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HosicHuTeIbHAA 3aNIMCKA

Axmyanvnocms npozpammol

[Iporpamma mMeeT COMANTBHYIO 3HAYUMOCTD JIJIS Halrero oomectsa. Poccuiickomy
oOIIEeCTBY HYXKHBI O0pa30BaHHBIC, HPABCTBEHHBIC, MPEANPUUMYNBBIC JIOAH, KOTOPHIC
MOTYT CaMOCTOSITEJIbHO TPUHUMATh OTBETCTBEHHBIC PEIICHUS B CHUTYalMsIX BBIOOPA,
MIPOTHO3UPYS UX BO3MOXKHBIC mocieacTBus. OaHa u3 3a7a4 o0pa3oBaHUs HA CETOAHSI —
BOCIIUTaHHE B peOEHKE CaMOCTOSITEIHHON JIMYHOCTH. [laHHas mporpamma CrocoOCTBYET
Pa3BUTHIO Y YUAIIUXCSI CAMOCTOSITEILHOTO MBITIICHUS, (OPMHUPYET YMEHUS TPHUOOPETAThH
U TPUMCHSATH, TIOJyYCHHBIC 3HAHWA Ha TpakTuke. Pa3Butne um GopMHpOBaHUE
BBIIIICYKA3aHHBIX KAaueCTB BO3MOXKHO Oiaromaps pPa3BUTHIO HAyYHO-TIO3HABATEIBHOTO
WHTEpeca BO BpeMsl 3aHATHH.

Kypc mpeaHazHaueH ydYammMmcs CTapIied MIKOJIBl  €CTECTBEHHO-HAYYHOTO,
TEXHOJIOTUYECKOTO WM YHHBEPCAIBHOTO MpoQuiIe o0ydeHHUs U MOXKET OBbITh Kak
o0s3aTeIbHBIM ~ YYEOHBIM TPEAMETOM IO BBIOOPY ydaimlerocss W3 KOMIIOHEHTa
oOpa3oBaTeNbpHON OpraHU3alMi B BAPUATUBHOW YaCTH y4eOHOTO IJIaHA, TaK U KypCcOM B
paMKax BHEYPOUHOH JCATEIBHOCTH W/WIW JOTOJHUTEIHLHOTO oOpaszoBanms. [locoOue
PEKOMEHTyEeTCS MCTIOJIb30BaTh JIJIsl IPOBEICHHUS SJICKTHBHBIX KYPCOB.

KoHnenmusi coBpeMeHHOTO 00pa30BaHUs IMOAPa3yMEBAET, YTO YUUTEh IEPeCcTaéT
OBITh OCHOBHBIM HCTOYHMKOM HOBBIX 3HAaHWH, a CTAHOBHUTCS OPTraHU3aTOPOM
MO3HABATEIIbHON  JIEATENTbHOCTH  Y4YalllUXCs, K KOTOPOW MOXKHO OTHECTH U
MCCJIEIOBATENbCKYIO JeSITeNbHOCTh. COBPEMEHHBIC SKCIEPUMEHTAIBHBIE HUCCIIECIOBAHUS
M0 XUMHUHU YK€ TPYIHO MPEJCTaBUTH 0€3 MCIOJIb30BaHUS HE TOJHKO AHAJIIOTOBBIX, HO H



nupoBBIX  M3MEpPUTENbHbIX  mpubopoB. B  ®dexepanbHOM  ToCyJapCTBEHHOM
oOpazoBarenbHoM crangapre (PI'OC) mpommcaHo, YTO OJHHUM M3 YHUBEPCAIbHBIX
y4eOHBIX JEHCTBUN, MPUOOPETAEMBIX YYAIIMMUCS, JAODKHO CTaTh YMEHHE «IIPOBEICHHUS
OTIBITOB, MPOCTHIX KCIIEPUMEHTAIBHBIX UCCIIEIOBAHUM, TPSAMBIX U KOCBEHHBIX N3MEPEHHUI
C HCIOJIb30BAaHHEM AaHAJIOTOBBIX U HH(PPOBBIX M3MEPUTEIBHBIX MPHOOpOBY». st 3TOro
YUUTEIb XUMHH MOKET BOCIIOJIb30BAThCA YIEOHBIM 000pY0BaHHE HOBOTO MOKOJICHUS —
1M(POBBIMU JIAOOPATOPUSIMHU.

[MudpoBbie m1a6OpaTOpUH MO XUMHUH MPEACTABICHB AATYUKAMU AJIST U3MEPEHUS U
pEerucTpalvi pa3IMYHbIX MapameTpoB, uHTepdericamu cOopa JaHHBIX M MPOrPaMMHBIM
oOecrieueHrnEeM, BU3YATU3UPYIONIMM SKCIIEpUMEHTAIIbHbIE JIaHHbIe HAa dKpaHe. [Ipu 3ToM
DKCIEPUMEHT OCTa€rcsl TPAJAULMOHHO HATYPHBIM, HO JaHHbIE DKCIIEPUMEHTA
00pabaThIBAIOTCS W BBIBOAATCS HA HKpaH B pPEAJIbHOM MacliTade BpPEMEHU U B
panuoHanbHOU rpaduyeckoil popme B BUJE YUCICHHBIX 3HAUCHUH, AUarpamm, rpadukoB
1 Tabau. OCHOBHOE BHUMAaHUE YYaIIUXCs MIPU 3TOM COCPENOTaYMBaETCs HE Ha COOpKE U
HACTPOUKE IKCIIEPUMEHTATBHON YCTAHOBKH, & HA TPOEKTUPOBAHUU PA3ITHYHBIX BAPUAHTOB
MPOBEJCHUSI JKCIIEPUMEHTA, HAKOIUIEHMM JAHHBIX, HMX aHalM3€ W HHTEpHpeTaluy,
(OopMyJINPOBKE BBIBOJIOB.

C TOUYKM 3peHMsI HAYKH, SKCIIEPUMEHT — 3TO UCCIIEI0BATEIbCKUM METO 00yUYEeHHUS,
KOTOPBIM MOJHUMAET MO3HABATEILHBIN MHTEpEC Ha 00Jiee BBICOKUU YPOBEHb, YCHJIMBAET
MOTHBAIMIO CAMOCTOSITEIbHOM JEATENbHOCTU. lMccmenoBaTenbCKuii METON  SABIISIETCS
yCcIOBHEM (OPMUPOBAHUS HHTEpEca, MOTPEOHOCTH B CaMOCTOSITENBHOW, TBOPYECKOH
JEeSATENbHOCTH yYaIUXCSl.

HccnenoBarenbCKuil MPOLECC COCTOUT M3 HECKOJIBKMX 3TAIlOB: pa3/ielIEHuE CMECU
BELIECTB, BBIJCIICHUE MOJIEKYJI ONPECIEHHOTO CTPOCHNUS, X WACHTU(PUKALUS U U3yUEHUE
poJIi B ME€Ta0O0IM3ME.

3aHATHUS. UHTETPUPYIOT TEOPETUYECKUE 3HAHUS, U TPAKTUUECKUE YMEHUS, U HAaBBIKU
YYAIIHUXCS B €MHOM MPOLECCE ACSITENIBHOCTH yUeOHO-UCCIEI0BATEIBCKOIO XapaKTepa.

JlaHHBIM KypcC COJEp)KAaTeNbHO CBSI3aH C KypcamMd XHMHH, OMOJOTUU, QUZHKU U
HOCUT HWHTEIPUPOBAHHBIN XapakKTep, CHOCOOCTBYS Pa3BUTHIO €CTECTBEHHO-HAYYHOTO
MHUPOBO33peHUs ydamuxcs. B yueOHOM miaHe 37eKTUBHBIN Kypc «buoxumusy siBiasieTcs
4acThIO MpeAMETHOU oOmactu «EcTecTBeHHO-HayuyHBbIE MpeaMeTh». MaTtepuan mocoOus
o0OecnieunBaeT: 3HAKOMCTBO C COBPEMEHHBIMH (YHIaMEHTAIbHBIMU U TMPHUKIAIHBIMU
UCCIENOBaHUSIMU B oOjactu  Owoxumuu;  (GopMHpOBaHHE Y  OOydYaroImMXCs
KOHBEPIre€HTHOTO MBILIUICHUS; YIUIyOseHHe U 0000IIeHHe 3HAaHUW UIKOJIBHUKOB O
BBICOKOMOJIEKYJISIDHBIX BEIIECTBAaX, METOJaX WX W3YyUYEHHUs; PACKPBITHE TPUHIIUIOB
(YHKIMOHUPOBAHUS )KUBBIX CUCTEM; 3HAKOMCTBO C UCTOPUEN Pa3BUTHS €CTECTBO3HAHUS U
COBPEMEHHBIMHU DPa3pabOTKaMH YUEHBIX; BOCIHMTAaHHWE OEPEeKHOTO OTHOILIEHHUS K YKUBOMU
npupozie, POpMUPOBAaHUE KYJIbTYPhl MUTaHUS, 0OyUeHHE apTyMEHTUPOBAHHOMY BEJCHUIO
JUCKYCCHUU; KEITAHUE 3aHUMATHCSA HAYYHO-ITPAKTUYECKON A TEIbHOCTBIO.



[Tocobue comep UT METOAMYECKHEe KOMMEHTapHHM [0 OpraHM3alliH 3aHSATHI
(ocoOeHHOCTH, CTPYKTYpa, COAEPIKAHUE, BUJIbI 1€ATENbHOCTH, (POpPMBI 3aHATUH U T. 1.). Ha
3aHATUAX YydYallluecs pa3BUBAIOT AHAJUTHUYECKUE CIIOCOOHOCTHM TpU IPOBEICHUU
IPAaKTUYECKUX PAOOT, YCTAHABIMBAIOT MPUYMHHO-CIEICTBEHHBIE CBSI3U NpPHU H3YyUEHUU
METO/I0B OMOXMMHH, Y3HAIOT O BO3MOKHOCTAX MX NPUMEHEHHS B MEAMIIMHE, MMHILEBON
MIPOMBINIJICHHOCTH, (papMarieBTUKE.

Ileneeas ayoumopusn

Yyammecs 10 u 11 kmaccoB 0011eo0pa3zoBaTeNbHBIX MIKOJ, KOTOPhIE 000pYA0BaHBI
«IIIKOIBHBIMU KBAHTOPUYMAMM.

Lenv npozpammor

O3HaKOMUTh ydyallUXcsi C OWOXMMHEH KakK HayKOM OSKCIEpUMEHTAJIbHOM,
COUETalIlel B ce0e OPraHMYeCcKyl0 XUMHUIO U OnoJioruio. Takke JaHHBIM Kypc TOMOKET
cOpMHpPOBATh HABBIKM CaMOCTOATENbHOM paboTbl € UUMPOBBIMU  JATYUKAMH,
MIPOBEJICHUSI U3MEPEHUI 1 00pa0OTKU MOTYyUYCHHBIX U3MEpeHUd. Pa3BUTh o3HaBaTEIbLHBIN
MHTEPEC U METaNpeJIMETHbIE KOMIETEHIUMU OO0Yy4YaloIUXCs Yepe3 MNPaKTUYECKYIO
JESITeNIbHOCTD; PacIIUPUTh, YIIAYyOUTh M OOOOIIMTH 3HAHHA O CTPOEHHMM, CBOICTBAX U
GyHKIUAX OMOMOJEKY; cHOpPMHPOBATH YCTOMUMBBIA HHTEpEC K MNPOQPECCHOHATbHON
JESITeIbHOCTU B 00JIaCTH €CTECTBEHHBIX HAYK.

I[Inanupyemblie pe3yIbTAThl 0CBOCHHS Y4eOHOI0 NpeaMeTa XUMHUKMC ONUCAHNEM
YHHMBEPCAJIbHBIX Y4eOHBIX AeHCTBHI,A0CTUTAEMbIX 00YYAKIIMMHCS

Jluunocmmuoie pesyiomamol:

Obyuarowuiics noayyum 603MO*CHOCMb 0Nl (POPMUPOBAHUSL Ce0YIOUUX TUYHOCHIHBIX
YVII:

ompeiesIeHHe MOTUBALIUUA U3YUYeHUsI yUeOHOTO MaTepuaa,;
OIICHUBAHHUE YCBAWBAEMOI'0 YUeOHOr0 MaTepuraja, UCXO/Is U3 COIUAIIbHBIX U JTMIHOCTHBIX
IICHHOCTEH;

MOBBILICHHE CBOEr0 00pa30BaTEIbHOTO YPOBHS M YPOBHS TOTOBHOCTU K H3YYEHHIO
OCHOBHBIX UCTOPHUUECKUX COOBITUH, CBSI3aHHBIX C UICTOPUEN Pa3BUTHUSI XUMUU U OOIIECTBA;
3HAHUE MPABUII IOBEICHUS B UPE3BbIYAMHBIX CUTyaLUAX;
OLICHMBAHUE COLIMAIbHON 3HAYMMOCTH Npodeccuid, CBSI3aHHBIX C XUMUEN;
BIIQJICHUE TpaBWIaMM O€30MacHOro OOpallleHuss C XWMHUYECKHMMH BEUIECTBAMU U
000pyI0BaHUEM, MPOSIBICHUE IKOJIOTUYECKOM KYIbTYPHI.

