUC 00BEKTUBHO OIICHNBATH I/IH(bOpMaHI/IIO 0 BCHICCTBAX M XUMHYCCKUX IIPOLECCCAX,
KPUTHYCCKU OTHOCUTBCA K HCCBI[OH&Y‘IHOIZ I/IH(l)OpMaLII/II/I.

KOMMYHI/IKaTI/IBHLIG

OO0yyaromuics MOJIyIUT BO3MOXKHOCTD JUIsl (POPMUPOBAHUS CIIETYIOLIUX
KOMMYHUKATUBHBIX Y Y []:

MOJIHOE U TOYHOE BBIPAKEHHE CBOMX MBICIIEN B COOTBETCTBUH C 33J]a4aMU U YCIOBUSAMH
KOMMYHHKAIIHNH;

aJIeKBaTHOE MCMOJIb30BAHUE PEYEBBIX CPEACTB ISl IUCKYCCUU M ApTyMEHTAlUU CBOEH
MO3UIIMN, YMEHHUE TPEJICTaBIATh KOHKPETHOE COJEp)KaHHE C COOOIIEHHEM €ro B
MMCBMEHHOM U YCTHOH opMe, onpeieNieHue ClIocO00B B3aUMOCHCTBUS, COTPYIHUYECTBO
B MTOMCKE U cOope nHpOopMaIny;

OTIpEJICIICHHE CIOCOOOB B3aUMOJCHCTBHUS, COTPYAHHYECTBO B TMOHCKE H cOope
uH(pOpMaIK, y9acTHe B JUANOre, MIIAHUPOBAHNWE OOIIUX CITOCOOOB pabOTHI, MPOSBICHUE
YBXUTEIHHOTO OTHOIICHUS K IPYTUM 00y4aeMbIM;

ONMCAHUE COAECPKAHUS BBINOJHAEMBIX JEUCTBUM C LENBIO OPUEHTUPOBKU IPEIMETHO
MMPAKTUYECKOMN NEATENbHOCTH,

YMEHMS YUYUTHIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAWHALIMY PA3JIMYHBIX O3 B
COTPYIHUYECTBE;

dbopMynHUpoBaTh COOCTBEHHOE MHEHHUE U MO3UIUIO, aPIYMEHTUPOBATh U KOOPJUHUPOBATH

e€ C MO3UIMSIMH MApTHEPOB B COTPYJAHUYECTBE MPU BBIPAOOTKE OOIIETO pEIieHUs B
COBMECTHOM JICITEIILHOCTH,



OCYHICCTBJIATH B3aMMHBIN KOHTPOJIb U OKa3bIBATh B COTPYAHUYCCTBC HGO6XOI[I/IMYIO

B3aMMOIIOMOIIIb;

IUIaHUPOBATh 00IIME CHOCOOBl PabOThI; OCYIIECTBISATH KOHTPOJb, KOPPEKLHIO, OLEHKY
neicTBUM napTHEPA, yMETh YOXK1aTh;

MCIIOJIb30BaTh aJ€KBATHBIE SI3bIKOBBIE CPEACTBA JJIsi OTOOPAKEHHs] CBOMX YYBCTB, MBICIIEH,
MOTHBOB M MOTpeOHOCTEH; OTOOpakaTh B peud (OmHcaHue, OOBSICHEHUE) COAEp:KaHUE
COBEpIIAaEeMbIX JEUCTBUN KaK B (popMe IpOMKOI COLIMATM3UPOBAHHOM peuu, Tak U B (hopme
BHYTPEHHEH peun;

pa3dBUBATb KOMMYHHUKATUBHYIO KOMIICTCHTHOCTb, MHCIIOJIB3Yys CpPCACTBA YCTHOﬁ )51
MUMCBMEHHOM KOMMYHHKAIITUKU TIpU pa60Te C TCKCTaMH y‘le6HI/IKa 151 I[OHOHHHTeHBHOﬁ
HHTepaTypOﬁ, CIIpaBOYHBIMHU Ta6J'II/ILIaMI/I, MMPOABIIAATE TOTOBHOCTH K YBAXKCHUTO WHOM TOYKH
3PCHU: IIPU O6CY}KZICHI/II/I PE3YIILTATOB BBIITOJIHCHHOM pa6OTBI.

[Ipeamernbie pesynbTaThl O0yUarommncs
Hay4YUTCA:

IMPUMCHATH OCHOBHBLIC MCTOJbI ITIO3HAHUA Ha6J'IIO,ZIeHI/Ie, HU3MCPCHUC, OKCIICPUMCHT,
XapaKTCPpU30BaATb TCPMUHBI U ITOHATHUA, 00BACHATH B3aMMOCBS3b MCIKIAY HUMU,

00OCHOBBIBATh CUCTCMY B3IJIAA0B HaA JKUBYIO IIPUPOAY, IIPUMCHA OMOJIOTHYECKHE TCOPHUH,
YUCHU, 3aKOHbI, 3dKOHOMCPHOCTH, ITIOHUMATD I'PAHUIBI HX IIPUMCHUMOCTH
KJ'IaCCI/I(I)I/IHI/IpOBaTL OCHOBHEIEC OMOJIOTHYECKHE MAaKpOMOJICKYJIbI,

OMHCHIBATh (DYHKITUU OEJTKOB, HYKJICMHOBBIX KUCJIOT, YTJICBOJ/IOB M JIUIIHJIOB;
yCTaHABJIMBATh CBSI3b CTPOCHUS U (DYHKIIUH OCHOBHBIX OMOJIOTMYECKUX MAKPOMOJIEKYJI, HX
POJIb B TIpolieccax KIETOYHOT'0 METa00In3Ma;

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

MMOHUMATh CYITHOCTh OMOCHHTE3a OCIIKOB, MEXaHU3Ma JICHCTBUS (epPMEHTOB, OMOCHHTE3a
JIHK u PHK, pacrama GenkoB, OnocuHTE3a U OOMEHA YIJIEBOJOB, OMOCHHTE3a U OOMEHa
JIUTIAIOB, OMOJIOTHYECKOTO OKHUCIICHHs U cuHTe3a AT®, MexaHu3Ma JeiCTBUS CTEPOUTHBIX
TOPMOHOB;

pemarh 3agayd Ha onpenesieHue nociuenoBarenbHocTH HykineotunoB JIHK u mPHK
(MPHK), antukomonoB TPHK, mociemoBaTeabHOCTH aMHHOKHCIOT B MOJICKyse Oelka,
MPUMEHSST 3HAHUS O PEAKUUAX MATPUYHOIO CHUHTE3a, F'€HETUYECKOM KOJAE, MPUHIHUIIE
KOMIUJIEMEHTAPHOCTH;

Jie7IaTh BBIBOJIBI 00 M3MEHEHUSIX, KOTOPBIE MPOU30MIYT B MPOIIECCaX MATPUYHOIO CUHTE3a
B CJIydae U3MEHEHUA NocienoBaTebHOCTH HykieoTunoB JIHK;



000CHOBBIBATh B3aMMOCBSI3b IUIACTUYECKOTO M DHEPreTUYECKOr0 OOMEHOB; CPaBHUBATH
MPOIIECCHI TIACTUYECKOTO U IHEPTETUUECKOTO 0OMEHOB, IPOUCXOASAIIUX B KIETKAX YKUBBIX
OpraHU3MOB;

XapaKTCpu3oBaTb METOAbI OMOXMMHYECKUX HCCHCHOB&HHﬁ;

MPOBOJUTh  y4€OHO-UCCIEIOBATEIBCKYI0  JIEATEIbHOCTh:  BBIJIBUTATh  THUIOTE3HI,
IJIaHUPOBaTh paboTy, oTOMpaTh U MNPeoOpPa3oBbIBATH HEOOXOAMMYIO HH(OOPMAIIHIO,
MPOBOJIUTH IKCIIEPUMEHTHI, UHTEPIPETUPOBATH PE3YyJIbTAThl, JeJaTh BHIBOJLI Ha OCHOBE
MOJIYYEHHBIX PE3yJIbTaTOB,;

OO0yuaroniuics MoJy4uT BO3MOKHOCTh HAYUUThHCS :

BBIABUTATH U TIPOBCPATH SKCIICPUMCHTAJIBHO I'MIIOTE3bI O XUMHUYCCKUX CBOMCTBAX BCIICCTB
Ha OCHOBC HMX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTH BCTYIIATh B XUMHWYCCKUC PCAKIIUU, O
XapaKTCpEC U MPOAYKTAX PAZIIMIHBIX XUMHUYCCKHUX pCaKHHﬁ;

XapaKTCpU30BaTh BCOICCTBA II0 COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJINBATb
IMPUYIMHHO-CICACTBCHHBIC CBA3W MCIKAY JAHHBIMU XaPAKTCPHUCTUKAMU BCIICCTBA,

BBIABUTAThE MW IIPOBCPATH OSKCIICPUMCHTAJIBHO THUIIOTE3bI O PE3yJibTaTaX BOB,Z[GI;'ICTBI/IH
Pa3INIHbIX (I)aKTOpOB Ha UIBMCHCHUC CKOPOCTH XUMHYECKOU pPCaKunu;

HCIIOJIB30BaTh HpI/IO6p€TéHHLIC KIIFOYCBBIC KOMIICTCHIOUU IIPHW BBIIIOJHCHUH IIPOCKTOB H
y‘{€6HO-I/ICCJ'I€,IIOBaTGJII>CKI/IX 3aJa4 110 H3YUYCHHIO CBOﬁCTB, cIoco0oB MMOJIYUYCHUA U
paciio3HaBaHUA BCUICCTB,

00BEKTUBHO OIIEHUBATHh UH(POPMAIMIO O BEHIECTBAX M XUMUYECKUX MPOIIECCaX;
OCO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUI MO XUMUHM [IJIs IPAKTUUECKON NEATEIbHOCTH
YEJI0BEKa;

CO3/71aBaTh MOJIENIM U CXEMBbI ISl pEIICHHs] y4eOHBIX M MO3HABATENbHBIX 33/1a4; TOHUMATh
HEOOXOIUMOCTh  COONIIOAICHUS TPEANHCAHWM, TpenjaraéMblx B HHCTPYKIUAX IO
HCIIOJIB30BAHUIO JIEKAPCTB U JIP.

