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1. ObmasxapakTepucTHKANPUMePHOiipadoyeimporpamMmbIodiie0dpa3oBaTe IbHOMUCHUTLIHHbI
«Xumus»

1.1, MecTo JIMCHMIUIMHBI B  CTPYKTYpe  OCHOBHOWM
npodeccHOHATLHOII00pa30BaTeILHOMIIPOTPAMMBI

O61u1eobpazoBaTenbHAS TUCIUTITNHAC X UMUS» ABIAETCA0053aTeTbHONYACTHI0001IE00D
a30BaTENbHOTO UK 00pa3oBaTenbHOI TIPOTPAMMBI B COOTBETCTBUH
c®I'OCCIIOnonpogheccuu/cneyuansrocmu

TPYI[OGMKOCTBI[I/ICI_[I/I1'[JII/IHBI«XI/IMI/ISI»HayI“JIy6JIeHHOMyp0BHeCOCTaBHHCT144‘1308. H3KO

Topbix 1 029aca—06a30BbIiiMOo Ty Tb( 7pa3enoB)ud 2uaca—

MPUKIIATHOUMOYJIb(2pa3iena), BKI0YaI0IUATIPAKTUKO-

OpHEHTHPOBAHHOECOICPIKAHNE, YCUITUBAIONIEe  MPOPUIbHYI0  COCTABJSAIONIYI0 MO
KOHKPETHO! mpodeccuu WinCrneruaibHOCTH.

[lpuknagHoit Moxynb BKIOYaeT jaBa pazaena. Pazgen 8 «Xumus B OBITY
MIIPOU3BOICTBEHHONIEATEILHOCTHYEIOBEKAY peaT3yeTCAIIABCEX Mpodeccuit/crenuanb
HOCTeH Ha MaTepuaie KEHCOB, CBSI3aHHBIX c
3KOJIOTHYECK010€30TTacHOCThIONOIEHKOUTOCTEICTBUIOBITOBOMMIIPOU3BOACTBEHHOM JTEst
TEIBHOCTH, MOOTPACTAMOY Y IIEHTTPOeCCHOHANTBHOUACITEILHOCTHOOyUarOIITXCS.

Temaruxka paszena 9 BapbUPYETCS 1o 00BbEeKTY Oymymei
npodecCHOHATBHONACATEILHOCTH CTYJIEHTOB — Ouocdepa (KHUBBIE OPraHU3Mbl) WIH
TexHochepa(TeXHOTOTHUECKHE00BEKTHI ):

— UIyKPYTHEHHBIXTpynmncnenuaibHoctei/mpodeccuii19.00.00,31.00.00,32.00.00,33.
00.00,34.00.00,35.00.00,36.00.00,43.00.00pexomenxyeTcs
TeMatuka«lccnen0BaHNENXUMIUECKUHAHATIH300BEKTOBONOCHEPBI»;

- UIIyKpYIHEHHBIXrpynmncnenuaibHocten/mpodeccuii18.00.00,20.00.00,21.00.00,
22.00.00, 29.00.00, 54.00.00 PEKOMEHIyeTCs TEMaTHKa «UccnenoBanne
MXUMHUYECKIIaHAMN300bEKTOBTEXHOCHEPHI».

[lepronoOyueHusupacnpeneneHnenocemMecTpam
ompeenseTo0pazoBaTenbHas0PraHU3AHUACAMOCTOSTENHHO,CYy e TOMIOTHKU(DOPMUPOBAHHUAIIPE
JIMETHBIX Pe3yIbTaTOB,00MIHX
UTPO(ECCHOHATBHBIXKOMTIETEHI[H, MEKTPEIMETHBIX CBA3EHCIPYTUMUIUC U TLTHHAMUOOTIIE0 0P
a30BaTeNbHOTONOOIIENPO(HECCHOHATL HOTOMKIOBYYEeOHOTOTIIAHA.

1.2, Ueanunaannpyembiepe3yabTaTbIOCBOCHHSTHCHUTLTHHBI
1.2.1. Leanu3agaunucuHIIHHbI

®opMHUpOBaHKE Y CTYIEHTOB XUMHYECKOM COCTABISIONIEH €CTECTBEHHO-HAYYHOUKAPTHHBI
Mupa KaK OCHOBBI MPUHSATHA pereHuit B KM3HEHHBIX |
MPOU3BOJICTBEHHBIX CUTYAIUAX,0TBETCTBEHHOT OTIOBEICHUSBIIPHPOTHOMCPEIE.

3amauuauCHUIINHBL:



1) cdopmMupoBaTEIIOHNMAHNE3aKOHOMEPHOCTEHIPOTEKAHUAXMMAYECKUXITPOIIECCOB 1
ABJICHUM B OKpYXKaroLIeH cpexe, LEIOCTHOU HAY4YHOU KapTUHBI
MHUPa,B3aUMOCBA3UNB3aMO3aBUCMOCTUECTECTBEHHBIXHAYK;

2) pa3BUThb yMEHHSA MPOBOAUTH pacyeThl IO XHUMHYECKHM (opMyiam
UYpaBHEHUSM  XUMMYECKMX  PEaKIUd,  IUIAHUPOBATH U WMHTEPIPETUPOBATH
Pe3yIbTaTHIXUMUYECKUXIKCTIEPUMEHTOB,

3) chopMHPOBATHHABBIKMIIPOBEICHUAXUMHIECKUXIKCIIEPUMEHTAIbHBIX HCCIIEI0BAHN
i ¢ cobmomenueM  mpaBun  Oe3omacHoro — oOpaiieHuss € BelleCTBaMH
11a00paTOPHBEIMOOOPYI0BAHUEM;

4) pa3BUTh yMEHHS AHATM3MPOBATH, OIECHWBATH, TPOBEPATH HA JOCTOBEPHOCTH
100001aThUHYOPMALMIOXIMIUECKOTOXapaKTepar3pa3TMYHBIX UICTOUHUKOB;

5) chopmupoBaTh  yMEHMS ~TPOTHO3UPOBATH  MOCTEACTBHS  CBOCH  JEATENHHOCTH
MXUMAYECKUX TPUPOIHBIX,0BITOBBIXH MPOU3BOICTBEHHBIXIIPOIIECCOB;

6) chopmMupoBaTh MOHMMAHHE 3HAYMMOCTH JOCTHXKCHHH XMMHYECKOH HAyKH
MTEXHOJIOTHIA pa3BUTHACOIMANBHOM UTIPOU3BOICTBEHHOUCHED.

1.2.2, Tlnanupyembie pe3yJbTATHl OCBOEHHSI 00IIE00PA30BATEILHON JUCHHILIHHBI
BcooTBeTcTBHH ¢PI'OC CIION Haocnose ®I'OC COO



KoqunaumeHoBanu Il1annpyembiepe3yabTaTbIOCBOCHHAUCIHILTHH

epopmupyembIx Bl

KOMIIeTeHI M il O6mue JucuMnJIuHAPHbI

1 2

OK01. BuacTurpyoBoroBocnuranus: - BIAJETh  CHUCTEMOM  XMMHYECKMX 3HAHMH, KOTOpas
Bribupatbcmnocod - TOTOBHOCTBLKTPYY,0CO3HAHUCIICHHOCTUMACTEPCTBA, TPY | Bkiit0ouaeT:0CHOBOMOIATAIONIUETIOHITHS(XMMIUYECKUADIEMEHT
bl romobue; ,LATOM,DJIEKTPOHHAs 000JI0YKa aroma, $-, p-, d-dIEKTPOHHBIE
pelenus3aaaumnp - TOTOBHOCTb K aKTHBHOM JICATENBHOCTH TEXHONOTHICCKOH | opGyTanMaToMOB, HOH, MOJIEKY 1, BATCHTHOCTb, MICKTPOOTPHIIATE
oeccHOHATBHOI T HCOLHATbHOHHANPABICHHOCTH,CIIOCOOHOCTE HHHIUMPOBATD JIbHOCTD,CTEIICHh  OKMCJICHHUS, XHMMHUYECKass CBS3b, MOJb,
€ATEJIbHOCTUIIPHU ,IUNTAHMPOBATEUCAMOCTOATC/ILHOBBLITOTHATRTAKY O ACATE | MonsipHast Macca,MOJAPHBI  00bEM, YIIEPOIHBIA  CKeJerT,
MEHUTEIbHOKPA3JI JBHOCTb, dyHKIMOHATbHAS
WYHBIMKOHTEKCT - MHTEPECKpasIu4HbIMC(epaMnpodeccHoHanbHOn e TpYyINa,pauKan, u30Mepus,u30MePbI,FOMOJIOTUYECKUNAPST,TOMOI
aM TEJIbHOCTH,

OBJ1ajieHHEeYHUBEPCATbHBIMUY4e0HBIMATIO3HABATEIbHBIM
HAeCTBUSAMMU:

a2)0a30BbleIOrHYeCKHe e CTBHS:

- CaMOCTOATEIbHO(POPMYIHPOBATHHAKTYATH3UPOBATHIIPO
0JeMy,paccMaTpHBaThEEBCECTOPOHHE;

- YCTaHaBIIMBATh CYNIECTBEHHBIN MPU3HAK MM OCHOBAHMS
JUIACpaBHEHUS, KITacCHOUKATMUHO000 I EHNUS;

- ONpENeNATh LETU AEATENbHOCTH, 3aJaBaTh MapaMeTphl
UKPUTEPUUMX IOCTHKEHNS;

- BBIABJISITH3aKOHOMEPHOCTHHUIIPOTHBOPEUHUSIBPACCM
aTPUBAEMBIX IBJICHUSX;

- BHOCUTBKOPPEKTHBBIBAEATEIbHOCTh,0LIEHUBATHCOOT
BETCTBUEPE3YJIHTATOBLEISAM,0LICHUBATHPUCKUIOCIE/ICTB
MHIEATeIbHOCTH,

OTU,yTJIEBOIOPOIBI, KUCIOPOI-
Ma30TCO/IEPIKAIMECOeTUHEHNS, OM0TOTHYECKH aKTUBHBIE
BelecTBa (YIJIEBOJBI, JKUPbI, OEIKH),MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYISIPHBIECOE TMHEHUS, KPH CTAIINYECKAs PEIIETK
a, TUTTBIXMMUYECKUX P EaKITHNA (OKUCIUTETbHO-
BOCCTaHOBUTEJbHbIE,IK30-UIHAOTEPMHUUECKHE, PEAKIIH
MOHHOT000MEHA),pacTBOP,3MEKTPOIIUTHI,
3NEKTPONUTHYECKAS JCCOL[MALINS, OKUCIIUTENb,
BOCCTaHOBUTEINb, CKOPOCTh XMMUYECKOH PEaKI[1U,XUMUIECKOE

paBHOBECHE), TEOPUH )

HCIJICKTPOJIMTHI,

3aKOHBI (Teopus
XUMHYECKOTOCTpOeHUsI0prannueckuxsemecTsA.M.bytnepo
BA,TEOPUAIIEKTPOTUTHUECKON
EePUOTUYECKUI

JMCCOLMAINH,
3aKOH

~
O




J..Menneneena,3akoHCOXPaHEHUSIMACCHI ),3aKOHOMEPHOCTH,
CUMBOJIMYECKUMAZBIKXUMUHU, (PAKTOIOTUUECKIECBEAECHUSIOCBO

ficTBAX, CoCTaBe, MOy 4eHUN u 0e30macHOM
MCII0JIb30BaHUUBAKHEH IIAX HEOPraHUYEeCKUX u
OpraHUYeCKUX BEIIECTB B OBITY

I/IHpaKTI/I‘ICCKOﬁHCHTeHBHOCTquHOBCKa;
- YMCTBBBIABJIATBXAPAKTCPHBICTIPU3HAKUHNB3aNUMOCBA3b

'YkaswiBatorcanmanocTHEIEMMETanpeaMeTHEepe3yabTaThin3®OCCOO(Bnocneaneiipenakumuor12.08.2022)sotrnaronsHoligopme, popmupyeMbieodmeodpa
30BATENbHONIUCIUIIITAHO N

2 JIncuunnuHapHeie(IPeIMETHBIE ) pe3yIbTATHYKa3bIBAIOTCABCOOTBETCTBMHCMETO AMKOMIIPEIIO1aBAHH A TUCLIMILTHHBL




- Pa3BMBATbKPCATUBHOCMBIIIICHUCTIPUP CIICHU M KU3HCHHBI

XmpooJiem
0)0a3oBblencclIe0BaTeIbCKHEeHCTBHIS:

- BTa/IeThHABBIKAMUYYeOHO-
MCCNE0BATENbCKONHITPOCKTHONIEATELHOCTH, HABBIKAMUPA3
peleHusnpooIem;

- BBISBJIAT TIPUINHHO-CITEICTBEHHBIE CBS3U H
aKTyaTM3UpOBATH3a/1auy, BBIIABUTATh THIOTE3y €€ PEIICHH,
HAXOJIUTh
apTyMEHTBIIAI0KA3aTeNbCTBACBOMXY TBEPK ICHUH,3a/1aBaThIIa
PaMeTPHIMKPUTEPUHPEIICHHS;

- aHANIU3MPOBATh IOJY4YEHHBIE B XOJe
3a1aYMPe3ynbTaThl, KPUTHUECKUOLIEHUBATHUX JOCTOBEPHOC

Thb,IIPOTHO3UPOBATEM3MCHCHUCBHOBBIXYCIIOBUAX ;

peICHUA

- YMETh  NEPEHOCHTh 3HAHMA B  IIO3HABATCIBHYI U
TIPaKTHYCCKYH000IaCTHKIU3HEICATEIbHOCTH;

- yM€Thb  HWHTETPUPOBATh  3HAHUSA M3  Pa3HBIX
IpeAMETHBIX00IaCTelH;

- BBIJIBUTATbHOBBICHICH, IIPEIAraThOPUTHHAIBHBICTIOAXO/T
BIMPEIICHUS;

- CIOCOOHOCTHUXHUCIIONB30BAHUABIIO3HABATEILHOM

MCOLMATBHOMITPAKTHKE

U3YYCHHBIX HOHHTHﬁ, OPUMCHATL COOTBCTCTBYIOIUEC ITOHATHA
OpUONUCAHNN CTPOCHUA U CBOMCTB HCOPraHM4CCKUX H
OpPraHM4YCCKUXBCIICCTB W KX HpCBpaLHeHHﬁ; BLISIBJIATDH
B3aMMOCBA3b
XI/IMI/I‘ICCKI/IX3HaHI/IﬁCHOHHTI/ISIMI/II/IHpGI[CTaBJICHI/IHMI/II[pyr
HNXCCTCCTBCHHOHAYUYHBIXIIPECAMCTOB,
HCIIOJIB30BATh HaMMCHOBAaHHU A

- YMCTb XHUMHYCCKHUX

COCIMHEHUIHMEKIYHAPOAHOTO  COH3a  TEOPETHYECKOH U
MPUKIATHON XUMUM WTPUBUANbHBIE HA3BAHUS BAKHEHIINX
BEIECTB (ITHIIEH, alleTUIICH, ITULEPHH, (eHoN, GopManbaerus,
YKCyCHas
TIIMIUH,YTapHBIATa3,yIIeKUCIbIITa3,aMMUaK, FallIeHAs U3BECT
b,HETAIlIEHASU3BECTD, TUTHEBASICOAANIPYTHX ),COCTABIATH(OP
MYJIBIHEOPTaHUYECKUXHOPTAHNYECKUXBEIECTB, yPAaBHEHUAX N

