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IHosicHuTeIbHAA 3aIUCKA

AKmyanbnocms npozpammot

[Iporpamma mMeeT colMaIbHYIO 3HAUUMOCTH Ul Haiero odmiectsa. Poccuiickomy
OOIIeCTBY HYXXHBI OOpa3OBaHHBIC, HPABCTBEHHBIC, MPEANPUUMYHBBIC IIOIH, KOTOpPHIE
MOTYT CaMOCTOSITEIbHO NPUHUMATh OTBETCTBEHHBIE PELICHHS B CHUTyalUsx BbIOOpa,
MPOTHO3UPYSI UX BO3MOXKHBIE mocieAcTBus. OnHa u3 3afad 00pa30BaHUS HA CETOAHS —
BOCIIUTaHHE B PEOEHKE CAMOCTOATEIbHOW JMYHOCTU. [laHHAs mporpamMma crocoOCTBYyeT
Pa3BUTHUIO y YUAIIMXCS CAMOCTOSTEIHLHOTO MBIIUICHUS, (OPMUPYET YMEHHS MPUOOPETAThH
M TPUMEHSTH, IMOJyYCHHbIC 3HAHWS Ha TMpakThke. Pa3Butne u dopmupoBanue
BBILIICYKAa3aHHBIX KAayeCTB BO3MOXHO Osiarofiapsi pa3BUTHIO HAy4YHO-TIO3HABATEIHLHOTO
MHTEpeca BO BpeMs 3aHITUH.

Kypc mnpennazHaueH ydwamumcs CTaplied IIKOJbl  €CTECTBEHHO-HAy4HOTO,
TEXHOJOTHYECKOr0 WM YHHMBEpPCAJIbHOrO Mpoduiae oOydeHHss U MOXKET ObITh Kak
00s3aTeNbHBIM ~ y4e€OHBIM MIPEIMETOM IO BBIOOPY ydamlerocss H3 KOMIIOHEHTa
o0Opa30BaTeNbHON OpraHu3aliyd B BapUAaTUBHOM YacTH y4yeOHOro IjaHa, Tak U KypcoM B
paMKax BHEYPOUYHOH JEATENbHOCTH W/WIM JONOJHUTENbHOTO obOpazoBanus. I[locoOue
PEKOMEHAYETCS HCIOIb30BATh AJIsl IPOBEIEHUS 3JICKTUBHBIX KYPCOB.

Konuemnmusi coBpeMeHHOro 00pa30BaHUs MOAPa3yMeBaeT, YTO YUUTENb HepecTaér
ObITh OCHOBHBIM HCTOYHMKOM HOBBIX 3HAaHMH, a CTAaHOBHUTCS OPTraHU3aTOPOM
MO3HABATENIbHON  JCSATENIbHOCTH  YYallluXCs, K KOTOpPOM  MOXXHO OTHECTH U
HCCIIEIOBATENbCKYIO JeATENbHOCTh. COBpEMEHHBIE SKCIIEPUMEHTAIBHBIE HCCIeI0BAHUS
N0 XUMHH YK€ TPYAHO MPEACTaBUTHh 0€3 HMCIOJb30BaHMs HE TOJBKO aHAJIOTOBBIX, HO U
IUQPOBBIX ~ U3MEpUTENbHBIX  mpubopoB. B ®dexepaibHOM  TOCYAapCTBEHHOM
obpaszoBatenbHoM crapaapre (PI'OC) mnpommcaHo, YTO OJHUM U3 YHHUBEPCAIBHBIX
y4eOHBIX JIEHCTBHM, MPUOOPETAEMBIX yUYaAIIUMUCS, JOJDKHO CTaThb YMEHHUE «IPOBEICHUS
OIIBITOB, MPOCTHIX SKCIIEPUMEHTAIBHBIX HCCIIeI0BaHUN, IPSIMBIX M KOCBEHHBIX M3MEPEHHIA
C HCIIOJIb30BAHUEM AaHAJIOTOBBIX U IHU(PPOBBIX H3MEPUTEIBHBIX MPHOOPOBY». s 3TOro
YUUTEIb XUMHH MOKET BOCIIOJIB30BAThCS YUYEOHBIM 000PYI0BaHHE HOBOTO TOKOJICHHS —
1(POBBIMU JTAOOPATOPHUSIMHU.

Lludpossie 1a6OpPaTOPUN MO XMMUHU MPEACTABICHBI AATYUKAMH IJI1 U3MEPEHHS U
perucTpanyy pa3InyHbIX MapaMeTpoB, HHTepdericaMu cOopa JaHHBIX M MPOrPAMMHBIM
o0ecreueHreM, BU3YAIH3UPYIOIIUM SKCIEpUMEHTaIbHbIE JaHHbIe Ha dKpaHe. [Ipu stom
OKCHEPUMEHT OCTaéTcs TPAJAWIUOHHO HATYpHBIM, HO JaHHbIE OKCIIEPUMEHTa
o0OpalaThIBaIOTCS M BBIBOAATCS Ha OHKpaH B pealbHOM MaciuTtabe BpEeMEHH U B
panoHaibHON rpadudeckoil (opMe B BUAEC YUCICHHBIX 3HAYCHMI, AUarpaMm, rpaduKoB
1 Tabaur. OCHOBHOE BHUMAHHUE YUAIIUXCs IPU TOM COCPENOTAYMBACTCS HE HAa COOpKE H
HACTPOHKE HKCIIEPUMEHTAIBHON YCTAHOBKHU, a Ha IPOEKTUPOBAHUU PA3INYHBIX BAPHAHTOB
NPOBEICHUS OSKCIIEPUMEHTa, HAKOIUICHWM [aHHBIX, MX aHaJIW3e M HWHTEpIpeTaluy,
(bopMyIHpPOBKE BHIBOIOB.



C TOYKHM 3peHHs HAyKH, SKCIIEPUMEHT — 3TO HCCIIEAOBATENbCKUNA METO 00yUEeHUS,
KOTOPBIN MOJAHUMAET MO3HABATENIbHBI MHTEpPEC Ha 0ojiee BHICOKUMU YpPOBEHb, YCUIIMBAET
MOTHUBALIMIO CAMOCTOSITENBHON JAEATENbHOCTU. McciiemoBaTeNbCKuid METONI  SABJISIETCS
yciioBueM (OPMHUPOBAHMSI HHTEpECa, MOTPEOHOCTH B CaAMOCTOSITENIBHOM, TBOPYECKOM
NEATEIBHOCTH YYaIIuXCsl.

HccenenoBarenbCKuid IPOLECC COCTOUT M3 HECKOJIBKUX JTAIOB: PA3LAEICHUE CMECU
BEIIECTB, BBIJCICHUE MOJIEKYJ ONPEACIEHHOTO CTPOCHUS, UX UACHTU(PUKALIUSA U U3yUECHUE
poJiu B MeTaboJIU3Me.

3aHATHS. UHTETPUPYIOT TEOPETUYECKUE 3HAHUS, U IPAKTUUECKUE YMEHUS, U HABBIKU
yUalllMXcsl B €AMHOM IMPOIECCE ACSITEIIbHOCTU yUeOHO-HCCIIEIOBATENBCKOTO XapaKTepa.

JlaHHBIM Kypc coliep)KaTellbHO CBsI3aH C KypcaMu XHMHH, OMOJIOTHH, (PU3UKH U
HOCUT HWHTEIPUPOBAHHBIN XapakTep, CHOCOOCTBYS Pa3BUTHIO €CTECTBEHHO-HAY4YHOIO
MHUPOBO33peHUs ydamuxcs. B yueOHOM myaHe 37eKTUBHBIN Kypc «buoxumusy sBisieTcs
94acThIO MpeAMETHOU oOmactu «EcTecTBeHHO-Hay4dHBIE MpeaMeTh». MaTtepuan mocoOus
o0OecreunBaeT: 3HAKOMCTBO C COBPEMEHHBIMH (DyHIaMEHTAIbHBIMU W TNPUKIAJTHBIMU
UCCeIOBaHUSIMM B oOnactu  Ouoxumuu;  (GOpMHpOBaHHE Yy  OOydarolmmxcs
KOHBEPI'€HTHOTO MBIIUICHHS; YIUIyOJeHHe M 0000IIeHHe 3HAHUW HIKOJIBHUKOB O
BBICOKOMOJIEKYJISIPHBIX BEILIECTBAX, METOJAX HMX W3Y4YEHUS; PACKPBITHE MPHUHIUIIOB
(GYHKIIMOHUPOBAHHUS )KUBBIX CUCTEM; 3HAKOMCTBO C UCTOPUEH Pa3BUTHUS €CTECTBO3HAHUS U
COBPEMEHHBIMHU DPa3pabOTKaMH YUEHBIX; BOCHHTAHHE OEPEKHOrO OTHOIIEHUS K >KUBOH
npupoze, opMUPOBaHUE KYIbTYphl MUTAHH; 00yUeHHE apTyMEHTUPOBAHHOMY BEICHUIO
JVCKYCCHUH; KETAHNE 3aHUMATBCS HAYYHO-TIPAKTUYECKOU IEATEIBHOCTBIO.

[TocoOue comep>KUT METOAMYECKME KOMMEHTApUU 110 OpraHu3aluu 3aHITHM
(ocobeHHOCTH, CTPYKTYpa, CoJiepKaHue, BUABI AESTEIbHOCTH, (DOPMBI 3aHATUH U T. 1.). Ha
3aHATUSX Yy4allhecss pa3BUBAIOT AHATMTUYECKHUE CIIOCOOHOCTHM TMPU  IPOBEACHUU
IPaKTUYECKUX paboT, yCTaHABIMBAIOT MPUYMHHO-CIIEJCTBEHHbIE CBSI3U TMPU HU3YyUYEHUU
METOJIOB OMOXMMHHU, Y3HAIOT O BO3MOXKHOCTSIX HUX MPUMEHEHHUS B MEAMIIMHE, MHUILEBON
MPOMBIIIJICHHOCTH, (papMalleBTUKE.

Ileneeas ayoumopusn

VYuamuecst 10 u 11 knaccoB 0011e00pa3oBaTeIbHBIX IIKOJ, KOTOPhIE 000PY/10BaHbI
«I1IKOJIBHBIMU KBAaHTOPHUYMAMM.

Lenv npozpammoi

O3HaKOMHUTH y4yaluxcsi C OHOXMMHUEH KaK HayKOM HKCIIEpUMEHTAJIbHOM,
coueTaromie B cebe OpraHMuecKyl0 XUMHUIO U OHooruio. Takke NaHHBIM Kypc MOMOXKET
chopMUPOBATh HABBIKM CaMOCTOSITENIbHOM  pabOThl ¢ HUQPPOBBIMH JaTYUKAMHU,
MIPOBEICHUS N3MEPEHUN U 00paOOTKH MOTYyUYCHHBIX H3MEpeHUH. Pa3BUTh O3HABATEIHHBIN
UHTEpPEC W METalpeIMETHbIE KOMIETEHIMHM OO0Yy4YalolUXCcs Yepe3 MNPaKTUYECKYIO
NESTEIBHOCTD; PACIIUPUTh, YIIIYOUTh M OOOOIIUTH 3HAHUSI O CTPOCHUH, CBOMCTBaX H
GbyHKUMSIX OUOMOJIEKYT; c(OpMUpOBaTh YCTOMYUBBIM HHTEpeC K MNpodecCHOHAIbHOU



JESATENBHOCTH B 00JIACTH €CTECTBEHHBIX HAYK.
IInanupyemblie pe3yabTAThl 0CBOCHHUS Y4€OHOI0 MpeMeTa XUMHUH € ONUCAHNEM
YHHMBEPCAJIBbHBIX Y4eOHBIX IeHCTBUI, JOCTUTAeMbIX 00y4AIOIIMMHUCS

Jluunocmmuoie pe3yiomamol:

Obyuarowuiics noxyyum 603MOACHOCHb 051 POPMUPOBAHUSL Ce0YIOUUX TUYHOCTIHBIX

VVII:

ompeseeHNe MOTUBAITMHN U3YYCHHS YIeOHOTO MaTeprarna;
OIICHMBAHWE YCBAaMBAEMOI'0 Y4eOHOTO MaTepuaa, UCXOIs U3 COUATBHBIX U TUYHOCTHBIX
IICHHOCTECH;

MOBBIIIEHUE CBOETO O0Pa30BATEIBLHOTO YPOBHSI U YPOBHSI TOTOBHOCTU K H3YyUYECHUIO
OCHOBHBIX UCTOPUYECKUX COOBITHI, CBI3aHHBIX C UCTOPUEH pa3BUTHUSI XUMUU U OOIIECTBA;
3HaHUE MMPABUJI IOBEICHUS B UPE3BBIUANHBIX CUTYaLUSIX;
OLICHMBAHUE COIMAIIbHON 3HAUUMOCTH IIpodeccHil, CBI3aHHBIX C XUMUEH;
BJaJiCHUE TpaBWiaMH O€30MacCHOr0 OOpallleHus C XWMHUYECKHMMH BEUIECTBAMU U
000pyI0BaHUEM, TTPOSIBIICHUE SKOJOTUYECKON KYIbTYPHI.

