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UCNnoJIb30BaHueM 00opynoBanus «lIkoabHOrO
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IHosicHuTeIbHAA 3aIHCKA

AKmyanvHocms npozpammot

[TporpaMMa MMeeT coluanbHyI0 3HAUMMOCTh JUIs Hamlero oduiectBa. Poccuiickomy
oO1IecTBY HYXHBI 00pa30BaHHbIC, HPAaBCTBEHHBIE, IPEINPUMMUUBBIE JIIOJU, KOTOPBIE
MOTYT CaMOCTOSITEIbBHO TNPUHUMATh OTBETCTBEHHBIE PELICHUS B CHUTYyalMsIX BbIOOpA,
MIPOTHO3UPYsI UX BO3MOXKHbIE mocieacTBus. OqHa u3 3a7a4 o0Opa3oBaHUs HA CETOAHSI —
BOCIIUTaHHE B PEOEHKE CaMOCTOATEIBHON JIMYHOCTU. JlaHHAs mporpamMma CrocoOCTBYET
Pa3BUTHUIO Y YUAIIUXCS CAMOCTOATEIHLHOTO MBIIUICHUS, (POPMUPYET YMEHHS TPHOOPETATh
U TpPUMEHATH, IIOJIyYCHHbIE 3HaHWA Ha MpakTuke. Pa3zButue u (QopmupoBaHue
BBIILICYKA3aHHbIX KAauyeCTB BO3MOXKHO OJylarojaps pa3BUTHI0 HAay4YHO-TIO3HABATEJIbHOTO
MHTEpeca BO BPEMsI 3aHATHH.

Kypc mnpegHazHaueH ydyamumcs CTapuiel MIKOJbl €CTECTBEHHO-HAY4YHOTO,
TEXHOJIOTHYECKOTO0 WJIM YHHUBEPCAIBHOIO Mpopuie o0ydyeHUus U MOXKET ObITh Kak
00sA3aTeNbHBIM ~ y4€OHBIM MPEAMETOM IO BBIOOPY ydamlerocss M3 KOMIIOHEHTa
00pa3oBaTeNbHON OpraHU3allid B BApUATUBHON YacTH y4yeOHOro IjIaHa, TaK U KypcoM B
pamMKax BHEYPOUHOW JESATEIbHOCTH W/MIU JOINOJHUTENbHOro oOpa3oBanus. IlocoOue
PEKOMEHyETCsl UCIIOJIb30BaTh JIJIsl IPOBENCHHUS SJIEKTUBHBIX KYPCOB.

Konnenmus coBpeMeHHOro 00pa30BaHUs MOJPa3yMEBAET, YTO YUUTENb NEPECTAET
ObITh OCHOBHBIM HCTOYHMKOM HOBBIX 3HAaHUM, a CTAHOBUTCA OPraHU3aTOPOM
MO3HABATEJIbHOM  JIEATEIbHOCTH  y4YalllUXCs, K KOTOPOM MOXKHO OTHECTH U
HCCJIEI0BATENbCKYIO AESITENbHOCTh. COBpPEMEHHBIE SKCIEPUMEHTAJBHBIE HCCIEI0BaHUS
M0 XMMHUHU YK€ TPYIHO MPEICTaBUTh 0€3 MCIOJb30BaHUS HE TOJIBKO AHAJIOTOBBIX, HO W
nu(poBBIX  U3MEpPUTENbHbIX  npubopoB. B  ®dexepanbHOM  ToOCyJapCTBEHHOM
obOpazoBarensHoM craHgapre (DPI'OC) mpommcaHo, 4YTO OJHHMM W3 YHUBEPCAIbHBIX
y4eOHBIX NIEUCTBUM, MPUOOPETAEMBIX yYallUMHCS, JOJHKHO CTaTh YMEHUE «IIPOBEACHHUS
OMBITOB, IPOCTBIX AKCIEPUMEHTAIBHBIX UCCIECI0BAHUM, IPSIMBIX U KOCBEHHBIX U3MEPEHUN
C HCIOJb30BAHUEM AHAJOTOBBIX M LU(PPOBBIX U3MEPUTENBHBIX NpuOOpoB». /s aroro
YUHUTENb XUMUH MOXKET BOCIIOJIb30BaThCA YUEOHBIM 000pY/I0BaHHE HOBOTO MOKOJICHUS —
1M (POBBIMU JTA0OPATOPUSIMHU.

[MudpoBbie nabOpaTOpUK MO XUMHUH MPEACTABICHbl AATYUKAMU AJII U3MEPEHUS U
pEerucTpaly pa3iuyHbIX MapamMeTpoB, UHTepdeiicamu cOopa JaHHBIX M MPOTPAMMHBIM
o0OecrieueHrneM, BU3YaTU3UPYIOIIUM 3KCIIEpUMEHTAIbHbIE JaHHbIe Ha 3KkpaHe. [Ipu stom
DKCIIEPUMEHT  OCTA€TCsl TPAJULUMOHHO HATYypHBIM, HO JaHHbBIE SKCIEPHUMEHTa
00pabaThIBAIOTCS W BBIBOAATCS HA OJKpaH B peEaJbHOM MacluTtabe BpeMEHH U B
panoHalbHOU rpaduyeckoi popme B BUJE YUCICHHBIX 3HAUCHUH, AUarpamMm, rpadukoB
1 Tabaun. OCHOBHOE BHUMAaHHUE YYalIUXcs MPU 3TOM COCPEIOTAYMBAETCSl HE HA COOpKE U
HACTPOUKE IKCIIEPUMEHTAIBHON YCTAHOBKH, a Ha MPOEKTUPOBAHUH PA3IMYHBIX BAPUAHTOB
MIPOBE/ICHMS] OJKCIEPUMEHTA, HAKOIUIEHWW JAHHBIX, WX AaHAJINW3€ M HWHTEPHpPETALHH,
(bopMyIHpPOBKE BHIBOJOB.



C TOUYKH 3peHHs HAYKU, SKCIIEPUMEHT — 3TO UCCIIEI0BATEIbCKUIM METO 00yUYEeHHUS,
KOTOPBIN MOJAHUMAET MO3HABATENbHBIN MHTEpEC Ha 0ojiee BHICOKUN YpPOBEHb, YCUIIUBAET
MOTHUBAIIMIO CAMOCTOSITENBHON HNEATENbHOCTU. MccmenoBaTenbCKuii METONl  ABJISIETCS
yciioBueM (HOpPMHUPOBAHMSI HHTEpeca, MOTPEOHOCTH B CaMOCTOATENbHOM, TBOPYECKOM
NEATEIBHOCTH YYalIuXCsl.

HccemenoBarenbCKuid IPOLECC COCTOUT M3 HECKOJIBKMX 3TAIOB: PA3LAEICHUE CMECU
BEIIECTB, BBIJCIICHUE MOJIEKYJI OTIPEACIIEHHOTO CTPOCHHUS, X UACHTU(PUKAILIUS U H3yUCHUE
poJI B ME€Ta0OIM3ME.

3aHATHS. UHTETPUPYIOT TEOPETUYECKUE 3HAHUSA, U NTPAKTUUECKAE YMEHUS, U HABBIKU
yUalluXxcsi B €AMHOM IPOIIECCE ESITEIbHOCTH YUeOHO-UCCIIEI0BATENBCKOTO XapaKTepa.

JlaHHBIA KypcC coAepXkaTelIbHO CBS3aH C KypcaMU XHMHUHU, OUOJIOTUH, (PU3UKU U
HOCUT HWHTEIPUPOBAHHBIN XapakTep, CHOCOOCTBYS Pa3BUTHIO €CTECTBEHHO-HAYYHOTO
MHUpPOBO33pEHUs ydamuxca. B yueOHOM MiaHe 31eKTUBHBINA Kypce «BbHOXHUMUS» SBIsSETCS
4acThIO TIpeAMETHON 00siacTu «EcTecTBEeHHO-Hay4YHbIe TpeAMEThI». Matepuan mocoous
00ecreynBaeT: 3HAKOMCTBO C COBPEMEHHBIMU (PYHIAMEHTAJIBHBIMU W TPHUKIAJIHBIMU
UCCIEOBaHUsIMM B oOjactu  OuoxumuM;  (opMHUpoBaHME y  OOydarolIUXcCs
KOHBEPI€HTHOIO MBIIUICHUS; yIayOneHue u o0000IIeHHe 3HAHUM IIKOJIBHUKOB O
BBICOKOMOJIEKYJISIDHBIX BEIIECTBAaX, METOJaX WX MW3YyYEHHs; PACKPBITHE IPUHLUIIOB
(YHKIMOHUPOBAHUS KUBBIX CUCTEM; 3HAKOMCTBO C UCTOPUEN Pa3BUTHS €CTECTBO3HAHUS U
COBPEMEHHBIMHM pa3pabOTKaMH YYEHBIX; BOCHUTAHUE OEPEKHOTO0 OTHOILIECHUSA K KUBOH
npupoze, popMupoBaHue KyJIbTypbl TUTaHUS; OOyYEHHE apryMEHTUPOBAHHOMY BEJICHUIO
JIVCKYCCHUU; KETAHUE 3aHUMATHCSI HAYYHO-TIPAKTUYECKOU IEATEIBHOCTBIO.

[Tocobue comep UT METOAMYECKHE KOMMEHTapUM [0 OpraHM3alMi 3aHSATHI
(ocoOeHHOCTH, CTPYKTYpa, COAEPKaHUE, BUIbI 1€ATEIbHOCTH, (POpMBI 3aHATUH U T. 1.). Ha
3aHATUAX YydYallluecs pa3BUBAIOT AHAJUTHYECKUE CIOCOOHOCTHM TpU MPOBEICHUU
NPaKTUUYECKUX paboT, yCTaHaBIMBAIOT NMPUYMHHO-CJIEICTBEHHBIE CBSI3U IMPU H3YyUYEHUU
METO/I0B OMOXMMHH, Y3HAIOT O BO3MOXKHOCTAX MX NPUMEHEHHUS B MEAMIIMHE, MHUILEBOU
MPOMBIIUIEHHOCTH, (hapMalleBTUKE.

Ilenesas ayoumopusn

VYyammecs 10 u 11 xmaccoB o01ieo0pa3zoBaTEIbHBIX IIIKOJ, KOTOPhIE 000PYT10BaHbI
«I1IKOJIbHBIMU KBAHTOPUYMAMM.

Lenv npocpammot

O3HaKOMHUTH y4aluxcs C OHOXMMHEH KaKk HayKOW JKCIIEPUMEHTAILHOM,
coueTarollel B cede OPraHMuecKyro XUMUI0 U Ouosioruto. Taxke NaHHBIN Kypc TOMOXKET
chopMHpPOBATh HABBIKM CaMOCTOATENBbHONM paboThl ¢ UUGPOBBIMU  JATYUKAMU,
MIPOBEICHUSI U3MEPEHUI 1 00pa0OTKU MOJYUYCHHBIX U3MEpeHU. Pa3BUTh o3HABATEILHBIN
UHTEpPEC M METanpeAMETHbIE KOMIETEHIIMH OO0Yy4YaloUuXcs 4Yepe3 MPaKTUUYECKYIO
NEeSTENHHOCTD, PACHIUPHUTH, YIIyOUTh W OOOOIIUTH 3HAHUS O CTPOCHUH, CBOMCTBAX WU
byHKIUAX OMOMOJEKYJ; CHOPMHPOBATH YCTOMYMBBIA HHTEpEC K MPOQPECCHOHATbHON



TeSITETPHOCTH B 00JIACTH €CTECTBEHHBIX HAYK.
I[Inanupyembie pe3yabTaThbl 0CBOEHHUS Y4eOHOT0 NpeIMeTa XHMHUHM € ONUCAHHEM
YHHBEPCATbHBIX Y4€OHBIX /I€iiCTBHIl, JOCTUTaeMbIX 00y4aI0IIUMHUCS

Jluunocmmuoie pe3yivmamal:

Obyuarowuiics noiyyum 603MO*CHOCHb 0I5l POPMUPOBAHUSL Ce0YIOUUX TUYHOCHIHBIX

VVII:

ompeiesIeHHe MOTHBALUKA U3Y4YeHUsI y4eOHOTO MaTepuana;
OIICHMBAHUE YCBAWBAEMOI'0 YUE€OHOT0 MaTepuasa, UCXOIsl U3 COIUATIbHBIX U JIMYHOCTHBIX
IICHHOCTCH;

MOBBIIIIEHHE CBOETO O00pPa30BATEIILHOTO YPOBHS W YPOBHS TOTOBHOCTH K HU3YYEHUIO
OCHOBHBIX UICTOPUYECKUX COOBITHI, CBI3aHHBIX C UCTOPHUEH pa3BUTHUSI XUMHUH U OOIIECTBA;
3HAHKE IIPABUJI IOBEJACHUS B UPE3BbIYAUHBIX CUTYalUsIX;
OIICHHBAHUE COIMAIIbHON 3HAYMMOCTH Npodeccuii, CBI3aHHBIX C XUMHUEH;
BIIQJICHUE TIpaBWIaMH O€30MacHOro OOpallleHuss C XWMUYECKHMMH BEIIeCTBAaMU U
000opyI0BaHUEM, TIPOSBIICHUE IKOJIOTUYECKON KYJIbTYPHI.

