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IHosicHUTEIbHAA 3aIIHCKA

AKmyanvHocms npozpammol

[TporpaMmMa nMeeT counaibHy 3HAYMMOCTh JUJIsl Haulero oouectsa. Poccuiickomy
oOlIeCTBY HYXKHBl 0Opa30BaHHbIE, HPABCTBEHHbIC, MPEANPUUMUMBBIEC JIOAH, KOTOpBIE
MOTYT CaMOCTOSATEIbHO INPUHUMATh OTBETCTBEHHBIE PEUICHHS B CUTyallUsaX BbIOODA,
IPOTHO3UPYS MX BO3MOXHBbIE MociaeAcTBus. OnHa 13 3a7ad 0Opa30BaHUsl HA CErOJHSI —
BOCIHUTaHUE B PEOEHKE CaMOCTOATENIbHON JTUYHOCTU. JlaHHAas mporpamMma CrocoOCTBYET
Pa3BUTHUIO y yUAIIMXCS CAMOCTOSTEILHOTO MBIIUICHUS, (POPMUPYET YMEHUS MPUOOPETATh
U TPUMEHITh, TOJy4YCHHbIE 3HaHMS Ha TnpakThke. PasButne u ¢dopMupoBaHue
BBIIIEYKa3aHHBIX KAauye€CTB BO3MOKHO Ojarojapsi pa3BUTHUIO HAyYHO-TIO3HABATEIHLHOTO
MHTEpPECA BO BpeMs 3aHATUH.

Kypc nmnpenna3HaueH ywamumcs CTaplieid IIKOJIBI  €CTECTBEHHO-HAy4HOTO,
TEXHOJIOTUYECKOTO HWJIM YHHBEPCAIBHOIO MpOQuiIei OOydeHHs M MOXKET OBbITh Kak
00s3aTeNbHBIM ~ Y4YEOHBIM MPEAMETOM MO BBIOOPY y4allerocs M3 KOMIIOHEHTa
oOpa30BaTeNbHOM OpraHM3alliy B BapUaTUBHOM YacTu yuyeOHOro IJlaHa, TaK U KypcoM B
pamMKax BHEYPOUHOM [EeATEIbHOCTHM W/WIM JONOJHUTENbHOro oOpasoBanus. I[locoOue
PEKOMEHyeTCsl HCIOIb30BATh JUJISl IPOBEICHHUS SJIEKTUBHBIX KypPCOB.

Konnenmus coBpeMeHHOro o0pa3oBaHMsI MOAPA3yMEBAET, YTO YUUTENb MEPECTAET
ObITh OCHOBHBIM HCTOYHMKOM HOBBIX 3HaHHM, a CTAaHOBUTCS OPraHU3aTOPOM
MO3HABATEJIbHOM  JIEATEIbHOCTH  y4YalllUXCi, K KOTOPOM MOXKHO OTHECTH U
HCCJIEI0BATENbCKYI0 JeATeNbHOCTh. COBPEMEHHbBIE SKCIEPUMEHTANbHBIE HCCIIEOBAHUS
0 XMMHHU YK€ TPYIHO MPEACTaBUTh O€3 MCIOJIb30BAHMS HE TOJIBKO aHAJIOTOBBIX, HO U
OUPPOBBIX  U3MEpPUTENbHBIX  npubopoB. B  dexepasbHOM  rocynapCTBEHHOM
obOpazoBarensHoM craHgapte (PI'OC) mpommcaHo, 4YTO OJHHM W3 YHHUBEPCAIbHBIX
y4eOHBIX JIEHCTBUH, MPUOOPETaEMbIX YYaIlUMHUCA, JOJKHO CTaTh YMEHHUE «IIPOBEJICHUS
OMBITOB, IPOCTHIX IKCIEPUMEHTAIBHBIX UCCIEIOBAHUMN, TPSAMBIX U KOCBEHHBIX U3MEPEHHM
C HCMOJb30BAHMEM AHAJIOTOBBIX M LHU(POBBIX HM3MEPUTENbHBIX MPUOOpOB». s 3TOrO
YUHUTENIb XUMHH MOXET BOCIIOIb30BATHCS y4€OHBIM 000pPYI0BAHUE HOBOT'O MOKOJEHUS —
U (POBBIMU JIAOOPATOPUSIMH.

[udposbie nabopaTopuu MO XMMUU MPEACTABICHBI AATUYMKAMH ISl U3MEPEHUS U
pEerucTpaluy pa3jiNyHbIX MapaMmeTpoB, UHTepdeiicamu cOopa JaHHBIX M MPOTPaMMHBIM
oOecrieueHrneM, BU3YAIU3UPYIOMIMM SKCIIEpUMEHTANIbHbIE TaHHbIe Ha dKpaHe. [Ipu 3ToM
DKCIIEPUMEHT  OCTa€TCsl  TPAJULMOHHO HATYpPHBIM, HO JIaHHbIE JKCIIEPUMEHTA
00pabaTbIBaIOTCS W BBIBOJSTCS HA OJKpaH B peajbHOM MacmTabde BpEeMEHHM U B
parmoHabHON Tpaduueckoil popme B BUJE YUCICHHBIX 3HAYCHUM, JUarpaMM, rpadukoB
u Tabmuu. OCHOBHOE BHUMAHUE yYalIUXcs MPU 3TOM COCPEIOTauMBaeTCs HE HAa cOOpKe U
HACTPOUKE IKCIIEPUMEHTAIBHON YCTAHOBKH, a4 HA MPOEKTUPOBAHUH PA3JIUYHBIX BAPUAHTOB
MIPOBEICHMS SKCIEPUMEHTA, HAKOIUIEHWH JaHHBIX, HMX aHaJIUu3€ W HHTEpPIpETaluH,
(opMyIUPOBKE BBIBOJOB.



C TOYKHM 3peHHs] HAYKH, SKCIIEPUMEHT — 3TO MCCIIEI0OBATEIbCKUIM METOJT 00yUYeHUs,
KOTOPBIM MOJHUMAET MO3HABATEIbHBIM MHTEpEC Ha 00Jiee BHICOKUU YPOBEHb, YCUIMBAET
MOTHBALMIO CaMOCTOSITEIbLHOM JEATENbHOCTH. lccnenoBaTenbCkuii METOA  SIBISETCS
ycioBueM (OpMHUpPOBAHUS HHTEpeca, MOTPEOHOCTH B CaMOCTOSATEIBHOM, TBOPUYECKOM
NEATEIBHOCTH YYaIIuXCsl.

HccenmenoBarenbCKuid IPOLECC COCTOUT M3 HECKOJIBKMX JTAIOB: PA3ACICHUE CMECU
BEIIECTB, BBIJICIICHUE MOJIEKYJI OMPECIEHHOTO CTPOCHUS, X UICHTHU(PUKAIIUS U U3yUEeHUE
poJiK B METa0OIU3ME.

3aHATUS UHTETPUPYIOT TEOPETUUECKUE 3HAHUS, U MPAKTUYECKHE YMEHHUS, U HaBBIKH
yUaluXxcsi B €IMHOM IPOIIecCe NeATEIbHOCTH Y4eOHO-UCCIIeI0BATEIhCKOIO XapaKTepa.

JlaHHBIA KypcC COJEpKATENIbHO CBSI3aH C KypcaMHM XUMHH, OMOJOTHH, (PU3MKU U
HOCUT MHTEIPUPOBAHHBIN XapakTep, CHOCOOCTBYS pa3BUTHUIO E€CTECTBEHHO-HAYYHOIO
MHUPOBO33peHUs ydaumxcsa. B yueOHOM I1aHe 3JeKTUBHBIN Kype «buoxumusy» sBisercs
YacThIO0 MpeAMETHON oOnactu «EcTecTBEeHHO-Hay4dHblEe TpeaMeTb». Marepuan nocoous
00ecreynBaeT: 3HAKOMCTBO C COBPEMEHHBIMH (YHAAMEHTAIbHBIMA W TMPUKIATHBIMU
UCCIEIOBaHUSIMU B oOylacth  OMOXUMUHM;  (POpPMHUpPOBAaHME Y  OOy4arolUXCs
KOHBEPIr€HTHOIO0 MBIIUICHUs]; yriayOiaeHue u oO0O0OILIeHHEe 3HAHMW IIKOJBbHUKOB O
BBICOKOMOJIEKYJISIDHBIX BELIECTBAaX, METOJAX HX HW3Y4YEHHUS; PACKPBITHE IPUHLMUIIOB
(YHKIIMOHUPOBAHHUS KUBBIX CUCTEM; 3HAKOMCTBO C UCTOPUEH pa3BUTHS €CTECTBO3HAHUS U
COBPEMEHHBIMU Pa3pabOTKaMH YYEHBIX; BOCHUTAHHE OEpPEKHOI0 OTHOIIECHUS K KUBOU
npupoje, GopMUpOBaHUE KYJIbTYpbl TUTaHUS; OOYUYEHHE apryMEHTUPOBAHHOMY BEJICHUIO
JIMCKYCCHH; KETAaHUE 3aHUMATHCS] HAYYHO-TIPAKTUYECKON IEATEIBHOCTBIO.

[Tocobue conepKUT METOAUYECKHME KOMMEHTApUU IO OpraHu3aluu 3aHSATUN
(ocoOeHHOCTH, CTPYKTYpa, COAEpKaHUE, BUJIbI 1€ATEILHOCTH, POPMBI 3aHATUH U T. 1.). Ha
3aHATHSX YYalluecs pa3BUBAIOT AHAIWTUYECKHE CIOCOOHOCTH MpU MPOBEACHUU
MPaKTUYECKUX padOT, YCTAHABIMBAIOT MPUYMHHO-CIEACTBEHHBIE CBA3U IPU W3YUYEHUU
METO/ZI0B OMOXMMHH, Y3HAIOT O BO3MOXKHOCTSIX MX NPUMEHEHHUS B MEIULMHE, MUIIEBOU
MPOMBILIUIEHHOCTH, (hapMalleBTHKE.

Ileneeas ayoumopusn

VYyammecs 10 u 11 ximaccoB o001eo0pa3oBaTeNbHBIX MIKOI, KOTOPhIE 000PY10BaHbI
«I1IKOJIbHBIMH KBAHTOPUYMAMMI.

Henwv npocpammot

O3HaKOMUTH ydyalluXcsi C OMOXMMHMEW Kak HayKOHW OKCIEPUMEHTAIbHOM,
coueTaroniei B cebe OpraHMuecKyo XUMHIO U Ouosoruto. Takke JaHHBINA Kypc MOMOMKET
chopMHpPOBATh HABBIKM CAMOCTOSITENBHOW pabOThl ¢  IUGPOBBIMH  JAaTYHUKAMU,
MPOBEJICHUS U3MEPEHHI 1 00pabOTKU MOJYYEHHBIX U3MepeHuid. Pa3BUTh M03HaBaTEIbHBIN
UHTEpPEC W METalpeJIMETHbIE KOMIIETEHIMH OOyYaroumxcs 4Yepe3 MPaKTHUYECKYIO
NEeSATEIbHOCTD; PACIIMPUTh, YIIIYOUTh M OOOOHIMTH 3HAHUS O CTPOCHHMM, CBOWCTBAX WU
GyHKIMSIX OMOMOJEKYJ; cpOPpMHUPOBATH YCTONUMBBIA MHTEpEC K MpOodecCHOHATbHON



NEeSTEIbHOCTH B 00JIACTH €CTECTBEHHBIX HayK.
Ilnanupyembie pe3yJbTAThl OCBOCHHUS Y4€0OHOI0 NpeaMeTa XMMHUM ¢ ONMCAHNEM
YHHMBEPCAJIbHBIX Y4eOHbIX A€l CTBUIA, 10CTUTaeMbIX 00yYaOIIUMHUCS

Jluunocmmuoie pe3yiomamol:

Obyuarowuiics noayuum 603MOHNCHOCb OJ1 YOPMUPOBAHUSL CLeOVIOUSUX TUYHOCTIHBIX

VVII:

OTpeieJICHHEe MOTUBAIIMY M3YUYCHHS Y4eOHOTO MaTepuala;
OIICHWBAaHHUE YCBAWBAEMOI'0 YYeOHOT0 MaTepurasa, UCX0/Isl U3 COIMAIbHBIX M JIMUHOCTHBIX
IICHHOCTCH;

HOBBIIIEHHE CBOEr0 00pPa30BaTEIbHOTO YPOBHS U YPOBHS TOTOBHOCTH K U3YUYEHHUIO
OCHOBHBIX UCTOPHUYECKUX COOBITUM, CBSI3aHHBIX C HCTOPUEH Pa3BUTHSI XUMHUU U OOIIECTBA;
3HAHHUE NMPABUJI IOBEACHUS B UPE3BBIYANHBIX CUTYAILIUSX;
OLICHMBAHUE COLIMAJIbHON 3HAYUMOCTH NMPOPECCUil, CBA3aHHBIX C XUMUEH;
BJIQJICHUE TpaBWiIaMM O€30MacHOro OOpalleHus C XWUMHYECKHMMHU BEIIECTBAMH H
000py1I0BaHUEM, MTPOSIBIICHUE IKOJIOTUYECKON KYIIbTYPBHI.

