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IHosicHuTeILHAA 32NN CKA

AxmyanvHocme npozpammol

[Tporpamma uMeeT couaibHyI0 3HAYMMOCTb JJIs1 Hallero odiectsa. Poccuiickomy
OOLIECTBY HY>KHbI OOpa30BAHHBIC, HPABCTBEHHBIE, MNPEINPUUMYMBBIE JIFOAU, KOTOPHIE
MOTYT CaMOCTOSITEIbHO NPHHUMAaTh OTBETCTBEHHBIE PEIICHUS B CHUTYyalMsX BbIOOpa,
IIPOTHO3UPYs UX BO3MOXHBIE nocieAcTBUsA. OlHa U3 3a1a4 00pa30oBaHUS HA CETOJHS —
BOCIHTaHUE B PeOEHKE CaMOCTOSTENbHON NTUYHOCTH. [laHHas mporpamMma CIoOCOOCTBYET
Pa3BUTHIO Y YYAIIUXCS CAMOCTOATEIBLHOTO MBIIUICHUS, JOPMUPYET YMEHUSI TPUOOPETAThH
U TPUMEHSTH, TIOJyYCHHBbIC 3HAaHMS Ha TMpakTuke. PaszButne u ¢dopMHpoOBaHUE
BBIIIEYKa3aHHBIX KauyeCTB BO3MOXKHO OJyiaroapsi pa3BUTHUIO HAyYHO-TIO3HABATEIBHOIO
MHTEpeca BO BpeMs 3aHSATHH.

Kypc mnpegHazHaueH ydyalmiumcsl CTaplied [IKOJbl €CTECTBEHHO-HAY4YHOIO,
TEXHOJIOTUYECKOTO0 WJIM YHUBEpPCAIbHOrO mnpoduiaeil oOydeHHs] M MOXKET OBbITh Kak
00si3aTebHBIM  yUYEOHBIM MNPEIMETOM IO BBIOOPY yd4allerocss M3 KOMIIOHEHTa
0o0pa30BaTeIbHON OpraHU3allii B BapUATHBHOI YacTW y4eOHOTro TIaHa, TaK U KypCOM B
paMKax BHEYPOUHOW JEATEIbHOCTH W/WIM JOMOJHUTENbHOro oOpa3zoBaHusa. llocoOue
PEKOMEH/YETCs UCTOIb30BaTh JIsl IPOBEICHUS AJIEKTUBHBIX KYPCOB.

Konuenuust coBpeMeHHOTO 00pa30BaHUs MOAPA3yMEBAET, YTO YUHUTENb MEpPEecTacT
ObITh OCHOBHBIM HCTOYHMKOM HOBBIX 3HAHUH, a CTAHOBUTCA OPraHU3aTOPOM
MO3HABATENILHOM  JIEATEIbHOCTH  y4yalluXcs, K KOTOPOM MOMKHO OTHECTH U
HCCJIEI0BATENBCKYIO NIE€ATEIbHOCTh. COBPEMEHHBIE IKCIIEPUMEHTAIBHBIE HCCIEIOBAHUS
0 XVUMHH YK€ TPYAHO TMPEACTaBUTH O€3 MCIOJIb30BaHUSA HE TOJIBKO aHAJIOTOBBIX, HO U
mu(pOBBIX  M3MEpPUTENbHBIX  NHpubopoB. B @denepasibHOM  rocygapcTBEHHOM
obOpazoBarensHoM crangapre (PI'OC) npommcaHo, YTO OAHUM U3 YHHUBEPCAIBHBIX
y4eOHBbIX JEHUCTBUNA, TPUOOPETAEMBIX YYAIIMMUCS, JTODKHO CTaTh YMEHHE «IIPOBEICHUS
OTBITOB, POCTHIX IKCIIEPUMEHTAIILHBIX UCCIIEAOBAHUM, MPSMBIX U KOCBEHHBIX U3MEPEHUN
C HCIOJIb30BAaHUEM AHAJOIOBBIX M LU(POBBIX HU3MEPUTENbHBIX MPUOOPOBY». st 3TOrO
YUHUTENb XUMHH MOXKET BOCIIOJIb30BAThCSl YUEOHBIM 000PYI0BaHUE HOBOI'O MOKOJIEHUS —
(G POBBIMU JIAOOPATOPHUSIMH.

[Mudposbie mabopaTopuu MO XUMHH MPEACTABICHBI JATYMKAMU JUISI U3MEPEHUS U
pETUCTpaIliy Pa3IMYHBIX MMapaMeTpoB, MHTepdeiicamu cOopa MaHHBIX M MPOTPaAMMHBIM
oOecreyeHueM, BU3YAITU3UPYIOIIMM 3KCIIEPUMEHTANIbHBIE JTaHHbIe Ha 3KpaHe. [Ipu sToM
AKCIIEPUMEHT  OCTAa€TCsd  TPAIAUIIMOHHO HATYpHBIM, HO JaHHBIE JKCIIEPUMEHTA
0o0pabaThIBalOTCS W BBIBOJATCA Ha SKpaH B pealbHOM MacluTabe BpEeMEHM U B
palnMoHaabHOM rpaduyeckoil popme B BUJIC YMCICHHBIX 3HAUCHUM, nUarpaMm, rpadukoB
u Tabmui. OCHOBHOE BHUMAHHE YYaITUXCS MPU ITOM COCPEOTAUYMBACTCS HE Ha COOpKE U
HACTPOMKE IKCIEPUMEHTAIBHON YCTAHOBKH, @ HA IPOEKTUPOBAHNUHU PA3JINYHBIX BAPUAHTOB
MPOBEJICHUST SKCIIEPUMEHTA, HAKOIUIEHWH [IaHHBIX, WX AaHajiu3€ M WHTEpIpeTaluu,
bopMyIHpOBKE BBIBOJIOB.



C TOYKHM 3peHUs] HayKH, SKCIEPUMEHT — 3TO UCCIEA0BATENbCKUI METO1 O0yUEHHUS,
KOTOPBIN TMOJHUMAET MO3HABATEIbHBIA HHTEpEC Ha 0oJiee BHICOKHI YPOBEHb, YCUIIUBACT
MOTHBAIMIO CaMOCTOSITEIbHOM JeATeNbHOCTU. FccaenoBaTenbCkuili METOJ  SBISIETCS
yciioBueM (opMupoBaHHUS HHTEpeca, MOTPEOHOCTH B CaAMOCTOSATENIBHOM, TBOPYECKOM
NEATEIbHOCTU YYaIIUXCSl.

HccenenoBaTenbCKuil IPOLIECC COCTOUT M3 HECKOJBKUX ATAIlOB: Pa3/ICICHUE CMECH
BEILIECTB, BBIJCIICHUE MOJIEKYJ ONPEACIIEHHOTO CTPOCHUS, UX UACHTU(DUKAIUS U U3YUEHUE
poJii B MeTaboJIn3Me.

3aHATHA UHTETPUPYIOT TEOPETUUECKHUE 3HAHUS, U TPAKTUUECKUE YMEHUS, U HABBIKU
YYaIUXCS B €AMHOM TPOIIECCE IEATETbHOCTH YU4EeOHO-UCCIEA0BATENBCKOIO XapaKTepa.

JlaHHBI KypC COJAEpP)KAaTENIbHO CBSI3aH C KypcaMu XHUMHH, OMOJOTHH, (PUBHKUA U
HOCUT HWHTETPUPOBAHHBIN XapakTep, CIOCOOCTBYS Pa3BUTHUIO €CTECTBEHHO-HAYYHOIO
MUPOBO33pEHUs ydyaluxcsa. B yueOHOM TiaHe 3JIeKTUBHBIA Kypc «BHOXUMUS» SBISIETCS
4acThlO MpeaMeTHOW oOnacTu «EcTecTBeHHO-HAaydHbIE MPEAMEThI». MaTepuan mocoous
o0OecreynBaeT: 3HAKOMCTBO C COBPEMEHHBIMH (yHIAMEHTAIbHBIMU W TPHUKIAJAHBIMU
UCCIEeNOBaHUSIMM B oOjactu  Ouoxumuu;  GOpPMUpOBaHHME Yy  OOydYarOIIMXCA
KOHBEPTCHTHOTO MBINIUICHUS; yIUIyOJdeHHe M O00O0OIIeHHEe 3HAHWW IIKOJHHUKOB O
BBICOKOMOJIEKYJISIPHBIX ~BEILIECTBaX, METOJAX WX HW3YYECHUS; PACKPBITHE NPUHIMUIIOB
(YHKITMOHUPOBAHUS KUBBIX CUCTEM; 3HAKOMCTBO C UCTOPUEH pa3BUTHS €CTECTBO3HAHUS U
COBPEMEHHBIMU pa3pabOTKaMu YYEHBIX; BOCHUTAHUE OEPEHKHOTO OTHOIICHUS K >KUBOU
npupoze, GopMUpoBaHUE KyJIbTYPhl MUTAHUSA; 00yUEHUE apTyMEHTUPOBAHHOMY BEJICHUIO
JIVCKYCCHH; )KEJAHUE 3aHUMAThCSl HAYYHO-TIPAKTUYECKOU JIESITENBHOCTHIO.

[locoOue coaepKUT METOJUYECKHE KOMMEHTapuu [0 OpraHu3aluy 3aHATUI
(ocobeHHOCTH, CTPYKTYpa, COACPKAHKE, BUJIBI ICATEILHOCTH, GOPMBI 3aHIATHH U T. 1.). Ha
3aHATHSX YYallhecs pa3BUBAIOT AHAIUTUYECKHE CIOCOOHOCTH TIPH TPOBEICHUH
MPAKTUYECKUX paldOT, YCTAHABIMBAIOT MPUUYUHHO-CIICJCTBEHHBIE CBSI3U MPU H3YYEHUU
METOJIOB OMOXMMHH, Y3HAIOT O BO3MOXHOCTSIX MX NMPUMEHEHUS B MEAMIIMHE, MUILEBOU
MIPOMBIIICHHOCTH, (papMaleBTHKE.

Ileneeas ayoumopusn

VYyammecs 10 u 11 xnaccoB 001eo0pa3oBaTeNbHBIX MIKOJ, KOTOPbIE 000PYI0BaHBI
«IIKOJIBHBIMU KBAHTOPUYMAaMM.

Henwv npocpammot

O3HaKOMUTH yyalmuxcsi ¢ OMOXMMHEH KaK HayKOW SKCIEpUMEHTAJIbHOM,
coueTarolel B cede OpraHMuecKyro XMMHIO U Ouosoruto. Takke JaHHBIA Kypc TTOMOKET
chopMHpPOBAaTh HABBIKA CaMOCTOATEIHHON paboThl C TU(POBBEIMU  TaTIYMKAMH,
MPOBEICHUS] U3MEPEHUI U 00pabOTKH MOTYyUYECHHBIX U3MepeHuid. Pa3BuTh Mo3HaBaTeIbHbBIN
WHTEpPEC U METaNpeAMETHbIE KOMIIETCHIIMM OOYYalolUXCcsl depe3 MPaKTUYECKYIO
JESTENBHOCTD; PACHIUPHUTH, YIIIYOUTh W OOOOIIUTH 3HAHUS O CTPOCHHWH, CBOMCTBAX H
byHKUMSIX OMOMOJIEKYJ; CPOPMUPOBATH YCTOMUMBBIA HMHTEpeC K MpodhecCHOHATbHON



NesITeIbHOCTU B 00JIaCTU €CTECTBEHHBIX HaYK.
Ilnanupyembie pe3yJIbTaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa XMMHUHM € ONIMCAHUEM
YHHBEPCAIbHBIX YU4EOHBIX AeiiCTBUI, JOCTUTaeMbIX 00y4al0LIUMHUCH

Jluunocmmnoie pesyiomamal:

Obyuarowuiics noayuUm 803MOHNCHOCHb OJisL POPMUPOBAHUS CLEOVIOWUX TUUHOCTIHBIX

VYIT:

ompeiesIeHe MOTUBAIIMN U3YyUCHHS YyUeOHOTr0o MaTepHaa;
OIICHMBAHUE YCBAMBAEMOTO yU4eOHOTO MaTeprasa, UCXOs U3 COMHMATBHBIX M IMIHOCTHBIX
LICHHOCTEH;

MOBBIIIIEHWE CBOEro 00pa30BaTEIBLHOIO YPOBHS M YPOBHS TOTOBHOCTH K HM3YyYCHHIO
OCHOBHBIX HCTOPUUYECKUX COOBITUH, CBI3aHHBIX C UCTOPUEH pa3BUTHUSI XUMHUU U OOIIECTBA;
3HAHHUE MPABUJI MOBEACHUS B UPE3BbIYANHBIX CUTYaILIUSX;
OIICHUBAHME COIMAITBHON 3HAYNMOCTH MPOGECCHM, CBA3aHHBIX C XUMHECH;
BJIQJICHUE TMpaBuiIaMyd O€30MacHOTrO OOpallleHUsi ¢ XUMHYECKUMH BEIIECTBAMHU U
o0opy1oBaHUEM, TTPOSIBJICHHE YKOJIOTHICCKON KYJIbTYPHI.