Memanpeomemmble pe3yiomamal:

Peeynamusnvie

Obyuarowuiics noay4um 603MONCHOCIY OJisl POPMUPOBAHUACIEOVIOUUX DERYTISIMUBHBIX
A7/
1eJenoiaraHie, BKJIFOYAs IMOCTAHOBKY HOBBIX IIeJiel, MpeoOpa3oBaHHWE MPAKTHUYECKOU
3aJ1ayd B TI03HABATEILHYIO, CAMOCTOSATEIBHBIN aHAIN3 YCIOBHH MTOCTHKCHHUS IICIH Ha
OCHOBE YY€Ta BBIJICICHHBIX YYUTEIEM OpPHUEHTHUPOB JCUCTBHS B HOBOM YYeOHOM
Marepuaie;
MJIAHUPOBAHME MTYTH JTOCTHUKEHUS 1IETICH;
yCTaHaBJIMBAHUE IIEJIEBBIX TMPUOPUTETOB, BBHIJCICHUE AJIBTEPHATUBHBIX CIIOCOOOB
JOCTKEHUS 11eTT U BIOOp Hanbosee 3pGpekTUBHOTO criocoda;
YMEHHUE CaMOCTOSTEIILHO KOHTPOJIMPOBATH CBOE BpEMS U yIIPABIIATh UM;
yMEHUE TPUHUMATh PEIICHUS B MPOOJIEMHON CUTYaIINH;
MMOCTAaHOBKA y4eOHOM 3a7a4M, COCTaBJICHHUE MJIaHA U TTOCIICIOBATEILHOCTH JICHCTBHUIA;
opraHu3aInus padoyero MecTa MPH BHITIOJHEHUH XUMUYECKOTO SKCITCPUMEHTA;
MIPOTHO3WPOBAHUE pe3yiIbTaTa YCBOCHHUS, OIICHMBAaHWE YCBOCHHOI'O MaTepHalia, OIICHKA
KauyecTBa W YPOBHS YCBOCHHS, KOPpPEKIMS B IUIAH M CIOCO0 JACHCTBUSA TIpH
HeoOxoaumocTu. [lo3nasamenvhoie

Obyuarowuiics noay4um 803MONCHOCMb Ol YOPMUPOBAHUSL CLEOYIOUJUX
nosnasamenvuolx YV/I:

IIOMCK H BBIACIICHHUEC I/IH(bOpMaIII/II/I;
aHaJIn3 YCJIOBI/Iﬁ 141 TpC6OBaHI/II>’I 3aJga4u, BI>I60p, COIIOCTaBJICHHE U 000CHOBaHUE criocoda



peIIeHus 3a/1a4u;
BbIOOp Hambosee HGh(PEKTUBHBIX CIIOCOOOB PpEIICHUS 3aJaud B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUH;

BBIJIBIDKEHUE ¥ 000CHOBAHME TUIOTE3bI, BBIOOP criocoba e€ mpoBepKH;

CaMOCTOSITENIFHOE ~ CO3[IaHUE aJTOpPUTMa JEATENIbHOCTH TPU PEUICHHH MpoOjeM
TBOPYECKOTO M MIOMCKOBOTO XapaKTepa;

YMEHUS XapaKTEPU30BaTh BEIIECTBA MO COCTaBY, CTPOSHHUIO U CBOWCTBAM;

OMKCHIBAHWE CBOWCTB TBEPABIX, JKHIKHX, Ta3000pa3HBIX BEIIECTB, BBIJCICHUE WX
CYIIECTBEHHBIX MPU3HAKOB;

N300pakKeHHE COCTaBa MPOCTEHIIMX BEIIECTB C IOMOINBI0 XUMHYECKHX GOpMyT |
CYIITHOCTH XUMHYCCKUX PEAKIINHA C TTOMOIIBI0 XUMHUECKIX YPaBHEHUH;

MpOBEICHHE HAOIIOJEHUN W ONHMCAHHME MPU3HAKOB M YCJIOBUH TEUECHHUS XUMUYECKHX
peaKkuui, BBIIOJHEHUE XUMHMUYECKOIO DJKCIEPUMEHTa, BBIBOJBI HAa OCHOBE aHAJIM3a
HaOJIIOJIEHUH 3a SKCIIEPUMEHTOM, pEIICHHE 3a/]a4, OJyYeHHEe XUMUUECKONH UH(OopMaluu
U3 Pa3JIUYHBIX NCTOYHUKOB;
YMEHHE OPTaHU30BbIBATH UCCIECAOBAHUE C LIEIBIO IIPOBEPKU TUITOTES;
YMEHUE JeNIaTh YMO3aKIIIOUEeHHsI (MHIYKTUBHOE U TI0 aHAJIOTUN) U BBIBOJIBI;
yMeHUE OOBEKTHBHO OIIEHMBATh MH(OPMALIMIO O BELIECTBAX M XUMHUYECKUX IMpOIECcCax,
KPUTHUYECKH OTHOCUTHCS K MICEBJOHAYYHON MH(POpPMAIIH.

Kommynukamuenoie

Obyuarowuiicst NOIY4UmM 803MONCHOCMb 0151 YOPMUPOBAHUSL CLEOYVIOUIUX
KoMmyHukamugnvix YVJI:
MOJIHOE W TOYHOE BBIPAKEHHE CBOMX MBICICH B COOTBETCTBUU C 3a/lauaMU U YCJIOBHUSIMHU
KOMMYHUKAIIWH,
aJICKBaTHOE WCIIOJB30BAHME PEUCBBIX CPEACTB IS JAUCKYCCHH W apTyMEHTAIlUH CBOCH
MO3UIIUHA, YMEHUE TIPEACTABIATh KOHKPETHOE COJIEP)KaHHE C COOOIICHHEM €ro B
MUCHbMEHHOM U yYCTHOM  ¢opme, ONpenesieHHue  CrocoOOB  B3aUMOJEHCTBUS,
COTPYIHHYECTBO B MTOUCKE U cOOpe nHbopMaIni;
ompesiesieHNue CIOCOOOB B3aUMOJCHCTBUS, COTPYJHUYECTBO B TIOMCKE U cOope
uH(pOpMaIuK, y9acTHe B JUANOre, MIIaHUPOBAHUE OOIIUX CIOCOO0B PabOThI, MPOSBICHUE
YBaXUTEIHLHOTO OTHOIICHHS K APYTHM 00ydaeMbIM;
OMKCAHUE COJACPKAHUS BBIMOJHAEMBIX JCHCTBUH C IICIBI0 OPHCHTHPOBKH IPEAMETHO
MPaKTUYCCKOMN JACATCIBHOCTH;
YMEHUS YUUTHIBATh pa3HbIC MHEHHUS U CTPEMHUTBLCS K KOOPAWHAIIMU PA3TUIHBIX TTO3UIUH B
COTPYIHHYECTBE;
bopMyIUpOBaTh COOCTBEHHOE MHEHHUE M TO3UIINIO, ApTYMEHTUPOBATh M KOOPIUHUPOBATH
e€ ¢ MOo3WIUAMHU MAPTHEPOB B COTPYAHUYECTBE MPU BBIPAOOTKE OOIIEro pemeHus B
COBMECTHOM AESITEIbHOCTH;
OCYIIECTBIISITh B3aMMHBIA KOHTPOJh W OKa3bIBaTh B COTPYAHMYECTBE HEOOXOIUMYIO



B3aMMOIIOMOIIIb;
IUIAaHUPOBATh OOIIME CrOcOObl PadOTHI; OCYLIECTBISTh KOHTPOJIb, KOPPEKIHIO, OLEHKY
NEUCTBUN MAapTHEPA, YMETh YOEKAaTh;

UCIIOJIb30BaTh a/IEKBAaTHBIE S3bIKOBBIE CPEACTBA JIsl OTOOpPaKEHUsI CBOMX YYBCTB, MBICIIEH,
MOTHBOB U MOTpeOHOCTEN; O0TOOpakaTb B peud (OMHCAaHHUE, OOBSICHEHHE) COACpKaHHE
COBepIIIaeMbIX JEHCTBUI Kak B (hOpMe IPOMKOI COIMANTM3UPOBAHHON peun, Tak U B popme
BHYTPEHHEW peuu;
pa3BUBaTh KOMMYHMKATHBHYIO KOMIIETEHTHOCTb, MWCIOJIb3ySl CpEICTBA YCTHOW H
NUCbMEHHON KOMMYHUKALIUM TpU paboTe C TEeKCTaMU Y4YeOHHKA U JIONOJHHUTENbHOU
JUTEPaTypoM, CHPABOYHBIMU TaOMUIAMH, MPOSBIATH T'OTOBHOCTh K YBAKCHHIO HHOMN
TOYKH 3PEHUS IIPU OOCYKIECHUU PE3YJIbTATOB BBHIITOJIHEHHON PaOOTHI.

IlIpeomemnunie pesynomamal

Obyuarowuiics Hayyumcs:

INPUMCHATb OCHOBHBIC MCTOAbI IIO3HAHWA: Ha6J'IIOI[€HI/IC, HN3MCPCHUC, SKCIICPUMCHT,
XapaKTCPHU30BaTh TCPMHHBI U ITIOHATHA, 0OBSICHATH B3aUMOCBS3b MCIKIAY HUMU,

000CHOBBIBaTh CHCTEMY B3IVIIIOB Ha JKUBYIO IPUPOAY, NPUMEHSS OHOJIOTHYCCKUE
TEOPHUH, YUCHHS, 3aKOHBI, 3aKOHOMEPHOCTH, TIOHUMATh TPAHMIIBI UX TIPUMEHUMOCTH;
KJIaCCU(PUITMPOBATH OCHOBHBIE OMOJIOTHYECKUE MAKPOMOJIEKYIIBI;

OMHCHIBATh (PYHKITUU OCIIKOB, HYKJIEHHOBBIX KHCIIOT, YTJICBOJIOB U JIMITHJIOB;
yCTaHABJIWBATh CBSI3b CTPOCHMSI M (PYHKITUH OCHOBHBIX OHMOJOTHYECKHUX MaKPOMOJIEKYII,
WX POJTb B TIPOIECCax KJICTOYHOTO METAa00IU3Ma;

OOBSCHATH 3HAYCHUE MUKPO-, MAKPO- B YIBTPAMHUKPOIJIEMEHTOB B KJIETKE;

MMOHUMATh CYIIHOCTh OMOCHHTE3a OCIKOB, MEeXaHHW3Ma JACHCTBHS (epMEHTOB, OMOCHHTE3a
JIHK u PHK, pacnaga 6enkoB, OMocuHTE3a U 0OOMEHa YIJIeBOJAOB, OMOCHHTE3a M OOMeHa
JUIAO0B, OHOJIOrM4eckoro okxuciaeHus # cuHresa ATdD, MexaHusMma AEHCTBUS
CTEPOUTHBIX TOPMOHOB;

pemath 3a7a4u Ha ompejaesieHue nocieaoaTenbHocTu HykieotuaoB JJHK u uPHK (mP-
HK), antuxomonoB TPHK, mnocnenoBarenbHOCTH aMHUHOKHCIOT B MOJIEKyJie Oelika,
MPUMEHAS 3HAHUSL O PEAKIUSIX MATPUYHOTO CUHTE3a, TE€HETUYECKOM KOJI€, MPUHIIMIE
KOMILIEMEHTAPHOCTH;

JIeaTh BBIBOJIBI 00 M3MEHEHHSIX, KOTOPhIC MPOU30MAYT B IPOIIECCaX MAaTPUIHOTO CHHTE3a
B CJIy4ae U3MEHEHMUS TOCIIeI0BaTENbHOCTH HyKIeotTnaoB JIHK;

000CHOBBIBaTh B3aMMOCBS3b IIJIACTHYECKOTO M JHEPreTHYeCKOro OOMEHOB; CpaBHHBATh
MIPOIIECCHl TUIACTHYECKOTO W JHEPreTHYCCKOr0 OOMEHOB, IMPOHMCXOJMSIIMX B KJIETKaX
YKUBBIX OPTraHU3MOB;