Memanpedmemmnule pe3ynomamal:

Peeynamusnvie

Obyuarowuiics nOaY4Um 803MONCHOCIb 05 (POPMUPOBAHUACTEOYIOUUX PESYTAMUBHBIX
Vvi
1esiernojiaranie, BKJIIOYasl MOCTAHOBKY HOBBIX II€JieH, MpeoOpa3oBaHHE MPAKTHUUECKOU
3a/1a4d B TIO3HABATEIbHYIO, CAMOCTOATENIbHBIM aHAIN3 YCJIOBUM JOCTHKEHUS LIEJINW Ha
OCHOBE Y4YETa BBIJICJICHHBIX YUYHUTEJIEM OPUEHTUPOB [EWUCTBUS B HOBOM Y4uyeOHOM
Marepuale;
MJIAHUPOBAHUE MMYTU JJOCTUKEHUSI 1IJICH;
YCTAHABJIMBAHUE IICJICBBIX TPUOPUTETOB, BBIACICHUE aJIbTEPHATUBHBIX CIOCOOOB
JOCTUKEHUS 11eJI1 U BBIOOP Hanbosee r3(hPekTUBHOTO crocooa;
YMEHHUE CAMOCTOSTENIBHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIISITH UM;
yMEHUE MPUHUMATh PEIICHUS B TPOOJIEMHOM CUTYaIINH;
MOCTAaHOBKA yueOHOM 3a1a41, COCTABJICHUE TIJIaHA U MTOCJIEI0BATEILHOCTH JICHCTBHIA;
opraHu3zaius pabouero Mecrta Mpu BHITIOJIHEHUH XUMUYECKOTO KCIIEPUMEHTA;
MIPOTHO3UPOBAHUE PE3YJIbTaTa YCBOCHUS, OLICHUBAHME YCBOCHHOIO MaTepuaia, OLEHKa
KauecTBa W YPOBHS YCBOGHHS, KOPpPEKIMS B IUIAaH UM Crnocod ACHCTBUS TIpu
HeoOxoaumocTu. [lo3nasamenvhoie

Obyuarowuiics noyyum 603MOHICHOCIb OJis1 POPMUPOBAHUS CLEOYIOUJUX
nosnasamenvhoulx YVJ/I:
MOMCK U BbIJIeJIEHUE HHPOpMAITUH;
aHaIu3 ycIoBUM U TpeOOBaHUM 3a/lauu, BBIOOp, COMIOCTABIEHUE U 00OCHOBaHUE crioco0a



pelleHus 3aa4uu;

BbIOOp Hambonee HP(GEKTUBHBIX CHOCOOOB pEUICHUS 3aJadyd B 3aBHUCHUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

BBIJIBUKEHUE 1 000CHOBaHME TUIIOTE3bI, BEIOOP criocoba e€ MpoBepKu;

CaAMOCTOSITEJIbHOE  CO3/IaHUE aJropuTMa JESATEIbHOCTH MpHU pPElIeHHH mpolseM
TBOPYECKOI'0 ¥ TOMCKOBOT'O XapaKkTepa;

YMEHHsI XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHIO H CBONCTBAM;

ONKCHIBAaHUE CBOWCTB TBEPABIX, JKHUJIKHX, TIa3000pa3HbIX BEIIECTB, BBIJCICHHUE UX
CYIIECTBEHHBIX ITPU3HAKOB;

n300pa’keHNe COCTaBa MPOCTEHIINX BELIECTB C IMOMOIIbI0 XUMHUYECKUX (hopmyn u
CYITHOCTH XUMUYECKUX PEAKIIUH C MOMOIIBI0 XHMHUUECKUX YPaBHEHU;

MpOBEJICHUE HAOMIOJACHUNH W OINMUCAHWE NPU3HAKOB U YCJIOBUUA TEUECHHS XUMHUYECKHUX
pEaKlnii, BBINOJHCHUE XHMHUYECKOTO HSKCIEPUMEHTA, BBIBOALI HAa OCHOBE aHAIU3a
HaOJII0JICHUI 3a DKCIIEPUMEHTOM, PElICHUE 3a/a4, MOJTYyYeHUEe XUMUUYECKO nHpopmauu
Y3 PA3JIMYHBIX UCTOYHUKOB;
YMEHUE OPTaHU30BBIBATH UCCIIEIOBAHUE C LEIIbIO TPOBEPKU TUIIOTE3S;
YMEHHUE JIeJIaTh YMO3AKIIOUCHUS (MHAYKTUBHOE U 110 aHAJIOTUH) U BHIBO/IBI;
yMeHUE OOBEKTUBHO OILICHMBATh MH(POPMAILIMIO O BEIIECTBAX M XUMHUYECKUX IMpOIeccax,
KPUTHUYECKA OTHOCUTHCS K TICEBIOHAYYHON MH(MOpMAIIIH.

Kommynuxamuenuvie

Obyuarowuiics noyyum 603MOHCHOCHb OJis1 POPMUPOBAHUS CLE0YIOUUX
KomMmyHukamueHvlx YV/I:
MIOJTHOE U TOYHOE BBIPAXKEHHE CBOMX MBICIIEH B COOTBETCTBUU C 3aJa4aMU U yCIOBUSIMHU
KOMMYHUKAIIHH,
aJIeKBaTHOE HCIIOJIb30BAHUE PEUYEBBIX CPEACTB Ui JAUCKYCCHU W apTyMEHTAIlMH CBOEH
MO3UIIMHM, YMEHHE TMPEACTABIATh KOHKPETHOE COJEp)KaHHWE C COOOIIEHHEM €ro B
MUCHbMEHHOM W  yCTHOM  (Qopme, oOmpeaeraeHue  CIocoOOB  B3aMMOJCHCTBUS,
COTPYIHHYECTBO B TOMCKE U cOOpe MHPOpMALIHH;
OTlpe/ieNiecHue CHoCOO0B  B3aUMOJICHCTBUS, COTPYJHHYECTBO B TIOUCKE U cOope
uH(dOpMaIUK, y9acTHe B AUANIOre, TIIAHUPOBAHUE OOIUX CIIOCOO0B PabOThI, MPOSBICHUE
YBAXUTEIHHOTO OTHOIICHHSI K APYTHM 00y4aeMbIM;
OMMCAHKE COJEPKAHUS BBIMOTHAEMBIX JCUCTBHUH C IIEIBI0 OPUEHTHUPOBKH IPEIMETHO
MIPAKTUYECKOMN JCATEIBHOCTH;
YMEHUS YYUTHIBATh pa3HbIC MHCHHS U CTPEMHUTBLCS K KOOPAUHAIIUU PA3TUIHBIX TTO3UITUH B
COTPYJIHUYECTBE;
dbopMyIMpoBaTh COOCTBEHHOE MHEHUE W TO3HIINIO, QpTyMEHTUPOBATh U KOOPJIUHUPOBATH
e€ ¢ MO3WIMSIMU MApTHEPOB B COTPYJAHMYECTBE MPH BHIPAOOTKE OOIIEro pemieHus B
COBMECTHOM JIeATEbHOCTH;
OCYUIECTBJISTh B3aUMHBII KOHTPOJb W OKa3blBaTh B COTPYJIHUYECTBE HEOOXOIUMYIO



B3aMMOIOMOIIb;
IUIAaHUPOBATH OOIIME CIOCOOBI PabOThI; OCYHIECTBIATH KOHTPOJIb, KOPPEKIHIO, OLEHKY
NeicTBUM mapTHEPA, YMETh YOCK1aTh;

WCITOJIB30BAaTh a/ICKBATHBIE SI3BIKOBBIE CPEJICTBA JJIsl OTOOPAaKEHUsSI CBOMX YYBCTB, MBICIIEH,
MOTHBOB U TMOTpeOHOCTEN; 0TOOpaxarh B peuu (OmucaHue, OOBSICHEHHE) COJEp>KaHue
COBEpIIIaeMbIX JEHCTBHUI Kak B (hOpME IPOMKOI COIMANTM3UPOBAHHON peun, TaK U B popme
BHYTPEHHEW peuu;
pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCHOJB3YySl CpEACTBA YCTHOM U
MUChMEHHOW KOMMYHHKAIIMH MPH paboTe ¢ TeKCTaMu y4eOHHUKA U JOMOJHUTEIBHON
JUTEPATYPON, CIPABOYHBIMU TAOIMLAMH, IMPOSBIATH T'OTOBHOCTh K YBaXKEHUIO WHOM
TOUYKH 3pEHUs IPU 00CYKIEHUU PE3yIbTaTOB BHINOJIHEHHON pabOTHI.

Ilpeomemnuie pezynomamal

Obyuarowuiica Hayuumcsi:

IMPUMCHATb OCHOBHBIC MCTOIbI IIO3HAHU ! Ha6J'II-0I[€HI/IC, HN3MCPCHUC, SKCIICPUMCHT,
XapaKTCPU30BaATh TCPMUHEBI U IIOHATHUA, 00BSACHATH B3aMMOCBS3b MCIXKIAY HUMH,

000CHOBBIBaTh CHCTEMY B3IJISJIOB Ha JKUBYIO IIPUPONY, INPUMEHSS OHOJIOTHYCCKUE
TEOPHUH, YUEHHUsI, 3aKOHbBI, 3aKOHOMEPHOCTH, MIOHUMATh IPAHUIBI UX TPUMEHUMOCTH;
KJIaCCU(UIIMPOBATH OCHOBHBIC OMOJIOTHYECKHE MAKPOMOJIEKYJIbI;

OMUCHIBATh (PYHKIIMU OEIKOB, HYKJICMHOBBIX KUCJIOT, YTJIEBOJIOB U JIUIUIOB;
YCTaHaBJIMBATh CBS3b CTPOCHHUS M (DYHKIIMM OCHOBHBIX OHMOJIOTMYECKHUX MAaKpPOMOJICKYII,
UX POJIb B IIPOIECcax KJIETOYHOTO MeTaboIn3Ma;

OOBSCHATH 3HAUCHUE MUKPO-, MAKPO- U YIbTPAMHKPOIIEMEHTOB B KIICTKE;

MOHUMATh CYIIHOCTh OMOCHHTE3a OCJIKOB, MeXaHu3Ma JeHcTBUSl (DepMEHTOB, OMOCUHTE3a
JHK u PHK, pacnana OenkoB, OMocuHTE3a 1 0OOMEHa yrieBOJ0B, OMOCHHTE3a U 0OMEHa
JAITAA0B, OHMOJIOTHYECKOTO OKHCIeHMS © cuHTe3a ATd, MexaHuzMa JIeHCTBHUSA
CTEPOUIHBIX TOPMOHOB;

pelaTh 3a7a4u Ha ompenesieHue nocienoparenbHocTH HykiaeoTua0oB JJHK u uPHK (MP-
HK), antuxomonoB TPHK, mocnenoBareibHOCTH aMHUHOKHCIOT B MOJIEKyJe Oelka,
MPUMEHSISI 3HAHUS O PEAKIHSAX MaTPUYHOIO CUHTE3a, N'C€HETHUYECKOM KOJIE€, MPUHIIMUIIE
KOMILIEMEHTAPHOCTH;

JieaTh BBIBOJIBI 00 M3MEHEHHUSAX, KOTOPhIE TPOU30MIYT B MPOIeccax MAaTPUYHOTO CUHTE3A
B Clly4yae U3MEHEHUs Mocyea0BaTebHOCTH HykieoTuaoB JJHK;

000CHOBBIBaTh B3aUMOCBSI3b IUIACTUYECKOTO M DHEPreTUYEeCKOro OOMEHOB; CPaBHUBATH
MPOIIECCHI TUIACTUYECKOTO M HYHEPIeTUYECKOr0 OOMEHOB, MPOUCXOAIIUX B KIIETKAX
JKMBBIX OPTaHU3MOB;

XapaKTepU30BaTh METOIb OMOXUMHUYECKUX UCCIIET0BAHMI;



