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IlosicHuTEILHAS 3aMUCKA

[Iporpamma uMeeT COIMAIBHYIO 3HAUYMMOCTh JUIs Hamiero oOmectBa. Poccuiickomy
oOmiecTBy HYXHBI 00pa30BaHHBIC, HPABCTBEHHBIC, MPEINPUUMYHBHIC JIIOIH, KOTOPbIE MOTYT
CaMOCTOSITEJIbHO MPUHUMATh OTBETCTBEHHBIC PEIICHUS B CUTYalHsIX BBIOOPA, MPOTHO3UPYS HX
BO3MOXHbIE nocaeacTBUs. OHa U3 3aJa4 00pa30BaHUsl HA CETOJIHA — BOCIHUTaHUE B peOEHKE
CaMOCTOSITEIbHOW JIMYHOCTU. JlaHHash mporpamMma CHOCOOCTBYET Pa3BUTHIO Yy YUaIIHXCS
CaMOCTOSITEIBHOTO MBIIUICHUS, (OPMHUPYET YMEHHsI MPHOOpEeTaTh M NPUMEHSTh, IOTydeHHBIC
3HaHUS Ha IpakTuKe. PazBuTie 1 GopMUpoBaHKE BIIIEYKa3aHHBIX KAY€CTB BO3MOKHO OJIaroaaps
Pa3BUTHIO HAYYHO-II03HABATEIBHOIO MHTEPECA BO BPEMS 3aHATHH.

Kypc  npennazHaden — yyamumcs — cTapuied  IIKOJbl ~ €CTECTBEHHO-HAYYHOTO,
TEXHOJIOTUYECKOI0 WM YHUBEPCAIIBHOTO Npoduiell 00y4eHHsI U MOKET ObITh Kak 0043aTeIbHbIM
y4€OHBIM MPEAMETOM IO BHIOOPY ydallerocs U3 KOMIIOHEHTa 00pa30BaTebHON OpraHu3aliy B
BAapUATUBHOW YacTH y4eOHOTO IJIaHa, TaK U KypCOM B PaMKaxX BHEYPOUHOMN JESATENbHOCTH W/UIN
JOTIOTHUTENBHOTO oOpa3oBaHud. IlocoOue pexkomeHayeTcs HCHOJb30BaTh JUIsl MPOBEACHUS
AIIEKTUBHBIX KYPCOB.

Konnenmms coBpemeHHOr0 00pa3oBaHUs MOAPA3yMEBAET, UTO yUUTENh NepecTaéT ObITh
OCHOBHBIM HCTOYHHUKOM HOBBIX 3HaHI/II71, a CTAaHOBUTCA opraHmaTopOM HOSH&B&TGJ’IBHOﬁ
JESTETPHOCTH YYaIUXCsl, K KOTOPOW MOYXHO OTHECTH M HCCIEAOBATEIbCKYIO NIEATEIbHOCTD.
COBpeMeHHBIe BKCHepI/IMeHTaJ'II)Hble HUCCIICOOBAHUA IIO XUMHUU y>1<e pr21HO Hpe}I[CTaBI/ITI) 663
UCIIOJIb30BAHUSI HE TOJIbKO AaHAJIOTOBBIX, HO W LHU(POBBIX H3MEpPUTENbHBIX IpubopoB. B
denepanbHOM

rocygapctBeHHOM oOpazoBatenbHOM cTtanmapre (PI'OC) mpomucaHo, 4TO OJHUM W3
YHHUBEPCAIBHBIX YUEOHBIX ACUCTBUH, MPHOOPETAEMBIX YUYAIIMMHUCS, OJDKHO CTaTh YMEHHE
«IIPOBEJICHUSI OMBITOB, MPOCTHIX AKCIEPUMEHTAIBHBIX HCCIICOBAHUHN, MPSMBIX M KOCBEHHBIX
M3MEPEHUH C HCIIOJIh30BAaHUEM aHAJIOTOBBIX M IIU(PPOBBIX H3MEPUTEIBHBIX TPUOOPOBY. J171s 3TOTO
YUUTEIb XMMHUU MOXKET BOCIIOJIB30BaThCsl Y4EOHBIM OOOPYIOBaHHE HOBOTO TMOKOJICHUS —
u(GPOBBEIMU JTAOOPATOPHUSIMH.

[udporele nabopaTopud IO XUMHUHU IPEACTABICHBI JAaTYUKAMU JUIS W3MEpPEHUS U
perHCTpalii  Pa3IUYHBIX IapaMeTpoB, HHTepdeiicamu cOopa JaHHBIX W MPOrPaMMHBIM
oOecIreyeHneM,

BU3YAJIM3UPYIOLIUM 3KCIEPUMEHTAJIbHbIE JaHHbIE Ha 3KpaHe. [lpu 3TOM 3KcepuMeHT
ocraércy

TPaIMIIMOHHO HATYPHBIM, HO JIaHHBIE SKCIIEPHUMEHTa 00pabaThIBAIOTCS M BBIBOJSATCS Ha
9KpaH

B peaJibHOM MacITabe BpeMEHH U B pallHOHAIbHON rpaduueckoit opme B BUJIE UUCIEHHBIX

3HaLIeHI/II7I, Auarpamm, Fpaq)I/II(OB )51 Ta6J'II/II_I. OCHOBHOEC BHHMAaHHE yqamuxcda 1pu 3TOM
COCPEAOTAaUNBACTCA HC Ha c60p1<e )51 HaCTpOﬁKe 3KCHepHMeHTaHLHOﬁ YCTaHOBKH, a Ha
MPOCKTUPOBAHUHN PA3JINYHBIX BAPUAHTOB MPOBCACHUA DKCIICPUMCHTA, HAKOIIJICHUU JAHHBIX, UX
AHAJIN3C U UHTCPIIPETALlUU, (bOpMy.]'IPIpOBKC BBIBOAOB.

C Toukm 3pCHHUA HayKH, SKCICPUMCECHT — 3TO HCCIIEA0BATEIbCKUM METO/I 06y‘-IeHI/I}I,
KOTOpLIfI MOJHUMAET II03HABaTEIIbHbBIN HHTEpPCC Ha 0oJiee BBICOKHIA YPOBCHb, YCHJIMBACT
MOTHBAIIUIO CaMOCTOSATEIbHON JesaTelnbHOCTH. McclenoBaTenbCKUM METOH SBIISETCS YCJIOBUEM



dbopmMupoBaHHUs HWHTEpeca, MOTPEOHOCTH B CAMOCTOSTEIFHOW, TBOPYECKOW JIEATEIBHOCTH
yYaIIHXCS.

HccnenoBaTenbCKuit mponecc COCTOUT U3 HCCKOJIBKUX 3TAIIOB: pa3ACIICHUC CMCCH BCIICCTB,

BBIJICJICHUE MOJIEKYJ OTPENEIEHHOTO CTPOSHHS, X MICHTH(UKALUSA U U3YYSHHE POJId B
MeTaboanu3Me.

3aHsaTus HHTCTPUPYIOT TCOPCTHUYCCKUC 3HAHUA, W IMPAKTHUYCCKUEC YMCHHA, W HABBIKU
ydamuxcsa B €CAMHOM ITPOLECCE ACATCIbHOCTU y‘~IG6HO'I/ICCH€Il0BaT€.HBCKOFO Xapakrepa.

JlaHHBI KypC COJAEp)KaTEeNbHO CBSI3aH C KypcaMH XUMHH, OHOJOTHH, (PU3UKH U HOCHT
MHTErPUPOBAHHBIM XapakTep, CIOCOOCTBYS PAa3BUTHIO €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHHUS
yuaiuxca. B yueOHOM m1aHe a51eKTUBHBINM Kype «BHOXUMUS) SBISETCS YacThlO MPEIMETHON
obnactu «EcTecTBeHHO-HAay4YHBIE TTPEAMETHI». MaTepuan nocoOust 00ecrieunBaeT: 3HAKOMCTBO C
COBPEMEHHBIMH (PyH/IaMEHTaIbHBIMU U MPUKIIAJAHBIMU HCCIEA0BAHUAMHU B 0071aCTH OMOXUMHUU;

(dhopmupoBaHe y 00y4JarOmMUXCsl KOHBEPTEHTHOTO MBIIIJIEHUS; yri1yOneHue u o0oOiieHne
3HAHWH IKOJHHUKOB O BBHICOKOMOJICKYJIIPHBIX BEIIECTBAX, METOJAX MX W3YUYCHHSI; PACKPHITHE
MPUHIMIOB  (PYHKITMOHUPOBAHUS IKUBBIX CHCTEM; 3HAKOMCTBO C WCTOPHEH pa3BHUTHUSA
€CTECTBO3HAHMS U COBPEMEHHBIMU pa3pabOoTKaMU YUIEHBIX; BOCITUTAHUE OCPEKHOTO OTHOIICHUS
K JKMBOW mpupoje, (GopMHpoBaHWE KYJIBTYPbl THUTAHHS, OOYYCHHE apryMEHTHPOBAHHOMY
BEJICHUIO JIUCKYCCHUU; JKeJIaHUE 3aHUMAThCS HAYJIHO-TIPAKTHUECKOH JIeITeIHHOCTHIO.