Memanpeomemmnuwie pesyniomamel:

Pecynamuenvie

Obyuarowuiics noay4um 603MONCHOCIY OJisl POPMUPOBAHUACIEOVIOUUX DELYTISIMUBHBIX
Yvi

1eJenojiaraHie, BKJIIOYas MMOCTAHOBKY HOBBIX IIeJIel, MpeoOpa3oBaHUE MPAKTUUECKOU



3aJla4d B TO3HABATCIIHYIO, CAMOCTOSTEIbHBIA aHAJIM3 YCIIOBUH JOCTIDKEHUS IICNIM Ha
OCHOBE yué€Ta BBIJCICHHBIX YYUTEIEM OPHUEHTHPOB JEHCTBHS B HOBOM Y4eOHOM
Marepuale;

TUIAHUPOBAHKE MYTH JTOCTHIKCHHUS 11EJICH;

YCTaHABIIMBAHWE IICJICBBIX IPUOPUTETOB, BBIJCICHUE aJIbTEPHATUBHBIX CIIOCOOOB
TOCTIKEHUS 1IeTT U BEIOOP Hanboee 3pGekTuBHOTO crmocoda;

YMEHHE CaMOCTOSATEIHPHO KOHTPOJIUPOBATH CBOE BPEMSI M YIIPABJIATH MM,

yMEHHUE MPUHUMATh PEIICHUS B MPOOJIEMHON CUTYAIINH;

MIOCTAHOBKA yueOHOM 3a/1a4uu, COCTABJICHHE IJIaHA U TOCJIEI0OBATEILHOCTU JIEHCTBU;
opraHu3aius pabouero MecTa Mpu BHIMOJHEHUN XUMUYECKOTO YKCIIEPUMEHTA;
MIPOTHO3WPOBAHUE pe3yiIbTaTa YCBOCHHWS, OIICHMBAHWE YCBOCHHOTO MaTepHasia, OIICHKA
KadecTBa W YPOBHS YCBOCHHSA, KOPPEKIMS B INIAaH H CIOCOO JEUCTBUS TpHU
HeoOxoaumocTu. [losnasamenvhbie

Obyuarowuiics noayyum 603MOMCHOCMb OJisl (POPMUPOBAHUACTEOYIOUIUX
noznasamenvholx YV/I:
MTOMCK Y BBIICIICHUE WH(pOpMAInu;
aHaJIM3 yCIIOBUW U TpeOOBAaHMI 3a7aud, BHIOOP, COMOCTaBIEHUE U 0OOCHOBaHUE crIoco0a
pElIeHUs 3a1a4H;
BbIOOp Hambosiee 3(PPEeKTUBHBIX CHOCOOOB pelIeHUs 3aJadyd B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIIOBHIA;
BBIJIBUKEHUE U 00OCHOBaHUE TUIIOTE3bI, BEIOOP c11ocoba €€ MpOBEPKHU;
CaMOCTOSATEIIbHOE CO3JaHUE aJTOpPUTMa JCSITCIBHOCTH TIPH  PEIICHUH MpoOieM
TBOPYECKOTO M TIOUCKOBOTO XapaKTepa;
YMEHUS XapaKTEPU30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO M CBOMCTBAM;
OMKCHIBAHUE CBOMCTB TBEPABIX, JKHIKHUX, Ta3000pa3HBIX BEIIECTB, BBIJCICHUE HX
CYILIECTBEHHBIX MPU3HAKOB;
M300paKEHHE COCTaBa IMMPOCTEUINNX BEIIECTB C IMOMOIIBI0 XUMHUYECKUX (GOpMyNT HU
CYIIHOCTH XUMHYECKHX PEAKIIMHA C TTOMOIIBIO XUMHYECKUX YPaBHEHUIA;

MpoBeJicHUEe HAOJIOACHUNH W ONMUCAHWE MPU3HAKOB W YCJIOBUN TEUYEHUS XUMHUYECKUX
peaKkiuii, BBIOJHEHUE XUMHUYECKOTO SKCIEPUMEHTA, BBIBOJBI HAa OCHOBE aHAJIM3a
HAOIIOACHUI 32 KCIIEPUMEHTOM, PEIICHHUE 3a/1a4, MOJyuYeHne XUMUIECKOW nH(popManuu
13 Pa3JIUYHBIX UCTOYHUKOB,
YMEHHE OPTraHU30BbIBATh UCCIICIOBAHUE C IIEJIbIO MPOBEPKU THIIOTES;
YMEHHE JIeJIaTh YMO3aKIIOUeHUS (MHIYKTUBHOE U MO0 aHAJIOTUH) U BBIBOJIBI;
yMEHHE OOBEKTHBHO OIICHMBATh MH(POPMAIIMIO O BEIIECTBAX M XUMHUUYECKHUX IMPOIECCax,
KPUTUYECKA OTHOCHUTHCS K TICEBIOHAYYHON MH(MOPMAIIHH.

Kommynukamuenvie

Obyuarowuiics noxyyum 603MO*CHOCHb OISl (POPMUPOBAHUACTEOYIOUSUX



Kommynukamugnoix YV/I:

IIOJJHOE€ U TOYHOE BBIPAXKEHHE CBOMX MBICIIEH B COOTBETCTBUHU C 3a/ladyaMH U YCIOBUAMHU
KOMMYHUKAIIHUH;

aJIeKBaTHOE MCIIOJb30BAaHUE PEUYEBBIX CPEACTB JJI JUCKYCCUU U apryMEHTAIlMH CBOEH
MO3UIMH, YMEHHE TMPEACTABISATh KOHKPETHOE COJIep)KaHue C COOOIIEHHEM €ro B
MMCBMEHHOW W  yCTHOW  (Qopme, ompeaeneHne  CcrmocoOOB — B3aWMOJCHCTBUA,
COTPYJHUYECTBO B TIOUCKE U cOOpe nHpOpMaInH;

ompesieNieHue CrocoOOB  B3aMMOJEHCTBHUS, COTPYAHHMYECTBO B TMOHCKE U cOope
MH(pOpMaIUK, y4acTUe B AUAJIOTe, MJIAHUPOBAHUE OOILIUX CIIOCOOOB pabOThI, IPOSBICHUE
YBa)XKUTEJIBHOTO OTHOLIEHUS K IPYTUM 00y4aeMbIM;

ONHMCAaHUE  COJECpPKAHUS  BBINOJHAEMBIX  JEMCTBUM €  IEJIbI0O  OPUEHTUPOBKU
PEeIMETHOTIPAKTUIECKON JEeSITEIbHOCTH;

YMEHHsI YYUTHIBATh Pa3HbIE MHEHUS U CTPEMHUTHCS K KOOPAMHAIIMY PA3JIMYHBIX MO3UIUI B
COTPYJIHUYECTBE;

dbopMynpoBaTh COOCTBEHHOE MHEHHE U MO3UIINI0, ApTYMEHTUPOBATh U KOOPAMHUPOBATH
e€ ¢ MO3UIUAMHU NapTHEPOB B COTPYIHUYECTBE NPU BBIPAOOTKE OOIIEro pelieHus B
COBMECTHOMH J1€ATEIbHOCTH;

OCYIIECTBIISATh B3aUMHBIH KOHTPOJIb M OKa3bIBaTh B COTPYAHMUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

IJIaHUPOBATH OOIIME CMOCOOBI padOThI; OCYIIECTBISITH KOHTPOJIb, KOPPEKIHIO, OLUEHKY
AeicTBUi mapTHEPA, yMETh YOSK1aTh;

WCIIOJIL30BaTh aJIEKBATHBIC SA3bIKOBBIE CPEJICTBA JIJII OTOOPAa’KEHUSI CBOUMX YYBCTB, MBICTIEH,
MOTHUBOB M TMOTpPEOHOCTEW; OTOOpakaTh B pedd (OMHCaHUE, OOBSICHEHUE) COEep>KaHUe
COBEpIIIAEMbIX JIEUCTBHM Kak B (popMe IpOMKOM COITMATM3NPOBAHHON PEYH, TaK U B popMe
BHYTPEHHEW peuH;
pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, MWCIOJIb3ysl CPEIACTBA YCTHOW U
MUCHbMEHHOW KOMMYHHMKAIIMM TpH padoTe C TEKCTaMu Y4uyeOHHMKA W JOMOJHUTEIbHOU
JUTEPATypOi, CIPABOYHBIMU TaOJIUIIAMU, TPOSIBISATh TOTOBHOCTh K YBaXXEHUIO WHOU
TOYKH 3PEHUS TIPU 0OCYKJEHUN PE3YJIbTATOB BBHITTOJIHEHHON PabOTHI.

Ilpeomemmnuwie pe3yromamuot

Obyuarowuiics Hay4umcsi.

IMPUMCHATb OCHOBHBIC METOAbI ITO3HAHUS H8,6JHO,Z[€HI/IC, HN3MEPCHUC, OKCIICPUMCHT,
XapaKTCPU30BaTh TCPMHHBI U ITIOHATHA, OOBSICHSITH B3aUMOCBSI3b MCXKAY HUMH,

00OCHOBBIBaTh CHUCTEMY B3IJIAJIOB HAa >KUBYIO MPUPONY, NPUMEHSs OUOJIOTHYECKUE
TEOPUH, YUCHHUS, 3aKOHBI, 3AKOHOMEPHOCTH, TOHUMATh IT'PAHULIBI X TPUMEHUMOCTH;
KJIaCCU(UIIUPOBATH OCHOBHBIE OMOJOTMUYECKHE MAaKPOMOJIEKYJIbI;

ONHUCHIBATh (PYHKIIMH OEJKOB, HYKIEHMHOBBIX KUCIIOT, YIJIEBOJOB U JIUIH/IOB;
YCTaHABIIMBATh CBSA3b CTPOCHUSA U (YHKIUI OCHOBHBIX OMOJIOTHYECKUX MaKpOMOJIEKYII,



WX POJIb B TIPOIECCaX KIETOYHOTO META00IN3Ma,

OOBSICHATH 3HAYEHNE MUKPO-, MAKPO- U YIBTPAMUKPOIJIEMEHTOB B KJICTKE;

MOHUMATh CYITHOCTh OMOCHHTE3a OCJIKOB, MeXaHW3Ma JAeHCTBUS (epMEHTOB, OMOCHHTE3a
JIHK u PHK, pacnaga GenkoB, OMocuHTEe3a U1 OOMEHa YIjIeBOJ0B, OMOCMHTE3a U 0OMEHa
JAMNUI0B, OHOJOTHYCCKOIO0 OKHCIeHHS © cuHTe3a AT®, MexaHu3zMa JICHCTBUSA
CTEPOUIHBIX TOPMOHOB;

pemath 3a7a4u Ha omnpezaesieHue nocieaoaTenbHocTu HykieotunoB JJHK u uPHK (mP-
HK), antuxomonoB TPHK, mocnemoBaTeapbHOCTH aMUHOKHCIOT B MOJICKyJe Oerka,
OPUMEHSISL 3HAHUS O pPEaKUMsIX MAaTPUYHOTO CUHTE3a, T€HETUYECKOM KOJE, MPUHIIMIIE
KOMILJIEMEHTAPHOCTH;

ACJIaTb BBIBOJBI 00 N3MCHCHUAX, KOTOPBIC HpOHBOﬁHYT B IIpoeccax MAaTpUIHOT'O CHUHTC3a
B CIy4ac U3MCHCHUS ITIOCJICAOBATCIIbHOCTH HYKIICOTHIOB ﬂHK,

00OCHOBBIBAaTh B3aMMOCBSI3b IIACTHYECKOTO M OHCPIreTUICCKOro O6MCHOB; CpaBHUBATb
MMpOoHeCChl INIACTHUYCCKOTO M OSHCPIrCTUYCCKOI'O O6M€HOB, MMPOUCXOAAIMUX B KICTKAX
JKUBBIX OPraHu3MOB;

XapaKTCPHU30BaTb MCTOAbI OMOXMMHUYECKUX PICCJIC,Z[OB&HHﬁ;