NPOBOAUTHh  Y4€OHO-MCCIIEIOBATENbCKYIO  JI€ATEIBHOCTh:  BBIABUTATh  THIOTE3HI,
IJIaHUPOBaTh paboTy, OTOMpaTh M MPeoOpPa30OBBIBATH HEOOXOAMMYIO HH(OpMAIIHIO,
MIPOBOIUTH AKCIIEPUMEHTHI, HHTEPIPETUPOBATh PE3YJIBTATHI, JCNIaTh BHIBOJLI HA OCHOBE
MOJTyYEHHBIX Pe3yJIbTaTOB;

Obyuarowuiics nOIy4Um 803MOHCHOCHb HAYYUMBCA:
BBIJIBUTATh ¥ IPOBEPATH IKCIIEPUMEHTATBHO THITOTE3bI 0 XUMUYECKUX CBOMCTBAX BEIIECTB
Ha OCHOBE MX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHUYCCKHUE PEAKIIUH, O
XapaKTepe U MPOTYKTaX PA3THUYHBIX XUMUYECKUX PEAKITU;
XapaKTepu30BaTh BEIIECTBA IO COCTaBy, CTPOSHUIO W CBOWCTBAM, YyCTaHABIMBATh
MIPUYUHHO-CJICICTBEHHBIC CBSI3M MEXIYy JaHHBIMHU XapaKTePUCTUKAMH BEIIECTBA;

BBIJIBUTaTh U MPOBEPSTh SKCIEPUMEHTAIIBHO THUIOTE3bl O pe3ysibTaTaX BO3ACHCTBUS
pa3IMYHbBIX (PAKTOPOB HA UBMEHEHUE CKOPOCTH XUMHUUYECKON pEeaKInu;

HCIIOJIb30BaTh MPHOOPETEHHBIC KJIIOUEBBhIC KOMIETEHIIMHM MPU BBIMOJHEHUH TPOCKTOB U
y4eOHO-UCCIIEIOBATEIbCKUX 3a7a4 0 HM3YUYCHHIO CBOMCTB, CMOCOOOB MOJYyYECHUS U
pacrno3HaBaHMs BEIIECTB;

OOBEKTUBHO OLICHUBATh MH()OPMALIMIO O BEIIECTBAX U XUMUYECKUX MTPOLIECCax;
OCO3HABaTh 3HAYECHHUE TEOPETUYECKUX 3HAHUN 110 XUMUH JUISl TPAKTHYECKOM NESITENbHOCTH
YEJI0BEKa;

CO3/1aBaTh MOJIEIH U CXEMbI JJIsl pelIeHHs yUeOHBIX U MO3HABATEIbHBIX 3a/1a4; IOHUMATh
HEOOXOAMMOCTh COONIOACHUS MpeANUcCaHui, NpeajaraéMblXx B HWHCTPYKLMSIX IO
WCIIOJIb30BAHUIO JIEKAPCTB U AP.

DopMBbI KOHTPOJIS

- KonTtponb pe3ynbTaToB 00yueHHsS B COOTBETCTBUHU C JAHHOW 00pa3oBaTEIbHON
nporpaMmo TpoBoAUTCS B ¢GoOpMe MNHCHBMEHHBIX W OKCIEPUMEHTAIBHBIX padoT,
MPEIOJIaraeTcsi MPOBEICHUE MTPOMEKYTOUHOM U UTOrOBOM arrectauuu. [Ipomexyrounas
aTTecTalusl MPOBOJUTCS B BUIE TECTUPOBAHMS IO TEMaM Kypca, MPUHUMAIOTCS OTYETHI TIO
MPaKTUUYECKUM paboTaM, CaMOCTOSITEJIbHbIE TBOPYECKHE paOOThl, UTOTOBBIE Y4eOHO-
HCCIIEIOBATENIbCKME TPOEKThl. HWTOroBoe 3aHATHE MPOXOJUT B BHUAE HAYYHO-
MPAKTUYECKOW KOH(MEPEHIIMW WM KPYIJIOrO CTOJIa, THAE 3acCIyIIMBAIOTCS JTOKJIAIbI
YYaIIUXCS 10 BBHIOPAHHOW TEeME HCCIEOBaHUS, KOTOPbIE MOTYT OBITH MPEJCTABICHBI B
dbopme pedepaTa wiM 0TUETA IO UCCICAOBATEIHLCKOM paboTe.

Cpoxu peanusayuu

- Ilporpamma paccuutana Ha 2 roaa oOyudeHus. I[lepuoAMYHOCTH 3aHATHI:
eXeHeNeNnbHO. JUTUTeTbHOCTh OJTHOTO 3aHATHS — 1 akaJieMru4ecKuil yac.

Dopmul U Memoovl 00yUeHUs

+  YuuTens pacnpenesnser yuyaluxcsi B yueOHY0 Ipymniny MOCTOSIHHOTO COCTaBa.



OcHOBHOe coJiepkaHie MPOrpPaMMbl JJIEKTUBHOI0 Kypca
Y4eOHO-TEMATHYECKUH ILJIAH

Ne Ha3Banue pa3nesnoB u TeM Kosun4vecTBOo 4acoB
Bcero ‘ Teopus ‘ IIpakTuka
10 knace

Temal [BBoaHbie 3aHSATHS. 4 2 2
XUMHUYECKUH SKCIIEPUMEHT U ITUPPOBBIE JIa-
OopaTopuu

Tema 2 |BBenenue B OMOXUMUIO 2 2

Tema 3 |Xumuyeckuii cocTaB OpraHMu3MOB U 001I1ee TIOHSATHE 4 3 1
00 oOMeHe BEIIEeCTB U YHEPTHUH B KHBOU MTPUPOJIC

Tema 4 |benku. Pacmiag u GmocunTe3 OEIKOB. 8 6 2

Tema 5 |DepmeHTHI 6 4 2

Tema 6 BuTaMHHBI 1 HEKOTOPBIC IpYTHe OUOIOTUYECKU 6 4 5
AKTUBHBIC COCIIMHCHHUS

Tema 7 |[HykienHOBBIE KUCIOTHI U UX 0OMEH 4 3 1

11 kaacc

Tema 8 [YrieBoasl u ux oOMeH 5 3 2

Tema 9 |JIunuael 1 ux oOMeH 5 3 2

Tema 10 [buonorndeckoe okuciienue u cuate3 ATO 2 2

Tema 11 |['opMOHBI U BIX POJIb B OOMEHE BELIECTB 8 6 2

Tema 12 [B3auMOCBSI3b U peryisiius OOMeHa BEIIECTB. 4 2 2
[IpoOaeMbl OMOXUMHYECKOMN SKOJIOTUH

Tema 13 |[IpoexTHas pabora 10 2 8

Hroro 68 42 26

ConepsxkaHue NporpaMmal
Tema 1. Xumuueckuii ykcnepumenm u yughposwie 1adopamopuu
[Mudposbie  matumku. OOmue  xapakTepucTuku. Duszndeckue IPGEKTHI,
UCIIOJIb3yeMble B paboTe JaTYUKOB.

Tema 2. Beeoenue 6 ouoxumuio

broxumus — Hayka 0 KaueCTBEHHOM COCTaBE, KOJIMYECCTBEHHOM COJICpKaHUU U
peo0pa3oBaHUAX B IMPOIECCE JKU3HEACATCIBHOCTH COCIWHEHUN, 00pa3yIoNuX XKUBYIO
Mmateputo. Vctopus pasButus OMOXMMHH. POJb OTEYECTBEHHBIX YYEHBIX B Pa3BUTHHU
OnoxumMuu. B3anmMoCBs3b OHMOXMMHHM C MOJICKYJISIpHOUM Ouosorueit, Omodusukoi u
OMOOpraHnYecKod XUMHUel. 3HaYyeHUE OMOXMMUU JJIs Pa3BUTHS OWOJIOTHH, MEIUITUHBI,
OMOTEXHOJIOTHH, CEITbCKOTO XO3SIHCTBA, TEHETUKU U IKOJOTUH. MeTObl OMOXHMMHYECKUX
UCCJICIOBAaHUA M WX XapaKTepUCTUKA. VICTOMB30BaHWE COBPEMEHHBIX CKOPOCTHBIX U
aBTOMATU3MPOBAHHBIX (PU3UKOXHMHUUYECKHX METOOB aHAIH3a TSI OMOXUMUYCCKUX TIEIICH.
buoxumuueckre METoIb MOHUTOPHHTA OKPYIKAOIIEH CPEeIb.



Tema 3. Xumuueckuil cocmag opzaHuzmMo8 u ooujee nouamue 006 oodmeHe
geuyecme u IHePIUU 6 HCUBoll npupooe

[TonsiTHE O TIABHBIX OHOTEHHBIX OJJIEMEHTaX. Makpo- W MHKPOAJIEMEHTHI.
3aKOHOMEpPHOCTH PacHpOCTpaHEHUs] JJIEMEHTOB B KuBOM mpupone. I[loTtpeOHOCTh
OpTraHU3MOB B XUMHUYECKHX DJJEMEHTaX. BHOTCOXMMUYECKHUU KPYrOBOPOT BEIIECTB B
MIPUPOJIE — OCHOBA COXpaHEHHUs paBHOBecus Ouocdeprl. MacmTadbl 0OMEHa BEIIECTB B
XKuBOHW mpupoje. [lnacTnyeckne M SHEPTeTHUECKUE BEIIEeCTBA. bHOIOTHYECKH aKTUBHBIE
COCIMHEHMSI, MX POJIb B )KM3HU YEJIOBEKA, )KUBOTHBIX U pacTeHui. [loHsTHE 0 mecTummax
U UX BUJAX.

Tema 4. benku. Pacnao u ouocunmes 6e1koe

Ponb GenkoB B moCTpoeHUM U (PYHKIIMOHUPOBAHMM >KUBBIX cucTeM. [loHsaTue o
MpoTeOME U  MNPOTEOMUKE. AMHUHOKHUCIOTHBIM coctaB OenkoB. Ilonstue o
MPOTEUHOTE€HHBIX aMUHOKUCIOTaX. Croco0 CBsI3M aMUHOKHUCIOT B OEJIKOBOM MOJIEKYJIE.
[Tentuapl. [lpupogusie nentuabl (TIyTaTUOH, Ba30MPECCUH, SHKE(PaINHBI, SHIOP(UHBI U
Ip.), UX (PU3HOJIOTMYECKOE 3HAYEHHUE M HCIOJIb30BaHWE B KAdeCTBE MEIUIIMHCKUX
npenapaToB. XMMHUYECKUN CUHTE3 MENTUAOB 3aJaHHOTO CTPOEHUS U BO3MOXXHOCTH HX
npumeHeHusi. CTpykTypa 0enKoBbIX MoJiekys. [lepBuuHas cTpyktypa 6eiakoB. [IpuHuumb
U METOJIbl ONpeaeNieHUs TEPBUYHOM CTPYKTYphl Oenka. Bropuunas u HaaBTOpUYHAs
CTpYKTYphl OenkoB. [loHstue 00 a- 1 B—KOH(POPMAIIUIX MOJUIECIITUIHON 1IenH (paboThl
JI. Tlonuura). Ilapamerpbl a-cnvpanu noJunenTuaHou 1enu. CBs3b MEPBUYHOU U
BTOPUYHON CTPYKTyp OesnkoBoi MouieKyibl. Kiaccudukanus O€NKOB IO 3JeMEHTaM
BTOPUYHON CTPYKTYpbl. JIOMEHHBI MNPUHUMUII CTPYKTYPHOW OpraHu3aluu OeiIKOB.
[TonsiTHE O CTPYKTYPHBIX U (DYHKIIMOHATBHBIX IOMEHAX (Ha MpUMepe UMMYHOTJIOOYTMHOB
U KaTaJUTUYECKU aKTHUBHBIX OenkoB). Tperuunas crpykrypa OenkoB. Tumbl cBsizeid,
00ecreunBaIINX MOJAep)KaHue TPETUYHOM CTPYKTYphl. JMHAMUYHOCTH TPETHUHOMN
CTPYKTYphl OenkoB. CamoopraHu3aiusi TPETUYHOW CTPYKTYpbl OEIKOBOW MOJEKYJBI U
poib  crnenuduueckux  OENTKOB-IIANEpOHOB B 3ToM  mporecce. lIpenckazanue
MPOCTPAHCTBEHHOTO CTPOCHUS OEJIKOB MCXOJd M3 HX TMEePBUYHOM CTPYKTYpHI.
UeTrBepTruuHas CTpyKTypa OeiakoB. KOHKpETHbIE MPUMEpPHl YETBEPTHUUYHOU CTPYKTYpbI
0enkoB (reMoryIoOnH, JaKTaT-IeruIporenasa, kataisasa u ap.). Homenknatypa u kiaccu-
¢ukamus OenkoB. DyHKIMOHANBbHAS KiIacCU(UKAIMS OCIKOB M  XapaKTePUCTHUKA
OTACNIbHBIX TPYNN: CTPYKTYPHBIX, COKPATUTEIbHBIX, 3alIUTHBIX, TOKCHUYECKUX,
PELENTOPHBIX U PETYISITOPHBIX. benku (MeTauIoTHOHENHBI, TEMOTIIO0WH U JIp.).