®opMBI KOHTPOJIA

. KoHTpons pe3ynbraToB 00y4eHHs B COOTBETCTBUH C JaHHOK 00pa3oBaTeIbHOM
MpPOrpaMMoOil MPOBOAWTCS B (OpPME THUCBMEHHBIX W OKCHEPUMEHTAIBHBIX PpadoT,
MPEIOIaraeTcsi NPOBEACHUE TPOMEKYTOUYHOM U UTOrOBOM arrectauuu. [Ipomexyrounas
aTTecTanus IPOBOAUTCS B BUJIE TECTUPOBAHUS 10 TEMaM Kypca, IPUHUMAIOTCS OTYETHI 110
MpPaKTUYECKUM  paboTaM,  CaMOCTOATENIbHbIE  TBOPYECKHE  PabOTbl,  UTOTOBBIC
y4eOHOMCCIIEIOBATENIbCKUE  MPOEKThl.  MToroBoe  3aHsATHE MNPOXOJUT B  BHJE
HayYHONPAKTUUECKON KOH(MEPEHIIMU WU KPYTJIOro CTOJA, I/I€ 3aCHyIIMBAIOTCS JOKJIAbI
y4aluxcsi 1Mo BbIOPAHHON TeMe HCCIEOBaHUS, KOTOPbIE MOTYT OBITh MpPEACTaBICHbBI B
dbopme pedeparta uim oTuéTa MO MCCIEA0BATENbCKOM padoTe. CpokH peanu3anuu



. [Iporpamma paccunrtana Ha 2 roga o0y4yeHus. llepuoanuHOCTh 3aHATHIA:
eXeHeenbHO. JUTMTenbHOCTh OHOTO 3aHATH — 1 akagemuueckuil yac. ®opmel
1 METOJ1bl O0yUYEeHUs
. VYuurens pacnpenenser yyauuxcs B yueOHy0 Tpyniny MOCTOSSHHOTO COCTaBa.
OcHOBHOE cofep:KaHuE MPOrpaMMBbl IIEKTUBHOTO Kypca
VY4eOHO-TeMaTHUECKUH TUIaH

No HaszBanue pa3zaenos u tem KosmmuectBo yacos
Bcero Teopuss | [IpakTuka
10 knacc
Tema 1 |[BBOaHBIC 3aHATHS. 4 2 2

XUMHUYECKUH IKCIIEPUMEHT U ITU(POBBIC
nmaboparopuu

Tema 2 |BBeneHue B OHOXHMUIO

Tema 3 |[Xumuueckuil cocTaB OpraHM3MOB U 00111e€ TTOHATHE 4 3 1
00 oOMeHe BeIIeCTB U PHEPTHH B KUBOI MPUpPOIE

Tema 4 |benku. Pacnan u GnocuHTe3 OEITKOB. 8 6 2

Tema 5 |DepmenTsl 6 4 2

BuTaMUHBI 1 HEKOTOPBIE JPyrue OUOJIOTHUYECKH

Tema 6 6 4 2
AKTUBHBIE COCIUHEHUS

Tema 7 |HykienHOBBIC KHCIOTHI U UX OOMEH 4 3 1
11 xmacc

Tema 8 |YrieBonasl 1 ux oOMeH 5 3 2
Tema 9 |JIunmasl U ux oOMeH 5 3 2
Tema 10 [buonoruueckoe okucienue u cuares ATD 2 2

Tema 11 ["opMOHBI ¥ X POJIb B 0OMEHE BEIIECTB 8 6 2
Tema 12 [B3auMocCBS3b U peryssiius 0OMeHa BEIIECTB. 4 2 2

[Ipo06eMbl OMOXUMUYECKON AKOJIOTUU

Tewma 13 [[IpoektHas pabota 10 2 8
Hroro 68 42 26

ConaepxaHue nporpaMmbl
Tema 1. XuMuueckuii SKCIEPUMEHT U U POBBIEC Ta0OpaTOpun
[udposeie  matumkm. OOmue  xapaktepucTuku. Duszmueckne  IPHEKTH,
MCIIOJIb3yeMbIe B pabOTe JAaTUNKOB.

Tema 2. BBeieHue B OMOXUMUIO

buoxumuss — Hayka O KaueCTBEHHOM COCTaBE, KOJIMYECTBEHHOM COJICpKaHUM U
npeoOpa3oBaHUAX B MPOIECCE KUBHEACATEIbHOCTH COCAUHEHUM, 00pa3yloluX >KUBYIO
Mareputo. Mcrtopust pa3Butusi OnoxuMuu. Poiib OTEUECTBEHHBIX YYEHBIX B Pa3BUTUU
OomoxumMuu. BzamMoCBA3b OHMOXMMHUM C MOJIKYJISIpHOW Ouonorueit, Ouodusukol u



OmoopraHu4eckod XuMuen. 3HaueHHEe OMOXUMUU JIS Pa3BUTHS OHOJOTHM, MEIUIIMHBI,
OMOTEXHOJIOTHH, CEILCKOr0 XO3IHCTBa, TCHETUKH W SKOJOTMH. MeToabl OMOXUMHUYECKHX
WCCIIEIOBAHUM W HMX XapaKTepUCTHKA. MCMOnb30BaHME COBPEMEHHBIX CKOPOCTHBIX H
ABTOMATU3UPOBAHHBIX (DU3MKOXUMHUYECKUX METOJIOB aHAIU3a JJisl OMOXUMUUECKUX IEIIeH.
buoxumuueckne MeTobl MOHUTOPUHTA OKPYKAIOIIEH CPEIbI.

Tema 3. XuMHUECKUN COCTaB OPraHU3MOB M 00I11Iee MOHATHE 00 0OMEHe BEIIeCTB U
SHEPIUHU B )KUBOU IIPUPOJIE

[lonaTe O TNaBHBIX OWOTEHHBIX »JJIEMEHTax. Makpo- W MHUKPOIJIEMEHTHI.
3aKOHOMEpPHOCTH PACHpPOCTPAHEHUS JJIIEMEHTOB B JKMBOW mpuponae. IloTpedHOCTH
OpPraHM3MOB B XHMHYECKUX OJJIEMEHTaX. BHOreoXMMHUYECKHH KpPYroBOPOT BEIIECTB B
NpUpOJIE — OCHOBa COXpaHEHHs paBHOBecusi Omocdeprl. Macmrabbl 0OMEHa BEIIECTB B
XuBOU mpupoze. [lnacTnyeckue W dHEPreTUYECKUE BEIIeCTBA. bBHOIOTHYECKH aKTHBHBIC
COCIMHEHMSI, X POJIb B KU3HU YEIIOBEKA, )KUBOTHBIX U pacTeHHid. [IoHITHE O mecTuImmax
U X BHJIAX.

Tema 4. benku. Pacniag u Onocuures OEIKOB

Ponb GenkoB B MOCTpOEHUM M (PYHKIIMOHHUPOBAHUU >KUBBIX cucteM. [loHsTHE O
IPOTEOME U MPOTEOMHUKE. AMUHOKUCIOTHBIN cocTaB O0enkoB. [ToHsTHE 0 MPOTEMHOTEHHBIX
amuHoKucaoTax. Croco0 CBsA3M aMHHOKHCIOT B OenkoBod Mmonekyse. Ilentunbl.
[Ipupoansie menTuabl (TJIYyTaTHOH, Ba30MPECCHH, dHKehaIUHbI, SHIOPPUHBI U Ip.), UX
¢u3nonIornyecKoe 3HaA4eHUE M MCIOJIh30BAHME B KAue€CTBE MEIMIIMHCKUX IpernapaTosB.
XHWMHUYECKUA CUHTE3 MENTUIIOB 33JaHHOI'O CTPOCHUS U BO3MOYKHOCTHU HMX NPHUMEHEHUS.
Crtpykrypa OenkoBbix Moisiekyn. [lepBuunas ctpykrypa OenkoB. [IpHHIMIIBI U METOJBI
OTIpEeJICIICHHs] TIEPBUYHOM CTPYKTYphl Oenika. BTopuuHas W HaABTOPUYHAS CTPYKTYpPHI
oenkoB. [Tonsitue 06 a- 1 B—KoHpopMauax noyunenTuaHoi nenu (padotel JI. [Tonunra).
[TapameTtpsbl a-ciupany NoaunenTUAHoN nenu. CBsA3b NEPBUYHON U BTOPUYHON CTPYKTYP
6enkoBoit Mosiekynbl. Knaccudukarusi OENKOB MO 3JIeMEHTaM BTOPUYHON CTPYKTYPHI.
JIOMEHHBI TPUHIMI CTPYKTYpPHOU opraHu3anuu OenkoB. [loHsATHE O CTPYKTYpHBIX H
(GYHKITMOHAIBHBIX JOMEHaX (Ha MPUMEPE UMMYHOTTIOOYIMHOB 1 KaTATUTHYECKH aKTUBHBIX
o0enkoB). TpetnuHas CTpykTypa OeiakoB. THIBI CBsI3eH, 00ECIEUNBAIOIIUX IOIEPKAaHUE
TPETUYHOU CTPYKTYpPhI. JIMHAMUYHOCTh TPETUYHOM CTPYKTYphI OenkoB. CamoopraHu3anus
TPETUYHOUN CTPYKTYpPHI OEITKOBON MOJICKYJIBI M POJIb CIIEIU(DUUECKIX OCIKOB-TIIATIEPOHOB B
sToM Tporecce. IIpenckazanne TPOCTPAHCTBEHHOTO CTPOCHUS OEIKOB HUCXONS W3 HUX
MEePBUYHON CTPYKTYphl. UYeTBepTuuHas CTpykTypa OenkoB. KOHKpeTHbIE mpUMEpPHI
YETBEPTUYHON CTPYKTYpbI O€NKOB (reMOTJIOONH, JIaKTaT-JeruaporeHasa, karajuiasa u Jap.).
Homenknartypa u knaccudukanus OenkoB. DyHKIMOHAIbHAS KiIaccUuPUKaUs OCIKOB U
XapaKTEPUCTUKA OTIEIbHBIX TPYMOI: CTPYKTYPHBIX, COKPATUTEIBHBIX, 3alllUTHBIX,
TOKCHYECKHUX, PEIIENTOPHBIX U PETYJISTOPHBIX. beaku (MEeTalsIOTHOHEUHBI, T€MOTJIO0UH U

zp.).