MUYECKUXPEAKINi1,00bACHATHUXCMBICI;IOITBEPKIATH XaPAKT

KHUCIIOTa,

€PHBIEXUMHYECKUECBONCTBABEIECTBCOOTBETCTBY FOLIMMHUAKCIIED
MMEHTAMHUU3AIUCAMUYPABHEHUIXUMUYECKUX PEAK LM

- YMEThYCTAaHABIMBATHIIPUHALIEHKHOCTHU3YUEHHBIXHEO
PraHnYeCKUXMOPraHMIECKUXBELIECTBKOIPEACICHHBIMKIIACCA
M M TpylnnaMm COCAWHEHWH, XapaKTEepPU30BaTb HX COCTaB
MBAXXHEUINECBONCTBA;0NPEACIATHBU ABIXUMUYECKUX
CBA3EH(KOBaNEHTHAS, MO HHAS, METAIINYECKas,BOAOPOIHAS ), TH
MBIKPUCTAITMYECKUXPEIIETOKBELIECTB; KIACCU(PUIIUPOBATH
XHUMAYECKUEPEAKIUH;

- cOopMHUpOBATh TMPEACTABICHUS: O MATEPUANLHOM EIMHCTBE
MHPa,3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBIEHUI MPUPOLIBL; O

8




MECTE U3HAYECHUN XUMUHU B CUCTEME €CTECTBEHHBIX HAYK U
ee  pond  BOOECNEUEHHHM  YCTOMYMBOTO  Pa3BUTHS
YEeJI0BEUECTBA: B
PEMIEHUUTIPOOTEMIKOIOTHYECKOM, P HEPTETHUECKOUUTTUIIIEB
0i0€30MacHOCTH,BPa3BUTUUMEIUIMHBI,CO3TaHUMHOBBIX M
TEpPHAaIOB,HOBBIXUICTOUHMUKOBIHEPTUH,BOOECIICUCHU U
palMOHATLHOTONIPUPOI0TI0IB30BaAHMS, B OPMUPOBAHUT




MHPOBO33PEHUSANOOICHKYITYPBIYETOBEKA,aATAKKEIKOIOT
M4eCKd 00O0CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO
UIIPUPOHOKCPELE;

- BIAJETb CUCTEMOM XUMHUYECKUX 3HAHMH, KOTOpas
BKJII0YAET: 0CHOBOTIOJIAr IO M ETIOHATHSA( JOTIOTHUTEILHOKCHUC
TeMeHOHHTHfI6a30BOF8yp0BH$[)-
M30TOTIbI,0CHOBHOEUBO30YKICHHOECOCTOSTHIEATOMA, THOP
UIU3ausaToMHbIXOpOuTanel, xumuueckass cBsa3b ("' u

" KpaTHbIE CBSI3H), MOJIAPHASKOHIICHTPALHS,
CTPYKTYypHas Gopmya, M30MepHs
(CTpyKTYypHasi,reoMeTpruuecKasi(Iuc-Tpaxc-

M30MepHS ), TUTILIXUMUYECKUX PEAKIUI (romo- )
reTeporeHHble, o0OpaTuMble U HEOOpaTHMBbIE),pPacTBOPHI
(MCTHHHBIE, JCTIEPCHBIE CHCTEMBI),
KPUCTAUIOTHAPATHI, CTENEHb U CCOLHALIMH,AIEKTPOIN3, KPEKIUH
r,pu(OPMUHT);TECOPUA U 3AKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33pEHYECKUE

3HaHUA,JIeKAIMEBOCHOBETTOHUMAHUATPUIUHHOCTHUCUCTEMHO
CTUXMMHUUYECKUXABICHUI,COBPEMEHHBIETPEICTABICHUSIOCTPOE
HUUBELIECTBAHAATOMHOM,MOJICKYJIAPHOMHHAAMOJIEKYIAPHOM
YPOBHSX; TIPEACTABICHHA O MeEXaHM3MaX XUMHUYECKHX
peaKIuit, TepMOTMHAMUYECKUXUKUHETUIECKUX3aKOHOMEPHOC
TAXMXMPOTEKAHHS, O XMMUYECKOM PaBHOBECHH, JUCIEPCHBIX
cuctemax,hakToJ0THUECKUECBEICHUSIOCBOMCTBAX,COCTABE, IO
JTy4eHMHHOE30MaCHOMHUCTIOb30BAHUMBAKHEH IIMXHEOPTaHUY
€CKUXMOPTaHUYECKUX BEIIECTB B OBITY M MPaKTHYECKOM

10




NeATENbHOCTUYEIIOBEKA; 00 MU XHAYTHBIX IPUHIIUTTAXXUMU Y
€CKOTOTPOU3BO/ICTBA( HATPHUMEPETPOU3BOICTBACEPHONKHCIIO
Thl,AMMHUAKa,METaHOa,iepepaboTKuHePTH);

- YMETh MPOBOJIUTH PACUETHI M0 XUMHUYECKUM (hopMyTam
MypaBHCHUIMXUMHICCKUXPEAKIIUICUCIIONB30BaHUEM Q31
YeCKUXBEIMUMH(MacChl,00beMara3oB,KOIMYECTBA
BEIECTBA),XapaKTePHU3YIOIIUXBEIIECTBACKOINUECTBEHHOM

11
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CTOPOHBL:pPAacYeThl MO0  HAXOXKJIEHHI0O  XUMHYECKOM
(GopMyIbIBeIIeCTBA; pacueThMacChl(00beMa, KOInUeCTBABEIE
CTBA)IPOAYKTA PEAKLUHU, ECIN OJHO U3 UCXOAHBIX BENIECTB AAHO
B

BUJIEPACTBOPACOIPEAEICHHONMACCOBOU J0JIEUPACTBOPEHHOTO
BEI[ECTBA WIJIM JaHO B U30bITKE (MMEET TNPUMECH);
pacueThIMaccOBOW WM 00BEMHOM JOJM BBIXOJA MPOAYKTA
peaKIu;pacyeTsl TemIoBoro dpdexra peaxiuid, 00beMHBIX
OTHOILIEHUHTA30B;

- YMEThb  BBISBJIATH  XapakTepHble  NPHU3HAKU U
B3aMMOCBS3bU3YUEHHBIX TOHATHH, TIPUMEHSATH
COOTBETCTBYIOIIME TOHATUS TMPUOMUCAHUN CTPOCHUS U
CBOWCTB HEOPTaHMYECKHUX W OpPraHUYECKUXBEIIECTB M HX
TIpEBpAIIEHUI; BBISIBIIATH B3aUMOCBSA3b
XMUMUYECKUX3HAHUH CTIOHATUSMUUIPEICTABICHUAMUIPYTUXIIP
eIMETOBIII00IE€0CO3HAHHOTOTIOHUMAHUAN00bACHEHUSCY
IHOCTUMATEPHaIbHOTOEJUHCTBAMUPA; UCII0Ib30BATHCHCTEM
HBIEXUMUYE€CKUE3HAHUS 00 bICHEHUAUTIPOTHO3UPOBAHU
SASBIICHU I, IMEIOLIMX ECTECTBEHHOHAYYHY FOLIPUPOAY;

- yMETb  HCIONB30BaTh  HAUMEHOBAHUS  XUMHYECKHX
COCIMHEHUAMEKTYHAPOJIHOTO  COK3a TEOPETUYECKOM U
TPHUKIATHOM XUMHHU
MTPHUBHAIIbHBICHA3BAHUABEILECTB,0THOCAIINX CAKU3YYEHHBIMK
JIaCCaMOPTaHUYECKUXUHEOPTraHNYECKUXCOEANHEH U ; UCTIO
JTb30BaTbXMMHUYECKYIOCUMBOIMKYICOCTABICHUADOPMYITHEO
PraHN4eCKUXBEIIECTB,MOIEKYIAPHBIXUCTPYKTYPHBIX (pa3Bep

13




HYTbIX,COKPALIEHHBIXUCKEIETHBIX ) pOPMYIOPTaHUYECKHXB

CIH@CTB;COCTaBHﬂTBypaBHCHHﬂXHMquCKI/IXpeaKL[I/II\/’II/IpaCKpBI

BaTbUXCYIIHOCTb: OKMCIHUTCIIbHO-

BOCCT&HOBI/ITGHBHHXpeaKHHﬁHOCpCHCTB OMCOCTaBJICHUAII

EKTPOHHOTO 0OanaHca 3STUX pPEeaKUuil; peakuuii HOHHOTO

06MCHaHYTCMCOCTaBJ'ICHI/ISII/IXHOJ'IHBIXI/ICOKpaIJ_[eHHBIXI/IOHH

BIX
ypaBHEHMI, peaxkuuii TU/IPOIIN3a,

peakuuu
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KOMILIEKCO00pa30BaHUs(HATPHUMEPETUAPOKCOKOMILIEKCOBIIHU
HKa ¥  allOMHHHS);  TOATBEPXKIATh  XapaKTEepHbIE
XUMHUUYECKHECBONCTBABEIECTBCOOTBETCTBY OMIUMUAKCIIEPUM
CHTAaMUM3AMUCAMUYPABHEHUHX UMUIECKUXPEAKIHI;

- YMeTb KnaccuGUIpoBaTh HEOpraHUYecKue i
OpraHUYeCKUEBEIIeCTBA 14 XUMHUUYECKHE peaKIu,
CaMOCTOSITEITLHO
BBIOMPAThOCHOBAHUSUKPUTEPUUIIKIACCU(PUKALUUU3YYae
MBIXXUMHUYECKUX OOBEKTOB; XapaKTepH30BaTh COCTaB U
BAXKHEUIIIMECBONCTBABEIIECTB, TPHHAICKAITUX KOTIPEIeTICHH
BIMKJIACCAMUTPYTNAMCOCTMHEHUH(TIPOCTHIEBEIIECTBA,0KCH/TbI
,TUJIPOKCH/IBI,COJTH; YTIIEBOIOPO I, IIPOCTHIEIPUPBI,CITUPTHL,
€HOJIBL, AT IETH IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI, CIOKHBIE
3(UpPBI,KUPBI, YTIEBOJbI, AMHHBI, AMUHOKHUCIOTBHI, OEIKH);
NPUMEHATH3HAHUSA0COCTABEUCBONCTBAXBEILECTBIISIKCIIEPUM
EHTaJIbHOUTIPOBEPKH TUIOTE3 OTHOCHUTENBHO
3aKOHOMEPHOCTEN
MPOTEKAHUAXUMUYECKUXPEAKIUIUTIPOTHO3UPOBAHUABOZMOK
HOCTEHHXOCYIIIECTBICHUS,

- YMETHIOATBEPKIATbHAKOHKPETHBIXIIPUMEPAXXapaKTep3aB
MCUMOCTHPEAKITMOHHONCITOCOOHOCTHOPTaHINYECKIX COE/IHH
EHUAOTKPATHOCTUUTUIIAKOBANEHTHOUCBA3H( "' "1 "),
B3aUMHOTO BIHMSHMS aTOMOB M TPYII aTOMOB B MOJNIEKYJax; a
TaKkKEOTOCOOCHHOCTEN peann3auipa3TnyHbIXMEXaHU3MOB
IPOTEKAHUAPEAKIIUI;

- YMETbhXapaKTEePU30BATHINEKTPOHHOECTPOECHUEATOMOB(BOCH
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OBHOM ¥  BO30YXIEHHOM  COCTOSIHUM) M  HOHOB
XUMUYECKUX3TeMEHTOB 1 - 4 mepuonoB llepmonnueckoit
cuctemnl J[.MI.MeHzeneeBa U UX BaJICHTHBIC BO3MOXHOCTH,
UCIIOJb3Y nousarus''s","p","d-
3JEKTPOHHBIE " OpOUTANIM I HEPreTHIECKUEYPOBHH;
00BACHATH3aKOHOMEPHOCTUH3MEHEHUSICBOMCTBXUMUYECKUX
AIIEMEHTOBHOOPa3yEeMBIX MU COCTMHEHUHTTONIEPUOJaMHU
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rpyIImam;

OK 02.
Hcnonb30BaTeCOBp
€MEHHBIECPE/ICTBA
TIOMCKA,aHaIK3a
MUHTEPIPETALIUUH
Hbopmanuu
MAHPOPMAIIMOHHBI
€TEXHOJNOTHH
JUISIBBITIOJHEHUS
3afaunpodeccrona
JIBHOMIESITENIBHOC
TH

Bo0s1acTHIEHHOCTHHAYYHOTOTIO3HAHUS :

- c(opMHPOBAHHOCTbMHUPOBO33PEHHS,COOTBETCTBYIONIETO
YPOBHIO
0011eCTBEHHOUMPAKTHKH, OCHOBAHHOTO HA JIHANIOTe KYJIBTYD,

COBPEMEHHOMY pasBUTHS  HAyKu U
C0cOOCTBYIOIEr00CO3HAHNIOCBOETOMECTABIONUKYIBTY PHOM
MHpE;

- COBEpLICHCTBOBAHUE A3BIKOBOM U YMTATENbCKOM KYJIBTYPbI
KAaKCPeICTBAB3aUMO/ICHCTBUAMEXK YN0 AbMUNIIO3HAHUAMUPA;
- OCO3HaHME  LEHHOCTH  HAYYHOM
TOTOBHOCTBOCYILECTBIIAT IPOEKTHYIO U HCCIEN0BATEILCKYIO
JeATENbHOCTUH IMBUYAIbHOUBIPYIIIIE;
OBaajeHneYHHBEPCATbHBIMHYYe0HBIMHIIO3HABATEILHBIM

HICHCTBUAMMU:
B)paboTacunpopmanuei:
- BIaJIeTh  HaBBIKAMHU

JACATCIBHOCTH,

noiaydeHuss HMHPOpMANUH U3
MCTOYHUKOBPA3HBIXTUIIOB,CAMOCTOATEIbHOOCYILECTBIIATHII
OMCK,aHAIIN3,CUCTEMATU3ALU IO u MHTEPIPETALHIO
MHQOPMAIMH Pa3THYHBIX BUI0BADOPMIIPEICTABICHHUS;

- CO3/1aBaThTEKCTHIBPA3IUYHBIX(OPMATAXCYUETOMHA3H
a4eHUSNH HOpMaMUHIIETEBOHAY TUTOPHH,BHIOHPASONTHMA
TbHYI0(GOPMYTIPEICTaBNCHUUBU3Y ATH3AIINH;

- OLIEHUBATh JOCTOBEPHOCTh, JETUTUMHOCTh UH(OPMAIHH,
€€CO0TBETCTBUETIPABOBBIMUMOPAIIbHO-3THYECKUMHOPMAM;

- HUCIIOJIB30BAaTh

- YM€Tb  IUIAHUPOBaTb W BBINOJHATH  XUMHUYECKUH
AKCTEPUMEHT(TPEeBPaIlCHUIOPTaHNUECKUXBEIIECTBIPUHAT
PEBAHUU, IOy YEHUEITHICHANN3YYEHUEETOCBOICTB,KaueCTBE
HHBIEPEAKLMM HA aNbJETHAbl, KpaxMmal, YKCYCHYI) KHUCIOTY;
JIeHaTypalus0eKoB MpH HAarpeBaHUU, IBETHbIE pPEAKIUH
0€NKOB; MPOBOJUTHPEAKINH MOHHOTO OOMEHa, OMpeeNIiTh
cpeny  BOJHBIX
cynbdar-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS;

pearhb

PacTBOpOB,KAYECTBEHHBIC  pPEaKIMM Ha
JKCTIEPUMEHTAbHBIE
3agaunnoreMaM" Metamnbl"u" Hemeranasl" )BCOOTBETCTBUM
CTIPaBUIAMHUTEXHUKHOE30TIaCHOCTUIPHOOPAIIIEHUICBEIECTBAMU

HI1a00PaTOPHBIMOOOPYI0BAHUEM; IPEICTABIATHPE3YIBTATHIX

MMHYECKOTOIKCIIEpUMEHTaBhopMe3anucuypaBHEHUCOOTB
eTCTBYIONIUXPEAKITMAUPOPMYITNPOBATHBBIBOIHIHAOCHOBEITUX
Pe3ybTaToB;