Pacnag GenkoB. depMEHTHI, OCYIIECTBIsAIONIME pacnaa OenkoB. [Iporeacombr —
KOMIUICKCHI MPOTEOIUTHYECKUX (PepMeHTOB. MaxopHble OETKM KPOBU KaK HUCTOYHUKH
OMOJIOTUYECKH aKTUBHBIX TMENTHUIOB. MeTaboin3M aMuHOKHUCIOT. KoHeuHbie MPOayKThI
pacnaga OENTKOB W TYTH CBS3BIBaHMS aMMHaka B opranusme. [lytu HOBoOOpazoBaHUs
aMUHOKUCIOT. [lepBuYHbIE U BTOPUYHBIE AMUHOKHCIOTHI. 3aMEHUMbIE U HE3aMEHUMBIE



aMUHOKUCIOTHL. buocunTe3 OenkoB. MarpuyHass cxema OMOCHMHTE3a  OEJIKOB.
AKTUBHUpOBaHUE aMUHOKUCIIOT (cuHTe3 amuHoanuia-TP- HK). Ctpoenne pudbocom. Cocras
MIPOKAPHOTUYECKUX M DyKApUOTHUECKUX prbOocoM. [TommprOocoMbl. DTambl TpaHCISITUN
(MHUUMALMS, SJIOHTalMs, TEepMUHANMSA) W ux peryasuus. Koj OeakoBoro cuHTesa.
Oco00EeHHOCTH T€HETUYECKOr0 KO/1a MUTOXOHIPUI U XJIOPOILIACTOB.
Jlabopamopnvie pabomowi:
1. OnpeneneHue cpebl paCTBOPOB AMHUHOKHCIIOT.
OmnpeneneHre N3031EKTPUUECKON TOUKH KEJIaTUHBI.
Omnpenenenre TeMiepaTyphl IJIaBIECHUS aMUHOKUCIIOT.

2

3

4. BnusHMe Temneparypbl Ha CBOMCTBA OEIKOB.
5. Bnusnaue usmenenus pH Ha cBoiicTBa O€IKOB.
6

[IBeTHBIE peakiuu Ha OEIKHU.

Tema 5. Depmenmut

Pa3HoOOpa3ue KaTaJIUTUYECKH AaKTUBHBIX MOJEKyJ. KaTanuThuuecku aKTHBHBIE
0enku (3H3UMBI), KatanuTudecku akTuBHble PHK (prb03uMbl), KaTaTUTUYECKU aKTUBHBIC
antutena (a03umel). Kartanmutuueckas ¢yHkuus OenkoB. Paszmuuuss B CBOMCTBax
(epMEHTOB M KaTaJM3aTOpPOB MHOW Mpupoabl. CrnenupuyHOCTh AEWCTBUSA (HEPMEHTOB.
Ponw oreuectBennbix yuénwix (M. I1. I1aBnos, A. E. Bpaynmreiin, B. A. DHrensrapar u
Ap.) B pa3BUTUM 3H3UMOJIOTUH. [loHATHE O CyOCTpaTHOM M alNIOCTEPUYECKOM LIEHTPax B
mosiekysie ¢depmeHToB. DepMEeHThI MOHOMEpHI (TPUICUH, JIM30LIMM) W MYJIBTHUMEPHI
(rmyratuoH-penykrasza). llonstue o kodepmentax. KodepmMeHTHI — NEepeHOCUHKHU
Bosopoza u anektpoHoB (HAJl, HAJID, ®AJI), u aromusix rpymi (ATD, kodep- MeHT-A,
H/1®d-caxapa). MHoxecTBeHHbIE (POPMBI (epMEHTOB U UX (HYHKIIMOHAJIBHOE 3HAYEHUE.
N30depMeHThl NTaKTaTAErMAPOTeHa3bl. 3HAUYEHNUE HMCCIIEOBAHUS MHOKECTBEHHBIX (DOpM
(dbepMEHTOB Il MEIUIIMHBI, TEHETUKH, CEJICKIIMM U MOHUTOPHHTA OKPYXKAIOIIEH CPEIIbI.
Mexanusm neiictBusi  pepmentoB. DepmeHT-cyOcTpaTHbie KOMIUIEKCH. KoHcTaHTa
nucconuanuu gep- meHT-cyoctparHoro komiuiekca (KS) u koncranra Muxasnuca (KM).
AKTUBAaTOpbl W HUHTUOUTOPHI (epMEeHTOB. BiusHHEe KCEHOOMOTHKOB Ha AaKTUBHOCTh
dbepmentoB. Homenknatypa u kinaccuduxanus GepmeHntoB. [Tpunnunsl kiaccudpukanuu
depmenToB. [IpoMbIIUIEHHOE TOJYYEHHE W MPAKTUYECKOE HCIOJIb30BAaHUE (PEPMEHTOB.
[lepcniekTHBBI TPAKTUYECKOTO HCHOJIB30BAHUS PUOO3UMOB M a03UMOB ISl OOpHOBI C
3a00J1€BaHUSMHU YEITOBEKA.

Jlabopamopnwie padomot

1. TepmonaOMIBLHOCTH PEPMEHTOB.

2. BausiHre akTUBAaTOPOB U MHTMOUTOPOB Ha paboTy (PepMEHTOB.

Tema 6. Bumamunul u Hekomopbule opyzue 0uo102uiecki AKMugHbvle COCOUHEHUS
Hctopuss OTKpBITHS BUTAaMUHOB. POJb BUTAaMHUHOB B TIMTAaHUM 4YEJIOBEKA U



KUBOTHBIX. ABUTAMHHO3bl, THUINOBUTAMHHO3bl, TUINEPBUTAMUHO3bl. (COOTHOIICHHE
BUTAMHHOB U KodepMmeHTOB. Butamepus. KupopactBopumble BUTaMUHbl. Butamun A u
ero ydactue B 3putreiabHoM akte. Butamuubel D, K u E u ux pons B oOMeHe BelIeCTB.
BomopactBopumbie Butamunbl. Butamunsl B1, B2, BS, B6, B12, ux 3naduenue B oOMeHe
BemecTB. Butamun C (ackopOuHOBasi kucioTa). PaznooOpasue OMOIOTHYECKH aKTHBHBIX
COCIMHEHUI: AHTUBUTAMUHBI, AHTUOMOTHKH, (UTOHIUABI, TepOUIUABI, AePOJIUAHTHI,
POCTOBBIE BellleCTBA (Ba)KHEHIITNE NPEICTABUTENN U MEXAHU3MBbI JICUCTBHS).

Jlabopamopnvie pabomot

1. KauecTBeHHas peakilys Ha BUTAMUH A.

2. KonnuectBeHnHoe onpezeneHue BuTamuna P B uae.

Tema 7. Hykneunoewvie Kuciomsl U ux 00MeH

Hctopust OTKPHITUS U U3YyYEHUS HYKIEMHOBBIX KHCIOT, UX XHUMHYECKHI COCTaB.
XapakTepucTUKa NYPUHOBBIX M MHUPUMUIMHOBBIX OCHOBAaHHW, BXOJSAUIMX B COCTaB
HYKJIEMHOBBIX KHUCJOT. J[Ba THIIa HYKJIEMHOBBIX KHUCJOT: J€30KCUPUOOHYKIEHHOBAsS
kucnota (JJHK) u pubonyknennoas kucnora (PHK). Pasnuuus mexny JJHK u PHK no
COCTaBY IJIaBHBIX a30TUCTBIX OCHOBAHUU, IIEHTO3aM, MOJIEKYJIAPHOU Macce, JIOKAIU3aLUN
B kietke u ¢yHkuusMm. Ctpykrypa u dynkuun JJHK. Conepxxanue [JHK B opranusme u
Jokanu3auua e€ B KIETKe (SApo, MUTOXOHIPHH, XJIOpoIUlacTa, 3mucomsl). Pasmep u
dopmbr Monekyn [IHK. Konbuesas ¢opma IHK HexkoTopbiX ¢aroB, MUTOXOHIpUN U
xsopormactoB. IlepBuunas crpykrypa JHK. Ycnexu u mepcnexkTuBbl B pactmivppoBKe
CTPYKTYpbl T€HOMOB MHKPOOPraHU3MOB, PACTEHUMH U KUBOTHBIX. lIpoekT «I'eHOM
yenoBekay. Bropuunas crtpykrypa HHK (momens [x. Yorcoma u @. Kpuka).
KommuiemeH- TapHOCTh a30THUCTBIX OCHOBAaHMM M €€ 3HAYEHUE JUIsI BOCIPOU3BEICHMS
CTpYKTypbl TreHomoB. Tperuunas ctpykrypa JHK. Ceepxcnupammzanus JIHK.
N36p1TounOoCTh M KOMIakTHOCTH MOsieKysn JIHK. Ctpoenne xpomaruna. Myranuu B JIHK
u Qakropsl, ux BbB3bIBatouMe. Pemapanus crtpykrypsl JJHK wu e€ 3nauenue nms
coxpanenusi BunoB. HacnenctBennnle 3abosieBanus. PHK, ux kmaccuduxanus (TPHK,
pPHK, MPHK, maPHK, TMPHK, Bupycusie PHK). CpaBHuTenbHas xapakTepucTuka BUJI0B
PHK mo wux crtpykrype u ¢ynkiuam. Mexaaumsm OnocunTe3a (perumkaruu) JIHK.
®epmentsl (PHK-nomumepasa, [IHK-nmomumepasza, JIHK-nuraza) u G6enkoBbie (GakTopsl,
yuactByromue B perumkanuu JIHK. Permmkarnmonnast Buika u sransl 6nocunrteza JJHK.
OcobeHHOCTH peruMKaInuu y npo- u sykapuot. buocunres PHK (tpanckpunmms) u eé
peryysanus 'y npo- u dykapuor. [loHatue o TpanckpuntoHax U omnepoHax. Co3peBaHHE
(npoueccunr) PHK. Crnalicunr u ero Buasl. Ayrocruiaiicur. «PenakrupoBanue» PHK.
OOpatHast TpaHCKpUMIMS U €€ 3HAaYeHUEe [JIs CYIIECTBOBaHUS BUPYCOB (Ha MpuMepe
BUpYyCa UMMYHOJIe(hUIIMTA YeJIOBEKa U BUPYCOB I'PHUIINA) U BHYTPUT€HOMHBIX MEPECTPOEK.
IloHATHE O NOABMXKHBIX TEHETHYECKMX OJJIEMEHTAX M WX 3HAYCHUM JUIS  SBOJIOLUHU
reHoMOB. [loHsATHE 0 reHeTHYeCKOU NHXKEHEPUU. [ [pUHINIIBI M cTpaTEeruu MOJIEKYISIPHOTO



KJIOHUPOBAHUAI. I[OCTI/I)KeHI/ISI 1 MCPCIICKTHBbI MOHeKy.IIHpHOﬁ OMOTEXHOJIOTHH.

Jlabopamopnuie padbomot
1. BeieneHrne HyKJIeonpOTEUHOB U3 APOAOKEH.

Tema 8. Yzneeo0vt u ux oomen

Knaccudukamus yrneBomoB. IlpocTeie  yrieBoapl (MOHOCaxapuibl) H  UX
npeacTaBuTenm  (pubo3a, TIFOKO3a, (pyKTo3a, Tanmakrto3a). CIOXKHBIE YIIEBOIBI.
Hucaxapuasl (caxaposa, JiakTo3a, Manbro3a). llommMcaxapunbl, uX CTpPyKTypa |
npeacTaBuTen  (TJIMKOTEH, Kpaxmani, KieTdaTka, XuTuH). OyHKIHH yIIIeBOJOB
(oHepreTuyeckas, MeTa0oiMyeckas, peuentopHas W Jp.). [JHKONpPOTEMHBI Kak
JeTepMUHAHTBl Tpymn KpoBu. OOMeH yrieBojoB. Ilytu pacmaga mnosiMcaxapujios.
Perynsauust pocdoponuza npu ydyactuu ropmoHoB, G-OenkoB, TAM® u npoTEeHHKUHA3.
OOmen 1m0K030-6-ocara (AUXOTOMHUECKHI U amoToMuueckui myTtH). OOmeH
MAPOBUHOIPaAHONM KHCIOTHL. ['nukonus. CnuproBoe Opokenue. [leficTBue 3TaHONIa Ha
OpraHu3M YeIIOBEKA. [TonmudepmeHTHBIN KOMITJIEKC OKHCTUTEIIBHOTO
JEKapOOKCUIMPOBAHUS  MHUPOBUHOTPAAHONW  KUCIOTHL. [k  TpukapOOHOBBIX U
JTMKapOOHOBBIX KHUCJIOT, €r0 3HauyeHWe B OOMEHE BEIIECTB M OOECICUYEHHH OpraHu3Ma
sHepruen. buocunTe3 yriaeBoaoB. [loHsiTHe O TEPBUYHOM OMOCHHTE3€ YIJIEBOJIOB.
['moxoneorenes. buocunTes oauro- u moaucaxapuaos.