Pacnang OenkoB. DepMeHTHI, OCyHIECTBISAIONIIME pacman OenkoB. IIporeacombr —
KOMIUIEKCHl TPOTEONUTHYECKUX (DepMEeHTOB. MakopHble O€lKH KpOBU KaK HCTOYHUKHU
OMONOrMYecKr aKTHBHBIX MEeNTUA0B. MeTtabomm3m amMuHOKHCIOT. KoHEYHBIE TPOIYKTHI
pacnaga O€NKOB M NYyTHU CBs3bIBaHUS aMMHaka B opraHusMe. [yt HOBooOpazoBaHUs
aMUHOKHUCIIOT. [lepBUYHBIC M BTOPHYHBIE aMHHOKHCIOTHL. 3aMEHUMBIC W HE3aMEHUMBIC
aMUHOKHUCIIOTHL. buocunTte3 OenkoB. MarpuuHas cxema OuWOCHHTE3a  OEJIKOB.
AKTUBHpOBaHHE aMHUHOKUCIOT (cuHTe3 amuHoami-TP- HK). Ctpoenue pudbocom. Cocrtan
MIPOKAPUOTUYECKUX U dyKapuoTHueckux pudocom. Iloampubocombl. DTanbl TpaHCISIUU
(MHMLMAIMS, SJIOHT ALK, TEPMUHALUA) U UX peryisuusa. Ko 6enkoBoro cunresa.
Oc00EeHHOCTH TEHETUYECKOT0 KOJIa MUTOXOHIPUI U XJIOPOIIACTOB.

JlaGopaTtopHbie pabOTHI:

1. OmnpeneneHue cpesibl paCTBOPOB AMUHOKHCIIOT.
OmnpeneneHne N303JIEKTPUUECKON TOUKH JKEJTATUHBI.
Onpenenenue TeMneparypsl MIaBIeHUS aMUHOKHUCIIOT.
Brnusinue TemmnepaTypbl Ha CBOMCTBA OEJIKOB.

Bnusinue nsmenenust pH Ha cBoiicTBa 0eiKoB.

S T o

LIBeTHBIE peakiuu Ha OENIKH.

Tema 5. @epMeHTHI

Pa3Ho00pa3ue kaTanuTHYeCKu akTUBHBIX MOJIEKYJl. KaTanutuyecku akTHBHbBIE O€TTKU
(oH3UMBI), Kartamutudecku akTtuBHbie PHK (pubo3umbl), KaTanmuTUYECKH aKTUBHbBIC
anTutena (ad3umebl). Katanutudeckas pyHkuus 6enkoB. Pa3nuuns B cBoiicTBax pepMeHTOB
W KaTajau3aTopoB HMHOW mpupoasl. Cnenuduanocts paedictBus (epmentoB. Poib
oreuecTBeHHbIX YuéHbIX (M. II. [laBnoB, A. E. bpaynureiin, B. A. Durensrapar u ap.) B
pazBuTuH HSH3UMONIOTHH. [loHATHE O CyOCTpaTHOM U aUIOCTEPUYECKOM IIEHTpax B
moiekyne ¢depmenToB. depMeHTHI MOHOMEPHI (TPUIICHH, JU30LMM) U MYJIbTUMEPHI
(rmyratuoH-penykraza). llonatue o xodepmentax. KodepmeHTHI — MEpEeHOCUHKH
Bogopona u snekrporoB (HAJl, HA®D, ®AJI), u atomusix rpynm (ATD, kodep- MeHT-A,
HJId-caxapa). MHoxxecTBeHHbIE (DOpMBI (epMEHTOB M WX (YHKIHMOHATBHOE 3HAYCHUE.
N3odhepMeHThl JaKTaTAETHAPOTeHA3bl. 3HAUYEHUE MCCIEOBAaHUS MHOMXECTBEHHBIX (HopM
(dbepMEeHTOB ISl MEIUIIMHBI, TEHETUKH, CEICKIIMU M MOHUTOPUHTA OKPYXAIOUIEH CpPEeIbl.
Mexaam3m neiictBusi  pepmentoB. DepmeHT-cyOcTpaTHBIE KOMIUIEKCH. KoHcTanTa
nucconuanuu pep- MeHT-cyoctpaTtHoro komiuiekca (KS) u koncranta Muxasnuca (KM).
AxTHBaTOpHl M WHTHOUTOPHI (epMEHTOB. BnusHMe KCEHOOMOTHMKOB Ha AaKTHBHOCTH
dbepmenToB. Homenknatypa u kmaccudukarnus ¢epmeHToB. [IpuHiuner knaccudukanum
(dbepMeHTOB. [IpOMBIIIEHHOE MOJYYEHHUE U MPAKTHUECKOE MCMOJb30BaHHE (PEPMEHTOB.
[lepcrieKTUBBI NPAKTUYECKOTO HCIOJIb30BAHUS PUOO3MMOB M a03MMOB Jisi OOpPBOBI €
3a00JIEBAHUSIMU YEJIOBEKA.

JlaGoparopHsbie pabOThI

1. TepmonaOWIbHOCTH PEPMEHTOB.



2. BinusiHue akTUBAaTOPOB U MHTUOUTOPOB Ha pabOTy (hEpPMEHTOB.

Tema 6. BuramMuHbBI U1 HEKOTOpBIE Ipyrue OMOJOTMYECKH aKTUBHBIE COEIMHEHUS
HcTtopus oTKpbITHS BUTAMUHOB. POJIb BUTAMUHOB B MUTAHUH YEJIOBEKA U
KUBOTHBIX. ABUTAMUHO3bI, THIIOBUTAMUHO3bI, TUIIEPBUTAMUHO3bI. COOTHOILLIEHUE
BUTAaMUHOB U Ko(epMeHTOB. Butamepus. XKupopactBopumsbie BUTaMUHbL. Butamun
A u ero yuactue B 3putenbHoM akte. Butamunbl D, K u E u ux pons B oOMene
BeulecTB. BonopactBopumbie Butamunbl. Butamunel Bl, B2, BS, B6, B12, ux
3HaueHue B oomeHe BemecTB. Butamun C (ackopOuHoBas kuciiora). PasnooOpasue
OMOJOTMYECKH aKTUBHBIX COETMHEHUI: aHTUBUTAMUHBI, aHTUOMOTHKH, (PUTOHIIUIBI,
repOuIuIbl, 1edOoaaHTbl, POCTOBBIEC BEIIECTBA (BayKHEUIINE IPEICTABUTENN U
MeXaHM3MBbI JiericTBUs ). JlabopaTopHbie paboThI

1. KauecTBeHHas peakiys Ha BUTAaMUH A.

2. KonuuectBeHHoe onpeneneHue ButaMuHa P B yae.

Tema 7. HykienHoOBbIE KHCIIOTHI U UX OOMEH

Hctopusi OTKpBITUS U WU3Y4YEHUS HYKJIECHHOBBIX KHUCIOT, UX XUMHUYECKUW COCTaB.
XapaKTepuCTUKa NYPUHOBBIX W NHUPUMHUIMHOBBIX OCHOBAaHHM, BXOASIIUX B COCTaB
HYKJIEMHOBBIX KHCJIOT. [[Ba THMa HYKIEHHOBBIX KHUCIOT: JA€30KCUPUOOHYKICHHOBAS
kuciota (JIHK) u pubonyknennosas kucinora (PHK). Pazmuuns mexny JJHK u PHK no
COCTaBY I'JIaBHBIX a30TUCTHIX OCHOBaHMI1, IEHTO3aM, MOJIEKYJISIPHOM Macce, JIOKAJIN3aluuu B
kietke U QyukmusaMm. Ctpykrypa u ¢yaknun JIHK. Coxepxxanme JIHK B opranuzme u
Jokanu3anus e€ B KJIeTKe (AP0, MUTOXOHIPUH, XJIOPOILJIACTa, SMMCOMBI). Pazmep u hopmbl
mouekyn JIHK. KoasrieBas popma JIHK HEKOTOPHIX (haroB, MUTOXOHIPHI U XJIOPOILJIACTOB.
[TepBuunas crpykrypa JJHK. Ycnexu u nepcrekTuBb B pacuii@poBKe CTPYKTYpPhl TEHOMOB
MHKpPOOPraHU3MOB, pacTeHuid W KUBOTHBIX. [Ipoexkt «l'eHom dyenoBeka». Bropuunas
ctpykrypa JJHK (moxens x. Yorcona u @. Kpuka). KommieMeH- TapHOCTh a30TUCTBIX
OCHOBaHMM M €€ 3HA4YEHUE Ui BOCHPOMU3BEINCHHS CTPYKTYpbl T'€HOMOB. TpeTudyHas
ctpykrypa JJHK. Ceepxcnupanmzanus JIHK. M30bITOUHOCT M KOMITAKTHOCTH MOJIEKYJI
JHK. Ctpoenue xpomatuna. Myrarnuu B JJHK u daktopsl, ux Be3biBatomue. Penaparus
ctpyktypbl JIHK u e€ 3HaueHue nisi coxpaHeHus BuaoB. HacnenacTBeHHble 3a00J€BaHUS.
PHK, unx xmaccudukanus (TPHK, pPHK, mPHK, msPHK, ™PHK, Bupycusie PHK).
CpaBautenbHas xapaktepuctuka BugoB PHK mo ux ctpykrype u dpyHkiusm. Mexanusm
o6unocuntesa (perumkarnun) JJHK. ®epmentsr (PHK-momumepasa, JIHK-monumepasa, JTHK-
nurasa) v 0eiaKoBbie pakTopsl, yyacTBytomue B perukanuu JJHK. Pennkannonnas Bujika
u 3tansl Ouocuntesa [JHK. Ocobennoctu permkanuu y npo- u aykapuot. buocunre3 PHK
(TpaHckpunuus) U e€ peryisinus y npo- u 3ykapuor. [loHATHE O TpaHCKpUNTOHAX U
oneponax. CospeBanue (mpoueccunr) PHK. CmmaiicuHr u ero BUbl. AYTOCIUIaMCHHT.
«PenaktupoBanne» PHK. OOpartHasi TpaHCcKpunuusa U €€ 3HaUY€HHUE JIA CYIIECTBOBAHUS
BUPYCOB (Ha MpUMepe BHUpyca HMMYyHOAe(DUIIMTA YEJIOBEKA W BUPYCOB TpUIINA) U



BHYTPUI€HOMHBIX niepecTpoeK. [IoHATHE O MOABMKHBIX I'€HETHYECKUX JJIEMEHTAX U HX
3HAYCHUU IS OBOJIOLMU TeHOMOB. [loHsATHE O reHeTnyeckor uHkeHepuu. [IpuHuumnsl u
CTPATETUU MOJIEKYJISPHOTO KJIOHUPOBAHUA. JJOCTHKEHUS U MEPCIEKTUBBI MOJIEKYJISIPHOU
OHMOTEXHOJIOTHH.