MPOBOJIUTh  y4EOHO-HCCIICIOBATEIbCKYIO  JCATEIBHOCTH:  BBIABUTATh  THIIOTE3HI,
IJIaHUPOBaTh pPaboTy, oTOMpaTh M MpPeoOpa3OBbIBATH HEOOXOJIMMYIO0 HUH(MOpMAIIHUIO,
MPOBOJIUTH AKCIIEPUMEHTHI, UHTEPIPETUPOBATh PE3YJIbTATHI, JI€JIaTh BHIBOABI HA OCHOBE
MOJIYYCHHBIX PE3yJIbTATOB;

Obyuarowuiics noxy4um 03MONCHOCIb HAYUUMbCA!
BBIJIBUTATh M TIPOBEPATH IKCIICPUMEHTAIILHO TUITOTE3bl 0 XUMUUYECKHX CBOWCTBAX BEIIECTB
Ha OCHOBE WX COCTaBa M CTPOCHHMS, UX CIIOCOOHOCTH BCTyNaTh B XUMUYECKHE PEAKIIUH, O
XapaKTepe U MPOTYKTaX Pa3IMIHBIX XUMUUICCKUX PEaKITHH;
XapaKTepu30BaTh BEIIECTBA [0 COCTaBy, CTPOCHHIO W CBOMCTBaM, YyCTaHaBIUBATh
MIPUYHHHO-CJICACTBEHHBIC CBSI3U MEXKY TAHHBIMU XapaKTePHUCTHKAMH BEIICCTRA;

BBIJIBUTaTh W NPOBEPATH HKCIEPUMEHTAIBHO THIOTE3bI O PE3yJIbTaTax BO3ACHCTBUSA
paznuyHbIX (PAaKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKON PEeaKInu;

HCIIOJIb30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIMH MPHU BBINOJIHEHUU MPOEKTOB U
y4eOHO-UCCIEeIOBATEIbCKUX 3a/ad [0 M3YYEHHIO CBOWCTB, CIIOCOOOB TOJNYYEHUS H
pacno3HaBaHMsI BELIECTB;

00BEKTHBHO OIICHUBATh MH(POPMAITUIO O BEIIECTBAX M XMMHUYCCKHUX ITPOIECCaXx;
0CO3HABaTh 3HAUYCHHUE TCOPETUUCCKUX 3HAHUHN TTO XUMUU JJISI IPAKTUYECKOU JIeSITEIIbHOCTH
YeJIOBEKa;



CO31aBaTb MOJACIIN U CXCMBbI JIJIA PCIICHUA y‘-Ie6HBIX U IIO3HABATCJIbHBIX 3aJa4. IIOHHUMMAaTb
HCO6XOI[I/IMOCTB CO6J'IIO,Z[CHI/IH HpG,ZIHPICﬂHHﬁ, npeajiaracMblIXx B HHCTPYKOHUAX 11O
HCIIOJIBb30BaHUIO JICKAPCTB U .

DopMBI KOHTPOJIA

« Kontponb pe3ynbraTtoB 00yueHUsI B COOTBETCTBUU C JIAHHON 0Opa3oBaTeIbHOU
porpaMMoil  MpoOBOAWTCS B (OpME TNHCHBMEHHBIX W OKCICPUMEHTAIBHBIX PadoT,
MPEIOJIaraeTCsl MPOBEICHUE MPOMEKYTOUYHOM U UTOTOBOM arrectanuu. [IpoMexxyrounas
aTTeCcTalus MPOBOJAUTCS B BUJE TECTUPOBAHUS IO TEMaM Kypca, IPUHUMAIOTCSA OTUYETHI 1O
MPaKTUUYECKUM pPadoTaM, CaMOCTOSITENIbHBIE TBOpPYECKHE pPabOThI, UTOTOBBIE Y4eOHO-
UCCJIeIOBATENIbCKUE TPOEKThl. MToroBoe 3aHsATHE TMPOXOAUT B BHJIE HAY4YHO-
MPaKTUYECKON KOH(MEPEHIMU WIM KPYTJIOTro CTOoja, TJe 3aciylIMBAIOTCS JTOKJIaIbl
YYaIllMXCsl MO0 BBHIOPAHHOW TEME HCCIEIOBAHMS, KOTOPhIE MOTYT OBITh MPEICTABIICHHI B
dbopme pedepara unm oT4ETa MO UCCIIEIOBATEIILCKON padoTe.

Cpoku peanusayuu

- Ilporpamma paccuutana Ha 2 roma oOy4yeHus. [lepuoAMYHOCTH 3aHSTHIA:
€XKeHeAeNbHO. J{TUTeNbHOCTh OAHOTO 3aHATUS — | akaJeMUYecKHil yac.

Dopmbl U Memoobl 0OyUeHUs.

+  YuuTens pacrpeaenseT y4auxcs B yaeOHYI0 IPYIITy MOCTOSHHOTO COCTaBa.

OcHOBHOe coepxkaHNe MPOrpaMMbl 3JTEKTHBHOT0 Kypca
Y4eOHO-TeMaTHYECKHUIl IVIaH

Ne HasBanmue pa3neiioB u Tem KonuyecTBo yacos
Bcero ‘ Teopus | IIpakTuka
10 kaacc

Tema 1 |[BBoaHBIC 3aHATHS. 4 2 2
XUMHUYECKUHN HKCTIEPUMEHT U ITU(POBBIE J1a-
Ooparopun

Tema 2 |BBeneHue B OMOXUMUIO 2 2

Tema 3 |Xumuueckuil coCTaB OpraHMU3MOB H 0011Iee TTOHATHE 3 1
00 0OMeHe BeIIEeCTB U SYHEPTUH B )KUBOW IPUPOJIE

Tema 4 |Benxu. Pacriag u OnocuHTE3 OEIIKOB. 8 6 2

Tema 5 |DepmenTsl 6 4 2

Tena 6 ButaMUHBI 1 HEKOTOPBIE JpyTrue OMOIOTHIECKU 5 4 5
AKTHUBHBIE COSTMHEHUS

Tema 7 |HykinenHOBBIE KUCIOTHI U UX OOMEH 4 3 1

11 kaace

Tema 8 |YrieBoasl 1 UX 0OMeEH 5 3 2

Tema 9 |[Jlunuasl u ux oOMeH 5 3 2

Tema 10 [buonoruueckoe okucienue u cuare3 ATO 2 2

Tema 11 [[opMOHBI M UX POJIb B OOMEHE BEIIECTB 8 6 2

Tema 12 [B3auMocCBsI3b U perymsiys 0OMeHa BEIIECTB. 4 2 2




[TpoGiieMbl OMOXUMUYECKON IKOTOTHH

Tema 13 [[IpoexTHas pabora 10 2 8

Hroro 68 42 26

Coaep:xkanue nporpaMmbl
Tema 1. Xumuueckuii IKcnepumenm u yugposwie n1adopamopuu
[Mudpobie  matuumku. OOmmMe xapakTepuctuku. Dusnyeckue IPPEKTHI,
UCTIONb3yeMbIe B pabOTE TaTIUKOB.

Tema 2. Beeoenue 6 ouoxumuio

buoxumus — Hayka O Ka4yeCTBEHHOM COCTaBe, KOJMYECTBEHHOM COJCPKaHUU H
peoOpa30BaHUSIX B TMPOIECCE JKU3HEACITCIIBHOCTH COCIUHEHUN, 00pa3yroIIuX KUBYIO
Mareputo. Vcrtopus pasButus Onoxumuu. Poib OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHU
OonoxumMuu. B3auMoCBsi3b OMOXMMHUU C MOJEKYJSIpHOW Ouosnoruedt, Ouodu3NKON u
OnoopraHuyeckod xumMuen. 3HadyeHHue OMOXUMHUHU ISl Pa3BUTHsS OMOJIOTUM, MEIUIIMHBI,
OMOTEXHOJIOTHH, CEITLCKOTO XO3SIMCTBA, TEHETUKU W JKOJOTUU. MeToIbl OMOXUMHUYECKHUX
MCCJICIOBAHUM W WX XapaKTepUCTHKA. VCIonp30BaHME COBPEMEHHBIX CKOPOCTHBIX U
aBTOMATU3UPOBAHHBIX (PU3NKOXUMUYECKHX METOJOB aHAIHM3a JUIsl OMOXUMUYCCKUX TIEIICH.
broxumMuyeckne MeTopI MOHUTOPHUHTA OKPYKAIOMIEH CPE/Ibl.

Tema 3. Xumuueckuii cocmae 0p2aHu3mMo6 u ooduiee nowamue 00 obOmene
eeuiecme u IHEPeUU 8 HCUBOI NPUPOOe

[lonsiTue O TIAaBHBIX OWOTEHHBIX »dJeMEHTax. Makpo- ¥ MHUKPOIJIEMEHTHI.
3aKOHOMEpPHOCTH PACTPOCTPAHEHMSI DJIEMEHTOB B JkuBoW mpupone. I[lorpeOHOCTH
OpPraHu3MOB B XHMHMUYECKHUX DJJIEMEHTaX. BHOreoXMMHYECKUil KpPyroBOPOT BEIIECTB B
MPUPOJIE — OCHOBA COXpaHEHUsI paBHOBecHsi Obuoceprl. Maciitabbl 0OMEHa BEIIECTB B
®KUBOU mpupoje. [lnacTuyeckue U 3HEpPreTUUecKue BelecTBa. bHoIOrnyeck akTUBHbBIC
COEIMHEHUS, UX POJb B )KM3HU YEJIOBEKA, ’KUBOTHBIX U pacTeHuil. [loHsTHe 0 mecTuuummax
U UX BUJAX.

Tema 4. beaku. Pacnao u ouocunmes 6e1ko06

Ponp GenkoB B mocTpoeHUH U (YHKIIMOHUPOBAHUU KUBBIX cucTeM. [loHsaTHe 0
MpoTeOME M NPOTEOMHUKE. AMHMHOKUCIOTHBIM  coctaB  OenkoB. Ilonstue o
MPOTEUHOTEHHBIX aMUHOKHUCTOTaX. Croco0d CBSI3M aMUHOKHCJIOT B OEJTKOBOM MOJIEKYJIE.
[lenrtunet. [lpuponubie menTuabl (TIIyTaTHOH, BA30MPECCHH, YHKE(DATHUHBI, YSHIOPPUHBI U
Ip.), UX (PU3HOJOTHYECKOE 3HAYCHHUE W HMCIIOIH30BAHHUE B KAauyeCTBE MEIUIIMHCKHX
npenapaToB. XUMUYECKUA CHUHTE3 MENTHUIO0B 3aJaHHOTO CTPOSHHMS M BO3MOKHOCTH HX
npumeHeHus. CTpyktrypa 0enKoBbIX MoJiekyd. [lepBuunas cTpykTypa 6enkoB. [IpuHImms!
U METOJbl ONpEACIICHUs TEPBUYHOM CTPYKTYpbl Oenka. BTopuuyHas W HaaBTOpUYHAs



CTpYKTYypbl OenkoB. [lonsiTre 00 a- 1 B—KOHMOPMAIUAX MOTUIENTHAHON 11enu (paboTh
JI. Tlonuura). Ilapamerpsl a-crivpanu MOJAUNENTUAHOW 1enu. CBs3b MEPBUYHON U
BTOPUYHON CTPYKTyp OenkoBod Mojekynbl. Kiaccudukanus O€aKoB MO 3JIeMEHTaM
BTOPUYHON CTPYKTYpbl. JlOMEHHBIH NPUHIMUI CTPYKTYPHOH OpraHu3aiuu OeiIKOoB.
[TonsiTHE O CTPYKTYPHBIX U (DYHKIIMOHATLHBIX JOMEHAX (Ha MpUMepe UMMYHOTIIO0YIMHOB
U KaTaIUTUYECKH AaKTUBHBIX OenkoB). TpernuHas cTpykTypa OenkoB. Tumbl cBs3ed,
00€eCleunBaOIMINX MOJACPKAHUE TPETUUHOU CTPYKTYpbl. JIMHAMHUYHOCTH TPETUYHOU
CTPYKTYphl OenkoB. CamoopraHu3anusi TPETUYHON CTPYKTYpPHI OEIKOBOW MOJIEKYNBI H
poJib  crenu(pUUYEecKuXx  OeNIKOB-IIAaepoHOB B 3ToM  mpouecce. [Ipeackazanue
IPOCTPAHCTBEHHOTO CTPOCHUA OEIKOB MCXOAs U3 HUX TMEPBUYHOM CTPYKTYPHI.
YerBepTuuHas CTpykTypa OenkoB. KOHKpeTHblE NHpHUMeEpbl YETBEPTHUUHOM CTPYKTYPbI
0eskoB (reMorsioOuH, JakTaT-IeruIporeHasa, katauasa u ap.). HomeHnkiarypa u kinaccu-
¢duxanuss OenkoB. DyHKIMOHAIbHAA KiIaccUPUKaus OEIKOB M XapaKTEepUCTHUKA
OT/ACNIBHBIX TPYII: CTPYKTYPHBIX, COKPATUTENIbHBIX, 3alllUTHBIX, TOKCHUYECKUX,
PELENTOPHBIX U PETYISATOPHBIX. bellkn (MEeTamI0THOHENHBI, TEMOTIIOOUH U Jp.).