Memanpeomemmoie pe3yromamol:

Peecynamusnvie

Obyuarowuiicst noIYHUmM 803MOACHOCb 0151 (POPMUPOBAHUACIEOVIOWUX PecyIAMUBHBIX
yvia
1eJenojiaraHie, BKJII0Yasi MOCTAHOBKY HOBBIX II€JICH, MPEeoOpa3oBaHUE MPAKTHIECKOU
3a/layd B TIO3HABATEIbHYIO, CAMOCTOSITCIIbHBIN aHAIW3 YCIOBUW JOCTHMIKEHUS IEU Ha
OCHOBE Yy4€Ta BBIJICICHHBIX YYUTEIEM OPUEHTHUPOB JEUCTBHUS B HOBOM Y4YeOHOM
MaTepuae;
TUTAHWPOBAHME ITyTH JOCTHKEHUS IIETICH;
yCTaHABIIMBAaHUE IICJICBBIX MPUOPUTETOB, BBIJCICHUE AaBTEPHATUBHBIX CIIOCOOOB
JIOCTUKEHUS 11eJIU U BBIOOP Hamboiee 3p(heKTUBHOTO criocoda;
YMEHHUE CAMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMsI M YIIPABIIATH UM;
yYMEHHE MPUHUMAThH PEIICHUs B TPOOIIEMHON CUTYyAIIHH,

MMOCTAaHOBKA y4eOHOM 3a71a4M, COCTABJICHUE TUTAHA U TTOCJIEI0BATEIILHOCTH JICUCTBUI;
opranmzaiys pabo4ero MecTa IpH BBIIIOJHEHUN XUMUYECKOTO SKCIIEPUMEHTA;
MPOTHO3UPOBAHUE pe3yJibTaTa YCBOCHHMsSI, OILICHHMBAHME YCBOEHHOTO MaTepHasa, OIEHKa
KauyecTBa U YPOBHA YCBOEHHUS, KOPpEKIMs B IUIaH U Ccrnoco0 JeHCTBUS TpHU
HEOOX0aUMOCTH. [lo3HasamenbHble

Obyyarowuiicst noayyum 803MOACHOCMb 0151 POPMUPOBAHUSL CTLeOYIOUJUX
nosxnasamenvhoulx YV/I:
MOWCK Y BBIICJICHHE WH(POpMAINH;
aHaJIM3 yCJIOBUN M TpeOOBaHMIA 3a/1a4yM, BEIOOP, COMOCTaBICHHE U 0OOCHOBaHME CIIOCO0a



peIIeHus 3a/1a4H;
BbIOOp Haubosiee HhPEKTUBHBIX CMOCOOOB pEIIeHUS 3aa4d B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUH;

BBIJIBIDKEHUE ¥ 000CHOBAHKE TUTIOTE3bI, BBIOOP criocoba e€ mpoBEpKH;

CaMOCTOSITENIbHOE ~ CO3JIaHUE QJITOpUTMa JIEATEIbHOCTH TpPU  PEIICHUU MpodiemM
TBOPUYECKOTO U MIOMCKOBOTO XapaKTepa;

YMEHUS XapaKTEPU30BaTh BEIIECTBA IO COCTABY, CTPOCHUIO M CBOMCTBAM;

OMHCHIBAHUE CBOMCTB TBEPABIX, KUAKUX, Ta3000pa3HBIX BEIIECTB, BBIACICHUE UX
CYIIECTBEHHBIX TIPU3HAKOB;

N300paKeHHE COCTaBa MPOCTEHIIMX BEIIECTB C TMOMOINBID XUMHYECKHX (GOpMyT |
CYIIHOCTH XUMHYECKUX PEAKIINIA C TOMOIIBI0 XUMHUYECKUX YPABHEHUI;

MPOBEJICHUE HAOJIOACHUNA U OINUCAHUE NPU3HAKOB U YCJIOBUU TEUEHUS] XHUMHUYECKHX
peaKkuui, BBIIOJHEHUE XWMHYECKOTO SKCIEPUMEHTA, BBIBOJBI HAa OCHOBE aHaIU3a
HAOJIIOICHUM 32 SKCIIEPUMEHTOM, PEIlIeHUE 3a/iay, MOJy4YeHne XUMUYEeCKor nHpopManuu
U3 Pa3JIUYHBIX UCTOYHUKOB,;
YMEHHE OPraHU30BbIBATh UCCIEIOBAHUE C LIEJIbIO TPOBEPKU TUIIOTE3;
YMEHHE JIeJIaTh YMO3aKJIIOUeHUs! (MHIYKTUBHOE U 110 aHAJIOTHHU) U BBIBO/IbI;
yMeHHEe OOBEKTHBHO OIICHMBATh WH(OPMAITMIO O BEIIECTBAX M XUMHUYECKHX TPOIECccax,
KPUTUYECKU OTHOCUTBHCS K TICEBIOHAYYHON MH(POPMALIUH.

Kommynuxkamuenvie

Ob6yuarowuiicst NOIYYUM 803MONCHOCHb 0151 YOPMUPOBAHUSL CLEOYVIOUIUX
KomMmyHukamugenvix Y'VJ/[:
MOJIHO€ U TOYHOE BBIPAKEHHE CBOMX MBICIEH B COOTBETCTBUU C 3aJa4aMH M YCIOBUSIMU
KOMMYHUKAITNH;
aJICKBaTHOE WCTIOJB30BAHUE PEUYEBBIX CPEJCTB NJIsi TUCKYCCHHM W apTryMEHTAIlMd CBOEH
MO3UIIUHA, YMEHUE TMPEACTABISITh KOHKPETHOE COJEpKaHHUE C COOOIICHHEM €ro B
MMCBMEHHOW W  yCTHOM  Qopme, ompeneraeHrue  CHocoOOB — B3aWMOJICHCTBHS,
COTPYIHHYECTBO B MMOUCKE U cOope nHpopmaluu;
onpeneneHrue CcrnocoOOB B3aUMOJACHCTBUS, COTPYAHUYECTBO B IOUCKE U cOope
nH(popMaIuy, ydyacTue B Juajore, IilaHUpOBaHHUE OOIIMX CIIOCOOOB PabOThI, IPOSIBICHUE
YBXUTEIHLHOTO OTHOIICHUS K JPYTHM 00y9aeMbIM;
OTHCAHUE COJACPKAHUS BBIMIOTHAEMBIX ACHCTBUN C IEBI0 OPUEHTHUPOBKHU MPEIMETHO
MPAKTUYECKON JCATEIBHOCTH;
YMEHUS YIUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCSA K KOOPJIAWHAIIUNA PA3IMYHBIX MTO3UIIHA B
COTPYIHHUYECTBE;
dbopMyIupoBaTh COOCTBEHHOE MHEHUE U MO3UIIUIO, APTYMEHTHUPOBATh U KOOPAUHUPOBATH
e€ ¢ MO3UIMUSAMU MAPTHEPOB B COTPYIHUYECTBE MPU BBIPAOOTKE OOIIETO pEIIeHUs B
COBMECTHOM 1€ TeIbHOCTH;
OCYIIECTBJISITh B3aWMHBIA KOHTPOJIb M OKa3blBaTh B COTPYJHHYECTBE HEOOXOIUMYIO



B3aMMOIIOMOIIIb;
IUIAaHUPOBATh OOIIME CHOCOObI PabOThI; OCYLIECTBIATh KOHTPOJb, KOPPEKLHUIO, OLEHKY
AeNCTBUI MapTHEPA, YMETh YOK1aTh;

UCIIOJIb30BaTh a/ICKBAaTHBIE S3bIKOBBIE CPEACTBA ISl OTOOPa’KEHUSI CBOMX YYBCTB, MBICIIEH,
MOTHBOB W MOTpeOHOCTEW; 0oTOOpaxaTh B peun (omucaHue, OOBSICHEHHE) COJEp)KaHue
COBEpIIaeMbIX JIEHCTBUH Kak B (hopMe rPOMKOI COLMATU3UPOBAHHON peun, Tak U B popMme
BHYTPEHHEW peuu;
pa3BUBaTh KOMMYHMKATHBHYIO KOMIIETEHTHOCTb, MCIOJIB3YySl CpEICTBA YCTHOW H
NUCBMEHHOW KOMMYHHKAaIlMM IpH paboTe ¢ TEKCTaMM Yy4YyeOHHKAa M JONOJHUTEIbHON
JUTEPATypOM, CHPABOYHBIMU TaOIULAMH, IPOSIBISATH IOTOBHOCTh K YBaXXCHUIO WHOU
TOUYKH 3PEHUS MIPU 00CYKJIEHUHU PE3yIbTATOB BHIIIOJHEHHON paOOTHI.

Ilpeomemmnuwie pe3yromamaol

Obyuarowuiicss Hay4umcsi.

IMPUMECHATh OCHOBHBIC MCTO/AbI ITIO3HAHUA: Ha6J'II-0,Z[CHI/I€, HN3MEPCHUEC, DKCIICPUMCHT;,
XapaKTCPU30BaTb TCPMHHBI U ITIOHATHA, OOBSICHATH B3aMMOCBSI3b MCXKIY HUMH,

000CHOBBIBaTh CHCTEMY B3IJISAJIOB Ha KUBYIO IPUPOAY, IPUMEHSS OHOJOTHYCCKUE
TEOPHH, YUCHHS, 3aKOHBI, 3AKOHOMEPHOCTH, IOHUMAaTh TPAHUIIbI KX TTPUMEHUMOCTH;
KJIACCU(DHUITMPOBATH OCHOBHBIE OMOJIOTHYECKHNE MAKPOMOJICKYJIBI;

OMHCHIBATH (PYHKITUU OCIIKOB, HYKJIEMHOBBIX KUCIIOT, YTJICBOIOB U JIUTUIOB,
YCTaHABJIMBATh CBSI3b CTPOCHMSI M (PYHKIIUH OCHOBHBIX OMOJOTHYECKUX MAKPOMOJIEKYI,
WX POJIh B TIPOIECCaX KICTOYHOTO METab0IN3Ma;

OOBSACHSATH 3HAYCHUE MUKPO-, MAKPO- M YIBTPAMHUKPOIIIEMEHTOB B KIIETKE;

OHMMAaTh CYITHOCTh OMOCHHTE3a OEIKOB, MEXaHM3Ma JACHCTBUSA (ePMEHTOB, OMOCUHTE3a
JHK u PHK, pacnana OenkoB, OMocuHTE3a 1 OOMEHa yrieBOJI0B, OMOCHHTE3a U 0OMEeHa
JIAMUAOB, OMOJIOTHYECKOr0 OKHCieHHss U cuHTe3a ATdD, Mexanusma JcHCTBUS
CTEPOUTHBIX TOPMOHOB,;

pemath 3a7a4u Ha omnpejeneHue nocinegopareabHoctu HykieotunoB JJHK u nPHK (mP-
HK), antuxomonoB TPHK, mnocienoBarenbHOCTH aMHHOKUCIOT B MOJIEKysle Oenka,
MPUMEHAS 3HAHUS O PEAKUMAX MATPUYHOTO CUHTE3a, TE€HETUYECKOM KOJI€, IMPUHLIUIE
KOMILJIEMEHTAPHOCTH;

JACJIaTb BBIBOJBbI 00 HN3MCHCHUAX, KOTOPHIC HpOHBOﬁI{YT B IMIpoHecCax MaTpUIHOTI'O CUHTC3a
B CJIy4a€ N3MCHCHU IMOCIACAOBATCIbHOCTH HYKJICOTHIO0B J_—[HK,

00OCHOBBIBAaTh B3aMMOCBS3b IIJIACTUYECKOrO U OHCPIreTUYCCKOro O6M€HOB; CpaBHUBATH
MpOHECChl INIACTHUYCCKOTO M OHCEPIreTUYCCKOIO O6M€HOB, MMPOUCXOJAININX B KICTKaAX
JKMBBIX OPTraHU3MOB;,

XapaKTCPU30BaATb METOAbI OMOXUMHUYECKUX HCCJIC,Z[OBaHHﬁ;