Jlabopamopnwie pabomot

1. [IBeTHBIE peakuu Ha KpaxMall.

2. KauecTBeHHBIC pEaKIMIO HA MOHO- M TUCAXAPHU/IBI.

Tema 9. /lunuowt u ux oomen

OOmast xapakTepucTuka W Kiaccudukamus yunuaoB. CTpykTypa U (QyHKIUU
TUnUA0B. Polib MUNKIOB B MOCTpOeHUH Ouojorndeckux MeMmopan. CTpykTrypa u QyHKIIuu
munonpoTenHoB. OOMeH KupoB. Pacniaj »KMpOB U B-OKUCIIEHUE BBICIINX KUPHBIX KUCIOT.
['MuokcuieBbli UK W €ro pojib BO B3aMMOCBS3M OOMEHa JIMIUIOB M YTJIEBOJOB.
MexaHu3M OWOCHMHTE3a BBICIIMX JKUPHBIX KHCIOT. DBHOCHHTE3 TpPHUIIIHMIICPUIOB.
Hapymenust B oOMene sxupoB. OKUpEeHHE B er0 MPUIHHBL. BOCKH, BX cTpoeHHEe, PYHKITUN
U TpeAcTaBUTENM (cnepmaner, myeauHbli Bock). Cre- puabl. Ctepoiibl (XoJecTepod,
sproctepona u Ap.). Ctpykrypa U QyHKIIMU CTEpPOUIOB (XOJeBas KUCIOTA, CTEPOUHBIC
ropmoHsl). Dochomunuast. buonorudeckas pons Gochomunuao. PochOMHOZUTHIBI KAK
WMCTOYHHUKHU BTOPUYHBIX MTOCPETHUKOB TOPMOHOB.

Jlabopamopnwie padomot

1. Onpenenenre TeMIepaTyphl IJIABJICHUS U 3aTBEPACBAHUS KUPOB

2. DMyIbrUPOBAHKE KUPOB

Tema 10. Buonozuueckoe oxkucnenue u cunmesz AT®



HcTtopust n3ydenus npoueccoB Guosioruueckoro okuciaeHus: padotsl A. H. baxa, B.
N. Tlanmmammnaa, O. Bapbypra, B. A. Ouremsrapara. PasnooOpasue ¢depMeHTOB
Oouonornyeckoro okuciaeHus. CHCTeMbl MHKPOCOMAIBLHOTO OKHCJICHHS B KIIETKE.
[Mutoxpom P-450 u ero posb B AETOKCHKAIMA KCEHOOMOTUKOB. CyIEepOKCHUIINCMYTa3a,
KaTajia3a ¥ UX POJIb B 3AIUTE OPraHW3Ma OT aKTUBHBEIX ¢opm Kuciopoaa. CompspkeHue
okuciaeHuss ¢ Qocopunuporanuem.  CyOctpatHoe  dochopuwiupoBanue U
dochopunupoBaHre Ha YpOBHE JJIEKTPOHHO-TpaHCHOpTHOM wnenu. [loHsitue o
conpsratomieid memopane mutoxoHapuid. Ctpoenue npotoHHod ATdazbl U BeposTHbIE
MexaHnu3Mbl cuHTe3a ATO.

Tema 11. I'opmonst u ux poav 6 06mene geujecme

Knaccuduxanus ropmoHoB. CTEpOUIHbIE TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH,
ACTPAIUOIL, SKAN30H. MeXaHU3M JIEUCTBUSA CTEPOUIHBIX TOPMOHOB. [lenTugHbIe TOPMOHBI.
XapakTepucTUKa WHCYJIMHA, TOPMOHA pPOCTa, TUPEOTPOINHMHA, TacTpUHA, Ba30MpPECCHHA.
MexaHu3M JEUCTBUS TENTUIHBIX TOPMOHOB (Ha MpUMEpe TIIOKareHa W WHCYJIMHA).
Caxapnbiii 1uadet u ero Buibl. [Ipodrie TOpMOHBI (apeHAINH, ayKCUH, THOOEPEIUTUHBI,
[IUTOKMHUHBI, TPOCTArJiaHIuHbI), UX CTPYKTypa W MEXaHU3M JAeHCTBUA. Puim3unr-
daktopsl TopMoHOB. Heitporopmonsl (3HAOpGUHBI U dSHKedanuHbl). [IpumeHeHue
TOPMOHOB B MEJUIIMHE U CEIICKOM XO35HCTBE.

Jlabopamopnwie pabomut

1. KauecTBeHHBIEC pEaKIIMU HA UHCYJIUH

2. Peaknus agpeHaMHa ¢ XJIOPHBIM KEJIE30M

3. Peaknus agpenanvna ¢ iogom

Tema 12. Bzaumocea3v u pecyaauyus oomena eewecme. Ilpoonemor
OuOXUMUYECKOIL IKON02UU

OOwue mpencTaBieHUsT O B3aUMOCBSI3M OoOMeHa BemlecTB B kierke. [loHsTHe o
KITFOUEBBIX MeTaboNMuTax (MUPOBUHOTPAHAS KUCIO0Ta, KopepMeHT-A u ap.). B3auMocss3b
OCJIKOBOTO W HYKJIEMHOBOTO OOMEHa, 3HAYCHHE DPETYJSITOPHBIX OelkoB. B3anMocBs3b
YTIIEBOAHOTO M OenkoBoro oomeHa. Ponb mupoBHHOTpaHON KUCIOTH U Iukia Kpebca B
ATOM B3aUMOCBSI3U. B3auMoCBs3b OOMEHa yrieBOAOB U JIUIKIOB; POJIb AllETUIKOIH3UMA-
A B 3TOM mpoliecce. YPOBHU PETyJIAlMU OOMEHa BEIIEeCTB: KJIETOUHbIN, OPraHU3MEHHbBIN U
NOMYJISSUMOHHBIM. TpaHCKPUIIIMOHHBIN (ONMEpPOHHBINA) ypOBeHb peryisiuud. OCHOBHbIE
MEXaHU3MBI PEryJISIMU 0OMEeHa BemecTB B KieTke. OpraHu3MeHHBI YPOBEHb PETYIISIUN.
['opmonanbHast perynsmnusi oOMeHa BemiecTB. KackamHbIi MeXaHWU3M peryjsiud ¢
y4aCTUEM TOPMOHOB M BTOPUYHBIX MNOCPEIHUKOB. [1OMyNISIMOHHBIA YPOBEHDb PETYIISALINU.
AHTHOMOTHKY MUKPOOOB, (PUTOHITUABI PACTCHUH, TEICPTOHBI JKUBOTHBIX U MX BIIUSHHUE HA
IIPOLIECCHI KU3HEAEATENHbHOCTH. DKOJIOr0-0MOXUMHYECKHE B3aUMOJECHCTBUS C Y4acTHEM
Pa3IMYHBIX TPYMNI OPraHU3MOB: MHUKPOOPTraHW3MOB, TPUOOB, BBICIIMX PacTEHU,



KUBOTHBIX. TokcwHBl pacteHuid. [lumieBwle neTeppeHTbl M aHTH(HUIAHTHL. [lumeBbIe
aTTPAKTAHTBI U CTUMYJSITOPBL. XEMOPETYJSATOPHI, BO3ACHCTBYIONINE HA IMO3BOHOYHBIX
KUBOTHBIX. HakoIieHne W WCMOJb30BaHUE JKMUBOTHBIMH BTOPHUYHBIX META0OJIUTOB
pacTeHuN. AHTPOIOTCHHbIE OMOAKTUBHBIE BEIMIECTBA W TPOOIEMBI XUMHUYECKOTO
3arpsi3HEHHS  Omocdepbl. DKoJoTWYeckn Oe30macHbIe CIOCOOBl  BO3JCUCTBUS — HA
pa3IMYHbIC BU]IBI )KUBOTHBIX, PACTEHUN H MUKPOOPTaHNU3MOB.

Tema 13. IlIpoekmnuasa paboma

[Ipennaraercs A IPOEKTHOU pabOThI CIAEAYIOIINE TEMbI (IPUMEPHBIE):

1. KayecTBeHHbIE peaKIi HA AMUHOKHCIIOTHI U OCJIKH.

2. IIpuroTtoBienue pactBopa Oeika (suyHoro ans0ymuna). Pazaenenue 6eiakoB Ky-
PUHOrO Si1a IO UX pacTBOPUMOCTH. [leHaTypanus 0enkoB (oOpaTumas 1 HeoOpaTumasi).

3. CpaBHUTENBHBIN aHAIW3 NPOAYKTOB KUCIOTHOTO U (DEPMEHTATUBHOIO THAPOJIH3A
IU- U TTOJINCAXapua0B (Ha MpUMEpPE caxapo3bl U Kpaxmana).

4. Cneunpu4HOCTH AeiCTBUA (DEPMEHTOB (amMuIIasa).

5. BnusiHue Ha akTUBHOCTH (PEPMEHTOB TeMIiepaTypsbl, pH, akTuBaTOpOB M UHTUOM -
TOPOB.

6. Brinenenne puOOHYKICONPOTEUHOB U3 IPOKKEH.

7. KauecTBeHHOE onpeiesieHre MPOyKTOB I'UIPOIn3a pUOOHYKICONPOTENHOB.

8. BblaeneHne riMKoreHa u3 neuyeHu KuBOTHBIX. ConocTaBieHHe CTPYKTYPbI
INIMKOT€Ha U Kpaxmalia.

9. Paznenenue yrieBo10B METOI0M TOHKOCIIOMHOM XpoMartorpaduu.

10. 'maposn3 KUPOB MO ASUCTBUEM JIUIIA3BI.

11. BnusHMe Xe4n Ha aKTUBHOCTD JIUIA3bI.

12. KauecTBEHHbIE peaklMi Ha TOPMOHBI.

13. buorennas knaccuduKkamys XuMHUIECKUX JIE€MEHTOB.

buonornuecku akTuBHbBIE BellecTBAa. BuTaMuHbI

buonornyecku akTuBHBIE J0OABKHU: TTpOdaHaIs WK T0JIb3a?

buonornyeckas pojib BATAMHHOB.

14. Butramun C u ero 3Ha4€HHUE.

15. ICKyCCTBEHHBIE JKUPBI — yIpo3a 3I0POBBIO.

16. Mcnosib30BaHME IPOKIKENU B MULIEBOU IPOMBIIIUIEHHOCTH.

17. UccnenoBanre pU3NKO-XUMUYECKUX CBOMCTB MOJIOKA PA3HBIX MTPOU3BOIUTEIICH,
MMEIOIINX YKOJIOTHYECKUH cepTU]UKaT.

18. Mloa B mpoyKTax MUTAHMS U BIUSHKUE €TO Ha OPraHU3M YeJIOBEKa.

Jlabopamopnsie pabomot
JlabopaTtopHas pabora Ne 1
«OmpeneneHue cpeasl paCTBOPOB AaMUHOKHUCIIOTY



Teoperuueckas 4acThb
Kuci10THO-OCHOBHBIE CBOMCTBA & —aMUHOKHUCJIOT
[To mpOTONMMTUYECKON TEOPUU KUCIOT U OCHOBAHUM, a-aMUHOKHUCIIOTBI OTHOCSTCS K
aMmdoTaM, Tak KaK CoJiepaT B COCTAaBE MOJICKYJIbl KUCIOTHBIM U OCHOBHOM IIEHTpHI. B
BOJTHOM PAcTBOPE MOJICKYJIa a-aMHUHOKHCIIOTHI CYIIECTBYET B BUIE OMIIOJISIPHOTO HOHA.
//.O //O
CH;~CH—C CH;~CH—C
| S +| ¥ O
NH, O NH,

B 3aBucumoctu ot pH cpensl MoxeT npeodiiaaTh TOT UM MHOU 3apsil.