Pacnag OenkoB. @epMeHTHI, OCyLIECTBIAIONIME pacnay Oenkos. [Iporeacombr —
KOMILJIEKCHl TPOTEOJIUTUYECKUX (epMeHTOB. MakopHbie OENKH KpOBU KaK HCTOYHHUKH
OMOJIOTUYECKH aKTUBHBIX MENTHAO0B. MeTaboin3M aMUHOKHUCIOT. KoHeUHbIe MPOIYyKThI
pacnaga O€JIKOB M MYyTU CBA3BIBAaHUS aMMuaka B opranusme. Ilytu HOBooOpa3zoBaHus
aMUHOKUCIOT. [lepBUYHbIE M BTOPUYHBIE AMUHOKUCIOTHL. 3aMEHUMBbIE M HE3aMEHHUMBbIE
aMUHOKHUCJIOTHL. buocuHTe3 OenkoB. MarpuuHas cxemMa OHOCHUHTE3a  OCJIKOB.
AKTUBHpOBaHUE aMUHOKHUCIOT (cuHTe3 amuHoami-TP- HK). Ctpoenue pubocom. Cocrtan
MPOKAPUOTUYECKUX M dyKapuoTUueckux pudocom. [TompubGocompl. DTambl TPaHCIAIUH
(MHUIMAIMS, DJIOHTAIMs, TepMUHANMs) W ux peryminus. Kox OenkoBoro cuHresa.
Oco0eHHOCTH TeHETHYECKOTO KOJJa MUTOXOHAPUIN U XJIOPOILJIACTOB.

Jlabopamopnwvie padomot:

1. OmnpeneneHue cpesibl paCTBOPOB aMUHOKHUCIIOT.
OnpeneneHre N3031EKTPUIECKON TOUKH KEJIATUHBI.
Omnpenenenre TeMiiepaTyphbl MIaBJIEHUS aMUHOKHCIIOT.
Brusnaue temmepaTypbl Ha CBOMCTBA OEIIKOB.

Brnusane usmenenus pH Ha cBoiicTBa OE€IKOB.

o g &~ w N

[[BeTHBIC peakiuu HA OCIIKH.

Tema 5. @epmenmut

Pa3nooOpa3ue KaTadTUTUYECKH aKTHUBHBIX MOJeKyd. KaTaluTudecku aKTHUBHBIC
Oenku (?H3UMBI), Katanutndecku akTuBHbie PHK (pr0o3umbl), KaTaluTUUECK aKTUBHBIC
antutena (ad3umbl). Karamutuueckass ¢yakuus OenkoB. Pasznuumst B cBolicTBax
(dbepMEeHTOB M KaTaau3aTopoB WHOW mTpupojabl. Crnenu@uvHOCTh ACHCTBUS (DEPMEHTOB.
Ponb oreuectBennbix yu€Hsix (M. I1. TlaBnoB, A. E. bpayunireiin, B. A. DHrensrapar u



Ap.) B pa3BUTHH 3H3UMOJOrHH. [loHsATHE O CyOCTpaTHOM M a/NIOCTEPUUYECKOM LIEHTPax B
Mmoiiekysie ¢depmeHToB. DepMeHThl MOHOMEpPHI (TPUIICHH, JH30IUM) U MYJIbTUMEPDI
(rmyratuoH-penykrasza). Ilonsarue o kodepmentrax. KodepMeHTh — mnepeHOCUHKHU
Bosopoja u anekrponoB (HAJl, HAJI®D, ®AJI), u aromubix rpynn (AT, kodep- MeHT-A,
HJl®-caxapa). MHoxecTBeHHbIE (OpMBI (PEpMEHTOB M MX (HYHKIIMOHAIBHOE 3HAUYCHUE.
N3odepmMeHTHl JTaKTaTAECTHAPOTeHAa3bl. 3HAYCHHE HCCIEAOBAHUS MHOXECTBEHHBIX (OpM
(bepMeHTOB NIl MEIUIMHBI, TeHETUKH, CEJIEKIIMM U MOHUTOPHHTA OKPYXKAIOUIEH Cpesibl.
Mexanusm nevictBusi  pepmeHToB. DepmeHT-cyOcTpaTHble KOMIUIEKChl. KoHcTaHTa
nucconuanuu pep- meHT-cyocTparHoro komiiekca (KS) u koncranta Muxasnuca (KM).
AKTHBaTOpbl M HMHTUOUTOpPHI (epMEeHTOB. BiusHue KCEHOOMOTHKOB Ha AaKTUBHOCTH
dbepmenToB. Homenkiatypa u kiaccudukanus ¢pepmeHToB. [IpuHuunel kiaccudukanuu
dbepmentoB. [IpoMblieHHOE MOMYYSHHE M MPAKTHUYECKOE HCIOJIb30BaHHE (PEPMEHTOB.
[lepcnekTHBBI MPAKTUYECKOTO HCIOIb30BaHUS PUOO3MMOB U aO3UMOB It OOpbOBI €
3a00J1€BaHUSIMU YEJIOBEKA.

Jlabopamopnwie pabomul

1. TepMonaObMIBHOCTE (hEPMEHTOB.

2. BnusiHue akTHBaTOpPOB U UHTUOUTOPOB Ha pabOTy (PepMEHTOB.

Tema 6. Bumamunwvl u Hekomopbie Opyzue 0u0102u4eCKu AKMUGHbIE COCOUHEHUS

HUctopusi OTKpBITUS BUTaAaMUHOB. PoOJb BHUTaMHHOB B TMUTAaHUM YEJIOBEKa U
KUBOTHBIX. ABUTAMHUHO3bI, THUIOBUTAMHHO3bI, THUNEPBUTAMUHO3bl. COOTHOIIEHUE
BUTAMHHOB U Ko(epMeHTOoB. Butamepus. XupopactBopumbie BUTaMuHbl. Butamun A u
ero yudactue B 3putenbHoMm akte. Butamunel D, K u E u ux pons B oOMeHe BelecTs.
BonopactBopumbie Butramunbl. Buramunsl B1, B2, B5, B6, B12, ux 3Hauenue B oOMeHe
BemectB. Butamun C (ackopbunoBasi kuciorta). PasHooOpa3ue OMOIOTHUYECKH aKTUBHBIX
COCMHEHUN: aHTUBUTAMHUHBI, AHTHOMOTHKH, (UTOHLMABI, TepOUIHABI, AchOIHUAHTHI,
POCTOBBIE BElECTBA (BaXKHEUIITNE MTPECTABUTENIN U MEXAaHU3MbI ICUCTBUSA).

Jlabopamopnvie pabomul

1. KauecTBeHHas peakiys Ha BATaMUH A.

2. KonmnuecTBenHoe omnpezenenue Buramuda P B gae.

Tema 7. Hykneunoevle Kuciomuol u ux oomeu

Hctopusi OTKpBITUA U WU3YyYEHUS HYKJIEHMHOBBIX KHCJIOT, UX XUMHUYECKHMU COCTAaB.
XapakTepuCTUKa NyPUHOBBIX M MNHUPUMHUJIAHOBBIX OCHOBAHWM, BXOJAIIMX B COCTaB
HYKJICMHOBBIX KHUCJIOT. J[Ba THIMA HYKJIEMHOBBIX KHUCIOT: J1€30KCUPUOOHYKICUHOBAS
kucinora (JJHK) u pubonykneunosas kuciora (PHK). Paznuuus mexny JITHK u PHK no
COCTaBy IJIaBHBIX a30THUCTBIX OCHOBAHUU, ITIEHTO3aM, MOJIEKYJISIPHOM Macce, JIOKaJInu3aluu
B wietke u ¢pyHkuusMm. Ctpykrypa u pynkuun JJHK. Conepxanue IHK B opranusme u
JoKanu3anusa €€ B KJIETKe (SAp0, MUTOXOHJIPUHU, XJIOPOIUIACcTa, 3MUCOMBI). Pasmep u



dopmbr monexkyn JIHK. Konbuesas ¢opma JJHK nHekoropbix (aroB, MUTOXOHApHUI U
xsoporactoB. [lepuunas crpykrypa JHK. Ycnexu u mepcriekTuBbl B pacuiudpoBke
CTPYKTYpbl T€HOMOB MHUKPOOPTaHMU3MOB, pAacTeHUl M KUBOTHBIX. [IpoekT «I'eHOM
yenoBekay. Bropuunas crpykrypa JHK (Momens JIx. VYorcoma u @. Kpuka).
KoMruieMeH- TapHOCTh a30THCTBIX OCHOBaHM M €€ 3HA4YeHHE JUIsl BOCIPOMU3BEIACHUS
CTpyKTypsl reHomoB. Tpernunas crpykrypa JIHK. Ceepxcnupamuzamus JIHK.
N36biTounocTs 1 kommakTHOCTh MoJiekyn JJHK. Ctpoenne xpomatuna. Myranuu B JIHK
u (daktopsl, ux BeBBIBatomue. Pemapamus crtpyktypel JHK u e€ 3nauenune nms
coxpanenus BujioB. HacnencrBenneie 3aboneBanus. PHK, ux xnmaccudukamus (TPHK,
pPHK, MmPHK, MasPHK, TMPHK, Bupycusie PHK). CpaBHuTepHas XapakTepucTHKa BUJIOB
PHK mno ux crtpykrype u QyHkumsm. Mexanusm OuocunTe3a (pertukanuu) JIHK.
®epmentsl (PHK-nonumepaza, JIHK-nonumepasza, JIHK-nurasa) u OenkoBbie (hakTopsl,
yuactByromue B pernkainuu JIHK. Pernmukanvronnas Buiika u stansl ouocunteza JJHK.
Oco0eHHOCTH peruMKanuu y npo- u sykapuot. buocunres PHK (tpanckpunuus) u eé
peryisiuusa y npo- u sykapuot. [loHarue o TpanckpunToHax um onepoHax. Co3peBaHue
(npoueccunr) PHK. Crnaiicunr u ero Bunabl. Aytocraiicunr. «Penaktuposanne» PHK.
OOpaTHast TpaHCKpUIIUs W €€ 3HAYeHWE AJIs CYIEeCTBOBAHUS BHUPYCOB (Ha IpHUMeEpe
BHUpYyCa UMMYHOIe(hULIMTaA YEJIOBEKAa U BUPYCOB I'PUIINIA) U BHYTPUTCHOMHBIX [IEPECTPOEK.
[loHsiTHE O NOABHMXKHBIX TE€HETUYECKHUX DJIEMEHTaX M MUX 3HAUYEHHHM JUIsl SBOJIOLUHU
reHoMOB. [loHsATHE 0 TeHeTHYeCcKOW HHKeHepuu. [IpUHIUMIBI U CcTpaTEruu MOJIEKYJISIPHOTO
KJIOHUPOBaHUS. JJOCTH>KEHUS U EPCIIEKTUBBI MOJEKYIISIPHON OMOTEXHOJIOTHH.
Jlabopamopnvie pabomul
1. BeineneHue HyKJI€OMPOTENHOB U3 IPOKKEH.

Tema 8. Yeneeoowt u ux oomen

Knaccudukanusa yrieBomoB. IIpocTeie  yrieBoasl (MOHOCaxapuiibl) H  UX
npeacraButenn  (pubosa, T1IIOKO3a, (pykro3a, ranakroza). CIOXHBIE YIJICBOJBI.
Hucaxapuasl (caxaposa, JakTo3a, MaibTo3a). llomucaxapuipl, HUX CTPyKTypa H
npeactaBuTen  (TIIMKOTEH, KpaxMmall, KjeTdaTka, XWTHH). @OYHKIIUU YIJICBOJOB
(oHepreTuyeckas, MeTabolMYecKasi, peuentopHas W Ap.). [ JTUKOMPOTEHHBI Kak
JIeTepMHUHAHTHI Tpynmn KpoBu. OOmen yrieBomoB. [lyTm pacmama mommcaxapuios.
Perynsauust pocdoponuza npu yuactuu ropmoHoB, G-0enkoB, TAM® u NpOTEeHMHKUHA3.
O6men T1m0K030-6-pochara (muxoromMuueckwit u amotomuueckuii mytH). OOMeH
MUPOBUHOTPaAHON KHUCIOTHL. ['nmukonu3. CrnuptoBoe Opoxenue. JlelicTBue sTaHONIa Ha
OpraHu3M YeJIoBeKa. [TormdepmeHTHBIH KOMITJIEKC OKHCJTUTEIIBHOTO
NEKapOOKCUIMPOBAHUS  TTUPOBHHOTPAIHON  KUCIOTHL. [[ukim  TpUKapOOHOBBIX U
JTUKapOOHOBBIX KHUCJIOT, €r0 3HaueHHWe B OOMEHE BEIIECTB W O0OECIEeUeHWH OpraHWu3Ma
sHeprueii. buocunTe3 yrieBomoB. IlloHsTHE O mEepBUYHOM OWOCHHTE3E YIJIEBOJOB.
['moxoneorenes. buocunTes oauro- U MOJIMCaxapuIoB.