- YMEThaHATH3UPOBATHXMMHIECKYIOUH()OPMAIIUIO,ITOTyIaeM

YIOM3 Pa3HBIX HCTOYHHKOB (CPEJICTB MAaccOBOW MH(OPMAIIHH,
ceTbHTEpHETHAPYTHE);

- BIAJeTh OCHOBHBIMH METOJAMH HAy4YHOTO MO3HAHUS
BELIECTB MXMMUYECKUX SBICHUN (HAOMIOAEHUE, M3MEpPEHUE,
3KCTMEPUMEHT,MOJICIUPOBAHKE);

- YMETh MPOBOJAUTH PACUEThl MO XUMHUYECKUM (QopMyJiam
NypaBHEHUAMXUMUYECKUXPEAKITNICHUCIIONB30BaHuEM D U3H
YeCKUXBEIMYNH,XapaKTePU3YIOITMXBEIIECTBACKOINYESCTBEH
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cpeacTBanH(pOPMAITMOHHBIXUKOMMYHUKAI[OHHBIXTEXH
ONIOTHIBPEIICHHNKOTHUTUBHBIX,KOMMYHHKaTHBHBIXHOPTaH
M3allMOHHbIX3a1auccoOI0JeHueMTpeOoBaHm i
3PrOHOMHUKH, TEXHUKH 0€30MmacHOCTH,
THTUEHBI,pECypcocOepeReH s, IPABOBBIXHATHIECKUXHOPM,
HOPM

MH(OPMAIMOHHONHOE30TaCHOCTH;

HOM CTOPOHBIL: MAacchl, obbema (HOpMaJbHBIE
YCIIOBHS)Ta30B,KOJINYECTBABEIECTBA; UCII0Ib30BATECUCTEM
HBICXUMHUUYECKHE 3HAHMSA IS TPUHATHS pPEUHICHUH B
KOHKPETHBIXKM3HEHHBIXCUTYAIlUSX,CBSI3aHHBIXCBEIECTBA
190407070:4

MIPUMEHECHHUEM;
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- BJIaJICTh HABBIKAMUPACTIO3HABAHHUS
M3AIUTBIMHPOPMALMH, THPOPMAIIMOHHONOE30TIaCHOCTHIINY
HOCTH;

- yMETh  CaMOCTOATENBHO IIAHUPOBATH U TPOBOAUTH
XUMHUUYECKUUIKCTIEPUMEHT (TOJy4YeHHEe U HM3YYCHHE CBOICTB
HEOPraHMYECKUX HOPraHMYECKMX BEUIECTB, KAYECTBEHHBIE
peakuuu
YTII€BOI0POI0BPA3INYHBIXKIIACCOBUKUCIOPOICOIEPKAIUXO
PraHMYeCKUXBEIIECTB, PEIICHUE JKCTIEPUMEHTAIbHBIX 3aay MO0
pacmo3HaBaHMIOHECOPTaHNUECKUXMOPTAHMYECKUXBEIIECTB)CCO
00 IeHUEeMTIPABIII0E30MaCHOTO0OpAIeHUSCBEIIECTBAMHUIIIA
0opaTopHEIMOOOPYAOBaHKEM,(HOPMYTUPOBATHIEIUUCCIIE]T
OBaHUS,PEIOCTABIATh B PA3IUYHON (opMe pPe3yNbTaThl
HKCIEPUMEHTA,aHANTM3UPOBATHU OLIEHUBATHUXIOCTOBEPHOCTD;

- YMETb  OCYHIECTBIATh  IIEJNICHANpPABICHHbIH  MOHMCK
XUMUYECKOWMH(OPMAlMM B Pa3NUYHBIX  HCTOYHHMKAX
(HayuHas | yueOHO-
HayYHasIIUTEPaTypa,cpecTBaMaccoBoiinadopmaliu,cetb
TEPHET W Jpyrue),  KPUTHYECKH  aHAJIU3UPOBATDH
XUMHUUECKYIOUH(DOpMAITIo, TepepadaThiBaTheCUUCIIONb30B
aTbBCOOTBETCTBHH C TIOCTABJICHHON yueOHOH 3a1auei;

- BIQJETh CHCTEMOM 3HAHMH O METOJAX HAyYHOTO
TMI03HAHUSABICHUATIPUPO/IBI, UCTIONB3Y EMBIXBECTECTBEHHBIXHA
YKaxXuyMEeHUSAMUIPUMEHAThITH3HAHUAIPHIKCIIEPUMEHTAIBHO
MUCCNEJIOBAHUU BEWIECTB U NS OOBSACHEHUS XUMHYECKHUX
SABJICHUI, UMEOIIUXMECTOBIIPUPOIECTIPAKTHUECKONIEATEbH

0CTH
'-IGJIOBGKaI/IBHOBC@HHCBHOﬁ)KH3HH;
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OK04.9¢pdexTuBHOB
3aUMOJIECHICTBOBATHUP
a00TaThBKOJLICKTHBE
HKOMaH e

- TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOCTOSTEIbHOCTH
HCaMOONPEIEICHUIO;

-OB/IaICHUEHABbIKAMUYYEOHO-

HCCIIEI0BATENbCKOM, IIPOEKTHOUMCOLMANTBHOMAEATENLHOCTH;

OBaagenue YHHBEpCAJIbHbIMH

KOMMYHHKATHBHBIMUIEHCTBUSIMH:
0)coBMeCTHAAIEATEILHOCTD:

- yMeThb TUIQHUPOBATb W  BBIIOJHATH  XUMUYECKUH
SKCIIEPUMEHT (MPEBPAIleHUAOPTAHNYECKUXBEIECTBIPHHAT
PEBaHUM, 0Ty eHHEITUIICHANN3YYeHNEETOCBOW CTB,KaueCTBE
HHBICPEAKIMM HA albJETUIBL, KpaxMal, YKCyCHYI) KHCIOTY;
NICHATypanusI0eIKOB TMpPH HArPEBAHWM, IIBETHBIC PEAKIUH
0enKOB, MPOBOAUTHPEAKINH HOHHOTO OOMEHA, ONpEAeNsTh
Cpefly BOIHBIX PacTBOPOB,KAYECTBEHHBICPEAKIIMMHACYIIb(AT-
,kapOOHAT-UXIOPH]I-

AHMOHBI, HAKATHOHAMMOHHS; PeNIaThIKCTIEPUMEHTAb HbIE3a 1Al
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- [OHUMATBUUCIIONB30BATHIIPEUMYIECTBAKOMAH IH ONMNH
JMBUYaJbHOUPAOOTHI;

- IPUHUMATBLEINCOBMECTHONIEATENBHOCTH,0PTaHU30BbIBATD
¥ KOOPAMHHMPOBATb JEUCTBHA 10 €€ JOCTHKCHHUIO:
COCTABIIATHILIAHICUCTBH,PACTIPEAEIATHPOIUCYYETOMM
HEHHIy4acTHUKOBOOCY K AaThPE3yIbTaThICOBMECTHOHPAOOTHI;
- KOOPAMHUPOBaTh M  BHIIOJNHATH pabOTy B  YCIOBUAX
peabHOr0,BUPTYATbHOTOMKOMOMHUPOBAHHOTOB3AUMOIEHCT
BUS,
- OCYILECTBIATHIIO3UTUBHOECTPATETHIECKOETIOBEICHUEB PA
3MMYHBIX ~ CUTyalusX,  OPOSABIATb  TBOPYECTBO M
BOOOpakeHHe,0bI ThMHUI[ATHBHBIM
OBuaeHHeyHHBepCATbLHBIMHP Ty I THBHBIMUACHCTBHAMH
:I)IPUHSATHECEOAAPYTHXTION e :

- IPUHUMATHbMOTHBBIMAPTYMEHTHI IPYTUXITI0ICUTIPUAHAITH3

€pe3yJIbTaTOB/IEATENbHOCTH;

- IPU3HABATHCBOECTIPABOMITPABOIPYTUXITIOICHHAO I OKH;
- Pa3BUBATHCIIOCOOHOCTHIIOHMMATEMHUPCTIO3UIIHUIPYTOT
0YEJIOBEKA,

noremam"Mertamnsl"u"HemeTannsl")BCOOTBETCTBUKCIIPABHU
JNAMUTEXHUKI0€30MaCHOCTUTIPHOOPAIe HUUCBEECTBAMUIITA00D
aTOPHBIMOOOPYI0BAHHEM;TIPEACTABIATHPE3YIbTATHI X UMUYEC
KOT'O3KCIIEpUMEHTaB(POpME3anCUyPABHEHUN COOTBETCTBY
IOMIUXpeaK itk hOpMyIUPOBATHBBIBOIBIHAOCHOBEITHXPE3YJIb
TaToB;

-yMeTh  CaMOCTOSATENbHO MJIAHHPOBATH U  TMPOBOJUTH
XMMHYECKUUIKCTIEPUMEHT (TOJyYyeHHe M H3Y4YeHHE CBOMCTB
HEOPTraHMYECKHX HOPTaHUYECKUX BEIHIECTB, KaueCTBEHHbBIE
peakiuu
YIJI€BOJIOPOI0BPA3TUYHBIXKIACCOBUKHCIOPOICOACPKAIIUXO
PraHUYECKUXBENIECTB, PENICHHE IKCEPUMEHTAbHBIX 3a]1a4 TI0
pacmo3HaBaHMIOH €OPTAHMYECKUXHOPTaHUYECKUX BEIIECTB)CCO
0o IeHneMIpaBUII0€30MacHOT000paleHUACBEIeCTBAMUUIIA
00paTopHEIMOOOPYAOBAHKEM,(HOPMYITHPOBATHICITUUCCIIE]T
OBaHMSA,TPENOCTABIATh B Pa3IUYHOM (opMe pe3yJbTaThl
IKCIIEPUMEHTA,aHATM3MPOBATHH OL[EHUBATHUXI0CTOBEPHOCTD;
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OKO07.CopnetictBoBaThC
OXpaHEHUIOOKPYKAI0
neicpens,pecypcocoe
PEKEHHIO,IPUMEHSTh
3HAHUA
00M3MCHCHUUKINMATA,
NPUHLHUITBIOEPEIKITU
BOTOIPOMU3BO/ICTRA,
3 PEeKTUBHOIEHCTBO
BaThB

Bo0acTHIK0/10rHYeCKOrOBOCIIMTAHNSA

- c(hOpPMUPOBAHHOCTb 3KOJIOTUYECKOM KYJIBTYpBbI,
TIOHUMAaHHUEBIUSAHNA COLMATBHO-9KOHOMUYECKUX
IIPOLIECCOB Ha

COCTOSIHUETIPUPOJHOMHUCOIUATBHOMCPEIBI,0CO3HAHUETI00
aJTbHOTOXAPaKTEPAIKOIOTHUECKUXTIPOOITEM;

- IUIAHUPOBAHUE U OCYLIECTBJICHUE  JICUCTBUU B
OKPYKaIIIEN CPEEHA0CHOBE3HAHUALIEIEC Y CTOMYUBOTO
Pa3BUTHAYEIIOBEYECTBA;
AKTUBHOCHENPUATUEICHCTBUM, TPUHOCAIIUXBPEIOKPYXKa
OLIEHCPEIE;

- YMEHHENPOTHO3MPOBATHHEOIAr O PUATHBIEIKOIOTUUESCKIE
TOCIIE/ICTBUANPE AP MHUMAEMbIX 1€ ICTBU I, IPEA0TBPALLATHUX;

- chopmMupoBaTH XUMUYECKOM

COCTaBJIAIONICHECTECTBEHHOHAYYHOH KapTUHBl MHpa, POJIH

OpCaACTaBICHUA: 0

XUMHUH B
TMO3HAHUUSABICHUNTTPUPO/IbI,BYOPMUPOBAHU MM BIILTICHUSAUKY T

bTYPBUIMYHOCTH, €€  (DYHKIMOHAIbHOM  IPaMOTHOCTH,
HEOOXOAMMOM  JUISApelieHnus]  MPaKTHYECKUX  3a7ay U
3KOJIOTUYECKH

000CHOBAHHOT 00THOLIEHHAKCBOEMY310POBBIOMITPHPOIHOMCP
Cac,

- YMeTbCOOI0AaThIPABUIAIKOIOTHUECKUILIENECO00PAZHOT O
oBelieHHS B OBITY W TPYJIOBOH JEATENBHOCTH B IHEJAX
COXPaHEHUACBOETO 3J0POBbS M OKPYXAIILIEH NPUPOAHOM

Cpelbl; yYMTHIBATHOMACHOCTh BO3JCHCTBUS HA  JKUBBIE
OpraHU3MBbl

OTpe/eTeHHBIXBELIECTB,TOHUMAS CMBICIITIOKA3aTENANPEEIbH
OMJIONY CTUMOM

KOHIICHTpAIINU,
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4pe3BbIYAIHBI - pacIIMpEHHE OIbITa JEATENbHOCTH - YMETBIIPOTHO3UPOBATh,aHATN3UPOBATHUOLICHUBATHCIIO3ULIU
XCUTyalUsAX 3KOJIOTHYECKOMHATIPABIEHHOCTH; 9KOJI0rn4ecKoi0e30MacHOCTHIIOCIEICTBUAOBITOBOMU PO
- OBJIa/ICHUEHABbIKAMHY4E0HO- U3BOJICTBEHHOMIEATENBHOCTH
MCCIIEI0BATENbCKOU, IPOEKTHONUCOLUATBHOMAEATENLHOCTH 4eJioBeKa,CBA3aHHocepepaboTKoi BEILECTB;
; HCII0Jb30BATh TIOJTyYEHHbIE 3HAHUA
JANPUHATAATPAMOTHBIX PEIIEHUITPOOIEMBCUTYALIHAX, CBA3AHH
BIXCXUMMEH;
- YMETh OCO3HABAaTh ONACHOCTb BO3JEUCTBMS HA JKUBBIE
OpraHM3MBIONPE/IETIEHHBIX BELIECTB, IOHUMAsk CMBICI TOKA3aTENs
MPEAETbHOMAONYCTUMON KOHLEHTPALMKM, M TOACHATH Ha
npumMepax
CHOCOOBIYMEHbIIEHU AU PEI0TBPAILEHUANXBPEAHOTOBO3IEHC
TBUSHA
OpraHU3MUEIIOBEKA.
1K ...
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3HKyKa3LIBa}0Tc;IBCOOTBeTCTBHHcCDFOCCHOpeanmyeMoﬁnpO(beccnn/cneunaanocm
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2. CtpykTypancoepaHneo0eo0pa3oBaTe bHOMTHCIATTHHBI«X HMHSD)

2.1, O0beMauCHHIIHHBINBHABIYYE0HOHPAOOTHI

Bunyuednoiipadorsl O0bemBuacax
O0bemoOpa3oBaTebHOMIPOrPAMMBITHCLHILIHHBI 144
BT.Y.

OcHoBHoOecoIep:kaHKE 102
BT.U..