JlaGopatopHbie pabOThI

1. BeieneHnue HyKJICOPOTEUHOB U3 APOKIKEH.

Tema 8. YriieBoasl 1 UX 0OMeEH

Knaccuduxanus yraeBomoB. I[IpocThie  yrieBoabl (MOHOCaxXapuibl) W UX
npencraBurenu  (pubosa, TIOKO3a, (pykrTo3a, ramakrto3a). ClOXKHBIE YIJIEBOJBI.
Hucaxapuasl (caxapos3a, Jjakro3a, MaibTo3a). llomucaxapuapsl, HX CTpPyKTypa U
npeacTaBuTeny (ITJIMKOT€H, Kpaxmall, KjeTdyarka, XuTuH). OyYHKIUU YTJIEeBOJIOB
(oHepreTuueckas, MeTa0oJMuecKas, peluenTopHas W Ap.). [JIUKONPOTEWHBI Kak
JIeTepMUHaHThl Trpynn KpoBu. OOMeH yrieBonoB. IlyTu pacmama momucaxapujoB.
Perymsimusa pocdoponuza npu yyactuu ropmoHoB, G-6enkoB, TAM®D u npoTeUHKHUHA3.
O6MeH TIOK030-6-dochara (AUXOTOMHUUECKMH U amoToMuueckuit mytu). OOMeH
NUPOBUHOTPAHON KuCHOThL. [nukonu3. CrnuproBoe Opoxkenue. JleiicTBue sTaHONa Ha
OpraHu3M YeJI0BeKa. [TonmudepmeHTHBIH KOMILIEKC OKHCIIUTEIBHOTO
JNeKapOOKCWIMPOBAHUSL ~ MUPOBUHOTPAIHON  KUCHOTHL.  Llukim  TpukapOOHOBBIX |
JTUKapOOHOBBIX KHCIIOT, €r0 3HayeHHWE B OOMEHE BeIleCTB W 00eCIeueHWU OpraHu3Ma
sHeprueid. buocunTe3 yrieBonoB. I[loHsTHE O NEpBUYHOM OHOCHHTE3E YIJIEBOJIOB.
I'mokoneorenes. buocuHTes 0Uro- U NoJIMcaxapuaos.

JlaGopartopHbie pabOTHI

1. IIBeTHBIC peaklMu HAa KpaxMmall.

2. KauecTBeHHbIE PEaKIIMIO HA MOHO- U TUCAXAPUIBI.

Tema 9. Jlunuael u ux 0OMeH

OO6mrast xapaktepucTuka W Kiaccuukamus aunuaoB. CTpyktypa W (QyHKIIUU
TunuAoB. Poib MTUNIUIOB B MOCTpOCHUH OHOIoTHYecKuX MeMOpaH. CTpyKkTypa U GyHKIIUU
nunonporenHoB. OOMeH xkupoB. Pacniag ®UpOB U B-OKUCIECHHUE BBICIIUX KUPHBIX KUCIIOT.
['mrokcuneBbIi UK W €ro poJib BO B3aUMOCBSI3M OOMEHA JIMMHJOB W YTJIEBOJIOB.
MexaHun3m OMOCHHTE3a BBICIINX )KUPHBIX KUCTOT. buocunTtes tpurnuuepuaos. Hapymenus
B oOMeHe xupoB. OXWpeHHe W €ero MpUYMHBL. BOCKM, WX CcTpoeHue, (QyHKIUU H
npeicTaBuTenu (cnepmauner, muenuHbli Bock). Cre- puabl. Crepoiibl (XoJiecTepod,
sproctepon u Ap.). CTpykTypa U (QYHKIIUU CTEPOUIOB (XOJI€Bas KUCIOTA, CTEPOUIHBIC
ropMmonsbl). @ochonununel. buonoruueckas posb pocdonunuaos. PochoOMHOZUTUIBI KaK
HMCTOYHUKH BTOPUYHBIX TOCPETHUKOB TOPMOHOB.

JlaGoparopHsbie pabOThI

1. Onpenenenre TeMnepaTypsl MIABICHUS U 3aTBEPJEBAHUS KUPOB

2. DMYJIBTHPOBAHUE KUPOB



Tema 10. buonornyeckoe oxkucienue u cunre3 ATO

HcTopus u3ydeHus npoueccoB Ouosornueckoro okucienus: padorel A. H. baxa, B.
N. Tlamnaguua, O. BapOypra, B. A. Dwuremprapara. Pa3znooOpasue ¢depMeHTOB
Ounonornyeckoro okucieHus. CucteMbl MUKPOCOMAJIBHOTO OKHUCIIEHU B KieTke. [{lutoxpom
P-450 u ero poJib B J€TOKCUKALIUK KCEHOOMOTUKOB. CynepoKcHaIucMyTa3a, Katanaza u ux
pOJIb B 3alIUTE OpraHU3Ma OT AKTUBHBIX QopM kuciopoga. ComnpsikeHUe OKUCIEHHS C
dbochopunupoanueMm. CybOctpatHoe QochopuwinpoBanue u GochopuIMpoBaHUEe Ha
YPOBHE DJIEKTPOHHO-TpaHCHOpTHOM 1enu. [loHsTue o compsratonieii memOpaHe
MUTOXOHIpUi. CTpoeHne npoToHHON AT®a3bl u BeposiTHbIE MeEXaHU3MbI cuHTe3a ATO.

Tema 11. 'opMOHBI ¥ X POJIb B 0OMEHE BEIIECTB

Knaccuduxanus ropmonoB. CTepouiHbIE TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH,
ACTPANOI, SKAU30H. MeXaHU3M IeUCTBUS CTEPOUTHBIX TOPMOHOB. [lenTuaHbie TOPMOHBI.
XapakTepucTHKa WHCYJIHHA, TOPMOHA POCTa, TUPEOTPONHHA, TacTPUHA, Ba30IpPECCHHA.
Mexanu3Mm JedcTBUS TENTHAHBIX TOPMOHOB (HAa MpUMEpe IUIIOKareHa W MHCYJIHUHA).
Caxapubiii 1uabet u ero Buibl. [Ipoune ropmMoHbl (aapeHalIUH, ayKCHH, THOOepeIInHBI,
[IUTOKUHUHBI, TPOCTArIAHIUHBI), UX CTPYKTYpa U MEXaHU3M AeHCTBUS. PUnu3uHrdakTopsl
ropmoHoB. Heiiporopmonsl (3HAOpGUHBI U 3HKedanuHbl). [IpuMeHeHHME TOPMOHOB B
MEUIIMHE U CeIbCKOM XO35UCTBE.

JlaGopatopHbie pabOTHI

1. KauecTBeHHbIE peaKIuu Ha MHCYJTUH

2. Peakius agpeHanuHa ¢ XJOPHBIM JKeJIe30M

3. Peaknus agpenanuHa ¢ Hoaom

Tema 12. B3aumocBs3b u peryisnus ooMeHa BemecTB. [IpodiemMbl OMOXUMHUYECKOH
AKOJIOTUH

OOmme mpeacTaBiIeHUs O B3aUMOCBA3UM OOMeEHa BemiecTB B KieTke. [loHsTue o
KITFOUEBBIX MeTabomuTax (MUPOBUHOTPAIHAS KUCIOTa, KopepMeHT-A u ap.). B3aumocsssb
OEJIKOBOTO W HYKJIEMHOBOTO OOMEHA, 3HAY€HHUE PEeryJsTOPHBIX OenkoB. B3auMmocss3b
YTIEBOAHOTO M 0eIKOBOTO 0OMeHa. Ponb mupoBuHOTpamHON KHCIOTH U Iukia Kpebca B
ATOM B3aUMOCBSI3H. B3anMOCBS3b OOMEHA YriIeBOJOB U JUIU0B; POIb allETUIKOIH3UMAA
B 3TOM IIpoIiecce. YPOBHHU PEryisiliud OOMEHa BEIIECTB: KJICTOYHBIN, OPTaHU3MECHHBIA H
MONYJISITUOHHBIN. TpaHCKPUMIIMOHHBIA (ONMEPOHHBIN) ypoBEeHb peryisinuu. OCHOBHBIE
MEXaHU3MBbI PETYJSILUY 00OMEHa BEHIECTB B KiieTKe. OpraHu3MEHHbI YPOBEHb PETYIISIIUU.
['opMoHanbHas perymsinust oOMeHa BeniecTB. KackaaHbiii MEXaHU3M PETYISIIUU C Y4aCTUEM
TOPMOHOB M  BTOPUYHBIX MOCPEAHUKOB. IlOMynsiMOHHBIA YpPOBEHb PETYJSILIHH.
AHTHUOUOTUKU MUKPOOOB, (DUTOHLIUIBI PACTEHU, TEIEPrOHbI ’KUBOTHBIX U UX BIHUSHUE HA
MIPOLIECCHI KU3HENIESITEIIBHOCTH. JKOJIOro-OMOXMMUYECKUE B3aUMOJEHUCTBUSL C y4acTHUEM
pPa3IUYHBIX TPYHIl OPraHu3MOB: MHKPOOPTraHU3MOB, TpPUOOB, BBICIIMX PACTCHUIA,



KUBOTHBIX. TOKCHMHBI pacTeHuid. IluimieBble neTreppeHTbl UM aHTHUPUAAHTHL. [luieBble
aTTPAKTAHTBl U CTUMYJSATOPBL. XEMOPETYyJIATOPBl, BO3ACHCTBYIOIIME HAa IO3BOHOYHBIX
KUBOTHBIX. HakorjieHue W HCNONb30BaHUE >KUBOTHBIMU BTOPUYHBIX METAOOJIUTOB
pacTeHuil. AHTPONOreHHble OMOAKTHUBHBIE BEUIECTBA U MPOOJEMBI XUMHUYECKOTO
3arpsi3HeHust Ouocdeppl. DK0JIOruHYeckr 0e30macHble ClIOCOOBI BO3EHCTBUS HA PA3IUUYHBIC
BH/JIbI )KUBOTHBIX, PACTEHUI U MUKPOOPTaHU3MOB.