MPOBOJIUTh  y4E€OHO-MCCIIECOBATENBCKYIO  JICSITEIBHOCTh:  BBIABUTATh  THUIIOTE3HI,
IJIaHUPOBaTh paboTy, oTOMpaTh U MPEOOPa30BBIBATH HEOOXOAMMYIO HH(MOpMAIIHIO,
MPOBOJUTH IKCIIEPUMEHTHI, HHTEPIPETUPOBATh PE3YNbTAThI, JENaTh BHIBOJB Ha OCHOBE
MOJTYYCHHBIX PE3yJIbTATOB;

Obyuarowuiicst noIy4Um 803MONCHOCHb HAYYUMBCAL:
BBIJIBUTATh U TIPOBEPSATH IKCIICPUMEHTAIHHO THITOTE3bl 0 XMMHUECKIX CBOMCTBAaX BEIIECTB
Ha OCHOBE WX COCTaBa M CTPOCHMS, UX CIIOCOOHOCTH BCTYyNaTh B XUMHUUYECKHUE PEAKIIUH, O
XapaKTepe U MPOAYKTAX PA3THMUYHBIX XUMUYECKUX PEAKITUN;
XapaKTepu30BaTh BEIIECTBA [0 COCTaBY, CTPOSHUIO U CBOWCTBAaM, YyCTaHABIIUBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKy TAaHHBIMHU XapaKTePUCTUKAMH BEIICCTRA,;

BBIIBUTaTh U MPOBEPSTH HKCIEPUMEHTAIbHO THUIIOTE3bl O pE3yslbTaTax BO3JAEHCTBUS
pa3iauyHbIX (PAaKTOPOB HA U3MEHEHNE CKOPOCTH XUMHUYECKON peaKlnu;

HCIIOJIb30BaTh MPUOOPETEHHBIE KIIOUEBbIE KOMIIETEHIIMN MPHU BBIMOJIHEHUH MPOEKTOB U
y4eOHO-UCCIEeIOBATEIbCKUX 3aJad 0 HW3YYEHHIO CBOWCTB, CIOCOOOB IMOJIy4YE€HUS U
pacro3HaBaHMsI BEILIECTB;

00BEKTHBHO OLICHMBATDH I/IH(I)OpMaI_II/II-O 0 BCIICCTBAX U XUMHUUYCCKUX IIPOLECCax;
0CO3HaBaThb 3HAYCHUC TCOPCTHUICCKHX 3HAHMUU 110 XUMUH JIIA HpaKTH‘{eCKOﬁ ACATCIIBHOCTHU
YCJIOBCKA,

CO3daBaTb MOACIIN U CXEMBI JJI PCHICHUA yqe6H1>1x M II0O3HABATCJIBHLBIX 3aJa4, IIOHUMAaThb
H€O6XOI[I/IMOCTB CO6J'II-OIL€HI/I}I HpCI[HHC&HHﬁ, npeajiaracMblIx B HHCTPYKOUAX II0
HCIIOJIb30BAHUIO JICKAPCTB U JIP.

DopMBI KOHTPOJIA

- KouTponb pe3ynbraToB 00ydeHHs] B COOTBETCTBUHU C JTAaHHOW 00pa3oBaTeNIbHOM
mporpaMMoil TpoBOAUTCS B (opMe THUCHBMEHHBIX M O3KCHEPUMEHTAIBHBIX padoT,
MPEIOJIAraeTCsl MPOBEICHUE TPOMEKYTOUYHOM U UTOrOBOM arrecrauuu. [Ipomexyrounas
aTTecTalusl MPOBOJIUTCS B BUAE TECTUPOBAHUS IO TEMAM Kypca, IPUHUMAKOTCS OTYETHI IO
NpPaKTUYECKUM paboTaM, CaMOCTOSTEIbHBIE TBOPUYECKUE pabOThI, MTOTOBBIE Yy4eOHO-
UCCIIENOBATEIbCKUE MPOEKThl. MTOroBoe 3aHATHE NPOXOAUT B BHJE HAYYHO-
NPaKTUYECKONM KOH(PEpPEHIIMU WM KPYTJIoro CcToja, A€ 3aciylIMBaIOTCS JIOKJIabl
yuyaluxcs 1o BbIOpaHHOW TeMe HCCIIEOBAHMS, KOTOpPbIE MOTYT OBITh IMpPEICTaBJICHBI B
dbopme pedepara wim 0TIETA MO UCCIIETOBATEIHCKON padboTe.

Cpoxu peanuzayuu

- Ilporpamma paccuutana Ha 2 roxa oOydeHusa. [lepuOAMYHOCTH 3aAHSTHIA:
eXeHelenbHO. JUIMTEbHOCTh OJTHOTO 3aHATHS — | akaJeMHYecKnil vac.

Dopmvl u Memoobl 0OVUeHUs.

«  YuuTens pacnpeaenseT yyauxcs B yaeOHYI0 IpyIIy MOCTOSHHOTO COCTABa.



OcHOBHOe coJiepkaHNe MPOrpaMMbl 3JIEKTUBHOT0 Kypca
Y4eOHO-TeMATHYECKNH TIJIaH

Ne Ha3Banue pa3aesnoB u Tem KoanuectBo yacos
Bcero ‘ Teopus ‘ IpakTuka
10 kaace

Tema 1 [BBomHbIE 3aHATHS. 4 2 2
XUMUYECKUH IKCIEPUMEHT U IU(PPOBBIC Ja-
OopaTropuu

Tema 2 |BBeneHue B OMOXUMUIO 2 2

Tema 3 | Xumudeckuil COCTaB OPraHU3MOB M OOIIEe MOHITHE 3 1
00 0OMeHe BEIIECTB U DHEPTUU B )KUBOU MPUPOJIS

Tema 4 |benku. Pacnan u OnocuHTe3 OEIKOB. 8 6 2

Tema 5 |DepMeHTHI 6 4 2

Tena 6 BuTaMHUHBI 1 HEKOTOPBIE IPYTHe OMOTOTHIECKI 6 4 )
AKTUBHBIE COCIUHEHUS

Tema 7 |HykienHOBBIC KHCIOTHI U UX OOMEH 4 3 1

11 kaace

Tema 8 |YrieBoasl u uX 0OMeH 5 3 2

Tema 9 [lunuael u ux oOMeH 5 3 2

Tema 10 [buonorudeckoe okuciienue u cunre3 ATO 2 2

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

Tema 12 |B3anMOCBSI3b U peryssiiius 0OMeHa BEIeCTB. 4 2 2
[IpoOaeMbl OMOXUMHUYECKON IKOIOTHH

Tema 13 [[IpoexTHas pabora 10 2 8

Uroro 68 42 26

Coaep:xaHue nporpaMmbl
Tema 1. Xumuueckuii Ikcnepumenm u yugposwie n1abopamopuu
[udposeie  gatumku. OOmme  xapaktepucTukud. Duzmyeckue  AOPEKTHI,
UCTIONb3yeMbIe B paOOTE TaTYUKOB.

Tema 2. Beeoenue ¢ ouoxumuio

buoxumus — Hayka 0 KauyeCTBEHHOM COCTaBE, KOJIMYECTBEHHOM COJIEPKAHUH U
mpeoOpa30BaHUSIX B MPOIECCE JKU3HEACATEIBHOCTH COCNWHEHUN, 00pa3yIoNuX KUBYIO
Mareputo. Vcrtopus pasButust Onoxumuu. Ponbh OTE€YECTBEHHBIX YUEHBIX B Pa3BUTHH
Omoxumuu. B3auMOCBsI3b OHOXMMHUU C MOJICKYJISIDHOM Ouosorueu, Ouodusukon u
OMOOpraHMYECKON XMMHEH. 3HAUeHWEe OMOXUMUM IS Pa3BUTHUA OWOJIOTHH, METUIMHBI,
OMOTEXHOJIOTHH, CEIHCKOTO XO3A1CTBA, TCHETUKH M SKOJOTHUH. MeToabl OMOXUMHYECKHUX
MCCIICIOBAaHUA W WX XapakTepHuCTUKa. VICmoib30BaHWE COBPEMEHHBIX CKOPOCTHBIX |
aBTOMATU3UPOBAHHBIX (PU3UKOXMMUYECKUX METOOB aHAIH3a IS OMOXUMUYECKUX TICIICH.
broxumMuyeckne MeTopl MOHUTOPUHTA OKPYXKAIOMIEH CPEIbl.



Tema 3. Xumuueckuit cocmae oOp2aHu3mMoe u oouiee nousamue 00 odOmene
6euiecme u IHEPSUU 6 HCUGOU npupooe

[loHsiTue O TJIAaBHBIX OHMOTE€HHBIX HJIEMEHTax. Makpo- M MHUKPOAIJIEMEHTHI.
3aKOHOMEpPHOCTH PACHPOCTPAHEHMS] JJIEMEHTOB B kHBOM mnpupoxe. IlorpedHOCTh
OpraHU3MOB B XUMHUYECKHUX O3JIEMEHTaX. BHOreoXMMHYEeCKMH KpyroBOPOT BEUIECTB B
NpHUpOJIe — OCHOBA COXpaHEHHs paBHOBecusi 6mocheprl. Macmrabpl 0OMEHa BEIIECTB B
KUBOU mpupojne. Ilnactuyeckne n sHEpreTMdecKkre BelecTBa. bUOJIOrHYecKr aKTUBHBIC
COEJIMHEHHUSI, X POJIb B )KM3HU YEJIOBEKA, )KUBOTHBIX U pacTeHuil. [TonsTue o nectummax
U UX BUJAX.

Tema 4. beaku. Pacnao u 6uocunmes denxoe

Ponp GenkoB B mocTtpoeHuu u (HYHKIMOHMPOBAHUM KUBBIX cucTteM. [loHstue o
OpoTeOME M  MPOTEOMHKE. AMUHOKHCIOTHBIH coctaB OenkoB. Ilomartue o
MPOTEUHOTEHHBIX aMUHOKHCTIO0TaX. Croco0 CBsA3M aMUHOKHUCIOT B OEJIKOBOW MOJIEKYJIE.
[lentuasl. [lpupoausie nmentuabl (TIyTaTHOH, Ba30MPECCHH, SHKE(ATUHBI, SHAOPPUHBI U
ap.), UX (U3MOJIOTMYECKOe 3HAYEHHME U HCIOJb30BaHUE B KAyeCTBE MEIAMLIMHCKHUX
npenapaToB. XUMHUYECKUNW CHHTE3 IENTHAO0B 33JaHHOIO CTPOECHHUS M BO3MOXHOCTH HX
npuMeHeHus. CTpykTypa 0enkoBbIX MoJieKyil. [lepBuunas cTpykrypa 6enkoB. [IpuHImmb
U METOJbl ONpEIEeTCHUs] NEPBUUHON CTPYKTypbl Oenka. BropuuHas u HanBTOpUYHAs
CTpYKTYyphI OenkoB. [lonsiTrie 00 a- U B—KOHGOPMANUAX MOTUIEHTHIHON 1enu (padoTh
JI. Tlonumura). Ilapamerpsl a-cnupanu HOoaUNENTUAHOW 1enu. CBA3b MNEPBUYHON U
BTOPUYHOU CTPYKTYp OenkoBoit Moisekyibl. Kraccudukanus OenkoB MO 3jieMeHTaM
BTOPUYHON CTPYKTYphl. JIOMEHHBII NPUHLMII CTPYKTYpHOM OpraHu3alu OeKOB.
IToHsiTHE O CTPYKTYPHBIX U (YHKIMOHAJIBHBIX JOMEHAaX (Ha MPUMEpPE UMMYHOTTIO0YJIMHOB
U KaTAIUTUYECKH AaKTUBHBIX OenkoB). TpernuHas crpykTypa OenkoB. Tumbl cBs3ed,
o0ecneynBarOIIMX NOJJEPKAHUE TPETUUYHOM CTPYKTYpbl. JMHAMUYHOCTH TPETUYHOMN
CTPYKTyphl OenkoB. CamoopraHu3zaiusi TPETUYHOM CTPYKTYpbl OEIKOBOW MOJIEKYJBI U
poiip  cnenu@uUeckux OeNKOB-IIaepoHOB B 3ToM mpouecce. llpenckazanue
IMPOCTPAHCTBEHHOTO CTPOCHUA OENKOB UCXOAS W3 UX TMEPBUYHOH CTPYKTYPBHI.
YerBepTuuHasg cTpykTypa OenkoB. KoOHKpeTHbIE NpHMEpbl UYETBEPTHUUHOM CTPYKTYpPBI
0enkoB (reMornoOuH, JIaKTaT-AeruApOoreHasa, karaiasa u 1p.). HomeHnkiatypa u kiaccu-
¢ukanusa OenkoB. @DyHKIMOHANbHAs Kiaccupukauusg OENKOB M XapaKTepUCTHKA
OTHENBHBIX TIPYyNN: CTPYKTYPHBIX, COKPATUTEIbHBIX, 3alIUTHBIX, TOKCUYECKHUX,
PELENTOPHBIX U PETYIATOPHBIX. benku (MeTarIoTHOHENHBI, TeMOTJIOONH U Ap.).