TEOPETHYECKOeO0yUeHHE 42
NPAKTUYECKUC3AHATHSA 42
BT.4.KOHTPOJBHBIEPAOOTHI 10
nabopaTOpHBIC3AHATUS 18
IIpodeccronanbHO-0pHEHTHPOBAHHOECOIEPKAHE(COAEPKAHHE

TPHKJIATHOTOMO/TYJIs) 42
BT.Y.:

TeopeTuyecKoeo0yueHme 8
TIPaKTUYECKUE3AHATUS 22
1abopaTOPHBIC3AHATHS 12

IIpomeskyTounasiaTTecTaNUsA (IK3AMEH) -




2.2. TeMaTM4ECKMHNNAHUCOLEPKaHNE AUCLMMIUHDI

HanmeHoBaHuU CopepkaHney4e6Horo Mmatepuana(oCHOBHOEMNPOdeCcCMOHaIbHO-OPUEHTMPOBAHHOE), labopaTopHbleN 06bem Mo Mo
e NpaKTUYECKUE3AHATHUA, IPUKNaAHONMOAY b 4yacos nnaH| dakrty
pasaenosuTem y
1 2 3
OcHoBHoecoaepKaHHue 102
Pa3gen1.0cHoBbICTPOEHUABELLECTBA 8
Tematl.1. OcHoBHOecoaepKaHHue 6
CtpoeHneatomoB | TeopeTMyeckoeoby4eHue 4
XMUMHUYECKUX CoBpeMeHHasMOLENbCTPOEHMAATOMA. INIEKTPOHHAAKOHDUIYpaLmaaToma. KnaccurKaLmMAaXMMUYeCcKux
3NEMEHTOBU 3/IEMEHTOB(S-, p-,d-31eMeHTbI). BaNeHTHbIEINEKTPOHbI. BaI€HTHOCTb. INEKTPOHHAANPUPOAAXMMMYECKOM
npupoja CBA3U. DNIEKTPOOTPULIATE/IbHOCTb. KOBaNIEHTHAACBA3b, €6Pa3HOBMAHOC TUMMEXAHU3MbIOBPA30BaHMSA
XMMUYECKOM (06MEHHBIMMAOHOPHO-aKLENTOPHBIM). MOHHAsACBA3b. MeTanIyecKascBA3b. BogopoaHascBA3b. 4
CBA3N MeskmoneKkynspHbleB3aUMOAENCTBUA.
130TOMbI,0CHOBHOEMBO36Y X AEHHOECOCTOSHUEATOMA, TMBPHAM3ALMAATOMHBIXOPBUTANEN.
lMpaKkTU4YeckuesaHATUA 2
PelleH1enpaKkTMYECKMX3aAaHUHHACOCTAB/IEHMEDNIEKTPOHHO -TPadUUECKUXDOPMYI3IEMEHTOBT -4
nepuozoB.
Pel.ueHMe3aAaHMl‘;1HaMCI'I0}1b30BaHMEXMvMM‘-IeCKOl\/'iCMMPOnMKMMHa3BaHMﬁCOE,qMHEHVII‘/]‘I:IOHOMEHKnaType 2
MEXYHapoAHOrocot3aTeopeTM4eCKOMMNPUKIaJHONXMMUNUTPUBUAIbHBIXHA3BAHUMANACOCTABIEHNA
XUMMYECKUX(DOPMYNABYXAaTOMHBIXCOEAMHEHNH (OKCHA0B, CYybhHAOB, TMAPUAOBHT. M. )UAPYIUX
HEOpFaHMLIGCKMXCOE,CIMHEHVIFIOTAE)'IbeIXK}'IaCCOB.
Temat.2. OCHOBHOECOAEPKaHHe 2
MeproAMYHECKMM| Teopetnueckoeobyyetie
3aKOHMTabAMLA
MpaKTMYECKUE3aHATHA 2
AM.MeHgeneesa
lNeproanyeckasicuctemaxummieckmxanementosl..MeHoeneesa.dusnyeckuincmbicnlleproanyeckoro
3akoHa[l.N.MeHgeneeBa.3akoHOMEPHOCTUM3MEHEHUSICBONCTBXMMMYECKIXITNIEMEHTOB,00pa3yeMbIXumMm
MPOCTLIXMCMOXHBIXBELLECTBBCOOTBETCTBUNCTIONOKEHNEMXMMIUYECKOroanemMeHTaB leproanyeckoii 2
cucteme.MupoBo3speHyeckoenHayyHoesHauyeHuellepuoaunyeckorosakoHall.M.Mergeneesa.lporHosbl
[./.MeHaeneeBa. OTKpbITUEHOBLIXXMMUYECKNXITIEMEHTOB.
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PeLIJGHVleﬂpaKTI/IKO-OpMeHTMpOBaHHbIXTeOpeTI/I‘-IeCKI/IXGGJZI,aHMVIHaXﬁpaKTepVI3aLlMPOXVIMI/I‘-IeCKI/IXSJ'IeMeHTOB
« MeTaJ’IJ’IVI‘-IeCKI/Ie/HeMeTaJ'IﬂquCKMGCBOVICTBa,SJ'IeKTDOOTpI/ILI,aTeJ'IbHOCTbI/ICpOﬂCTBOKSﬂeKTpOHyXMMMHGCKI/IXSJ'IGMeHTOBBCOOTBeTCTBVIeC
NX3JTEKTPOHHBIMCTPOEHNEMUNONIOXKEHNEM BI'IepMO,D,VI‘-IeCKOVICVICTeMeXI/IMI/IHGCKVIXSﬂeMeHTOB,D,.M .MeHpeneeBay.

Pa3gen2. XuMu4ecK1epeaxkumm

12

Tema2.1.TunbIXMMHK
YyecKMxpeakLmm

OCHOBHOECOAEP)KaHMe

TeopeTnyeckoeobyyeHme

KﬂaCCMCbVIKaLlI/IHI/ITI/II'IbIXI/IMI/I‘-IeCKI/IXpea KHMﬂcyHaCTMeMHeOpFaHI/I‘-IeCKI/IXBeLIJ,eCTB.KOJ'IW-IeCTBeHHbIGOTHOLIJeHI/IFIBXI/IMI/II/I .OCcHoBHblekonuyecT
BeHHbIGSaKOHbIBXI/IMI/II/II/IpaCLIeTbII'onpaBHeHMﬂMXMMW-IeCKI/IXpeaKLlI/IVI.
MOJ'IbKaKe,qI/IHI/ILl,aKOJ'II/I‘-IeCTBaBeU.leCTBa.MOJ'IHpHaﬂMacca.3aKOHbICOXpaHeHM$|MaCCbIMSHepFI/IVI .3aKOHABOFaAp0.MOﬂﬂ prIMO6'beMFa3OB.OT
HOCUTENbHaANNOTHOCTLIA30B.

Peakuumkomnnekcoobpa3oBaHWsiCy4acTeMHEOPraHNYECKMXBELLECTB(HaNPUMePernapoKCOKOMMIIEKCOB
LIMHKaWantioMuHms).

MpakTMyeckunesaHaTUA

CocTaBneHneypaBHEHNAPEAKLIMICOEANHEHWS, PA3NTOKEHNS, 3aMeLLLEH IS, 00MeHa. Y paBHEHUSPEAKLMATOPEHMS ,MOHHOTOOOMEHA, OKUCTIEHNSI -
BOCCTaHOBIEHMSI.

PacyeTKONMYECTBEHHBIX XapaKTEPUCTUKICXOAHbIX BELLECTB UNPOLYKTOB

peakLmn. PacyeTkonn4eCcTBEHHbIXXapaKTepUCTUKMPOAYKTapeaKkLMMCOe L MHEHUS , €CIIMOAHON3BELLECTBAAHOBN3ObITKEM/MMMCOAE PKUTIPUMECH
.Pacuet maccoBonmnnobbeMHOMIONMBLIXOAA NPOAYKTa PeaKUMNCOEAMHEHNS OT TEOPETUYECKMBO3MOXHOIO.PacyeT 06 beMHbIX
OTHOLEeHWiAra3oB.PacyeT Macchl(06bem,konmM4ecTBo BELLECTBA)
NPOAYKTapeaKLm,eCIMOAHOU3BELLECTBAAHOBBMAEPACTBOPaCONpeLeNeHHOMacCOBOMAONEAPACTBOPEHHOTO

BELLEeCTBA.

ypaBHeHI/IFIOKI/ICJ'IeHVIFI-BOCCTaHOBJ'IeHI/IH.CTeI'IeHb okucneHus.OkuenuTenb MBOCCTaHOBUTEb.OKUCIIMTENBHO-
BOCCTaHOBUTENbHbIEPEaKLMB Npupoae,npon3BoACTBEHHbIX NpoLeccax VI)KV|3He,D,eFITeJ'IbHOCTI/IOpFaHI/BMOB.OKVICJ'IVITeJ'IbHO-
BOCCTaHOBUTENBHBLINNOTEHLMANCpeabl.

COCTaBJ'IeHI/IeI/IypaBHVIBaHVIeOKVICJ'IVITeJ'IbHO-
BOCCTaHOBI/ITeJ'IbeIXpeaKU,VIl7IMeTOIZl,OMSI'IeKTpOHHOI'OGaJ'Icha.TI/IHI/I"IHbIeHeOpFaHVI‘-IeCKVIeOKVICJ'IVITeJ'II/II/I

BOCCTaHOBUTENW.ONEKTPONM3PacTBOPOBHPACTIABOBCOIIEN.

Tema
2.2.2NeKTpoUTHYEC
Kas

OcHoBHoecoaepxaHue

TeopeTuyeckoeobyyeHue
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auccoumanms
MMOHHbIMOBMEH

TeOpMHSJ'IeKTpOJ'II/ITI/NGCKOIZJZI,VICCOLI,VIGLWIVI.
PeaKLI,VIVII/IOHHOFOO6MeHa.COCTaBﬂeHVlepeaKLI,MﬁMOHHOFOO6MeHaﬂyTeMCOCTaBﬂeHVIFWIXI'IOJ'IHbIXVICOKpaLLl,eHHbIXI/IOHHblxypaBHeHVIVI.
Fm,qponmsconelh .3HaquV|erV|,qpon 13aBBbMONOrNYECKXOOMEHHBIXN poueccax.

I'IpmmeHeHmermuponmsaBn POMBbILLNEHHOCTW.

Na6opaTtopHble3aHATHS

NabopatopHasipaboTa«Peakummrngponinsa.
WccnepnoBannecpeabipacTBOpoBCoreit,00pa3oBaHHbLIXCUbHBIMUCIIA0LIMANPOTONMUTaM, MXPEAKLMIAC PACTBOPAMULLENOHNN
kapboHaTaHaTpus.CocTarneHne peakuuiirngponusaconei.

KoHTponbHasA
pab6ota1l

CTPOGHMEBG LecTBanxmmmyecKnepeakumm.

Pasgen3.

CTPOGHMeMCBOﬁCTBaHEOPFaHVI‘-IGCKVIXBeI.I.leCTB

24

Tema
3.1.Knaccuduka
LMA,HOMEHKNATY
paucTpoeHueHe
OpraHuyecKkuxee
LecTB

OCHOBHOGCOAGP)‘KaHMe

TeopeTuyeckoeobyyeHue

MpeameTHEOPraHNYECKONXMMIUK. B3aMMOCBA3bHEOpraHnyecknxBeLL ecTB.KnaccugukaumsHeopraHueckmxeeLLecTB.[poCcTbIENCNIOXHBIEBELL
ecTBa.
OCHOBHbIEKINACCHICOXHBLIXBELLECTB(OKCUAbI, TMAPOKCUABI KMCIOTbI,CONK).HOMEHKNaTypanHa3BaHMEHEOPraHNYECKMXBELLECTBUCXOAAN3NXXM
MUYECKONOPMYTBIMMICOCTABNIEHNEXMMUYECKONDOPMYTBIMCXOAAN3HA3BAHWSIBELLECTBANOMEXYHAPOAHONNIUTPUBMATIBHO HOMEHKNAT
ype.

MexmonekynspHbleB3aumogencTeus.Kpuctannormgparsl. ArperatHblecocTosHUsABeLLeCTBa. KpucTannuieckuenamopdHeleBeLectsa. Tunbl
KpUCTannnyeckmxpeLLeTok(aTomHas, MonekynsapHas,MoHHas MeTannmyeckas ).3aBncumocTbM3MIECKMXCBONCTBBELLECTBAOTTUNAKPUCTAN
nueckompeLeTkn.MpnumHbIMHOroo6 pasnsaBeLLeCTB.

CoBpeMeHHbIeNpeCTaBIEHNSOCTPOEHUUTBEPABIX, KUAKMXMra3006pasHbIXBELLeCTB. KugKkmekpucTansbl.

MpakTnyecknesaHATUA

PeleHve 3agay Ha pacyeT MaccoBoW JONM (MacChl) XMMUYECKOTro aneMeHTa (CoeamHeHust) B Monekyrne (cMmech).

Pelexne NPaKTUYECKNX 3adaHun no Knaccudmkaumm, HOMeHKnaType " XUMUYECKUM hopmynam
HeopraHUYeCKMXBELL ECTBPA3NMYHbIXKACCOB(Ha3blBATbUCOCTaBNATb(OPMYTbIXMMUYECKUXBELLECTB,0NpeaenaTh
NPWUHaANEeXHOCTLKKNACCY).
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MNcTouHUKMXMMUYeckoMMHdopMaLmin(HayYHasny4ebHo-HayYHasnuTepaTypa,cpeacTBamMmaccoBom
nHchopMaLIu,ceTbMHTepHETUAPYTME ).TTONCKMHIOPMALIMMNOHa3BaHNAM, MAEHTU(MKATOPaM, CTPYKTYpHEIMdDOpMYam.

Tema 3.2. Ou3nKo- | OcHoBHoecoaepxaHne 12
XMMHNYECKNECBO | TeopetnyeckoeobyyeHue 6
MCTBAHEOPTraHMY | MeTannbl.OBLimednanyeck1enxummiecknecBoricTeameTano.CnocobbinonyyeHus.
eCKMXBeLlecTB 3HaveHneMeTannoBUHEMETANOBBNPUPOLENKM3HEAEATENBHOCTUYENIOBEKANOPraHN3MOB.KOppo3nAMETan oB: BULLIKOPPO3UM, 2
CnocobbI3aLLUTLIMETANIOBOTKOPPO3UM.
Hemetannel. O6LwmednanyeckmenxummyeckmecBoicTBaHeMeTannoB. TunmyHblieceoncTeameTannoslY —
YlIrpynn.KnaccudrkaumsmHomeHknatypacoeamHeHniiHeMeTannos. KpyroBopoTbiGMOreHHbIX3-1eMEHTOBB 2
npupoae.
XUMWUYECKMECBONCTBA OCHOBHbIX KIaCCOB HEOPraHNYECKMX BELLECTB (OKCWAO0B,IMAPOKCUA0B,KUCTOT, CONennap. ).
3aKOHOMEPHOCTHBM3MEHEHUMCBONCTBNPOCTLIXBELLECTB,BOAOPOAHBIXCOEAMHEHNI, BbICLINXOKCU0BM 2
rMapoKCUO0B.
MpaKkTMyecKuesaHaTMS 4
CocraBneHue ypaBHEHUA XMMWYECKWX peakuui C y4acTeM NPOCTbIX M CROXHBIX HEOPraHM4yeCKnx BELLEeCTB:OKCMOOB MeTanmnos,
HeMeTansnos " amOoTEpPHbIX 3I1EMEHTOB; HEeOopraHWM4eCcKnX Kucnor, OCHOBaHW n
aM(OTEPHBIXTMAPOKCMA0B,HEOPTaHUYECKUXCONEN, XapaKTEPU3YOLLMXMXCBOMCTBA. 4
PelueHnenpakTnko-opueHTUPOBaHHbLIXTEOPETUYECKMX3aAaHUIHACBONCTBaNNOMyYEHNEHEOPT aHNYECKIX
BELLECTB.
Na6opaTopHble3aHaTus 2
NabopatopHaspaboTa«CBoNCTBaMETANTOBUHEMETAIIOBY.
WNccnepnosanne nU3MYECKUX U XMMUYECKUX CBOWCTB METansioB U HEMETaNMoB. PelleHne akcnepMMeHTanbHbIx3agady no cBoMCTBam 2
XUMWYECKMM CBOVICTBAM METAIINIOB M HEMETAIINOB, MO PACNO3HABAHMIO U MOMYYEHNIOCOEANHEHMNMETaNSI0OBUHEMETAIIIOB.
TeMa OcHoBHoecoaepxaHue 4
3.3.TpoM3BOACTB | TeopeTuueckoeobyuetne 2
OHeOopraHN4YeCKU | O6wrenpeacTaBneHNSONPOMbILLEHHLIXCMOCOBAXMONYYEHUSXUMUYE CKUXBELLECTB(HANPUMepenpon3BoacTBaaMmmmaka,cepH
XBELLECTB. 3HAYEHNE | OMKMCIIOT!). 7
UNPUMEHEHMEB YepHasuuseTHasmeTannyprvs.lIpakTmyeckoenpuMeHeHN e3NeKT ponn3aansanony eHUALLENOYHbIX,
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ObITY U LieI04HO3EMENbHBIXMETaII0BUATIIOMUHNUA . CTEKTIOMCUIMKATHAATNPOMBILLIEHHOCTb.