Memanpedmemmnule pe3ynomamat.

Pezynamuenvie

Obyuarowuiics noay4um 603MONCHOCMYb OJis hOPMUPOBAHUACTEOVIOWUX Pe2YTAMUBHBIX
yvia
IeJIeTiolaraiye, BKIFOYasi MMOCTAHOBKY HOBBIX IIeJieH, MpeoOpa3oBaHWE MPaKTHUUYECKOM
3aJa4d B TO3HABATENBbHYIO, CAMOCTOSITENIbHBIA aHAIW3 YCJIOBHM JOCTHMKCHHS IIETU Ha
OCHOBE Yyu€Ta BBIICJICHHBIX YYHTEIEM OpPUEHTHPOB JCWCTBHA B HOBOM Yy4eOHOM
MaTepuae;
IUTAHUPOBAHUE TTyTH JOCTHKCHHUS LIETICH;
yCTaHABIMBAaHUE IIETICBBIX TMPUOPUTETOB, BBIJCICHUE AalbTEPHATUBHBIX CTIOCOO0B
JOCTIKEHUS 1IeTTU ¥ BRIOOP Hanbosiee 3(hPeKkTUBHOTO Crioco0a;
YMEHHE CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABISITh UM;
yYMEHHE MPUHUMATH PEIICHHUS B IPOOJIEMHON CUTYAIINH;
MIOCTAaHOBKA Y4eOHOH 3a1auu, COCTABJICHUE TJIaHA U TTOCIICIOBATEILHOCTH JCHCTBHIA
opranuzanus pabovero MecTa IMpy BHIMTOTHCHUHA XHMHYECKOTO KCTICPUMEHTA;
MIPOTHO3UPOBAHHUE pe3yJbTaTa YCBOCHHS, OICHHBAaHHE YCBOCHHOTO MaTepuaia, OIICHKa
KayecTBa W YPOBHA YCBOGHHUS, KOPPEKIHs B IUIAH M CIOCOO JCHCTBHS TpH
HeoOxoauMocTu. [lo3nasamenbHoie

Obyuarowuiicst noLy4um 803MO*CHOCMb OJisl POPMUPOBAHUSL CLEOVIOUUX
nosuasamenvhulix YVJJ[:
MIOWCK | BBIICNIEHUE HHPOPMAIIIH;
aHanM3 ycIOBUM W TpeOOBaHUM 3a/1ayu, BHIOOP, COMOCTAaBICHHE U OOOCHOBAHUE CIIOCO0A



pelleHus 3aa4uu;

BbIOOp Haunbonee HP(PEKTUBHBIX CMOCOOOB pEIICHUS 3aJadyd B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHH;

BBIJIBUKEHUE U 0OOCHOBaHME TMITOTE3bI, BBIOOP cr1ocoba €€ MpoBEepKHU;

CaMOCTOSITEIFHOE ~ CO3[aHHE AaJrOpUTMa JEATEJIbHOCTH TMPH PEUICHHH MpoOjeM
TBOPUYECKOTO M MIOMCKOBOTO XapaKTepa,

YMEHHMSI XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHUIO U CBOMCTBaAM;

ONKCHIBAaHUE CBOMCTB TBEPIBIX, JKHUIKHX, Ta3000pa3HBIX BEIIECTB, BbIJCIECHUE UX
CYIIECTBEHHBIX MTPU3HAKOB;

n300pakeHHe CcOoCTaBa MPOCTEHIIMX BEIIECTB C IMOMOIIBI0 XMUMHUYECKUX (opmyn u
CYLTHOCTH XMMHUYECKHUX PEAKIIUNA C TOMOIIBI0 XUMUYECKUX YPABHEHHI;

MpoBeieHHe HAOIIOJEHUH W ONMUCAaHUE NPU3HAKOB M YCJIOBUH TEUYEHUS] XHUMHUYECKHX
pEaKiuii, BBINOJHEHUE XHWMHYECKOIO OJKCIIEPUMEHTA, BBIBOJBI HAa OCHOBE aHalIU3a
HaOJIOACHUI 3a SKCIIEPUMEHTOM, pEUIEHUE 3a]a4, MOJIyYEeHUE XUMUYECKOW HH(pOopMalnuu
U3 Pa3JINYHbIX UCTOYHUKOB;
YMEHHE OPraHU30BbIBATh UCCIEIOBAHNE C LIEJIBIO IPOBEPKH TUIIOTES;
YMEHUE JIeNaTh YMO3aKIFOUEHUS (MHIYKTUBHOE U 110 aHAJIOTHU) U BBIBO/IBL;
yMeHuEe OOBEKTUBHO OIIEHUBATh MH(GOPMALMIO O BEUIECTBAX M XMMHUYECKHUX IpOIIeccaXx,
KPUTHYECKH OTHOCUTHCS K TICEBJAOHAYYHOU NH(OPMALIUH.

Kommynukamusnvie

Obyuarowuiics noLy4um 803MOACHOCMb OISl POPMUPOBAHUSL CLEOVIOUUX
KomMmyHukamuenolx YV/{:



MIOJTHOE U TOYHOE BHIPAKCHHE CBOMX MBICIICH B COOTBETCTBUU C 3aJa4aMH U YCIOBUSIMHU
KOMMYHUKaIIUH;

aJIeKBaTHOE KCIIOJIb30BAaHUE PEUYEBBIX CPEACTB ISl TUCKYCCHU U apryMEHTallul CBOEH
NO3UIMH, YMEHHUE TPEJCTABIATh KOHKPETHOE COJEpKaHHE C COOOLICHHEM €ro B
NUCPMEHHOW W yCTHOW  (opme, OIpeneleHHEe  CIOCOOOB  B3aWMOJCHCTBUS,
COTPYIHUYECTBO B MOKCKe U cOope nHPpOopMaIuy;

OIIpeJeJIEHNEe CIIOCOOOB  B3aMMOJAEHUCTBHS, COTPYJHHUYECTBO B TIIOMCKE U cOope
uH(popMauu, yyacTie B Juajore, MIaHUpOBaHUE OOMIMX CIOCOOOB pabOThI, MPOSBICHUE
YBOXHUTEIHFHOTO OTHOLICHHSI K IPYTUM 00y4aeMbIM;

ONKCAaHUE COJEP)KAHUSA BBIMOJIHAEMbIX JEHCTBUH C LEIbIO OPUEHTUPOBKH MPEIMETHO
NPaKTUYECKOH J1eATeNbHOCTH;

YMEHHsI YIYUTHIBATh Pa3Hble MHEHHUS U CTPEMUTHCS K KOOPIAWHAIIUN PA3IUYHBIX TIO3HUIINA B
COTPYJHUYECTBE;

(dbopMynpoBaTh COOCTBEHHOE MHEHHUE U MO3UIMIO, apTYMEHTUPOBATh U KOOPAUHUPOBATH
e€ C MO3UIUSAMHU MapTHEPOB B COTPYJHUYECTBE MPHU BHIPAOOTKE OOIIEro pelieHus B
COBMECTHOMH JIeSITeIbHOCTH;

OCYIIIECTBJISATh B3aMMHBI KOHTPOJIb M OKa3blBaThb B COTPYJHUYECTBE HEOOXOIUMYIO



B3aMMOIIOMOIIb;
IUIAaHUPOBATH OOILIME CIOCOOBI PadOThI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIHIO, OLUEHKY
neicTBui napTHEpa, yMeTh YOEK1aTh;

WCITOJIb30BAaTh AJIEKBATHBIC SA3BIKOBBIE CPEJICTBA ISl OTOOPAKEHUSI CBOMX UYBCTB, MBICIIEH,
MOTHBOB W TIOTPEOHOCTEH; OTOOpakaTh B peud (OomucaHue, OOBSICHEHHE) COJCpKaHHUE
COBEpILAEMbIX EUCTBUN KaK B popMe IPOMKOM COLMATU3UPOBAHHOM peun, Tak U B popMme
BHYTPEHHEH peun;
pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETCHTHOCTh, HCHOJB3YysS CpPEICTBA YCTHOM W
MUCbMEHHOW KOMMYHUKAIIMM TpuU paboTe C TEKCTaMu ydeOHWKA W JIOMOJIHUTEIHHOU
JUTEPATYPOH, CIPABOYHBIMU TaOIUIAMHU, TPOSBIATH TOTOBHOCTh K YBAXKEHHIO HHOM
TOYKH 3pEHUS TIPH OOCYKIEHUN PE3yJIbTaTOB BBITIOJIHCHHON PaOOTHI.

Ilpeomemmnuwie pe3ynomamul

Obyuarowuiica Hayuumcs.

IMPHUMCHATH OCHOBHBIC MCTO/IbI ITO3HAHH: H8_6J'IIO)ICHI/IC, HU3MCPCHHUE, DKCIICPUMCHT,
XapaKTCpU30BaATb TCPMUHBI U ITIOHATHA, 00BSICHATH B3aUMOCBSI3b MCXKIY HUMH,

000CHOBBIBaTh CHCTEMY B3IJISJIOB Ha JKHUBYIO IIPUPOJY, IPUMEHSS OHOJOTHYECKHE
TEOPHUH, YUCHHUS, 3aKOHBI, 3aKOHOMEPHOCTH, IOHUMATh IPAHUIIbI UX PUMEHUMOCTH;
KJIAaCCU(DUIMPOBATH OCHOBHBIC OMOJIOTUYECKUE MAKPOMOJICKYJIHI;

OMUCHIBATh (PYHKIIUU OEJTKOB, HYKJICMHOBBIX KUCJIOT, YIJICBOJIOB U JIUIHJIOB;
YCTaHABJIUBATh CBS3b CTPOCHUS M (PYHKIIMH OCHOBHBIX OHMOJOTHYECKHUX MaKpOMOJEKYII,
UX POJIb B MPOIECCax KJIETOYHOTO METab0IN3Ma;

OOBSCHATH 3HAYCHUE MUKPO-, MAKPO- U YIBTPAMUKPOIIEMEHTOB B KJIETKE;

MMOHUMATh CYIIHOCTh OMOCHHTE3a OEJKOB, MEXaHu3Ma JehcTBHs (GepMEHTOB, OMOCUHTE3a
JIHK u PHK, pacnana 6enkoB, OmocuHTe3a U 0OMEHa YIrJIeBOJAOB, OMOCHHTE3a U 0OMEHa
JUIAA0B, OHOJIOTMYECKOro OKuciaeHus u cuHreda ATD, MexanuzmMa AeHCTBUS
CTEPOUIHBIX TOPMOHOB;

pemaTh 3ajaui Ha omnpeseneHue nocienoBarenbHoctd nHykineoruaos JIHK nu nPHK (mP-
HK), antukomonoB TPHK, mnocienoBaTenbHOCTH aMHUHOKUCIOT B MOJIEKyJie Oelka,
MPUMEHSIS 3HAHUS O PEAKIUSAX MATPUYHOTO CHUHTE3a, T€HETHYECKOM KOJI€, MPHUHIIHUIIE
KOMILIEMEHTAPHOCTH;

7ienaTh BBIBOJIBI 00 M3MEHEHHIX, KOTOPhIE MPOMU30MIYT B MIPOIIECCaX MATPUUHOTO CHHTE3a
B CJIy4ae U3MEHEHUS MOCIeA0BaTENbHOCTH HYyKIIeoTH10B JIHK;

000CHOBBIBaTh B3aUMOCBSI3b IIJIACTUYECKOTO M DHEPreTHYECKOTO OOMEHOB;, CpaBHUBATH
MIPOIIECCHl TUIACTUYECKOTO W DHEPreTHYecKoro OOMEHOB, IPOUCXOANINX B KIETKax
KUBBIX OPraHU3MOB;



*  XapaKTCpPHU30BaATb MCTObI OMOXMMHYECKHUX HCCH@)IOBaHHﬁ;