Pacnag GenkoB. depMeHTHI, ocyllecTBIstoNME pacman Oenkos. [IpoTeacombr —
KOMIUIEKCHI MPOTEOJUTHUECKUX (PepMeHTOB. MakopHble O€NKU KPOBU KaK HUCTOYHUKHU
OMOJIOTMYECKH AKTUBHBIX NENTHI0B. MeTaboinu3M aMMHOKUCIOT. KOHEUHbIE NpPOAYKTHI
pacnaza OEnKOB M IyTH CBA3BIBAHMS aMMuaka B opraHusme. Ilytm HOBoOOpa3oBaHus
aMUHOKHCIIOT. [lepBuYHbIE M BTOPUYHBIE aMUHOKHCIOTHI. 3aMEHUMBIE U HE3AMEHHUMBIE



aMUHOKUCTIOTHL. buocuHTe3 OenkoB. MarpuyHas cxema OHOCHHTE3a OEIIKOB.
AKTUBHpOBaHUE aMUHOKUCIIOT (cuHTe3 amuHoauia-TP- HK). Ctpoenune pudocom. Coctan
POKAPUOTUYECKUX U dyKapHOTUYeCKUX pudocom. ITonmupubocoMbl. DTansl TpaHCIALIUA
(MHUIMAIMs, DJIOHTAlMs, TepMHUHALMSA) U ux perymsnus. Koa OenkoBOro cuHTesa.
Oco0eHHOCTH TeHETUYECKOT0 KOJIa MUTOXOHPUNA U XJIOPOTIIIACTOB.

Jlabopamopnuwvie pabomot:

1. OnpeneneHue cpeabl paCTBOPOB AMUHOKHUCIIOT.

Ornpenenenue n303JIEKTPUIECKON TOUKU KETATUHBI.
Ornpenenenue TeMnepaTypbl I1aBJIEHUS AMUHOKHCIIOT.
BnusgHue Temneparypbl Ha CBOMCTBA OEJIKOB.
Brnusaue nsmenenus pH Ha cBolicTBa O€JIKOB.

I

L[BeTHBIE peakuy Ha OENIKH.

Tema 5. @epmenmot

Pa3HooOpa3ue KaTaqUTHUECKU AaKTHBHBIX MOJEKyJl. KaranuTuuecku aKTUBHbBIE
O0enku (3H3UMBI), Katanutndecku akTuBHble PHK (pr0o3uMmel), KaTaIMTHYECKU aKTUBHBIC
antutena (ad3umbl). Kartanutudeckas ¢yHkius OenkoB. Pasznmuuus B CBOMCTBax
(dbepMEeHTOB M KaTajau3aTopoB HHOW mpupoibl. CrnenupuyHOCTh NEHCTBUS (PEPMEHTOB.
Ponb oreuectBeHHbix yu€Hbix (M. I1. I1aBnoB, A. E. bpaynmireitn, B. A. DHrensrapar u
Ap.) B pa3BUTHH 3H3UMOJOTHH. [loHsATHE O cyOCTpaTHOM M alNIOCTEPUYECKOM IEHTPax B
Moiekyne (epmeHTOB. DepMeHThl MOHOMEpPHI (TPHUIICHH, JHU30LKUM) M MYJIbTUMEPHI
(rmyratuon-penykrasa). llonatue o xodepmentax. KodepmeHTsl — mnepeHOCUHKH
Bosopoja u anekrponoB (HAJL, HAJI®, ®AJT), u aromusix rpyni (ATD, kodep- MeHT-A,
H®-caxapa). MHoxxecTBeHHbIe (POpPMBI (epMEHTOB U UX (YHKUIHOHAIBHOE 3HAYEHUE.
N3o0depMeHThl TaKkTaTaeruaporeHasbl. 3HaY€HUE MCCIEOBAaHUS MHOXECTBEHHBIX (HOpM
(dbepMEeHTOB Il MEIUILIMHbI, T€HETUKH, CEIEKIMA U MOHUTOPHUHIA OKPYKAlOLIEH Cpelbl.
Mexanusm pevictBus  pepmentoB. DepmeHT-cyOcTpaTHble KOMIUIEKCHl. KoHcTaHTa
mucconmanyu gep- meHT-cyocTparaoro komriekca (KS) u koncranta Muxasnuca (KM).
AKTUBAaTOphl W WHTHOUTOPHI (pepMeHTOB. BrusHHEe KCEHOOMOTMKOB HAa AaKTUBHOCTH
dbepmenToB. Homenknarypa u kinaccudukanus ¢pepmeHnToB. [IpuHuunel kiaccudukanuu
¢dbepmenToB. [IpomblllTIeHHOE TOJIy4eHHE W MPAKTHUYECKOE HCIOJIb30BAaHUE (PEPMEHTOB.
[lepcnekTHBBI MPAKTUYECKOTO MCIOIL30BaHUS PUOO3UMOB U aO3UMOB it OOpHOBI C
3a00J1€BaHUSIMU YEJIOBEKA.

Jlabopamopuwie pabomul

1. TepmonaOuIbHOCTH (PEPMEHTOB.

2. BausitHue akTUBaTOPOB M HHTUOMTOPOB HA PaboTy (PEPMEHTOB.

Tema 6. Bumamunot u Hekomopule opyzue 0uon02udecku aKkmugHovle cOeOUHeHUs
Hctopust OTKpbITUS BUTAaMUHOB. Pojb BUTaMMHOB B MHTAHUM YeJOBEKa U



’KUBOTHBIX. ABUTAMHUHO3bI, THIOBUTAMHUHO3bI, THUNEPBUTAMHHO3bl. COOTHONIEHUE
BUTAMUHOB M KodepmeHToB. Buramepus. KupopacTBopuMbie BUTaMUHbI. Butamun A u
ero ydyactue B 3putesnbHOM akte. Butamunsl D, K u E u ux posbp B oOMeHe BEIIECTB.
BonopactBopumeie Butamunbl. Buramunsl B1, B2, B5, B6, B12, ux 3naueHue B oOMeHe
BemecTB. Butamun C (ackopOuHOBas kuciota). PazHooOpa3ue OMOIOTHYECKH aKTUBHBIX
COCIMHCHUI: AHTUBUTAMUHBI, AHTUOMOTHKH, (UTOHIUABI, TEPOUIUABI, Ie(POTUAHTHI,
POCTOBBIE BEIIECTBA (BaXKHEUIIIME MPECTABUTENN U MEXAHU3MBI I€UCTBUS ).

Jlabopamopuwie pabomul

1. KauecTBeHHas peakiiysi HAa BATAaMUH A.

2. KonnuecTBeHHOE onpesiesieHne ButamyuHa P B gae.

Tema 7. Hykneunoevle Kuciomeol u ux oomen

Hctopusi OTKPBITUS U U3YyYECHUS! HYKIEMHOBBIX KHUCJIOT, UX XMMHUYECKHUU COCTaB.
XapakTepucTUKa IMYyPUHOBBIX WU NUPUMHUJMHOBBIX OCHOBAHWM, BXOJAIIMX B COCTaB
HYKJICUHOBBIX KHCJIOT. J[Ba THUMAa HYKJIEHMHOBBIX KHCIOT: J€30KCUPHUOOHYKICMHOBAs
kuciora (JIHK) u pubonyknennoBas kucinora (PHK). Paznuuns mexny JIHK u PHK o
COCTaBY TJIaBHBIX a30TUCTBIX OCHOBAHWM, NIEHTO3aM, MOJIEKYJISIPHOW Macce, JJOKAJIU3auun
B kieTke u ¢pyHkuusaM. Ctpykrypa u dyukiuu JIHK. Conepxxanue [IHK B opranusme u
JoKanu3auus €€ B KIETKE (SAp0, MUTOXOHAPHUH, XJIOPOIUIAcTa, 3MHCOMBI). Pasmep u
dopmbr monekyn JHK. KomnbueBas gopma JIHK Hexotopbix (aroB, MUTOXOHApUN U
xnoporutactoB. Ilepsuunas crpykrypa JHK. Ycnexu m mepcnexTuBbsl B pacmudpoBke
CTPYKTYpbl T€HOMOB MHUKPOOPIaHM3MOB, pPACTEHUHM U KUBOTHBIX. [IpoekT «I'eHOM
yenoBekay. Bropuunas crpykrypa JAHK (Momens JIx. VYorcoma um @. Kpuka).
KomniemeH- TapHOCTh a30TUCTBIX OCHOBAaHWW W €€ 3HAYCHHE [JIs1 BOCIPOU3BEACHUS
CTpyKTypbl reHomoOB. Tpernunas ctpykrypa JHK. Csepxcnupanuzamua JIHK.
N36sITOuHOCTE M KOMIIakTHOCTH MoJiekysn JJHK. Ctpoenune xpomatuna. Mytaruu B JIHK
u (daktopsl, ux BeBbIBatomme. Pemapamms crtpyktypel JHK u e€ 3nauenuwe nns
coxpanenusi BunoB. Hacnencrsennnie 3aboneBanus. PHK, mx kmaccuduxamus (TPHK,
pPHK, MPHK, maPHK, TMPHK, Bupycusie PHK). CpaBHuTenbHas XapaKTEpUCTUKA BUIOB
PHK no ux crtpykrype u ¢yHkuusM. Mexanusm Ouocunre3a (perukanuu) JIHK.
®epmentsl (PHK-nmomumepasa, JIHK-nmonumepasa, JIHK-nuraza) u 6enkoBbie (HakTophl,
yuactBytomue B perutukaruu JIHK. Pernnukanmonnas Bunka u 3tanbsl omocunteza JTHK.
Oco0eHHOCTH perIMKaIuu y mpo- U sykapuoT. buocuntes PHK (Tpanckpumnmms) u eé
perynsiuusa y npo- u sykapuot. [loHdaTne o TpaHcKkpunToHax U omnepoHax. Co3peBaHue
(nmpoueccunr) PHK. Cnnaiicunr u ero Bubl. Ayrocmiaiicur. «Pegakruposanue» PHK.
OOpaTtHast TpaHCKpuMIus W €€ 3HauYeHUe AJis CYIIECTBOBAHUS BHUPYCOB (Ha IpHUMEpe
BUpYCca UMMYHOI€(PUIIMTA YEIOBEKA U BUPYCOB IPUIITIA) U BHYTPUTCHOMHBIX MEPECTPOEK.
[loHATHE O NOABMIKHBIX TEHETHYECKHX OJJIEMEHTAX M HMX 3HAYEHUU VIS DBOJIIOLUA
reHoMOB. [IoHATHE O reHeTUUEeCKON NHKEHEpHUH. [ [pUHIUIIBI U cTpaTeruyu MOJIEKYJIIPHOTO



KJIOHUPOBaHUS. JJOCTIKEHUS U TIEPCIIEKTUBBI MOJIEKYJISIPHOU OMOTEXHOIOTHH.
Jlabopamopnsie padomul
1. Beigenenue HyKJICOMPOTEHHOB U3 JIPOXIKEH.

Tema 8. Yeneeoowt u ux oomen

Knaccudukanus yrneBomoB. Ilpocteie yrmeBombl (MOHOCAaxapuabl) W HX
npeactaBuTen  (pubo3a, TIIOK03a, (pykro3a, ranakto3a). CIOXKHBIC YIJIEBOJIBI.
Jucaxapuasl (caxaposa, JakTo3a, Manbro3a). llomucaxapuabpl, HX CTPpYKTypa H
npencrtaBuTeny (TJIMKOIEH, Kpaxmall, KJeTdyarka, XWuTuH). OyHKIUM YIJIeBOJIOB
(oHepreTuyeckas, MeTa0oJIMyecKasi, peuentopHas W JAp.). [JHMKONpOTeHHBI Kak
JETepMUHAHTBl Tpynmn KpoBu. OOmeH yriaeBoaoB. Ilytu pacnaga mnojucaxapuoB.
Perynsmus ¢pocdoponusza npu ygactun ropmoHoB, G-6enkoB, TAM® u mpOTEMHKUHAS3.
OOmen T1m0K030-6-pochara (muxoTomMuueckwit W amoToMmueckuii mytH). OOMeH
MUPOBUHOIPaAHON KHCIOTHL. ['mukonu3. CrnuproBoe OposkeHue. JleiicTBue 3TaHONA Ha
OpraHu3M YeJIoBeKa. [TonupepmeHTHBII KOMILIEKC OKHCIIUTEIBLHOTO
JNEKapOOKCUIMPOBAHUS  NUPOBUHOTPAAHOM  KUCHAOTHL.  Llukin — TpukapOOHOBBIX U
JUKapOOHOBBIX KHUCJIOT, €ro 3HayeHue B OOMEHE BEIeCTB U 00ECIEeUeHUU OpraHu3Ma
sHepruen. buocunTe3 yrieBoaoB. IloHsiTHE O NEPBUYHOM OHOCHHTE3E YIJIEBOJOB.
I'mokoHeorene3. buocuHTes 0aUro- U NOIMCaxXapuIoB.