HanpoM3BOACT Mpo61eMaoTX040BMNOGOYHLIXMPOAYKTOB.

BE NpakTUyeckuesaHATUA 2
PelieHMe NpaKTUKO-OPUEHTUPOBAHHbIX 3aZaHWMM O POAM  HEOPraHWYECKOM XMMMM B PasBUTMM
MeANULMHbI,CO3JaHNM HOBbIX MaTEPUAOB (B CTPOMTE/ILCTBE M Ap. OTPACAAX NPOMbILLNEHHOCTH), HOBbIX MCTOYHMKOB 7
3HEPrumn(anbTePHATUBHBIEUCTOYHUKMIHEPTUM)BPELLEHUUNPOBNEMIKOOM MYECKOM, SHEPTrETUYECKOMMMUILEBOM
6€e30MacHOCTM.

KoHTponbHas .

CBOMCTBaHEOPraHMYeCKMXBELLECTB. 2
pabota2

Pa3gen4. CTpoeHNenCcBOMCTBAOPraHUYECKUXBELLECTB 28

Tema OcHoBHOecoaepKaHue 4

4.1.Knaccuomkaumsa | Teopetnyeckoeobyyerue 2

,CTPOEHUE MpeAMETOpraHUYECKOMXMMIM. B3aMMOCBA3bHEOPraHUYECKUXMOPTaHUYECKMXBELLECTB.

MHOMEHKNATYPaop | XumMmMyecKoe CTpoeHMe KaK MOpAZOK COeAMHEHMA aTOMOB B MOJIEKYNEe COMIaCHO WX BaJIEHTHOCTY.

FaHM4ECKMXBELLEC | OCHOBHbIENO0KEHUATEOPUMXMMUYECKOTOCTPOEHMAOPraHUYECKMXCoeaAnHEHNIUA. M. By TnepoBa. YriepoaHbIACK

B €11€TOPraHUYEeCKOM MONEKY /b, 7
MonekynapHble M CTPYKTYpHble (Pa3BEPHYTbIE, COKPALLEHHbIE) XUMMYECKME (OPMY/bl. 3aBUCUMOCTb CBOMCTB
BeWeCTB 0T XMMMYECKOro CTPOEHMA MONEKYN. M3oMepua M M30OMepbl (CTPYKTYpHasA,reoMeTpuyeckas(uumc-
TpaHC-M3oMepus).KpaTHOCTbXMMUYECKOMCBSA3M.

MoHATHeodYHKLMOHaNbHOMT pynne.[TpUMHLMNbIKNACCUMUKALMMOPTraHUYECKMXCOE AMHEH NI . MK iyHapo AHas

HOMEHK ATy paun pUHLMMbIHOMEHK1ATy pblOpr aHUYECKMXCOE AMHEHMM.

lpaKkTUyecKuesaHATHA 2
HoMeHKnaTypaopraHMyecKkux

COeAMHEHNMOTAE/IbHbIXKIACCOB(HAChILLEHHbIE, HEHACBILLEHHbIEMAPOMATUYECKUE  YTIEBOAOPOAbI,  CMIUPTbI,
(eHoNbl, anbiernipl, KETOHbI, KAPOOHOBbIE KMCNOTbI U Ap.) 2
CocTaBNIEHMENO/IHBIX U COKPALLEHHbIX CTPYKTYPHbIX (DOPMYN OpraHMYecKMx BewecTB OTAeNbHbIX KacCoB,
MCMoNb3yA

MXHa3BaHUAMOCMCTEMATUYECKOMHOMEHKNATYpe. PacyeTbinpocTenILEN(OPMY/IbIOPraHUYECKOMMOIEKY b,
MCXOLAN331IEMEHTHOIOCOCTaBa(B%).

OcHoBHOecoAepKaHue 14
TeopeTuueckoeobyyeHue 10
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Tema4.2.CBoMCTBAO
praHmMyecKuxcoe
AMHEHMN

OU3MKO-XMMMYECKMECBOMCTBAOPraHMYECKMXCOE AMHEHNMOT 1€ IbHBIXKIACCOB(0CO6EHHOCTHUKAACCUMMMKALMM
MHOMEHKNATYPbIBHY TPMK/IACCa;rOMOJIOrMYECKMMPAAMO6LIaAhOPMYa;u3oMepus; DU3MYECKUECBOMCTBA; XUMM
YECKMECBOMCTBA;CNOCOBbINOIYYEHMS):

npeaenbHbleyr1eBoAopopl. FopeHMeMEeTaHaKaK0AMHU30CHOBHbBIXMCTOYHMKOBTENIABMPOMbILLIIEHHOCTUHOLITY. C
BOMCTBAMNpUPOAHbIXYrIEBOJ0POO0B,HaX0X A€HUEBNPUPOAEUNPUMEHEHUEANKAHOB;

HenpeaebHbleMapoOMaTUHECKMEYTIEBOAOPOAbI. |-|01'Il4Mepl/i3aLl,l4H3TW'IeHaKaKOCHOBHOGHaI'IpaBI'IeH neeroncnosib
3OBaHMﬂ.rOpeH neaueTneHakakUCTOHYHMKBbBICOKOTEMNEPATYPHOTron1aMeHNANIACBapKMHUPE3KHU
MEeTaJ1J10B;

- KWC/NOpOACOAEPKAWME COEAMHEHWS (CMMPTbI M npocTbie  3upbl, (GEHOMbI, anbAerAbl M  KETOHbI,
Kap6OHOBBIEKMCNOTBIMMXMPOM3BOAHbIE). MPAKTUUYECKOENPUMEHEHWEITUNEHT IMKONA, FMLEPUHA, DeHoNa. MpHUM
eHeHuedOopManbAermaa,aletanbAermaa, yKCyCHoOMKMUCN0TbI. MbllaKaKCoONMMBbICILIMXKAPBOHOBBIXKMCIOT. MOI0LL M
e

CBOMCTBaMbING;

-a30TcojepxalinecoegMHeHNA (aMM HbIMaMHUHOKHUCANOThI ,6en Kn).

KJ'IaCCl/ICI)l/IKaLLMFIMOC06eHHOCTMOpFaH I/I‘-IeCKMXpeaKUMﬁ . PeaKLIMOHHbIeLl,eHprI. Pagukansl .I'IepBOHaqaanble
I'IOHFITMFIOTMﬂaXMMexaHMBMaXOPI’aHM‘-leCKMXpeaKLLMﬁ.

I'Ipakmqecxuesaﬂﬂma

PeweHuneLenoyekn peBpaLLl,eHMl\/iHaFEHeTM YeCKYCBA3bMEK JYK/TaCCaMUOpraHnY4eCKHUXCcoen HEHMMCCOCTABNEHMEMHA
3BaHl4l‘/liopI'aHM‘-IGCKMXCOGAMHGHMﬁI’IOTpMBM&)’IbHOﬁW’I MMe)KAyHaPOﬂ,HOlZCMCTeMaTM‘-IeCKOﬁ
HOMEHK1aType. PeLueHMepacquHblxsaAaq noypaBHEH MﬂMpeaKLlMﬁcyqaCTMeMOPFaHW-IeCKMXBeLLLeCTB .

JlabopaTopHble3aHATHSA

JlabopaTopHaspaboTa«onyyeHUe3TUIEHaUU3y YEeHUEErOCBONCTB .
MonyyeHnesTUNEeHaU33TaH0NaB1abopaTOPUMMM3Y YeHUeEr 0DMU3UYECKUXMXMMMYECKMXCBOMCTB. COCTaBNEHMEPEaKLIMIA
NpMUCOe AMHEHUAMOKMCIEHMAHANPUMEPEITUEHA. PellieHre pacyeTHbIX3a4auC MCNO/Ib30BAHMEMNIOTHOCTMIa30BMNOBO

AOPOZyMBO3AYXY.

Tema
4.3.0praHuyeck

OCHOBHOGCOAGP)KaHMe

TeopeTuyeckoeobyyeHue
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neBselLecTsa
BXW3HEeLeATeIbHO
CTMYeNoBeKa.
lpoun3soacTBOM

BuoopraHuueckue coegnHeHus. MNMpuUMeHeHWe M Guonorndeckas pob yraesoaos. OKUCIEHUE YrIeBOA0B -
MCTOYHMK SHEPTUM KMBbIX OPraHM3MOB.

061acTH NPUMEHEHMA aMMHOKMCOT. peBpalleHus 6eKOB NULLM BOpraHM3Me.
BronoruieckmedyHKLUMMGENKOB. BUoNOrMYECKUEDYHKLMMKMPOB.
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npumMeHeHneopra | HyknenHoBbleKUCNOTbl:cocTaBUCTpoeHue . CTpoeHneHykneoTaoB. CoctaBHykaenHoBbIXKMCaoT(AHK, PHK).PonbHykne
HUYECKMXBELLECTB | MHOBbIXKUCIIOTBKM3HE AATEIbHOCTUOPraHM3MOB.
BMPOMBIWNEHHOCTM  Mnop380,4CTBOOPraHMYECKMX BELLeCTB:NPOM3BOACTBOMETaHO1a, NepepaboTka
HedTH. MO TUNEHKAKKPYNHOTOHHAXKHbIM ~ MPOAYKT ~ XMMMYECKOro  NpoM3BOACTBA.  [IpUMEHeHME  3TuNeHa.
Mpoun3BOACTBO M NPUMEHEHUEKAYYYKAUPE3MHDI.
CMHTETMYECKME M MUCKYCCTBEHHblE BOJIOKHA, WX CTPOEHMe, CBOMCTBA. [IpakTMYeCKoe MCMNoNb30BaHME
BOJIOKOH.CMHTETUYECKME MNEHKMU: M30NAUMA ANA NPOBOJAOB, MeMOpaHbl AfA ONPECHEHWA BOAbl, 3alMTHbIE 2
NNEHKM [N19aBTOMOGMAEN, NNACTbipU, XMPYPrMYECKMe MOBA3KM. HoBble TEXHONOTMM  AasbHEWLEro
COBEpLUEHCTBOBAHMANOIMMEPHbIXMATEPUAJIOB.
Po/1bOpraHN4YeCcKOMXMMMMBPELLEHMMNPOGEMIHEPreTUYECKOM6E30NaCHOCTH, BPA3BUTUMME ANLMHDI,
CO3/JaHMMHOBbIXMATEPUAIOB, HOBbIXMCTOYHMKOBIHEPrM (aNbTEPHATMUBHBIEUCTOYHUKMIHEPTUN).
lpaKkTHyeckuesaHATHA 2
PelLeH1enpaKTMKO-0pUEHTMPOBAHHbIX333aHUMMNOCOCTABIEHUIOXMMUYECKMXPEAKLIMM, OTPaKaOLMX
XMMMYECKY 0K TUBHOC TbOPT aHUYECKUXCOE AMHEHUMBPA3IMYHbIXCPeaaXx (MPUPOAHDIX, 6KM0I0T MYECKMX, TEXHOT€HHbIX) 2
KouTponibHas CTPYKTYpanCBOMCTBAOPraHUYECKMXBELLECTB. 2
pa6ora3
Paszgen5. KuHeTMyecKuentepmoguHaMUyeCKMe3aKoOHOMEPHOCTUNPOTEKAHUAXUMMYECKMXPEAK LM 12
Tema OcHoBHOecoAaepKaHue 4
5.1.KuHeTueck | TeopeTnyeckoeobyuenue 2
NE3AKOHOMEPHO Xumnyeckmepeakummn.KnaccudmraumaxmmmyeckuxpeakLmi:nochasoBoMycoCTaBy (FOMOTr €HHbIEUTETEPOreHHbIE)
CTUNPOTEKAHNA | noycnonb3oBaHMIOKaTaNM3aTOPa (KAaTaIMTUYECKMEMHEKATAIMTUYECKHE).

XUMUHECKMXPE  |CkopocTb peakuuu, €€ 3aBUCMMOCTb  OT  Pas3/IMyHbiX  (haKTOPOB: MPMPOAbI  pPearupylolumx  BeLecTs,
aKLMH KOHLeHTpaLM1pearupyoLmxBeLLecTB, TemnepaTtypbl(npaBnaoBaHT - 2
Fodhda),nnowaaMpeakLMoHHOMNOBEPXHOCTH, HAaIMUMsAKaTaM3aTopa. PONbKaTaM3aTopoBBNPUPOLEN

NPOMbILLIEHHOMMPOU3BOACTBE.

JHeprusakTMBaLUuu. AKTUBMPOBaHHbIMKOMNIEKC. KaTanm3aTopbinkaTanms. PonbKatanmM3atopoBBNpupoen
NPOMbILIIEHHOMMPOM3BOACTBE.

JlabopatopHble3aHATHUA 2
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U3yyeHne 3aBMCMMOCTM CKOPOCTM XMMMYECKOW peakumMu OT KOHLEHTpauuu pearvpyrolmx BeLecTB
nUTemnepartypbl.

JlabopatopHaspaboTaHaBblGop:

1. NlabopaTopHas pab6ota «OnpeaeneHuMe  3aBUCMMOCTM  CKOPOCTM  peakuuuM OT  KOHLEHTpaumu
pearupyrLimxeeLecTs». Mccne0BaHME3aBUCMMOCTUCKOPOCTUPEAKLMMOTKOHLEHTpaLmK. Onpe aeIeHNEKOHCTA
HTbICKOPOCTUPEAKLUUT PapUUECKMMMETOA0M.

2. NabopaTopHas pa6oTa «OnpeaeneHue  3aBMCMMOCTM  CKOPOCTM  peakuMu OT  TemrnepaTypbl».
NUccneaoBaHME3aBUCMMOCTM CKOPOCTMPEAKLMMOTTEMNEPATYPbl. PacyeTaHeprumMakTMBaLMMpeakLmm.
PelueHMenpaKkT1KO-0pMEHTUPOBAHHbIX3a4aHMMHaaHaNM3(DaKTOPOB, BAMALLMXHAM3MEHEHMECKOPOCTH
XUMMYECKOMPEAKLMM.