[Tocobue coaepKUT METOIUYECKUE KOMMEHTAPHH 110 OPTaHU3aIlUN 3aHITHI (0COOEHHOCTH,

CTPYKTYypa, COAepKaHHe, BUAbI NEATEIbHOCTH, GOpMbI 3aHATUH U T. 1.). Ha 3ansaTusax
yuanecs: pa3BUBAIOT aHAIUTUYECKHE CIIOCOOHOCTHU TMPH MPOBEACHUU MPAKTHYECKUX pPadoT,
YCTaHABIIMBAIOT MPUYMHHO-CIICJICTBEHHBIE CBS3U MPHU U3YYEHUU METOJ0B OMOXMMHH, Y3HAIOT O
BO3MOXHOCTSIX UX PUMEHEHUS B MEIULIMHE, MUIIEBOI MPOMBIIIICHHOCTH, (papMalleBTUKE.

Lenesas ayauropus

VYyamuecs 10 u 11 xiaccos

Ilenp mporpamMMel

O3HaKOMHTh yqalmuxcsa € OHMOXUMHENH Kak HaYKOﬁ SKCHepHMCHTaﬂbHOﬁ, coqua}omeﬁ B
cebe OpPraHUYCCKYHO XUMHUIO U ouoaoruto. Taxke I[aHHBIﬁ KypC TIOMOKET C(l)OpMI/IpOBaTL HaBBIKHU

CaMOCTOSITENIbHOM PaboThI ¢ HU(PPOBBIMU TATUUKAMH, TIPOBEACHUS U3MEPEHUIN U 00pabOTKH

TIOJIYYCHHBIX H3MepeHHﬁ. Pa3Buth mno3HaBaTENLHBLIN HHTCPCC W MCTAIIPCIAMCTHBIC
KOMIICTCHIITU N

o6yqa}oumxcs[ qgepe3 MPAKTUYCCKYHO ACATCIBbHOCTL; PaClIUPUTD, yTJIY6I/ITB u O606H.[I/ITI:>
3HaHUA

0 CTPOEHHH, CBOMCTBAX U PYHKIMIX OMOMOJIEKYH; c(OPMHUPOBATh YCTOMUMBBIA HHTEpEC K
npoeccHOHaTBHON IEATEILHOCTH B 00J1aCTH €CTECTBEHHBIX HAYK.

[Inanupyemble pe3ynbTaTbl OCBOGHHMA Y4eOHOro mpeaMeTa XUMHHM C OIHCAaHHEM
YHUBEPCAJIbHBIX YUEOHBIX IEHCTBUIA, JOCTUTaeMbIX 00yJarOIIUMHUCS



JlmanocTHBIE pe3yabTaThl: OOy4aromMiicss TOJYYUT BO3MOXKHOCTH i (POPMHUPOBAHUS
CHEAYIOUIUX JIMYHOCTHBIX Y'Y JI:

¢ OpCACIICHNUEC MOTHUBALIUN N3YUCHUA yqe6H0ro Marcpualia,

* OLICHHBAHUE YCBAMBAEMOT0 yueOHOTO MaTepuaia, MCXOsl U3 COIIMAIBHBIX M JINYHOCTHBIX
IIEHHOCTEH;

* IOBBILUIEHHE CBOErO0 OOpa30BaTENLHOTO YPOBHS U YPOBHS TOTOBHOCTH K HM3YyYEHHIO
OCHOBHBIX UCTOPHYECKUX COOBITHUM, CBI3aHHBIX C UICTOPUEN Pa3BUTHUS XUMUU U OOIIECTBA;

* 3HAHUE [TPABUJI [IOBEJCHMS B YPE3BbIYAWHBIX CUTyaLUAX;
* OLIEHMBAHUE COL[UAIIBHON 3HAYMMOCTH NMPOo(eccuii, CBA3aHHBIX C XUMHUEH;

* BIIQJICHUE TpaBWIAMH O€30MacHOTO OOpalieHus ¢ XUMHUYECKUMU BEIIECTBAMU U
000pyI0BaHUEM, TIPOSIBJICHUE IKOJIOTUIECKON KYIbTYPHI.

MertanpeaMeTHble pe3yabTaThl:

PerynsatuBHbie

OO6yyaromuiics MoJIy4uT BO3MOKHOCTH JUIs1 (POPMHUPOBAHUS

CJIEIYIOLIUX PEryIATUBHBIX Y Y J]

* [[eJIETI0JIaraHue, BKIII0Yas IOCTAHOBKY HOBBIX Lie€JIel, MpeoOpa3oBaHue MPaKTUYECKON
3a/1a4M B ITI03HABATEIbHYIO, CAMOCTOSITCIIBHBIN AHATU3 YCIOBUM TOCTIKEHUS LIEJIHA Ha
OCHOBE y4€Ta BBIJCICHHBIX YUUTEJIEM OPUEHTHPOB JICHCTBYSI B HOBOM YU€OHOM MaTepuae;
* IJIJAHUPOBAHUE ITYTH JOCTHKEHUS LCIICH;

* YCTaHABJIMBAHHUE IIEJIEBBIX NPUOPUTETOB, BBIICICHUE AIBTEPHATHUBHBIX CIIOCOOOB
JTOCTYOKCHHMS IENTH U BBIOOp HanboJiee 3 (HEeKTUBHOTO Cr1oco0a;

* YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMsI U YIIPABJIATH UM;

* YMEHHE IPUHUMATh PEIICHUs B MPOOJIEMHOI CUTYyalllH;

* IOCTAaHOBKA y4eOHOM 3a/1a4M, COCTaBJICHUE TUIaHA U TIOCTIEI0BATEIILHOCTH ICHCTBUM;
* opranu3zanus pabo4ero MecTa Mpu BHIMOIHEHUH XUMUYECKOTO IKCIIEPUMEHTA;

¢ IIPOTrHO3UPOBAHUC PE3YyJIbTaTa YCBOCHHS, OLICHUBAHUC YCBOCHHOI'O MaTcepuajia, OLICHKa
KaueCTBa U YPOBHA YCBOCHUS, KOPPCKIUA B IIJIAH U croco0 IEeHUCTBUS IIpu H606X0)II/IMOCTI/I.

ITo3naBaTenbHbIE

OOyuaromuiicss HOJYYUT BO3MOXKHOCTD /U1l (POPMHUPOBAHUS
CJIEYIOLIUX MO3HABATEIBHBIX Y Y /I

* [IOMCK U BBIJIeNIeHUE HH(OpMAIINH;

* aHaJIM3 yCJIOBUU U TpeOOBaHUI 3a7auu, BBIOOP, CONOCTaBIEeHHE 1 000CHOBAaHUE CrIoco0a
pelIeHNs 3a/1a4H;

* BbIOOp Haubosee 3((HEeKTUBHBIX CIOCOOOB pelIeHUs 33Ja4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHIA;



* BBJIBIDKEHHE U 000CHOBaHHUE TUIOTE3bI, BHIOOP criocoba e€ MpoBEepKH;

* CaMOCTOSTEIBHOE CO3JaHME aJIrOpPUTMa JEATEIbHOCTH IIPU pEIlIEHUH MpodiieM
TBOPYECKOT'0 ¥ IOUCKOBOTO XapaKTepa;

®* YMCHHS XapaKTCpU30BaTh BEIICCTBA 110 COCTABY, CTPOCHHUIO U CBOﬁCTBaM;

* ONHNCHIBAHHWE CBOMCTB TBépIH)IX, KHUIAKHUX, Fa3006pa3HbIX BCIICCTB, BBIACICHHUC HUX
CYIICCTBCHHBIX IPU3HAKOB,

* U300pakeHHE COCTaBa MPOCTEUIIMX BEHIECTB C IOMOIIBI0 XHUMHUYECKHX (PopMyn u
CYIIHOCTU XUMHNYCCKHUX peaKHI/If/'I C IOMOIIIBIO XUMHYCCKUX ypaBHeHHﬁ;

* [pOBeACHHE HAOIIOACHUM W ONMCAHUE MPU3HAKOB M YCIOBUN TEUEHUS XUMHUYECKHX
peaxiuii, BHIIOJHEHNE XUMUUECKOT0 SKCIIEPUMEHTA, BHIBOIbI HA OCHOBE aHAIM3a HAaOII0ICHUI 3a
SKCIEPUMEHTOM, PEIICHHE 3a]1a4, [T0JIydeHNEe XUMUYECKON HH(popmMauu us3

Pa3TUYHBIX UCTOYHUKOB;
* YMEHHE OPTaHU30BBIBATH UCCIICIOBAHUE C I1EIIBIO POBEPKHU THIIOTE3;

* YMEHHUE JIeNaTh yMO3aKIIOUeH!s (MHIyKTHBHOE U TI0 aHAJIOTHH) U BBIBOJIBI,

* yMEHUE 00OBEKTUBHO OIIEHUBATh MH(POPMAIIHIO O BEIIECTBAX M XUMHUECKHUX MPOIIeccax,
KPUTHUYECKH OTHOCHUTBHCS K IICEBIOHAYYHON HH(POPMAIIHH.