XapaKTEepU30BaTh METOIbI OMOXUMUYECKUX HCCIICIOBAHU;



MPOBOJIUTh  y4eOHO-HCCICOBATENbCKYIO  JCSATENBHOCTH:  BBIABUTATh  THUIIOTE3HI,
IJIaHUPOBaTh paboTy, OTOMpaTh U IPeoOpPa30BbIBATH HEOOXOIUMYI HHGOPMAIIHIO,
IIPOBOJIUTH IKCIEPUMEHTHI, HHTEPIIPETHPOBATh PE3YJIbTATHI, JCNIaTh BHIBOJLI HA OCHOBE
MOJIYYCHHBIX PE3yJIbTATOB;

Obyuarowuiics noay4um 03MONCHOCIb HAYUUMbCA!
BBIJIBUTATh M TIPOBEPSATH AKCIIEPUMEHTAIBLHO TUIIOTE3hI O XUMHUECKIX CBOWCTBAaX BEIICCTB
Ha OCHOBE WX COCTaBa M CTPOCHMSI, UX CIIOCOOHOCTH BCTYMAaTh B XUMHUYECKUE PEAKIIUH, O
XapaKTepe U MPOITYKTaX Pa3IMIHBIX XUMUYCCKUX PEaAKITUH;
XapaKTepu30BaTh BEIIECTBA IO COCTaBy, CTPOCHUIO M CBOWCTBaM, YCTaHABIMBATh
MIPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKY JTaHHBIMHU XapaKTePUCTUKAMH BEIICCTBA,;

BBIJIBUTaTh W IPOBEPATH HKCIIEPUMEHTAIBHO TMIOTE3bl O PE3YJbTATaxX BO3ICHCTBUSA
paznu4HbIX (PAaKTOPOB HA U3MEHEHHUE CKOPOCTH XUMUYECKON PEaKIUU;

UCII0JIb30BaTh MPUOOPETEHHBIE KIIFOYEBbIE KOMIETEHIIMU MPHU BBINOIHEHUH MPOEKTOB U
y4eOHO-UCCIIEeI0BATENbCKUX 3a/lad [0 HM3YYEHHIO CBOMCTB, CIIOCOOOB TMOJYYEHUS U
pacno3HaBaHMsI BELIECTB;

00BEKTHUBHO OIEHUBATH HH(POPMAIIMIO O BEHIECTBAX U XUMUUYECKHUX MPOIIECCaAX;
OCO3HAaBATh 3HAYEHUE TCOPETUUECKUX 3HAHUW MO XUMUU JJIs1 PAKTUYECKOU JIESITEIbHOCTH
YEJIOBEKA,

CO3/1aBaTh MOJIETTU U CXEMbI JJI PEIICHUs yUeOHbIX U MO3HABATEIbHBIX 337a4; TOHUMATh
HEOOXOJAMMOCTh COONIOZICHUSI TpPEANUCaHUM, TpenjaraéMplx B HHCTPYKIMSIX IO
WCMOJIb30BaHUIO JIEKAPCTB U JIp.

DopMbI KOHTPOJIS

- KoHTposb pe3ynbTaToB 00y4eHHS B COOTBETCTBUHU C JaHHOW oOpazoBaTeIbHOMN
MporpaMMoOi TPOBOAUTCS B (POpME TNHUCBMEHHBIX M JKCIEPUMEHTAIBHBIX padoT,
MPEANOIaracTCs MpOBEICHUE MPOMEKYTOUYHON U UTOTOBOM arrectauuu. [Ipomexyrounas
aTTecTalus IPOBOJUTCS B BUJIE TECTUPOBAHUA MO TEMAM Kypca, TPUHUMAIOTCA OTUYETHI 110
MPaKTUYECKUM paboTaM, CaMOCTOATEIbHBIE TBOPYECKHUE pabOTHI, MTOTOBBIC Y4EOHO-
HCCIIEIOBATEIIbCKUE MPOEKTHL. TOroBoe 3aHsATHE MNPOXOAUT B BHUJIE HAYYHO-
MPAKTUYECKON KOH(MEPEHIIMU WIM KPYTJIOTO CTOJa, TA€ 3aCiyIIMBAIOTCS JTOKJIAIbI
y4aluxcsi 1Mo BbIOpaHHOW TeMe HCCIeAOBaHHUs, KOTOPbIE MOTYT OBITh IMPECTABIICHBI B
dhopme pedepara unm oT4ETA MO UCCIICIOBATEIILCKON padoTe.

Cpoxu peanuzayuu

. Ilporpamma paccuutana Ha 2 roma oOyuyeHus. [lepuoAMYHOCTH 3aHSTHIA:
€XKEHEAENbHO. JIMTENbHOCTh OHOTO 3aHATUS — | akaJeMHUYeCcKHil Jac.

Dopmbl u Memoovl 06yueHUs

+  YuuTens pacnpeaensieT y9amuxcs B yaeOHyI0 IPYIITy TOCTOSSHHOTO COCTaBa.



OcHOBHOe coJiepxkaHNe MPOrpaMMbl JJTEKTUBHOT0 Kypca
Y4eOHO-TEeMATHYECKNH TIJIAH

Ne Ha3Banue pa3aesoB u TeM Koan4yecTBO 4acoB
Bcero ‘ Teopus ‘ IpakTuka
10 xaacce

Tema 1 |BBoxHBIE 3aHSITUS. 4 2 2
XUMUYECKUH IKCIEPUMEHT U [IUPPOBBIC J1a-
OopaTopuun

Tema 2 [BBeneHue B OMOXUMHIO 2 2

Tema 3 |[XuMUYECKUI COCTaB OPraHU3MOB H OOIIIEE IMOHATHE 4 3 1
00 0OMEHE BEIIECTB U DHEPTUHU B KUBOU MTPUPOJIE

Tema 4 |benku. Pactag u Onocuures OEnKoB. 8 6 2

Tema5 |DepmenTsl 6 4 2

Tena 6 BuTaMHUHBI 1 HEKOTOPBIE IPYTHE OMOJOTHIESCKU 5 4 )
AKTHBHBIC COCTUHCHUS

Tema 7 |HykienHOBBIC KUCIOTHI U UX OOMEH 4 3 1

11 kaace

Tema 8 |[YriaeBoabl U uX 0OMEH 5 3 2

Tema 9 Innuael 1 ux oOMeH 5 3 2

Tema 10 [buonornueckoe okucienune u cuare3 AT® 2 2

Tema 11 [['opMOHBI ¥ X POJIb B OOMEHE BEIIECTB 8 6 2

Tema 12 |B3aumocBs3b U perynsuus oOMeHa BeIlecTB. 4 2 2
[TpoGrieMbl OMOXUMUYECKOUN SKOTOTHH

Tema 13 [[IpoexTHas pabora 10 2 8

Htoro 68 42 26

Copnep:kanue nporpamMmmbl
Tema 1. Xumuueckuii 3kcnepumenm u yughposwie nadopamopuu
[Mudposbie  matumku. OOmume  xapakTepucTuku. Dusznueckue  dPGEKTHI,
UCIOJIb3yeMbI€ B pabOTe TaTYUKOB.

Tema 2. Bseoenue ¢ ouoxumuio

broxumus — Hayka O KauyeCTBEHHOM COCTaBe, KOJIMYECTBEHHOM COCP)KAaHUU M
peoOpa30BaHUAX B IMPOIECCE JKU3HEACITCIIBHOCTH COCIUHEHUN, 00pa3yroIuX KUBYIO
Mareputo. Mcropus pasButus Onoxumuu. Poilb OTEYECTBEHHBIX YUYEHBIX B PAa3BUTHU
OonoxumMuu. B3anmMocBsI3b OHMOXMMHUM C MOJEKYJISPHON Ouosiorueit, Omopu3uko u
OnoopraHnyeckod xuMuen. 3HadeHHEe OMOXUMUU ISl PA3BUTHS OWOJIOTUM, MEIUIIMHBI,
OMOTEXHOJIOTHH, CEITLCKOTO XO3SIMCTBA, TCHETHKU W DKOJOTUU. MeTonpl OMOXUMUYECKHUX
WCCJICIOBAHUM M WX XapakTepucThKa. Vcronpb30BaHME COBPEMEHHBIX CKOPOCTHBIX U
aBTOMATU3UPOBAHHBIX (PU3UKOXUMUYECKUX METOAOB aHaIN3a JUisi OMOXUMUYECKUX LEIei.
buoxumMuyeckre MeTobl MOHUTOPUHTA OKPYXKAIOIEH Cpeibl.



Tema 3. Xumuueckuit cocmas oOp2aHu3Mo8 u o00uiee nonamue 00 ooOmeHe
eeuiecme u IHEP2UU 8 HCUBOI NPUPoOe

[lonsiTue O TJABHBIX OWOTEHHBIX »dJEMEHTaXx. Makpo- U MHUKPOIJIEMEHTHI.
3aKOHOMEpPHOCTH PACIPOCTPAHEHMSI DJIEMEHTOB B >kuBoM mnpupone. I[lorpeOHOCTH
OpPraHu3MOB B XHWMHUYECKUX D3JIEMEHTAaX. BHOreoXMMHYECKHil KpyroBOpOT BEIIECTB B
MPUPOJIE — OCHOBA COXpaHEHUsI paBHOBecus Onocdepsl. MacmTaObl 0OMEHa BEIECTB B
®KUBOU mpupojie. [lnacTuyeckre U 3HEpreTUUecKue BellecTBa. bHoIOrnyeckn akTUBHbBIC
COCIMHEHUS, UX POJIb B )KU3HU YEJIOBEKA, ’KUBOTHBIX U pacTeHuil. [loHaTHE 0 mecTulmnmax
U X BHJIaX.

Tema 4. benku. Pacnao u 6uocunmes 6enkoe

Ponp OenkoB B MOCTPOCHUU M (PYHKIIMOHUPOBAHUU KUBBIX cucTeM. [loHsiTHE O
MpoTeoME M  NPOTEOMUKE. AMHMHOKUCIOTHBIM  coctaB  OenkoB. Ilonstue o
MPOTEUHOTEHHBIX aMUHOKHUCTOTaX. Crnoco0 CBSI3M aMUHOKUCIIOT B OEIKOBOM MOJIEKYJIE.
[Tentuapl. [lpupoansie nenTuabl (TIyTaTUOH, Ba30MPECCHH, dHKE(DaINHBI, SHIOPOUHBI U
1p.), UX (PU3MOJIOTHYECKOE 3HAYEHWE W HCIMOJIb30BAHME B KauyeCTBE MEIUIIMHCKUX
npenapaToB. XMMHUYECKUN CUHTE3 MENTUAOB 3aJaHHOTO CTPOEHUS U BO3MOXXHOCTH HX
npumeHeHus. CTpykTypa 0eiaKoBbIX MoJiekys. [lepBuunas ctpykTypa 6enkoB. [IpuHIUIbI
U METOJbl ONpEACIICHUS TEPBUYHON CTPYKTYphl Oeyika. BropuuHas W HaaBTOpUYHAs
CTpYKTypbl O0enkoB. [loHsTre 00 a- U B—KOHpOpMaIUAX TOJUNEOTUIHON 11enu (paboThl
JI. Tlonuura). Ilapamerpsl a-cripanu mnojunentuaHoud 1enu. CBsi3b NEPBUYHOU U
BTOPUYHON CTPYKTYp OenkoBoil Mojekyibl. Kiaccudukanuss OenkoB MO 3JeMEHTaM
BTOPUYHOW CTPYKTYpPHl. JIOMEHHBIM MPUHIUI CTPYKTYpPHOM OpraHu3anuud OeNKOB.
[TonsiTHE O CTPYKTYPHBIX U (DYHKIIMOHATBHBIX JOMEHaX (Ha MpUMepe UMMYHOTIIO0YJIMHOB
M KAaTAJIMTUYECKU aKTUBHBIX OenkoB). Tpermunas cTpykrypa OenkoB. Turmbl cBsizeid,
00€eCreunBaOIINX MOJJICPKAHUE TPETUUYHOW CTPYKTYphl. JIMHAMHYHOCTH TPETUYHOMN
CTPYKTypbl OenkoB. CaMOOpraHu3anus TPETUYHOU CTPYKTYpbl OEIKOBOW MOJIEKYJbI U
posib  crenuduyeckux  OEJIKOB-IIAEpOHOB B 3TOM  mpouecce. Ilpeackasanue
MIPOCTPAHCTBEHHOTO CTPOCHHUSI OEJIKOB HCXOJs U3 UX TMEPBUYHON CTPYKTYPHI.
YerBepTruHas CTpykTypa OenkoB. KoHKpeTHbIE TpUMEpbl YETBEPTHUYHON CTPYKTYPbI
OenkoB (reMorsioOuH, JaKTaT-JAeruIporeHasa, katamasa u ap.). Homenkiarypa u kiaccu-
¢ukarus  O6enkoB. DyHKIMOHaNbHAs KiIaccupukanus OETKOB U XapaKTEPUCTHKA
OTACJIbHBIX TPYII: CTPYKTYPHBIX, COKPATUTEJbHBIX, 3alIUTHBIX, TOKCHYECKUX,
PELEeNTOPHBIX U PEryJISTOPHBIX. belku (MeTa/lIOTHOHEHHBI, TEMOTJIOONH U JIp.).