Tema

5.2. TepmognHammnye
CKMEe3aKOHOMEPHO
CTMUNPOTEKAHMAXM
MHUYECKMXPEeAKLMM

PaBHOBecHe
XUMMYECKMX
peakumm

OCHOBHOGCOAepmaHMe

TeopeTuyeckoeobyyeHue

KnaccuduKauma XMMMYECKMX peakLmMi: No TennoBoMy 3PdEKTy (3K30TEPMMYECKME, SHAOTEPMMYECKME),
noo6bpaTMMocTM  (06paTMMble M HeobpaTumbie).  TennoBble  3PMEKTHl  XMMMUYECKMX  peaKkumH.
TepMOXMMMYECKMEYpaBHEHNS. O0BpaTMMOCTb peakUui. XMMMYECKoe paBHOBECME M €ro CMeLlleHWe noj
JAeNCTBMEM

Pa3NMYHbIX(DAKTOPOB(KOHLEHTPALMAPEar eHTOBUAMNPOAYKTOBPEAKLIMM, AaB/IEHME, TEMNEPATYPA ) A/IACO3AaHUA O
NTMMaJIbHbIXYC/I0BUMMPOTEKAHUAXUMMYECKMXNPOLIECCOB.
MOHATME063HTANbMMUUIHTPONUM. IHEprualM66ca. 3akoH eccanucne ACTBUAU3HETO. PolbCMeLLEHMS
PaBHOBECUABTEXHO/IOTMYECKMXTPOLIECCAX.

npaKTquCKMe3aHHTMH

MpuHumn/lellatenbe.BamanuepasnmyHbix hakTopoB Hau3MEHEHUEPaBHOBECUAXUMUYECKMX

peaKumit. 3aKoH A MCTBYIOLIMXMACCMKOHCTAHTaXMMMYECKOTOPaBHOBECHSA. PacyeTbipaBHOBECHbIXKOHLEHTpaLMMp
ear1pyoLMXBEeLLeCTBUNPOAYKTOBPEaKLMI. PacyeTbl TennoBoro3ddeKTapeakumm.
PelleH1enpaKTMKO-0pMEHTMUPOBaHHbIX3aJaHUMHaNpUMeHeHuenpuHumnalle-LaTtenbe ansHaxoxX AeHUS
HanpaB/IeHUACMELLEHWAPAaBHOBECHAXMMMYECKOMPEAKLIMMMaHaIM3(haKTOPOB, BAMAOLMXHACMELLEHWME XUMMYEC
KoropaBHoBecCHs.

JlabopatopHble3aHATHUA
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JlabopaTopHaspaboTa«M3yyeHneBAMAHMAPa3INYHBIX (PAKTOPOB

HaCMeLLEHMEXMMUYECKOrOpaBHOBECHA». cC e JoBaHMEBNUAHMANIMEHEHUAKOHLEHTPALMMBELLECTB, peakLmmcpe
AblMTEMNEpaTypblHACMEeLLEHNEXMMMYECKOTOpaBHOBECHA. CpaBHEHMENOYYEHHBIXPE3YIbTaTOBCTEOPETUYECKMUMPOTH
03MpyEMbIMMHAOCHOBE

npuHuymnallelllatense.
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KoHTponbHasA

CKOpOCTbXUMMYECKOMPEAKLMMUXMMUYECKOEPABHOBECHE. 2
pa6ora4

Pasgené. AncnepcHbleCUCTEMDI 10

Tema OcHoBHOecoaepaHue 4

6.1.[ncnepcHble | TeopeTuueckoeobyuyeHue 2

CUCTEMBI AncnepcHblecucTembl. KonnonaHblecuctemMbl. MCTUHHBIEPACTBOPDI.

M(aKTOPLIMXYCTO | PacTBOpeHMEKaKDU3UKO-

M4MBOCTH Xummyeckmmunpouecc.Pacteopbl.CnocobbinpmrotToBaeHMApacTBOPoB. PacTBopuMocTb.  MaccoBas  Aons
pacTBOPEHHOI0 BellecTBsa. MpeaenbHo AonycTUMble KOHLEHTpauum " )
MXMCNOJIb30BaHMEBOLLEHKEIKOI0rMYECKOMBE30MACHOCTH.

Knaccudukaums aucnepcHbix cuctem no coctaBy. CTpoeHue u akTopbl YCTOMUYMBOCTM AMCMEPCHBIX
cuctem.PacnosHaBaHMe MCTMHHBIX PacTBOPOB, KOMJOMAHbIX PacTBOPOB M rpyboaucnepcHbix cuctem. CTpoeHue
muuennbl.PaccemBaHnecBeTanpunpoxoXeHMMCBETOBOroNyYkavepesonTuyeCKMHEOZHOPOAHYoCpey (3 deKT

a

TuHgansa).

MpaKTHyecKkuesaHATHA 2
PelweHne3aayHanpuroToBeH1epacTBOpOB.

PelLeH1eNpaKTMKO-OPUEHTMPOBAHHBIX PacYeTHbIX3aZaHMMHa AMCNEPCHBIE CUCTEMbI,UCMOb3YEMbIE B 6bITOBOWM 7
NPOM3BOACTBEHHOM [EATENbHOCTM YeNoBEKa, C MO3ULMM 3KOJOrMYecKoM 6e30macHOCTU NOCAeACTBMM
MrPaMOTHbIXPELLEHMMMNPOGIEM,CBA3AHHBIXCXMMUEN.

Tema OcHoBHoecoaep:KaHue 4

6.2.1UccnesoBaHue | laGopaTopHble3aHATHA 4

CBOMCTBAWCNEPCH| /laopaTopHasipa6oTa«IpUroTOB/IEHHEPACTBOPOB-.

bIXCMCTEM ANA MpurotoBsieHWe pacTBOPOB 3aZaHHOM (MOJIAPHOM) KOHUEHTpaumMu (C  MpaKTHKo- 2

MXMAEHTUOMKAUMM | opLeHTUPOBaHHBIMMBOMPOCAMM),OMpeeieHUeC peAblBOAHbIXPaCTBOPOB.

JlabopatopHasapaboTa«MccnesoBaHNe AMCNEPCHBIXCUCTEM >,
MpUroTOBNEHUENN3YYEHUECBOMCTBANCMIEPCHBIXCUCTEMPA3HbIXBU0B: CYCMEH3MM, SMYIbCMM,KONOMAHOrOPacTB 5
opa. CpaBHEHME CBOWCTB WCTMHHbIX M KOJJIOUAHbIX PacTBOPOB, BbIABNEHME OCHOBHbIX PasMYMM
MEXAYHMMM.

KoHTponbHasA
AncnepcHblecucTeMsl. 2

pa6otab
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Pasgen7.

KayecTBeHHblepeaKLMMoBHapYKeHUAHEOPraHUYECKMXMOPTaHUYECKUXBELLECTB
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Tema
7.1.06HapyxeHue
HeopraHM4yecKmMxKaTt
MOHOB MAHWMOHOB

OcHoBHoecofepxaHue

I'Ipal(mqecxuesal-mmn

KauecTBeHHbIEXMMUYECKIEPEaKL UM, XapaKTEPHbIeANA06HapyKeHIHEOpraHYecknx BELLECTB (KaTUOHOB MaHWOHOB). CocTaBneHue
ypaBHEHUI peakumii 0bHapyxeHUs KaTWoHOB |-V rpynn 1 aHMoHOB, B T.4. BMONEKYNSAPHONMMOHHONOpMaXx.

PeaKLI,MVIO6Hapy)KeHI/I$|HeOpFaHI/I‘-IeCKVIXBeLl.leCTBBpeaJ’IbeIXO6'beKTaXOpr)KaPOLLI,GVICpG,D,bI.

Na6opaTtopHble3aHATHSA

O6HapyxeHneHeopraHN4eckMXBeLLecTB(kaTUoHOBI—
VIrpynnunmaHnoHoB)cMCNob30BaHNeMKaYeCTBEHHbIXaHANUTUYECKNX PeaKkL .

Na6opatopHasipaboTaHaBbibop:

1.JlabopatopHaspaboTra«AHanuTUyeckuepeakummkatnoHosl-VIrpynny.

lpoBeaeHeKa4eCTBEHHbIXPEAKLMIA, UCNIONb3YEMbIXANS0DHAPYKEHUAKATUOHOBIrPYNNbI(Kanus  HaTpus, MarHus, ammoHus ), lirpynnbiHanpuMe
pebapus,lirpynnei—cBuHUa, [Vrpynnbl—antoMmuHmus,
Vrpynnel—xenesa(llulll),VIrpynnei—Hukens.OnncaHmeHabniogaembixsiBNEHMANCOCTABNEHNE XUMUYECKMXPEAKLINNA.

2.JlTabopatopHasipabota«AHanMTUYecknepeakLmaHnoHOBY.
[MpoBeaeHnekaYeCTBEHHbIXpeaKLuiA,uCnonb3yeMbIxansobHapyxeHusaHnoHoB:kapboHaTa,hocthara,cynbtara,cynbduaa, HuTpara,xiop
naangp.OnucaHneHabniogaeMbIXsBNEHNANCOCTaBNEHUEXUMUYECKUX PEAKLINIA.

Tema
7.2.06HapyXeHun
€0praH14eCcKmxB
€LLeCTBOTAENbHbIX
KNaccoBC
MCNONb30BaHMEMK
ayeCcTBEHHbIXpea
KLMM

OcHoBHoOecoaepxaHue

MpakTnyecknesaHATUA

KayecTBEHHbIEXMMUYECKIEPEAKLINN, XapaKTEPHBIEANIA0OHAPYKEHNAOT AENbHBIXKNACCOBOPraHNYECKUXCOE AMHEHMIA:(DEHOIOB, anbAETMAOB,Kp
axmana,ykCyCHOMKWCIIOTbI,aMUHOKUCIOTMAP.

[eHatypaunsbenkoBnpuHarpeBaHnm,LBETHbIEPEAKLIMMOENKOB.
CocTaBneHnekayeCcTBeHHbIXpeaKL 0B HapYKeHUSI0PraHnYe CKUXCOE AMHEHNNOTAENBbHBIXKIACCOB.

NabopaTopHble3aHaTMs

OBHapyXeH1eopraHN4eCckMXcoe AMHEHNOTAENbHbIXKNaccoB. JlabopaTopHasipaboTaHas
bIbop:
1.NlTabopatopHaspaboTta«KayecTBeHHblepeakLMMHA0TAENEHBIEKACCHIOPraHNYECKUXBELLLECTBY.
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npOBe,CI,eHMeKaquTBeHHbIXpeaKHMVI,VICI'IOﬂb3yeMbIX,D,J'IﬂO6Hapy)KeHI/IFIOpraHVILIeCKVIXBeLLleCTBpa3J'II/I‘-IHbIXKJ'IaCCOBZdJeHOﬂOB,aﬂ bAernaoB,Kpax
Maﬂa,chyCHOVIKMCJ’IOTbI,aMI/IHOKVICﬂOT,6eﬂ KOB M,D,p.OﬂI/ICHHI/IeHa6J'I toJaembIxa BﬂeHVIVIVICOCTGBJ'IGHMGXI/IMI/I‘-IeCKI/IXpeaKLI,I/IIZI/I/VIﬂVICXGM.
2.J'Ia6opaTopHaﬂpa60Ta« KayecTBEHHbI VIaHaﬂM30pFaHMHeCKMXCOGJJ,MHeHMVIﬂOCt)yHKLlMOHaﬂbeIMprﬂﬂaM )).npOB efeHneKa4yeCTBeHHbIXpeakLuun
171,MCI'IOJ'IbSyeMbIXﬂ,J'IﬂpaCI'IOSHaBaHI/IﬂOpFaHM‘-IeCKMXBeIJ.I,eCTBOT,EI,eJ'IbeIXKJ'IaCCOBI'IObeHKLI,VIOHaJ'IbHbI mMrpynnam:HanpumepeamMmmHOKUCIIOTUKA p6
OHOBbIXKI/ICJ'IOT,CI'II/IpTOBI/I(beHOJ'IOB,

anbaernaoBukeToHoB.OnucaHeHabnoaaeMbIXIBNEHUANCOCTaBNEHNEXIM I/I‘-IeCKVIXpeaKLI,MﬁVI/I/IJ'II/ICXGM.

pacTBopuTens).

MpocheccroHanbHO-0pMEHTUPOBaHHOECOAEPXaHMe(coaepKaHUe NPUKNagHOroMoayns) 42
Paspens. XuMusBObITYyMNPOU3BOACTBEHHOMAEATENBHOCTUYENOBEKA 6
Tema8.1. OcHoBHOecoaepxaHue 6
XnMMst B BbITY MpakTuyeckuesaHsTmA 6
MNPOU3BOACTBEHHO | 3konornyeckasbe3onacHOCTbNOCNEACTBUIBLITOBOMNMPON3BOACTBEHHONAEATENLHOCTUYENOBEKA, CBA3aHHasCrepepaboTKONBELLECTB; 4
ﬁAeﬂTen bHOCTMY | NOUCKMAHANMU3XUMUYECKOMNHGOPMALMMIN3PA3IMYHBIXUCTOYHKOB(HayYHasnyYebHo-
e/loBeKa Hay4YHasnuTeparypa,cpeacTBamMmaccoBoMHMOpMaLmmn,ceTbHTepHeTUapYTIE).

Keticbi(cyyeTom byayLenpodeccoHanbHOMAEeaTeNbHOCTM) Ha aHanM3MHgopMaLmmo
NPOK3BOACTBEHHOWAEATENBbHOCTUYENOBEKA,CBA3AHHOCEPEpabOTKOMMNONYYEHNEMBELLECTB,aTakKeCIKONOrNYECKon 6e30NacHOCTbIO.
3awurakenca:llpeacraBneHmepesynbTaToBPELLEHNSKENCOB(BLICTYNNIEHMECTIPE3EHTALMEN)
2
*Pasnen9.1.UccnepoBaHnenxmmmyeckunaHanu3oobLekToBoUochepbl(anaykpynHeHHbIXTpynncneumansHocTen/npoceccun: 36
19.00.00,31.00.00,32.00.00,33.00.00,34.00.00,35.00.00,36.00.00,43.00.00)
Tema OcHoBHoecoaepxaHne 8
9.1.1.0cHOBbINAG |naBopaTtopHblesansiTus 2
OpaTOPHOMMPaKT Na6opaTopHaspaboTa«OcHOBbLINabOPaTOPHONMPAKTUKMY.
UKN NabopatopHasnocyganxummyecknepeaktvabl. OcHoBHbIENabopaTopHbleonepaumm.JlabopatopHoeobopygosaHme. TexHnkabe3onacHOCTMM 2
BMpocpeccuoHabH npaeunapaboTbi(noBeneHs)BnabopaTopum.
bixnabopaTopmAx MpakTuyeckuesaHATMA 6
BbiNonHeHNeTUNOBbIXpaCcHETOBMNOTEMATUKESKCNEPUMEHTA(BbIXOANPOAYKTapeaKLMi,MaccaHaBECKN,00bem 6

‘OtpaxaetcallK,31eMeHTKOTOpONOPMUPYETCANPUKAAAHBIMMOAYIEM(NPODECCHOHA/IBHO -OpUEHTUPOBAHHBIMCOAEPKaHWem)BcooTeTcTBUMMC O OCpeanmsyemonnpodeccum/ cneupansHoctmCNo
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06paboTkagaHHbIX,aHaNN3MOoLeHKaNXA0CTOBEPHOCTM(BbIYMUCTIEHNECPEAHEr03HAYEHNSIIKCNIEPUME HTANBHBIX AAHHBIX,NOTPELLHOCTH).
MpeAcTaBneHepesynbTaToBIKCNEPUMEHTaBPA3NYHONGOpMe (TabnuLa, rpadmk,0TYeT A0KNaA,

npeseHTauus).
Tema OcHoBHOecoaepxaHue
9.1.2.XMMMYECKMM TeopeTuyeckoeobyyeHne
aHanM3npo6Bso/bl KnaccudmkauusanpobBoabInoBrayMHa3HaYeHMI0, UICXOAAM3EEXMMUYECKOrococTaBa. OpraHoNenTYeCKMECBONCTBA(3amnax, NPo3paYHOCTb, LB

€THOCTb,MyTHOCTb)BOAbI. KUCNIOTHOCTBULLENOYHOCTLBOAKI. pHCpeabimeToAbleeonpeaeneruns. JKecTkocTbBoAbIMMETOAbIeeonpeaeneHns.C
YLWHOCTbMETOAATUTPOBAHMS.
BuabhkecTkocTMBOAbI(BPEMEHHaAMNOCTOSAHHASA ). XKeCTKOCTbBOAbIKaKNPUYMHABbINAAEHUSI0CAAKOBUNMOOPa30BaHNSICONEOTNOXKEHNA, U
MEeHOLLMXMECTOBDbITY MHANPOM3BOACTBE.