Jlabopamopnwie pabomut
1. [IBeTHBIE peakuy Ha Kpaxmall.
2. KauecTBeHHBIE peaKIMIO HA MOHO- U IUCAXapUbl.

Tema 9. /lunuowl u ux oomen

OOmas xapaktepuctuka M kiaccupukanus aunuaoB. CTpykTypa U (QYHKIHH
aunuaoB. Ponb munumoB B moctpoeHnu Ononorudeckux memOpat. CTpykTypa u QyHKIUU
munonporenHoB. OOMeH xkupoB. Pacnaz >KMpOB M B-OKUCIEHUE BBICIIMX KUPHBIX KUCIIOT.
['mMuokCcuiIeBbIl MK M €r0 pojiib BO B3aUMOCBSI3M OOMEHA JIMIHMIOB U YIJIEBOJOB.
MexaHu3m OHMOCHHTE3a BBICHIMX JKUPHBIX KHCJIOT. bBHOCHHTE3 TpUINIMLIEPHUIIOB.
Hapymenust B oOmeHe xupoB. OkupeHue u ero npuuuHsl. Bocku, ux crpoenue, GyHKIUHN
W TpeacTaBuTeNn (crmepmaner, mueduHblid Bock). Cte- puabl. Ctepossl (XoJaecTepol,
sproctepona u ap.). CTpykTypa U (QyHKIMH CTEpPOUIOB (XOJeBas KHUCIOTa, CTEPOUIHBIC
ropMoHsl). @ochonunuasl. buonoruueckas ponb pochomunuaos. PochOUHOZUTUABI KAK
MCTOYHHUKHU BTOPUYHBIX TOCPETHUKOB TOPMOHOB.

Jlabopamopnwie pabomul

1. Onpenenenue TemnepaTypsl IJIaBICHUS U 3aTBEPIEBAHUS KUPOB

2. OMyNbIrUpOBaHUE KUPOB

Tema 10. Buonozuueckoe oxucnenue u cunme3 AT®

Hcropust nzydeHnus npoueccoB Ouosiornueckoro okucienus: padotel A. H. baxa, B.
N. Tlamnanuna, O. BapOypra, B. A. DOurensrapara. PasnooOpaszue ¢epmMeHTOB
Oouonornyeckoro okuciaeHusi. CHUCTEMbl MHUKPOCOMAJIBHOTO OKHUCIEHUS B KIIETKE.
[utoxpom P-450 u ero poib B JETOKCUKAIMUKCEHOOMOTUKOB. CynmepoKCHUANUCMYTa3a,
Karajiaza U WX poJib B 3aIllMTE OpPTaHW3Ma OT aKTHUBHBIX (GopM kucioponaa. ConpspkeHue
okuciaenuss ¢ (pochopwmmpoanuem.  CyOctpatrHoe  dochopuiupoBaHue U
dbochopunupoBaHrue Ha YpOBHE AJIEKTPOHHO-TpaHCHOpTHOW 1enu. lloHstue o
conpsraroiieid Mmemopane MUTOXOHApUH. CtpoeHue npoToHHON AT®a3bl U BEpOATHBIE
MexaHu3Mbl cuHTe3a ATO.

Tema 11. I'opmonst u ux ponv 6 00meHe geuiecme

Knaccudukanus ropmonoB. CTepouaHbIE TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH,
ACTPAINOI, SKIU30H. MeXaHU3M IeUCTBUS CTEPOUIHBIX TOPMOHOB. [lenTuaHbIE TOPMOHBI.
XapakTepucTUKa HMHCYJIMHA, TOPMOHA POCTa, TUPEOTPONHHA, racTpUHA, Ba30IpPECCHHA.
MexaHu3M [eWCTBUS TENTUAHBIX TOPMOHOB (Ha NpHUMEpe TIJIOKareHa M HMHCYJIMHA).
Caxapnbiii 1uadet u ero Buabl. [Ipoune ropMoHbl (aApeHanuH, ayKCHUH, TMO0EepEeUINHBI,
IUTOKUHHUHBI, TMPOCTArNIAHIUHBI), UX CTPYKTypa W MEXaHW3M JeHCTBUS. Puin3uHr-
dakTopel TopMOHOB. Heiiporopmonsl (dHmOphuHEI u dHKedanuubl). [IpuMenenue
TOPMOHOB B MEJUIIMHE U CEIbCKOM XO3SMCTBE.



Jlabopamopnwie pabomut

1. KauecTBeHHBIC peaKIIMU HA UHCYJIUH

2. Peakius agpeHaanHa ¢ XJIOPHBIM KeIe30M
3. Peakius agpenanuHa ¢ Hoaom

Tema 12. B3aumoceasv u pezynauyua oo6mena eeuwgecme. Ilpoodiemor
OUOXUMUYECKOIl IKOSI02UU

OO1ue mpeAcTaBlIeHUs O B3aUMOCBI3M OOMeHa BemiecTB B kieTke. [lonstue o
KJTFOUEBBIX MeTaboauTax (MUPOBUHOTPAIHAS KUCIIOTa, KodepMeHT-A U Jip.). Bzaumocssi3b
OEJIKOBOTO M HYKJIEMHOBOIO OOMEHA, 3HAYEHHUE PEryJsTOPHbIX OenkoB. B3anMocBsa3b
yIIEBOAHOTO U OenKoBOro oOMeHa. Poib nmupoBUHOTpaaHOM Kuca0TH U nukia Kpebdca B
ATOM B3aMMOCBA3U. B3anMoCBsA3b OOMEHA YIJIEBOIOB U JIMIHIOB; POJIb allE€TUIKOAH3UMA-
A B 3TOM mpoiiecce. Y POBHU PEryssiliii 0OMEeHa BEIeCTB: KJIETOYHBIN, OpraHU3MEHHbBIN 1
MOMYJSIUUOHHBIN. TpaHCKPUIIIMOHHBIN (ONEPOHHBIN) YpPOBEHb peryisiiuuud. OCHOBHBIE
MEXaHU3MBbI PETYJISIUU 0OMEHa BEUIECTB B KieTKe. OpraHu3MeHHbIN YPOBEHb PETYJIISLUU.
['opmoHanbHast perymsauus oOmeHa BenlecTB. KackaJHbIi MEXaHU3M pETyJSILUU C
y4acTHEM FOPMOHOB M BTOPHYHBIX ITOCPEIHHUKOB. [IOMyIsIIMOHHBIN YPOBEHB PETYIIALIMH.
AHTHOMOTUKN MUKPOOOB, (PUTOHILIU/BI PACTEHU, TE€IEPrOHBI )KUBOTHBIX M X BIUSHUE HA
MPOLIECCHI KU3HEAEATEIBHOCTH. DKOJIOr0-OMOXUMHUYECKHE B3aUMOJEHCTBUSA C Y4aCTHEM
pPa3IMYHBIX TPYNI OPraHM3MOB: MHUKPOOPTAaHM3MOB, TIpPUOOB, BBICIIMX PACTEHHIA,
AKUBOTHBIX. TokcuHBI pacteHuid. IluiieBble neTeppeHTbl M aHTU(uUAaHThl. llunieBbie
aTTPAKTAHThl U CTUMYJSTOPBI. XEMOPETYISATOPbI, BO3IECUCTBYIOIIME HA MO3BOHOYHBIX
KUBOTHbIX. HakorieHne u UCHOJIb30BaHUE JKUBOTHBIMH BTOPUYHBIX META0OJIUTOB
pacTeHUid. AHTpPONOreHHble OWOAKTUBHBIE BELIECTBA U MPOOJEMBl XUMHUYECKOIO
3arpsisHeHus  Ouoceprl. Dkosoruyecku Oe3omacHble CHOCOOBI  BO3JICUCTBUS —Ha
pa3IMYHbIE BUJIBI )KMBOTHBIX, PACTEHUH U MUKPOOPIaHU3MOB.

Tema 13. IlIpoekmuan paboma

[Ipennaraercs AJig MPOEKTHOM pabOTHI CEAYIOLIUE TEMBI (IPUMEPHBIE):

1. KauecTBeHHbIE peakiuy HA aMUHOKHUCIIOTHI U OEJKH.

2. IlpuroTtoBienue pacTBopa Oenka (sudHoro ansoymuHa). Pazaenenue 6eakoB Ky-
PUHOTO SIHIIA TI0 UX PACTBOPUMOCTH. JleHaTypaius 6enkoB (oOpaTuMas U HeoOpaTumasi).

3. CpaBHUTENBHBINA aHAINU3 MPOIYKTOB KUCIOTHOTO U (DEPMEHTATUBHOIO THPOJIN3a
I¥- ¥ TIOJIMCaxapyuaoB (Ha MpuMepe caxapo3bl U Kpaxmadna).

4. Cneun(puIHOCTDb JeHCTBUS (PepMEHTOB (amMuiasza).

5. Bnusiare Ha akTUBHOCTH (DEpMEHTOB TeMIiepatypbl, pH, akTHBATOPOB U WHTHOM -
TOPOB.

6. Brinenenue puOOHYKICONMPOTEHMHOB U3 APOXIKEH.

7. KauecTBeHHOE omnpeieneHne MpoyKTOB FHAPOIIN3a PUOOHYKICONPOTEHHOB.



8. BplaeneHre rMKOreHa U3 nevyeHu KUBOTHBIX. COnocTaBlIeHUE CTPYKTYPbI
IJIMKOT€HAa U Kpaxmalia.

9. Paznenenue yrieBogoB METOI0M TOHKOCIIOHHON XpomMaTorpaduu.

10.I'mapoamn3 KUPOB MO 1EHCTBUEM JINIIA3BI.

11. BusiHUE KeJYn Ha aKTUBHOCTD JIMIIA3BI.

12.KauecTBEeHHbIE peaKlIMM HA TOPMOHBI.

13.buorennas knaccuukanms XUMHYECKHX JIEMEHTOB.

buonornveckn akTuBHBIE BENleCTBA. ButaMuHbI

buonoruueckn akTuBHbIE 100aBKU: podaHaus WK 10JIb3a?

buonornyeckast posib BATAMUHOB.

14.Butamun C 1 ero 3Ha4yeHHE.

15. ICKyCCTBEHHBIE )KUPBI — YTIPO3a 3J0POBBIO.

16.Vcrionp30BaHue APOKIKEN B MUIIEBON IPOMBIIIJIEHHOCTH.

17.MccnenoBanue (pU3MKO-XUMHUYECKUX CBOMCTB MOJIOKA Pa3HBIX TPOU3BOAUTEIIEH,
MMEIOIINX YKOJIOTHYECKUI CepTU(PUKAT.

18.1ox B IpOyKTax MUTAHUSA U BIUSHUE €r0 HA OPTaHU3M 4YEJIOBEKa.

Jlabopamopnwie pabomul

JlaGoparopnas padota Ne 1

«OrmpeniesieHne cpeaibl paCTBOPOB AMUHOKHUCIIOT

Teopernueckas 4acThb

KucnoTHO-0CHOBHBIE CBOMCTBA @ —AMUHOKHUCIIOT

[To mpOTONMTHYECKON TEOPUU KUCIOT U OCHOBAHUM, a-aMUHOKHUCIIOTBI OTHOCSITCS K
amponuTam, Tak Kak coJiepkKaT B COCTaBE MOJICKYJIbl KUCJIOTHBIM U OCHOBHOU IIEHTPHI. B
BOJITHOM PacTBOPE MOJIEKYJIa a-aMUHOKHCIIOTHI CYIIECTBYET B BUIE OUIIOISPHOTO HOHA.

0 o

o e

CH;CH—C/ CHy-CHTC,
N §
NH, OH NH, 0

B 3aBucumoctu ot pH cpenbl MmoxkeT mpeo01aaaTh TOT WK UHOM 3apsil.

B cunphokucneix cpemax (pH 1—2) dopmupyercs katuonnas Qopma a-
aMuHOKHUCIO0ThL. B cunpHomenounoit cpene (pH 13—14) npeobnagaet anuonHas ¢popma
a-aMUHOKUCJIOTBHI.