Pacnag GenkoB. depMeHTHI, OCyIIeCTBIsAOMME pacman OenkoB. [Iporeacombl —
KOMIUIEKCHI TIPOTEOJUTHYECKUX (PepmMeHTOB. MaxkopHble O€IKM KPOBH KaK HCTOYHHMKHU
OMOJIOTUYECKH aKTUBHBIX MENTHAO0B. MeTtaboimm3M aMUHOKHCIOT. KOHEYHbIE MPOIYyKTHI
pacnaga OEJTKOB W MYTH CBS3BIBAHUS aMMuaka B opranm3me. [lytu HOBOOOpa3zoBaHUs
aMUHOKUCIOT. [lepBuYHbIE U BTOPUYHBIE AMHUHOKHCIOTHL. 3aMEHUMBIE U HE3aMEHHUMBIC



aMUHOKUCTIOTHL. buocmHTe3 OenkoB. MartpuyHas cxema OuOCHHTE3a OEIKOB.
AxTuBUpOBaHNEe aMUHOKUCIOT (cuHTe3 aMuHoanmi-TP- HK). Ctpoenue pudocom. Cocras
IPOKAPUOTUYECKUX U DYKaApHOTUYECKUX pubocoM. [lommpubocoMbl. DTamnsl TpaHCISUA
(MHUIMAIMs, DJIOHTAlMs, TepMUHauusg) W ux perymsinus. Kox OenkoBoro cunTtesa.
Oco0EeHHOCTH T€HETHYECKOT0 KOJIa MUTOXOHIPUI U XJIOPOILIACTOB.

Jlabopamopnwvie padomot:

1. Omnpenenenue cpesbl paCTBOPOB AMUHOKHUCIIOT.

OnpeneneHue n303JeKTPUIECKON TOUKHU KETATUHBI.
Omnpenenenre TeMIiepaTyphl MIIaBJICHUS aMUHOKHCIIOT.
BnusHue temneparypbl Ha CBOMCTBA OEIIKOB.
Bnusuaue usmenenus pH Ha cBoiicTBa O€JIKOB.

o 0 A WD

[IBeTHBIE peakuu Ha OEIIKH.

Tema 5. @epmenmut

PasHooOpa3ue KaTanUTUYECKW AaKTUBHBIX MOJEKyd. KaTanuTthdecku aKTHUBHBIC
Oenku (9H3UMBI), KaTanuTruuecku akTuBHble PHK (prbo3uMebl), KaTamuTUYECKU aKTUBHbBIC
antutena (a03umbl). Karanmutuueckas ¢ynkuus OenkoB. Pasznuuus B cBolicTBax
(dbepMEeHTOB M KaTajau3aTopoB MHOW mpupojabl. Crnenu@uiHoCTh ACHCTBUS (DEPMEHTOB.
Ponb oreuectBennbix yu€Hsix (WM. I1. IlaBnos, A. E. bpaynmreitn, B. A. DHrensrapar u
Ap.) B pa3BUTHH dH3UMOJOTHH. [loHsATHE O CyOCTpaTHOM M alNTIOCTEPUIECKOM IIEHTPax B
Mosiekyne (epmeHTOB. DepMEHTHI MOHOMEPHI (TPHUIICHH, JM30IMM) U MYJIbTUMEPHI
(rmytatnon-penykrasa). llonatne o xodepmentax. KodepmeHTH — mnepeHOCUHKH
Boziopoaa u anektporoB (HAJl, HA®, ®AJI), u atomubix rpyti (ATD, kodep- MeHT-A,
HJ1®d-caxapa). MHoxkecTBeHHbIE (DOPMBI PEPMEHTOB M MX (PYHKIIMOHAIBHOE 3HAUYCHHE.
N3odepMenThl maKkTaTaeruaporeHasbl. 3HAYCHUE HCCIEAOBAHUS MHOMXKECTBEHHBIX (opM
(dbepMEeHTOB Il MEIUIIMHBI, TEHETUKH, CEJICKIIUU U MOHUTOPUHTA OKPYXKAIOUIEH CpPEeIbl.
Mexanusm neiictBus  (epMeHTOB. DepmeHT-cyOcTpaTHble KoMIulekchl. KoHcTanTa
aucconuanuu pep- meHT-cyocTparoro komiiekca (KS) u koncranta Muxasnuca (KM).
AKTHBAaTOpbl M HMHTHOUTOpPHI (EepMEHTOB. BiusHWE KCEHOOMOTHMKOB Ha aKTUBHOCTH
dbepmentoB. Homenkmarypa u knaccudukaius dhepmenToB. [IpuHiumnel kiaccudukanuu
depmenTtoB. [IpoMbllieHHOE MOMYYEHHE M MPAKTHYECKOE HCIOJIb30BaHHE (PEPMEHTOB.
[lepcniekTUBBI TPAKTUYECKOTO HCIIOIB30BaHUS PUOO3ZUMOB U aO3UMOB [Jisi OOpHOBI C
3a00J1€BaHUSIMU YEJIOBEKA.

Jlabopamopnsie pabomul

1. TepmonaOWIBLHOCTH (EPMEHTOB.

2. BausiHre akTUBAaTOPOB U MHTUOUTOPOB Ha paboTy (HhepMEHTOB.

Tema 6. Bumamunul u nexomopbuie opyzue 0U0102udecKu aKmueHvle COeOUHeHUA
Hctopusi OTKpBITUST BUTAaMUHOB. PoOJb BUTAaMHWHOB B MUTAaHUM YEJIOBEKa U



KUBOTHBIX. ABUTAMHHO3bI, TUINOBUTAMHHO3bI, TUNEPBUTAMUHO3bl. COOTHOIIEHUE
BUTAaMUHOB M KodepmeHToB. Butamepus. XXupopacTtBopumbie BUTaMUHBI. ButamMun A u
ero ydyactue B 3puteiibHOM akTe. Butamunsl D, K u E u ux ponas B oOMeHe BeliecTB.
BonopactBopumbie Butramunbl. Butramunsl B1, B2, B5, B6, B12, ux 3nauenue B ooOmMeHe
BemectB. Butamun C (ackopbuHOBasi kuciora). PasHooOpa3ue OMOJOTHYECKH aKTUBHBIX
COCIMHCHUI: AaHTUBUTAMHUHBI, AHTUOWMOTHUKH, (PUTOHIUIBI, TepOUIHIbI, aehOTHAHTHI,
POCTOBBIE BEIIECTBA (BaXKHEUIITNE MPECTABUTENN U MEXAHU3MBI JICUCTBUA).

Jlabopamopnwie pabomul

1. KayecTBeHHas peakiivs Ha BUTAaMUH A.

2. KonndecTBeHHOE omnpejieicHue BuTamuHa P B yae.

Tema 7. Hykneunogvie Kuciomsl u ux 0omeHn

Hctopust OTKPBITUS W W3YyYEHHUS HYKJIEHMHOBBIX KHUCIOT, UX XUMHUYECKHUU COCTaB.
XapakTepucTuka IYPUHOBBIX W MNUPUMHUIMHOBBIX OCHOBAaHMM, BXOJAIIMX B COCTaB
HYKJIEMHOBBIX KHUCJIOT. [[Ba THUMa HYKJIEMHOBBIX KHUCJIOT: J€30KCUPUOOHYKIECHHOBAs
kuciota (JJHK) u pubonyknennoas kucnora (PHK). Pasnuuus mexnay JJHK u PHK no
COCTaBY TJIAaBHBIX a30THCTBIX OCHOBAaHWM, MIEHTO3aM, MOJIEKYJIIPHOM Macce, JOKaIu3aluu
B kietke u ¢pynkuusm. Ctpykrypa u pynkuuu JJHK. Conepxkanue JIHK B opranusme u
Jokanu3auus e€ B KJIETKE (SApo, MUTOXOHAPUH, XJIOpOIUIacTa, 3MHCOMBI). Pasmep u
dbopmbl Monekyn JIHK. KonbueBas dopma JIHK HekoTopsix (aroB, MUTOXOHAPUN U
xsoporactoB. [lepuunas crpykrypa JJHK. Ycnexu u mepcrnekTuBbl B pacimiudpoBke
CTPYKTYpbl TE€HOMOB MHUKPOOPTaHU3MOB, PAaCTeHHMM M KHUBOTHBIX. [Ipoext «l'eHOM
yenoBekay. Bropuunas crpykrypa HHK (Momens J[Ix. VYorcona u @. Kpuka).
KommuiemeH- TapHOCTh a30TUCTBIX OCHOBAaHMM M €€ 3HAYE€HHME I BOCIPOU3BENCHUS
CTpyKTypbl reHoMmoB. Tperuunass crpykrypa JHK. Csepxcnupanuzamus JHK.
N36p1TounOCTh M KOMITakTHOCTh MOJiekys JIHK. Ctpoenne xpomatuna. Myraruu B [JHK
u Qakropbl, ux BbI3bIBatOIME. Penapamus crpyktypel JHK u e€ 3Hauenuwe piis
coxpanenusi BujioB. Hacnencreennoie 3aboneBanusi. PHK, ux knaccudukanus (TPHK,
pPHK, MPHK, msPHK, TMmPHK, Bupycusie PHK). CpaBHuTenbHast XxapakTepucTuKa BUIOB
PHK mo wux crpykrype u ¢ynknusm. Mexanusm Ouocunrte3a (perumkanuu) JIHK.
®epmentsl (PHK-nonumepaza, JIHK-monumepasa, JIHK-nuraza) u 6enkoBbie (hakTophl,
yuactByromue B perukanuu JIHK. Permukanvonnas Bunka u stansl ouocunteza JJHK.
OcobOeHHOCTH peruKanuu y mpo- u sykapuot. buocunres PHK (tpanckpurnmums) u eé
peryysanus y npo- u sykapuotT. [loHaTne o TpaHckpunTtoHax u omnepoHax. Co3peBaHue
(npoueccunr) PHK. Crnaiicunr u ero Buabl. Aytocmiaiicunr. «PegaktupoBanue» PHK.
OOparHast TpaHCKpUNIMS W €€ 3HAYeHWE Uil CYIECTBOBAHMS BHUPYCOB (HA MHpUMEpe
BHpYyCa UMMYHOIe(DUIIMTA YEIIOBEKAa U BUPYCOB TPUIINIA) U BHYTPUTCHOMHBIX MIEPECTPOCK.
IloHATHE O NOABMIKHBIX TE€HETHMYECKHX OJJIEMEHTAX M MUX 3HAYEHUU UL DBOJIIOLUU
reHoMoB. [loHsATHE O reHeTnYeCKON MHKEeHEepHUU. [[puHIMITBI U cTpaTEeruyu MONEKYIIPHOTO



KJIIOHUPOBaHUS. J[OCTI)KEHHSI ¥ IEPCIIEKTUBBI MOJIEKYIISIPHONW OMOTEXHOJIOTHH.
Jlabopamopnwie pabomul
1. Boijenenre HyKJI€ONPOTEUHOB U3 IPOKKEH.