KomMyHuKkaTuBHBIE

OO0yuaromuiicst MOJy4UT BO3MOXKHOCTD JJ1 (POpMUPOBaHUS

CIEAYIONIMX KOMMYHUKATUBHBIX Y Y /1:

* [IOJIHOE ¥ TOYHOE BBIPAXKEHHE CBOMX MBICIICH B COOTBETCTBUH C 33J]a4aMU U YCIIOBUSIMHU
KOMMYHHKAIIIH;

* aJICKBaTHOE HCIOJIb30BaHUE PEUEBBIX CPEJICTB VI JUCKYCCUU U apryMEHTAI[H CBOECH

mo3uru, YMCHHE IIPCACTABIATE KOHKPETHOC COACPKAHUE C COO6IH€HI/I6M €ro B
MUCbMEHHOU U YCTHOﬁ (1)0pMe, OIIpCACIICHUC CII0co00B BSaHMOﬂeﬁCTBHH, COTPYAHUUICCTBO

B MOUCKE ¥ cOope HHPOpMAIIHH;

¢ OIIPCACIICHUC croco0oB B3aHMOHeﬁCTBHH, COTPYAHUUYCCTBO B TIIOUCKEC U c60pe
I/IH(bOpMaI_[I/II/I, yqacTue B OHAJIOTC, INJIAHUPOBAHUC O6I_HI/IX croco0oB pa6OTBI, IIPOABJICHHUC
YBAXKHUTCIIBHOI'O OTHOICHUS K APYT'UM 06y‘IaGMLIM;

¢ OIMMCAHUC COACPIKAHUSA BBIIIOJIHACMBIX JIEUCTBUI C HEIbIO OPUCHTHUPOBKHU NPECIMETHO-
HpaKTquCKOﬁ ACATCIIBHOCTH,

* YMCHHS YYUTBIBATH PA3HBIC MHCHUA U CTPEMHUTBHCA K KOOPAUHALIUA PA3TTMIHBIX MO3UITHN
B COTPYAHHUYCCTBE,

° (bOpMYJ'II/IpOBaTB COOCTBEHHOE MHEHUE U NO3UIUI0, ApryMCHTUPOBATH U KOOPAUHUPOBATH
e€ C MO3UIUAMHU HapTHéPOB B COTPYAHUYICCTBC IIPpHU BLIpa6OTKC O6H_ICFO pemcHus

B COBMECTHOM ACATCIIBHOCTH,



* OCYHIICCTBJISTh B3aWMHBIA KOHTPOJIb M OKa3bIBaTh B COTPYAHMYECTBE HEOOXOIUMYIO
B3aHMMOIIOMOIIIb;

* IUIAHUPOBATh 00IIKE CIIOCOOB! paOOThI; OCYHIECTBIATH KOHTPOJIb, KOPPEKIHIO, OLEHKY
NercTBUM mapTHEPaA, yMETh YOSK1aTh;

* MCII0JIb30BAaTh aJICKBATHBIE S3bIKOBBIE CPECTBA JJIsl OTOOPAKEHMSI CBOMX YYBCTB, MBICIIEH,
MOTHBOB M TOTpeOHOCTEH; oOTOoOpakaTh B peud (omucaHue, OOBSICHEHHE) COJEpKAHHE
COBEpILIAEMBIX JCHCTBUI KaK B (JOpPME TPOMKOM COIIMATM3UPOBAHHOM peun, TaKk U

B (hopMe BHYTpEHHEU peuH;

* pa3BHBaTb KOMMYHMKAaTMBHYIO KOMIIETEHTHOCTb, HCIIOJIb3ys CpEICTBA YCTHOM M
MMCbMEHHOM KOMMYHHMKAIMM 0pH paboTe ¢ TeKCTaMu Yy4YeOHMKAa U JOMOJIHHUTEIbHOU
JUTEPaTypoil, CIpaBOYHBIMHM TaONMIIAMM, MPOSABISATH TOTOBHOCTh K YBaXXEHUIO HWHOM TOYKHU
3peHus Ipu 00CYKICHUH Pe3yJIbTaTOB BHIMOJIHEHHON pabOTHI.

[IpeameTHBIE pe3ynbTaThl

OO6yyaromuiics Hay4uTCs:

* IPUMCHATb OCHOBHBIC METO/IbI ITO3HAHU: Ha6J'IIO}IeHI/I€, HU3MEPCHUE, DKCIICPUMCHT,
¢ XapaKTepu3oBaTb TCPMUHBI U ITOHATHUA, OOBSICHATH B3aMMOCBSI3b MCKIY HUMU,

* 000CHOBBIBATh CUCTEMY B3TJISZIOB Ha )KUBYIO IPUPOTY, IPUMEHSSI OMOJIOTHYECKHE TEOPHH,
y4€HUsl, 3aKOHbI, 3aKOHOMEPHOCTH, MIOHUMATh TPaHUIIbl UX TPUMEHUMOCTH;

* KJ1accu(uIUPOBATh OCHOBHBIE OMOJIOTHYECKHE MAKPOMOJIEKYJIbI;

* OMUCHIBATh (PYHKIUU OEIKOB, HYKJICHHOBBIX KHCIOT, YIJIEBOJIOB U JIUTHIOB;

* YCTaHABIIMBAThH CBSI3b CTPOCHUSI U (DYHKIIMI OCHOBHBIX OMOJIOTMYECKUX MAKPOMOJICKYII,
UX POJIb B IIpOIeccax KIETOYHOTO METaboIM3Ma;

* 00BSICHATH 3HAUEHUE MUKPO-, MAKPO- U YIBTPAMHUKPOIIEMEHTOB B KJIETKE;

* [IOHUMATh CYIIHOCTh OMOCHHTE3a OCJIKOB, MEXaHH3Ma JICHCTBHS ()epMEHTOB, OMOCHHTE3a
JIHK u PHK, pacnaga 6enkoB, Ouocunresa 1 oOMeHa yrieBoJoB, OMOCHHTE3a U 0OMEHa JIUINIOB,
OHMOJIOTMYECKOro OKUCIICHUS U cuHTe3a AT®, MexaHu3Ma JCHCTBUSA CTEPOHIHBIX TOPMOHOB;

* pemarh 3a7ayd Ha ompezeneHue nocienoBatenbHocTH HykiaeotunoB JIHK u uPHK
(MPHK), antuxkononoB TPHK, nocnenoBareabHOCTH aMMHOKHUCIIOT B MOJIEKYJIe Oenka, MPUMeEHSis
3HAHUS O PEAKLUAX MATPUYHOTO CHHTE3a, TEHETHYECKOM KOJ€, IPUHIIUIIE KOMIUIEMEHTAapHOCTH;

¢ ICJ1aTh BBIBO/JbI 00 HU3MCHCHUAX, KOTOPBIC HpOHSOﬁILYT B ITpoHecCax MATpUIHOT'O CUHTEC3a
B CJIydac U3MCHCHUS MTOCIICA0OBATCIIBHOCTH HYKIICOTHI0B Z[HK,

* 000CHOBBIBATh B3aHUMOCBS3b IIJIACTUYECKOTO U OHEPreTUICCKOTO O6M6HOB; CpaBHHUBATHb

MMPOUECCHI IMITACTUYECKOTO U SHCPICTUYCCKOT'O O6M€HOB, MMPOUCXOAANINX B KIICTKAX JKUBBIX
OpraHnu3MoOB;

¢ XapaKTCpU3oBaTb MCTOIbI OMOXMMUYECKUX HCCJ'IG)IOB&HPIIZ;

*  TpPOBOJUTH y4eOHO-HCCIIEIOBATENBCKYIO JESTEIbHOCTh: BBIJIBUTaTh THUIOTE3BI,
IUTAHUPOBATh paboTy, OTOMPATH U MTPeoOpa3oBbIBATh HEOOXOAUMYIO HH(OPMALHIO, TPOBOIUTH



SKCIIEPUMEHTBI, HHTEPIPETUPOBATH PE3YIbTATHI, JIeJaTh BHIBOJAbl HA OCHOBE MOJYyYEHHBIX
pe3yJIbTaTOB;

OOy4Jaromuiics MOJTY4IUT BOZMOKHOCTh HAYIUTHCS:

* BBIJIBUT'aTh U IIPOBEPATH HKCIIEPUMEHTAIIBHO I'MIIOTE3bl O XMMUYECKUX CBOMCTBAX BELIECTB
Ha OCHOBE MX COCTaBa M CTPOCHHUS, MX CIIOCOOHOCTH BCTYNaTh B XUMHYECKHE PEAKIHH, O
XapakTepe U MPOAYKTAX PA3IUYHBIX XUMHUECKUX PEaKIIMA;

® XapakTepu3oBaTb BCIICCTBA II0 COCTaBy, CTPOCHUIO H CBOﬁCTBaM, YCTaHAaBJIMBATb
IMPUYUHHO-CICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPHUCTUKAMU BCIICCTBA,

* BBIJIBUTaTh M MPOBEPATh SKCIHEPUMEHTAIBHO THUIIOTE3bl O pEe3yiabTaTax BO3ACHCTBHS
pa3NIUUYHBIX (DAaKTOPOB HA U3MEHEHUE CKOPOCTHU XUMUYECKOHN peaKIuu;

¢ UCII0JIb30BAaTh HpI/I06peTéHHI)IG KIIFOYCBBIC KOMIICTCHI WU ITPH BBINIOJTHCHHUU ITPOCKTOB U

y4eOHO-HMCCIEeI0BAaTENbCKUX 3a/lad IO HM3YyYEHHUIO CBOMCTB, CIOCOOOB IOJIy4YEHHUS U
pacro3HaBaHUs BEIECTB;

* 00BEKTUBHO OLICHUBATh I/IH(l)OpMaHI/II-O 0 BEHIECTBaX U XUMHUUYCCKUX ITPOLECCAX;

®* OCO3HABATh 3HAUYCHUC TeOpeTI/I‘IeCKI/IX 3HaHHI>i 10 XUMHU 151 HpaKTPI'—IeCKOﬁ OCATCIBbHOCTHU
YeJI0BEKA;

* CO3/71aBaTh MOJICJIM M CXEMBI ISl PEeIIeHUs YIeOHBIX U MTO3HABATEIIbHBIX 33]1a4; TOHUMATh
HEOOXOMMOCTh COOJIO/ICHUS MPENMTMCAHNUN, TPeTaraéMbIX B HHCTPYKITUSAX IO UCIIOJIH30BAHHUIO
JIEKapCTB | JIp.