Tema 13. IlpoexTHas paborta
[Ipennaraetcs At IPOEKTHOU pabOTHI ClIeIyIOIINe TeMbl (IPUMEpHBIE):

1. KauecTBeHHBIE peakiini Ha aMUHOKHUCIIOTHI M O€JIKH.

2, [IpuroroBnenue pactBopa Oenka (suyHoro ansOymuHa). Pasnenenue
OeNKOB KypHHOTO SHIIa M0 UX pacTBOpUMOCTH. JleHaTypamus 6enkoB (oOpaTumas
HeoOpaTumasi).

3. CpaBHUTENBHBIN aHAIN3 MPOIYKTOB KHUCIOTHOTO U (P€PMEHTATUBHOTO
THJIPOJIN3a M- U TIOJMcaxapuI0B (Ha MpUMEpe caxaposbl H Kpaxmaa).

4. CneunduaHocTs AeiicTBUS (HEepMEHTOB (aMuIIasa).

5. BnusHue Ha akTUBHOCTH (pepMEHTOB TeMIieparypsl, pH, akTHBaTOpoB 1
WHTUOUTOPOB.

6. Brinenenue pubOHyKI€ONPOTENHOB U3 IPOACOKEH.

7. KauecTtBennoe olpesiesieHue IPOAYKTOB TUIpOIN3a
PUOOHYKIICOPOTEUHOB.

8. Bbinenenne raukoreHa u3 Ie4YeHM JKUBOTHBIX. CoIocTaBieHue

CTPYKTYpPHI TJIMKOT'€HA U KpaxMmalia.
9. Pa3nenenue yrieBo10B METOI0M TOHKOCTIOWHOM XpoMaTorpaduu.
10. ['unponus )KUpoB MO IEMCTBUEM JIUTIA3HI.
11.  BuusHue xeuu Ha aKTUBHOCTbD JIUIIA3bI.
12.  KadecTBeHHbIE peaKIIMy HA TOPMOHBI.
13.  buorennas kimaccuduKaus XUMHICCKHUX JIEMEHTOB.
buonornueckn akTuBHBIE BElleCTBa. BuTaMuHbI
buonorndecku akTUBHBIC TOOABKH: TIpodaHaIlys WIIH IMTOJIb3a?
buonoruueckas pojb BATAMUHOB.
14.  Butamun C u ero 3HaueHue.
15.  McKyCCTBEHHBIE JKHPBI — yIpO3a 310POBBIO.
16.  Hcnonbp3oBaHue OpOXKIKEH B TUIIEBON MTPOMBILIIJIEHHOCTH.
17.  Hccnenoanme  (PU3NKO-XUMUYECKHX CBOHCTB MOJIOKA  Pa3HbIX
MPOU3BOAUTEIICH, IMEIOIIUX IKOJOTHYECKUN cepTU(hUKAT.
18.  HMopa B mpoayKTax NUTAHUS W BIUSHUE €T0 HA OPraHU3M YEJIOBEKA.

JlaGoparopHsbie pabOThI
JlaGopaTtopnas pabota Ne 1



«OmnpeneneHue cpesibl paCTBOPOB AMUHOKHUCIIOT

Teopernyeckas 4acThb

KucimoTHO-0CHOBHBIE CBOMCTBA & —AMHHOKHCIIOT

[To mpOoTOIUTUUECKON TEOPUU KUCIIOT U OCHOBAHUM, a-aMUHOKHUCIIOTBI OTHOCATCS K
am(ponuTaM, Tak Kak COJIepKaT B COCTABE MOJIEKYJIbl KUCJIOTHBII U OCHOBHOM LIEHTpHI. B
BOJTHOM PacTBOPE MOJIEKYJIa a-aMUHOKHUCIIOTHI CYIIECTBYET B BHJI€ OUMOJISPHOTO HOHA.

0 0

CH_‘—?H—C_' CHy—CH C.
NH: OH .NHl O

B 3aBucumocTu ot pH cpenbl MoKeT mpeo0iiaaTh TOT WM HHOHM 3apsifl.

B cunbHOkucnbix cpemax (pH 1—2) dopmupyercs katuoHHas —¢opma
aaMHUHOKHUCIIOTHL. B cunbHoOmenoyHoit cpene (pH 13—14) npeobnanaer anuonHasi popma
a-aMHHOKHUCIIOTHI.

3 =X H = B aeeen |
CH;~CH-COOH 5———= CH{~CH-C00 Hoe  OH—CH—000

NH, *H NH, ) +H NH,

CymectByroT 3HaueHus pH crneneprdeckue st Kaka0i aMUHOKUCIOTHI, B KOTOPOI
KOJIMYECTBO aHUOHHBIX (D)OPM B PACTBOPE PaBHO KOJUUYECTBY KaTUOHHBIX dopm. [Ipu 3TOM
HEOOXOIMMO YYUTHIBATh HATMYKME HOHOTEHHBIX IPYIITUPOBOK OOKOBOH IEMH.

3nauenue pH mpu koTopoM OOIIMIT 3apsii MOJEKYJbl a-aMUHOKUCIOTHI paBeH O,
Ha3bIBAETCS M303JICKTPUUECKON TOUKOM a-aMUHOKUCIOTHI (pIAK).

Ecan pH pacTBOpa COOTBETCTBYET M303JEKTPUUECKON TOUYKE a-aMHUHOKHUCIIOTBI, TO
npu dJIEKTpodopese He MPOUCXOAUT IBIKEHHS MOJIeKybl B pacTBope. Eciu p H pacTBopa
<p I, To kaTnonHas popmMa a-aMHUHOKHCIIOTHI JIBHKETCS K Karoay. Eciu pH pactBopa > p |,
TO aHMOHHAs (hopMa a-aMUHOKHUCIIOTHI ABUKETCS K aHoay. Ha 3ToM oCHOBaHO pasnelieHue
AK metonom anekTpodopesa.

Jlist GoNbIIMHCTBA OENKOB KUBOTHOTO MPOUCXOXKICHUS M303JICKTPUUECKHE TOUYKHU
nexart B npenenax ot 5,5 no 7,0 (uckimrouenue: nencud — p [ = 1, canbmun — p [ = 12), 1.
e. 6enku 00magaroT 6osiee BEIPAKEHHBIMU KHCIOTHBIMUA CBOWCTBAMH.

[Tpu puznonorunueckux 3Hauenus pH 7,34—7,36 in vivo HU OJIHA a-aMUHOKHUCJIOTA U
HU OJMH O€JIOK HEe HaXOJHTCS B M30JICKTPUUECKOM COCTOSHUH, a TIpeodaiaeT aHMOHHAs
dbopMa, OTpHUIATENBbHBIN 3aps/l KOTOPOW YPaBHOBEIIMBACTCS KAaTHOHAMH HATpUS M Kalus
(Na+ u K+).

[IpakTrueckas 4acTb

Henb: onpenenuts pH pacTBOPOB aMUHOKUCIIOT U CHAENATh BBIBOJ O 3aBUCUMOCTHU
3HaueHust pH ot ctpoenus aMuHOKUCIOT. [IpoAOIKUTH U3ydaTh BO3MOKHOCTH JATYMKOB U
nporpammbl Relab Lite.

PeaktuBbl 1 000pynOBaHUE:

1. KommbroTep.

2. KomnsrotepHsbIit nHTEpdEiic coopa manabix Releon Lite.



Jatuuk ONPEAECICHUS pH, xumuueckue CTaKaHbl, IPOMBIBAJIKA,
BojAa auctuuupoBanHas, 0,01 M pacTBOpbl aMUHOKHUCIIOT (IJIUIMHA, aJlaHUHA,
[IIyTAMUHOBOM KUCIOTBI, JIN3UHA).

WNHcTpyKIus 10 BBINOITHEHUIO 1a00paTOpHOIl paboTHhI:

1. 3akpenute natyuk pH B Jlanke mTatuBa M TMOAKIIOYUTE U €ro K
IUTAHILIETHOMY PErucTpaTopy (KOMIbIOTEPY). 3amyCTHTE MPOrpamMMmy H3MEpEeHUn
Releon Lite.

2. B xumunueckuii crakan Haneute 30 mu pacTBOpa TIJMILMHA, OMYCTHUTE
natyuk pH. KoHUHK 4yBCTBUTENBHOTO 3JIEMEHTA AOJIKEH OBITh TOTPYXKEH B paCTBOP
HE MEHEE YeM Ha 3 CM UM HE KacaTbCsl HU JHA, HU CTEHOK CTAaKaHa.

3. Haxwmute knonky «Ilyck». 3adukcupyiite nokazanuss pH pactBopa
AMHHOKHCJIOTBI.

4, [IpoMolite naT4uK U3 pacTBOpa AUCTUITIMPOBAHHOM BOJIOM.

5 AHaOTMYHO MOBTOPUTE MIl. 2—4 ISl APYTUX AMUHOKHCIIOT.

6. PesynbpTaThl u3MepeHuii 3aHecuTe B TaOJIUILY.

7 Cremnanite BBIBO/I.

Pe3ynbTaThl H3MepeHuit/Ha0M0 e HUN

['myramuHOBast

I'mununa Aanug JIn3un
KHCJIOTa

Dopmysia aMUHOKHUCIIOTHI

CooTHoIIeHnEe (PYHKITMOHATBHBIX TPYIIIT
(aMuHO- ¥ KapOOKCHUITLHOM TPYIIITHI)

3Hauenue pH no natuuky

L[BeT makmyca

HBGT MCTHJIOBOT'O OPaH>XKEBOT'O

[{BeT deHondpTaIenHA

HBeT YHUBEPCAJIIbHOI'O MHAUKATOPA

JIabopatopnas pabota No2

OrnpeneneHue n303JeKTPUUECKON TOUKH KETaTUHBI

Teopernyeckas 4acTh

B u3osnexTpudeckoil TOUKe pacTBOPHI OEIKOB HEYCTOWYMBHI. MojeKkynbl Oenka ¢
OJIMHAKOBBIM KOJMYECTBOM MOJIOKUTEIBHBIX U OTPULATEIbHBIX 3apsiI0B JIETKO BBIMAAAIOT
B ocaJok. 3HaueHue pH, CcOOTBETCTByIOIllEE U30ANEKTPUUECKON TOUKE, SIBISETCSA
XapaKTepHBIM Il KaXaoro Oernka. Beimamenwe Oenka B 0CaJOK MOXKHO YCKOPHUTH
n00aBI€HUEM BOJIOOTHUMAIOIINX BEIIECTB, HAPUMEP STUIIOBOTO CIIHUPTA.