Tema 8. Yeneeoowt u ux oomen

Knaccudukamus yrimeBomoB. IIpocTeie  yriieBombl (MOHOCaxapwabl) W HUX
npeacraBuTen  (pubo3a, TIIOK03a, (pykrosa, ramakro3a). CIOXHBIC YTIICBOIBI.
Hucaxapuael (caxaposa, Jakro3a, MaibTo3a). llomucaxapuipl, HX CTPyKTypa U
npencraButend (TJIMKOTEH, Kpaxmall, KieT4aTka, XWUTUH). OYHKIUU YIJIEBOJIOB
(PHepreTuyeckas, MeTa0OJMUECKas, pelenTtopHas ©  JAp.). [ JMKONPOTEHHBI Kak
JETepMUHAHTBI Tpynmn KpoBu. OOmen yrieBomoB. [lyTu pacmama mnonmcaxapuios.
Perymsauus gocdoponusa npu yyactuu ropmMoHoB, G-0enkoB, TAM® U NpOTEeHMHKUHA3.
OOmeH TmOK030-6-pochara (muxoToMuueckwii W amoToMuueckwit mytn). OOMeH
MUPOBUHOTPAAHON KHUCIOTHL. ['nukonu3. CrimpToBoe OpoxeHue. JlelicTBHe 3TaHONIa Ha
OpraHu3M YeIIoBeKa. [TomudepmeHTHBIIHI KOMILIEKC OKHCIIUTEIBHOTO
NEeKapOOKCUIMPOBAHUS  MUPOBUHOTPAIHON  KUCHOTHL.  [luknm  TpukapOOHOBBIX U
IUKapOOHOBBIX KHCJIOT, €r0 3Hau€HHE B OOMEHE BELIECTB M OOECIEYEeHMH OpraHu3Ma
sHeprueil. buocunre3 yrneBogoB. IloHstne o mnepBUYHOM OHOCHHTE3€ YIJIEBOJOB.
['mrokoHeorenes. buoCMHTE3 OJIUTO- ¥ MOJINCAXAPUIOB.

Jlabopamopnvie pabomul

1. [IBeTHBIE peakuu Ha Kpaxmall.

2. KauecTBeHHBIC PEAKIIMIO HA MOHO- U TUCAXapU/IBI.

Tema 9. /lunuowt u ux oomen

OOmast xapakTepucThka W kiaccuukanus aunuaoB. Crpyktypa u GyHKIUAUA
Tunua0B. Poiib TUNIUIOB B MOCTpOeHUHU Onosiornueckux memopan. CTpykTypa u GyHKIUA
aunonpoTenHoB. OOMeH )UpoB. Pacnaj >KMPOB M B-OKUCIICHUE BBICIINX KUPHBIX KUCIIOT.
I'mokcuneBbld UK U €ro pojb BO B3aMMOCBSI3U OOMEHAa JIMIUIOB W YTJIEBOJOB.
MexaHu3M OHOCHHTE3a BBICIIMX JKHUPHBIX KHCJIOT. DBHOCHHTE3 TPUTIIMIIECPHUIOB.
Hapymienus B oOMene xkupoB. OkupeHue u ero npuuuHbl. Bocku, ux crpoeHue, GyHKIUN
U TpeacTaBuTenu (cnepmaner, mueauHblid Bock). Cte- puabl. Creposbl (XoJecTepol,
aproctepoda u ap.). CTpykTypa U (QyHKIIMH CTEPOUIOB (XOJ€Basi KHCIOTA, CTEPOUIHBIC
ropmoHsl). Dochomunuasl. buonorudeckas ponb GochomunuaoB. PochoOMHOZUTHIBI KaK
WCTOYHUKHU BTOPUYHBIX MTOCPETHUKOB TOPMOHOB.

Jlabopamopnsie pabomut

1. Onpenenenre TeMIiepaTyphl IUIABJICHUS U 3aTBEPICBAHUS JKHPOB

2. DOMyNbrUupOBaHUE KUPOB

Tema 10. Buonozuueckoe oxkucienue u curnmes AT®



HcTopus nzydeHus mnpoueccoB Ouonornueckoro okucienus: padbotsl A. H. baxa, B.
N. Tlammanuna, O. BapOypra, B. A. DOwuremsrapara. PasznooOpasue ¢epMeHTOB
Ouonornyeckoro oxuciaeHusi. CHUCTEMbl MHUKPOCOMAJIBHOTO OKHUCIEHUS B KIETKE.
[uroxpom P-450 u ero poiib B JI€TOKCUKAIUU KCEHOOMOTUKOB. CynepoKCHUAIUCMYTa3a,
Karajlaza ¥ UX PoJib B 3aIMTE OpPraHU3Ma OT aKTUBHBIX (QopM kucioponaa. ConpskeHue
okucienuss ¢ ¢ocopunupoBanreMm.  CyOctparHoe  dochopunupoBaHue U
dbochopuupoBaHUE HA YPOBHE JJICKTPOHHO-TpPaHCHOpPTHOW 1mern. [loHsTHE O
conpsraromeid Mmemopane MUTOXOHApUH. CtpoeHue npoToHHOM AT®a3zbl U BEpOATHBIE
MexaHu3Mbl cuHTe3a ATO.

Tema 11. I'opmonwt u ux pov 6 o6mene eeuwecmae

Knaccuduxanus ropmoHoB. CTepouIHbIE TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH,
ACTPAANOIL, SKAN30H. MexaHu3M JeHCTBUSI CTEPOUAHBIX TOPMOHOB. [lenTuIHbIE TOPMOHBI.
XapakTepucTuka WHCYJIMHA, TOPMOHA POCTa, TUPEOTPOIMHA, TacTPUHA, BA30MPECCHHA.
MexaHu3M JeUCTBUSA NENTUIHBIX TOPMOHOB (HA NpUMEpe IUIIOKareHa W HHCYJIMHA).
Caxapnbiii 1uadet u ero Buabl. [Ipoune ropMoHbl (aApeHanuH, ayKCHUH, THOOEpEUINHBI,
[IUTOKWHUHBI, MPOCTArJlaHIWHbI), UX CTPYKTypa W MeEXaHU3M JedcTBUs. Punusunr-
dakTopel TopMoHOB. Heiliporopmonsl (9HHOpGuHBI U HHKedanunbl). [IpuMeHnenue
TOPMOHOB B MEJIUIIMHE U CEJIbCKOM XO3SMCTRBE.

Jlabopamopnvie pabomul

1. KauecTBeHHBIC pEaKIIUU HA UHCYJIUH

2. Peaknus agpeHaimHa ¢ XJIOPHBIM JKEIE30M

3. Peaknus agpeHanunna ¢ Hoaom

Tema 12. B3aumoceéazv u pezynayua oo6mena eewecme. Ilpoodiemot
OUOXUMUYECKOIL IKONO2UU

OOmue mpeAcTaBiIeHUs O B3aMMOCBS3M OOMeEHa BellecTB B kieTke. [loHsitue o
KJIFOYEBBIX MeTa0oIUTaxX (MMPOBUHOTPAIHAS KUCIIOTa, KoPpepMeHT-A u ap.). Bzaumocss3b
OEJIKOBOTO M HYKJIEMHOBOIO OOMEHA, 3HAYEHHUE PEryJsTOpHbIX OenkoB. B3anMocBsa3b
VTIIEBOIHOTO M OenkoBOoro oomena. Ponbs mupoBUHOTpaIHON KUCTOTH U 1ukiIa Kpebca B
ATOM B3aMMOCBS3U. B3anMOCBs3h OOMEHa YIJIEBOJIOB U JIMMHJIOB; POJIb alleTUIKOAH3UMA-
A B 3TOM TIpoliiecce. YPOBHU PETyJIAINH OOMEHa BEIIECTB: KICTOYHBIN, OpTaHU3MEHHBIN U
MONYJISIUOHHBINA. TpaHCKPUINIIMOHHBIN (ONEPOHHBIN) YpOBEeHb peryisuur. OCHOBHbBIC
MEXaHHU3MBbI PETyJISIMU 0OMEHa BEIIECTB B KJIeTke. OpraHu3MeHHbIN YPOBEHb PETyJISIUY.
l'opMmoHanbHas perymsuus oOMeHa BemecTB. KackagHbli MeXaHU3M PEryJisiuu ¢
y4acCTHEM TOPMOHOB M BTOPUYHBIX MOCPEAHUKOB. [1oMyNsaIiMOHHBIN YPOBEHb PETYIISAIIUH.
AHTHOMOTUKHA MUKPOOOB, (GUTOHITUIBI PACTEHUMN, TEJIEPTOHBI )KUBOTHBIX W MX BIUSHHUE HA
MIPOIIECCHI KU3HEAEATETPHOCTH. DKOJIOT0-OMOXUMHUYECKHE B3aUMOJECHCTBUS C Y9aCTHEM
Pa3IUYHBIX TPYNI OPTraHW3MOB: MHUKPOOPTAHW3MOB, TPUOOB, BBHICIIMX PACTCHH,



KUBOTHBIX. TokcuHbI pacTeHui. IlumeBbie nereppeHTsl W aHTU(UAAHTHL. [lumieBbie
aTTPAKTAaHTBl U CTUMYJSATOPBI. XEMOPETYJIATOPBI, BO3JCHCTBYIOIIHE HAa IO3BOHOYHBIX
KUBOTHbIX. HakoruieHne W UCHOJIb30BaHUE JKUBOTHBIMU BTOPUYHBIX META0OJIUTOB
pacTeHUid. AHTpPONOreHHble OWOAKTUBHBIE BELIECTBA U MPOOJEMBl XUMHUYECKOIO
3arpsi3HEHHUST OMocdephl. IKOJOTUYECKH O€30macHble  CIOCOOBI  BO3JACHCTBUS  HaA
pa3IMYHbIE BUJIBI )KUBOTHBIX, PACTEHUH U MUKPOOPIaHU3MOB.

Tema 13. IIpoekmnaa paboma

[Ipennaraercst AJig MPOEKTHOM pabOTHI CIEAYIOUIME TEMBI (IPUMEPHBIE):

1. KayecTBeHHbIE peakIMi Ha AMUHOKHUCIIOTHI U OEJIKH.

2. IlpuroToBiienue pacTBopa Oeika (suyHoro ans0ymuna). Pazaenenue 6einkoB Ky-
PHUHOTO SH1A IO UX PACTBOPUMOCTH. JleHaTypaius 0enkoB (oOpaTuMas U HeoOpaTumasi).

3. CpaBHUTENBHBIN aHAIN3 NPOAYKTOB KUCIOTHOTO U ()EPMEHTATUBHOIO THAPOJIH3A
IU- U TIOJMCaxapuaoB (Ha MpUMEPE caxapo3bl U Kpaxmasa).

4. Cieur(puIHOCTh NeHCTBUS (PepMEHTOB (amMuiIasza).

5. BausiHue Ha akTUBHOCTH (PEpMEHTOB TeMIiepaTyphl, pH, akTUBaTOPOB U UHTUOU -
TOPOB.

6. Bbienenue pubOHYKICOMPOTEUHOB U3 JPOAIKEH.

7. KauecTBeHHOE omnpefienieHre NpoayKTOB TUAPOIN3a PUOOHYKICONPOTENHOB.

8. Bblenenue riamkoreHa u3 ne4eHu >KMBOTHBIX. COMOCTaBIEHUE CTPYKTYPHI
IIMKOT€Ha U Kpaxmalia.

9. Paznenenue yrieBo10B METOJIOM TOHKOCTIONHOM XpoMaTorpaduu.

10.I'maposn3 KUPOB MO IEUCTBUEM JIAIIA3HI.

11. BnusgHME XeIun Ha aKTUBHOCTD JIUIA3bI.

12.KauecTBEHHbIE peaKlIMi Ha TOPMOHBI.

13.buorennas kinaccuukaims XMMUYECKUX JI€MEHTOB.

buonornueckun akTuBHbBIE BellleCcTBA. BUTaMuHbI

buonornyecku akTUBHBIE T0OABKU: PO aHalvs WU MOJb3a?

buonoruueckast posib BATAMUHOB.

14.Butamun C u ero 3Ha4YCHHUE.

15.ICKyCCTBEHHBIE )KUPBI — yIPO3a 3J0POBBIO.

16.Mlcnosib30BaHue IPOAKKENU B NUIIECBON ITPOMBILIIJIEHHOCTH.

17.MccnenoBanue GU3NKO-XMMHUYECKUX CBOMCTB MOJIOKA PA3HBIX MTPOU3BOAUTEIICH,
MMEIOIIHX YKOJIOTHYECKUI cepTU(UKAT.

18.Moa B mpoIlyKTax MUTAHUS W BIUSHUE €r0 Ha OPTaHU3M UYeJIOBEKa.

Jlabopamopnwie pabomut
JlabopaTtopnas pabota Ne 1
«OmpeneneHne cpeabl paCTBOPOB AMHUHOKHCIIOT



Teopernueckas 4acTb
KucrnoTHO-0CHOBHBIE CBOMCTBA @ —AMUHOKUCIIOT
[To mpoTOIUTHYECKON TEOPUM KUCIOT U OCHOBAHUM, a-aMUHOKUCIIOTHI OTHOCSITCS K
amponuTam, Tak Kak cojiepkKaT B COCTAaBE€ MOJIEKYJIbl KUCJIOTHBIM U OCHOBHOW IEHTpPHI. B
BOJHOM PAacTBOPE MOJIEKYJa a-aMUHOKHUCIIOTHI CYIIIECTBYET B BUJIE OUIIOJISIPHOTO HOHA.
O O

L4

g
DHrlle—G: CHy CH—C,
+
NH, CH NH, 0

B 3aBucumoctu ot pH cpenbl MOKeT nmpeodiagaTh TOT WM HHOU 3apsi.