Jlabopamopnwie pabomul

1. IIBeTHBIE peakMy Ha KpaxMall.

2. KayecTBEeHHbIE pEeaKIMI0 HA MOHO- U AUCaXapUIb.

Tema 9. /Tunuowt u ux oomen

OOmmast xapakTepucTHKa M Kiaccupukauus aunugaoB. CTpykrypa U (QyHKIHH
TUnUA0B. Polib TUNKUI0OB B MOCTpOoeHUH Ouosorndeckux MeMmopad. CTpykTypa u QyHKIIUU
munonpoTenHoB. OOMeH *KupoB. Pacnaj >KMPOB U B-OKUCIICHHUE BBICIINX KUPHBIX KHCIIOT.
[muokcuneBpli MUK W €r0 POJib BO B3aMMOCBSI3M OOMEHA JIUIUIOB W YIJIEBOJOB.
MexanusM OHMOCHHTE3a BBICIIMX KUPHBIX KHCIOT. bBHOCHHTE3 TPUTIIHMIIEPUIOB.
Hapyiienus B oOMene »kupoB. OKUpeHue U ero npuuuHbl. Bocku, ux crpoenue, GyHKIUA
U TpeAcTaBuTenn (cnepmarieT, myeauHbli Bock). Crte- puasl. Crepoiibl (X0JecTepo,
sproctepona u aAp.). CTpykrypa U (QyHKIIMU CTEpOUIOB (XOJeBas KUCIOTA, CTEPOUHBIC
ropmonbl). ®ochonunuapl. buonornueckas posib pochonunumao. PocHOUHOZUTHIIBI KaK
MCTOYHHUKHU BTOPUYHBIX MMOCPETHUKOB TOPMOHOB.

Jlabopamopuwie pabomul

1. OnpeneneHne TeMnepaTypsl IJIABICHUS U 3aTBEPACBAHUS KUPOB

2. OMyJIbITUPOBAHUE KUPOB

Tema 10. Buonocuueckoe okucnenue u curnme3 AT®



HcTopus uzydeHus npoieccoB Onojgornueckoro okuciaenus: paborsl A. H. baxa, B.
N. Tlammaguna, O. Bapbypra, B. A. DOuremprapara. PasnooOpasue ¢epmeHTOB
Oouonoruueckoro okucieHus. CHCTeMbl MHUKpPOCOMAJIbHOI'O OKHCIIEHUS B KIIETKE.
[MutoxpoM P-450 u ero posp B JeTOKCHKAIMM KCEHOOMOTHKOB. CynepoKkcHIANCMyTasa,
Karaja3a U UX pojb B 3alllUTE OpraHu3Ma OT aKTUBHBIX (popm kuciopona. ConpspkeHue
okucienuss ¢ ¢ocpopunupoBanueMm.  CyOctpatHoe  docdhopunnpoBaHue U
dbochopunupoBaHue Ha YPOBHE OJIEKTPOHHO-TpaHCHOpPTHOM memw. [loHsitue o
compsraromeid memOpane mutoxouapuil. Crpoenue npotoHHoW AT®da3bl u BeposATHbIC
MexaHu3Mbl cuHTe3a ATO.

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

Knaccuduxarus ropmonoB. CtepouiHbIE TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH,
ACTPAAMNOIL, SKAN30H. MexaHu3M JeUCTBUSL CTEPOUTHBIX TOPMOHOB. IlenTu/1HbIE TOPMOHBL.
XapakTepucTUka WHCYJIMHA, TOPMOHA pPOCTa, TUPEOTPOINHHA, TACTPUHA, BA30MPECCHHA.
MexaHu3M J€MCTBUS NENTUIHBIX TOPMOHOB (Ha NpUMEpE IJIIOKareHa W HMHCYJIUHA).
Caxapnbiii 1uabet u ero Bujabl. [Ipoune ropmMoHbl (apeHalvH, ayKCUH, THOOEpEITNHBI,
UTOKUHUHBI, MPOCTArJlaHIUHbI), HUX CTPYKTypa M MeXaHu3M JeHcTBUS. PuinsuHr-
(daxkTopel TOpMOHOB. Heitporopmonsl (AHIOpGUHBEI U 3HKedanuHbl). [IpumeHeHue
TOPMOHOB B MEJIUIIUHE U CEJILCKOM XO3SIMCTBE.

Jlabopamopnwie pabomul

1. KauecTBeHHBIE peakuny HA UHCYJINH

2. Peakuus ajipeHaqvMHa ¢ XJOPHBIM XKEJIe30M

3. Peakuus agpeHaiiHa ¢ HoaoM

Tema 12. B3aumoceaze u pecynayua oomena eeuiecms. Ilpoonemot
OUOXUMUYECKOIL IKON02UU

OOmme mpeAcTaBICHUS O B3aMMOCBSI3M OOMeHa BemiecTB B KieTke. [loHsarue o
KIJIFOUEBBIX MeTa0oIMTax (MMPOBUHOTPAIHAS KUCIOTa, KOPepMeHT-A u 11p.). B3aumocBs3b
OEKOBOTO W HYKJIEHHOBOIO OOMEHa, 3HAYCHHE PETYJSATOPHBIX OeiakoB. B3ammocBssp
YIIEBOAHOTO U 0eIKOBOTro oOMeHa. Poib mupoBUHOTrpaaHON KUCIOTH U 1uKiIa Kpedca B
ATOM B3aMMOCBS3U. B3anMoOCBsI3b 0OOMEHa YIJIeBOJIOB U JIMIHUAOB; POJIb alleTUIKOIH3UMA-
A B 3TOM Tpoliecce. YPOBHU PETyAlMi OOMEHa BEIIEeCTB: KIETOYHBIN, OpraHu3MEHHBIN U
NOMYJISIUMOHHBIA. TpaHCKPUNIIIMOHHBIM (OMEPOHHBIN) ypoBeHb perynsuuu. OCHOBHbBIC
MEXaHU3MBI PETYJISIMNA 0OMEHa BEMECTB B KieTke. OpraHu3MEeHHBI YPOBEHD PETYIISIINH.
['opmonanbHast perynsmusi oOMeHa BemecTB. KackagHblii MEXaHHW3M PETYISIHH  C
y4aCTUEM TOPMOHOB U BTOPUYHBIX MOCPEIHUKOB. [1OMyNISIIMOHHBINA YPOBEHDb PErYJISAILINU.
AHTUOMOTUKYA MUKPOOOB, (PUTOHIIUABI PACTEHUHN, TE€IEPTOHBI )KUBOTHBIX U UX BIUSHHUE HA
MPOLIECCHl KU3ZHEEATEIbHOCTH. DKOJIOr0-OMOXUMHUUYECKHE B3aUMOJEHCTBUS C Y4aCTHEM
pPa3IMYHBIX TPYNN OPraHu3MOB: MHUKPOOPIaHU3MOB, TPUOOB, BBICUIUX PACTEHUH,



KUBOTHBIX. TokcuHbl pacteHuid. IlumeBbie aereppeHTsl u aHTU(UAAHTHL. [lumieBbie
aTTPAKTaHTBl U CTUMYJATOPBI. XEMOPETYJIATOPBI, BO3JCUCTBYIOIIHE Ha IO3BOHOYHBIX
KUBOTHbIX. HakoruleHHe W UCHOJIb30BaHUE >KUBOTHBIMU BTOPUYHBIX METAOOJINTOB
pacTeHHi. AHTpPONOreHHble OWOAKTUBHBIE BELIECTBA U MPOOJIEMBl XUMHYECKOIO
3arpsisHEHHUST OMocdephl. DKOJOTUYECKH Oe30macHble CIOCOObI  BO3ACHCTBUS Ha
pa3IMYHbIE BUIbI )KUBOTHBIX, PACTEHUI 1 MUKPOOPTaHU3MOB.

Tema 13. IlIpoekmnasa padoma

[Ipennaraercst AJig MPOEKTHOM pabOTHI CAEAYIOLINE TEMbI (IIPUMEPHBIE):

1. KauecTBeHHBIE peakiiMi HA AMUHOKHCIIOTHI U OEJIKH.

2. IlpuroToBneHue pactBopa 6enka (SuuyHOTO anp0ymuHa). Pa3nenenue 6eakoB Ky-
PHUHOTIO fAlIa IO UX pacTBOpuMOCTHU. JleHaTyparus 6enkoB (oOpatumas u HeoOpaTumas).

3. CpaBHUTENBHBINA aHAINU3 MPOAYKTOB KUCIOTHOTO U (DEPMEHTATUBHOTO THIPOIN3a
I~ ¥ IOJIMCaxapua0B (Ha MPUMEpPE caxapo3bl U Kpaxmana).

4. CrnenupuyHOCTb AecTBHS (PepMEHTOB (aMuIasa).

5. BausiHue Ha akTUBHOCTH (DEpMEHTOB TeMIiepaTypsbl, pH, akTMBaTOPOB U UHTUOU-
TOPOB.

6. Bbiienenue puOOHYKICONPOTENHOB U3 IPOKKEH.

7. KauectBeHHOE ompeieneHne mpoJyKTOB THAPOIIN3a PUOOHYKICOTPOTEHHOB.

8. Briienenue rimkoreHa U3 nmeueHu KUBOTHBIX. COMOCTABICHUE CTPYKTYPHI
IJIMKOT€HA U Kpaxmara.

9. Paznenenue yrieBogoB METOI0M TOHKOCIIONHON XpomMaTorpaduu.

10.I'maponu3 sKUpoB Mo eUCTBUEM JIUTIA3HI.

11. BnustHue skeruu Ha akTUBHOCTbD JIUMA3bI.

12.KauecTBeHHBIE pEAKIIMK HA TOPMOHBI.

13.buorennas knaccupukanysi XMMUYECKUX JIEMEHTOB.

buonornuecku akTuBHbBIE BellecTBAa. ButamuHbl

buonoruuecku akTuBHbBIE 100aBKU: podaHaIUs UK 0Jb3a?

buonoruueckas pojab BATAMHHOB.

14.Butamun C 1 ero 3HaueHHUe.

15.lcKyCcCTBEHHBIE KUPBI — YIp03a 37I0POBBIO.

16.Mcrionbp30BaHNe IPOKAKEN B MUIIEBOM MPOMBIIIIIEHHOCTH.

17.UccnenoBanue GpU3NKO-XUMHUUYECKUX CBOMCTB MOJIOKA Pa3HbIX IPOU3BOAUTENEH,
UMEIOLINX SKOJIOTMYECKUH cepTU(UKar.

18.Mlon B ipoyKTax MATAHMS M BIUSTHUE €TO HA OPTaHU3M YeJIOBEKa.

Jlabopamopnsie padomul
JlaboparopHas pa6ota Ne 1
«OrmpeneneHune cpeapl pacTBOPOB aMUHOKHUCIIOT



TeopeTnueckas 4yacTb

KucnoTHO-0CHOBHBIE CBOMCTBA 4 —AMUHOKHUCIIOT

[To mpoTONMTUUECKON TEOPUU KUCIOT U OCHOBAHUM, a-AaMUHOKHUCIIOTBI OTHOCSTCS K
amdonauTam, Tak KaK COAepKaT B COCTaBE MOJIEKYJIbl KUCIOTHBIA U OCHOBHOM LIEHTpHI. B
BOJHOM PacTBOPE MOJIEKYJIa a-aMUHOKHUCIIOTHI CYIIECTBYET B BUE OUIOISPHOTO UOHA.

//o /O
CH3=CH—C_ CH3—GH—C_
+
Nh, OH NH, ©

B 3aBucumoctu ot pH cpenbl MoxeT npeo0aanaTh TOT WIK WHOU 3aps.

B cunpHOKMCHBIX cpemax (pH 1—2) dopmupyercs karvnonHas ¢opma a-
aMUHOKHUCIOTHL. B cunbHomenounoit cpene (pH 13—14) npeoGnagaet annoHnHas ¢popma
a-aMHHOKHCJIOTHI.