XKenatnna (KenaTuH) — MOJUIECIEPCHAS CMECh MOJUMNENTUIAOB (MOJEKYJspHas
macca—b0—70 Teic. /1), oOpa3yemast u3 KojiareHa.

XKenatnHa oOpaTUMO KOAryJIupyOIUN KOJUIOW, MOJIy4aeMblil U3 GUOpUILISIPHOTO
OeJsika KoJIJJareHa BbIBAPUBAHUEM B BOJE IIKYPbI )KUBOTHBIX, KOXHU, KOCTEH, Xpslend Uiu



CYXOXXWJIUH, T. €. MaTepuala, B KOTOPOM cojepxuTcs koiared. Koctu nepen kunsiueHuem
O0OBIYHO CHayvajia 00€3)KUPUBAIOT, & UX MUHEPAIbHbIE KOMIIOHEHTBI YAJIS0T, 00padaThiBas
kucnoTor. IlIkypy, KOXKY M CyXOXWINS MPOMBIBAIOT U 00padaThIBAIOT U3BECTHIO, YTOOBI
pa3MsTryuTh KOJUIAreH Mepell ero MpeBpalleHHeM B jKelaTtuHy. [lonmyuyeHue KenaThHb
CXOJHO C TMOJYYEHUEM KJles, HO BhIBapUBAHHUE B Ipoliecce €€ MPUTOTOBICHUS AJIUTCSA HE
CTOJIb JIOJITO M HE MPUBOAMUT K MOJHOM Aerpajaly KoJulareHa 10 >KHIKUX KOHEYHbBIX
MPOJIYKTOB, TIO3TOMY Y JKEJIATUHBI J)KEJTATUHUPYIOIAsi CIIOCOOHOCTD BHIIIE, YEM Y KIIEs.

[Toutu 20% Beca KelaTUHBI COCTABJISIET AMUHOKUCIOTA TIUIUH. Takue OenKoBble
OPOJYKTHI, KaK MsCO, O€HBI 3TOM aMUHOKHUCIOTOM, SIBISIFOIICHCS OJHUM M3 MCTOYHUKOB
SHEPruu JUIsl OpraHu3Ma, MO3TOMY JKEJaTUHY MOXKHO CUMTATh MPEKPAcHOM 100aBKOW K
MSICHOMY palMoHy. B kauyecTBe 0OpaTUMO KOAryJMpyIOUIEro KOJUIOMAA KelaTHHA
peoTBpaIllaeT KPUCTAIUIM3AIMIO caxapa; ¢ 3TOH 1eNblo €€ MPUMEHSIOT B KOHAUTEPCKOU
NPOMBIIIJIEHHOCTH U TPU U3rOTOBJIEHUU MOPOKEHOT0. B MpOM3BOJCTBE MOPOXKEHOrO €&
UCIIOJIB3YIOT TAKXKE JUIsl TOTO, YTOOBI YMEHBIIUTH CBEPTHIBAHUE O€JKa, Ka3euHa, oaroaaps
yeMy M caM Ka3eWH, U XKUp B MOJIOKE Jydilne ycBauBaroTcs. JKematuHy A00aBisiiOT BO
MHOTHE JOMallHue Onrofa W B moiiypaOpuKaThl TOPTOB M KEeKCOB. B kauecTBe Oenka-
MoIu(UKATOpa OHA MOXET CIYXHUTh IMPEBOCXOJHBIM PEAKTHUBOM [JIsi OOHApYKEHUS
HEOOJBIINX KOJUYECTB TAHHUHA.

[IpakTHyeckas 4acThb

PeaxtuBel u o6opynoBanue: 0,5%-it pactBop >kenatunsl; 0,1 M pacTBop yKCycHOMU
kucnotel; 0,1 M pacTtBop amerara HaTpusi; 96%-it STHIIOBBIN CIIUPT, TPOOUPKHU; MEPHbIE
NUIIETKU, JaT4uK omnpenaeneHus pH, Xumuyeckwe cTakaHbl, IPOMBIBAJIKA, BOJa
mucturpoBanHas. Komnerotep. KomnbeloTepHsiii uHTEpdeiic coopa manHbix Releon
Lite.

HNHCcTpyKIus 110 BBITOJIHEHHUIO JTA00paTOPHOH pabOTHI:

1. B ms1Th mpoHyMepOBaHHBIX POOHUPOK MPUIIEHTE pAaCTBOPHI YKCYCHOM KUCIOTHI
U areTaTa HaTpus B KOJUYECTBAX, YKa3aHHBIX B TaOJIHIIE.

2. [Tocne gero B kaxkayro mpoOupky mo6aBpTe 1o 1 cM3 pacTBopa KeJIaTUHBI U
XOpOIIO MTepeMELIANTE.

3. B xaxnyio mpobupky mpubaBbTe 1Mo 4 cM3 STWIOBOTO CIHpPTAa M CHOBA
repeMenanTe.

4. Uepe3 5—10 MuH NpocMOTPUTE BCE MPOOUPKU U OILIEHUTE CTENIEHb MYTHOCTH

MOJIYYeHHBIX cMmeceil. pH Hambosiee MyTHON CMECH COOTBETCTBYET H30IJICKTPHUUECKOU
TOUKE KEJaTUHBI C MOMOIIbIO AaTurka pH.
OdopmiieHne pe3ynbTaToB
PesynbTaThl onbita odopmute B BHje Tabuuibl. Onpenennure U303JIEKTPUUYECKYIO
TOYKY >KEJIaTHHBI.
Pe3ynbpTathl n3MepeHuit/Ha0r01eHU



Crenenb
No Cocras OydepHoit 0,5%-i pacTBOp DTUIOBBIT MYTHOCTH TI0
3 pH cmecu .
MpPOOUPKH  CMECH, CM JKeJlaTu Hbl, CM3 3 cnupT, cM S50amnbpHOM
IKaie
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 51 1 4
5 1,8 1,8 5,7 1 4

KoHTponbHbIE BOTTPOCHI:
1. KakoBo cTpoeHne a-aMHHOKHUCIIOT, HOMEHKJIATypa aMUHOKHCIIOT, U30MEPHS?
2. Knaccudukanusa a-aMUHOKHUCIOT 10 XapakTtepy OOKOBOTO pajuKaia,

GU3MKOXUMUYECKHE XapaKTepUCTUKU OokoBoM panukana. Kiaccudukanusa a-

AMHHOKHCJIOT IO CITOCOOHOCTH CUHTC3UPOBATHCA B OPIraHU3MC.

3. Kakumu KUCIOTHO-OCHOBHBIMHU CBOMCTBAMH 00JIaJIal0T a-aMUHOKHUCIIOTHI?
4. Obmue myTH oOMEHa  a-aMUHOKHCJIOT B  opraHu3me. Peakuun

JeKapOOKCHIIMPOBAHUS, TPAHCAMUHUPOBAHUSI, OKHUCIUTEIHHOTO J1€3aMUHUPOBAHMUS.

TectoBBle 3a1aHU:

1. TpuBnaibHOE Ha3BaHUE 2-aMUHO-3-THIPOCKUIIPOIIAHOBOM KHUCIOTHI

1) cepum;

2) THPO3WH;

3) okcunpoJInH; 4) aJaHUH.

2. Hazpanne amuHokuciiotsl H2N — (CH2)4 — CH(NH2) — COOH mno

3amectutenbHol HoMeHkinatype IUPAC:

1) 2,6-1MaMHUHOTreKCaHOBAasI KUCJIOTA;

2) 2,6-1MaMHUHOKAIIPOHOBAS;

3) a,8-IMaMHHOKAITPOHOBAS;

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

3. bokoBoii pagukan acnmaparnHOBOM KHUCIOTHI:

1) runpodUIBHBIN, MOSIPHBIN, HOHOTCHHBIHN, 3apsKEHHBIA OTPUIIATEIIBHO;,

2) TupOOUIBHBIN, TIOJSIPHBIN, HOHOTCHHBIHN, 3apSKEHHBINA MOJIOKUTEITBHO; 3)
rUAPOPUIbHBINA, MOJISPHBINA, HEMOHOTCHHBIN, HE3aPSKEHHbIN; 4)
ruApo(OoOHbIN, HEHOHOT€HHBIM.



4. BOKOBOH paauKal apruHUHA:

1) runpoUIBHBIHA, TONSAPHBIA, HOHOTEHHBIH, 3aPSKCHHBIA OTPHUIIATEIIEHO;

2) TuAPOQWITBLHBIN, TOJISIPHBII, NOHOTEHHBIHN, 3aPSKCHHBINA MOJI0XKHUTEIBHO; 3)

rUAPOPMIBHBINA, MOJISPHBIN, HEMOHOTCHHBIN, HE3apsKEHHBIN; 4)
ruapooOHbBINA, HEMOHOTCHHBIM.

3amaHus:

3ananue 1.

Cmech rmiuHa, ajaHvHA, JIN3MHA, aprMHUHA, CEpUHA U TIYTAMHHOBOW KHCIIOTHI
paszensii MeToJoM 3JekTpodopesa npu pH 6.

Onpenenurte HampaBi€HUE JBUKEHUS AMHUHOKHUCIOT MpHU 3JeKkTpodopese, eciu
U303JIEKTPUUECKUE TOUYKU ITUX aMUHOKHCIIOT COOTBETCTBEHHO paBHbI 3HaueHusM pH: 6,0;
6,0; 9,8; 10,8; 5,7 u 3,2.

Pemenue:

B wuzonsnextpuueckoin touke (pl-pH) cymmapHbIil 3apsn a-aMUHOKHCIOTBHI PaBEH
HyJ10. B TaHHBIX YCIOBUAX TAKOE COOTHOILIEHHUE BBHIMOIHAETCA I aJIaHUHA, TJIMIUHA U
CEpHHA, 3TH AMUHOKHUCJIOTHI B AJIEKTPUUECKOM T10JI€ MePEeMEeNIaThCs He OYIyT.

ITIpu pH > pl npeobnanaer annonnas Gopma U aMUHOKHUCIOTA (B JIaHHOM cllydae
rIIyTaMUHOBAsI KUCIIOTA) OyIeT MmepeMeniaThes K aHOIY.

B cnyuae, xorna pH < pl B pacTBope npeo6iiagaet katnoHHas popma, mo3TOMY JTU3UH
U apTUHUH OYJyT MepeMeniaThCsl K KaToy.

3amanue 2.