B cunpHOkMCIbIx cpemax (pH 1—2) dopmupyercs katnonHas ¢opma a-
amMmuHOKUCHOTHL. B cunbHomenounoit cpene (pH 13—14) npeobnanaer anuonHas dpopma
a-aMUHOKHUCJIOTHI.

Ch;~CH—COOH s S CHs—CH-—C00" —H +  CH—CH-C0O"
+ - .1
N, +H NH, +H N,

CymectBytoT 3HaueHuss pH cneneduyeckue st Kaxaoll aMHUHOKUCIOTHI, B
KOTOPOHM KOJIMYECTBO aHUOHHBIX ()OPM B PACTBOPE PABHO KOJIUYECTBY KaTHUOHHBIX (OPM.
[Tpu 5TOM HEOOXOAMMO YUUTHIBATh HAJTUYHE HOHOTEHHBIX TPYNIUPOBOK OOKOBOM IIETIH.

3nauenne pH mpu xoTopoMm oOuMi 3aps]l MOJEKYJIbl a-aMHUHOKHUCIOTHI paBeH 0,
HA3bIBAETCS U302JIEKTPUUECKON TOUKOM a-aMUHOKUCIOTHI (pIAK).

Ecnn pH pactBOpa COOTBETCTBYET M303JIEKTPUUECKONW TOUYKE a-aMUHOKHUCIIOTHI, TO
npu 3JeKTpodope3e HE MNPOUCXOAUT ABMKEHHUS MOJIEKyJbl B pactBope. Eciu p H
pactBopa < p I, To xaruonHas opma a-aMUHOKHUCIIOTHI ABMXETCs K kKaroxy. Ecimm pH
pactBopa > p |, To aHuoHHas (opma a-aMHHOKHCJIOTHI JBIKETCA K aHomy. Ha stom
ocHoBaHoO pazzaenenue AK metonom anektpodopesa.

Jlst GONBbIIMHCTBA OEKOB JKMBOTHOTO MPOUCXOXKICHUS U303JCKTPUUECKUE TOUYKU
Jexar B peneiax ot 5,5 mo 7,0 (ucknmrouenue: nerncud — p | = 1, campmun — p | = 12),
T. €. Oesiku 00nagaroT 0osiee BEIPAKECHHBIMU KUCJIOTHBIMUA CBOMCTBAMH.

[Tpu pusnonornueckux 3nauenus pH 7,34—7,36 in vivo HM OJIHA a-aMUHOKHUCIIOTA
M HA OJWH OEJTOK HE HAXOAUTCS B HM30JICKTPUUECKOM COCTOSHUU, a TMpeodanaet
aHnoHHas (opma, OTPUIATEIBHBIN 3aps/i KOTOPOU YPaBHOBEIIMBACTCS KATHOHAMH HATPUS
u kanus (Na+ u K+).

Ilpakmuueckan wacmo

Hean: onpenenuts pH pacTBOPOB aMHUHOKHUCIIOT U CAEJNATh BBIBOJ O 3aBUCUMOCTHU
3HadyeHus: pH oT crpoeHust aMUHOKUCTOT. [IpoAoKuUTh n3y4aTh BO3MOKHOCTH JaTYMKOB
u nporpammel Relab Lite.

PeakTuBbl 1 000pyaoBaHue:

1. KommbroTep.

2. KomnsrorepHsiii nuTepdeiic coopa nannsix Releon Lite.

Hatuuk onpenenenus pH, Xumuyeckue CTakaHbl, @POMBIBAJIKA, BOJa



auctuiunpoBanHast, 0,01 M pacTBOpsl aMUHOKHUCIIOT (IVIMLMHA, aJlaHUHA, TITyTaMUHOBOMN
KUCJIOTBI, TU3UHA).

WHCTpyKIIKS 1O BBITOIHEHHIO TAOOPaTOPHOI pabOTHI:

1. 3akpenute gatuyuk pH B nmamke mTaThBa ¥ MOJKIIOYUTE M €T0 K IJIAHIIETHOMY
peructparopy (KOMIbIOTEpyY). 3amycTure mporpamMmmy usmepenuit Releon Lite.

2. B xumnueckuii crakad Haneire 30 M pacTBopa INIMLIKMHA, OyCTUTE JaT4uukK pH.
KOHYMK 4yBCTBUTEIBHOIO JIEMEHTA JJOJIKEH OBITh IOTPYXKEH B PaCTBOP HE MEHEE UYEM Ha
3 cM U He KacaTbCs HU JIHA, HU CTEHOK CTaKaHa.

3. Haxmure knomky «lIlyck». 3adukcupyiite mnokazanuss pH  pacTtBopa
AMUHOKHCIIOTHI.

4. TIpoMoiiTe NaTyuK U3 pacTBOPA AUCTUILTMPOBAHHOM BOJOM.

5. AHaAJOrMYHO MOBTOPUTE MIl. 2—4 1715l APYTUX AMUHOKHUCIIOT.

6. Pe3ynbTarhl U3MEpeHUit 3aHECUTE B TAOIULLY.

7. Cnemnaiite BBIBO/I.

Pe3ynvmamul uzmepenuii/naoirooenuil

I'nyramuno-
Bas KHCJI0TA

'innun AJIaHUH JIn3un

CDOpMy.]'Ia AMHMHOKHUCJIOTBI

CooTHommenne pyHKIIMOHAIBHBIX TPYIII
(aMuHO- 1 KapOOKCHIILHOM T'PYTIIIHI)

3navyenue pH no natuuky

L[BeT nakmyca

[[BET METHUIIOBOTO OPAHKEBOTO

L{BeT denondranenna

I_[BeT YHUBCPCAJIbBHOI'O MHAUKATOPA

JlaGoparopHasi paGora Ne2

OrnpeneneHue n303JeKTPUUIECKON TOUKHU KEeTaTUHbI

Teopernueckas 4acThb

B u30s1ekTprdeckoil TOUKe pacTBOPHI OEIKOB HEYCTOWUYMBBI. MoJeKysbl Oelka ¢
OJIMHAKOBBIM KOJUYECTBOM MOJIOKUTEIBHBIX U OTPUIIATEIIbHBIX 3apsA0B JIETKO BBIMAAat0T
B ocanok. 3HaueHue pH, COOTBETCTByIOLIEE M30RJIEKTPUUECKOW TOUYKE, SIBISIETCS
XapaKTepHbIM JUIsI KaxxJaoro Oenka. BeimageHue Oeinka B 0CaTOK MOXHO YCKOPHUTH
n00aBJIEHUEM BOJIOOTHUMAIOIIUX BEIECTB, HAIPUMED STUIIOBOTO CIIUPTA.

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

Kenatuna oOpaTuMO KOATyIHPYIONUN KOJUIOW, TIOTydaeMbli U3 (puOpuiLIspHOTO
Oeyika KoJUTareHa BhIBAPUBAHUEM B BOJIE IIKYPhI )KUBOTHBIX, KOXKH, KOCTEH, XPSIIEH WiIn
CYXOXXWIHHA, T. €. MaTepualia, B KOTOPOM cojaepxkutcs kosmareH. Koctu mnepen
KUTISTYEHHEM OOBIYHO CHauaja 00e3KUPUBAIOT, & UX MUHEPAJIbHbIE KOMIIOHEHTHI yIaJISIOT,



oOpabatbiBast kucioroi. IlIkypy, KOXy M CYXOXWUJUS TPOMBIBAIOT U 00padaThIBarOT
M3BECThIO, YTOOBI pa3MArYUTh KOJUIAr€H IM€pe] €ro MNPEBpPAlEHUEM B IKEIATHHY.
[lonmy4yeHue >kKeJaTUHbl CXOJHO C TIOJYYEHHEM Kilesl, HO BbIBapHMBaHUE B Ipolecce €€
MIPUTOTOBJIEHUS JUIUTCS HE CTOJIb JOJITO M HE MPUBOAUT K MOJIHOM Jerpajaluu KoJulareHa
710 JKUJIKMX KOHEYHBIX IMPOAYKTOB, IO3TOMY Y JKE€JIATUHBI KEJIATUHUPYIOIIAsl CIOCOOHOCTh
BBIIIE, YEM Y KJIES.

[Toutn 20% Beca KeIaTUHbl COCTABISET AMUHOKHCIIOTA TJIMUMH. Takue OeKOBbIE
MPOJIYKTHI, KaK MsICO, OE€AHBI 3TOM AMUHOKHUCIIOTOM, SIBJISIOLIEHCS OJHUM M3 UCTOYHHUKOB
SHEPTUM ISl OpTaHu3Ma, MO3TOMY KEeJaTUHY MOKHO CUMTATh MPEKpacHOW J00aBKOM K
MACHOMY paluoHy. B kadecTBe 00paTMMO KOAaryJavpyrOLIEro KOJUIOWJA JKeJIaTHHA
MPEA0TBpAlIACT KPUCTAIUIN3ALMIO caxapa; ¢ ITOW LENbI0 €€ MPUMEHSIOT B KOHIUTEPCKON
IPOMBIIUIEHHOCTH U IPHU U3TOTOBJIEHUH MOPOKEHOIro. B Mpou3BOJICTBE MOPOXKEHOTO €€
UCHOJB3YIOT TaKKe M TOro, 4YTOObl YMEHBIIMTH CBEpThIBaHUWE O€jKa, Ka3euHa,
Omarojaps 4eMy M caM Ka3eMH, M JKUp B MOJIOKE JIyulle ycBamBarTcs. JKematuny
N00aBIIAIOT BO MHOTHE JOMallHue Onrofa ¥ B moiydaOpukarsl TOPTOB M KEKCOB. B
KauecTBe Oenka-Moau(uKaTopa OHa MOXET CIYKUTh IPEBOCXOAHBIM PEAKTUBOM ISt
oOHapykeHHsI HEOONBIINX KOJTUYECTB TAHHUHA.

Ilpakmuueckasn wacmo

PeaxtuBsl u obopynoBanue: 0,5%-i pactBop xemnarunsl, 0,1 M pacTBop yKkcycHOMU
kuciotel; 0,1 M pactBop anerata HaTpusi; 96%-i STHWIOBBIM COUPT, MPOOUPKHU; MEPHBIC
MUINETKY, JaTyuk omnpeneneHus pH, Xumudeckue CcTakaHbl, TPOMBIBANIKA, BOJA
muctuiupoBanHas. Kommbrotep. KommbrorepHbiit mHTEpdetic coopa maHHbix Releon
Lite.

Hucmpykuyus no ébinoiHeHu1o 1a60pamopHoil padomul:

1. B maTh npoHyMepOBaHHBIX MTPOOUPOK MPUIICHTE pacTBOPBI YKCYCHOM KUCIOTHI U
alieTaTta HaTpus B KOJIMYECTBAX, yKa3aHHBIX B TaOJHIIE.

2. Ilocne yero B Kaxayw npoOHUpky nobaBbTe 1Mo 1 cM3 pacTBopa >KeIaTHUHBI U
XOpOUIO MEepEMEIIANTE.

3. B kaxnyro npobupky npubaBbTe 1o 4 cMm3 3TUIOBOrO CHUpPTa U CHOBA
IepeMelanTe.

4. Yepez 5—10 mMuH mpocMOTpUTE BCE MPOOUPKH M OIICHUTE CTETICHh MYTHOCTHU
noJiyueHHbIX cMmecedl. pH HauOosiee MyTHOM CMECHM COOTBETCTBYET H303JEKTPUYECKOM
TOUKE >KEJIATUHBI C MOMOIIIbIO AaTurKa pH.

Odopmnenue pezynomamos

Pe3ynbpTaThl omnbiTa opopmute B BUje TaOiuibl. OnpeneauTe U303JIEKTPUUECKYIO
TOUYKY KETaTHUHBI.

Pe3ynvmamul uzmepenuii/naoirooenuil



0,5%-ii pacTBOp Crenens,
Ne ipo-| Cocras 0ydep- ’ ITWIOBBII |MYTHOCTH IO 5-
6 N 3 pH cmecnu JKeJ1aTu 3 6 .
HPKM | HOIl cMecH, CM CIIMPT, CM AILHOM
HbI, cM3
HIKaJie
0,1 M
0,1 M CH3COOH CH3COONa

1,8 0,2 3,8 1 4

14 0,6 4,4 1 4

1,0 1,0 4,7 1 4

0,6 14 51 1 4

1,8 1,8 5,7 1 4

Konmponwvnwie eonpocer:
1. KakoBo cTpoeHHe a-aMUHOKHCIIOT, HOMEHKJIaTypa aMUHOKHCIIOT, U30MepHUsi?
2. Knaccudukanuss a-aMHHOKHCIIOT IO XapakTepy OOKOBOTO paaukaia, (HU3HKO-

XUMHUYCCKHUC XapPaKTCPHUCTHUKHU OOKOBOM paaukKala. KJ'IaCCI/I(bI/IKaI_[I/IH aA-aMHUHOKHCJIOT IIO

CITOCOOHOCTH CHUHTC3HUPOBATHCA B OPpIraHU3MC.