OPOBOAUTH  Yy4EOHO-UCCIEAOBATEIbCKYIO  JIEATENBHOCTh.  BBIABUIATh  TUIOTE3HI,
IUIAaHUPOBATH padboOTy, OTOMpaTh W MpeoOpa3oBbIBaTh HEOOXOIMMYIO HH(OpPMALHIO,
IIPOBOJIUTH 3KCIIEPUMEHTBI, HHTEPIIPETUPOBATh PE3YNbTATHI, JEJIATh BBIBOJBI HA OCHOBE
MIOJIyYEHHBIX Pe3yIbTaTOB;

Obyuarowuiics noayuum 603MOICHOCIb HAYYUMbCA.!
BBIJIBUTATh U MPOBEPATH SKCIEPUMEHTAIBHO TMIIOTE3bl O XUMUYECKUX CBOMCTBAX BEILECTB
Ha OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh B XMMHUYECKUE pEaKUUU, O
XapakTepe U NPOAYKTaxX pa3IMYHbIX XUMUYECKUX PEAKLUN;
XapaKTepHU30BaTh BEUIECTBA II0 COCTaBy, CTPOCHHIO M CBOICTBaM, YCTAaHABIIMBATh
MPUYUHHO-CJIEICTBEHHBIE CBA3U MEXIY JAHHBIMHU XapaKTEPUCTHKAMU BEILECTBA;

BBIIBUTaTh W TPOBEPSATh IKCIEPUMEHTAIBHO THUIIOTE3bl O pE3yJbTaTaX BO3ACUCTBUS
pa3nTuYHBIX (PAaKTOPOB HA M3MEHEHNE CKOPOCTU XUMUYECKOMN peaKIlny;

HCIIOJIB30BaTh MPUOOPETEHHBIE KIIOUEBbIE KOMIETEHIIUU MPHU BHIOJIHEHUU MPOEKTOB U
y4eOHO-UCCIICIOBATEIbCKUX 3a/lad [0 HW3YYEHHUIO CBOWCTB, CIOCOOOB TMONYYCHHUS U
pacIio3HaBaHUs BEUIECTB;

00BEKTUBHO OIIEHWBATH HH(POPMAIIHIO O BEIIECTBAX M XUMHYECKHX MPOIIECCaX;
OCO3HABATh 3HAYCHUE TEOPETUUECKUX 3HAHUM 110 XUMHH ISl TPAKTUUECKOMN AEATEIbHOCTH
YEJI0BEKA;

CO3/1aBaTh MOJICJIU U CXEMBbI JIJI pElIeHUsl yUeOHBIX U MO3HABATEIbHBIX 3a/1a4; MOHUMATh
HEOOXOJUMOCTh COONIIOAICHHS TPEANHCAHHUM, TpearaéMblX B HMHCTPYKIUSAX TIO
UCIIOJIb30BAHUIO JIEKAPCTB U JP.

DopMbI KOHTPOJIS

- KonTtponb pe3ynpTaToB 0OydeHHs] B COOTBETCTBHM C JIaHHON 0Opa3oBaTeIbHOU
nporpaMmMoil TpoBOAUTCS B (opMe MHCHBbMEHHBIX H OSKCHEPUMEHTAIBHBIX padoT,
MPEIIOIAraeTcsl MPOBEICHUE MTPOMEKYTOUYHOM U UTOrOBOM artectanuu. [Ipomexyrounas
aTTecTalysl TPOBOJUTCS B BUJIE€ TECTUPOBAHMS MO TEMAM Kypca, IPUHUMAIOTCS] OTYETHI IO
MPAaKTUYECKUM padoTaM, CaMOCTOSTEIbHbIE TBOPYECKHE paOOThl, UTOTOBbIE Yy4eOHO-
UCCJIEIOBATENbCKUE NPOEKThl. MTOroBoe 3aHATHE MNPOXOAUT B BHJAE HAYYHO-
MPaKTUYECKON KOH(MEpPEHIIMH WU KPYrjoro cToja, TAe 3aciaylIMBaIOTCS JIOKIIAJbI
YYaIUXCSl 10 BBHIOPAHHOW TEME HCCIIEIOBAHUS, KOTOPbIE€ MOTYT OBITh NMPEICTABJICHHI B
dbopme pedepaTa mim 0TUETA MO HCCIIEOBATENBCKOM padoTe.

Cpoxu peanuzayuu

- Ilporpamma paccuutana Ha 2 rtoja oOydeHus. I[leproAMYHOCTH 3aHATHUN:
€XeHeenbHO. JUIMTENbHOCTD OHOTO 3aHATUA — | akageMHuYecKui vac.

Dopmvl u Memoobl 00yUeHUs

- Yuurtens pacnpeaenseT yJalmuxcs B y4eOHyI0 TpYyHITy TOCTOSTHHOTO COCTaBa.



OcHOBHOe coJiep:kaHNe POrPaAMMBbI JIEKTUBHOT0 Kypca
Y4yeOHO-TEMATHYECKHNH TLJIAH

Ne Ha3Banue pa3aenoB U TeM KoaunvecTBo yacoB
Bcero ‘ Teopus ‘ IIpakTuka
10 kaace

Tema 1 |BBoaHbIE 3aHSATHS. 4 2 2
XUMUYECKUH SKCTIEPUMEHT U ITUPPOBHIE J1a-
6opatopuu

Tema 2 |BBemenue B OMOXHUMUIO 2

Tema 3 [Xumuueckuil cocTaB OpraHU3MOB U 001IIee TOHATHE 3 1
00 oOMeHe BEIeCTB ¥ YHEPTUU B )KUBOH MPHpOJIe

Tema 4 |benku. Pacnag u 6nocuHTe3 OEIKOB. 8 6 2

Tema 5 | DepmeHTHI 6 4 2

Teua 6 ButaMuHbI 1 HEKOTOpPbIE APyrue OMOJIOTUYECKU 6 4 5
AKTHBHBIC COCTUHCHHUS

Tema 7 |[HykienHOBBIE KUCIOTHI U KX OOMEH 4 3 1

11 knacc

Tema 8 |YrieBoasl U UX 0OMEH 5 3 2

Tema 9 Jlunmmas! U ux oOMeH 5 3 2

Tema 10 |buonorunueckoe okucienue u cuare3 ATO 2 2

Tema 11 ['opMOHBI U UX pOJIb B OOMEHE BEILIECTB 8 6 2

Tema 12 [B3auMocBs3b U peryisiusi oOMeHa BEIEeCTB. 4 2 2
[TpoGieMbl OMOXUMHUYECKON IKOTOTHH

Tema 13 [IpoexTHas pabora 10 2 8

Hroro 68 42 26

Conepxxkanue nporpamMmsl
Tema 1. Xumuueckuii Ikcnepumenm u yughposvie nadopamopuu
uppoBbie  marumku. OOwmme  xapakTepuctuku. Dusnyeckue  dPPEKTsI,
UCIIOJIb3yeMbIE B pa0OTE JaTUHUKOB.

Tema 2. Beéeoenue ¢ ouoxumuio

bruoxumus — Hayka 0 Ka4eCTBEHHOM COCTaBE, KOJMYECTBEHHOM COACPKAHWUU H
npeoO0pa3oBaHUsAX B MPOLECCE KUBHENEATEILHOCTH COSAUHEHUH, 00pa3yronuX >XUBYIO
mateputo. Mcrtopus pasButus Ouoxumuu. Poiab OTEUECTBEHHBIX YYEHBIX B Pa3BUTUHU
Omoxumuu. B3auMoCBsS3p OUOXMMHHM C MOJIEKYJSIpHOH Ouosiorued, Ouopu3nKon u
OMoOpraHnyeckord XuMuen. 3HaueHue OUOXMMHH ISl Pa3BUTHUSI OMOJIOTHH, MEIUIIMHBI,
OMOTEXHOJIOTHH, CEJIbCKOTO XO3SHCTBA, TEHETUKH M JKOJOTHU. MeToIbl OMOXUMHYECKUX
UCCIICIOBAaHUN W WX XapaKTepucTuka. lcmosb30BaHWE COBPEMEHHBIX CKOPOCTHBIX U
ABTOMATU3UPOBAHHBIX (PU3MKOXUMHUYECKHX METOJIOB aHAN3a JJIsi OMOXUMHUYECKUX TIEIICH.
buoxumuueckue METO/IbI MOHHUTOPHUHTA OKpYKaromen Cpelibl.



Tema 3. Xumuueckuii cocmag o0p2aHusmoé u obujee nonamue o006 oodmeHe
eeuiecme u IHepzuuU 8 HCUoil npupooe

[lonsiTue 0 TIaBHBIX OWOTEHHBIX DJJeMeHTaX. Makpo- U MHKPOIIEMEHTHI.
3aKOHOMEPHOCTH PACHpPOCTPAHEHHS JJIEMEHTOB B JkuBOM mpuponae. I[lorpedbHOCTH
OpraHu3MOB B XMMHYECKHX JJIEMEHTax. buoreoxumMuueckuil KpyroBOpOT BEIIECTB B
pUPOJE — OCHOBA COXpaHEHUs paBHOBecHs Omocdepbl. MaciiTaObl 0OMEHa BEIIECTB B
)kuBoi mpupone. [lnactuueckue u ’HepreTUyecKkue BellecTBa. broJIornyecku akTUBHbBIC
COCIMHEHUS, UX POJIb B )KU3HU 4YeJIOBEKa, )KUBOTHBIX U pacTeHuil. [lonsaTue o mectunumax
U X BUJAX.

Tema 4. benku. Pacnao u 6uocunmes 6enkog

Ponp OenkoB B mocTpoeHMH U (DYHKIIMOHMPOBAHUU KUBBIX cucteM. lloHsTHe O
npoTeoMe ©  MPOTEOMHUKE. AMHHOKHUCIOTHBIM coctaB  OenkoB. [lonsatue o
MPOTEUHOTCHHBIX aMUHOKUCIOTaX. Crnocod CBSI3M aMHUHOKHUCIOT B OEIKOBOM MOJIEKYJIE.
[lentuael. [lpuponnsie nentuasl (rIyTaTUOH, Ba30MPECCHUH, dHKE(DATUHbI, SHIOP(PUHBI U
ap.), uX (U3MOJIOTHYECKOe 3HAYeHHE M HCIOJIb30BAaHUE B KAaueCTBE MEAMIIMHCKHX
npenaparoB. XUMUYECKUN CUHTE3 MENTUIOB 33JaHHOTO CTPOEHUS M BO3MOXKHOCTH MX
npuMmeHenus. CTpykTypa OeiakoBbIx Mosekys. [lepBuunas ctpykrypa OenkoB. [IpuHIumbI
U METOABl OIpeAesCHHs] MEPBUYHON CTPYKTypbl Oenka. BropuuHas u HaABTOpHUYHAs
CTpYKTYpbl OenkoB. [loHsTie 00 a- U B—KOoHpOpMALMIX MOMUIENTUAHON 1enu (padoTh
JI. Tlonuura). Ilapamerpbl a-cnupanu NOAUOENTUAHON wenu. CBA3b NEPBUYHON H
BTOPUYHON CTPYKTYyp OenkoBoil Monekyinbl. Kiaccudukanus OenkoB MO 3JIeMEHTaM
BTOPUYHON CTPYKTYpbl. JIOMEHHBI MPUHLUI CTPYKTYpHOH OpraHu3anuu OEJKOB.
[ToHsATHE O CTPYKTYPHBIX ¥ PYHKIIMOHAIBHBIX JOMEHaX (Ha MpUMepe UMMYHOTJIOOYTHHOB
U KaTAIUTUYECKU AaKTUBHBIX OenkoB). TperwuHas cTpykTypa OenkoB. Tumbl cBs3eid,
00eCIeUnBaOIINUX TMOJACPKAHUE TPETUYHOW CTPYKTYphL. JIMHAMHYHOCTH TPETUYHOU
CTpYKTYypbl OenkoB. Camoopranuzaiusi TPETUUHOM CTPYKTYphl OEIKOBOW MOJEKYJbl U
poiib  crneuuduueckux  OENKOB-IIAIEPOHOB B 3ToM  mporecce. [Ipenckazanue
MPOCTPAHCTBEHHOTO CTPOEHUA OEJIKOB HUCXOJsi U3 UX NEPBUYHOU CTPYKTYPHI.
YerBepTuuHasi CTpykTypa OenkoB. KOHKpeTHble NpUMEpbhl YETBEPTHUHON CTPYKTYpPHI
0esIKOB (reMoryIoOMH, JIaKTaT-AeruaporeHasa, katainasa u ap.). Homenknatypa u kinaccu-
¢ukanus OenkoB. @DyHKUMOHANbHAas Kiaccuukanus OEIKOB M XapaKTePUCTUKA
OTIEIBHBIX TPYHI: CTPYKTYPHBIX, COKPATHTEJbHBIX, 3aIUTHBIX, TOKCUYECKHX,
PELENTOPHBIX U PETYIATOPHBIX. beslku (MeTasuIoTHOHEUHBL, TEMOTIO0MH U Ap.).