DopMBbI KOHTPOJISI

Kontpons pesynpratoB 0O0y4eHHS B COOTBETCTBHMHM C JaHHOW 0O0pa3oBaTeIbHOM
MIPOrpaMMoi MPOBOAUTCS B (POpPME MUCbMEHHBIX U IKCIEPUMEHTAIbHBIX paboT, MpeArnoaaraeTcs
MIPOBEJICHUE MPOMEKYTOUHOM U UTOTOBO arTecTauuu. [I[poMexxyrouHnas aTTecTalus IpoBOJUTCS

B BUAC TCCTUPOBAHM 10 TEMaM KypcCa, IPUHUMAKOTCA OTYETHI IO MMPaKTUICCKUM pa60TaM,
CaMOCTOSTCIIbHBIC TBOPUYCCKUC pa6OTBI, HUTOT'OBBIC y‘l€6HO'I/ICCJ'IC,I[OBaTeJ'IBCKI/Ie ITPOCKTHI.

Htorosoe 3anstue IpoXoauT B BHUAC Hay‘IHO'HpaKTH‘leCKOﬁ KOH(bepeHI_[I/II/I HJIN KPYTJIOI'O
CTOJIa, I'AC 3aCIIyIIMBAOTCA JOKJIIAAbI YHaIllUuXCs 11O BBI6paHHOﬁ TEMC UCCIICAOBAHHA, KOTOPLIC

MOTYT OBITh IpeACTaBIeHBI B (hopMe pedepaTa wim 0TYETA 10 HCCIeA0BATEIbCKOM padoTe.
Cpoku peanuzanuu

IIporpamma paccuntana Ha 2 roaa oOy4deHus. IlepuoIM4HOCTb 3aHATHI: ©KEHEAEIbHO.
JUIMTEeNbHOCTD OJTHOTO 3aHATHS — | akageMU4ecKui Jac.

®opMbI U METOBI 00YUEHHS

Yuutens pacnpeaciisICT ydalliuxcs B yqe6Hy}o Irpyniry noCTOSAHHOTO COCTaBa



Ne HazBanme KommuecTBo yacoB
pa3AeiioB U TEM Bcero Teopus IIpakTnka
10 xmacc
Tema 1 BBoannie 4 2 2
3aHATHSA. XUMHUYECKHH
AKCIIEPUMEHT 51
uudpoBbIe
naboparopuu
Tema 2 BBenenue B 2 2
OMOXHUMHUIO
Tema 3 XUMHUYECKUH 4 3 1
COCTaB OpPraHU3MOB H
obmiee 1moHATHE 00
oOMeHe BEIIECTB U
SHEPrUU B KUBOU
IpUPOJIe
Tema 4 Benku. Pacnag u 8 6 2
OMoCHHTE3 OCIKOB.
Tema 5 depMeHTHI 6 4 2
Tema 6 Buramunbl i 6 4 2
HEKOTOPBIC IpyTHe
OHOJIOrMYECKHU
AKTHUBHBIE COEIUHEHUS
Tema 7 Hyxnennosbie 4 3 1
KHUCJIOTBEI M UX OOMEH
11 xnacc
Tema 8 VriaeBoasl U UX 5 3 2
oOMeH
Tema 9 Jlumuner u  ux 5 3 2
oOMeH
Tema 10 Buomoruueckoe 2 2
OKHCIICHUE M CHHTE3
ATD
Tema 11 I'opmoHbl M uX 8 6 2
poiib B oOMmeHe
BCIICCTB




Tema 12 B3aumocsszp  u 4 2 2
peryisus oOMeHa
BEIIECTB.
[TpoGnemsl
OMOXMMHYECKOMH
IKOJIOTHUH
Tema 13 [IpoekTHas 10 2 8
paborta
Utoro 68 42 26

CopepxaHue porpaMmbl

Tema 1. Xumnueckuil 5KCIEpUMEHT U LUPPOBBIE Tab0paTopun

Hudpossie gatunku. O61mMe xapakrepucTuku. Ousndeckre 3h(EKThl, UCIOIb3yeMbIe
B paboTe TaTYUKOB.

Tema 2. BBenenue B OMOXUMUIO

buoxumng — HaykKa O KaUC€CTBCHHOM COCTaBC, KOJWUYCCTBCHHOM COACPKAHUHN U
peoOpa3oBaHUAX B IIPOIECCE )KUZHEACATEIEHOCTH COSTMHEHNH, 00pa3yIOIINX KUBYIO MaTEPHUIO.
Uctopust pazButusi Ounoxumum. Poilb OTEUECTBEHHBIX YYEHBIX B Pa3BUTHH OHOXHMHHU.
B3anMocBsi3b  OMOXMMHHM C MOJICKYISIpPHOW Ouosoruedd, OMOPU3NKOM W OMOOpPTraHUYECKON
XUMUEH. 3HaueHrne OMOXUMUH JUIS PA3BUTHSI OMOJIOTUH, MEAUIIMHBI, OMOTEXHOJIOTHH, CEITLCKOTO
XO341CTBA, TCHETUKH M OKOJOTMH. MeTonapl OHOXMMHYECKHX HWCCIICOBaHUN W WX
XapaKTePUCTHKA. Hcnonr3oBanne COBpPEMEHHBIX CKOPOCTHBIX u
ABTOMATH3UPOBAHHBIX(PM3UKOXUMHUYECKUX METOJIOB aHaiW3a ISl OMOXUMHYECKUX IeNeH.
broxumudeckue MeTo Ikl MOHUTOPUHTA OKPYKAFOIIEH CPEJIbI.

Tema 3. XuMHYeCKUH COCTaB OpraHU3MOB U 0011ee MOHATHE 00 0OMEHE BEIIECTB

U SHepruu B xuBOM mpupone IloHsTHe O TJIaBHBIX OHMOTEHHBIX 3JeMeHTax. Makpo- u
MHUKPORJIEMEHThl. 3aKOHOMEPHOCTH pacrpoCTpaHeHHsI JJIEMEHTOB B JKHBOW MPUPOJE.
[ToTpeGHOCTH OPraHU3MOB B XUMHUYECKHX 3JeMEHTax. buoreoxumMmuieckuii KpyroBopoT BEIIECTB
B IIPUPOJIe — OCHOBA COXpaHEHUs paBHOBecus ouochepsl. MacitaObl 0OMEHa BEIIECTB B )KMBOM
npupoe. [Inactudeckue 1 SHEpreTHUECKUe BEllecTBAa. bUOMOrnyecky akTUBHbIE COSAMHEHUS, UX
POJIb B ’KU3HU UEIOBEKA, )KUBOTHBIX U pacTeHul. [loHsATHE 0 mecTUuMIaX U UX BUJIAX.

Tema 4. Benxu. Pacnag u OnocuaTe3 OEIKOB
Ponp GenkoB B mocTpoeHNH U GYHKIIMOHUPOBAHUH KUBBIX cucTeM. [loHsATHE 0 IpoTeOMe U

IIPpOTCOMHUKE. AMUHOKHCIOTHBIM coctaB OenkoB. IloHsaTHe o MPOTCUHOTCHHBIX
AMHWHOKHCIIOTax.

Crnoco6 cBs3M aMUHOKUCIOT B OenkoBoil Mojekyne. Ilemruasl. Ilpupoansie menTuibi
(TIyTaTHOH, Ba3ONPECCHH, 3HKe(DaIUHbI, SHIOPGUHBI U 1p.), UX (U3HOJIIOTHYECKOE 3HAYCHHE U
UCTOJb30BAHUE B KauecTBE MEJUIIMHCKUX MpernapaTtoB. XHUMHUYECKUH CHHTE3 TENTUI0B
3aJJAHHOTO CTPOEHUS M BO3MOXHOCTH WX mNpuMeHeHUs. CTpyKTypa OETKOBBIX MOJIEKYII.
[lepBuunast cTpykTypa OenkoB. IIpuHIMIIBI MU METOABI ONpEeAETeHUs MEPBUYHON CTPYKTYpPbI
Oenka. BropuuHast u HajgBTOpUYHAsA CTPYKTYpbl OenkoB. IloHsTHe 00 a- U PB-kKoHpOpMAIUIX



noymnentuaaoi nenu (padoter JI. [onwmnara). [lapamerpsl o-cupany MOJUNENTHIHOMN IICTIH.
CBs3b MEPBUYHOM M BTOPUYHOM CTPYKTYp OenkoBoil mozekynsl. Krnaccudukanus O6enxoB 1o
3JIEMEHTaM BTOPHUYHOM CTPYKTYpbl. JIOMEHHBIN NMPUHIMII CTPYKTYPHOW OpraHM3aluu OEeNKOB.
[TonsiTe O CTPYKTYpHBIX U (YHKIMOHAIBHBIX JOMEHaX (Ha MpUMEpPE WMMYHOTJIOOYIMHOB H
KaTQINTHYECKH AaKTUBHBIX OenkoB). TperwmuHass cTpykrypa OenkoB. Tumbl — CBsi3eid,
00eCTeYnBarOIINX MO ICPIKaHUEe

TPETUYHOU CTPYKTYpHI. JJMHAMUYHOCTh TPETUYHOU CTPYKTYphI OenkoB. CamoopraHu3anus
TPETHYHOUN CTPYKTYPHI OCITKOBOM MOJICKYIIBI U POJIb CIIEIIU(DUICCKUX OSIKOB-IIIAIIEPOHOB B 3TOM

npouecce. [Ipeackazanue NpocTpaHCTBEHHOTO CTPOEHUS OEIIKOB UCXOS U3 UX IEPBUYHOM

CTpyKTyphl. UerBepTuuHas cTpykTypa OenkoB. KOHKpeTHblE NpuUMeEpbl YETBEPTHUHOM
CTPYKTYphl O€nKoB (TreMorjoOuH, JakTaT-AeruAporeHasa, kartainaza u 1p.). Homenknatypa u
kinaccupukanus OenkoB. @DyHKUMOHANIbHAs Kiaccupukanus O€IKOB U XapaKTepUCTHKA
OTJIEIbHBIX

TPYNI: CTPYKTYPHBIX, COKPAaTHUTEIBHBIX, 3aIIUTHBIX, TOKCHYECKHX, PELENTOPHBIX H
perynaropHbsix. benku (MeTamIoTHOHEUHBI, FEMOTTIOONH U Ap.).