3. KakumMu KHUCIIOTHO-OCHOBHBIMY CBOMCTBAMHU 00JIaJat0OT a-aMHUHOKUCIOTHI?
4. Obmue nytu  oOMeHa  a-aMUHOKHMCIOT B opranu3me.  Peakuuun

I[eKap6OKCI/IJII/IpOBaHI/I$I, TPpaHCAMHUHHUPOBAHUS, OKUCIIMTCIIbHOT'O JC€3aMUHUPOBAaHH.

Tecmoevie 3a0anusn:

1. TpuBHanbHOE Ha3BaHUE 2-aMHHO-3-THAPOCKUIIPOTIAHOBOM KHCIIOTHI

1) cepun;

2) TUPO3HH;

3) OKCHIIPOJIVIH;

4) ajaHuH.

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

1o 3amectuteabHol HoMeHknatype IUPAC:

1) 2,6-muaMUHOTEKCaHOBAs KUCIIOTA,

2) 2,6-TMaMHHOKAIPOHOBAS;

3) a,8-TMaMHUHOKAIPOHOBAS;

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

3. bokoBoii paanKan acmaparuHOBOW KUCIIOTHI:

1) ruapopUIBHBIN, OJAPHBIA, HOHOTCHHBIH, 3aPSKEHHBIN OTPUIIATEIBHO;
2) TUAPODUITLHBIN, TOJIIPHBIN, HOHOTEHHBIHN, 3apPSHKEHHBIN ITOJI0KUTEIIBHO,
3) TuapOGMITEHBIN, TOJISIPHBIN, HEMOHOTEHHBIH, He3apsHKECHHBIH,

4) runipohoOHBIN, HEMOHOTEHHBIH.



4. BOKOBOM pajyKa apruHUHA:

1) ruapopunbHBIN, MONSPHBIN, HOHOTEHHBIH, 3apPsKEHHBIA OTPUIIATEIILHO;

2) TUAPOGUITBLHBIN, TOJIIPHBIN, HOHOTCHHBIHN, 3apPsHKEHHBIN ITOJI0KUTEIIBHO;

3) ruapoPHILHBIHA, TOJSIPHBINA, HEHOHOTCHHBIHN, He3apsAKCHHBIN;

4) runipohoOHBIN, HEHOHOTESHHBIH.

3aganuda:

3ananue 1.

CMech riauuuHa, aJlaHWHA, JU3WHA, apTMHHHA, CEPUHA U TIIyTAMUHOBOW KHUCIOTHI
pazzessiii METoI0M 3JieKkTpodopesa npu pH 6.

Omnpenenure HampaBleHUE IBMKCHHUS AMHUHOKUCIOT TpH 3JeKTpodopese, eciau
U302JIEKTPUYECKUE TOUYKH ITUX AMUHOKHUCIIOT COOTBETCTBEHHO paBHbI 3HaueHUsAM pH: 6,0;
6,0; 9,8; 10,8; 5,7 u 3,2.

Pemenne:

B wm3oanektpuueckoir Touke (pl-pH) cymmapHBbIii 3apsii a-aMUHOKHCIIOTBI paBeH
HYJI0. B JaHHBIX yCIIOBHSIX TaKO€ COOTHOIIECHHUE BBINOJHAETCS JUISl aJaHWHA, TJIUMLIUHA U
CEpHHA, 3TU AMUHOKHUCIIOTHI B AJIEKTPUYECKOM I10JI€ MEPEMEIAThCA HE OYIyT.

[Tpu pH > pl npeobnanaer annonHas (GopmMa U aMUHOKHUCIOTA (B JAHHOM CiIydae
[JIyTaMUHOBAs KUCJI0Ta) OyAET MepeMeaThCsl K aHOY.

B cinyuae, korna pH < pl B pactBope mpeoOnanaer kaTuoHHas Gopma, MOITOMY
JIM3MH U apTUHUH OyIyT NEpEeMEeIaThCsl K KaToay.

3aganue 2.

JlaHbl TpY aMUHOKHCIIOTHL: aclaparuHoBasi, JU3UH U MNIMIMH. Onpenenure, B KaKOou
cpelie — KUCJIOW, HEUTPaTbHOM MM EN0YHOU — OYIyT HAaXOJIUThCA U303JIEKTPHUUECKHUE
TOYKH 3THX KHCIIOT TIO CPAaBHEHUIO C TIIMIIMHOM, JIst KoToporo pl = 6.

Pewienue:

VY acnaparuHoBoi kucioThl pl OyaeT HaxoauThcs B OoJiee KUCION cpefe, 4eM y
INIMIWHA, TaK KakK JUIsl [OJABJICHUS JUCCOLMALMK BTOPOM KapOOKCHJIBHOM TIpyMIIbI
TpeOyeTcs JOMOIHUTEIbHOE KOJIMYECTBO HOHOB H+.

VY nusuna pl 6yner HaxoauTbes B Oosiee MIeIOYHON Cpefie, YeM Y IIMIIMHA, TaK KaK
IUTsl IpeAoTBpalleHus oopazoBanusi BTopoil NH3+ rpynmnbl TpeOyercs AOMOIHUTEIBHOE
KoJm4yecTBO HOHOB OH-.

3ananue 1A pa3BuTUS QYHKIMOHAJIbHOM TPAMOTHOCTH

[loueMy cBexkee MOJIOKO HE CBEPTBHIBACTCS NPU KUIAYEHHUH, A NOAKHUCIIEE
cBéprbiBaeTcsi? UTO MOXKHO chenarb, 4YTOObl H30€XKaThb CBOPAUYMBAHUS MOJKHCIIETO
MOJI0Ka?

Omeem:

[Ipyn KumssUeHMHM MOJIOKA Ka3eMH BCErJa JIEHATYpUPYET, HO BBINIAJAET B OCAJOK
TOrJa, KOrja JUIIEH 3apsaa. B cBeXEM MOJOKE MOJEKYJIbl Ka3enHa WMEIT
OTpULIATENbHBIN 3apsaa. Mosekynbl Ka3enHa JMILEHbl 3apsija B Kuciaol cpene( T. €. B



KHCIOM MoJioke). Clie1oBaTeNbHO, U30JIEKTPUYECKas TOUKA Ka3eMHA HaXOJUTCS B KUCIION
cpene. [IpenoTBpaTuTh CBEPTHIBAHNE MOKHO IMTyTEM 10OABIEHUS COLBI.

Jlabopamopnas paboma Ne 3

Onpeoenenue memnepamypul niagieHus AMUHOKUCIOM

Teopemuueckasn uacmo

Kaxgoe WHIMBHIyanbHOE COCIMHEHHE XapaKTepusyeTcss HabopoMm  (HU3HKO-
XUMHUYECKUX KOHCTaHT. Hambonee pacmpocTpaHEHHBIMH U3 HHUX SIBISIOTCS TeMIepaTypa
KUIICHUS U IUIABJICHUS, TTOKA3aTeNb IIPEIOMIICHUS, TUIOTHOCTb.

TemnepaTypoil IUIaBJICHHS CUMTAKOT MHTEPBAJ TEMIIEpaTyp ¢ MOMEHTA IOSIBICHUS
AKHUJIKOU (a3bl JO MOMEHTA MOJIHOIO MCUE3HOBEHUS TBEPAOW (a3bl. UeM BEIIeCTBO YUIIE,
TEM MEHbIIE HHTEpBAJ TEeMIEpaTyphl IUIaBieHUs (kak mnpasuio, He Oomee 0,5°C).
He3HaunTtenbHble KONMYECTBA MPUMECH MPUBOJAT K CUJIBHOMY CHM)KEHHUIO TEMITEpPaTyphl
IJIABJICHUS. PacxoKIeHue OompeaeisieMOd TEeMIIEpaTyphl IUIABIEHUS M CHPABOYHOU
BEJIMYMHBI JJIs1 YUCTOTO COEAMHEHMS IOJKHBI COBIAAATh.

[Ipyn HarpeBaHuM BellecTBa B HEM YCTAaHABIIMBAETCS TEIIOBOM OajlaHC: CKOPOCTH
[OJIBOJA TeIJa B KaKOM-TO MOMEHT CTAaHOBHUTCS PABHOW CKOPOCTH €ro0 pacCEUBaHMS.
ITockonBbKy CKOPOCTB ITOABOIA U CKOPOCTh PACCENBAHMS 3aBUCST OT Pa3HOCTHU TEMIIEPATYP
MEXJy OOBEKTOM U Cpelod, TO B COCTOSHHMM TEIUIOBOTO PAaBHOBECUS Y BEILECTBA
YCTaHABJIMBAETCS onpenenéHHas teMreparypa. OHa 3aBeJOMO HMXKE, YEM TeMIeparypa
IJIJAMEHH, 34 CYET paCCEMBAHMS TEILIA.

AMMHOKHCIIOTHI — O€CLIBETHbIE KPUCTAJUIMYECKHUE BEIIECTBA, PACTBOPUMBIE B BO/IE;
£ 220—315 °C. Bricokas TeMrieparypa IUIaBJI€HUs aMUHOKHUCIIOTHI CBS3aHa C TEM, YTO
UX MOJIEKYJIbl UMEIOT CTPYKTYPY TJIaBHBIM 00pa3oM aM(OTEpHbIX (ABY3apsIHBIX) HOHOB.

JI71st Bcex aMUHOKHUCIIOT HE TPEICTABIIAETCS BO3MOKHBIM OJHO3HAYHO (PUKCUPOBAThH
TEMIIEPATYPY IUIABJIECHUS, TOCKOJIBKY ATOT IPOLIECC COMPSIKEH C PA3TI0KEHUEM.

TepMmuueckass AecTpykKius (¢parMeHTa TIJIMIMHA HaONIoJaeTcss B UHTEpBajie
TEMIIEpaTyp, Kak IpaBWiIO, B 3aBUCHMOCTH OT 3aMECTHUTENEH B pagukaie, MNpUYEM
XapakTep paJuKaia BIUSET Ha CTAAUHHOCTh U CKOPOCTh IIPOLIECCA PA3IOKEHHUS.

Ilpakmuueckaa uwacmo

Heab: n1poaeMOHCTPUPOBATH BOZMOXHOCTH CIIUPTOBKHU ISl HATPEBAHUS BEILIECTB.

[lepeyenb naTyukoB LUPPOBOM aOOPATOPUU: AATUYUK BBICOKOTEMIIEPATYpPHBIN
TEPMOIIaPHBIN.

JlononHuTeabHOE 000PYI0OBAaHHE: IITATUB C 32KUMOM; CIIUPTOBKA.

Matepuaibl 1 peakTUBBI: CIIUPT STHUIOBBINA, AMUHOKHUCIIOTHI.

Texnuka 6e3onacnocmu:

1. PaGoTa cBsizaHa ¢ OTKPBITHIM IJIAMEHEM — Oeperurech oxora!

2. Tepmonapa mociie U3BJICUEHHUS U3 IMJIAMEHU OCThIBAE€T HE cpazy — OeperuTech
oora!

3. B ciupToBKe conepKUTCA roprovast dKUAKOCTb.



4. PaboTath B OUKax.

Hucmpykuus K 6binoiHeHUuI0 1a60pamopHou padomal:

B npoOupky HachllmbTe MOPOIIOK INIMIMHA HA 2—3 CM IO BBICOTE. 3aKpenuTe
OpoOMpKY B JalKe IITaTHUBA, & TEPMOIMAPHBIA JAaTYMK TaK, YTOOBI €r0 KOHYMK JTOXOAMI
MOYTH JI0 JHa TPOOMPKH, HO HE Kacalucs HU JHA, HU CTeHOK (puc. 1). OrtmerbTe
TeMIIepaTypy IJIMIMHA.

3aXTUTE CIUPTOBKY M MOCTaBbTE €€ MO MPOOUPKY C TIIUIIUHOM.

HabGnrogaiite 3a M3MEHEHUEM TEMIIEpaTyphl, 3aHOCS pe3yJbTaThl HU3MEPEHUH B
Ta0IuUILy.

Yepes HEKOTOPOE BpeMsl IIOCTIE Havyalla HarpeBaHMs TeMIeparypa cTaOUIM3HpyeTcs.
ITocne 3TOro 0cTaHOBUTE HArPEBAHHUE.