B cumbHOKMcHbix cpemax (pH 1—2) dopmupyercs xatuonnas ¢opma a-
aMUHOKUCIOTHL. B cunpHomenounoit cpene (pH 13—14) npeobnagaet anuonHas ¢popma
a-aMUHOKHUCJIIOTBI.

+

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

NH, +H NH, +H NH,

CymectBytoT 3HaueHus pH croenedpuueckue i KaKAOW aMHHOKHCIOTBHI, B
KOTOPOM KOJMYECTBO aHMOHHBIX ()OPM B PACTBOPE PABHO KOJIMYECTBY KaTHUOHHBIX (HOPM.
[Ipu 3TOM HEOOXOAMMO YUUTHIBATh HATMYME HOHOT€HHBIX TPYNIUPOBOK OOKOBOM LIETH.

3nauenne pH mpu KoTOpoM OOHIMIl 3aps] MOJEKYJbl a-aMUHOKUCIOTHI paBeH 0,
Ha3bIBAETCS M303JIEKTPUYECKOM TOUKOW a-aMUHOKHUCIOTHI (pIAK).

Ecnn pH pactBOpa COOTBETCTBYET M303JEKTPUUYECKON TOUKE a-aMHUHOKUCIIOTBI, TO
npu 3JeKkTpodopese He MPOUCXOAUT JABMXKEHHS MOJeKylsl B pactBope. Eciu p H
pactBopa < p I, To kaTnoHHas opma a-aMHUHOKHCIIOTHI JBWXKETCA K katony. Ecmu pH
pactBopa > p I, To aHuMOoHHas (opma a-aMUHOKHCIIOTHI JABMXKETCS K aHoxy. Ha stom
ocHoBaHoO pazaeineHue AK merogom anekTpodopesa.

Jlnst GoNbIIMHCTBA OEJIKOB JKMBOTHOTO MPOUCXOKIACHUS H303JIEKTPUUECKHE TOUKHU
aexart B npenenax ot 5,5 no 7,0 (uckimouenue: nencud — p [ = 1, canbmun — p [ = 12),
T. €. 0esiku 06s1aatoT 0oJiee BbIpaKEHHBIMU KUCIOTHBIMHU CBOMCTBaMU.

[Tpu usmonorunueckux 3navenus pH 7,34—7,36 in vivo HU OJJHA a-aMHHOKHCIIOTA
U HU OJMH O€JOK HE HaxOOUTCS B H303JIEKTPUYECKOM COCTOSHUHM, a Mpeoliaaaer
aHuoHHas (opma, OTPUIIATEIBHBIN 3aps]l KOTOPOH ypaBHOBEIIMBACTCS KATUOHAMHU HATPUS
u kanmus (Na+ u K+).

Ilpakmuueckaa uwacmo

Heasn: onpenenutes pH pacTBOPOB aMUHOKHUCIIOT U CHEJIATh BBIBOJ O 3aBUCUMOCTH
3HaueHus pH oT cTpoeHnss aMMHOKHUCIIOT. [IpogoikKuTh U3ydaTh BO3MOKHOCTH 1aTYUKOB
u porpammel Relab Lite.

PeakTuBbI 1 000pyI0BaHKE:

1. KomnsroTep.

2. KomnbroTepHsiit uaTepderic coopa nanusix Releon Lite.

Hatuuk  omnpenenenus pH, XuMHuueckue  CTakaHbl, MPOMBIBAJIKA, BOJA



nuctwimpoBanHas, 0,01 M pacTBOpbl aMUHOKHCIIOT (IVIMIMHA, aJaHUHA, TJIyTAMUHOBOM
KHUCIIOTBI, JIN3UHA).

WNHcTpyKIus 10 BRIMOJIHEHUIO Ja00paTOPHOI pabOoTHhI:

1. 3akpenute aatuuk pH B jamke mratuBa U MOAKIIOYUTE U €r0 K IJIAHIIETHOMY
perucTparopy (KoMIbloTepy). 3amycTure nmporpamMmmy u3mepenuii Releon Lite.

2. B xumuueckwmii ctakad HajeiTe 30 M pacTBOpa TVIMIIMHA, OIMYCTUTE MaTduk pH.
KOHYMK 4yBCTBUTEIBHOIO 3JIEMEHTA JOJDKEH OBITh MOIPYXEH B pAaCTBOP HE MEHEE YEM Ha
3 CM M HE KacaTbCs HU JTHA, HA CTEHOK CTaKaHa.

3. Haxmure knomky «llyck». 3adukcupyiite mnokazanus pH  pactBopa
AMHUHOKHUCJIOTBI.

4. TIpomMoiiTe naTYuK U3 pacTBOpa NUCTUIUITMPOBAHHON BOJIOH.

5. AHaIOrU4YHO MOBTOPUTE . 2—4 1JI IPYyTUX aMUHOKHUCIIOT.

6. Pe3ynbTaTel u3MepeHuii 3aHecuTe B TaOHILY.

7. Cnenaiite BBIBOJI.

Pe3ynomamul usmepenuil/Haono0eHuil

["1ryramuHo-
Bas KHCJI0TA

I'nmuuun AJIaHUH JInzun

Dopmyia AMUHOKHUCIIOTHI

CooTHolIeHne GYHKIMOHAIbHBIX TPYIIT
(aMuHO- ¥ KapOOKCUIIBHOM I'PYTIITBI)

3nauenue pH no garuuky

LBeT nakmyca

L{BET METHIIOBOTO OPAHKEBOTO

L{BeT penondranenna

]_[BCT YHUBCPCAJIBHOI'O MHANUKATOPA

JlaGopaTopHnasi padora Ne2

Onpenenenne N3031EKTPUIECKON TOUKHU KEITATHHBI

TeopeTnueckas 4yacThb

B u3osnexTpuueckoil Touke pacTBOpbl OETKOB HEYCTOWYMBBI. MoOJEKyJbl Oenka
OJIMHAKOBBIM KOJIMYECTBOM MOJOKUTEIbHBIX U OTPULATEIBHBIX 3aps/I0B JIETKO BbINAAAIOT
B ocaaok. 3HaueHue pH, cooTBeTCTByIOIIEE M303JIEKTPUUECKOW TOUKE, SBIIAETCS
XapaKTEpHBIM I Kaxjoro Oeinka. Beimamenune Oenka B 0CaJ0K MOXHO YCKOPHUTH
n00aBJIeHHEM BOAOOTHUMAIOIIMX BEIIECTB, HAIPUMED STHUIIOBOTO CIIUPTA.

Kenarnna (xenaTuH) — MOJUIECIEPCHAS] CMECh MOJUIENTUAOB (MOJEKYIsIpHas
macca—b0—70 Tteic. []), oOpa3yemas u3 KoJjutareHa.

Kenatuna oOpaTUMO KOAryJIMpyrOUUMH KOJUIOU, MOTy4aeMblil U3 (GUOPUILIIPHOrO
OeJika KoJIJITareHa BhIBAPMBAHUEM B BOJE LIKYPHI )KUBOTHBIX, KOXKH, KOCTEH, XpsIIel Uiu
CYXOXXWIHWA, T. €. MarTepuaja, B KOTOPOM cojepxkuTcsi KoJulareH. Koctu mnepen
KUTISTYEHHEM OOBIYHO CHavajia 00€3:KUPUBAIOT, @ UX MUHEpAJIbHbIE KOMIIOHEHTHI yJIAJISIOT,



oOpaOateiBasi kucinotoi. llKkypy, KOXy MU CyXOXWIHMS TPOMBIBAIOT U 0OpadaThIBAIOT
M3BECTHIO, 4YTOOBl pa3MITYUTh KOJUIAr€H IIEepell €ro MpeBpallleHUEM B JKEIATHUHY.
[lomy4yeHue jKelaTUHBl CXOMHO C IIOJIYYEHUEM Kiles, HO BBIBAPUBAHME B IIpolecce €€
IPUTOTOBJICHUS JUINTCSA HE CTOJIb JOJITO U HE IPUBOAUT K IOJTHOW JETpalalliy KOJulareHa
710 JKUJIKMX KOHEUHBIX MPOAYKTOB, IO3TOMY Y KEJIATHHBI KEIATUHUPYIOIIAs] CHOCOOHOCTh
BBIIIIE, YEM Yy KIIES.

[Toutn 20% Beca >KeIaTUHBI COCTABIISIET AMUHOKHUCIOTA MIUIUH. Takue OenkoBbie
MPOJYKTHI, KaK MsICO, O€IHBI ATOM aMHUHOKHCIIOTOM, SABJISIFOUIEICS OJTHUM W3 UCTOYHUKOB
SHEPrUM ISl OPraHu3Ma, MO3TOMY KEJaTHHY MOYKHO CUUTaTh MPEKPACHON 100aBKOM K
MSICHOMY painuoHy. B kadecTBe 0OpaTMMO KOAryJupyroLIEro KOJUIOMAa KeJlaThHa
[IPEAOTBpALIACT KPUCTAJUIM3ALMIO Caxapa; ¢ 3TOM LEJbI0 €€ NPUMEHSIOT B KOHIUTEPCKON
MPOMBIIUIEHHOCTH U MPU U3TOTOBJIEHUH MOPOKEHOTro. B MpoHM3BOACTBE MOPOKEHOTO €€
UCIIONIB3YIOT TakKe [UIsi TOro, 4YTOOBl YMEHBIIUTh CBEpPThIBaHUE O€jiKa, Ka3eHuHa,
Ojlaroapss 4eMy M caM Ka3eMH, W KHp B MOJIOKE Jyulle YycBauBaroTcs. JKenmaTuny
N00aBIIAIOT BO MHOTME JOMAaIIHWE Oitona U B mNoiypaOpHKaThl TOPTOB M KEKCOB. B
KayecTBe Oesika-MoAM(HUKATOpa OHA MOXKET CIYXHUTh HMPEBOCXOJHBIM PEAKTHUBOM JJIs
oOHapyXeHHsI HEOOJIBIINX KOJIMYECTB TAHHUHA.

Ilpakmuueckasn wacmo

PeaktuBbl u o6opynosanue: 0,5%-i1 pactBop xenatunsl; 0,1 M pacTBop yKCycHOM
kuciotel; 0,1 M pactBop arerata Hatpusi; 96%-i STHIOBBIA COUPT, TPOOUPKHU; MEPHbBIC
MUINETKU, JaT4uK onpeneneHus pH, XuMHuUecKHe CTakaHbl, TPOMBIBAJIKA, BOJA
muctwupoBanHas. Komnerotep. KomnbrotepHbiii uHTepdeiic cbopa nanHbix Releon
Lite.

Hucmpykyus no evtnoiHeHUuIo 1a00pamopHoil padbomul:

1. B narp mpoHyMepoBaHHBIX MPOOUPOK MPUIEHTE PACTBOPHI YKCYCHOM KUCIOTHI U
alieTaTta HaTpUs B KOJMUYECTBAX, YKa3aHHbIX B TaOJHUIIE.

2. [locne yero B kaxayr mpoOupky no0aBbTe 1o 1 cm3 pacTBopa XelaTHHbI U
XOPOLLIO IEpEMEILIANTE.

3. B kaxnyio npoOupky mnpubaBbTe mo 4 cM3 3TUIOBOrO CHUPTa M CHOBA
MepeMEIIanTe.

4. Yepez 5—10 MuUH mpoOCMOTpPUTE BCE MPOOMPKU U OLCHUTE CTENEHb MYTHOCTH
MOJIy4YeHHBIX cMmeceil. pH Hambosee MyTHOM CMECH COOTBETCTBYET H303JEKTPHUUECKON
TOYKE KEJIATUHBI C MOMOLIBI0 JaTyrka pH.

Odghopmnenue pezyromamos

PesynbpTaThel omnbiTa oopmute B Buae Tabiuibl. OnpenenuTe U303JIEKTPUUECKYIO
TOYKY >KEJIATHUHBI.

Pe3ynomamul usmepenuil/naono0enui



0,5%-i1 pacTBOp Crenenr,
Ne ipo-| Cocras 0ydep- ’ ITWIOBBII |MYTHOCTH IO 5-
N 3 pH cmecu AKeJIaTH N
OMpKH | HOI cMecH, CM 3 cnupT, cM 0aJIbHOM
HbI, cM3
KaJje
0,1 M
0,1 M CH3COOH CH3COONa
1,8 0,2 3,8 1 4
1,4 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

Konmponwsnuie sonpocwi:
1. KakoBo cTpoeHHe a-aMHUHOKHUCIIOT, HOMEHKJIATypa aMUHOKHUCIIOT, U30Mepusi?
2. Kmaccudukanmsi a-aMHHOKHCIIOT IO XapakTepy OOKOBOTO paaukaia, (hHU3UKO-

XUMHUYECKUE XAPAKTEPUCTUKU OOKOBOM panukana. Knaccudukanus a-aMUHOKHCIOT MO

CIIOCOOHOCTH CHHTE3UPOBATHCS B OpraHU3MeE.