CH'-._?‘ COOH - H._. = CH~CH—-CO0" 'HI_ -  CH—CH—C00"
e [

NH, +H NH, +H NH,

CymectByroT 3HaueHuss pH crnemeduveckue miis KakI0H aMHUHOKHUCIOTHI, B
KOTOPOH KOJIMYECTBO aHUOHHBIX ()OPM B PACTBOPE PABHO KOJIUYECTBY KaTHUOHHBIX (OPM.
[Tpu 5TOM HEOOXOAMMO YUUTHIBATh HATMYME MOHOTC€HHBIX TPYIIUPOBOK OOKOBOH 1IEMH.

3nauenue pH npu koTopoMm OOUIMI 3aps] MOJEKYJbl a-aMUHOKUCIOTHI paBeH O,
HA3bIBAETCS U303JIEKTPUUECKON TOUKOU a-aMUHOKUCTOTHI (pIAK).

Ecnmu pH pacTBOpa COOTBETCTBYET M303JEKTPHUUECKON TOUKE a-aMUHOKHUCIIOTHI, TO
npu saekTpodopese He MPOUCXOAUT JABMKEHHS MOJEKynsl B pactBope. Ecmu p H
pactBopa < p I, To karuoHHass Gopma a-aMHUHOKHUCIIOTHI ABIMKeTcs K karoay. Ecmm pH
pactBopa > p I, To aHuoHHas (opma a-aMHUHOKHCIOTHI JIBIXKETCS K aHoxy. Ha stom
ocHoBaHo pazaeinenue AK Merogom anexkTpodopesa.

JIsist GOJIBIIMHCTBA OEJIKOB >KUBOTHOTO MPOUCXOXKICHUS H303JIEKTPUUECKHE TOUKHU
Jexar B npeaenax ot 5,5 mo 7,0 (uckimrodenue: nencud — p [ = 1, canemua — p 1 = 12),
T. €. Oesku 007a1at0T 00Jiee BhIPaXEHHBIMU KUCIOTHBIMH CBOMCTBAMHU.

[Tpu ¢pusnonoruueckux 3Hauenuss pH 7,34—7,36 in vivo HU O/IHa a-aMUHOKHUCIIOTA
U HU OJMH O€JNOK HE HAaXOIUTCS B M303JEKTPUUYECKOM COCTOSHUHM, a mpeoliaaaer
aHHOHHAas (hopMa, OTPUIIATENBHBIN 3apsii KOTOPOIl ypaBHOBEIIMBAETCS KATHOHAMH HATPUS
u kaymst (Na+ u K+).

Ilpakmuueckaa uwacmo

Heas: onpenenuts pH pacTBOPOB aMHUHOKHUCIIOT U CHENIAaTh BBIBOJ O 3aBUCHMOCTHU
3HayeHust pH ot ctpoenust aMuHOKUCIOT. [Ipo10IKUTE U3yyaTh BO3MOXKHOCTU AATYUKOB
u nporpammsl Relab Lite.

PeakTuBBI H 000pPyI0BaHUE:

1. KommbroTep.

2. KomnbrorepHsbiit uaTepdeiic coopa nanueix Releon Lite.

Hatuuk  omnpenenenuss pH, Xumuueckue CTakaHbl, [POMBIBAJIKA, BOJA



muctwiupoBanHas, 0,01 M pacTBOpbsl aMUHOKHCITOT (IVIMLIMHA, aJJaHWHA, TIIyTAMUHOBOM
KHUCIIOTBI, JIM3UHA).

WHCcTpyKIus 0 BBIMOJIHEHUIO J1a00paTOpHOIl paboTHhI:

1. 3akpenure natuuk pH B nanke mrTaTMBa M MOJKIIOYUTE U €T0 K IJIAHIIETHOMY
peructparopy (KoMmbroTepy). 3amycTuTe nporpammy uzMepenuit Releon Lite.

2. B xumunueckuil crakad Haneite 30 M1 pacTBOpa riUIMHA, OMycTUTE natdyuk pH.
KoH4MK 4yBCTBUTEIBHOTO 3JIEMEHTA JIOJDKEH OBITh MOTPYXKEH B PACTBOP HE MEHEE UYeM Ha
3 cM U He KacaTbCsl HU JIHA, HU CTEHOK CTaKaHa.

3. Haxxmute kHomky «Ilyck». 3aduxcupyiite mnokasanus pH pacrBopa
AMHUHOKHUCJIOTBI.

4. IIpomoiiTe JaTYMK U3 pacTBOpa JUCTUILUIMPOBAHHOW BOJOM.

5. AHanOru4HO NOBTOPUTE NI, 2—4 [JId IPYyTUX aMUHOKHUCIIOT.

6. Pe3ynbTarsl u3mepeHuii 3anecuTe B TAOJIHILY.

7. Cnenaiite BBIBOA.

Pe3ynomamul usmepenuil/naono0eHuil

['sryramuHo-
Basi KHCJI0TA

Caunun AJTaHUH JInzun

Dopmyia AMUHOKHUCIIOTHI

CooTHomeHne GyHKIIMOHATBHBIX TPYIIIT
(aMuHO- ¥ KapOOKCUITLHOM TPYIIITHI)

3nauenue pH no natuuky

LBeT nakmyca

L{BET METHIIOBOTO OPAHKEBOTO

[{BeT penondranenna

[[BeT yHHBEpCAIBHOIO UHANKATOPA

JlaGopaTopHas padora Ne2

Omnpenenenne Nn303JIEKTPUIECKON TOUKHU KEJTATUHBI

TeopeTnueckas yacThb

B un3o3nexTpuyeckoil Touke pacTBOPBI OEJIKOB HEYCTOWUYMBBI. Mojekynbl Oenka ¢
OJIMHAKOBBIM KOJIMYECTBOM IMOJOKHUTEIBHBIX U OTPULIATEIBHBIX 3aPSIIOB JIETKO BBHIMAAAIOT
B ocanok. 3HaueHue pH, cOOTBETCTByIOIIEE M303JIEKTPUUECKON TOUKE, SIBISETCS
XapaKTepHbIM ISl Kakaoro Oenka. BeimageHue Oenka B 0OCaZOK MOYKHO YCKOPUTH
100aBJIeHUEM BOJOOTHUMAIOIINX BEIIECTB, HAIIPUMEP 3TUIIOBOTO CIMPTA.

XKenaruna (xKenaTuH) — MONMIAECHEPCHAs CMECh MOJUMNENTUIOB (MOJEKYJIApHas
macca—>50—70 Tteic. /1), 0Opa3yemas U3 KoJuiareHa.

XKenaruna oOpaTUMO KOAryIUPYIOMUNA KOO, TOTy4aeMblil U3 (pUOPHILISIPHOTO
Oenka KoJUlareHa BbIBAPMBAHMEM B BOJIE IIKYPBI KHUBOTHBIX, KOXKH, KOCTEH, XpAILIEH UITU
CYXOXWJIHMM, T. €. MaTepuaia, B KOTOpOM coiepxuTcs komnareH. Koctu mepen
KUTISTYEHUEM OOBIYHO CHavasia 00e3KUPHUBAIOT, @ UX MUHEpaJbHble KOMIOHEHTHI YAAISIOT,



oOpaOateiBasi kucinoto. LlKypy, KOXy M CYXOXWIHMS TPOMBIBAIOT U 0O0padaThIBAIOT
U3BECTHIO, 4YTOOBI pPa3MATYUTh KOJUIATE€H IEpe] €ro IpPEeBpAllCHHEM B IKEJIATHHY.
[TonyueHune jkenaTHHBI CXOJHO C IOJYyYEHUEM Kies, HO BbIBapUBAHHWE B Ipoliecce €&
IPUTOTOBJIEHUSI JJIUTCS HE CTOJIb IOJITO U HE IPUBOAUT K MOJIHOM JeTpajaliii KoJjulareHa
710 KUAKUX KOHEYHBIX MPOAYKTOB, MTO3TOMY Y JKE€JIaTHHBI KEIATUHUPYIOILIAs CIOCOOHOCTh
BBIIIIE, YEM Yy KIIES.

[Toutu 20% Beca >kenaTUHBI COCTABISET AMHUHOKHUCIOTA MHULIKH. Takue OelKOoBbIe
IIPOJIYKTHI, KaK MsICO, O€IHBI ATOM aMHUHOKHUCIIOTOM, SBJISIFOLIEHCS OJHUM U3 UCTOYHUKOB
SHEPrUM ISl OPraHu3Ma, MO3TOMY JKEJIATUHY MOKHO CUMTaTh MPEKpacHOW A00aBKOM K
MSICHOMY pauuoHy. B kadecTBe 00paTMMO KOAryJupyroILIEro KoJulouaa KeJlaTUHA
NpeJoTBpallaeT KPUCTAJUIM3ALMIO caxapa; C ITOU 1IENIbI0 €€ MPUMEHSIOT B KOHAUTEPCKOM
MIPOMBIIUIEHHOCTA U IPH U3TOTOBJIEHWH MOPOKEHOIr0. B MpoU3BOACTBE MOPOKEHOIO €€
UCIIONB3YIOT TaKXe M TOro, YToObl yMEHBIIWTh CBEpTHIBaHME Oenka, Ka3eHuHa,
Omarojaps 4eMy M caM Ka3eWH, M XHpP B MOJOKE Jydile ycBauBaroTcs. JKematuny
A00aBJISAIOT BO MHOTHE JOMallHue Onona W B monydadpukatbl TOPTOB U KEKcoB. B
KayecTBe Oelika-MOoAU(UKAaTOpa OHA MOXKET CIYXKHUTh IPEBOCXOJIHBIM PEAKTHBOM IS
oOHapyXeHHsI HEOOJIBLIINX KOJIMYECTB TAHHHUHA.

Ilpakmuueckaa uwacmo

PeakTuBbl u obopynosanue: 0,5%-i1 pactBop kenatunsl, 0,1 M pacTBop yKCycHOU
kucioTer; 0,1 M pactBop arerata HaTpus; 96%-i1 STUIIOBBIN CIUPT, MPOOUPKHU; MEPHBIC
MUIETKY, JaT4uKk onpeneneHus pH, XuMUYeckue CTakaHbl, NPOMBIBAjJKa, BOAA
muctuiunpoBaHHas. Komneiorep. Kommnbiorepsiit unTepdeiic cOopa nanHeix Releon
Lite.

Hucmpykuyus no vtnoiHeHu10 1a00pamopHoil padomol:

1. B mTh IpOHYMEPOBAaHHBIX MPOOUPOK MPUIEHTE PACTBOPBI YKCYCHOM KHCIOTHI U
alieTaTta HaTpUs B KOJIMYECTBAX, YKA3aHHBIX B TA0JIULIE.

2. [locne ywero B kaxayio mpoOupky no6aBpTe mo 1 cM3 pacTBopa KeIaTHHBI U
XOpOLIO MepeMeLIanTe.

3. B xaxnayio mnpoOupky mnpubaBpTe mo 4 cmM3 O3TWUIOBOTO CHUpPTa U CHOBA
IIEpEMEIIIANTE.

4. Yepe3 5—10 MuH mpocMOTpUTE BCE MPOOMPKH M OLIEHUTE CTENEHb MYTHOCTH
noJydyeHHbIX cMmecel. pH Hambosee MyTHOW CMECH COOTBETCTBYET HM303JEKTPUUECKOMN
TOYKE JKEJIATUHBI C TOMOLIBI0 AaTuuka pH.

Odopmnenue pezyromamos

PesynbTarel onbitTa odopmMute B BuAe Tabmuibl. OnpeaenuTe U303JEKTPUUECKYIO
TOYKY JKEJTATUHBI.

Pe3ynrvmamul uzmepenuil/nadarooenui



0,5%-i1 pacTBOp Crenenr,
Ne ipo-| Cocras 0ydep- ’ ITWIOBBIII |MYTHOCTH IO 5-
N 3 pH cmecu JKeJIaTH N
OMpKM | HOH CMecH, CM 3 cniupTt, c™M 0a/lJIbHOM
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 5,1 1 4
1,8 1,8 5,7 1 4

Konmponwvuwvie gonpocwi:
1. KakoBo cTpoeHune a-aMuHOKUCIIOT, HOMEHKIIATypa aMUHOKHUCIIOT, U30Mepusi?
2. Knaccudukamnus a-aMUHOKHUCIIOT IO XapakTepy OOKOBOTO paaukana, (HhU3uKo-

XUMHUYECKHUE XapaKTePUCTUKH OOKOBOW paaukaina. Kmaccudukanus a-aMHMHOKHUCIOT IO

CIOCOOHOCTH CHHTE3UPOBATHCS B OPraHU3ME.