Pacman GenkoB. depmeHTHI, ocymecTBigonMe pacnaa OenkoB. I[Iporeacombr —
KOMIIJIEKCHl MIPOTEOJUTHYECKUX (epmeHTOB. MakopHble O€IKM KpOBH KaK HCTOYHUKU
OHMOJIOTUYECKHU

AKTUBHBIX MENTUI0B. MeTaboIm3M aMHHOKHUCIIOT. KOHEYHBIE TPOTYKTHI paciaia OeIKoB 1
MyTH

CBS3BbIBAHUS aMMHaka B opranusMe. [lyru HoBooOpa3zoBaHus aMMHOKUCIOT. [lepBuuHbie n
BTOPUYHBIE AMHUHOKHCIIOTHI. 3aMEHUMbIE U HE3aMEHHMble aMUHOKUCIOTHL. bruocuHTe3 OenKoB.
MatpuyHas cxema OuocHHTE3a OENKOB. AKTUBUPOBAaHME AMUHOKHCIOT (CHHTE3 aMHHOAIIMJI-
TPHK). Crpoenune pubocom. CocTaB MNPOKAPUOTHYECKHX W OYKAPUOTHYECKHUX PHOOCOM.
[Tonmupubocombl. DTamnbl TpaHCISAIUKM (MHULMALKUS, SJIOHTAlMs, TEPMUHAIUSA) U UX PETyIsLus.
Kon 6enxoBoro cunteza. OcoOOEHHOCTH T€HETUYECKOTO KOJIa MUTOXOHPUN U XJIOPOILJIACTOB.

JlaGopaTopHbIii pabOTHI

1. Onpenenenue cpenbl paCTBOPOB aMUHOKHCIIOT.

2. OnpeneneHue U303IEKTPUYECKON TOUKH JKETaTHHBI.

3. OnpeneneHue TeMnepaTypsl MIABJICHUS AMUHOKHUCIIOT.
4. BnusiHue Temriepatypsl Ha CBOMCTBa OEIKOB.

5. Bnusnue usmenenus pH Ha cBolicTBa GenKoB.

6. LIBeTHbIE peakuuy Ha OENKU.

Tema 5. depMeHTHI

Pa3HooOpa3ue KkaTaqUTHUECKd aKTHBHBIX MolleKyn. KaranmuTudecku axTHUBHBIE O€IKU
(oH3UMBI), KatanuTnuecku akTuBHbie PHK (pnbo3mMmbl), KaTanuTHUUECKH aKTHUBHBIC aHTHUTENA
(ab3umBI).

Karanutnueckas ¢pynkmust 6enkoB. Paznuuus B cBoiicTBax (DEepMEHTOB M KaTalIM3aTOPOB
WHOU



npupoasl. Cneunpuvnocts aeictBus pepmenToB. Ponp oteuectBeHHbIX yu€HbIX (M. I1.
I1aBioB,

A. E. bpaynmreitn, B. A. DHrensrapar u ap.) B pa3Butuu sH3uMoJioruu. Ilonstue o
CyOCTpaTHOM M QJJIOCTEPUYECKOM LEHTpax B MoJieKyle (epMeHTOB. DepMEeHTH MOHOMEpPHI
(TpuricuH, JU30IIMM) M MYJIbTUMEpHl (TIyTaTHOH-penykTa3a). [loHsTue o KodepMeHTax.
Kodepmentsr — nepenocunku Bogopoa u anekrponos (HAJL, HAJI®, ®A/JI), u aTOMHBIX TPYIIIT
(AT®, xodepment-A, HJID-caxapa). MuoxectBeHHbIe (OpMBI (HEPMEHTOB U  UX
(byHKIMOHATFHOE 3HAYCHUE.

N3odepmenTsl NakTaTACTUAPOTeHA3bl. 3HAYCHUE WCCIEAOBAHUS MHOXKECTBEHHBIX (OpM
(dbepMeHTOB IS MEIUIIMHBI, TEHETUKH, CEJIEKIIMA W MOHHUTOPHHTA OKpPYXKAIoUehd Cpebl.
Mexanusm aeiictBust hpepmenToB. DepMeHT-cyOCcTpaTHbIe KOMITIEKCH. KOHCTaHTa AUCCOIMaum
tdbepment-cyocTpatHoro komiuiekca (KS) u koncranta Muxasmuca (KM). AxtuBartopel u
MHTUOUTOPBI

(depmeHTOB. BnusHue KCeHOOMOTHKOB Ha akTHUBHOCTh (epmeHTOB. HomeHknarypa u
knaccuukanus  ¢epmentoB. [lpunnuner knaccupukauuu  depmentoB. I[IpomblinuieHHOE
MOJIyueHUe M MpPaKTHUYECKOe HCIoIb3oBaHue ¢GepMeHTOB. [lepcrekTHBBI MPAKTHUECKOTO
WCIIOJIb30BaHUS pruOO3UMOB U a03UMOB 17151 00pBOBI ¢ 3a001€BaHUSIMH YETOBEKA.

JlaGopaTopHbIii pabOTHI

1. TepmomaObunbHOCTH (HEPMEHTOB.

2. BausiHue akTMBATOPOB M MHTHOUTOPOB HAa paboTy (GEpMEHTOB.

Tema 6. ButaMuHBI 1 HEKOTOPBIC IpYrHUe OMOJOTHYECKA aKTUBHBIC COCTUHCHUS

Hctopust OTKpBITHST BUTaMUHOB. POJb BUTAMHHOB B NHUTAaHHHM YEJOBEKAa M YKUBOTHBIX.
ABUTaMHHO3BI, TUNOBUTAMHHO3bI, TUNEPBUTAMUHO3BL.  COOTHOIICHWE BUTAMHUHOB U
KO(epMEHTOB.

Buramepus. XKupopactBoprmbie BUTaMUHBL. BuTaMuH A 1 €ro ydactue B 3pUTEJIbHOM aKTe.
Butamunsl D, K u E 1 ux poas B oOMene BemectB. BogopactBopumMble BuTamunbl. Butamunsr B

B2, BS, B6, B12, ux 3nauenue B ooOmMeHe BemiecTB. Butamun C (ackopOMHOBasI KHCIIOTA).
Pa3HooOpa3ue OHMOJOrMYECKH AaKTHBHBIX COCIUHCHUH: aHTHUBUTAMHHBI, aHTHUOHOTHKH,
(UTOHLM/IBI, TEPOMIMABI, AC(POIHAHTHI, POCTOBbIC BEIIECTBA (BaKHEHIIHME IPEICTABUTEIH U
MEXaHHU3MBbI JICHCTBUS).

JlaGopaTopHbie pabOTHI

1. KauecTBeHHast peakuust Ha BUTAMUH A.

2. KonnuectBeHHOE onpesiesieHue BuramrHa P B vae.
Tema 7. HykinenHoBbIe KUCIOTHI M UX 0OMEH

I/ICTOpI/IH OTKPBITHA W HNU3YUCHUA HYKICUHOBBIX KHCIIOT, HX XHMHUYECKHUM COCTaB.
XapaKTepI/ICTI/IKa IMYPUHOBBIX U ITUPUMHUINHOBBIX OCHOBaHI/II\/’I, BXOOAIIHUX B COCTAB HYKJICHHOBBIX
KHUCJIOT.

JlBa THma HYKJIEMHOBBIX KHCIOT: Je30kcupuboHykienHoBas kucinota ([JAHK) wu
pubonykinennoBas kucinora (PHK). Pasmuums mexnay JAHK u PHK mo cocraBy rimaBHBIX



a30THCTBIX OCHOBAHM, MEHTO3aM, MOJICKYJSIPHOIN Macce, JOKaJIU3aluy B KIETKEe U (QYHKIUSIM.
CrpykTypa u pyHKIUU

JHK. Conepxxanune JJHK B opranusme u jiokanuzanus €€ B KJIETKE (SIp0, MUTOXOHIPHH,
xJioporuiacta, amucomsl). Pazmep u hopmer monexyn JIHK. KonbiieBas opma JITHK HEKOTOPBIX

¢daroB, muToXOHIpHMH W xyoporactoB. llepeuunas crpykrypa HAHK. VYcnexu u
IIEPCIEKTHBBI B

pacmudpoBKe CTPYKTYphl TEHOMOB MHKPOOPTaHU3MOB, PACTEHUN M KUBOTHBIX. [IpoexT
«['enom uyenoBeka». Bropuunas crtpykrypa HAHK (momens JIx. Yorcoma m @. Kpuka).
KoMmnemeHTapHOCTh a30TUCTBIX OCHOBAHUU U €€ 3HaY€HHUE JJIi BOCIPOU3BENIECHUSI CTPYKTYpPHI
T€HOMOB.