+

- H . -H o
CH;—CH -~ COOH + CH—CH—C00 - CH;—CH—C00

MH, +H NH, +H MH,

CymectBytor 3HaueHus pH creneduyeckue sl KakKIOW aMUHOKHCIOTHI, B
KOTOpOM KOJIMYECTBO aHHOHHBIX (DOPM B pacTBOpe paBHO KOJMUECTBY KATHOHHBIX (POPM.
[Tpu 5TOM HEOOXOIMMO YUUTHIBATh HAJIMYME HOHOTEHHBIX TPYIITUPOBOK OOKOBOH IIETIH.

3nauenne pH mnpu KoTopoM OOHIMIT 3apsi] MOJIEKYJbI a-aMUHOKUCIOTHI paBeH 0,
Ha3bIBAETCS M303JIEKTPUUECKON TOUKOW a-aMUHOKHUCIOTHI (pIAK).



Ecnmu pH pactBopa COOTBETCTBYET M303JEKTPUUECKON TOUKE a-aMHUHOKHUCIOTHI, TO
npu anekTpodope3e He NPOUCXOIUT JBMXKEHHMS MOJIeKylbl B pactBope. Ecom p H
pactBopa < p I, To kaTnoHHas ¢opma a-aMHUHOKHUCIOTHI JBIXKeTca K katomy. Ecnu pH
pactBopa >p I, To aHMOHHas ¢opMa a-aMUHOKHUCIOTHI ABMXKETCS K aHoay. Ha stom
ocHOBaHO pazzaeneane AK metomom anextpodopesa.

s 607bImKUHCTBA OCIKOB KUBOTHOTO MPOMCXOXKICHUS M303JEKTPUUECKUE TOUKU
aexar B npenenax ot 5,5 no 7,0 (uckmrouenue: nerncud — p [ = 1, canpmun — p [ = 12),
T. €. Oenku 00s1amaroT 00Jiee BRIPAKEHHBIMU KUCIIOTHBIMH CBOMCTBAMH.

[Ipu dusmonorndyeckux 3nauenus pH 7,34—7,36 in vivo HM OjIHA a-aMHUHOKHUCIIOTA
U HU OJUH OCJOK HE HAXOJUTCA B H303JEKTPUUYECKOM COCTOSHHMM, a Npeoldsanaer
aHuoHHas (opma, OTPUIIATENIbHBIN 3aps]l KOTOPOM YpaBHOBEIIMBAECTCS KATUOHAMU HATPUS
u kanus (Na+ u K+).

Ilpakmuueckan uacmo

Heab: onpenenuts pH pacTBOPOB aMUHOKHUCIIOT U CAENATh BBIBOJ O 3aBUCUMOCTH
3HaueHus1 pH oT cTpoeHuss aMMHOKUCIOT. [IpoIo/KUTh M3y4aTh BO3MOXKHOCTH JaTYMKOB
u iporpammel RelabLite.

PeakTuBbI 1 000pyI0BaHKE:

1. KommnsroTep.

2. KomnsrorepHslii uaTepderic coopa nanHbix ReleonLite.

Hatuuk  omnpenenenus pH, XuMHueckue  CTakaHbl, MPOMBIBAJIKA, BOJA
nuctuiupoBanHas, 0,01 M pacTBopbl aMUHOKHUCIOT (TVIMIIMHA, ajlaHWHA, TTyTaMUHOBOM
KHUCJIOTHI, JIN3UHA).

WHcTpyKIus 10 BRIMOIHEHUIO Ja00OpaTOPHOI pabOoTHI:

1. 3akpenute gatuuk pH B namke mrartuBa ¥ MOAKIIOYUTE U €r0 K IJIAHIICTHOMY
peructparopy (KoMmeroTepy). 3amycTure nporpammy usmepenuit ReleonLite.

2. B xumuueckuii ctakan HajeiTe 30 M pacTBopa IIMIMHA, OMyCTUTE AaTduK pH.
KoHuMK 4yBCTBUTEIBHOTO JIEMEHTA JOJIKEH ObITh MOTPYKEH B PaCTBOP HE MEHEE YeM Ha
3 cM U He KacaTbCs HU JIHA, HU CTEHOK CTaKaHa.

3. Haxmure xHomky «llyck». 3adwukcupyiite mokasanms pH  pactBopa
AMUHOKHUCJIOTBHI.

4. ITpomoiiTe 1aTuuK U3 pacTBOpa JUCTUIIIUPOBAHHON BOJOM.

5. AHaIOru4HO MOBTOPUTE NN. 2—4 [JI IPYTHUX aMUHOKHUCIIOT.

6. Pe3ynbraThl M3MepeHn 3aHECUTE B TAOJIHILY.

7. Cnenaiite BBIBOJI.

Pezynomamul uzmepenuil/nadiooenui
['1yramuno-

J 0701070 AJIaHUH JIv3un

Basl KHCJIOTA

Dopmysia AMUHOKHUCIIOTHI

CooTtHomieHrne (yHKIIMOHAIBHBIX TPy



(aMuHO- ¥ KapOOKCUIIBHOM TPYTIITBI)

3nauenue pH no garuuky

L{BeT nakmyca

I_IBGT MCTHUJIOBOI'O OpaHXKXEBOI'O

[{Bet penonpranenna

L{BeT yHUBEpCAIBLHOTO UHAUKATOPA

JlaGopaTopnas padora Ne2

OrnpeneneHue n303JeKTPUUECKON TOUKH KETaTUHBI

Teopernueckas 4aCThb

B m3037€KTprYecKoi TOYKE pacTBOPHI OEITKOB HEYCTOWYMBHI. MOJIEKYIBI OeKa C
OJIMHAKOBBIM KOJUYECTBOM MOJIOKUTEIBHBIX U OTPULIATEIBHBIX 3apsII0OB JIETKO BHINAIAI0T
B o0cagoK. 3HadeHue pH, COOTBETCTBYyIOIIEE H30IEKTPUUECKON TOUKE, SIBISIETCS
XapaKTEepHbBIM i1 Kaxjoro Oenka. Beimanenue Oenka B 0CaJoK MOXHO YCKOPHUTH
100aBJIEHHEM BOJJOOTHUMAIOIIMX BEIIECTB, HAITPUMEP STUIIOBOTO CIIUPTA.

Kenatuna (xenaTUH) — MOJUJECIEPCHAs] CMECh TMOJUIENTUAOB (MOJEKYIspHas
macca—b0—70 Teic. []), 0Opa3yemas U3 KoJjutareHa.

Kenatuna oOpaTUMO KOAryJIHpPYIOUUH KOJUIOU, MOIy4aeMblil U3 (GUOPHILISPHOTO
Oesika KoJijlareHa BHIBAPUBAHUEM B BOJE MIKYPbI KUBOTHBIX, KOXKH, KOCTEH, XPSIICH WK
CyXOXWJIMK, T. €. Marepualia, B KOTOpPOM colepxutrcsa KoiuiareH. Koctu mnepen
KUIISTYCHHEM OOBIYHO CHaYasla 00€3:KUPHUBAIOT, a UX MUHEPAIbHbIE KOMIIOHEHTHI YAAJISIOT,
oOpabatpiBast kuciotoil. IlKkypy, KOXy M CyXOXKWIHS TPOMBIBAIOT W 00pabaThIBaIOT
M3BECThIO, YTOOBI pPa3MATYUTh KOJUIATEH TMEepe]l €ro MpeBpallieHuEeM B JKEJIATHUHY.
[TonyueHnue >xelaTWHBI CXOAHO C TOJYYEHHEM KJies, HO BbIBApMBAaHHE B Ipoliecce e&
MIPUTOTOBJICHUS JITTUTCS HE CTOJIb JIOJTO M HE MPUBOAUT K MOJHOM Aerpajaaiuu KojjiareHa
710 KUJKUX KOHEYHBIX MPOAYKTOB, MOATOMY Y JKEJIATUHBI JKEJIIATUHUPYIOIIAs CIOCOOHOCTh
BBIIIE, YEM Y KJIESI.

IToutu 20% Beca XeJaTUHBI COCTABIIIET aMUHOKHCIIOTA TVIMIMH. Takue OeIKOBBIE
MPOAYKTHI, KaK MsICO, OCTHBI TOH aMHUHOKHCIIOTOM, SIBJISIOIICHCS OJHUM W3 UCTOYHHKOB
SHEPIruM JJIsl OpraHu3Ma, MO3TOMY >KEJATUHY MOXHO CUHMTaTh MPEKPACHOU J00aBKOM K
MSICHOMY painuoHy. B kadecTBe oOpaTMMO KOaryJHMpyIOIIETO KOJUIOMJA >KeJIaTHHA
Mpe0oTBpAIacT KPUCTAIUIM3AIIMIO caxapa; ¢ ATOM 1eJIbI0 €€ MPUMEHSIOT B KOHAUTEPCKON
MIPOMBIIJICHHOCTH U MPU U3TOTOBJICHUU MOPOXKEHOTr0. B Mpou3BOJCTBE MOPOKEHOTO €6
UCTIOJIB3YIOT TakXKe Il TOro, YTOOBl YMEHBIIUTH CBEpPThIBaHHE O€lka, Ka3eWHa,
Omaromapss 4eMy M caM Ka3eWH, W JKHpP B MOJIOKE Jydllle ycBauBaroTcs. JKematuny
100aBIAIOT BO MHOTHE JOMAaliHue Omona u B moiryhaOpukaThl TOPTOB M KEKCOB. B
KadecTBe Oenka-monudukaTopa OHa MOXKET CIYKHTh MPEBOCXOTHBIM PEAKTHBOM IS
oOHapyXeHUsI HEOOJIBIIUX KOJNYECTB TAHHUHA.

Ilpakmuueckan wacmo

PeaktuBbl u obopynoBanue: 0,5%-i1 pactBop xenatussl; 0,1 M pacTBopykcycHOM



kucioTer; 0,1 M pacTBOp amerara Hatpus; 96%-ii STUIOBBIN CIUPT, MPOOUPKH; MEPHBIC
NUMNETKH, JaT4uK omnpeneneHuss pH, Xumuyeckue crakaHbl, IPOMBIBAJKa, BOJA
auctuiupoBanHast. Kommetorep. KomnbrotepHslil nnTepdeiic coopa nanneix ReleonLite.

Hucmpykuyus no evinoiHeHu1o 1ad6opamopHoil pabomaoi:

1. B Tk npoHyMepoBaHHBIX MPOOMPOK MPHUIIEHTE PACTBOPHI YKCYCHOM KHUCIOTHI U
alieTaTra HaTpUs B KOJMUYECTBAX, YKA3aHHBIX B TaOIUIIE.

2. [locne yero B kaxayro mpoOUpKy no0aBbTe 1Mo 1 cMm3 pacTBopa KelaTUHBI U
XOpOUIO IepeMeNIanTe.

3. B kaxnayro mnpoOupky mnpubaBpTe mo 4 cmM3 O3TWIOBOIO CHUPTa U CHOBA
IepEMEIIANTE.

4. Yepe3 5—10 MuUH IpOCMOTpPUTE BCE MPOOMPKH U OLEHUTE CTENEHb MYTHOCTH
noy4eHHbIx cmeced. pH Hanbosiee MyTHOM CMECH COOTBETCTBYET HM303JIEKTPHUUECKOU
TOYKE ’KEJIATUHBI C MOMOUIBIO JaT4yrka pH.

Odhopmnenue pezynomamoes

Pe3ynpTaThl omnbiTa opopmute B BUae TaOIULbl. OnpeneauTe U303JIEKTPHUECKYIO
TOYKY JKEJIATUHBI.

Pe3ynomamul usmepenuil/Haon00eHuil

0,5%-ii pacTBOp Crenenr,
Ne mpo-| Cocras 0ydep- ’ JTWIOBBIIi  [MYTHOCTH 110 5-
. 3 pH cmecn JKeJIaTH .«
OMpKM | HOI cMecH, CM 3 cnmupT, cM 0aJLJIbHOM
HbI, cM3
mKase
0,1 M
0,1 M CH3COOH CH3COONa
1 1,8 0,2 38 1 4
2 1,4 0,6 4,4 1 4
3 1,0 1,0 4,7 1 4
4 0,6 1,4 5,1 1 4
5 1,8 1,8 5,7 1 4

Konmponwvuwvie éonpocoi:

1. KakoBo cTpoeHne a-aMHMHOKHCIIOT, HOMEHKJIATypa aMUHOKHUCIIOT, U30MEPHs?

2. Kimaccudukamnmsi a-aMUHOKHCIIOT TIO XapakTepy OOKOBOTO pagukana, (HhU3uKo-
XUMUYECKHNE XapaKTepUCTUKN OOKOBOM pamukana. Kmaccudukarus a-aMUHOKHCIOT TIO
CIIOCOOHOCTH CUHTE3UPOBATHCS B OpraHU3ME.