JlaHbI TP aMUHOKHCIIOTHI: acllaparuHoOBasi, JIM3UH U MIUUUH. OnpeaenuTe, B Kakoi
cpene — KHUCJIOW, HEeUTpaIbHON HIIM IIEIOYHON — OYIYyT HAXOAUTHCS M303JICKTPHUYCCKHE
TOYKHU 3TUX KUCIOT MO CPABHEHUIO C TJIULIMHOM, JJI1 KOTOporo pl = 6.

Pemenue:

VY acnaparunoBoil kucinoTel pl Oymer HaxoaWThcs B Oojiee KHUCIOM cpene, 4em y
INIMIUHA, TaK Kak JJs TOJABJICHUS AMCCOLMALMU BTOPOM KapOOKCUIBHOW TIpYyTIIbI
TpeOyeTcs JOMOIHUTENbHOE KOJINYeCTBO HOHOB H+.

VY nusuna pl OyaeT HaxonuThea B Oojee MIEIOYHOM Cpelie, YeM y TIUIMHA, TaK KaK
JUTsl TipeoTBpalieHus oopazoBanust Bropoit NH3+ rpymnmsel TpeOyeTcs: HOMOIHUTENBHOE
KoJan4yecTBO noHOB OH-.

3aganue 17 pa3BUTHA (PYHKIMOHATIBHON rPaMOTHOCTH

Ilouemy cBexee MOJOKO HE CBEPTHIBACTCA IIPU KUIIIYEHHH, a IOJKHCIIEE
cBépThiBaeTcs? UTO MOXKHO clenatb, 4ToObl HM30€XKaTh CBOPAYMBAHUS IOJKHCIIETO
MOJIOKA?

Ortser:

IIpu KuIIAYEeHMU MOJIOKA Ka3€HUH BCETa ICHATYpUPYET, HO BBINAAAET B OCAZOK TOT/A,
KOTJja JINIIEH 3apsAna. B cBekeM MOJIOKE MOJIEKYJIbI Ka3eMHa UMEIOT OTPULIATEIILHBINA 3apsi.
Monekynbpl Ka3euHa JIMIIEHBI 3apsiia B KUCIOM cpeae( T. €. B KHUCIOM MOJIOKE).



CrnenoBaTenbHO, HW303JIEKTPUUYECKAass TOYKa Ka3eMHa HaXOAUTCA B KHUCIOW cpene.
[IpenoTBpaTUTH CBEPTHIBAHUE MOKHO MYTEM JI0OABIECHHS COJIBI.

Jlaboparopnas pabota Ne 3

Onpenenenue TeMneparypsl MIaBICHUS] aMUHOKUCIOT

Teopernyeckas 4acThb

Kaxnoe MHIUBUIYaJIbHOE COEJIMHEHHE XapaKkTepusyercs HabopoMm
¢uznkoxuMuueckux KoHCTaHT. Hawmbonee pacnpocTpaHEHHBIMM M3 HHUX SIBISIOTCA
TEMIIepaTypa KUMEHUs U MJIaBJICHUS, TOKa3aTeNb PEIOMIICHHUS, TNIOTHOCTD.

Temneparypoii TaBlieHUs CUMTAIOT MHTEPBAJ TEMIIEpaTyp ¢ MOMEHTA MOSBICHUS
KUAKON (pa3bl 10 MOMEHTa MOJIHOTO MCUE3HOBEHMS TBEPAOM (a3bl. Uem BeriecTBo 4uIle,
TEM MEHbIIEe MHTEpBaJ TeMIepaTypbl IUIaBieHus (kak mnpaswio, He Oonee 0,5°C).
HesnauuTenpHble KOIUYECTBA MPUMECH MPUBOIAT K CHJIBHOMY CHHXEHHUIO TEMIIEPATyphl
IUIaBlieHus. PacxoxkaeHue orpeaesiseMoil TeMIepaTypbl IUIaBICHHUS M CIPaBOYHOU
BEJIMYMHBI JJISl YUCTOTO COCTMHEHUSI IOJKHBI COBMAIATh.

[Ipu HarpeBaHuM BeliecTBa B HEM YCTAHABJIMBAETCS TEIUIOBOM OanaHC: CKOPOCTh
MOJIBOJIa TEeIUla B KAKOW-TO MOMEHT CTaHOBHUTCS PAaBHOW CKOPOCTH €ro pacCerBaHMI.
[TockonbKy CKOPOCTH MOABOJIa U CKOPOCTh PACCEUBAHMSI 3aBUCST OT PA3HOCTH TEMIIEPATYP
MEXIY OOBEKTOM M Cpelod, TO B COCTOSHUU TEIUIOBOTO PAaBHOBECHS Y BeIlleCTBa
yCTaHABIIMBAETCS ompeAenéHHas Temmnepatypa. OHa 3aBeIOMO HUXKE, YEM TeMIepaTypa
IJIaMEHH, 3a CYET paCCEMBaHUS TEIUIA.

AMUHOKHUCTOTHI — OECIIBETHBIE KPUCTAJUTUNYECKUE BEIIECTBA, PACTBOPUMBIE B BOJIC;
£r1 220—315 °C. Boicokas Temrieparypa IJIaBJI€HUS aMUHOKHUCIIOTHI CBA3aHa C TEM, YTO
UX MOJICKYJIBI UMEIOT CTPYKTYPY TJIaBHBIM 00pa3oM aM(pOTEpHBIX (ABY3apsIHBIX) HOHOB.

J1Jist Bcex aMUHOKHUCIIOT He TIPEICTaBIAECTCS] BOZMOKHBIM OJTHO3HAYHO (PMKCHUPOBATH
TEMIIEPATypPy IUIABJICHUS, TOCKOJBKY 3TOT MPOLIECC CONPSIKEH C PA3I0KEHUEM.

Tepmuueckast gecTpykuus ¢parMeHTa TUIMHA HAOMIOJaeTcsi B HMHTEpBaje
TEMIIEpaTyp, Kak MPaBUIIO, B 3aBUCUMOCTH OT 3aMECTUTEIIEH B pauKalie, IpUIEM XapaKkTep
paJuKala BIMSIET Ha CTAAUHHOCTh U CKOPOCTh MPOIIECCA PA3I0KEHUSI.

[IpakTrueckas 4acTb

Lenb: mpoaeMOHCTPUPOBATH BO3MOKHOCTH CIIUPTOBKH JIJI1 HATPEBAHUS BEILIECTB.

[lepedyenp natumkoB HUQPPOBON JTAOOPATOPUU: IATYUK BBICOKOTEMIIEPATYPHBIN
TEPMOITAPHBIN.

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

Marepuanbl 1 peakTUBbI: COUPT STUJIOBBIA, AMUHOKHCIIOTHI.

Texnuka 6€30MacHOCTH:

1. Pabota cBsi3aHa ¢ OTKPBITHIM IJIaMEHEM — OeperuTech oxora!
2. Tepmonapa mocie u3BICUYEHUS M3 IMJIAMEHU OCTHIBAET HE cpazy —

Oeperutech oxora!

3. B cniupToBKe copepKUTCS roproyas KHUIAKOCTb.
4, Paborath B oukax.



WNHCTpyKIus K BBITOJIHEHUIO JJA0OPATOPHOM pabOTHI:

B npoOupky HacellibT€ MOPOUIOK TJIMLIKMHA Ha 2—3 CM 1O BBICOTE. 3aKpENHTE
NpoOUpPKY B JANKe LITaTHBA, & TEPMOIAPHBINA NAaTYMK TaK, YTOOBI €ro KOHYMK JTOXOJIUI
MIOYTH JI0 THA TPOOUPKH, HO HE Kacaycsl HU AHA, HU CTEHOK (puc. 1). OTmeThTe TeMnepaTypy
[JIALHHA.

3aXruTe CHUPTOBKY U MOCTaBbTE €€ MO0J1 MPOOUPKY C TITULUHOM.

HaGmionaiiTe 3a uM3MEHEHHEM TEeMIEpaTyphl, 3aHOCS pe3ylbTaThl HU3MEPEHHUI B
Ta0IUILy.

Yepes HEKOTOpOE BpeMsi MOCJIE Havyalla HarpeBaHusl TeMIiepaTypa CTaOuIn3upyeTcs.
[locnie 3TOr0 OCTAaHOBUTE HArPEBaHUE.

Oo6partute BHuManue! CTaBUTh HArpeTyIo NPOOUPKY B MIIACTUKOBBINA ITATUB
Henb3s. Hy)KHO J0KIaThCsl €ro oXjakJAeHHs B JIanke MTaTuBa. Pe3ynbrarel
U3MepeHU/Ha0II0ICHU I

No |Temneparypa rimununa [Temneparypa riunuHal Temnepatypa riunuHa |Temmneparypa raviuHa

0e3 HarpeBaHus yepe3 | MuH yepe3 3 MUH yepe3 5S—6 MuH

1

Ne Temneparypa amannHa |Temmnepartypa ananuHa |lemneparypa amannHa |Temmeparypa amaHuHa
0e3 HarpeBaHUs yepe3 1 MuH yepes 3 MUH yepe3 5—6 MuH

2

No |Temmnepatypa Temnepatypa Temnepatypa Temnepatypa
TyTaMUHOBOM TJIyTaMUHOBOM KUCTIOTHI|ITYTAMUHOBOW KUCJIOTHI |[TyTAMHUHOBOU KUCIOTHI
KHCJIOTHI 0€3 yepes 1 MuH yepes 3 MUH yepe3 5—6 MuH
HarpeBaHUs

3

No |Temneparypa nmuzuna |Temneparypa iu3zuna |Temnepartypa nmu3uHa |Temmeparypa JIu3uHa
0e3 HarpeBaHus yepe3 1 MuH yepes 3 MUH yepe3 5—6 MuH

AHQJIOTHYHO MPOBEAUTE OIBIT C IPYTUMUA AMUHOKHUCIIOTAMU, HAIIPUMEDP aJTaHUHOM.

BriBOTBI:

CrnenaiiTe BBIBOJ O TEMIIEpaType TUIABICHUS aMUHOKUCIOT. YeM oHa o0ycioBieHa?

KonTpoJsibHBIE BOIIPOCHI:

1. [Touemy Temmneparypa, OO 3HAUYEHUM KOTOPOW YAAETCS HArpeTh BEILIECTBO,
HIKE TEMIIEPATyphl IIIAMEHU?