Pacman GenkoB. @epMeHTHI, OCYIIECTBIsIIOMME pacnan Oenko. [Iporeacombr —
KOMIUIEKCBHI MPOTEOIUTHUECKUX (PepMeHTOB. MaxopHble OENKM KpOBU KaK HMCTOYHUKHU
OMOJIOTUYECKH aKTUBHBIX MENTUAOB. MeTabonusm amuHokucioT. KoHeuHble MpOAyKThI
pacnaza OeJIKOB W NMYyTH CBSI3bIBAHMS aMMHUaka B opranusme. Ilytu HoBooOpa3zoBaHuUs
aMUHOKUCIOT. [lepBHYHbIE U BTOPUYHBIE AMUHOKHUCIOTHI. 3aMEHHMbIE M HE3aMEHHMbIE



aMUHOKHUCJIOTHL. buocuHTe3 OenkoB. Marpuunas cxema OuOCHMHTE3a  OEJIKOB.
AxtuBUpOoBaHUe aMUHOKHCIIOT (cuHTe3 amuHoami-TP- HK). Ctpoenue pubocom. Coctan
MPOKAPUOTUYECKUX M IyKapuoTHUecKuX pudocom. IlomupubdocomMbl. DTanbl TpaHCASALUU
(MHUIMAIMS, DJIOHTAIMs, TepMHUHAIMSA) W uX peryiasuusa. Koja OenkoBoro cuHTes3a.
Oc00E€HHOCTH TEHETUYECKOTO KOJIa MUTOXOHAPUINA U XJIOPOTLIIACTOB.

Jlabopamopusvie pabomot:

1. Omnpenenenue cpeapl paCTBOPOB AMUHOKHCIIOT.

OnpeneneHue N303JIEKTPUUECKON TOUKH HKEJTATUHBI.
OnpeneneHue TeMneparypsl MIaBJICHUS aMUHOKHUCIIOT.
BnusHue TeMiiepaTypbl Ha CBOMCTBa OEIIKOB.
Bnusnue n3menenus pH Ha cBolicTBa O€NKOB.

o u ~ w0 N

[IBeTHBIE peakiuu Ha OETIKH.

Tema 5. @®epmenmot

Pa3nooOpa3ue kaTaMTUYECKH AKTHBHBIX MOJEKyl. KaranuTudecku axTUBHBIE
Oenku (9H3UMBI), KatanuTuiyecku aktuBHble PHK (pnbo3umbl), KaTanuTH4eCKn aKTUBHBIC
antutena (ab3umel). Kartanutuueckas ¢yHkuus OenkoB. Pasnuums B cBoOMCTBax
(dbepMEeHTOB W Karaau3aTopoB MHOW mnpuponbl. CrnenupuyHOCTh JeHCTBUS (HEPMEHTOB.
Ponb oreuectBennbix yuéneix (M. II. [1aBnoB, A. E. bpayniuureiin, B. A. DHrensrapar u
Ap.) B pa3BUTUU 3H3UMOJIOTUU. [IOHSATHE O CyOCTpaTHOM M aJUIOCTEPUYECKOM IICHTPax B
Monekyne (epmeHToB. DepMEHTH MOHOMEPHI (TPHUIICUH, JH30IUM) U MYJIBTUMEDEI
(rmytatnoH-penykTaza). llonstue o kodepmentax. KodepMeHTHI — mNEepeHOCUHKHU
Bogopoaa u snektporos (HAJl, HAJI®, ®A/T), u aromusix rpynm (ATD, kodep- MeHT-A,
HJ1®d-caxapa). MHoxecTtBeHHble (OpMBbI (EpMEHTOB U UX (DYHKIIMOHAIBHOE 3HAUYCHHE.
N3odepMeHThl JakTaTaeruAporeHasbl. 3HaU€HUE HUCCIEI0BAHUS MHOXKECTBEHHBIX (OpM
(bepMeHTOB 7Sl METUIIMHBI, TEHETUKH, CENEKIMA ¥ MOHUTOPHHIA OKPYKAIOIIEH Cpebl.
Mexanusm geiictBus  ¢pepmeHToB. DepMeHT-CyOcTpaTHble Komiuiekchl. KoHcTaHTa
auccormanyu dep- MeHT-cyocTpaTtHoro koMiniekca (KS) um koHcranTa Muxasmuca (KM).
AKTHBAaTOpel ¥ HWHTHOUTOPHl (pepMeHTOB. BiusHHe KCEHOOMOTHMKOB Ha AaKTUBHOCTb
dbepmentoB. Homenknarypa u kinaccudukanus GpepmentoB. [IpuHImner kiaccudukanuu
depmentoB. [IpomblluieHHOE TOMYyYEeHUE U MPAKTHUUYECKOE HCIOJb30BaHHE (EPMEHTOB.
[lepcnieKkTHBBl MPAKTUYECKOTO MCMOIb30BaHUS PUOO3UMOB M a03UMOB JUisi OOpbOBI €
3a00JIeBaHUSIMU YEJIOBEKA.

Jlabopamopuwie pabomut

1. TepMonaObuIbHOCTH (hEPMEHTOB.

2. BnusiHre akTHBaTOpOB M MHTHOUTOPOB HA paboTy (hepPMEHTOB.

Tema 6. Bumamunul u hexomopbwie opyzue 0u0102uuecKu aKkmueHvle COeOUHEHU
Hctopust OTKpbITUS BUTAaMUHOB. Poib BUTaMHUHOB B TIMTAHUU 4YEJIOBEKa U



)KUBOTHBIX. ABUTAMHHO3bI, THIOBUTAMHHO3bI, TUNEPBUTAMUHO3bI. COOTHOIIEHUE
BUTaMHHOB U KOopepMeHTOB. Buramepus. KupopactBopumble BUTaMHHBL. Butamun A u
ero yudactue B 3pureiabHoM akTe. Butamunbl D, K u E u ux ponb B oOMeHe BElIECTB.
BonopactBopumbie Butamunbl. Butamunsl B1, B2, B5, B6, B12, ux 3Hauenue B oOmMeHe
BemecTB. Burtamun C (ackopOuHoBas kucnota). PaznooOpa3zue OMONOTrMYecKHn aKTHUBHBIX
COCIMHEHUN: AaHTUBUTAMHUHBI, AHTUOMOTHKU, (UTOHIHUIBI, TepOULMIBI, Je(OTUaAHTHI,
pPOCTOBBIC BellecTBa (BaXKHEHIIINE MPEACTABUTEIN M MEXaHU3MBI JICHCTBHS).

Jlabopamopnwie pabomot

1. KauecTBeHHas peakiysi Ha BUTaMUH A.

2. KonmnuecTBenHoe onpenenenue BuramMmuna P B vae.

Tema 7. Hykneunoewvle Kuciomsol u ux oomeu

Hctopusi OTKPBITHS U U3YYEHHS HYKJIEMHOBBIX KHCJIOT, UX XMMHWYECKUN COCTaB.
XapakTepuCTUKa ITyPUHOBBIX W NHUPUMHUIMHOBBIX OCHOBAHWW, BXOIAIIMX B COCTaB
HYKJICMHOBBIX KHCJIOT. J[Ba THNA HYKJIEUHOBBIX KHCJOT: JE30KCUPUOOHYKICHHOBAs
kucnota (JJHK) u pubonyknennonas kucinora (PHK). Paznuuus mexny JIHK u PHK mo
COCTaBy TJIABHBIX a30TUCTBIX OCHOBAHMM, IIEHTO3aM, MOJIEKYJSIPHOM Macce, JIOKAJIN3alun
B kietke u pyukmusm. Crpykrypa u ¢yakiuu JJHK. Conepxanue IHK B opranuzme u
Jokanu3anus e€ B KIeTKe (SApo, MHUTOXOHIPHUH, XJIOPOIUIACTa, SMUCOMBI). Pazmep u
dbopmer Monekyn JIHK. Kombueas dopma JIHK HekoTtopwix ¢dharoB, MHUTOXOHIPHN U
xsioporiactoB. IlepBuunas crpykrypa JAHK. Ycnexu m mepcnektuBbl B pacmndpoBKe
CTPYKTYpPbl T'€HOMOB MHKPOOPTaHU3MOB, pPAacTeHUNM U KUBOTHBIX. IIpoexr «I'eHOM
yenoBeka». Bropuunasa crpykrypa HHK (momens [x. Yorcoma u @. Kpuka).
KomrieMeH- TapHOCTh a30THUCTBIX OCHOBAaHWW M €€ 3HAYEHWE ISl BOCIPOU3BEICHUS
CTpyKTypbl reHoMoB. Tpernunas crpykrypa JHK. Csepxcnupamuzauus [JHK.
N36b1TouHOCTh M KOMIakTHOCTH MoJiekyn JJHK. Crpoenune xpomaruna. Myrtamuu B JIHK
u (Qakropsl, ux BbIbIBatomme. Pemapanus crtpykrypsl JHK u e€ 3nauenuwe s
coxpanenusi BunaoB. HacnencrBennbie 3a0oneBanus. PHK, ux xnaccudukamus (TPHK,
pPHK, MPHK, MaPHK, TMmPHK, Bupycubsie PHK). CpaBHuTenbHas XapakTepucTUKa BUIOB
PHK mo wux crpykrype u ¢yHkimusm. Mexanusm OwuocuHTe3a (peruukarmu) JIHK.
®epmentol (PHK-momumepasa, JIHK-monumepasa, JIHK-nmraza) u OenkoBbie (haKTOPHI,
yuacTtByromue B peruukanuu JIHK. Permmukanuonnas Buika u stansl 6mocunTeza JIHK.
Oco0OeHHOCTH peIuUIMKaIMu y Tpo- u 3ykapuoT. buocunrtes PHK (tpanckpunius) u eé
peryisanus y npo- u 3ykapuor. IloHsitue o TpanckpunroHax u omnepoHax. Co3peBaHue
(mpoueccunr) PHK. Cmnaiicuar u ero Buasl. Aytociuiaiicunr. «Pemakrupoanue» PHK.
OOpatHasi TpaHCKpHIIIIUS W e€ 3HAa4YCHHWE JUIs1 CYIIECTBOBAaHUS BUPYCOB (Ha mpuMepe
BHUpyca UMMYHOAE(pUIINTA YeJTOBEKa U BUPYCOB T'PUIIA) U BHYTPUTEHOMHBIX MEPECTPOEK.
[IoHsiTHE O MOABMXKHBIX TEHETHUYECKUX DJIEMEHTaX WM MX 3HAYEHUH JUISI DBOJIOLUU
reHoMOB. [loHsTHE 0 reHeTnYecKor nHkeHepuu. [[pHHIUIIBI U CTPATETHH MOJIEKYJISIPHOTO



KJIOHUpOBaHUsl. J{OCTHIKEHUS U IEPCIEKTUBBI MOJICKYJIIPHOW OMOTEXHOJIOTHUHU.
Jlabopamopnsie pabomot
1. Boigenenne HyKJICOMPOTEUHOB U3 JAPOAOKEH.

Tema 8. Yeneeoowt u ux oomen

Knaccudukanmss  yrneBomoB. IIpocteie  yrieBoumsl  (MOHOcCaxapuibl) H  HUX
npeacraButeni  (pubo3a, TIIOK03a, (GpyKTo3a, ranakto3a). CIIOKHBIE —YTICBOIBI.
Hucaxapuasl (caxaposa, JakTo3a, MaibTo3a). [lomMcaxapuabl, UX CTPyKTypa H
npeactaBuTeny (TJIMKOTEH, Kpaxmall, KieTdaTka, XWUTHH). @OYHKIUU YTIJIEBOJOB
(3HepreTuueckasi, MeTaOOJIMYecKas, pelenTopHas ©  Ap.). [ JIMKOOPOTEHMHBI Kak
JeTepMHUHAHTBl Tpynn KpoBu. OOMeH yrneBojoB. Ilytm pacnaga nosMcaxapuios.
Perynsuus gocdoponuza npu ydgactun ropmoHoB, G-6enkoB, TAM®D u mpoTeHMHKHHA3.
ObmeH r0K030-6-(ocdhaTa (IUXOTOMHUECKUH U amoToMuueckuid myTH). OOMeH
MUPOBUHOTPAAHON KHUCIOTHL. ['nukonus. CnuproBoe Opokenue. [leficTBue sTaHoiia Ha
OpraHu3M YeJioBeKa. [HonudepmeHTHBIN KOMILJIEKC OKHUCJIUTEIBHOTO
JNeKapOOKCWJIMPOBAHUS  MUPOBUHOIPATHOM  KUCHOTHL.  Llukin  TpukapOOHOBBIX U
JIUKapOOHOBBIX KHUCJOT, €r0 3HAUYE€HHWE B OOMEHE BEUIECTB M OOECIEeYEHUH OpraHu3Ma
sHeprueid. buocunTe3 yrieBoaoB. [loHsiTHE O TNEPBUYHOM OMOCHHTE3E YIIEBOIOB.
I'mtokoHeorenes. buocuHTes 0JIMTO- U NOJIMCAXapUa0B.