3. KakuMu KHMCI0THO-OCHOBHBIMU CBOMCTBAMH 00JIAIAIOT a-aMUHOKHUCIIOTEI?
4. O0ume MyTH oOmeHa a-aMHUHOKHUCJIOT B OpraHu3Me. Peakmuu

I[eKap6OKCI/I.]'II/IpOBaHI/I${, TpaHCAMHUHHUPOBAHUA, OKUCIUTCIIBHOT'O JC3aMHUHUPOBAHHNA.

Tecmoegvie 3a0anus:

1. TpuBHanabHOE Ha3BaHUE 2-aMUHO-3-TUIPOCKUIIPOIIAHOBOM KHCIOTHI

1) cepun;

2) TUPO3HH;

3) OKCHIIPOJIHH;

4) anaHuH.

2. Hasanne amunokucinorst H2N — (CH2)4 — CH(NH2) — COOH

1o 3amectutenbHoil Homenknatype [UPAC:

1) 2,6-maMUHOTEeKCaHOBAs KUCJIOTA,

2) 2,6-TMaMHHOKAIPOHOBAS;

3) a,8-TMaMHUHOKAIPOHOBAS;

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

3. bokoBoii pagukan acmaparniHOBOM KHUCIOTHI:

1) ruapopUILHBIHN, MOISPHBIN, HOHOTEHHBIHN, 3apAKEHHBIH OTPHUIIATEIIHHO;
2) ruaApO(GHIBHBIHA, TOJAPHBINA, HOHOTEHHBIH, 3aPSKEHHBIN MOJI0KUTEIIBHO;,
3) ruapoGHIBHBIHA, TOJAPHBINA, HEHOHOTCHHBIN, He3aPSHKEHHBIH;

4) ruipoOOHBIN, HCHOHOTEHHBIH.



4. BoxoBO# paguKall apriHUHA:

1) ruapopUIBHBIHN, MOJISAPHBIN, HOHOTCHHBIHN, 3aPAKCHHBIH OTPUIIATEIBHO;

2) TUAPOGUIBLHBIN, TTOISPHBINA, HOHOTCHHBIN, 3apSKEHHBIHN MTOJIOKUTEIILHO;

3) ruapoPHIBHBIHA, TOIAPHBINA, HEHOHOTCHHBIN, HE3aPSKEHHBIH;

4) ruipohoOHBIN, HEMOHOTCHHBIN.

3aganuda:

3ananue 1.

Cwmech mMIMHA, ajlaHWHA, JU3UHA, apTUHUHA, CEPUHA U TJIyTAaMHUHOBOM KHUCIOTHI
pazzessiim MeToIoM 3JiekTpodopesa pu pH 6.

Onpenenure HampaBiIeHUE ABMKEHUS aMUHOKHCIOT TpH 3JeKTpodopese, eciu
M303JIEKTPUYECKHE TOYKH ATUX AMUHOKHUCIOT COOTBETCTBEHHO paBHbI 3HaueHusiM pH: 6,0;
6,0; 9,8; 10,8; 5,7 n 3,2.

Pemenne:

B wu3osnextpuueckoit Touke (pl-pH) cymmaphbiil 3apsii a-aMUHOKHUCIOTBI PAaBEH
HYJI10. B TaHHBIX yCIOBHUSIX TAKOE€ COOTHOIIEHUE BBITIOJIHACTCS U1 aJlaHWHA, TJIMIMHA U
CepUHa, 3TH aMUHOKUCIIOTHI B AJIEKTPUUECKOM TOJIE TIEPEMEIaThCs HE OyayT.

[Tpu pH > pl npeobnanaer annoHHas ¢opMa U aMUHOKHCIIOTA (B JJAaHHOM Ciy4ae
TIIyTaMUHOBAs KUCJIOTa) Oy/IEeT mepeMeniaThCsi K aHOY.

B cinyuae, korna pH < pl B pactBope mpeoOiagaeT kaTuoHHasi (popma, MoITOMY
JIM3UH U apTUHUH OYIyT MepeMeaThbCsl K KaToy.

3ananue 2.

JlaHbI TP AMUHOKUCIIOTHI: aCllaparuHOBas, JIM3UH U THIUH. OnpenennuTe, B KaKoi
cpele — KHUCJIOW, HEUTPaIbHOM WM MICJIOYHOW — OYAYT HaXOJAUTHCS U303JIEKTPUUECKUE
TOYKH 3TUX KHUCJIOT [0 CPABHEHUIO C MIIUIUHOM, JJisl KoToporo pl = 6.

Pewienue:

VY acmaparunoBoi kucioTsl pl Oymer HaxomuTbcst B OoJee KUCIIOW cpeie, uyeM y
[JIMIIMHA, TaK Kak JJIs TOJABJICHUS] JMCCOLMAIlMA BTOPOM KapOOKCUJIBHOW TPYIIIbI
TpedyeTcs JOMOJHUTEIBHOE KOJIMYECTBO HOHOB H+.

VY nusuna pl Oyner HaxonuTbes B Ooliee MIEIOYHON Cpefie, YeM Y TIMIIMHA, TaK Kak
JUTsl IpefoTBpaieHus oopazoBanusi BTopoit NH3+ rpynmber Tpebyercs JOMOTHUTEIHHOE
KoJinuecTBo noHoB OH-.

3amanue 1 pa3BUTHA (PYHKIIMOHAJILHO IPAMOTHOCTH

[Touemy cBexee MOJIOKO HE CBEPTHIBACTCS MPHU KUIAYCHUU, A ITOAKHUCLIEE
cBEépThIBacTcs? UTO MOXHO cjenaTh, 4TOObI HM30€XaTh CBOPAYMBAHMS TOJKUCIIETO
MOJI0Ka?

Omeem:

[Ipn kunsYeHWH MOJIOKAa Ka3€WH BCErga JACHATYpHUPYET, HO BBINAJAET B OCAJOK
TOrJa, Koraa JHMIIEH 3apsaa. B cBexeM MOJOKE MOJEKYJbl Ka3eMHa HWMEKOT
OTpULIATENbHBIN 3apsa. MoJnekybl Ka3euHa JIMIIECHbI 3apsia B KUcioh cpeae( T. €. B



KHCJIOM MoJIOKe). CiieJoBaTeNbHO, U303JIEKTPUUECKAsl TOUKA Ka3eMHa HAXOAUTCS B KUCIIOM
cpene. [IpenoTBpaTuTh CBEPTHIBAHUE MOKHO ITyTEM TOOABICHUSI COJIBI.

Jlabopamopuas paooma Ne 3

Onpeoenenue memnepamyput niag1eHUs AMUHOKUCTIOM

Teopemuueckasa uacmo

Kaxnoe WHIUBUAYaIbHOE COCIUMHEHHE XapaKTepHu3yeTcs Ha0opoM (PU3HKO-
XUMUYECKUX KOHCTaHT. Hambonee pacnpocTpaHEHHBIME W3 HUX SIBIISIOTCS TEMIIEpaTypa
KHUIIEHUS U IUIaBJICHHUS, T0KA3aTENb MPEJIOMIICHHUS, ITIOTHOCTb.

TeMreparypoil IJIaBICHHUS CYUTAIOT MHTEPBAI TEMIIEPATYp C MOMEHTA IMOSBICHUS
KUAKON (Pa3bl 0 MOMEHTA MOJHOTO MCYE3HOBEHUS TBEPAOH (ha3bl. UeM BemiecTBo 4ulle,
TEM MEHbIIE HHTEpBAJI TEeMIIepaTyphl IUIaBieHUs (kak mpasBuio, He Oonee 0,5°C).
He3nauuTenbHble KOJWYECTBA IPUMECH MPUBOIST K CHIIBHOMY CHI)KEHHUIO TEMIIEpaTypbl
IiaBieHus. PacxoxaeHue omnpeAenseMol TeMIlepaTypbl IUIABICHHS M CIPABOYHOU
BEJIMYUHBI JJIS1 YUCTOTO COSAMHEHUS IOKHBI COBIAAaTh.

[Ipn HarpeBaHuM BelllecTBa B HEM YCTAaHABIIMBAETCS TEIIOBOM OallaHC: CKOPOCTb
MOABOAA TEIJIa B KAKOH-TO MOMEHT CTAHOBUTCS PAaBHOM CKOPOCTHM €r0 PacCEHBaHUSI.
[TocKoJIBKY CKOPOCTh IOJABO/IA U CKOPOCTh PACCEMBAHMS 3aBUCAT OT PA3HOCTU TEMIIEPATYP
MeX1y OOBEKTOM U Cpelod, TO B COCTOSHHUU TEIJIOBOIO PAaBHOBECUS Yy BEILIECTBA
yCTaHaBJIMBaeTCA omnpenenéHHas temrneparypa. OHa 3aBeJOMO HUXKE, YEM TemIeparypa
MJIaMEHH, 3a CYET pacCEMBAHMS TEIIa.

AMMHOKHCIIOTHI — O€CLIBETHBIE KPUCTAIIIMYECKUE BEILIECTBA, PACTBOPUMBIE B BOJIE;
£n1 220—315 °C. Bbicokas Temneparypa IaBJIeHUs aMUHOKHUCIIOTHI CBSI3aHA C TEM, YTO
UX MOJIEKYJIbl UMEIOT CTPYKTYPY TJIaBHBIM 00pa3oM aM(OTEepHBIX (ABY3apsSAHBIX) HOHOB.

JI71st Bcex aMUHOKHUCIIOT HE MPEICTABISETCS BO3MOKHBIM OTHO3HAYHO (DUKCUPOBATH
TeMIEepaTypy IUIaBJIEHUS, IOCKOJIBKY 3TOT MPOLECC COMPSKEH C Pa3I0KEHHUEM.

Tepmudeckass necTpykuus ¢GparMeHTa TJIMIIMHA HAOMIOAAaeTcsl B WHTEpBaje
TEMIIepaTyp, Kak MpaBWiIO, B 3aBUCHUMOCTHM OT 3aMECTUTEIEH B paaukaie, MpUYEM
XapakTep paJuKaia BIUSIET Ha CTAIMHHOCTh M CKOPOCTH MPOLIECCa PA3IOKEHHUS.

Ilpakmuueckan wacmo

Heab: 0poIeMOHCTPUPOBATH BO3MOKHOCTH CIIUPTOBKH /111 HATPEBAHUS BEILIECTB.

[lepedyenp natuymkoB HU(PPOBOI J1AOOPATOPHH: NATYUK BBHICOKOTEMIIEPATYPHBIM
TEPMONIAPHBIN.

JlonomHuTEIPHOE 000PYIOBAHUE: MITATUB C 32)KUMOM; CITUPTOBKA.

Martepuanbl 1 peakTUBbI: CIIUPT STUIOBBINA, aMUHOKHUCIIOTHI.

Texnuka doe3onacnocmu:

1. PaGoTa cBsizZaHa ¢ OTKPBITHIM IJIaMEHEM — OeperuTech oxoral

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

3. B criupToBKE COACPKUTCS TOprOYast >KUIKOCTb.



4. PaboTaTh B OUKax.

Hucmpyxkuyus K 6binoiHeHuIo 1a00pamopHoi padomaoi:

B npoOupky HachlmbTe MOPOIIOK INIMLIKMHA Ha 2—3 CM IO BBICOTE. 3aKpENuTe
OpoOMpKY B JalKe IITaTHBa, a TEPMOIMAPHBINA JAaTYMK TaK, YTOObI €r0 KOHYMK JOXOJMUII
MOYTH /O JHa TPOOUPKH, HO HE Kacajucsi HHU JHA, HU CcTeHOK (puc. 1). OTmeThTe
TEMIIepaTypy FIULUHA.

3aXTHUTE CIUPTOBKY U MOCTaBbTE €€ MO MPOOUPKY C TIIUIIUHOM.

Habnrogaiite 3a M3MEHEHHMEM TEMIEPATYpPbl, 3aHOCA PE3yJIbTaTbl HM3MEPEHHUI B
Ta0JuILy.

Yepes HEKOTOPOE BpeMs 110CIIE Hayalla HarpeBaHus TeMIepaTypa CTaOUIN3UPyeTCs.
Ilocne 3TOro OCTaHOBHUTE HarpeBaHUE.