OOparure BHMMaHue! CTaBUTh HArpeTyr0 NPOOUPKY B IUIACTUKOBBIA IITATUB
Henb3s. Hy)KHO ToKIaTeCs €ro OXJIa)XACHUs B JIANKE IITaTUBA.

Pe3ynomamul uzmepenuii/naonrooenuil

Ne [Temmneparypa rnununa (Temmeparypa rmunuHaTemneparypa raunuHa |lemnepaTypa rimiuHa
0e3 HarpeBaHMs yepe3 1 MuH yepe3 3 MUH yepe3 5—6 MuH

1

Ne |Temneparypa ananuna |Temneparypa ananuna |TemmepaTypa ananuHa ([emmeparypa anaHuHa
0e3 HarpeBaHMs yepe3 1 MuH yepe3 3 MUH yepe3 5—6 MuH

2

Ne |Temmeparypa rmyra-  |[Temneparypa rmyra-  [Temmeparypa rimyra-  [TemmepaTypa riryra-
MUHOBOM KHCJIOTHI 0€3 |MHUHOBOW KUCIIOTHI Y€~ |MHUHOBOM KHCJIOTHI Ye- |[MHUHOBOM KHCJIOTHI Ye-
HarpeBaHus pe3 1 Mun pe3 3 MUH pe3 5—6 muH

3

No Temmeparypa nu3una |Temmeparypa nu3uHa |Temmneparypa iu3uHa  |[IemmepaTypa TU3nUHA
0e3 HarpeBaHus yepe3 1 Mmun yepe3 3 MUH yepe3 >—6 MuH

4
Ananoeuuno npoeeéume onslm C Opyewwu aMuHokuciaomamu, Hanpumep aiaiuHOoOM.
Bwi6oowi:
Coenaiime 661600 0 memnepamype niaeleHus amuvokuciom. Yem oHa

ooycnosnena?

KoHTpoabHBIE BOITPOCHI:

1. Ilouemy Temneparypa, 10 3HAYEHUNW KOTOPOU YIAETCS HATPETh BEILECTBO, HUKE

TEMIIEPATYPHI INIAMEHU?

2. ITouemy HEBO3MOXKHO OJHO3HAYHO 3a(PUKCUPOBAThH TEMIEPATypy TIJIABICHUS IS

AMUHOKHCJIOT?

3. HUcnonb3ys

JaHHBIC

JIUTEPATYPHI,

3aMCHHUMBIX U HC3aMCHUMbIX aMHWHOKHUCJIIOT.

CpPaBHHUTE

TeMIEepaTypbl

IIJIaBJICHUA



Jlabopamopnasa paboma Ne 4

Bauanue memnepamyput Ha ceoiicmea 6e1Kkoe

Teopernyeckas 4yacTh

OO1mMM CBOMCTBOM a-aMUHOKHCIIOT SIBJISIETCS ITPOLIECC MOJTMKOHICHCAIIHH,
NPUBOJSIIMN K 00pa30BaHMIO IENTUAOB. B pe3ynbrare 3Toil peakunu GopMupyroTcs
aMUJIHBIC CBSI3U 110 MECTY B3aUMOJICHCTBUS KApOOKCUILHOM TPYIIIBI OJTHOM a-
AMUHOKHUCIIOTHI U aMUHOTPYIIIBI APYTroi a-aMUHOKHUCIIOTHL. B mentuaax sta cBs3b

Ha3bIBACTCA HCHTHIIHOﬁ CBA3BIO B COCTAaBC HGHTHHHOﬁ I'PVYIIIIBL.
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Puc. Cxema o6pazoBanusi TpeoHuIGEeHNATaHUITUPO3UHA
Ha3sBanus menTUmoB CTPOATCS MyTEM  IOCIIEIOBATEIBLHOTO  IMEPEUHUCIICHUS
AMUHOKHUCJIOTHBIX OCTaTKOB, HaunMHasi ¢ N-KOHIIa, ¢ Jo0aBiaeHueM cydukca -ui, Kpome
nocneaaer C-KOHIEBOM aMUHOKHUCIIOTHI, 1711 KOTOPOUM COXpaHsSeTCs €€ MOJTHOE Ha3BAHUE.
Jl5is ocTaTka acraparuHOBOW KHCJIOTHI HCIIONIB3YeTCsl Ha3BaHHUE acTapTHIL.
YcTaHoBIEHO, YTO JIJIST KAKIOTO Oelika XapaKTepHa TOJIBKO OJTHA TPOCTPAHCTBEHHAS
CTPYKTypa, B KOTOpPOHW OH CTaOWJIEH M TPOSBISET OUOJOTHYECKYI0 AKTUBHOCTH. JTa

CTPYKTypa HOCHUT Ha3BaHWE HATUBHOW KoHbopmarmu Oenka. V3meHeHuME HATHUBHOMN
KoH(popmauu Oenka, CONMPOBOXKAAIONIEECS MOTepeld XapaKTEepPHBIX [JIsi HEro CBOWCTB:
PacTBOPUMOCTU, OUOJOTUYECKON aKTUBHOCTHU, JJEKTPO(OPETUUECKON MOJABUKHOCTH U
IIp., Ha3bIBAETCS AeHaTypauueil. JleHatypaius, Kak npaBuiio, 3aTparuBacT YETBEPTUUHYIO,
TPETUYHYI0O M YaCTUYHO BTOPUYHYIO CTPYKTYpPhl OCJIKOBOM MOJIEKYJBI W HE
COTIPOBOXKIAETCSI KAKUMU-THOO W3MEHEHHSIMH TEPBHYHON CTPYKTYphl. JleHarypammro
MOTYT BBI3BIBATh PA3IUYHbIC (PU3UYECKUE U XUMUYECKUE (PaKTOPHI: BBICOKAs



TEMIEpaTypa, MEXAHWYECKHE BO3AEHUCTBUSA, JACUCTBUE WOHM3UPYIOLIMX HU3IYUYEHUH,
0o0paboTKa yJIbTPa3BYKOM, JICHCTBHE OPraHMYECKUMH pPACTBOPUTEISIMH, PAacTBOPAMHU
KHUCJIOT, IIEJOYEH, COJIEU TKENBIX METALIOB. [IpruMepoM TEIIoBON IEHATYpallMu MOKET
CIIy)KUTbh CBEpPThIBaHME Oeika Npu Bapke sul. JleHaTypauus O€IKOB IMPOHMCXOAHUT B
KeIyJIKe, TJIe UMEETCs] CHIIbHOKHUCIAsi Cpefla M 3TO CIOCOOCTBYET pacIEIICHUIO OETKOB
npoTeoauTHueckuMu  pepmentamu. Ilo wMepe crapeHuMs OpraHu3ma HPOUCXOAUT
IOCTENIEHHAs, XOTS M YpE3BbIUAHO MENJICHHAsl, J€HAaTypauusi OCJIKOB M CHI)KEHUE HX
runpodunbHocTU. [lpu ompenenéHHbIX YCIOBHSIX JI€HATypUPOBAHHBIM OEJIOK MOXHO
YaCTUYHO WUJIU TIOJTHOCTBIO BEPHYTh K UCXOJHOMY HaTUBHOMY COCTOsIHMIO. Takoil mporecc
HA3BIBAETCS PeHaTypaluel, a 6eI0K — peHaTypUpO- BaHHBIM. DTOT MPOIECC TPOUCXOAUT
CaMONPOMU3BOJILHO NIpH 3HaueHUssX pH u Temneparypbl, 00€CEYMBAIOMINX CTAOMIBHOCTD
HaTUBHOW (opMbl. PeHaTyparuio OOBIYHO TPOBOAAT B MSITKUX YCIOBHUSX, MEIJICHHO
CHUMas BO3JICUCTBUE.

OObIuHO AeHaTyparmsi Oeika HaOmromaercss IN Vitro, mpu BO3ACHCTBUM Ha HETO
AHOMAJIBHOW TeMIepaTypbl WK JeHarypaHTa modeBuHbl, H* mmum OH ™ wmonoB (T. e.
aHomaneHoro pH) m 1. n.) Omgnako pacman TBEPAON CTPYKTyphl Oejka U 3arem e¢
HOBTOPHAsl CaMOOpPraHU3alUsl MPOUCXOAUT U B KUBOM KJIETKE — YTO HUIPAaeT BaKHYIO
POJIb, HAIIPUMEP B MPOLIECCE TPAHCIIOPTa OEIKOB Uepe3 MEMOpaHHbI.

B wunTtepBane temmepatyp, npubmmsutensHo oT 0 mo 40 °C, pacTBOpUMOCTDH
OONBIIMHCTBAa OEJIKOB BO3pACTaeT C MOBBILIEHWEM Temneparypsl. [Ipu Temmeparypax,
npesbimatonmx 40—50 °C, OonbIIMHCTBO OETKOB  yTpayWBaeT CTaOMIBHOCTH,
HAuMHAETCS MX JeHaTypalus, COMNPOBOXKAAIOMAsICI OObIYHO PE3KUM CHH)KEHHEM
PacTBOPUMOCTH.

[IpakTrueckas 4acThb

I]ens: npoaeMOHCTPUPOBATH MPOLIECC ACHATYpaLUU OelKa.

[lepedenn naTuynkoB HUPPOBOH TaOOPATOPUU: AATUUK TEMIEPATYPHI (TUIATUHOBBIN).

JlononHuTenbHOE 000PYI0BaHUE: IITATUB C 3aKUMOM; CIUPTOBKA.

Matepuaibl 1 peaKTHBBI: PACTBOP SMYHOTO OeJIKa.

Texnuka 6e3onacnocmu:

1. PaboTa cBsizaHa ¢ OTKPHITHIM TUIAMEHEM — OEPEruTeCh OXkKora!

2. JlaTuuk TemmepaTtypbl MOCe U3BJICUYCHHS W3 TJIaMEHU OCTHIBAET HE Cpa3zy —
Oeperurech oxora!

3. B crimpToBKe comepKUTCS TOproYas JKUIKOCTb.

4, PabGorath B oukax.

Hucmpykuyus K 6blnoaHenuro 1adopamopHoil padomol:

B 4 npobupku momecture mo 0,5 M pactBopa siM9HOTO Oenka. 3akpenure
NpoOMPKY B JIAllKe IITaTHBA, & JATYUK TeMIEpaTyphl TaK, YTOObI €ro KOHYHMK JOXOIMII
MOYTH JI0 THA MPOOUPKH, HO HE Kacalics HU JIHA, HU CTeHOK (puc. 1). OTmeThTe



TEMIEpaTypy pacTBopa su4yHOro Oenka. [IpUTOTOBIIEHHBIM pacTBOp  JOJDKEH
NPEIBAPUTEITHLHO OBITH OXTKICH.

3aXruTe CIUPTOBKY M MOCTaBbTE €€ IMOA MPOOUPKY C pacTBOPOM SMYHOTO Oerka.
Hab6nronaiiTe 3a m3MeHEeHHEM TeMIepaTypbl, 0COOeHHO BHUMaTenbHO Tociie 50 °C, 3anocs
pe3yNbTaThl U3MEPEHUN B TAOIHILY.

Yepes 1—2 MuH OCTaHOBHUTE HAarpeBaHUE.

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

O6parutre BHuMaHue! CTaBUTh HAarpeTyr0 MNPOOUPKY B IJIACTUKOBBIM IITATHUB
Henb3s. Hy)kHO 10X IaTbes €€ OXITaKICHS B JIalKe IITaTHBA.

JI71st cpaBHEHWMS IPOBEIUTE OIIBIT C U30JIATOM PACTUTEILHOTO OelKa.

Pesynvmamul uzmepenuii/nadarooenuil
TeMnepaTypa HarpCBaHus BperI HACTYIUICHUA ACHATYypallunu

PacTBOp ssmyHOTO OENKa

W3011T pacTUTENBHOTO OeiKa
(ropoxoBOrO)

KoHnTpoabHbIe BONIPOCHI:

1. Kakue u3MeHeHus: MpOUCXOAT B CTPYKType Oenka npu HarpeBaHuu? MeHsercs
JIM €T0 TIEPBUYHASI CTPYKTypa?

2. Kak Ha3pIBaeTCs MPOLECC CBEPThIBAHUS OCJIKOB?

3. [Touemy cBepHYBIIUICS OETOK HE PACTBOPSETCS B BojIE?

3ananue:
[Ipuneiite k sSU4YHOMY O€NIKy CHOUPT WIM Kuciaotry. Yro Habmopaere mpu
n00aBJIeHNUU K OEJIKY CIIUPTa U KUCIOTHI?
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