Jlabopamopnwie pabomot

1. [IBeTHBIE peakIuy HA KpaxMall.

2. KauecTBeHHBIE peakiiio Ha MOHO- U TUCaXapHIbl.

Tema 9. /lunuowt u ux oomen

OO6miast xapakrtepucTuka W Kiaccuduxanus aunuaoB. CTpykTypa U (QYHKIUU
TUnuA0B. Polib TMNUIOB B TOCTPOSHUH OMosiornueckux memopan. CTpykTypa U QyHKIMH
aunonpotenHoB. OOMeH xupoB. Pacnag )KUpOB U B-OKUCIIEHUE BBICIIUX KUPHBIX KUCIOT.
['MrokcuneBbli LMKJI M €ro pojib BO B3aMMOCBA3M OOMEHa JIMIHWAOB M YIJEBOIOB.
Mexanu3sM OMOCHMHTE3a BBICHIMX SKUPHBIX KHUCJIOT. bBHOCHMHTE3 TpUTIUUEPUIOB.
Hapymenust B oOMeHe xupoB. OxupeHue 1 ero npuunHsl. Bocku, ux ctpoenue, GyHKIMH
u mnpejacraButeny (crmepmarner, MUeauHbIA BOcK). Cte- pumbl. CTepossl (XoJecTepol,
sproctepon u Ap.). CTpykTypa ¥ (YyHKIHMH CTEPOUAOB (XOJieBasi KUCJIOTa, CTEPOUIHBIC
ropMmoHsbl). Dochomunuasi. buonorudeckas pons dochoaunuaoB. PochONHOZUTHABI KaK
HMCTOYHUKHU BTOPUYHBIX TOCPETHUKOB TOPMOHOB.

Jlabopamopnsie padbomot

1. Onpenenenue TemiiepaTyphl IJIABJIEHUS U 3aTBEPJEBAHUS )KUPOB

2. DMyIbrUpOBaHKE KUPOB

Tema 10. Buonozuueckoe oxkucinenue u cunmes AT



HcTopus u3ydeHus NpoueccoB OMOJOrnYecKkoro okuciienus: padorsl A. H. baxa, B.
N. Tlammamguna, O. BapOypra, B. A. DOuremsrapara. Pa3zHooOpasue ¢epMeHTOB
Oounonoruueckoro okuciaeHus. CUCTEMBI MHMKPOCOMAJIBHOTO OKHUCIEHHS B KIIETKE.
[uroxpom P-450 u ero ponb B JE€TOKCHUKAIMK KCEHOOMOTHKOB. CymepoKCHIIMCMYyTa3a,
Karajga3a ¥ UX poJib B 3alllUTE OpraHM3Ma OT aKTHBHBIX (opM kuciopoaa. CompspkeHue
okucienuss ¢ (ochopunupoBanuem.  CybOctpatHoe  dochopunupoBaHue U
dbochopunupoBanre Ha ypOBHE JJIEKTPOHHO-TpaHCHOpTHOW 1enu. IloHsitue o
conpsraroueid memopane MUTOXOHApUM. CtpoeHue npotoHHON AT®a3bl U BEpOATHbBIE
MexaHu3Mbl cuHTe3a ATO.

Tema 11. I'opmonwt u ux poav 6 o6mene seuyecme

Knaccudukanus ropmonoB. CTepouHble TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH,
ACTPANOI, SKAU30H. MeXaHu3M JeHCTBUS CTEPOUIHBIX TOPMOHOB. [lenTuaHbIe TOPMOHBI.
XapakTepucTUKa WHCYJIMHA, TOPMOHA POCTa, TUPEOTPOINMHA, TacTpUHA, Ba30MPECCHHA.
MexaHu3M JEWCTBUS MENTHAHBIX TOPMOHOB (HAa NpUMEpe TJIlOKareHa M WHCYJIMHA).
Caxapnbiii 1uabet u ero Buapl. [Ipoune ropMoHsl (agpeHaIVH, ayKCHH, THOOEpEIUTUHBI,
UATOKUHUHBI, MPOCTArJIaHIWHbI), UX CTPYKTypa MU MEXaHU3M JEeUCTBUSA. Punu3uHr-
dakropel ropMoHOB. Heliporopmonsl (PHIOpGUHBI W dHKehanwHbl). [IpuMmeHeHHE
TOPMOHOB B MEAMIIMHE U CEIbCKOM XO35HCTBE.

Jlabopamopnsie pabomot

1. KayecTBeHHBIC pEaKIMU HA UHCYJINH

2. Peaknus agpeHanvHa ¢ XJIOPHBIM KeJIe30M

3. Peakius agpeHanuHa c ogomM

Tema 12. B3aumocea3vs u peeynayus oomena eeuwgecme. Ilpoodnemor
OUOXUMUYECKOU IKOSI02UU

OO6mue npencraBieHUss O B3aMMOCBSI3M OoOMeHa BemlecTB B kieTke. [loHsatue o
KJIFOUEBBIX MeTa0oMTax (MMPOBUHOIPAIHASA KUCIO0Ta, KopepMeHT-A u 1p.). Bzaumocss3b
OETKOBOrO M HYKJIEHMHOBOr0 OOMEHA, 3HAUEHUE PEryISATOPHBIX OenkoB. B3anMocBs3b
YTJIEBOAHOTO M OenKoBOro oomMeHa. Posb nmupoBUHOrpagHoN KHCIOTH U nukia Kpebdca B
ATOM B3aMMOCBS3U. B3anMOCBs3b OOMEHa yTIIEBOJOB M JIMMHJIOB; POJIb alleTUIKOAH3UMA-
A B 3TOM mporiecce. YpOBHH PEryisiiiud 0OMEHa BEIECTB. KICTOYHBIN, OPTaHU3MEHHBIN
NOMYJISUOHHBIA. TpPaHCKPUIILIUMOHHBIN (ONMEpOHHBIA) ypoBEeHb peryisauud. OCHOBHbBIC
MEXaHHU3MBbI PETyJIAIMU 0OMEHa BElIEeCTB B KeTke. OpraHu3MEeHHbIN YPOBEHb PETYIISIIUU.
['opmonanibHast peryisiudsg oOmeHa BemecTB. KackagHplii MeXxaHU3M peryjsiiuud  C
Y4aCTHEM TOPMOHOB M BTOPUYHBIX NOCPEAHUKOB. [lomyISINMOHHBIN YPOBEHb PETYIISILIUU.
AHTHOMOTHKYA MUKPOOOB, (DUTOHIIUIBI PACTCHUM, TEIEPTOHBI JKUBOTHBIX U WX BIMSHUEC HA
MPOLIECCHI KU3HEEATEIPHOCTH. DKOJIOT0-OMOXUMHUYECKUE B3aMMOJICUCTBHS C y4acTHEM
pPa3TUYHBIX TPYNI OPraHU3MOB: MHKPOOPTaHW3MOB, TPHOOB, BBHICHIMX PACTCHHIA,



*KUBOTHBIX. TokcuHbl pacteHuil. [lumeBblie neteppeHTsl M aHTU(dUIaHThL. [lunieBbie
aTTPAaKTaHTBl U CTUMYJISATOPBI. XEMOPETYJIATOPbI, BO3AECHCTBYIOUIME HAa MO3BOHOYHBIX
KUBOTHbIX. HakomieHne W UCHOJB30BaHUE >KMBOTHBIMM BTOPUYHBIX METAOOJINTOB
pacTeHuil. AHTpPONOreHHble OMOAKTHUBHBIE BEIIECTBA M MPOOJIEMbl XHUMHUYECKOIO
3arpsisHeHus Ouocdepbl. koyiormdecku Oe3omacHble CHOCOObI  BO3JEHCTBUS  Ha
pa3nuYHbIC BUJIbI )KUBOTHBIX, PACTEHUI 1 MUKPOOPTaHU3MOB.

Tema 13. IIpoekmnan paooma

[Tpemnaraercs s IPOSKTHOW padOTHI Ciieaytomue TeMbl (IpUMEpHBIE):

1. KadyecTBeHHbIC peakiiuu Ha aMUHOKUCIIOTHI U OCJIKH.

2. [Ipurorosnenue pactBopa Oenka (SMUHOTO abOyMuHa). Pa3eneHue OEiIKoB Ky-
PUHOTO siiilla 10 UX pacTBOpUMOCTH. [leHaTypanus 6enkoB (0Opatumasi 1 HeoOpaTumasi).

3. CpaBHUTENBHBIN aHAJIU3 MPOAYKTOB KUCIOTHOTO U (hepMEHTATUBHOTO THIPOJIN3a
JU- U TOJTKCcaxapuaoB (Ha MpUMeEpe caxapo3bl U Kpaxmaa).

4. Cneuupu4HOCTD AeicTBUS (HEepMEHTOB (amMuIIasa).

5. BrnusiHue Ha akTUBHOCTH (DEpMEHTOB TeMIiepaTypsl, pH, akTMBAaTOpPOB ¥ HHTHOM -
TOPOB.

6. Beinenenue puOOHYKICONPOTEMHOB U3 APOAOKEH.

7. KagecTBeHHOE OmpesiesieHrne MPOoIyKTOB THAPOIN3a PUOOHYKIEOIPOTEHHOB.

8. BblaeneHue rMKoreHa u3 nevyeHu >KkUBOTHBIX. COMOCTaBIeHUE CTPYKTYPhI
IJIMKOTEHA U Kpaxmalia.

9. Paznenenue yrieBo10B METOIOM TOHKOCIIOWHOM XpoMaTorpadum.

10.I'maposn3 KUPOB MO IEUCTBUEM JIUIIAZHI.

11.BiusiHue xeuu Ha aKTUBHOCTD JIUIA3hI.

12.KauecTBeHHBIE pEAKIIMHA HA TOPMOHBI.

13.buorennas kinaccuukanus XUMAYECKUX JIEMEHTOB.

buonornyecku akTHBHBIC BelecTBa. Butamunbl

buonornyecku akTUBHBIE TOOABKU: MPOQaHAIUs WIH MOTb3a?

buonorudeckast pojgb BUTAMUHOB.

14.Butamun C u ero 3HaYeHHUE.

15.MIcKyCCTBEHHBIE )KUPbI — YIp0O3a 3/I0POBBIO.

16.lcnionp30BaHue APOKIKEN B IMTUIIEBOU ITPOMBILILIEHHOCTH.

17.UccnenoBanmne Gpu3NKO-XUMHUYECKUX CBOMCTB MOJIOKA PA3HBIX MPOU3BOIUTENECH,
MMEIOIINX YKOJIOTHYECKUI cepTuukar.

18.Mon B mpoiyKTax MUTAHUS U BIMSHUE €T0 Ha OPraHU3M YeJIOBEKa.

Jlabopamopnwie pabomot
Jlabopatopnas pabota Ne 1
«OmnpeneneHue cpeapl pacCTBOPOB AMUHOKHCIIOT



Teopernueckas 4acThb
KucnoTHO-OCHOBHBIE CBOMCTBA & —AMUHOKHUCIIOT
[To mpOTONMTUYECKON TEOPUH KUCJIOT U OCHOBAaHHUM, a-aMUHOKHUCIIOTBI OTHOCSITCS K
amponuTaMm, Tak Kak COAEpPX aT B COCTaBE MOJIEKYJIbl KHUCIOTHBIA U OCHOBHOM IIEHTpPHI. B
BOJHOM PacTBOPE MOJICKYJIa a-aMUHOKHCIIOTHI CYIIECTBYET B BUJIE OUMOSPHOTO HOHA.
/.O /.ro
H—C~ CH;=CH—C

\ . l N
H, OH ‘NH, ©

CHs

Z—0

B 3aBucumoctu ot pH cpenbl MmoxkeT mpeo0i1aaath TOT WM WHOM 3apsijl.

B cumpHOKHCIBIX cpemax (pH 1—2) dopmupyercs katuoHHas ¢opma a-
aMUHOKHUCIIOTHL. B cuibHomenounoi cpeae (pH 13—14) npeobnagaer annonHas gopma
a-aMUHOKHUCIIOTHI.