CocraBscoreit,Bbi3blBatOLLMXKECTKOCTbBOA LI XUMUYECKUENPOLLECCHI, YCTPaHAOLLMEKECTKOCTLBOAI. Y PABHEHUSXUMUYECKIX
PEAKLMA,UNACTPUPYIOLLMX

NpOoLeCChl,MPOUCXOAALLMENPUYCTPAHEHUMKECTKOCTI. Y CTPaHEHNEBPEMEHHOMKECTKOCTMOBITOBBIMUNXMUYECKUMICTIocoBammn.CnocobblycT
PaHEHUANOCTOSHHOM

KECTKOCTHU.

MpakTnyecknesaHATUA

CnocobbIBbIpaXXEHNSIKOHLLEHT PaLMMPaCTBOPOB:MaCcCOBas A0 PacTBOPEHHOTOBELLECTBA,MONISPHAAMMOSISIbHAsKOHLEHTpaLmMK. TUTppacTB
opa.PeLeHNenpakTUKO-OpUEHTUPOBAHHbIX TEOPETUHECKMUX
3a/1aH1IiHaPaCYETKOHLEHT paLM3arpsi3HsIOLLMXBELL ECTBUNXCPABHEHUECTPEAeNbHOA0NY CTUMBIMUKOHLEHT paLMsMM

(MOK).

NabopaTopHble3aHaTMA

WccnenoBaHnexummdeckorococtaBanpobeoabl.JTabopatopHaspaboTaHassibo

p:

1. NabopatopHaspaboTa«OUMCTKABOABIOT3ArPA3HEHMI.

Mcnonb3oBaHnemMeToa0B (unbTpoBaHUs Maacopbumumnans oTaeneHns 3arpsisHeHnnB
nccnegyemonnpobesogsl.BoibopmeTogaoumncTkmeaaBucumoctnoTemgasarpssHeHus.CpaBHeHneathekTMBHOCTMPA3IMYHBIXMETOA0BOYN
CTKMBOLbIBPA3HbIXYCNOBMsAX(BNabopaTopum,BAOMALIHUXMMONEBLIXYCIOBMSIX).

2. NabopatopHaspaboTa«OnpenenexnepHBoabIMEEKNCTIOTHOCTHY.

OnpepenenvepHcpeaeic

NOMOLLbHOYHUBEPCANbHOTOMHAMKATOPA./CNoNb30BaHNETUT POBAHMSANSONPEAENEHUSKUCIIOTHOCTN.OnpeaeneHeobLL e AKMCNOTHOCTMBOS,
bl,pac4eTcBOOOAHOKMCIOTHOCTW.ONpeaenerneobLLennceobogHoMLLENOYHOCTN. COCTaBNEHME Y PAaBHEHWNAPEAKLIMIA, NPOTEKALOLLMXTIPH
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Oﬂpe,ﬂ,eﬂeHI/II/IKI/ICJ'IOTHOCTI/I/LLI,eﬂOHHOCTMI'IpO6BO,EI,bI .YcTaHoBneHvecnocoboBMCnonbL30BaHNANCCNEA0BaHHbIXT pOGBOﬂbI BXWU3HeeATeNb
HOCTN4€eNoBEKa,HaoCHOBEMNOTy4YEHHbIXAAHHLIXOCOCTaBE.

3.JlabopatopHaspaboTa«OnpegeneHnexecTkoCTMBOALIMCNOCOObIEEYCTPAHEHNSI».

CI'IOCO6nyCTpaHeHI/IF|BCGXBI/IJJOB)KGCTKOCTVIB3aBMCMMOCTMOTCOCTaBaCOJ'IeI7I>KeCTKOCTI/I.PeLIJeHMGSKCI'IepI/IMeHTaJ'IbHOVISaLlaLII/IHaBbIﬂ BIleHMEBD

€MEHHONNNOCTOSHHOMXECTKOCTMBOARI .OLleHKaBepOHTHOCTI/IyCTpaHeHI/Iﬂ BCEXBNOOBXECTKOCTUBAOMALLHUXYCITOBUAX.

Tema OcHoBHOecoaepxaHue
9.1.3. XMMMYECKMH| TeopetuueckoeobyueHme
KOHTPO/IbKA4YECTBAN | KayeCTBEHHBINXMMUYECKMACOCTABNPOAYKTOBNUTaHMS . BellecTBa,hanbcudnumpyoLLMenpoLyKT bINMUTaHMS MBELLECTBA, 3ar PASHSIOLLMENPO
POAYKTOBMMUTAHMA | AyKThinuTaHus.OnpeaeneHnesarpasHaIioLUMXXMMU4ECKUXBELLECTBB
NpOLYKTaxXnUTaHs,onpeeneHNeBeLLECTB,He3as BIEHHLIXBCOCTABEMPOAYKTOBNUTAHNS.
MpakTMyecknesaHaTUA
OpraHuyecKkneMHeopraHM4eCcKeBELLECTBA,BXOSLLMEBCOCTABNPOAYKTOBNUTaHUS. OnpeaeneHnecocTaBabnioaHacoaepaHneMakpouMuK
PO3NEMEHTOB.M3y4eHnenpeNoxeHHbIXNpenofaBaTeneMonogHan peAMETXMMUYECKOroCoCTaBa,onpenesieHNea0mneoTCyTOYHOMHOPMbI
MaKpOMMMKPO3rEMEHTOBBYKa3aHHOMboae.
PelueH1enpakTKko-0pueHTUPOBaHHbIX3a4a4MoKyNMMHAPHONTEMaTUKE Pa3fUYHbLIXTUMOB.
NabopatopHble3aHaTMs
WccrenoBaHMexMMn4eckorococTaBanpoaykTos
nutanus.JlabopaTtopHasipaboTaHaBbI6op:
1. Na6opatopHaspaboTa«O6HapyKeHUEHNTPATOBBNPOAYKTAXMUTAHUS.
WccrenoBaHne MaTepuanoB MONYKONMYECTBEHHBIM METOAOM ONPESENEHNs HUTPaTOB C UCMOMb30BaHWEMAMEHUNAMUHA
(kopHennoap! oBoLLEeN, NNCTbS "n KOUYepbhkKa Kanycrbl, nnoapl pykTOB). AHanus
YPOBHSI3arpsi3HEHUSIHATPATaMUNOUHTEHCUBHOCTUOKPALUMBAHUSNPOAYKTOBPEaKLMH.
2. Na6opartopHasipaboTa«kccneaoBaHenpoiyKTOBNUTaHUSAHAHANNYNEYNIEBOAOB).
WccrenoBaHneMonoUHbLIXNpoayKTOBHaHanMuMekpaxmara.iccreqoBaHMenpoaykTOBHAHANMUYMETTIHOKO3bI.
Tema9.1.4.X OcHoBHoecoaepxaHne
MMUYECKMMa TeopeTuyeckoeodyyeHue
Haau3 KnaccudhukaLmsnouBnoBumyHa3Hau€HMI0 MCXOAAM3XMMUYECKorococTaBa. M neHTnd ukaLmsnpobbinoyBLINOeeXMMUYECKOMY COCTaBY,
npo6noyBbI ONMCaHEBO3MOXHOCTENEENPUMEHEHMS.
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Tpe6OBaHMﬂKKa‘-IeCTByﬂO‘-IBblpaSJ'IM‘-IHOFOHGSHa‘-IeHVIH.OI'IVICBHI/IGOCO6€HHOCT€IZ Mcnonb3oBaHUAMOY BB3aBI/ICI/IMOCTVIOTTVII'IOB,CI'IOCO6ny
NnyylleHnaka4eCcTBano4sB3aBNCMMOCTUOTHA3HAYEHUA.
O6J'IaCTMVICHOJ'Ib3OBaHI/IﬂOpFaHI/ILIeCKVIxy,D,O6peHM171B3aBI/ICI/IMOCTI/IOTKa‘-IeCTBeHHOFOCOCTaBa.OI'IMCHHI/Ie

opraqueCKmxy):lo6peH|/||7||/||/|xn pUMEHeHneB3aBNCMMOCTUOTCOCTaBano4BbineepasHOBUAHOCTU.

MpakTnyeckuesaHaTUs 2
ObnacTtrHasHa4eHWs (MTPUMEHEHNS )TOYBI, UCX04AN3Ka4YECTBEHHOMOUKONMYECTBEHHOTOCOCTaBa. AHANN3 HOPMATUBHOMAOKYMEHTaLN.
PonbHeopraH1yeckXBeLLeCTBBKAYECTBEMMHEPATbHBIXY 40O PEHNIA, Yy ULLUTENEeNNOYBHI.
CocraBMyHeparnbHbIXyL00 peHUANMXNPUMEHEHMEB3ABUCYMOCTMOTCOCTaBaN0YBbLINEEPa3HOBUAHOCTM. B3anMocBssbcocTaBayno0peHnnmx 2
BNUSIHUSIHABEreTaTUBHbIECBONCTBAUMNOA0HOLEHNEPACTEHMUIA.
NabopaTopHble3aHaTMA 2
WccneposaHnexummdeckorococtasanpobnoyssl.JTabopatopHaspaboTaHasbi6
op:
. NabopatopHaspabota«O6HapYKEHNEHEOPraHMIECKUXNPUMECEBNPOBaXy.
[MpurotoBneHnenpobbINoYBLIANANCCIEA0BAHNSKMCIIOTHOCTI/LLENOYHOCTH, HEOPTraHMYECKNX 3arpsisHeHnin.OBHapyxeHnexnopua-
ucynbar-1oHoB B
npobenousbl.CocTaBneHeypaBHEHUMpeakLMnobHapyxeHus.CpaBHEHNENONYYEHHbIXNOKA3aTeNeiCHOPMaTUBHLIMM(CPaBOYHbIMM) 2
3HAYEHUAMM.
2. NabopatopHaspaboTa«OnpenenexnepHBOAHOMBLITKKMNOUBLI,€EKUCTIOTHOCTMNLLENOYHOCTIY . iccrienoBaHmne BOOHbIX BbITSKEK
06pasLoB roToBbIX MOYBEHHbLIX CMECEN (Ans pasHbIX TUMNOB
pacteHuit).OnpeanenermepHnoyBbicMCnoNnb30BaHeMUHAMKATOPOB. OLEHKATMNOBMNOYBBNPEACTABNEHHbIX0Dpa3L.ax
(cunbHOKMCNas k1cnas,cnabokucnas, HemTpanbHas  LenoyHas ).
Tema OcHoBHoecoaepxaHne 10
9.1.5.UccnepoBaHn | TeopeTnyeckoeobyuenme 2
€06bEKTOBOMOCKH  [YyeBHo-uccrenoBaTenbCkuitnpoekTs 06nacTUMCCreaoBaHNS0GbEKTOB Buocdepbl.0630pTEMYYEOHO-
epbl CcCneaoBaTeNbCKUXMPOEKTOB. ANropuUTMBLINONHEHUsNpoekTa.OnpeaenerHnenpobnemMbInccnesoBaHus. 2
MeTogbinoucka,aHan3anoopaboTkMMHGOPMaLMMONPOEKTEBPA3NNYHBIXMCTOUHMKAX.
MpaKkTMyecKkuesaHaTMS 4
O6ocHoBaHMeaKTyanbHOCTUBLIBpaHHOMTEMBI. BeisiBNieHnenpobnemMeivccnegoBaHs. BeibopobbekToBrmMeTo40BYCCIEAOBAHNS. 2

MocTaHoBKaLeneiin3agaynccneaoBaHnsa.OnpeneneHnenpoaykTancereqoBaHus.
OnpeperneHneaTanoBUcoCTaBneHennaHancenenoBaHms.
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3awurta npoekra: Mpencraenexne pe3ynbTaToB  BbINOJIHEHUS] y4ebHO-1ccneaoBaTenbCKuX NPOEKTOB 2
(BbICTYNNEHMECTIPE3EHTALMEN).
NaGopaTopHble3aHaTMs 4
WccnenoBannenpeanoXeHHOroo6 beKTaHaKNCIIOTHOCTb, LLENOYHOCTb, XMMUYECKUACOCTaB(3arpsi3HATENM, MaKpo-
nMukpoanemeHTel).06paboTkapesynbTaToBuccneaoBaHus. OLeHkakavyecTBarnccnesyemMoroodbexTa, 4
NCX0LAM3pe3ynbTaTOBXMMIUYECKOroaHanmsa.
*Pasgen9.2.UccnegoBaHMENXMMMYECKMMAHAIM306bEKTOBTEXHOCGH EPbI(A1AYKPYNHEHHbIXTpynncneyManbHocTen/ 36
npodeccui18.00.00,20.00.00,21.00.00,22.00.00,29.00.00,54.00.00)
Tema OcHoBHoecofepxaHue 8
9.2.1.0cHOBbINA6 |NaGopaTopHblesaHsTHst 2
OPaTOPHOMMPAKT  [1ja6opaTopHasipaboTa«OCcHOBLINABGOPATOPHOMMPAKTUKY.
UKM NabopatopHasnocyganxumnyeckuepeaktnsel. OcHoBHblenabopaTopHblieonepavuuu.JlabopatopHoe obopynoBaHme. TexHrkabe3onacHOCTM 2
BNpodeccHoHanbH npaBunapaboTbl(noBeeHus )BnabopaTtopuy.
biXN1a60PaTOPUAX MpakTnyeckuesaHaTUs 6
BbinorHeHWe TWUMOBLIX PacYeTOB MO TeMaTuke IKCMEpUMEHTa (BbIXOA NPOAYKTA peakuuW, Macca HaBeck, obbempacTBopuTens).
O6pabotka JlaHHbIX, aHanu3 " oLieHKa nx AOCTOBEPHOCTU (BblYMCNEHME cpegHero
3HAYEHMAKCNIEPUMEHTATbHBIXAAHHbIX,NOrpeLUHocTH).MpeacTaBneHmeBpasnniHoind opMepesyibTaToBaKeneprUMeHTa 6
(Tabnuua,rpadmk,0THeT, AOKTa, NPe3eHTaLms)
Tema OcHoBHoecoaepxaHne 6
9.2.2.XMMMYECKMM |TeopetnyeckoeoByuetite 2
AHAJIN3TEXHUHECKN [HasHaueHneTexHnuecKomBo bl TpeBoBaHUSKTEXHUYECKOMBOAENOrpyNnamMnoTpebneHms.
ﬁBOAbI KauecTBOTEXHNYECKOMBOAIPA3HBIXBUA0B. XMMUYECKMAAHANN3NNPOM3BOACTBEHHBIMKOHTPONbCOCTaBaTEXHMYeCcKonmBoabl. CyLLHOCT
bMEeTOAaTUTPOBaHMUS.
AHanM3TeXHNYECKOMBOLbIHAXECTKOCTbMAPYMENOKa3aTenm.KucnotTHoCTbuLenoyHocTbBoAb. OnpeaeneHme ot enmcBobogHOMLLENOYHOCT 2
W(KMCNOTHOCTW)METOAOMTUTPOBaHUSA. pHepeabIMMeToableeonpeaeneHus.
YKecTkocTbBOABIMMETOLIEEONPEAENEHNS.
MpakTnyeckuesaHaTmA 2
CnocobblIBblpaXeHUSIKOHLIEHTPaLMMPaCTBOPOB:MACCOBas 10N PacTBOPEHHOrOBELLLECTBA, MONISPHaAN 2

MOMNSNbHAsAKOHLEHTpaLmn. TUTppacTBopa. PelLeHNenpaKkTKo-0pueHTUPOBAHHLIXTEOPETUYECKIX3aAaHNNHA
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pvaeTKOHLl,eHTpaLI,VIVISGFpHSHﬂPOU.LMXBeU.LeCTBM MXxcpaBHeHuecnpenenbHo40NyCTUMbIMUKOHLUEHTPAUNAMU

(MOK).