2. [Touemy HEBO3MOXXHO OAHO3HAYHO 3a()UKCHUPOBATH TEMIEPATYPY TUIABICHUS
JUIT aMHUHOKHUCJIOT?

3. HUcnonb3ys paHHbIE JATEPATypbl, CPABHUTE TEMIEPATyphl IUIABJICHUS
3aMEHUMBIX U HE3aMEHUMBIX aMUHOKHUCIIOT.

Jlaboparopnas padota Ne 4



Bnusinue TemmnepaTypbl Ha CBOWCTBA OEIKOB

Teopernyeckas 4acThb

OO61mMM CBOMCTBOM a-aMUHOKHCIIOT SIBJSIETCS MTPOLIECC MOJIMKOHICHCALINH,
MPUBOSAIINN K 00pa30BaHUIO MENTUA0B. B pe3ynbrare 3Tol peakuuu GopMUPYIOTCS
aMUJHBIE CBSI3U MO MECTY B3aMMOJIEUCTBUS KapOOKCHIIBHON TPyIIIbl OAHOU
AaMUHOKMCJIOTBI U aMUHOTPYIIIBI APYroM a-aMUHOKHUCIIOTHL. B nenrtuaax 3ra cBs3b
HAa3bIBACTCS MENTUAHON CBA3BIO B COCTABE MENTUIHOU IPYIIIIBI.
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Ha3Banus mnentupoB CTpOATCS MYTEM  IOCJIEAOBATEIBHOTO — MEPEYUCIIEHUS
AMHUHOKHCJIOTHBIX OCTaTKOB, HauuHas ¢ N-KOHIIa, ¢ JoOaBiaeHUEeM cy(dHKca -HiI, KpoMe
nocieaHeil C-KOHIIEBOM aMHUHOKHCIIOTHI, 1711 KOTOPOW COXpaHseTcsl €€ MOJIHOE Ha3BaHUE.
JIns ocraTka acnmaparuHOBOW KMCIIOTBI MCIIOJIB3YETCSl Ha3BAHUE acTIapTUIl.

YcTaHOBIIEHO, YTO JIs1 K&KI0TO Oellka XapakTepHa TOJIbKO OJHA MPOCTPAHCTBEHHAS
CTPYKTYypa, B KOTOPOH OH CTaOWJIEH W TPOSABISAET OMOJOTUYECKYIO aKTHUBHOCTh. JTa
CTPYKTypa HOCHT Ha3BaHHE HATHBHOW KoH(opmarmu Oenka. V3MeHeHHME HATHBHOM
KoH(popmaruu Oenka, COMPOBOXKIAIOIIEECS MOTEpel XapakTEPHBIX IS HETO CBOWCTB:
PacTBOPUMOCTH, OMOIOTHIECKON aKTUBHOCTH, dJIEKTPO(POPETUIECKON MOABUKHOCTH U JP.,
Ha3bIBaeTCsl JAeHaTypauuei. JleHaTypauus, Kak MpPaBWIO, 3aTparMBacT YETBEPTUUYHYIO,
TPETUYHYI0O M YaCTUYHO BTOPUYHYIO CTPYKTYpPhl OCJIKOBOM MOJEKYIbl W HE
COMPOBOXKJAETCS KAKUMHU-TUOO H3MEHEHUSIMU TEPBUYHOW CTPYKTYpbl. JleHaTypaiuio
MOT'YT BbI3bIBaTh PA3IUUYHbIC PU3HUECKUE U XUMUYECKUE (PAKTOPHI: BEICOKAs TEMIEpATypa,
MEXaHWYECKUE BO3JCUCTBUS, JEUCTBUE HOHU3UPYIONIUX U3ITydeHUH, 00paboTka




YIBTPA3BYKOM, JEUCTBUE OPraHUYECKUMHU PACTBOPUTEISIMH, PACTBOpPAMHU  KHUCIOT,
LIEJI0YEH, COJIEH TSKENBIX METAIIOB. IIpuMepoM TEIIoBOM AeHATypalui MOXKET CIIYKUTh
CcBEpThIBaHME Oeika mpu Bapke siull. JleHaTypaiusi O€JKOB MPOUCXOAUT B KETYAKE, T
UMEETCs CUJIBHOKHMCIAs Ccpella W 3TO  CIOCOOCTBYET  pacCIICIUIEHUI0  OEJIKOB
nporeonutuueckuMu  (pepmeHtamu. Ilo wMepe crapeHuss oOpraHu3aMa MPOUCXOJUT
MOCTEINEHHAsI, XOTsI U YpPe3BbIYAaWHO ME/JICHHAs, JIeHATypalus OCJKOB M CHIKCHHE HX
ruapodmwibHOCcTH. [lpu ompenenéHHBIX YCIOBHUSAX JICHATYPUPOBAHHBIA OEJIOK MOXKHO
YaCTUYHO WJIM TIOJTHOCTHIO BEPHYTh K UCXOJIHOMY HAaTUBHOMY COCTOsIHUIO. Takol mporiecc
Ha3bIBACTCSl pEHATypalueid, a 0eJI0K — peHaTypUpPO- BAaHHBIM. DTOT MPOIIECC MPOUCKOIUT
CaMOITPOM3BOJILHO TpHU 3HaueHUsAX pH u Temmeparypsl, 00ecreunBarOnMXx CTaOUILHOCTh
HAaTUBHOU (opmbl. Penarypaivio 0OOBIYHO TPOBOJAT B MSTKUX YCIOBHSX, MEIJICHHO
CHHMasI BO3/ICHCTBHE.

O6buHO JneHarypalus Oenka HaOMIOJaeTcs in vitro, IPU BO3JCUCTBUU Ha HETO
aHOMAJIbHOW TeMIIepaTyphl WK JeHaTypaHta ModueBuHbl, H' mmm OH woHOB (T. e.
anomainbsHoTO pH) 1 T. 1.) OHAKO pacnaj TBEPOI CTPYKTYpHI Oelika U 3aTeM €€ MOBTOpHAasI
caMOOpTraHMU3alvs MPOUCXONT U B )KMBOH KIIETKE — UYTO UTPAET BAXKHYIO POJIb, HAIPUMEDP
B IIpolLiecce TpaHCTIopTa OEJIKOB uepe3 MeMOpaHHbl.

B wunrepBasie Temmneparyp, npubnusurenbHo oT 0 mo 40 °C, pacTBOPUMOCTH
OoNbIIMHCTBA OEJIKOB BO3pacTaeT C MOBBINIEHWEM Temmeparypbl. [Ipu Temmeparypax,
npesblmaronux 40—50 °C, 60IbIIMHCTBO O0EIKOB yTpauyuBaeT CTaOMIbHOCTh, HAUMHACTCS
UX JIeHATypalus, COPOBOKIAIONMIASICS OOBIYHO PE3KUM CHI)KEHHUEM PACTBOPUMOCTH.

[IpakTHyeckas 4acThb

Lenb: mpogeMOHCTPUPOBATH MPOIECC ACHATYpALlUU OeJKa.

[Tepedyens naTunkoB MUGPOBOI TaOOPATOPUH: JATIYMK TEMIEPATYPHI (TUIATHHOBBIM ).

JlononHuTEeNnbHOE 000PY0BAHUE: ITATHB C 33)KUMOM; CIIUPTOBKA. MaTtepuabl

U PEaKTUBBI: PACTBOP SIMYHOTO OeJKa.

TexHuka 0€30IMaCHOCTH:

1. PaGoTa cBsizaHa ¢ OTKPHITHIM IJIAMEHEM — OEperuTech oxora!

2. JlaTauk Temmeparyphl TMOCIE W3BJICUCHHS] M3 IJIAMEHU OCTHIBAET HE
cpa3y — Oeperurech oxxora!

3. B crimpToBKe comepKUTCS Toprodast KUIAKOCTb.

4., PaGoTtars B oukax.

WNHCcTpyKIUs K BBITTOJIHECHHIO JTAOOPATOPHOM PaOOTHI:

B 4 npo6upku nomectute mo 0,5 Mt pacTBopa sugHOTO Oenka. 3aKkpenuTe mMpoOupKyY
B JIAMKE IITAaTUBA, a JATYUK TEMIEPATYpPhl TaK, YTOObI €r0 KOHYUK JTOXOJWJ IMOYTH JI0 JTHA
npoOHPKH, HO HE Kacajcs HU JHA, HU CTeHOK (puc. 1). OTMeTbTe TeMnepaTrypy pacTBopa
au4Horo Oesnka. [IpuroroBiaeHHbIN pacTBOP AOJIKEH MPEBAPUTEIBLHO OBITh OXJIAXKIEH.



3aXrute CIUPTOBKY M TMOCTaBbTE €€ MoJ MPOOHPKY C pacTBOPOM SIMUHOIO OelKa.
HaGmronaiite 3a u13MeHeHUEM TeMIrepaTypbl, 0COOeHHO BHUMaTeNbHO nociie 50 °C, 3aHocs
pe3yabTaThl UBMEPEHUN B TaOIUILY.

UYepe3 |—2 MUH OCTaHOBHTE HarpeBaHUE.

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

O6patute BHuManue! CTaBUThH HarpeTyIo NPOOUPKY B MJIACTUKOBBIM IITATUB HEJb3SI.
HyxHo noxnarscs e€ oxyaxIeHus B JIANKE IITaTUBA.

JI71s1 cpaBHEHMS IPOBEAUTE OMBIT C U30JIATOM PACTUTEILHOTO OelKa.

Pe3ynbTaThl H3MepeHuit/Ha0M0 e HU N

TemnepaTtypa HarpeBanus | BpeMst HacTyruieHus IeHaTypaluu

PacTBOp sAuHOTO OEsKa

M3005T pacTUTENbHOTO O€nKa
(TopoxoBOT0)

KOHTpOJIBHBIG BOIIPOCHI:

1. Kakue n3MeHeHUs TIPOUCXOJAT B CTPYKType OeiKa Mpu HarpeBaHUU?
MeHsieTcst T ero nepBUYHAs CTPYKTypa?

2. Kaxk Ha3bpIBaeTcs mporiecc cBepThIBaHUS OEIKOB?

3. [Touemy cBepHyBIIHIACS OEJIOK HE pacTBOPSIETCS B Bojie?
3amanue:

[Tpuneiite K sstMuHOMY OCIIKY CIIUPT WU KUCIOTY. UTo HabIrogaeTe mpu qo0aBICHUN
K O€JIKy CIIUpTa U KUCJIOTHI?