Tpernunas crpykrypa JAHK. Cepxcnupanuzanus JJHK. M30bITOYHOCTS 1 KOMIIAKTHOCTD
monekyn JIHK. Crpoenne xpomatuna. Myrauum B JIHK u ¢dakTopel, uMX BbI3bIBaromIMeE.
Penmapanmsa crpykrypsr JIHK n e€ 3Hauenme mia coxpaHeHuss BuAoB. HacnencrtBeHHsble
3a0oaeBannsa. PHK,

ux knaccudukamus (TPHK, pPHK, mPHK, wmsaPHK, tvPHK, Bupycusie PHK).
CpaBHuTenbHAs

xapakrepuctuka BugoB PHK mo ux crpykrype um dynxmusm. Mexanusm OuocuHTes3a
(perumukanuu) JHK. ®epmentst (PHK-momumepasza, JAHK-nomumepasza, JAHK-nwuraza) u
OenkoBeie GakTophl, ydacTByromue B permkanuu JHK. Pernnukamuonnas Buiaka w 3Tarbl
ouocunre3a JIHK.

Oco0eHHOCTH peIUTUKAIMK y Mpo- U 3yKapuoT. buocunres PHK (Tpanckpunius) u eé
perymsius 'y mpo- u dykapuoT. [loHarme o TpaHckpunToHax u omepoHax. Co3peBaHue
(TIporieccuHr)

PHK. Cmnaiicunr u ero Buasl. Ayrocrutaiicunr. «PemaktupoBanue» PHK. OO6partnas
TpaHCKpuUnuus W e€ 3HaueHue JUIs CYIIEeCTBOBAaHUS BHUpPYCOB (Ha mpuMepe BHpyca
MMMYHOJIe(UIINTA YEJIOBEKa U BHPYCOB TpUIINA) U BHYTPUTCHOMHBIX mepectpoek. [lonstue o
MOJBIKHBIX TEHETHYECKHUX ASJIEMEHTaX W MX 3HAUEHUU JUIs HBOJIOIMU TeHoMOoB. llonsatue o
FeHeTUYeCKON wuHXkeHepud. [IpuHIMOBI W CTpaTerud  MOJIEKYJISIPHOTO  KJIOHUPOBAHUS.
JlocTrKEeHHs U TIePCIIEKTHBBI

MOJIEKYJISIPHON OMOTEXHOJIOTHUH.

JlaGopaTopHbie pabOTHI

1. Belienenue HyKJI€ONIPOTEUHOB U3 JPOKKEH.

Tema 8. YriaeBoabl U uX 0OMeH

Knaccuduxkanus yrieBonoB. [IpocTeie yrieBoasl (MOHOCAXapuIbl) U UX MIPEICTaBUTENN

(pubo3a, rioko3a, ppykrosza, ramaktosa). CruoxHbsle yrieBoibl. Jlucaxapusl (caxaposa,
JaKTo3a, Manbro3a). Ilommcaxapunuel, UX CTPYKTypa M MpeICTaBUTENH (TJIMKOTEH, Kpaxmal,
KJeTyaTtka, XUTuH). DyHKIKUU YIIIeBOAOB (dHepreTuyeckas, Merabosnyeckas, pelenTopHas U

ap.).

I'mukonpoTenHbl Kak JAeTepMUHAHTHI rpynn KpoBu. OOmeH yrieBojoB. Ilytu pacmana
noJicaxa-



punoB. Perymsmus Qocdoponmsa npu yuactum TOpMOHOB, G-OenkoB, TAM®D wu
MPOTEUHKHHA3.

OOmen TmOK030-6-pocata (AMXOTOMUYECKHMA U amoToMudeckwii mytH). OOMeH
MUPOBUHOTPAJAHON KHCHOTHL. [ ko3, CrimpToBoe OposkeHue. JlelicTBrE 3TaHOIa HA OPraHU3M
YyeJI0BeKa. [TomadpepmeHTHBIH KOMITIIEKC OKHUCIIUTEIBLHOIO JeKapOOKCHUITMPOBAHUS
MUPOBUHOTPATHON KUCIOTHI. L{UKI TpUKapOOHOBBIX U TUKAPOOHOBBIX KHCIOT, €T0 3HAUYECHUE B
oOMeHe BemecTB W oOecredyeHWr opraHu3Ma JHeprueil. bumocumuTes yrieBomoB. Ilonstue o
MepBUYHOM OMOCHHTE3€E YIiieBo10B. [ mokoHeorene3. bBuocuHTe3 ouro- u mojaucaxapuiaos.

JIaboparopHbie pabOTHI

1. [IBeTHBIE peakiuy Ha KpaxmaJl.

2. KayecTBEHHBIE PEAKITUIO HA MOHO- U IMCAXapU/IbI.
Tema 9. Jlunuasl 1 ux oOMeH

OOmas xapakrepucTuka M Kiaccudukanus aunuaoB. CTpykTypa U (YHKIUH JIUIIKAJIOB.
Ponb

JUIUAOB B IOCTPOCHUU OHoornueckux Mmemopan. CTpykTypa U QyHKUNHU JIUTIOTPOTEHHOB.
OO6meH xupoB. Pacnian ®upoB U B-OKHCIIEHNUE BBICIIUX KUPHBIX KUCIOT. [ THOKCHUIIEBBIN LUK U

€T0 pOJIb BO B3aUMOCBA3U oOMeHa JIMIIU 0B U YIJI€BOJOB. MexaHu3M OHMOCHHTE3A BHICIITHX

XKUPHBIX KUCIOT. buocunres tpurnuuepunoB. Hapymenus B oomene xxupoB. OxkupeHue u
ero

npuurHbL. Bocku, X ctpoeHne, GYHKIUHM U MTPEICTaBUTENH (CIIEpMAaIIET, MTYCTHHBIA BOCK).
Crepunsl. Crepoiibl (xosecTepon, 3procreposn u aAp.). CTpykTypa ¥ (QYHKIHH CTEPOHIOB
(XoneBasKUCIIOTa,  CTEpOUAHbIE  TOpMOHBI).  Dochosmnuael.  buonoruueckas  poiib
dochomumuaoB. PochoUHO3UTHIBI KAK HICTOUHUKH BTOPUIHBIX TIOCPETHUKOB TOPMOHOB.

JlaGopaTopHbie pabOTHI

1. Onpenenenne TemMneparypsl MIaBJICHUS U 3aTBEPACBAHUS )KUPOB.

2. DMyIbrupoOBaHUE KUPOB.

Tewma 10. buonoruueckoe okuciaeHue u cuates ATO

HcTopus nzyuenus nporeccoB Ouosioruyeckoro okucienus: padotel A. H. baxa, B. 1.
[Mannaguna, O. BapGypra, B. A. Durensrapara. Pasnoo6pasue pepmeHTOB OMOIOTHYECKOTO

okuciieHus. CHCTEMBbI MHUKPOCOMAJILHOTO OKHUCJICHHUS B KIICTKC. ]_[I/ITOXpOM P-450 u ero POJib

JIE€TOKCUKAIIMMKCEHOONOTUKOB. CynepokcHIMCcMyTa3a, KaTaja3a M MX pOJib B 3allUTe
OpraHusMa OT aKTUBHBIX (hopM kuciopoga. ComnpspkeHue okucieHus ¢ (GochopuIupoBaHUEM.
CyOctpaTtHoe dochopunrpoBanue u pochopruIrpoBaHie Ha YpOBHE IEKTPOHHO-TPAHCIIOPTHOM

uenu. [lonsatue o conpsraromieit MeMOopane Mutoxouapuil. Ctpoenue npotoHHOH AT®Da3bl

BCPOATHBIC MCXaHU3MbI CHHTC3a ATO.



Tema 11. ['opMOHBI U UX POJIb B OOMEHE BEILIECTB

Knaccugukanuss ropmoHoB. CTEpOUAHBIC TOPMOHBI: KOPTHKOCTEPOH, TECTOCTEPOH,
3CTPAANOJ, DKAU30H. MexaHusM JIEeHUCTBUS CTEPOMIHBIX TOPMOHOB. IlenTuaHble TOPMOHBI.
XapakTepucTUKa WHCYJIMHA, TOPMOHA pPOCTAa, THPEOTPONHMHA, TaCcTPUHA, Ba30MPECCHUHA.
MexaHu3M AelcTBUS NMENTUIHBIX TOPMOHOB (Ha IMpUMepe TItoKareHa u uHcyinuHa). CaxapHblil
nadeT u ero

Buapl. Ilpoume rOpMOHBI (aApeHANMH, ayKCHWH, THUOOEpeNTUHBI, IMTOKUHHHEI,
[pOCTarjaHAuHbl), UX CTPYKTypa M MEXaHHU3M JEUCTBUA. PUIM3UHI-QaKkTOppl TOPMOHOB.
Heiiporopmons! (3H10pdrHB 1 SHKeanuHb). [I[ppuMeHeHne TOPMOHOB B MEAUILIUHE M CEITHCKOM
XO3SIUCTBE.