CH;~GH-~COOH 5 Hoe CH—CH-COO" = CH—CH—C0O

v . 5 |

NH, tH NH, "o NH

CymectByroT 3HaueHuss pH cneneduyeckne s KaKIOWM aMHUHOKHUCIIOTHI, B

KOTOPOH KOJMYECTBO aHMOHHBIX ()OPM B PacCTBOPE PaBHO KOJUYECTBY KATHOHHBIX (POPM.
[Tpu 3TOM HEOOXOAMMO YUHTHIBATh HATMYHE HOHOTCHHBIX TPYIITUPOBOK OOKOBOM IICTIH.

3nauenne pH mpu KOTOpOM OOIIMIA 3apsa MOJICKYJIbI a-aMHUHOKHCIOTHI paBeH 0,
Ha3bIBACTCS M302JICKTPUUCCKON TOUKOM a-aMHHOKUCIOTHI (pIAK).

Ecmu pH pacTBOpa COOTBETCTBYET M30JICKTPUUYECKONW TOYKE a-aMHUHOKHCIIOTHI, TO
npu 3IeKTpoope3e He NPOUCXOAUT JBMXKEHHMS MOJIeKylbl B pactBope. Ecim p H
pactBopa < p |, To kaTHoHHasT GopMa a-aMUHOKHCIIOTHI ABWKETCS K Karomy. Ecim pH
pactBopa > p |, To aHmoHHas QopmMa a-aMUHOKHCIIOTHI JIBIDKETCS K aHomxy. Ha aTom
ocHoBaHoO pazzaenenue AK metogom anektpodopesa.

Jlist GoNbIIMHCTBA OEJIKOB KUBOTHOTO MPOUCXOKACHHUS M30JIEKTPUUECKUE TOUKHU
aexar B mpeneiax ot 5,5 mo 7,0 (uckimrouenue: nencun — p | = 1, canmemun — p | = 12),
T. €. 0enKku 06magaroT 60Jee BRIPaXKEHHBIMU KUCIOTHBIMU CBONCTBAMU.

[Tpu ¢pusmonormueckux 3uavenus pH 7,34—7,36 in Vivo HU oJTHA a-aMHUHOKHCIIOTA
U HU OJIMH OCJOK HE HAaxXOJUTCS B H303JIEKTPUYECKOM COCTOSHWH, a Tpeodiamaer
aHWOHHAs (hopMa, OTPUIIATEILHBIN 3aps]l KOTOPOH YPaBHOBEIIMBACTCS KATHOHAMU HATPUS
u kanmus (Na+ u K+).

Ilpakmuueckas uacmop

Heab: onpenenuts pH pacTBOPOB aMUHOKHCIOT U CENIaTh BHIBOJ O 3aBUCHMOCTH
3HayeHust pH oT cTpoeHuss aMMHOKHUCTOT. [[pog0IKUTh N3ydaTh BO3MOKHOCTH JTATYUKOB
u nporpammbl Relab Lite.

PeakTuBbl 1 000pya0BaHKeE:

1. KommnsroTep.

2. KommerotepHsiii uHTEpdEiic coopa nanubix Releon Lite.

Hatuuk  ompeaenenus pH, XuMmudeckwe  CTakaHbl, MPOMBIBAJIKA, BOja



muctmupoBanHasi, 0,01 M pacTBOpbl aMUHOKHUCIIOT (TJIMIIMHA, aTaHWHA, TITyTaMUHOBOMN
KHCIIOTBI, JIM3UHA).

HNHCTpyKIMS 110 BBITIOJIHEHUIO J1TA00pAaTOPHOI pabOTHI:

1. 3akpenute patuuk pH B nanke mratvBa ¥ MOAKIIOYUTE U €r0 K IJIAHIIETHOMY
peructparopy (KOMITBIOTEpY). 3alycTuTe mporpamMmmy n3mepenuii Releon Lite.

2. B xumnueckuii crakan Hanenre 30 Ml pacTBopa TIUIMHA, OMyCTUTE AaTyuk pH.
KoHuMK 4yBCTBUTEIBLHOTO 3JIEMEHTA JIOJDKEH OBITh MOTPYXKEH B PAaCTBOP HE MEHEE UYeM Ha
3 CM ¥ HE KacaThCsl HMA JTHA, HU CTCHOK CTaKaHa.

3. Haxxmute kHomky «llyck». 3adukcupyiite mnokazanuss pH  pacTBopa
AMUHOKHUCJIOTBHI.

4. ITpomoiiTe HaTUUK U3 PaCTBOpa JUCTUIUTUPOBAHHOMN BOJOM.

5. AHAJIOTMYHO MOBTOPUTE M. 2—4 I APYTUX aMHUHOKHCIIOT.

6. PesynbpTarel u3amMepeHuil 3aHeCUTE B TaOJIHUILY.

7. CnenaiiTe BBIBOI.

Pes3yrvmamut usmepenuit/naonrooenui

I'myramuHo-
Basg KHCJIOTA

Tnnoun AJaHUH JIn3un

DopMyiia aMUHOKHCIIOTBI

CooTHotieHue (QyHKIIMOHAIBHBIX TPYIII
(amuHO- 1 KapOOKCHIILHOM TPYIIIIHI)

3nauenue pH no gatuuky

L{BeT makmyca

HBGT MCTHJIOBOI'O OPaH>XKEBOI'O

L{BeT dheHoNGTaNCHHA

[{BeT yHUBEpCAIBHOIO UHAUKATOPA

JlabopaTtopHuasi pa6ora Ne2

OnpeneneHue N303JICKTPUISCKON TOYKH HKEITATHHBI

Teopernyeckas 4acTh

B u3osnexkTpudeckoil ToUke pacTBOPBI OCIKOB HEYCTOWYHMBBI. MOJIEKYyIbI Oerka C
OJINHAKOBBIM KOJIMYECTBOM TOJIOKUTEIIBHBIX U OTPUIIATEIIbHBIX 3aPSI0B JIETKO BHINAAAIOT
B ocagok. 3HaueHue pH, COOTBETCTBYyIOIEE M30IIEKTPUUECKON TOUKE, SIBISETCS
XapaKTepHBIM I Kaxaoro Oenka. BremmageHue Oeaka B 0CaJOK MOXKHO YCKOPHTH
n00aBIeHNEM BOJOOTHUMAIOIIIUX BEIIECTB, HAIIPUMEP STHUIIOBOTO CITUPTA.

XKenatuna (KemaTHH) — MOJUACCIEPCHAS CMECh MOJUMEHTHIOB (MOJICKYIApHAs
macca—>50—70 Tric. JI), 06pasyemas U3 KoJIareHa.

Kenatuna oOpaTuMO KOAryJIUpPYIOMIUNA KOJIJIOWI, TTOTyYaeMblid 3 (GUOPHILIIPHOTO
Oesika KoJUIareHa BhIBAPUBAHUEM B BOJIE HIKYPbHI KUBOTHBIX, KOXKHU, KOCTEH, XpsIIel win
CYXOXWIHHA, T. €. MaTephajlia, B KOTOPOM COJEpKHTCs KojutareH. Koctm mepen
KUTISTYCHUEM OOBIYHO CHaYasia 00€3KUPHUBAIOT, & UX MUHEPATbHBIC KOMIIOHEHTHI yIAJISIOT,



oOpabarbiBast kucinoroil. Ilkypy, KOXKy M CyXOXWIHS MPOMBIBAIOT U 00padaThIBaIOT
W3BECTHIO, YTOOBI PAa3MATYUTh KOJJIATEH TMepe]] €ro IMpEeBpallleHueM B JKEJIaTHUHY.
[lony4yeHue >kenaTUHBI CXOJHO C TOJIYYEHHMEM Kilesi, HO BbIBapMBaHUE B Ipoliecce e€
MIPUTOTOBJICHUS IITUTCA HE CTOJIb JOJIFO M HE MPUBOJAMT K MOJHOM JIerpaaliii KoJulareHa
710 KUJKUX KOHEYHBIX MPOTYKTOB, TO3TOMY Y JKEJIaTHUHBI KEeJTaTUHUPYIOIIAs CIOCOOHOCTD
BBIIIIE, YEM Y KIIesl.

[Toutn 20% Beca KenaTWHBI COCTaBIsIET AMHUHOKHCIIOTA TNHIKH. Takue OelIKoBbIE
MPOAYKTHI, KaK MSCO, O€HBI 3TOM aMUHOKHUCJIOTOM, SBJISIIOLIENUCS OJTHUM U3 UCTOYHHKOB
DHEPTUU JUIsl OpraHu3Ma, MOATOMY JKEJIATUHY MOXKHO CUUTATh MPEKPacHOM T0OABKOW K
MSCHOMY panuoHy. B KkadecTBe o00paTMMoO KOaryJupyroImero KOJJIOWIa KEITaTHHA
MpeI0TBpaIlaeT KPUCTAJUIM3AIMIO caxapa; ¢ ATOM LEJIbI0 €€ MPUMEHSIOT B KOHIUTEPCKOM
MIPOMBIIIEHHOCTH W MPH HU3TOTOBJIEHHMH MOPOXEHOro. B mpou3BOACTBE MOPOKEHOrO €€
UCIIOJIB3YIOT TakKKe HJisi TOro, 4YToObl YMEHBIIMTh CBEpPThIBaHHE Oe€lika, Ka3euHa,
Onmarojapsi 4eMy W caM Ka3euH, U XUP B MOJIOKE Jydllle ycBauBaroTcs. JKemaruny
N00aBIAIOT BO MHOTHME JOMaliHue Onrofa M B moiy(paOpHKaThl TOPTOB M KEKCOB. B
KauecTBe Oeyka-Moau(pUKaTopa OHA MOXKET CIY>KUTh MPEBOCXOIHBIM PEAKTUBOM IS
oOHapy>keHHsI HEOOJIBIITNX KOJIMYECTB TAaHHWHA.

Ilpakmuueckan yacmo

PeaxtuBer u o6opynoBanue: 0,5%-it pactBop »kenatunbl; 0,1 M pactBop ykcycHOMU
kucioTel; 0,1 M pactBop arerata Hatpus, 96%-i STUIOBBINA CIIUPT, MPOOUPKH;, MEPHBIC
MUINETKU, JaT4yuK omnpeneneHuss pH, Xumudeckue cCTakaHbl, NPOMbIBAJIKa, BOJIa
muctrunpoBanHas. Kommbrorep. KommbrotepHbiii mHTepdeiic cOopa maHHbIX Releon
Lite.

Hucmpykyus no evinoinenuto 1a6opamopuoi padomal:

1. B mate mpoHyMepOBaHHBIX MPOOUPOK MPHIICHTE PACTBOPHI YKCYCHOM KUCIOTHI U
alieraTa HaTpus B KOJIMYECTBAX, YKa3aHHBIX B TAOJIHIIE.

2. [locne yero B kaxayro nmpoOupky nobGaBbTe 1Mo 1 cm3 pacTBOpa >KemaTHHBI U
XOpOIIIO MepeMeIanTe.

3. B kaxnyto mnpobupky mnpubaBbTe mo 4 cM3 STWIOBOrO CIHpPTa W CHOBA
repeMenanTe.

4. Yepez 5—10 MuH MpPOCMOTPUTE BCE MPOOMPKU U OIEHUTE CTEMEHb MYTHOCTH
NMoJIydeHHbIX cMeced. pH Hambonee MyTHOW CMECH COOTBETCTBYET HM303JIEKTPUUYECKOU
TOYKE JKEJTATUHBI C TOMOIIIbIO JaTunka pH.

Odghopmnenue pezyromamos

Pesynpratel ombiTa oopmute B Bume Tabmuibl. OmnpenennTe U303JIeKTPUIECKYIO
TOYKY KEJIaTHHBI.

Pe3ynomamul usmepenuil/naono0eHuil



0,5%-ii pacTBOp Cremenr,
Ne mpo-| CocraB Oygep- ' IOTHJIOBBI | MYTHOCTH II0 5-
. 3 pH cmecu KeJIaTH N
OMpPKHU | HOM CMeCH, CM 3 coupT, cM 0aJUIbHOM
HBI, cM3
HIKaJe
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
1,8 1,8 5,7 1 4

Konmponsnwie eonpocwi:
1. KakoBo cTpoeHHe a-aMHUHOKHUCIIOT, HOMEHKJIATypa aMHUHOKHUCIIOT, H30MEPHSI?
2. Knaccudukarusi a-aMUHOKUCIIOT IO XapakTepy OOKOBOro paaukaia, (pu3uKo-

XUMHYCCKHUC XApPAKTCPHUCTHKH OOKOBOM padrKalia. KﬂaCCI/I(i)I/IKaHI/I}I a-aMHMHOKHCJIOT IIO

CIIOCOOHOCTH CHHTE3UPOBATHCS B OpraHU3ME.