3. Kakumu KUCIIOTHO-OCHOBHBIMHU CBOMCTBAMH 00/1a4af0T a-aMHUHOKHUCIOTHI?

4. O0mme nytu  oOMeHa  a-aMHHOKHUCIOT B  opraHusme.  Peakiuu
NeKapOOKCUIIMPOBAHUS, TPAHCAMUHUPOBAHUS, OKUCIUTEIBHOTO JI€3aMUHUPOBAHUS.



Tecmogvie 3a0anun:

1. TpuBuanbHOE Ha3BaHUE 2-aMUHO-3-TUIPOCKUIIPONIAHOBOMN KUCIOTHI

1) cepuH;

2) THPO3WH;

3) OKCHIIPOJIVIH;

4) ajaHMH.

2. Hazsanne amunokucinotel H2N — (CH2)4 — CH(NH2) — COOH

1o 3amectuTenbHol HoMeHknatype IUPAC:

1) 2,6-muaMUHOTEeKCaHOBAs KUCIIOTA,

2) 2,6-1MaMHUHOKAIIPOHOBAS,

3) a,8-TMaMHUHOKAIPOHOBAS;

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

3. bokoBoil paaukan acnaparnHOBOW KUCIOTHI:

1) ruapouIbHBIHN, MTOJSPHBIN, HOHOTEHHBIHN, 3apSKCHHBIA OTPHUIIATEIBHO;

2) TuapOGUIBLHBIN, TOISPHBINA, HOHOTCHHBIH, 3aPSHDKEHHBIN TTOJI0KUTEIBHO;

3) ruapoHIIbHBIN, MTOJISAPHBINA, HEHOHOTECHHBIHN, HEe3apPsHKCHHBIN;

4) ruipohoOHBIN, HEMOHOTCHHBIH.

4. BokoBO paguKall apriHUHA:

1) ruapoUIBHBIN, TOJISPHBIN, HOHOTEHHBIHN, 3apSKCHHBIA OTPHUIIATEIBHO;

2) TUAPOGUITLHBIN, TIOJSPHBINA, HOHOTCHHBIH, 3apsKSHHBIH MOJIOKUTENHHO;,

3) ruapOPUITLHBIN, TOJSIPHBIN, HEHOHOTEHHBIHN, HEe3apsKCHHBIN;

4) rupohoOHBIN, HEHOHOTCHHBIH.

3aganuda:

3ananme 1.

CMmech TNIHIMHA, aJaHWHA, JU3UHA, apTMHUHA, CEPUHA U TIyTaMUHOBON KHUCIIOTHI
pasaensuid MeToJIoM aekTpodopesa npu pH 6.

Onpenenure HampaBi€HUE ABWKEHUS aMUHOKHUCIOT TpH 3JeKTpodopese, eciu
M303JIEKTPUYECKHE TOYKH ITUX aMUHOKHUCIIOT COOTBETCTBEHHO paBHbI 3HaueHusiM pH: 6,0;
6,0; 9,8; 10,8; 5,7 u 3,2.

Pemenne:

B wuzosnextpuueckoit Touke (pl-pH) cymmapnbiii 3apsii a-aMUHOKHCIOTHI PaBEH
HYJII0. B JaHHBIX yCIIOBHSIX TaKO€ COOTHOLIEHWE BBIMNOJHIETCS JJI ajlaHWHA, TJIMLIHAHA U
CepHHa, 3TU aMUHOKUCIIOTHI B 3JIEKTPUUECKOM TOJIE IEpEMEIaThCs HE OyayT.

[Tpu pH >pl npeobnanaer annonHass ¢popMa U aMUHOKHUCIOTA (B JAHHOM Cllydae
[IyTaMHUHOBAs KUCIOTA) OyAET MepeMeIaThbCs K aHOY.

B cnyuae, korma pH <pl B pactBope mpeoOnagaeT kaTuoHHas (opma, MOITOMY
JIM3UH ¥ ApTMHUH OYyT NEepEeMEeIaThCs K KaToy.

3ananme 2.



JlaHbI TP aMUHOKHCIIOTHI: acnaparuHoBasi, TU3UH U TMUKUH. Onpenenure, B Kakon
cpelie — KHUCJIOW, HEUTPaIbHOM MM MIEIOYHOW — OYyAYT HAXOAUTHCS U303JIEKTPUUECKUE
TOYKH 3THX KUCJOT [0 CPABHEHUIO C MIIMIUHOM, ISl KoToporo pl = 6.

Pewenue:

VY acmaparuHoBoil kucinoTsl pl Oyaer HaxoAUThCS B Oosiee KUCIOW cCpene, YeM Y
[JIMIIMHA, TaK KakK JUIA TIOJABJICHHS UCCOITMAIIMU BTOPOM KapOOKCWIIBHOW TPYMIIBI
TpeOyeTcsl JOMOJHUTEIIBHOE KOJIMYEeCTBO HOHOB H+.

VY nusuna pl OyaeT HaXOaUTHCA B 00Jiee IMIETIOYHON cpefie, YeM y TIIMIMHA, TaK Kak
JUIS TIpeIoTBpalieHuss oOpazoBanus BTopoit NH3+ rpymmsl TpeOyeTcsl TOMOITHUTEILHOE
KOJM4ecTBO NOHOB OH-.

3amanue 11 pa3BUTHA (PYHKIIMOHAJIBLHON IPAMOTHOCTH

[Touemy cBexee MOJIOKO HE CBEPTBIBACTCA NPU KUISIYEHWH, a IIOJIKUCIIEE
cBEépThIBaeTcs? UTO MOXKHO cjenaTh, 4YTOObI HM30€XaTh CBOPAYMBAHMS TOJKUCIIETO
MOJI0Ka?

Omeem:

[Ipn kunsYEeHWH MOJOKa Ka3eWH BCErJa JICHAaTYpUPYET, HO BBIMANAET B OCAIOK
TOrJa, KOrJa JUINEH 3apsga. B cBeXeM MOJOKE MOJEKYJIbl Ka3eMHa HMEIOT
OTpULIATEIBHBIN 3apsa. Mosekynbl Ka3erHa JUIIeHBI 3apsifga B KHUCIIOW cpene( T. €. B
KHCIJIOM MoJIoKe). CiieJoBaTeNbHO, U303JIEKTPUUECKasl TOUKA Ka3eMHa HAXOAUTCS B KUCIIOM
cpene. [IpenoTBpatuTh CBEPTHIBAHUE MOKHO IMTyTEM TOOABIEHUS COJIbI.

Jlabopamopuas paboma Ne 3

Onpeoenenue memnepamypol niag1eHUA AMUHOKUCIOM

Teopemuueckaa uacmo

Kaxmoe wWHIMBHIyalbHOE COCIMHEHHME XapaKTepu3yercss Ha0opoM (HU3HKO-
XUMUYECKUX KoHcTaHT. Haunbonee pacnpocTpaHEHHBIMU M3 HUX SIBISIIOTCS TeMIlepaTypa
KUIIEHUS U IUIaBJICHUS, TOKA3aTelb MPEJIOMIICHUS, ITIOTHOCTD.

TemnepaTypoil IUIABIEHUSI CUATAIOT MHTEPBAJ TEMIIEPATYP C MOMEHTA MOSIBJICHUS
KUJKOU (Da3bl 10 MOMEHTA MOJHOTO MCYE3HOBEHUS TBEPIOHM (a3bl. UeM BeEIeCTBO YHIIIE,
TEM MEHbIIE HMHTEpBAJI TeMIepaTyphl IuUlaBieHUs (kak mpaswio, He Oosee 0,5°C).
He3HauuTenbHble KOJMYECTBA TPUMECH MPUBOAAT K CHIIBHOMY CHUKEHUIO TEMIIEPATypPbl
IJIaBieHus. PacxXxoxIeHue OomnpenensaeMol TeMIlepaTypbl IUIABIEHUS UM CIIPABOYHOM
BEJIMYUHBI JIs1 YUCTOTO COCAMHEHUS JTOJ>KHBI COBIAAATh.

[Ipn HarpeBanum BelmiecTBa B HEM YCTAHABIIMBACTCS TEIUIOBOM OallaHC: CKOPOCTH
MOJBOJIA TEIJIa B KAaKON-TO MOMEHT CTAaHOBUTCA PABHOW CKOPOCTH €ro PacCEUBaHMS.
[TockoabKy CKOPOCTh MOABOAA U CKOPOCTh PACCEMBAHUS 3aBUCAT OT PA3HOCTU TEMIIEPATYP
MEXJy OOBEKTOM U CpPEelOoi, TO B COCTOSHUM TEIJIOBOIO DPABHOBECHS Yy BEIECTBA
YCTaHaBJIMBAETCS omnpenenéHHas Ttemieparypa. OHa 3aBEIOMO HUXKE, YEM TemIepaTypa
IJIAMEHH, 3a CYET pACCEMBAHMS TEILIa.

AMMHOKHCIIOTHI — O€CIIBETHBIE KPUCTAIIMYECKHE BEIIECTBA, PACTBOPUMBIE B BOJIE;



£t 220—315 °C. Beicokas Temneparypa IJIaBJIeHUsT aMUHOKHUCIIOTHI CBSI3aHA C TEM, YTO
UX MOJIEKYJIbI UMEIOT CTPYKTYPY TJIaBHBIM 00pa3oM aM(OoTepHBIX (ABY3apsiAHBIX) HOHOB.

JI71st Bcex aMUHOKHUCIIOT HE MPEJICTABISAETCS BO3MOKHBIM OJIHO3HAYHO (DUKCUPOBATH
TEMIIEPATypy IUIABJIEHUS, IOCKOJIBKY 3TOT MPOLECC COMPSIAKEH C PA3IOKEHUEM.

Tepmuueckass aecTpykuus (¢GparMeHTa TIJIMIUHA HAOIIOAAeTCsl B HWHTEpBaje
TEMIIepaTyp, Kak IpaBWJO, B 3aBUCHUMOCTH OT 3aMECTUTEIEH B paauKaie, MPUYEM
XapakTep paJuKasa BIMIET Ha CTAIUHHOCTh U CKOPOCTh MIPOLIECCA PA3IIOKEHHUS.

Ilpakmuueckasa uwacmo

Leab: 0poIeMOHCTPUPOBATH BO3MOKHOCTH CIIMPTOBKH JIJI1 HATPEBAHUS BEILIECTB.

[lepeyenb naTyukoB UU(PPOBON J1aOOPATOPUU: AATUYMK BBICOKOTEMIIEPATYPHBIM
TEPMOITAPHBI.

JlononHuTEenbHOE 000PYI0BaHUE: IITATUB C 32KUMOM; CITUPTOBKA.

Matepuaiibl ¥ peakTUBBI: CIUPT STUIOBBINA, aMUHOKHUCIIOTHI.

Texnuka de3onacnocmu:

1. PaGoTa cBsizaHa ¢ OTKPBITBIM IUIAMEHEM — OeperuTech oxora!

2. Tepmonapa mocjie U3BJICUEHUS U3 IUJIAMEHU OCTBIBAET HE cpa3zy — OeperuTech
oxora!

3. B criupToBKE cOAEpKUTCS rOproyast )KUIKOCTb.

4. PaboTaTh B OUKaX.

Hucmpykuyus K 6binoJIHEHUIO 1A00PAmMOPHOIL padbomol:

B npoOupKy HachlibT€ MOPOUIOK TJMIMHA HAa 2—3 CM IO BBICOTE. 3aKpENUTE
MpoOUpPKY B JIAlIKE€ IITaTHBA, a TEPMOIMAPHBIN JAaTYMK TaK, YTOOBI €ro KOHYMK JOXOAMII
MOYTH J0 JIHa MNpOOHMPKH, HO HE Kacalics HU JHA, HU CTeHOK (puc. 1). OTrmeThTe
TEMIIepaTypy IIULUHA.

3aXrUTe CIUPTOBKY U MOCTaBbTE €€ MO MPOOUPKY C TITULUHOM.

HabGmrogaiite 3a uM3MEHEHHEM TEMIEPaTyphl, 3aHOCS PE3YNbTaThl W3MEPEHHUI B
Ta0IuUILy.

Yepes HEKOTOpOE BpeMs MTOCII€ Havajla HarpeBaHUs TEMIEpATypa CTaOUIU3UPYETCS.
[locne 3TOro 0CTaHOBUTE HarpeBaHUE.