JlabopaTopHbie pabOThI

1. KauecTBeHHBIE peaKIMU HA HHCYJIHH.

2. Peakius agpeHaanHa ¢ XJIOPHBIM 5KEJIE30M.
3. Peakuus ajipeHaliviHa ¢ OI0M.

Tema 12. BzaumocBsizb W perymsamuss oOMeHa BemecTB. [IpoOieMbl OMOXUMHYECKOM
9KOJIOTUH

OO6mme mpeacTaBIeHUs O B3aMMOCBSI3H 0OMEHA BEIIECTB B KiieTKe. [IoHITHE 0 KITI0UeBhIX

MeTabonuTax (MMPOBUHOTPATHAS KUCIOTa, KohepMeHT-A u ap.). B3auMocBs3p 6€1K0BOTO

HYKJIEMHOBOTO OOMEHA, 3HAUYCHHUE PEryJIATOPHBIX OeNKOB. B3amMOCBS3b yriIeBOJHOTO H
O0enkoBoro oOMeHna. Pois mupoBHHOTpamHON KHCIOTH M IMkia KpeOGca B ATO# B3aMMOCBS3H.
B3anMocBs3p 00MeHa yriieBOIOB U JIUIHIIOB; POJIb allETHIKOAH3MMa-A B 3TOM Tpoiiecce. Y pPOBHH

peryisnuu  oOMEHa BCIISCTB: KJICTOYHBIH, OpPraHU3MEHHBIA ¥  IMOMYJISIIHOHHBIH.
TpaHCKPUIIIIMOHHBIN (OIMEPOHHBIN) YPOBEHb peryisaiud. OCHOBHBIE MEXaHHU3Mbl PErYISIHH
oOMeHa BellecTB

B KieTke. OpraHu3MeHHbI ypoBeHb perynasiuuu. ['opmoHanmpHas perynasuusi oOMeHa
BEIIECTB.

Kackanuplii MexaHM3M pEryislud C y4acTHEM TOPMOHOB M BTOPHYHBIX MOCPEIHUKOB.
[TonynsIMOHHBIN  ypOBEHb PEryisiUi. AHTHOMOTHUKM MHUKPOOOB, (QHUTOHIMABI PACTCHHIA,
TENEPTOHBDKMBOTHBIX W WX BJIWSHHE Ha IPOLECCHl JKU3HEACITCIBHOCTH. IKOJIOTO-
OMOXMMHYECKHE  B3aUMOJCWCTBHUS C  YyY4aCTHEM  pa3lUYHbIX  TPYII  OPraHU3MOB:
MUKpPOOPTraHU3MOB, TpHOOB, BBICIIMX pPaCTEHHUH, >KMBOTHBIX. TOKcHHBI pacTeHuid. [lureBnie
JeTeppeHThl ¥ aHTU(UIAHTHI. [IuieBbie

ATTPAKTAHTBI W CTHUMYJSATOPHI. XeMoper YISITOPBHI, BOS,ZLGIZCTBYIOH.[HG Ha IO3BOHOYHBIX
’)KMBOTHBIX. HakoIlsleHHe U HCIOJIb30BaHUE >KMBOTHBIMHU BTOPHUYHBIX MeTa0O0JINTOB paCTeHHﬁ.
AHTpOHOFeHHLIe OMOAKTHBHEIC BCIICCTBA U HpO6HeMH XUMHUYCCKOTO 3arpsA3HCHHUA 6I/IOC(1)epBI.
DKOJOTHYECKH 0e30macHbIe CIOCOObI BO3JCHCTBHUS Ha Pa3JINIHbIC BU/IbI ) KUBOTHBIX, paCTeHI/Iﬁ n
MHUKPOOPraHU3MOB.

Tema 13. IIpoekTHas paboTta

[Ipennaraercs uIst IPOEKTHOM PabOTHI CIIEAYIOIINE TEMBI (IPUMEPHBIE):



1. KadecTBeHHBIE pEaKIMi HA AMUHOKHUCIOTHI U OCJIKH.

2. llpuroToBinenue pacTBopa Oenka (sMuHOTO anbOymuHa). Paznenenue GenkoB KypHHOTO
SIIIa TT0 UX pacTBOpUMOCTH. JleHaryparus 6enkoB (oOpatuMas u HeoOpaTumas).

3. CpaBHUTETBHBIN aHAIHU3 MPOIYKTOB KHCIOTHOTO U (PEPMEHTATUBHOTO THIPOJIN3A

JM- U NIOJIMCaxapui0B (Ha MpuMepe caxapo3bl U Kpaxmaia).

4. CneumnduuHOCTH neiicTBUS PEepMEHTOB (aMUIasa).

5. BimsHue Ha aKTHBHOCTH ()EPMEHTOB TemIieparypsl, pH, akTHBaTOpPOB ¥ MHTUOUTOPOB.
6. BeirencHre puOOHYKICOTIPOTSHHOB U3 JIPOMOIKEH.

7. KauecTBeHHOE onpe/iesieHne IpoAyKTOB THAPOIN3a pUOOHYKIIEOPOTENHOB.

8. BrlieneHne rimKoreHa u3 rnevyeHu )KUBOTHBIX. COTOCTaBIIEHHE CTPYKTYPHI TIIMKOTEHA U
Kpaxmaia.

9. Paznmenenue yriaeBoJ0B METOJOM TOHKOCIOWHOW XpoMaTorpadum.
10. T'uaponw3 >KUPOB MO JCHCTBUEM JTUTIA3HI.

11. Bausgnaue xenuu Ha aKTUBHOCTH JIMITA3EI.

12. KadecTBeHHBIC peaKIIMA HA TOPMOHBI

13. buorenHas xiaccudukanus XkMUYECKUX JIEMEHTOB.
buosnornuecku akTUBHBIC BeliecTBa. BuTaMuHEL

buonorndeckun akTuBHBIC 1O0OABKU: TIPO(aHAIMs WIH MMOJIb3a?
buonornueckas pojab BUTAMUHOB.

14. Buramun C u ero 3HaucHHE.

15. HckyccTBeHHBIC JKUPHI — YIpo3a 3JI0pPOBBIO.

16. Hcnonws3oBaHuE APOXKIKEH B MUIIEBON TPOMBIITUICHHOCTH.

17. HWccnenoBanue (HpU3UKO-XUMHUYECKUX CBOMCTB MOJIOKA Pa3HBIX POU3BOIUTEIICH,
HMMEIOIINX SKOJOTHUSCKHUH cepTU(]HKaT.

18. Hon B mpoAyKTax MUTAHUS U BIUSHHE €r0 HAa OPraHU3M YeJIOBEKa.
JlaGopaTopHbie pabOTHI

JIaGopatopHnas pabora Ne 1

«OrmpeneneHue cpebl paCTBOPOB aMUHOKHUCIIOT)

TeopeTnueckas yacTb

KucaoTHO-OCHOBHBIC CBOMCTBA 0-aMHHOKHUCIIOT

IIo HpOTOJ’IHTH‘-ICCKOfI TCOpHUU KHUCIOT U OCHOBaHHﬁ, 0-aMUHOKHUCJIIOTBI OTHOCATCA K
aM(bOJ'II/ITaM, TaK KaK COACPpKaT B COCTABC MOJICKYJIbI KHUCJIOTHBIM U OCHOBHOM LHCHTPELI. B BogHoM
pacTBOPEC MOJICKYJIA O-aMHUHOKHUCJIOTHI CYIICCTBYET B BUIC 6I/IHOJI$IpHOFO HOHa.



B 3aBucumoctu ot pH cpenpl MoxeT npeoOnagaTh TOT WK UHOU 3aps.
B cunbnokucnsix cpenax (pH 1—2) dopmupyercs katnoHHast popma 0-aMUHOKHUCIOTHI.
B cunpHOmenounoi cpene (pH 13—14) npeoOnamaet annoHHast GopMa 0.-aMHHOKUCIOTHI.

CymiectBytoT 3HaueHus pH cnenedudeckue s KakJI0H aMHUHOKHCIOTHI, B KOTOPOU
KOJIMYECTBO AHMOHHBIX ()OPM B PACTBOPE PaBHO KOJIMYECTBY KATHOHHBIX (opMm. [Ipu sTom
HEOOXO0IMMO YUUTHIBATh HATMIHE NOHOTCHHBIX TPYIITUPOBOK OOKOBOM IIEIIH.

3navenue pH mpu KoTopoM OOIIHIT 3apsT MOJIEKYJIBI 0-aMHUHOKHUCIIOTHI paBeH (), Ha3bIBA€TCS
M303JIEKTPUYECKON TOUKON a-aMuHOKHUCIOTH (pHAK).

Ecnu pH pactBopa COOTBETCTBYET M302JIEKTPUUECKON TOUKE O-aMUHOKHUCIIOTHI, TO TIPH

anekTpodopese He MPOUCXOIUT JBMKEHUS MOJIEKY bl B pactBope. Eciu pH pactBopa <pl,
TO

KaTHOHHas ¢GopMa O-aMUHOKHCIIOTHI JIBHXKETCS K Karoxy. Ecim pH pactBopa >pl, TO
AHUOHHAs

(dhopma a-aMHUHOKHUCIIOTHI ABMKETCS K aHoay. Ha aTom ocHoBaHO pasznenenue AK metomom
anexTpodopesa.
,21.]'[?1 OOJIBIIMHCTBA OEJIKOB JKMBOTHOI'O MPOUCXOKACHHUA U30JICKTPUICCKUE TOYKHU JICKAT

B mpenenax ot 5,5 g0 7,0 (ucxmovenwue: nerncud —pl = 1, canbmun — pl = 12), T. e. 6enku
o0magaroT 6oJee BEIPaKEHHBIMU KUCIIOTHBIMUA CBOMCTBAMH

[Ipu dusmonornueckux 3Hauenust pH 7,34—7,36 invivo HM OJTHA O-aMHUHOKHCIIOTA U HU

OIUH 66.]'[01( HC HAXOOUTCA B H303J’I€KTpI/I‘IeCKOM COCTOsIHHMH, a npeo6naﬂaeT AaHUOHHAasA
dopma,

OTpULATENIbHBIN 3apsii KOTOPOH ypaBHOBEUIMBAETCS KaTHOHaMH HAaTpus U kanus (Nat+ u
K+).