3. KakuMu KHUCI0THO-OCHOBHBIMHU CBOMCTBAMU 00J1a1aI0T a-aMUHOKHUCIIOTEI?
4. O0mue nyTH oOmeHa a-aMHHOKHUCJIOT B OopraHusMe. Peakinn

,Z[eKap6OKCI/IJII/IpOBaHI/IH, TpaHCaAMHWHHUPOBAHUA, OKUCIIUTCIIbHOI'O AC3aMUHUPOBAHNAA.

Tecmoevie 3a0anus:

1. TpuBHanpHOE Ha3BaHHUE 2-aMUHO-3-THIPOCKUIIPONIAHOBON KUCIIOTHI

1) cepun;

2) TUPO3UH;

3) OKCHUIIPOJINH;

4) anaHuH.

2. Haszpanue amunokuciotsl H2N — (CH2)4 — CH(NH2) — COOH

1o 3amectuteabHoi HoMeHnknatype IUPAC:

1) 2,6-nuamMyUHOTreKCaHOBAs KHCIIOTA;

2) 2,6-anaMUHOKAIIPOHOBAS;

3) a,8-1MaMHHOKAaIpPOHOBAs;

4) 1-xap6okcu-1,5-1MaMUHOTICHTaH.

3. BoKOBO# pajuKal acnaparuHoBOM KHUCIJIOTHI:

1) runpo@uiIbHBIN, MOJIAPHBINA, HOHOTE€HHBIN, 3apsSKEHHBIA OTPULIATENIBHO;
2) ruApOPUIIbHBIH, MOJAPHBIA, HOHOT€HHBIH, 3apsSKEHHBIN TOJI0KUTEIBHO;
3) runpo@UIbHBIN, MOJISAPHBIA, HEHOHOTEHHBIN, HE3aPsHKEHHBII;

4) ruapodoOHBII, HEUOHOT€HHBIH.



4. boKOBOH paiuKal apruHuHa:

1) runpoduabHBIN, TOJSIPHBIA, HIOHOTE€HHBIHN, 3aPSXKEHHBIA OTPUIIATEIIBHO;

2) ruapopUIIbHBIN, TOJSPHBIN, MOHOTEHHBIH, 3aPsKEHHBIN MOJI0KUTEIBHO;

3) ruipoUIBHBIN, TIOJSIPHBIM, HEHOHOTEHHBIN, He3apsKEHHBIH;

4) ruapodoOHBII, HEUOHOT€HHBIH.

3aganuda:

3ananme 1.

Cmech mMIMHA, ajJaHWHA, JU3UHA, apTMHUHA, CEPUHA U TIYTAMUHOBOM KHUCJIOTHI
pazzesnsiim MeToIoM 3JiekTpodopesa npu pH 6.

Onpenenure HarpaBieHUE ABMKEHUS aMHUHOKHCIOT TP 3JeKTpodopese, eciu
U302JIEKTPUYECKNE TOYKH ITUX aMUHOKHUCIIOT COOTBETCTBEHHO paBHbI 3HaueHusM pH: 6,0;
6,0; 9,8; 10,8; 5,7 u 3,2.

Pemenne:

B wuzosnekrpruueckoir Touke (pl-pH) cymMmapHbIil 3apsii a-aMHHOKHCIIOTHI PaBEH
HYJI10. B TaHHBIX yCIOBHSIX TaKOE COOTHOLIECHHUE BBIMOJHSIETCA ISl aJaHWHA, MIMLIWAHA U
CepHHa, 3TH AaMUHOKUCIIOTHI B AJIEKTPUUECKOM TMOJIE TIEpEMEeIaThbcs He Oy IyT.

[Tpu pH > pl npeobnanaer annonHas Gopma U aMUHOKHUCIIOTA (B JAaHHOM Ciy4yae
rIIyTaMUHOBAs KUCIIOTa) Oy/IET MepeMelaThecsi K aHOY.

B cinyuae, xorna pH < pl B pactBope mpeoOnamaer kaTHOHHAs (GopMa, MOITOMY
JIU3WH U apTHHHUH OyIyT IEPEMENIaThCs K KaTomdy.

3ananme 2.

JlaHbI TP aMUHOKHCIIOTHI: acaparuHoBasi, TM3UH U TULIUH. Onpenenure, B KaKou
cpelie — KHUCJIOW, HEUTPaIbHOW MM HIENOYHOM — OYyAYT HaXOAUTHCS U303JIEKTPUUYECKUE
TOYKH 3TUX KHUCJIOT [0 CPABHEHUIO C MIIMIUHOM, ISl KoToporo pl = 6.

Pewenue:

VY acnaparuHoBoit kKucioThl pl OyneT HaXxoauThcsl B 00Jiee KUCIOM cpeie, YeM Y
[JIMIMHA, TaK Kak JJIs TOJABJICHUSI JHUCCOLMAIMM BTOPOMl KapOOKCUIIBHOW TPYIIIbI
TpeOyeTcs MOMOTHUTETHHOE KOJTMIECTBO HOHOB H+.

VY nuzuna pl Oyaer HaxoauThesa B GoJiee MIENIOYHOM cpelie, YeM y TIUIMHA, TaK Kak
JUIS TIpeoTBpalieHuss odpazoBanus BTopodt NH3+ rpymmbl TpeOyeTcsi HOMOJHUTEIBHOE
KOJIM4ecTBO NOHOB OH-.

3aganue 1Jis1 pasBUTUA PYHKIHUOHAJIBLHON T'PAMOTHOCTH

[loueMy cBexee MOJOKO HE CBEPTHIBACTCA NPU KHUISYEHUH, A TOJKHUCIIEE
cBéprbiBaeTcsi? YUTO MOXHO chenarb, 4TOObl M30€XaTb CBOPAYMBAHUS TOJKHUCLIETO
MOJIOKA?

Omeem:

[Ipy kunsyeHWH MOJIOKAa Ka3eWH BCErJa JIEHATypUpPYET, HO BBINAAAET B OCAIOK
TOrAa, KOrJa JWIIEH 3apsga. B CcBEXEM MOJOKE MOJEKYJIbl Ka3euHa HMEIOT
OTpULIATENbHBIN 3apsan. MoJekynbl Ka3eruHa JUIIeHbl 3apsaa B KUCIoW cpene( T. €. B



KHCIJIOM MOJIOKe). Ciie1oBaTeNbHO, U303JIEKTPUUECKAsl TOUKA Ka3eMHa HAXOAUTCS B KUCIIOM
cpene. [IpenoTBpaTuTh CBEPTHIBAHUE MOKHO MYTEM TOOABICHUS COJIBI.

Jlabopamopnasa paboma Ne 3

Onpeoenenue memnepamypul naa6a1eHUA AMUHOKUCIOM

Teopemuueckasa yacmep

Kaxxgoe wWHIMBHUOyanbHOE COEIUHEHHE XapaKTepu3yercs HabopoM (HU3UKO-
XUMHUYECKUX KOHCTaHT. Hambonee pacnpocTpaHEHHBIMH U3 HHUX SBISIOTCS TeMIepaTypa
KUIICHUS U TUIaBJICHUS, TOKA3aTelb MPEJIOMIICHUS, INIOTHOCTD.

TemnepaTypoil 1IaBlIeHUs] CYUTAIOT UHTEPBAJ TEMIIEPATyp C MOMEHTA MOSIBICHUS
KUAKON (Pa3bl 10 MOMEHTA MOJHOTO UCYE3HOBEHMs TBEPOM (pa3pl. UeM BelecTBO yulle,
TEM MEHbIIE HHTEpBAJ TEeMIEpaTyphl IUIaBieHUs (kak mpasBuio, He Oosee 0,5°C).
He3HnauuTenbHble KOJTUYECTBA MPUMECH MPUBOAAT K CUIBHOMY CHIKEHUIO TEMIIEPaTyphl
I1aBiaeHUs. PacxoKIeHue OINpenensieMol TeMrepaTrypbl IUIABICHHS M CIPaBOYHOM
BEJIMYUHBI JJIs1 YACTOIO COEMHEHMS TOJKHBI COBIAATh.

[Ipu HarpeBaHMM BelleCTBAa B HEM YCTAHABIMBAETCS TEIUIOBOM OallaHC: CKOPOCTh
MOJIBOJIa TeIjla B KaKOHW-TO MOMEHT CTAaHOBUTCS PaBHOW CKOPOCTH €ro pPacCEUBaHMUS.
[TockoabKy CKOPOCTB MOABOIA U CKOPOCTh PACCEMBAHMS 3aBUCST OT PA3HOCTH TEMIIEPATYP
MEXAY OOBEKTOM M CpEelod, TO B COCTOSIHUM TEIJIOBOTO PAaBHOBECHUS Yy BEIECTBA
yCTaHaBJIMBaeTCA OIpenesi€éHHas Temrneparypa. OHa 3aBEJOMO HHXKE, YEM TeMIeparypa
IJIaMEHHU, 33 CYET PACCEUBAHMS TEILIA.

AMMHOKHCIIOTBI — O€CLIBETHBIE KPUCTAIIMYECKUE BEILIECTBA, PACTBOPUMBIE B BOJIE;
£ 220—315 °C. Bricokas TemMiieparypa IJIaBJieHUss aMUHOKHUCIIOTHI CBSI3aHA C TEM, UTO
UX MOJIEKYJIbl UMEIOT CTPYKTYPY TJIaBHBIM 00pa3oM aM(OTepHBIX (ABY3apsAHBIX) HOHOB.

JI71st Bcex aMUHOKHUCIIOT HE TPEICTABIIAETCS BO3MOKHBIM OJJHO3HAYHO (PUKCHUPOBATH
TEeMIIepaTypy IUIaBJICHUS], IOCKOJIBKY 3TOT MPOLIECC COMPSIKEH C PA3JIOKEHUEM.

Tepmuueckass aecTpykuus ¢parMeHTa TIJIMIMHA HaOMIoAaeTcss B HWHTEpBaje
TEMIIEpaTyp, Kak IpaBUO, B 3aBUCHMOCTH OT 3aMECTHUTENIEd B pagukale, MNPUYEM
XapakTep paJuKasa BIUSET Ha CTAAUHHOCTh U CKOPOCTH MPOLIECCa PA3JIOKEHUS.

Ilpakmuueckasn wacmo

Heab: mpoJIeMOHCTPUPOBATH BO3MOKHOCTH CIIMPTOBKH /111 HArPEBaHUs BELIECTB.

[lepeyenb naTyukoB LUQPPOBON JAOOPATOPUU: AATUYMK BBICOKOTEMIIEPATYPHBIN
TEPMOITAPHBIH.

JlononHuTENbHOE 000PYI0BAHKE: ITATUB C 32KUMOM; CITUPTOBKA.

Marepuanbl U peakTUBBI: CIUPT STUIIOBBIA, aMUHOKHCIIOTHI.

Texnuxa 6e3onacnocmu:

1. PaGora cBs3aHa ¢ OTKPBITHIM IJIaMEHEM — OeperuTech oxora!

2. Tepmonapa mocie MU3BICUYECHHS] U3 TUIAMEHHM OCTBHIBAET HE cpazy — Oeperurech
oora!

3. B cnupToBKE COAEPIKUTCS TOPIOYAst JKUJKOCTb.



4. PaboTath B OUKax.

Hucmpykuyus K binoJIHeHUI0 1a00pamopHoil padomaoi:

B npoOupky HachllmbTe MOPOIIOK IVIMIMHA HAa 2—3 CM IO BBICOTE. 3aKpENuTe
OpoOMpKY B JalKe IITaTHUBAa, & TEPMONAPHBIA NAaTYMK TaK, YTOObI €r0 KOHYMK JTOXOAUI
MOYTH /0 JHAa TPOOUpPKH, HO HE Kacajucsi HU JOHa, HU cTeHOK (puc. 1). OtmerbTe
TEeMIIepaTypy IIIULUHA.

3aXTUTe CIUPTOBKY U MOCTaBbTE €€ Mo MPOOUPKY C TIIULUHOM.

HaGmronaiiTe 3a M3MEHEHUEM TeMIlepaTypbl, 3aHOCS PE3yJbTaThl HU3MEPEHUN B
Ta0IuUILy.

Yepes HEKOTOPOE BpeMs [10CIIE Hayalla HarpeBaHUs TEMIIEpaTypa CTa0MIN3UPYETCH.
[Tocne 3TOro ocTaHOBUTE HarpeBaHMUE.

Obpatute BHHMaHue! CTaBUTh HarpeTyr MNPOOUPKY B IUIACTUKOBBIM IITATHB
Henb3s. Hy)KHO 10’KIaThesl €ro OXJIaKIAEHUS B JANIKE [ITAaTUBA.