OOpatutre BHuManue! CTaBUTh HArpeTyr MNPOOMPKY B TIJIACTUKOBBLIN IIITATHB
Henb3s. Hy)KHO 10%K1aThes €ro OXJIaKAEHUS B JalKe ITaTUBA.

Pe3ynomamul usmepenuii/naonto0eHuil

No

TemmepaTypa rimnuHa
0e3 HarpeBaHUs

TemmepaTypa INIMIMHA
uepes 1 MuH

TeMmmepaTypa riMnuHa
yepe3 3 MUH

TemriepaTypa riMnvHa
yepe3 S—6 MHUH

TemmepaTypa anaHuHa
0e3 HarpeBaHUs

TemmepaTypa anaHuHa
uepes 1 MuH

TeMmmepaTypa anaHuHa
yepe3 3 MUH

TeMmriepaTypa anaHuHa
yepe3 S—6 MHUH




Temmneparypa riryra-
MHHOBOU KHCIIOTBI O€3

Temmeparypa riryra-
MHUHOBOM KUCJIOTHI Ye-

Temmeparypa riryra-
MHUHOBOM KHUCJIOTHI 4e-

Temmeparypa riryra-
MHUHOBOM KHUCJIOTHI 4e-

HarpeBaHus pe3 1 MuH pe3 3 MuH pe3 5—6 MuH

3

Ne  [Temneparypa nusuna |Temmneparypa im3uHa [Temneparypa jim3uHa |[emnepaTrypa Jiu3uHa
0e3 HarpeBaHus yepe3 1 MuH yepes3 3 MUH yepe3 S—6 MUH

4
AHanoeuuno nposedume onvim ¢ OpyeuUMu AMUHOKUCTIOMAMU, HANPUMED AJIAHUHOM.
Buigoowi:
Coenatime 61600 0 memnepamype niaeleHus amunokuciom. Yem owHa

obycnoenena?

KOHTpOIBHBIE BOITPOCHI:

1. [Touemy Temmneparypa, 40 3HaYEHUU KOTOPOM yHAETCSA HArpeTh BEIIECTBO, HUKE
TeMIEPaTyphl IJIaMEHN?

2. [loueMy HEBO3MOXHO OJJTHO3HAUHO 3a(UKCUPOBATH TEMIIEPATYPY IIABICHUS IS
AMUHOKHCIIOT?

3. Ucnione3ysd  naHHBIE

3aMCHHUMBIX U HC3aMCHUMBIX aMHUHOKHUCIIOT.

JUTEPATYpbl, CpPaBHUTE TEMIIEPATyphl  IUIABJICHHUS

Jlabopamopnaa pavoma Ne 4

Bauanue memnepamypul na ceoiicmea 0eixkoe

TeopeTnueckas yacThb

OOmMM CBOMCTBOM a-aMUHOKHCIIOT SIBJISIETCS TTPOLIECC MOJTMKOHICHCAIIHH,
MIPUBOJIAIINN K 00pa30BaHUIO NENTUIOB. B pe3ynbrare 3T0oM peakiuu GopMHUpYIOTCS
aMUJIHBIC CBSI3U 110 MECTY B3aUMOJCHCTBUS KapOOKCUIILHOM TPYIIIBI OJTHOM a-
AMHHOKHCJIOTHI U aMUHOTPYMIIBI APYTrOM a-aMUHOKHUCIIOTHL. B nmentumax sta cBs3b

Ha3bIBACTCS HCHTHI[HOfI CBA3BIO B COCTABEC HeHTHI[HOfI I'pyHaIibI.
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Puc. Cxema oOpa3oBanus TpeoHUI()EHUATAHUITHPO3NHA

Ha3Banuss nenTtugoB CTPOSATCA NYyTEM  MOCIEAOBATEIBHOIO  MEPEUYHCIICHUS
aMUHOKHCIIOTHBIX OCTaTKOB, HauuHas ¢ N-koHIa, ¢ go6aBieHueM cyd¢ukca -uji, Kpome
nocyenHeld C-KOHLEBOW aMUHOKHUCIIOTHI, JUUIsl KOTOPOW COXpaHsAETCs €€ MOJHOE Ha3BAHUE.
Jljis ocTaTka acrapariHOBOW KHUCIIOThI UCIIOJIb3YETCSl HA3BaHUE acapThil.

VY CTaHOBIIEHO, YTO JJIs1 KaXA0Tr0 OeJIKa XapaKTepHa TOJIbKO OJHA POCTPAaHCTBEHHAS
CTPYKTypa, B KOTOpPOH OH CTaOWJIEH M MTPOSABISIET OMOJOTMYECKYIO AKTHBHOCThH. JTa
CTPYKTypa  HOCHT  Ha3BaHME  HaTUBHOWKOHQoOpMmanuu  Oelika. N3menenune
HaTUBHOMKOH(OpManuu Oenka, CONMPOBOXKIAOIIEECS MOTEpEd XapakTEepPHBIX ISl HEro

CBOMCTB:  PAacTBOPUMOCTH, OMOJIOIMUECKOHM  aAKTUBHOCTH, 3JEKTPO(OpPEeTUUECKOM
MOABW)KHOCTH M JIp., Ha3blBaeTcd JeHarypauued. JleHaTypauus, Kak IPaBHIIO,
3aTparvBaeT 4YETBEPTHUUHYIO, TPETUUHYI0 M YAaCTUYHO BTOPUUYHYIO CTPYKTYpPBI OCJIKOBOM
MOJIEKYJIbl U HE COINPOBOXAAECTCA KAKUMHU-THMOO M3MEHEHHSMHU MEPBUYHON CTPYKTYPHI.
JleHaTypanuio MOTYT BbI3bIBATh pa3iudHble (PU3MUECKUE U XUMUUYECKHE (PAKTOPBI: BHICO-
Kasi TeMIIepaTypa, MEXaHUYECKUE BO3JEUCTBUSA, NEHCTBUE HOHM3UPYIOLIUX HU3Iy4YECHUH,
0o0paboTKa yJIbTPa3BYKOM, JACHCTBUE OPraHMYECKUMHU PACTBOPHUTENIIMH, pPACTBOpaAMU
KHUCJIOT, LIEJIOUEH, COJIEH TKENBIX MeTauioB. [IpuMepoM TemnoBo# AeHATypaluu MOXKET
CIly>)KUTb CBEpPTHIBaHHWE Oelika MpH Bapke suil. JleHarypauus O€JIKOB MPOUCXOJUT B
KeIlyJIKe, TJIe UMEETCsl CHIIBHOKUCHAsl Cpefia U 3TO CIOCOOCTBYET PACIIEIUICHUIO OEIKOB
nporeonuTHUecKUMH  pepmentamu. I[lo Mepe crTapeHus opraHuzMa IMPOUCXOJIUT
MOCTENIEHHAs, XOTSI M YpPE3BbIYAlHO MEIJICHHAsl, JeHAaTypalusi O€JIKOB M CHUXKEHUE UX
ruapoduiabHOCTH. [Ipu ompenenéHHbBIX YCIOBHUSAX JI€HATYpPUPOBAHHBIM OEJIOK MOXKHO
YaCTUYHO WJIM TOJIHOCTBIO BEPHYTh K HCXOAHOMY HaTUBHOMY COCTOsSIHMIO. Takoil mporuecc
Ha3bIBAETCS peHaTypaluei, a 0eJI0Kk — peHaTypupo- BAHHBIM. DTOT MPOLIECC MPOUCKXOTUT
CaMOIIPOU3BOJIbHO MpH 3HaYeHUsIX pH u Temmeparypbl, 00eceunBaOmUX CTA0MIBHOCTD
HaTUBHOM (opMbl. PeHaTypaiuio OOBIYHO MHPOBOAAT B MSTKHX YCJIOBHSAX, MEJICHHO
CHHMAasi BO3JICUCTBUE.

OObIuHO JeHaTypanus Oenka HaOdromaeTcst INVILro, mpu BO3ACHCTBUM HAa HETO
aHOMAJBLHOM TeMmIepaTyphl MM JeHaTypanTa MoueBuHbl, H'mmu OH uonos (T. e.
aHomaneHoro pH) u 1. a.) OnmHako pacmaa TBEPIOW CTPYKTYypbl Oeilka W 3areM e€
MOBTOPHAs CaMOOPTaHMU3alUsl MPOUCXOJUT U B KUBOM KIETKE — YTO UIPAET BAXKHYIO



POJIb, HAITPUMED B MPOIIECCE TPAHCIIOPTA OEITKOB Yepe3 MEMOPAHHI.

B wuntepBane Temmneparyp, npuOiusutenbHo oTr 0 mo 40 °C, pacTBOPpUMOCTH
OONBIIMHCTBA OEJIKOB BO3pacTaeT C IMOBBIIIEHHMEM TeMmIiepaTyphl. [lpu temmeparypax,
npesbimaomux  40—50 °C, OonbIIMHCTBO OENKOB YTpauMBaeT CTAOMIBHOCTb,
HAYMHACTCS WX JICHATypalus, COMPOBOXKIAIOMIASCSI OOBIYHO PE3KUM CHIDKCHHEM
pPacTBOPUMOCTH.

[IpakTueckas 4acTb

Iens: poIeMOHCTPUPOBATH MPOIIECC JCHATYpaIK OelKa.

[lepedens naTynkoB HUPPOBOH TAOOPATOPUM: TATUYUK TEMIIEPATYPHI (TJIATUHOBBIN).

JlonomHuTEeNbHOE 000PY/I0BaHUE: IITATUB C 32KUMOM; CITUPTOBKA.

Matepuaiibl U peakTUBBI: paCTBOP SSTUYHOTO OeJIKa.

Texnuka 6e3onacnocmu:

1. PaboTa cBsizaHa ¢ OTKPBITHIM IJIaMEHEM — O€peruTech oxoral

2. JlaTauk TemmepaTypsl Tocie U3BICUCHUS U3 TUIAMEHH OCTBHIBACT HE Cpa3y —
Oeperurech oxora!

3. B cniipToBKe conepKuUTCs roproyas KuaKOoCTh.

4, PabGorath B oukax.

Hucmpykuyus K 6binoJIHeHUIO 1a00PaAmopHoll padbomoi:

B 4 npoOupku nomectute mo 0,5 M pacTBopa SIMYHOrO Oeika. 3aKpemnuTe
NpoOMpKY B JIallKe IITAaTHBA, a AATYUK TEMIEPATypbl TaK, YTOObl €ro KOHYUK JOXOIMII
MOYTH [0 JHAa NPOOMPKH, HO HE Kacajcsi HU JHA, HU CTeHOK (puc. 1). Ormerbre
TEMIEpaTypy pacTtBopa su4yHOro Oenka. [IpUroTOBIIEHHBIM  pacTBOp  JIOJKEH
MPEABAPUTENHEHO OBITh OXJIAXKIEH.

3aXrUTe COMPTOBKY M MOCTaBbTE €€ MOJ MPOOUPKY C PACTBOPOM SIMUHOTO Oelika.
Hab6nronaiiTe 3a u3MeHeHHEM TeMIiepaTypbl, 0cOOeHHO BHUMAaTENbHO mocie 50 °C, 3aHocs
pE3yNbTaThl U3MEPEHUN B TAOIUILY.

Yepe3 |—2 MUH OCTaHOBHUTE HarpeBaHUE.

PactBop oxnaaute u pactBopute B BoAe. Crenaite BbIBO.

OOpatutre BHuManue! CTaBUTh HArpeTyr MNPOOMPKY B TIJIACTUKOBBLIN IIITATHB
Henb3s. Hy)XKHO noXkaaThest €€ oXJIaxAeHus B JIANKe ITaTUBA.

Jl51s cpaBHEHMsI IPOBEAUTE OTIBIT C U30JISITOM PACTUTEIBHOTO OelKa.

Pe3ynomamul usmepenuii/naono0eHuil
TeMnepaTypa HarpeBaHHusAa BpCMﬂ HACTYIUICHUSA JCHATypalunu

PacTBOp stuuHOTO O€NKa

W30t pacTutenbHoOro 6enka

(Topox0BOTO)

KoHTpoJsbHBIE BONIPOCHI:



1. Kakue n3MeHeHus MPOUCXOAT B CTPYKType Oelika mpu HarpeBaHuu? Mensercs
JIM €ro NepBUYHAs CTPYKTypa?

2. Kak Ha3bIBaeTcCs mpolecc CBEpThIBaHUS O€TKOB?

3. [louemy cBepHyBIIUiCs OEI0K HE pacTBOpsiETCs B Bojie?

3apanue:
[Tpuneiite Kk suyHOMY O€NKYy CHOUPT WM Kuciaory. Yrto Habmiomaere IMpH
n100aBJICHUH K O€JIKY CIIUPTa U KUCIOTHI?