HpaKTI/I‘IeCKaﬂ qacCTb

HGJ'ILZ OIIPCACIINTD pH PaCcTBOPOB aMHUHOKHCJIOT U CACIATh BBIBOA O 3aBUCUMOCTH 3HAUCHUA

pH oT CTpOCHI/I}I AMUWHOKHUCIIOT. HpOI[OJ'DKI/ITL I/I3y‘IaTI> BO3MOXHOCTHU AATYUKOB U HpOFpaMMBI
RelabLite.

PeakTuBel 1 060pyOBaHUE:

1. Komnerorep.

2. KomnsrotepHslit uaTepdeiic coopa nanusix ReleonLite.

Hatuuk onpeneneHust pH, xuMudeckue cTakaHbl, IPOMBIBaJIKa, BOJIA AUCTHIUIMPOBAHHAs,
0,01 M pacTBOpbl aMUHOKUCIOT (TJIMIMHA, alaHUHA, TTTyTAMUHOBON KUCIIOTHI, TU3UHA).
WHCTpyKIIKS 1O BBIMOJIHEHUIO JIAO0PaTOPHON pabOTHI:

1. 3akpenure nmatuumk pH B Jjamke mTaTuBa M MOAKIIOYMTE M €ro K IUIAHIIETHOMY
peructpaTopy (KOMIbIOTepy). 3almycTuTe nporpaMmy n3Mepenuit ReleonLite.

2. B xumuueckuit crakad Haielre 30 M pacTBopa rmiuHa, onyctute natyuk pH. Konunk



YyBCTBUTEJIBHOTO 3JIEMEHTA JI0JKEH ObITh IOTPYXEH B pAaCTBOP HE MEHEE YEM Ha 3 CM U HE
KacaTbCsl HU JJHA, HU CTCHOK CTAaKaHa.

3. Haxxmute kaonky «Ilyck». 3adukcupyiite mokasanus pH pacTBopa aMHMHOKHCIOTBIL.

4. TIpomoiiTe naTYMK U3 pacTBOPA JUCTUIIMPOBAHHOM BOJOH.

5. AHaJIOrMYHO MOBTOPUTE MIl. 2—4 171 APYTrUX aMUHOKHUCIIOT.

6. Pe3ynbrarhl ©3MepeHUid 3aHeCUTE B TAONIHILY.

7. Chemnaiite BBIBOI.

Pesynbrarel uzmMepenuii/HabmoeHui

'

AsrannH

I'myramunoBas
KHCJIOTa

JInzun

dopmyna
AMHHOKHCIIOTHI

CooTHoureHne
(G YHKIIMOHATBHBIX

rpymn
(amuHO- u
KapOOKCHUITbHOMN

TPYIIIIBI)

3nauenue pH
0 TaTYUKY

[IBet nakmyca

LBer

MCTHJIOBOI'O
OPAaHIKCBOI'O

IiBer

dbenondranenHa

IiBer

YHUBCPCAJIBHOT'O
HHAWKATOpa

JIaGopatopHas pabota Ne2

OHpCHCJ’IeHI/Ie HSOSHCKTqueCKOﬁ TOYKH KCJIAaTHHBI

TCOpeTI/IquKaH 4acCTb

B wu3osnekTpuueckoil TOYKE pPACTBOPHI OENKOB HEyCTOWuYMBBL. Monekynsl Oenka ¢
OJIMHAKOBBIM KOJIMYECTBOM TMOJIOKHUTEIbHBIX M OTPHULATENBHBIX 3apsAI0B JIETKO BBINAAAIOT B

0CaaokK.



3nayenue pH, cOOTBETCTBYIOIIEE M303JIEKTPUUECKON TOUKE, SBISETCA XapaKTePHBIM JUIS
Ka)kJ1oro Oenka. Beinajgenne Oenka B 0CaJOK MOXKHO YCKOPUTH J0OABICHUEM BOIOOTHUMAIOIINX

BCUICCTB, HAITPHUMEP S3THJIOBOT'O CIIUpPTA.

Kenatnna (KenmaTHH) — MOJHUIECIIEPCHAS CMECh MOJUIENTUAOB (MOJEKYIsIpHAs Macca—
50—70 TbIC. 1), 0Opazyemas U3 KoJareHa.

XKenatnaa 00paTMO KOAryIMpyoOIIUi KOJUIOHI, TOJTydaeMblil 3 puoOpriuisipHoro Oenka

KOJIJlar€cHa BbIBApMBAHUCM B BOAC MIKYPbI JKMBOTHBIX, KOXH, KOCTCfI, xps{meﬁ NN
CYXOKHIIHM,

T. €. MaTepuaia, B KOTOPOM COJEpPKHUTCS KoymareH. Koctu mepen KumsueHHEM OOBIYHO
CHayaJia 00€3KUPHUBAIOT, & UX MHUHEPAJIbHBIE KOMIIOHEHTHI YJaJsOT, 00paldaThiBas KUCIOTOM.
[kypy, KOXYy M CYXOXWIHS TMPOMBIBAIOT M 00pabaThIBAIOT H3BECTHIO, YTOOBI Pa3MsITYuTh
KOJUIareH

MepeJl ero NpeBpalleHueM B kelaThHy. [lonydeHne xenaTuHbI CXOTHO C MOJTyYEHUEM KJes,
HO

BBIBAPUMBAHUE B MpoOIECCE €€ MPUTOTOBJICHUS UIUTCS HE CTOJIb JOJTO U HE MPUBOJUT K
OJTHOU

JeTpajali  KoJulareHa J0 JKHAKHX KOHEUYHBIX TMPOJIYKTOB, TOJITOMY VY >KEJTaTHHBI
KEJIaTUHUPYIOIIasi CTIOCOOHOCTH BBIIIE, YEM Y KIIEs.

IToutn 20% Beca >KeJaTHHBLI COCTABJIIET AMHHOKHCIOTA TIHIUH. Takue OeIKOBbIE
MPOAYKTHI, KaK MSICO, O€THBI ATOM aMUHOKHCIIOTOM, SIBJISIOIICHCS OJJHUM U3 UCTOYHUKOB YHEPTUHU
TS

OpraHu3Ma, MOSTOMY >KEJaTUHY MOXHO CUUTaTh HIPEKpacHOW H00aBKOM K MSICHOMY
paluoHy.

B KayeCcTBE OOpaTUMO KOAryJupyIOMIEro KOJUIOMJa JKeJIaTHHA MpeAoTBpaIlaeT
KPUCTAILIU3AIIMIO caxapa; ¢ 3TOH 1eNbio e€ MPUMEHSIOT B KOHAUTEPCKOH ITPOMBIIIIJICHHOCTH U IIPH
M3rOTOBJICHUM MOPOXKEHOro. B IpOW3BOACTBE MOPOIKEHOrO €€ MCIIOJB3YIOT TaKKe IS TOTO,
4TOOBI

YMCHBIINUTL CBCPTHIBAHUC 66.]'[1(8., Ka3€unHa, 6naroz[apﬂ UMy U CaM Ka3€HuH, U JXUP B MOJIOKE

Jydille ycBawBaroTcsa. JKenaTuHy 0OaBJISIFOT BO MHOTHE JOMAIlllHUE Onrola W B
norygabpuKaTsl

TOPTOB U KCKCOB. B kauecTtBe 6CJ'IK8.'MOI[I/I(1)I/IKaTOpa OHa MOJKET CIYXHUTb IIPEBOCXOIHBIM
PCAKTUBOM JIA O6Hapy)KeHI/IH HeOOIBIINX KOJUYECTB TAHHUHA.

HpaKTI/I‘{eCKaH 4acCTb

PeaxtuBel u oOopynoBanue: 0,5%-ii pactBop >kematunsl; 0,1 M pacTBop YKCyCHOM
kucnotsl; 0,1 M pactBop arerara HaTpust; 96%-i STUIIOBBINA CIUPT, TPOOUPKH; MEPHBIE MUIIETKH,
JaTdyuk omnpeneneHus pH, XumMuueckwe cTakaHbl, NPOMBIBAJIKA, BOAA JUCTWUIMPOBAHHAs.
Komnsiotep. KomnbrotepHsiit untepdeiic coopa nanusix ReleonLite.

WHCTpyKIIKS 1O BBIMOJIHEHUIO JIAO0PaTOPHON pabOTHI:

1. B T IpOHYMEpOBaHHBIX TPOOUPOK MPUIIEHTE pACTBOPHI YKCYCHOW KUCIIOTHI U alleTaTa



HaTpHUsl B KOJIMYECTBAX, YKA3aHHBIX B TaOJIULIE.

2. Ilocne vero B Kaxayro mpoOUpKy aobaBbTe mo 1 cMm3 pacTtBopa »*KeaaTHUHBI U XOPOIIO
repemMenianTe.

3. B xaxyro npoOupky npudasbTe 10 4 cM3 3THIIOBOrO CIIUPTa U CHOBA IEepeMEIIaiTe.

4. Yepez 5—I10 MuH npocMOTpUTE BCE€ NPOOMPKH U OLEHUTE CTENEHb MYTHOCTHU
MoJy4eHHbIX cMmeceil. pH Hanbosee MyTHOW CMECHM COOTBETCTBYET H303JEKTPUUYECKON TOUKE
KEJIaTUHBI

¢ IOMOIIBIO naryuka pH