Pe3ynomamul usmepenuil/naono0enuil

Ne  Temmeparypa rmnuaa [Temrieparypa rmnuHaTemneparypa riauiuHa |[TemepaTypa riIHIHHA
0e3 HarpeBaHUs uepes 1 MuH uepe3 3 MUH uepes 5—6 MuH

1

Ne  Temneparypa amanuna |[Temneparypa ananuna [[emnepaTtypa ananuHa |[emmnepaTypa ajlaHMHA
0e3 HarpeBaHUs uepes 1 MuH uepe3 3 MUH uepe3 5—6 MuH

2

Ne [Temneparypa rmyra-  [Temmneparypa riyra-  [Temneparypa rmyra-  [Temmeparypa riyra-
MUHOBOW KHCTIOTHI 0€3 [MUHOBOW KHCIIOTHI Ye- |[MHHOBOM KHUCJIOTBI Ye- (MHUHOBOW KHCIIOTHI Ye-
HarpeBaHus pe3 1 MuH pe3 3 MuH pe3 5—6 MuH

3

Ne [Temneparypa musuHa (Temmneparypa nuzuHa  [Temneparypa simsuHa  [Temmeparypa nu3uHa
0e3 HarpeBaHUs uepe3 1 MUH uepes 3 MUH uepe3 5—6 MUH

4
AHanoeuuno nposedume onvim ¢ OpyeUMuU AMUHOKUCIOMAMU, HANPUMED AJIAHUHOM.
Buieoowi:
Coenatime 661600 0 memnepamype niaGIeHUs amunokuciom. Yem oHa

obycnosnena?

KoHTpOIBHBIE BOIIPOCHI:
1. Ilouemy Temmeparypa, 10 3HaYEHUNA KOTOPOM yNAETCS HArpeTh BEIIECTBO, HUXKE

TEMIIepaTypbl IUIAMEHH?

2. TloueMy HEBO3MOKHO OJTHO3HAYHO 3a(pUKCUPOBATH TEMIEPATYPY IUIABICHUS IS

AMUHOKHCJIIOT?

3. Ucnonb3ys

JaHHBIC

JUTEPATYPHI,

3aMCHHUMBIX U HC3aMCHHUMbIX aMHWHOKHUCIIOT.

CpaBHUTC

TeMIIepaTyphbl

IIJTaBJICHUSA



Jlabopamopnasa paboma Ne 4

Bnuanue memnepamyput na ceoiicmea 6enxoe

Teopernueckas 4acThb

OO1mmMM CBOMCTBOM a-aMHHOKHCIIOT SIBJISIETCS TTPOIIECC MTOJTMKOH/ICHCAIIHH,
IPUBOASIINNA K 00pa30BaHuUIO NMENTUIOB. B pe3ynbrare 310 peakiuu GopMHUpPYIOTCS
aMUJHbIE CBSI3U MO MECTY B3aUMOICUCTBUSI KAPOOKCUIILHOM IPYIIIIBI OJTHOH a-
AMUHOKHUCIIOTHl 1 aMUHOTPYIIIBI APYroi a-aMUHOKUCIIOTHL. B menTuaax sta cBs3b
HA3bIBAETCS MENTUIHON CBSA3BIO B COCTABE MENTUIHON IPYIIIIHI.
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Puc. Cxema o0pa3oBaHUs MENTUTHON CBSI3H
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Puc. Cxema oOpa3oBanus TpeoHMWIPEHUATAHUITUPO3IUHA

Ha3Banuss mnentuaoB CTpOATCS MyTEM  MOCIEAOBATEIIBHOTO  NEPEYUCIEHUS
AMUHOKHUCJIOTHBIX OCTAaTKOB, HauMHasi ¢ N-KOoHIa, ¢ go0aBieHueM cyddukca -ui, Kpome
nocieaHeil C-KOHIIEBOM aMUHOKHCIIOTHI, JIJIsl KOTOPOW COXpaHsIeTCsl €€ MOJHOE Ha3BaHUE.
JIist ocTaTka acrmapariHOBOM KMCJIOThI HCIIOJIB3YETCS HA3BaHUE aCIapTHIL.

Y cTaHOBNEHO, YTO AJISl KAXKAOTo OesKka XapakTepHa TOJIBKO OJIHA MPOCTPAaHCTBEHHAs
CTPYKTypa, B KOTOpPOH OH CTaOMJIEH W MPOSIBISET OMOJIOrMYECKYH0 aKTUBHOCTBh. OJTa
CTPYKTypa HOCHUT Ha3BaHME HATUBHON koHbopmaimu Oenka. M3MeHeHHME HATHUBHOM
KoH(popmaluu Oenka, COMpPOBOXKAAIOIIEECS MOTepeld XapaKTEepPHBIX ISl HEro CBOWCTB:
pPacTBOPUMOCTH, OMOJIOTUYECKONM AKTUBHOCTH, 3IEKTPOPOPETUUYECKON MOABUKHOCTH U

Ip., Ha3bIBAETCS JeHaTypauuen. JleHarypanus, Kak IpaBuiIio, 3aTparuBacT Y€TBEPTUYHYIO,
TPETUYHYI0 M YAaCTUYHO BTOPUYHYIO CTPYKTYphl O€JIKOBOM MOJEKYyJIbl U HE
COMPOBOXKAACTCS KaKUMH-THMOO0 H3MEHEHUSMU TMEPBUYHONW CTPYKTYphl. JleHaTypaiiuio
MOTYT BBI3BIBATh pa3lnyHble (U3NYECKHE U XUMHUYECKHE (AKTOpBL:  BBICOKAs



TEMIEpaTypa, MEXaHWUYECKHE BO3IAEHUCTBUSA, JCHUCTBUE HWOHU3HMPYIOIIMX W3Iy4YECHHH,
o0paboTKa yJIbTPa3BYKOM, JCHCTBHE OPraHMYECKUMHU PpACTBOPUTENISIMH, PACTBOpaAMU
KHUCJIOT, LIEJIOYEH, COJIEN TSKENBIX MeTauioB. [IpuMepoM TEIioBO# AeHAaTypaluu MOXKET
CIIyKUTh CBEpPThIBaHUE Oeyika mpu Bapke sull. JleHarypaiusi O€JIKOB MHPOUCXOJIUT B
KeIyJIKe, TJe UMEETCs] CHIIbHOKHUCIIAs Cpefia U 3TO CIOCOOCTBYET PACIICIUICHUIO OETKOB
npoTeoNuTHUYeCKUMH  (pepmentamu. [lo wMepe crapeHus OpraHM3Ma MNPOUCXOAUT
MOCTETEHHAs, XOTSA U Ype3BbIYalHO MEIJICHHAs, JACHAaTypauus OEJIKOB M CHUKEHHE HX
runpodunsHocTH. [lpu ompenenéHHbIX YCIOBHSIX JIE€HATYpUPOBAHHBIM OEIOK MOXKHO
YaCTUYHO WJIM MOJHOCTBIO BEPHYTHh K HCXOJIHOMY HATUBHOMY COCTOSIHMIO. Takol mponecc
Ha3bIBAETCS pEeHATypalMeil, a 0eJI0K — PEeHATYpPUPO- BAHHBIM. DTOT MPOLIECC TPOUCXOIUT
CaMOMPOMU3BOJILHO TIpH 3HaYeHUsIX pH u Temmeparypbl, 00eCreynBaOIMX CTAOMIBHOCTD
HaTUBHOM (opmbl. PenaTypanuio OOBIYHO TPOBOAST B MSITKHX YCJIOBHSIX, MEIJICHHO
CHHMAas BO3JICUCTBHE.

OObryHO fAeHaTypanusi Oenka HaONoJaeTcs in Vitro, mMpu BO3ACHCTBUM Ha HETO
aHOMANbHON TeMIepaTypbl WM AeHaTypaHTa MmodeBunbl, H wumu OH~ uonos (T. e.
anomaneHoro pH) m 1. 1) OpHako pacnaj TBEPAOW CTPYKTYphl Oeiika W 3aTeM eé
NOBTOPHAsi caMOOpraHu3alus NPOUCXOAUT U B JKMBOM KIIETKE — YTO WIPAET BAXKHYIO
POJib, HAIIPUMEP B MPOILECCE TPAHCTIOPTa OETIKOB Yepe3 MEMOpPaHBbI.

B wunrepane temmnepatyp, npubnusutenbHo or 0 mo 40 °C, pacTBOpHUMOCTH
0OJBIIMHCTBA OEJNKOB BO3pacTaeT C MOBBIIMIEHHEM TeMmiieparypbl. Ilpu Temmepartypax,
npesbimatonmx 40—50 °C, OOMbIIMHCTBO OENKOB YTpauuMBaeT CTAOMIIBHOCTD,
HAYMHAETCA WX JEHaTypauus, COIMNPOBOXKIAMOIIAACS OOBIYHO PE3KUM CHH)KEHHEM
PacCTBOPUMOCTH.

[IpakTHueckas 4acThb

Ienwy: npoIEMOHCTPUPOBATH MPOILIECC JIEHATYpaLUK OesKa.

[lepeuenb naTunkoB IU(PPOBOY JTA0OPATOPUU: JTATUYHK TEMIIEpaTyphl (IIJIaTHHOBBIN).

JlononHuTeapHOE 000PYIOBAaHUE: IITATUB C 3AKHUMOM; CITUPTOBKA.

Marepuansl U peakTUBBIL: pACTBOP SUYHOrO O€JKa.

Texnuka 6ezonacnocmu:

1.  Pabora cBsi3aHa C OTKPHITHIM TUIaMEeHEM — OeperuTech oxkora!

2. Jlatuuk TemrmepaTyphsl MOCIe U3BJICUCHUS U3 IIAMEHH OCTHIBAET HE Cpa3y —
oeperurech oxora!

3. B cnupToBKe cComepKUTCS TOPrOYast JKUIKOCTb.

4. PaboTaTh B oukax.

Hucmpykyus K binoinenuio 1ad60pamopHoi paoomaoi:

B 4 npoOupku mnomectute mno 0,5 M pacTtBopa SHYHOro Oenika. 3aKkpenuTe
MpoOUpPKY B JIalKEe IITaTUBA, a AATYUK TEMIEPATYypbl TaK, YTOObI €r0 KOHUYUK JIOXOUJI
NOYTH 1O JIHa MPOOUPKH, HO HE Kacajucsi HU JHA, HU cTeHok (puc. 1). OTMmerbTe



TEMIIEpaTypy pacTtBopa sAuyHOro Oenka. [IpuUroTOBIEHHBIM  pacTBOp  JOJDKEH
IPEIBAPUTEIBHO OBITh OXJIAXKIEH.

3aXTUTE CIOMPTOBKY M MOCTaBbTE €€ IMOJ MPOOUPKY C pacCTBOPOM SIMYHOIO OejKa.
HabGuronaiiTe 3a nN3MEHEHHEM TeMIEpaTypbl, 0COOEHHO BHUMaTeNbHO nocie 50 °C, 3aHocs
pE3yNbTaThl U3MEPEHUI B TAOIULLY.

Uepe3 1—2 MHUH OCTaHOBHUTE HarpeBaHHUE.

PactBop oxnaaute u pactBopure B Boje. Caenaiite BbIBOI.

Obpatute BHHMaHue! CTaBUTh HarpeTyr MNPOOUPKY B IUIACTUKOBBIM IITATHB
Henb3sa. Hy)KHO noKIaTees €€ 0XJIaXACHM B JIANKE IITATHBA.

Jlj1s cpaBHEHMSI IPOBEAUTE OIBIT C U30JISITOM PACTUTEIBHOIO OEJIKA.

Pe3ynvmamul uzmepenuil/nadarooenui
Temneparypa HarpeBanus | BpeMms HacTymuieHus IeHaTypauuu

PactBop ssmaHOTO OENKa

W3omat pacTUTenbHOTO Oenka

(ropoxoBoOr0)

KoHTpoJibHBIE BONIPOCHI:

1. Kakne nu3MeHeHus MpOUCXOJAT B CTPYKType Oenka Impu HarpeBaHuu?! MeHsercs
JIM €ro NepBUYHAS CTPYKTypa?

2. Kak Ha3pIBaeTcCs mpolecc CBEPThIBaHUS OETKOB?

3. [loueMy cBepHyBIIMICS OEIOK HE pacTBOPSETCA B BOAE?

3ananue:
[Ipuneiite k sSUYHOMY OCJIKY CHOUPT WIM KUCIOTy. YTo HaOmomaeTe mpu
n00aBjIeHUH K OeJKY CIIUPTA U KUCIOTHI?
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