3. KakuMu KHCIIOTHO-OCHOBHBIMHU CBOMCTBAMH 00/1a/1af0T a-aMUHOKHUCIIOTHI?
4. O0ume MyTH oOmeHa a-aMHHOKHCJIOT B OpraHu3Me. Peakmun

,Z[CKap6OKCI/IJ'H/IpOBaHI/ISI, TpaHCAMHWHHUPOBAHWA, OKUCIIUTCIIbHOT'O J€3aMHUHHUPOBAHN.

Tecmoevie 3a0anusn:

1. TpuBnanbHOE Ha3BaHUE 2-aMHHO-3-THAPOCKHUIIPONAHOBOW KUCIOTHI

1) cepun;

2) TUPO3HH;

3) OKCHIIPOJIHH;

4) anaHuH.

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

1o 3amectutenbHoi HoMeHkatype [UPAC:

1) 2,6-aMaMUHOreKCaHOBasi KUCJIOTA,

2) 2,6-1MaMHHOKAIIPOHOBAS;

3) a,8- TMaMUHOKAIIPOHOBAS;

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

3. bokoBoii pagukan acmaparnHOBOM KUCIOTHI:

1) runpoUIBHBIN, TIOJSPHBIN, HOHOTCHHBIHN, 3apsHKEHHBIA OTPUIATEIIEHO;
2) TupOoGWIbHBIN, TIOISIPHBINA, HOHOTCHHBIN, 3aPSKCHHBIH MOJOKUTEIBHO;
3) ruapOoGWIBHBINA, TIOISPHBIA, HEMOHOTEHHBIN, He3apPsHKCHHBIN;



4) ruipohoOHBINM, HCMOHOTCHHBIH.



4. BOKOBOM paJiKai apruHUHA:

1) ruapoGHIBHBIN, TOJIAPHBIN, HOHOTCHHBIHN, 3aPSKCHHBIA OTPHUIIATEIIBHO;,

2) TUAPOGUIBLHBIN, MTOJISPHBINA, HOHOTCHHBIN, 3aPSKCHHBIN MOJIOKUTEIHHO;

3) ruapoPHIbHBIHA, TOJAPHBINA, HEHOHOTCHHBIN, HE3apSKEHHBIMH;

4) runipohoOHBIN, HEHOHOT CHHBIH.

3aganun:

3ananme 1.

CMech ruIMHa, ajlaHWHA, JIM3WHA, apTMHUHA, CEpUHA U TIIyTaMUHOBOM KHUCIIOTHI
paszensui MeToAoM 3iekTpodopesa rpu pH 6.

Onpenenure HanpapiIeHUE JBWKEHUS AMUHOKHUCIOT MpU 3IeKTpodopese, eciu
M302JIEKTPUUECKUE TOUKH ATUX aMHUHOKHUCIIOT COOTBETCTBEHHO paBHBI 3HaueHusiM PH: 6,0;
6,0; 9,8; 10,8; 5,7 u 3,2.

Pemenue:

B wm3oanekrpuyeckoit Touke (pl-pH) cymmapHBIH 3apsi a-aMHHOKHCJIOTHI paBeH
HyJ0. B JaHHBIX yCIOBUSIX TaKOE€ COOTHOUIEHUE BBINOJIHIETCS JJIsl aJlaHWHA, TJIMIUHA U
CeprHa, 3TH aMUHOKHCIIOTHI B 3JIEKTPUYECKOM I10JIE TIepeMeIIaThes He OyayT.

ITpu pH > pl npeobnamgaer annoHHast ¢popMa U aMMHOKUCIIOTA (B TaHHOM CiIydae
IIIyTaAMUHOBAs KUCIIOTA) OyJIeT NEPEMEIIATHCS K aHOTY.

B cnyuae, kornma pH < pl B pactBope mpeobiamaer karuoHHas ¢opma, MOITOMY
JU3UH U apTUHUH OyIyT MePEeMeIaThbCs K KaTOdy.

3ananue 2.

JlaHbl TpY aMUHOKHUCIIOTBI: aclaparuHoBasi, JU3UH U rIUIUH. Onpeaennure, B KaKoi
cpelle — KUCJOW, HEUTPaTbHON MU IIEJOYHON — OyAyT HaXOAUTHCS U303JEKTPUUECKUE
TOUYKH 3TUX KHCIIOT MO0 CPAaBHEHUIO C TIIMIIMHOM, JUIsl KoToporo pl = 6.

Pewenue:

VY acnaparuHoBoi kucioThl Pl OyaeT HaxoIuTbCs B 0ojiee KHUCION cpesie, 4eM y
[NIMIMHA, TaK Kak JUisl MOJABJIEHUs JUCCOLMALMU BTOPOM KapOOKCHUIIBHOM TIpYIIbI
TpeOyeTcs JOMOIHUTENBHOE KOJTUYECTBO HOHOB H+.

VY nusuna pl OyneT HaxoauThCsa B 0oJiee MIETOYHOM cpesie, YeM Yy TIUIMHA, TaK Kak
JUISE TIpeoTBparnieHus: oopa3zoBanus Bropoid NH3+ rpymnmbel TpeGyeTcs: TOmOIHUTETHHOE
KoJInuecTBO noHOB OH-.

3ananue 1 pa3BUTHA (PYHKIIMOHAJILHON IPAMOTHOCTH

[Touemy cBexxee MOJIOKO HE CBEPTHIBAETCA IpPU KUISYEHUH, a IMOAKUCUIEe
cBEpThIBaeTCca? YUTO MOXKHO cJenarb, 4ToObl H30€KaTh CBOpPAYMBAHUS MOJAKUCLIETO
MOJIOKA?

Omeem:

[Ipyn xurmsiueHHM MOJOKAa Ka3eMH BCErjaa AEHAaTYypUpyeT, HO BBINAJAET B OCAJOK
TOrJa, KOrjJa JIMIIEH 3apsga. B cBexkeM MOJOKE MOJEKYJIbl Ka3euHa HMEIOT
OTpULIATENbHBIA 3apsa. MoJekysabl Ka3emHa JIMIIEHBbI 3apsjaa B Kucioil cpexe( T. €. B



KHUCJIOM MoJIoKke). Ciie1oBaTeIbHO, U303JICKTPUUECKAsi TOUKA Ka3eMHa HaXOAUTCSl B KUCIION
cpene. [IpenoTBpaTuTh CBEPTHIBAHWE MOYXKHO MYTEM 100aBJICHUS COJIBI.

Jlabopamopnasa paboma Ne 3

Onpeodenenue memnepamypuol niaeaeHUA AMUHOKUCTIOM

Teopemuueckaa uwacmo

Kaxmoe wHIUBUAyanbHOE COEAUHEHUE XapaKTepU3yeTcss HabopoMm (U3HKO-
XUMHUYECKUX KOHCTaHT. Hambomnee pacnpocTpaHEHHBIMU M3 HUX SBISIOTCS TEMIIEpaTypa
KUIICHUS U IUIABJIEHUS, [I0KA3aTelb PEJIOMIIEHUS, INIOTHOCTD.

TemnepaTypoil IUIABIEHUSI CUATAIOT UHTEPBAI TEMIIEPATYP ¢ MOMEHTA MOSIBICHUSA
KUJKOU (pa3bl 10 MOMEHTA TMOJTHOTO MCYE3HOBEHUS TBEPOM (pa3bl. UeM BEIIECTBO YHIIIE,
TEM MEHbBIIIE WHTEPBAJ TeMIepaTypbl IUIaBieHus (kak mpaBwio, He Oonee 0,5°C).
He3HnaunTenbHble KOIMYECTBA NPUMECH MPUBOAAT K CUIIBHOMY CHUKEHHUIO TEMIEPATypbl
MJaBjieHusA. PacxoxJeHue omnpenensieMod TeMrepaTypbl IUIABJICHUS W CIPaBOYHOU
BEJIMYUHBI JJIS1 YUCTOIO COCAMHEHHS JOJKHBI COBIIAIATh.

[Ipu HarpeBaHum BelllecTBA B HEM YCTAaHABJIMBAETCS TEIUIOBOW OallaHC: CKOPOCTh
[I0JIBOJIa TEIUIa B KAKOM-TO MOMEHT CTAaHOBUTCS PaBHOM CKOPOCTH €ro PacCEUBaHMUS.
[ToCKOJIbBKY CKOPOCTh IOABOAA U CKOPOCTh PACCEUBAHUS 3aBUCST OT Pa3HOCTH TEMIIEPATYP
MEXIY OOBEKTOM M CpelOW, TO B COCTOSHMM TEIUIOBOI'O PABHOBECHS Yy BEIIECTBA
YCTaHABIIMBAECTCS ONpeneN€éHHas Temreparypa. OHa 3aBeIOMO HUXKE, YeM TeMIleparypa
IJIAMEHU, 3a CYET PACCEHBAHMS TEILIA.

AMMWHOKHCIIOTHI — O€CLBETHBIE KPUCTATUIMUECKUE BEIIECTBA, PACTBOPUMBIE B BOJIE;
£ 220—315 °C. Bricokas Temneparypa TUIaBJICHUs] aMIHOKHUCIIOTHI CBS3aHa C TEM, 9TO
MX MOJIEKYJIbl UMEIOT CTPYKTYpPY I'JIaBHBIM 00pa3oM aM(pOTEPHBIX (JIBY3apsIHBIX) HOHOB.

JI71st BceX aMUHOKHUCIIOT HE MPEACTABISETCS BOBMOXHBIM OJIHO3HAYHO (PUKCHUPOBATH
TEMIIEpaTypy IUIaBJICHUS, TOCKOJIBKY 3TOT MPOLIECC COMPSIKEH C PA3TIOKECHHUEM.

Tepmuueckas JecTpykuus (parmMeHTa TIJIMIIMHA HAOMIOJaeTCs B HMHTEpBaje
TEMIEPATyp, KaK MpPaBUJIO, B 3aBUCUMOCTHM OT 3aMECTUTENIEd B paguKale, MNPUYEM
XapakTep paJuKala BIUAET Ha CTAAMMHOCTh U CKOPOCTh IPOLIEcca pa3ioKEHHUS.

Ilpakmuueckasa ywacmao

esb: MpOaAEMOHCTPUPOBATH BO3MOKHOCTH CIIMPTOBKH ISl HATPEBAHUS BELIECTB.

[Tepeuenp naTtymkoB HU(PPOBOHM J1A0OOPATOPHUM: JATYUK BBICOKOTEMIIEPATYPHBIN
TEPMOIIAPHBIN.

JlonoyiHUTENBFHOE 000PY/IOBAHKE: IITATUB C 3A)KUMOM; CITUPTOBKA.

Marepuansl ¥ pEaKTUBBL: COUPT STUIIOBBIN, AMUHOKHUCIIOTHI.

Texnuka de3zonacnocmu:

1. PaGoTa cBsizaHa ¢ OTKPBITHIM IUIAMEHEM — OeperuTech oxoral

2. Tepmomnapa mociie U3BJIEUEHUSI U3 TJIAMEHU OCTHIBAET HE cpazy — Oeperurech
o’kora!

3. B cnupToBKe cOAepKUTCS roproyast KUAKOCTb.



4. PaboTarh B OUKaXx.

Hucmpykuyusa K 6blnoiHeHUI0 1a00pamoproi padbomul:
B npoOupky HachllibTe€ MOPOILIOK MHMIMHA Ha 2—3 CM IO BBICOTE. 3aKpemnuTe

Hp06I/IpKy B JIAIIKC IITaTHBa, a TepMonaprIﬁ JaTduK Tak, YTOOBI €ro KOHYHUK JOXOJUJI

HOYTH JIO JIHA NPOOUPKH, HO HE KacaJics HU JHA, HU CTeHOK (puc. 1). OrMmeThbTe

TEMIIEPATYPY TIIULHHA.

3aXTruTe COUPTOBKY U MOCTaBbTE €€ 10,1 MPOOUPKY C TIUIIUHOM.

Habmronaiite 3a M3MEHEHHEM TeMIEpaTyphl, 3aHOCS PE3yJbTaThl HU3MEpPEHUIl B

Ta0IuIy.
Yepes HEKOTOpPOE BpeMsi TIOCTIE Hauajla HarpeBaHUs TeMIIepaTypa CTaOMIN3UPYeTCsI.

ITocae aToro ocraHoBUTE HarpcBaHHC.