OoOparure BHUMaHue! CTaBUTh HArpeTyr0 NPOOUPKY B IIJACTUKOBBIA IITATHUB
Henb3s. Hy)XKHO 10%K1aThes €ro OXJIaXKIEHUS B JalKe ITaTUBA.

Pe3ynomamul usmepenuil/Haono0eHuil

Ne  [Temneparypa rmnuna (Temneparypa mmnuHaTemneparypa riauiuaa |Temreparypa rimMinuHa
0e3 HarpeBaHUs yepes 1 MuH yepes 3 MUH yepe3 S—6 MUH

1

Ne [Temneparypa ananuna |Temneparypa ananuHa [Iemneparypa ananuHa |[eMrnepaTypa ajaHuHa
0e3 HarpeBaHUs yepes 1 MuH yepes 3 MUH yepe3 S—6 MUH

2

Ne |Temmeparypa rmyra- |[Temneparypa rnmyra-  [Temmeparypa rimyra-  [Temmeparypa riryra-
MHUHOBOW KHCJIOTBI 0€3 [MMUHOBOW KHCJIOTHI Y€~ [MHUHOBOW KHUCIIOTHI Ye- |[MHUHOBOM KHCJIOTHI Ye-
HarpeBaHus pe3 1 MuH pe3 3 MuH pe3 5—6 MuH

3

Ne |Temneparypa nmu3una |Temneparypammsuna |(Temmeparypa nmusuna  (TemrepaTypa au3uHA
0e3 HarpeBaHUs uepe3 | MuH yepes 3 MUH yepe3 5—6 MUH

4
Ananocuuno npoeedume onslm C épyewwu amMuHokuciomamu, Hanpumep ajaiadHuUHOM.
Bwi6oowi:
Coenatime 61600 0 memnepamype NIAGIeHUs aMuHoKuciom. Yem oHa

obycnosenena?

KoHTpobHBIE BOITPOCHI:
1. [Touemy Temneparypa, 40 3HAYEHUNW KOTOPOM yHAETCs HArpeTh BELIECTBO, HUKE

TeMIEPaTyphl IJIaMEHN?

2. [Touemy HEBO3MOXKHO OJTHO3HAYHO 3a(PUKCHUPOBATH TEMIIEPATYPY IUIABICHUS IS

AMUHOKHCJIOT?

3. Ucnonb3ys

TaHHBIE

JIUTEPATYyPBI,

3aMCHHUMBIX N HC3aMCHUMBIX aMHHOKHCIJIOT.

CpPaBHHUTE

TEMIIEPATYPBI

IIJ1aBJICHUA



Jlabopamopnas paooma Ne 4

Bauanue memnepamyput na ceoiicmea 0enxkoe

TeopeTnueckas 4acTb

OO1mMM CBOMCTBOM a-aMUHOKHCIIOT SIBJISIETCS ITPOLIECC MOJIMKOHICHCALIHH,
MIPUBO/ISIINIA K 00pa30BaHUIO MENTHIOB. B pe3ynbrare 310 peakiuu GopMHUPYIOTCS
aMU/JIHBIE CBSI3U 110 MECTY B3aUMO/JICUCTBHUS KapOOKCUIBLHOM TPYIIIbI OJTHOU a-
AMHHOKHCJIOTBHI U AMUHOTPYIIIBI IPYTOW a-aMUHOKHUCIIOTHL. B mentuaax 3ta cBs3b
HA3bIBACTCA MENTUIHON CBA3bIO0 B COCTABE MENTHIHOMN TPYIIIIHL.
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Ha3Banusi mentugoB CTpoOATCS NYTEM  MOCIEAOBATEIBLHOIO  MEPEUUCIICHUS
AMUHOKHUCJIOTHBIX OCTaTKOB, HauuHas ¢ N-KoHIla, ¢ go0aBieHueM cyddukca -ui, Kpome
nocieaHed C-KOHIIEBOM aMUHOKHCIIOTHI, JIJIsl KOTOPOW COXpaHsieTcsl €€ MOJTHOE Ha3BaHUE.

JI71s1 ocTaTKa acnapariHOBOW KUCJIOTBI UCHOJIBb3YETCsl HA3BaHHUE acIapTHIL.
YcraHoBIEHO, YTO TSl KaXKIA0To Oelika XapakTepHa TOJIbKO OJIHA MMPOCTPAHCTBEHHAS
CTPYKTypa, B KOTOPOH OH CTaOWJIEH WU TPOSBISAET OHOJOTUYECKYIO aKTUBHOCTh. JTa

CTPYKTypa HOCHUT Ha3BaHWE HATUBHOW KoHdopmaimu Oenka. V3mMeHeHHe HaTUBHOMU

KoH(opMaluu Oenka, CONMpOBOXKAAIONIEECS MOTEpe XapaKTEepPHBIX ISl HEro CBOMCTB:
PacTBOPUMOCTH, OUOJIOTMYECKON aKTMBHOCTH, 3JIEKTPO(OPETHUUECKOW MOJBUKHOCTH U
Ip., Ha3bIBAaeTCs JAeHaTypanuen. /lenarypanus, Kak IpaBuilo, 3aTparuBacT YeTBEPTUUHYIO,
TPETUYHYI0O M YAaCTMYHO BTOPHYHYIO CTPYKTYpPhl OCJIKOBOM MOJEKYIbl U HE
COTIPOBOXAAETCA KAKUMHU-THOO H3MEHEHHUSMHU TEPBUYHOM CTPYKTYphl. [leHaTypaimio
MOTYT BBI3BIBATh pa3WyHble (U3NYECKHE UM XUMHUYECKHE (DAKTOpBL:  BBICOKAs



TEMIIEPaTypa, MEXAaHMYECKHE BO3ICHUCTBUS, JACUCTBHE WOHM3UPYIOLIUX HW3IIyYEHUH,
o0pa0oTKa yJIbTpa3ByKOM, JAEHCTBHE OPraHUYECKUMHU PACTBOPUTEISIMH, PACTBOPAMMU
KHUCJIOT, LIEJIOYEH, CONEN TSDKENBIX MeTajuioB. [IpuMepoM TEIuioBOM IeHATypaluu MOXKET
CIIy’)KUThb CBEpPTBHIBAHHME Oelika NpH Bapke sull. JleHaTypauus OEJIKOB IMPOUCXOJUT B
KEIyJKe, TJ€ UMEETCs CHJIBHOKHCIIAs Cpella U 3TO CIOCOOCTBYET PACIIEIIEHUIO OEIKOB
nporeonuTHueckuMu  pepmentamu. I[lo Mepe cTapeHus OpraHu3Ma IMPOUCXOIUT
MOCTETIEHHAs, XOTS U 4YpEe3BbIUAWHO MEAJICHHAs, JCHaTypalus OEJIKOB U CHU)KCHHE HUX
runpodunsHocTU. [Ipu ompenenéHHbIX YCIOBUSX JIEHATYPUPOBAHHBIM OEIOK MOKHO
YaCTUYHO WJIM TIOJIHOCTBIO BEPHYTh K MCXOJHOMY HaTHBHOMY COCTOSIHMIO. Tako# mmpouecc
Ha3bIBAE€TCs peHaTypanueil, a 0eJI0K — peHaTypUpo- BAaHHBIM. JTOT MPOLIECC TPOUCXOIUT
CaMOIIPOU3BOJIbHO NpHU 3HaYeHUsIX pH u Temmeparypsbl, 00ecneunBaOmuX CTa0MIbHOCTD
HaTUBHOU (opmbl. PeHaTypanuio OOBIYHO MPOBOAAT B MATKHUX YCJIOBHUSIX, MEIJIEHHO
CHHMAas BO3JICUCTBUE.

OObIuHO AcHaTyparms Oenka HaOmromaeTcst IN VItro, mpu BO3ACHCTBHM HA HETO
aHOMAJILHON TeMIepaTyphl WM AeHaTypaHTa ModeBuHbl, H™ mmu OH™ moHoB (T. e.
aHomansHOoro pH) m T. n.) Opnako pacmaj TBEPAOW CTPYKTYphl Oenka M 3areM eé
IIOBTOPHAsA CaMOOPTaHMU3alMsl MPOUCXOJUT U B KMBOM KIETKE — YTO UIPAET BAXKHYIO
POJIb, HATIPUMED B MPOLIECCE TPAHCIIOPTa OEIKOB Uepe3 MEMOpaHHbI.

B wuntepBane temneparyp, npubauszurenasHo ot 0 go 40 °C, pacTBOpUMOCTh
OOJBIIMHCTBA OEIKOB BO3pACTAET C MOBbILIEHWEM TeMmiepaTypsl. Ilpu Temneparypax,
npesbimaronmx 40—50 °C, OONpIIMHCTBO OENKOB yTpauyuBaeT CTaOWUIBLHOCTB,
HAYMHAETCS MX JIGHATypalus, COMNPOBOXKIAKOIIAACS OOBIYHO PE3KUM CHUKEHUEM
PacTBOPUMOCTH.

IIpakTrueckas 4acThb

I]ens: poIeMOHCTPUPOBATH MPOLECC IEHATYpaIH OeKa.

[lepedenn naTuynkoB HUPPOBOH JTAOOPATOPHUH: TATUYHK TEMIIEPATYPHI (TNIATUHOBBIN).

JlononHuTenbHOE 000PYI0BaHUE: IITATUB C 32KUMOM; CITUPTOBKA.

Matepuaibl 1 peakTHUBBI: paCTBOP SSUYHOTO OejKa.

Texnuka dezonacrnocmu:

1. PaboTa cBsi3aHa ¢ OTKPBHITHIM TIJIAMEHEM — OEperuTech oxkora!

2. JlaTauk Temmeparypbl Tociie U3BICYCHUS U3 TIIAMEHHU OCTBHIBACT HE Cpa3y —
Oeperurech oxora!

3. B cimpToBKe COAEpKUTCS TOproYast JKUIKOCTb.

4, PabGorath B oukax.

Hucmpykyus K 6blnoiHeHUI0 1a00pamoproi padbomal:

B 4 npobupxku nomectute mo 0,5 Ma pactBopa sUYHOro Oenka. 3aKpenuTe
NpoOMPKY B JIAllKe MITaTHBA, a JAaTYMK TEMIIEPaTyphl TakK, 4TOObI €ro KOHYMK JTOXOIMI
IIOYTH [0 JHAa NpPOOHMPKH, HO HE Kacajcsi HU JHA, HU CTeHOK (puc. l). Ormerbre



TEMIEpaTypy pacTtBopa su4yHOro Oenka. [IpuUroTOBIEHHBIM pacTBOpP  OJKEH
IPEIBAPUTEIBHO OBITh OXJIAXKIEH.

3aXTUTE CIOMPTOBKY U IMOCTABbTE €€ MOJ MPOOUPKY C PACTBOPOM SIMUHOTO OeEliKa.
HabGuronaiiTe 3a n3MEHEHHEM TeMIepaTypbl, 0COOEHHO BHUMaTeIbHO nocie 50 °C, 3aHocs
pE3yNbTaThl U3SMEPEHUN B TAOIUILY.

Yepe3 1—2 MUH OCTAaHOBHUTE HarpeBaHUE.

PactBop oxnanute u pactBopute B Boje. CaenaiiTe BHIBO/I.

Oo6patute BHHMaHue! CTaBUTh HArpeTyr0 MPOOUPKY B IUIACTUKOBBIM IITATHUB
Henb3sa. Hy)KHO noKIaTecs €€ 0XJIaXICHMs B JIANKE IITaTHBA.

Jlj1s cpaBHEHMSI IPOBEAUTE OIBIT C U30JISITOM PACTUTEIBHOIO OEIKA.

Pe3ynomamul usmepenuil/Haon00eHuil
TeMnepaTypa HarpCBaHus BperI HACTYIUICHUA NCHATYpalluu

PactBOp siuuHOTO Oenka

W30a9T pacTUTENbHOrO O€nKa

(ropoxoBOTO)

KoHTposbHbIE BONPOCHI:

1. Kakue u3MeHeHusl IpOUCXOAT B CTPYKType Oenka mpu HarpeBaHuu? Mensercs
JIM €ro NepBUYHAs CTPYKTypa?

2. Kak Ha3pIBaeTcs mpolecc CBEpThIBaHUS OEIKOB?

3. [Touemy cBepHyBIIHUiCS OEIOK HE pacTBOpPsIETCS B BojIE?

3aganue:
[lpuneiite x sUYHOMY O€JIKYy CHUPT WIM KuciaoTy. YTo HabmogaeTe mpH
n00aBJIEHNUHU K O€JIKYy CIIUPTA U KUCIIOTHI?