O6pature BHUMaHue! CTaBUTH HarpeTyro MPOOUPKY B TUIACTUKOBBIA IITATHB

HCJIb34. HY)KHO JOXIOAThCA €10 OXJIAXKACHU B JIAIIKC IITAaTHUBA.

Pezynvmamut uzmepenuit/naonrooenui

Ne | Temmeparypa rununa [Temneparypa raunuHaTemmnepaTtypa mminuHa (Temneparypa riiMnuHa
0e3 HarpeBaHUs yepe3 1| MuUH yepes3 3 MUH yepes 5—6 MuH

1

Ne Temneparypa ananunna Temmneparypa anmanuHa |TemmepaTypa alaHuHa (Iemreparypa ajgaHuHa
0e3 HarpeBaHus yepe3 | MuH yepes 3 MUH yepe3 >—6 MUH

2

Ne Temmeparypa rnyra-  Temmeparypa rimyta-  |Temmepatypa rayra- — (Temmeparypa riyra-
MHUHOBOW KHCIIOTBI 0€3 MUHOBOM KMCIOTBI MUHOBOM KMCIOTBI MUHOBOI KMCIOTBI
HarpeBaHus qe- qe- qe-

3 pe3 1 MuH pe3 3 MuH pe3 5—6 MuH

Ne Temneparypa mu3una [Temneparypa nusuHa (Temmeparypa im3uHa  |Iemmneparypa au3uHa
0e3 HarpeBaHus yepe3 1| MuUH yepes3 3 MUH yepes 5—6 MuH

4
Ananoeuuno npoeedume onvlm C Opyzumu amMuHoxkuciomamu, Hanpumep airtaiuHom.
Buvigoowt:
CoOenaiime 6b1600 0 memnepamype niagleHus amuHoxuciom. Yem oHa

obycnosnena?

KoHTponbHBIE BOITPOCHI:
1. Ilouemy Temmeparypa, 10 3HAUEHUN KOTOPOM yIAa€TCs HarpeTh BEIECTBO, HUXKE

TEeMITepaTyphl TUIAMCHU?

2. Tlouemy HEBO3MOXXHO OJHO3HAYHO 3a(DUKCUPOBATH TEMIEPATYPY IJIABICHUS IS

AMUHOKMCJIOT?

3. Ucnomnb3ys

JTaHHBIE

JIUTEPaTypHI,

3aMCHUMBIX U HC3aMCHUMbBIX aMHUHOKHCJIOT.

CpPaBHUTE

TEMIIEPATYPBI

IIJ1aBJICHUA



Jlabopamopnasa paboma Ne 4

Bauanue memnepamyput na ceoiicmea 6e1koe

Teopernueckas 4acThb

OOm¥M CBOMCTBOM a-aMHHOKHCIIOT SIBJISIETCS TIPOIECC TTOTMKOHICHCAIUH,
MPUBOASIIUN K 00pa30BaHUIO NMENTUIOB. B pe3ynbrare 3Toi peakiuu GopMUPYIOTCS
aMUJTHbIE CBSI3U 110 MECTY B3aUMOJIEHCTBUS KapOOKCUIIBHOM TPYIIbI OJHOM a-
AMUHOKHUCJIOTHI U aMUHOTPYIIINBI IPYTrod a-aMUHOKUCIIOTHL. B menTugax 3Ta cBs3b
Ha3bIBACTCA MENTUAHOUN CBSA3BIO B COCTaBE MENTHUIHOW TPYIIIIHI.
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Puc. Cxema oOpa3oBaHus ENTUIHON CBSI3U
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Puc. Cxema oOpazoBanusi TpeoHWI(EHUATIAHUITUPO3UHA

Has3Banus nenTugoB CTPOSITCA TYTEM  MOCJIEAOBATEIBHOTO  IEPEUUCIICHUS
AMUHOKHCJIOTHBIX OCTAaTKOB, HaumHasi ¢ N-KOHIa, ¢ mobaBneHneM cydukca -mi, KpoMme
nocieaHeil C-KOHIIEBOM aMUHOKHCIIOTHI, /111 KOTOPOUl coxpaHsieTcs €€ MOJHOE Ha3BaHUE.
JI71st ocTaTKa acraparuHOBOM KHUCJIOTHI UCIIOJIB3YETCA HA3BAHUE aclapTHIl.

Y CTaHOBIIEHO, YTO ISl KAXKIOT0 OeJika XapaKTepHa TOJbKO OJIHA MPOCTPAHCTBEHHAs
CTPYKTypa, B KOTOpPOW OH CTaOWJIEH W TPOSBIAECT OHOJOTUYECKYIO aKTHMBHOCTh. JTa
CTPYKTypa HOCHT Ha3BaHWE HATUBHOW KoHbopmaiu Oenka. l3mMeHeHHe HaTUBHOMU
KoH(opmaruu Oelika, COMPOBOXKIAIOIIEECS MOTEPEe XapaKTEepHBIX IS HETO CBOMCTB:

pacTBOPUMOCTH, OMOJIOTMYECKOW AKTUBHOCTH, 3JIEKTPOPOPETHUUECKON MOIABUKHOCTH U
Ip., Ha3bIBAETCS JeHaTypauuen. JleHatypauus, Kak IpaBujlo, 3aTParuBacT YETBEPTUUHYIO,
TPETUYHYIO M YAaCTUYHO BTOPUYHYIO CTPYKTYphl O€JIKOBOM MOJIEKYJbl U HE
COIPOBOXKAETCA KAaKUMU-THUOO0 HM3MEHEHHUSIMU NEpBUYHOM CTPYKTYpbl. [leHaTyparmio
MOTYT BBI3bIBATh pa3iuyHble (U3NYECKUE U XUMHUYECKHe (aKTOPbI. BBICOKAs



TEMIIEPATYpa, MEXAHUYECKHE BO3JCUCTBUS, JEUCTBUE MOHM3UPYIOIINUX W3IyYEHHM,
00paboTka yIbTPAa3BYKOM, JIEUCTBHE OPraHUYECKUMH PACTBOPHUTEISIMU, PACTBOPAMU
KHUCJIOT, IIEJI04YEH, COJIEU TSKENBIX MeTAILIOB. [IpuMepoM TEIuioBOM AeHATypaluu MOXKET
CIIy’)KUTh CBEpPThIBaHUE Oeika TpH Bapke suil. JleHatypainus O€JIKOB MPOUCXOJUT B
KeyJIKe, TJe UMEETCSl CHIIBHOKHUCIIAs cpefia U 3TO CIOCOOCTBYET pacHICIICHUIO OEIKOB
npoteonutuueckumMu  pepmentamu. [lo Mepe crapeHuss opraHu3zMa MPOUCXOJUT
MOCTEIEHHAsI, XOTs U 4Ype3BbIYAWHO MEJJICHHAs, JACHATypaiusi OCJIKOB M CHIKEHHE HX
ruapouibHOCTH. [Ipu omnpenenéHHbIX YCIOBUSX JEHATYPUPOBAHHBIM OEJIOK MOXKHO
YAaCTUYHO WJIM MOJIHOCTBIO BEPHYTHh K UCXOJJHOMY HAaTUBHOMY COCTOSIHMIO. Takou mporecc
HA3bIBACTCS PEHATYpAIINCH, a OEIOK — PEHATYPHUPO- BAaHHBIM. DTOT MPOIECC TPOUCXOAUT
CaMOTPOU3BOJILHO TP 3HaueHusix pH u TemmepaTypsl, 00ecrneunBaOINX CTaOUIBHOCTD
HaTUBHOW (Gopmbl. PeHaTypannio OOBIYHO MPOBOAST B MSTKUX YCJIOBHSX, MEIJICHHO
CHHMasI BO3/ICHICTBHUE.

OObIyHO JcHaTypanus Oeiika HaOmromaercs IN VItro, mpu BO3ACHCTBUM Ha HETO
aHOMAJIbHOW TeMIepaTypbl WK JeHaTypaHTa ModeBuHbl, H® mmu OH™ wumomnoB (T. e.
anomasibHoro pH) m T. a.) OnHako pacnam TBEPAOH CTPYKTYpbl Oeika W 3aTeM e
MOBTOPHAsi CaMOOPTaHU3alMs MPOUCXOJUT U B KUBOM KJIETKE — YTO WUIPAET BAXKHYIO
pOJib, HAIPUMEP B MIPOILIECCE TPAHCTIOPTA OEIKOB Uepe3 MEMOpPaHHI.

B wuntepBane temmeparyp, npubnuzutearHo ot 0 mo 40 °C, pacTBOpUMOCTH
OOJIbIIMHCTBA OENKOB BO3pacTaeT C IMOBBIIIEHHWEM TeMmieparypsl. [lpu temmneparypax,
npeBbimaomux  40—50 °C, OOJBIIMHCTBO OEJIKOB yTpauyMBaeT CTAOMIIBLHOCTD,
HAYMHACTCS WX JCHATypalus, COMPOBOXKIAIOMIASCS OOBIYHO PE3KUM CHIDKCHHUEM
PacTBOPUMOCTH.

[IpakTrueckas 4acThb

Ienw: mpoaeMOHCTPUPOBATH TIPOIIECC ACHATYpaIuu OelKa.

[TepeueHp naTurKoB MU(PPOBOI TAOOPATOPUH: JATUYUK TEMIIEPATYPHI (TUTATHHOBBIN).

JlonoyHUTENBHOE 000PYIOBAHUE: IITATUB C 3aKUMOM; CITUPTOBKA.

Marepuaiibl ¥ peakTHBBI: PACTBOP SIMIHOTO OEJIKa.

Texnuka oezonacrnocmu:

1. PaboTa cBsizaHa ¢ OTKPBITHIM TUIAMEHEM — OeperuTech oxoral

2. Jlatuuk TemmepaTypbl MOCJIE U3BJICUEHUS U3 IUIAMEHU OCTBIBAET HE Cpasy —
Oeperurech oxora!

3. B cnuproBKke coIepKUTCS TOproyast KHUIKOCTb.

4. PaboraTh B oukax.

Hucmpykyusa Kk eplnoinenuro 1a60pamopHoii padoomel:

B 4 npobupku nomectutre mo 0,5 ma pactBopa suyHOro Oenka. 3akpemnuTe
npoOHpKY B JIalKe IITaTHBA, a JATUYUK TEMIIEPATYphl TaK, YTOOBI €ro KOHYMK JOXOJUJ
NOYTH JO JHA MPOOMPKH, HO HE Kacajicsi HHM JHa, HU cTeHoK (puc. 1). OrmethTe



TEMIIEpaTypy pacTBopa sSHYHOro Oeika. IIpUroTOBIICGHHBIA  PACTBOP  JOJIKEH
peABAPUTEILHO OBITh OXJIAXKIEH.

3aXTUTe CIHUPTOBKY M MOCTaBbTE €€ IMOJ MPOOUPKY C pPacTBOPOM SIMUYHOTO OelKa.
HaGnronaiiTe 3a u3MeHeHHeM TeMrepaTypbl, 0cOOeHHO BHUMaTeNbHO mocie 50 °C, 3aHocs
pe3yNbTaThl U3MEPEHU B TAOIUILY.

Yepe3 1—2 MUH OCTaHOBUTE HarpeBaHUE.

PactBop oxmanute u pactBopute B Boje. Crenaiite BHIBOA.

O6parute BHuMaHue! CTaBUTh HArpeTyr NPOOUPKY B IJIACTUKOBBINA IITATHB
Henb3s. HyKHO oxkaaThest €€ 0XJIaKICHHS B JIANKE IITaTHBA.

J1J1st cpaBHEHUS POBEAUTE OIBIT C U30JIATOM PACTUTEIBLHOTO OeliKa.

Pes3ynomamut usmepenuit/nabnrooenui

Temnepatypa HarpeBaHusi | BpeMs HacTyIIeHUs AeHATypaluu

PactBop simuHOTO OEnKa

W3omsT pacTuTenbHOro 0enka

(ropoxoBoro)

KoHTpoJibHBIE BONIPOCHI:

1. Kakue u3MeHeHHs] IPOUCXOAT B CTPYKType Oesika npu HarpeBaHuu? MeHsercs
JIM €ro MepBUYHAs CTPYKTypa?

2. Kak Ha3pIBaeTCsl MpOIECC CBEPTHIBAHUS OCIIKOB?

3. [loueMy cBepHYBIINICS OEJIOK HE paCTBOPSIETCS B BOJE?

3ananmue:
[Ipuneitite x su4HOMY O€NIKYy CHOHPT WIKM KUCIOTy. YTo HaOmomaere mnpu
n00aBIIeHNH K O€JIKY CIIUPTa U KUCIOTHI?