NaGopaTopHble3aHaTMs

WccnepoBaHnexummyeckorococtaBanpobTexHnyeckornsoabl. laboparopHaspaboraHas

bI6Op:

1. Na6oparopHasapaboTa«OnpeaeneHNexnopuLoBMeTonOMTUTPOBAHNABTEXHNYECKOMBOAE» . OnpeaeneHNexnopua -
MOHOBMETOA0MapreHTOMeTpUUCHMKCMPOBaHUEMKOHLATUTpOBaHKUsANoMeTogyMopa(ocaamTensHOeTUTPOBaHME).

2. NabopatopHasipabota«OnpeneneHneecTKoCTUTEXHUYECKONBOALIMETOAOMTUTPOBaHISIM. KOMMIIEKCOHOMETPUYECKOEONPEAeneHNexe
CTKOCTM(CYMMBbIMOHOBKambLSIMMarHis )BcpeseamMoHuitHo-aMmmadHorobydepHoropacTeopa(pH9—
10)noo6pasoBaHuocTpunoHoMbmanoanccouMmpoBaHHbIX

KOMMMEKCHBIXCOEANHEHNIA.

Tema OcHoBHoecoaepxaHne

9.2.3.XMMMYECKMM |TeopeTnueckoeobyyeHme

aHa/n3BO3ayXa XuMMyeckuii cocTaB aTMOCepHOro BO3Ayxa, Bo3ayxa paboyeit 30Hbl. BpedHble BELECTBa U NpUMECH B BO3OYXEXMIbIX MOMELLEHWIA, B
BO3ayxe paboueit 30HbI. HopmatueHble LOKYMEHTbI. MocnencTaus BO3AENCTBUS
BbICOKOMKOHLLEHT paLmyrnekmcriororasaHaopraHuamyenoBeka. MeponpusTUsinOCHKEHNIOY POBHSA3Arpsi3HEHHOCTH
BO3/yXanccneayemoikomMHaTbl.
MpakTnyecknesaHATUA
MrneHnyeckasoLeHKkacTeneHm3arpsisBHeHNBO3 Ay XanoMeLL eHUSIHA0CHOBECONOCTABNEHUSIKOHLLEHT paLMManokcMaayrnepoaaccooTBeTCT
BYOLLMMIUTMEHNYECKMMHOPMATUBOM.
PeLLeH1enpakTKO-0pUEHTMPOBaHHLIXTEOPETUHECKIX3aaaHNIIHAPaCHETKONNYECTBABELLECTBA,
KOHLIEHTpaLniiBpeaHbIXNPUMECENBAaTMOCHEPHOMBO3AYXENBO3AYXEMNOMELLEHMIA.
NabopaTopHble3aHaTMs
NabopaTopHaspaboTa«OnpeaeneHNecogepKaHNsyrNeKNCIIOrora3aBBo3ayXenoMeLLEHNSIKCIPece-
meTtogomy.MccnepoBaHnenpobBosayxapabouelisoHbl. OnpefeneHnecofepaHnsayrineKk1criorora3aBo3ayxe
NMOMELLEHNSISKCIPECC-METOAO0M.

Tema9.2.4.XvMHY | OcHoBHOeCOAEpXaHMe

€CKMMaHaA/IM3NPO | TeopeTnyeckoeobyyeHne

6
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MaTepuasioBCcTp
ouUTENbHO-
pecTaBpaLYOHHOM
JEATENbHOCTUM AN
3aMHa

KﬂaCCM(bVIKaLI,I/IH marepunanos,ucnonb3yemMblX B CTpOVITeﬂbHO-peCTaBpaLI,VIOHHOﬁ,EI,GHTGJ'IbHOCTI/IFIO
COCTaBy,I/IXHHSHaquI/IeI/II'IpI/IMeHeHVIe.XVIMMHGCKMVlaHaJ'II/I3MaTepI/IaﬂOBCTpOVITeﬂbHO-
peCTaBpaLl,I/IOHHOIZﬂ,eﬂTeﬂbHOCTVIMﬂM3aVIHa.XMMMHGCKI/IVICOCTBBFII/IFMeHTOB,KpaCMTeﬂeVI,BH)KyLLI,MXCMeCGIZ,OCO66HHOCTMMXCBOVICTBVII'IpVIMeHe
HMHBI'IpO(beCCI/IOHaJ'IbHOIZﬂeﬂTeﬂbHOCTM.Bel.l.leCTBa,I/ICI'IOJ'Ib3yeMbIeBKaquTBeI'II/IFMeHTOBM

CBﬂ3yl0LL|,MXMaTepI/IaJ'IOB.MCTOpI/I‘-IeCKaﬂ cn paBKa.CoapemeHHblemaTepman bl.

I'Ipal('mqecxuesal-l;lmn

KaHeCTBeHHbIIZMKOHMLIGCTBGHHbIVICOCTaBI'IpO6MaTepI/IaJ'IOBCTpOMTeJ'IbHO-
peCTaBpaLLI/IOHHOI;I,EI,eFlTeJ'IbHOCTVIVIﬂVISEVIHa.KJ'IaCCI/IqDI/IKaLl,I/IFleaCOKl'onKpr BMUCTOCTK,NPO3pPa4YHOCTMB3aBNCUMOCTUOTUCTIONIb3YEMbIXN
n FMeHTOBMCBHSyIOLIJ,VIXBeLLI,eCTB.Ol'lpe,Cl.eJ'IeHVIeCOCTaBaKpaCOKHaCOJJ.ep)KaHIAeMMKpOMMaKpOGHeMeHTOB. PemeHmenpaKTM KO-
OpneHTUpoBaH Hblxsa,anmﬁnoxmMmquKomyaHanmsyn p06MaTepMaJ'IOBCTpOI/1TeJ'IbHO-

pecTaBpalMOHHONAEATENBHOCTUMAM3ANHA.

NabopaTopHble3aHaTMA

VccneposaHnemaTtepuanoBCTpoMTENLHO-pPeCTaBpaLoOHHONAeATENbHOCTMMAK3alHa.JlabopaTtopHasipaboTaHasbIbop:

1. Na6opaTopHas paboTa «/3roToBneHne kpacok (Moa6op MUIMEHTOB 1 CBA3LIBAKOLLMX
BeLLecTB)».VccnenoBaHnenpupoaHbIXMUHEPAIOB, MOy YEHUENUIMEHTOBMYTEMXUMUYECKUXPEAKLIMIA, ONPe e NEHUECBA3YHOLLMXMATEPUAOB
.CpaBHEHMEYKPbIBICTOCTMMPO3PAYHOCTUNONYYEHHBIXKPACOKMy TEMHAHEeCeHUIMX HanMCTOymaru.

2. NabopatopHaspaboTa«/ccnen0BaHNecBoNCTBBSKYLLMXBELLECTBHANPMMEPEruncay.
OnpepeneHneckopoCTCXBaTbIBAHUSNPUPOLHOMOMCTpoUTENbHOrOrMnca.dakTopbl,yCKOPOLLMEN3aME ANSOLLMECXBATbIBAHNENPUPOAHOTO
runca.l MncoBOETECTO,TEMNepaTypa ero

3acTbiBaHNs. CpaBHEHNECKOPOCTUCXBATbIBAHWUANPUPOAHOMOUCTPOMTENBHOTOTMNCa,onpeaeneHedakTopoB, BNMSIOLLMXHACKOPOCTLCXBATHIB
QHUSICTPOMTENBHOTOrMNCa,oNpeaeneHne TEMNepaTypbI3acTbiBAHUATMNCOBOrOTECTA.

Tema
9.2.5.UccnepoBann
€006bEKTOBTEXHOC

depbl

OcHoBHoecoaepxaHue

TeopeTuyeckoeobyueHue

YyebHo-uccnegosatensckunnpoekTBobnactumccnenoBaHmsaobbekToTexHocdepol. O63opTemyyebHo-
“ccnenoBaTeNbCKUXNPOEKTOB.ANTOpUTMBLINOINHEHUANpoekTa. OnpeaeneHenpobnembinccnesoBanmns. MeToaeinoncka,aHanmsanobpa
BOTKMMHDOPMALMMO NPOEKTEB PA3NINYHBIXUCTOUHMKAX.

MpakTnyecknesaHaTUA
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ObocHoBaHue aKTyalrnbHOCTU Bbl6paHHOIZ TeMmbl. BoisiBneHue ﬂp06ﬂeMbI ncecnegoBaHuA. Bbl60p 00bEKTOB MMETOAOB UCCNEAOBAHUS.

MNocTaHoBKa Lenen " 3agav uccneaoBaHus. Onpepenenne npogykra 2
nccnegosaHusa.OnpeaeneHMeaTanoBMcoCTaBNeHNennaHancenesoBaHus.
3awuranpoekra:lpeacraBneHnepesynbTaToBBbLINONHEHUS Y4EOHO-MCCNe 0BaTENbCKUXMNPOEKTOB 9
(BbICTYNNEHWECTIPE3EHTALEN).
Na6opaTtopHble3aHATUSA 4
WcenepoBaHmenpeanoxeHHOroobbekTaHakMCoTHOCTb, LLENOYHOCTb, XMMUYECKUIACOCTaB(3ar pA3HUTENN, MaKpo-
nMukpoanemeHTsl).O6paboTkapesynbTaTtoBuccnenoBaHus.OLeHkakaqyecTBamcenegyemMorooobexkTa 4
NCXOLAM3Pe3yNbTaTOBXMMMYECKOroaHanusa

npOME)KyTO‘-IHaﬂaTTECTaLIVIHHO,U,VICLI,MHHMHe(3KBaMEH)

Bcero 144

*06pa30BaTe/IbHaA0praHu3aLusBbIGUPaeTOAMHMOAY IbM3NPEATI0KEHHDIX.

36




3. YcnoBuApeanMsauumunporpaMmblobiLeobpasoBaTelbHOMAUCLUNIUHI
3.1. Tpe60BaHUAKMMHUMAbLHOMYMATEPHANbHO-TEXHUYECKOMYOBecneyeHuio

Anapeanu3saumMmnporpaMmmblAMCLUNIUHBIA0MKHBIObITbNPEAYCMOTPEHBICNE Y10
e  cneuuanbHble  MOMELIEHUA:  YYEBHbIM  KabMHET — XUMMM  U/MK
Y4EOHOMXMMMYECKOMIAB0PaTOPUH.

O6opypoBaHMeyYebHOrokabmMHeTa(HarnA4HbIenocobua): HabopbIlapocTepX
HEBbIX MOJE/IEN MOMIEKY/l, MOZESM KPUCTAIIMYECKMX PELLETOK, KOMNEKUMMMPOCTbIX U
C/IOXHbIX BELeCTB n/vmam KONNEKUMH NoJIMMEpPOB; Konnekuma
rOpHbIXNOPOANUMMHEPANOB, TabMLaMeHaeneeBa, y4ebHblieuabMbl, UMb poBbieobpa
30BaTe/IbHblEPECYPCbI.

TexHU4eckmecpeacTBaoby4YeHM: KOMMbIOTEPCYCTPOMCTBAMMBOCNPOU3BE
AEHUA3BYKA,MPUHTEP,MyIbTUMEAMA -
NPOEKTOPCIKPAHOM, My/IbTUME AMMHAA/I0CKA, YKa3Ka-NPe3eHTEPA/IANPE3EHTALMMN.

O6opynoBaHnMe  nabopatopum MU paboumx MecT  nabopaTtopum:
MEH3YPKM, NUNETKU-KaneNbHMLbl, TEPMOMETPbI, MUKPOCKOMN, AYMbl, NPEAMETHbIE U
MOKPOBHbIECTEKNA, MAAHLIETbI ANA Kane/bHbIX peakuuu, uabTpoBaibHas 6ymara,
NPOMbIBAJIK1, CTEK/IAHHBIENPOBUPKM, pe31HOBLIENPOOKK, DOHAPUKM, HABOPPEaKTUBOB
,CTEK/IAHHbIENANIOYKM, LUTATMBLIANANPOOUPOK; MEPHbIELIMAUHAPbI, BOPOHKUCTEKNAHH
ble,BOPOHKMAENUTENbHbleuuanHaprdeckme (50-100Mn), CTYNKUCNECTUKOM,
dapdopoBble YalKM, NUHUETLI, GUALTPbI OyMaxHble, BaTa, Mapif, YacoBbleCTEKNa,
3NEKTPONNUTKM, nabopaTopHble LITATMBbI, CNMPTOBbIE FOPEeJKH,
CMUYKM, IPUBOPANANONYYEHUATA30B(MMNPOOMPKACTa300TBOAHOMTPYOKOM), AEpKATENN
NA  NpOOMPOK, CKNAHKM  ANA  XpaHEHMA  peakTMBOB,  pa3faTOudHble  JIOTKM;
XuMHnyeckmectakaHbl(50,1001200mMn); lWINaTENN; TMHLUETbI; TUFrEIbHbIEWMNLbI; CEKYHAO
Mepbl(TauMepbl), MepHble NPobupKM (Ha 10-20 M) 1 MepHble Konbbl (25, 50, 100 1
200Mn),BoasaHanA6aHA(MNUTEPMOCTAT),CTEKNAHHBIENANIOYKM; KOHUYECKMEKONObIANAT
utposaHua (50 n 100 mn); MHAMKATOPHbIE MONOCKM ANA onpeaeneHva pH
MCTaHAAPTHAAMHAMKATOPHAALLIKANA; YHUBEPCAbHBIMMHAMKATOP; MNeTkMHa1,10,50
MA (uaM posatoppl Ha 1, 5 wu 10 wMmn), OwpeTkMn Ana  TUTPOBAHMA,
MeauuMHCKMewnpuubl Ha 100-150 Mn, nabopaTopHble U/MAK aHaNUTUYECKKUE BECHI,
pH-MeTpbl, CylnabHbINLKad, MApP. 1labopaTopHOE060pYA0BaAHME.

3.2. UHdopMaLMOHHOe06ecneYeHnepeannsaLumunporpammol

1. AnapeannsaummnporpammMblondanoTeyHbldoHA06pa3oBaTeIbHOMOPraHu
3aUMM  JOMKEH WMMEeTb nevaTHble M/MAM  3N1EeKTPOHHble  obpa3oBaTesibHble
MMH(OPMaLMOHHbIEPECYPCbl, pPEKOMEHA0BaHHbIE A1 CMNONb30BaHMABOOPa30BaTe
JIbHOMMpoLecce,HecTapLIENATUAETC MOMEHTA U3JaHMA.
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2. PekomeHayeMble nevyaTHble U3aaHmA rno peannsaymu
061L1e06pa30BaTE/IbHOUANUCLMNNMHBINPE ACTABIEHBIBMETOANYECKMXPEKOMEHALMAXT
OOpraHu3auumnobyyeHms.
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4.KOHTpO/IbMOLEHKApe3Y/IbTaTOBOCBOEHUAOGILE06pa30BaTe IbHONANCLMM/IUHDI

KoHTpo/ib M oueHKa pe3ynbTaToB 0OYYEHMS OCYLIECTBAAETCA NpenojaBaTesieM
BMNPOLIeCCENPOBEJEHMANPAKTUYECKMX 3aHATUMMIA60PaTOPHBIXPAGOT, TECTUPOBAH
M, @ TaKXKe BbINOJHEHMA 0BYYaKLMMUCA MHAMBMAYANbHBIX 3aaHUM,NPOEKTOB,
MccnesoBaHuM. Pe3ynbTarhl 06yYeHus onpeaensioT, 4To
00yyarLMeCAaA0MKHbI3HATb, MOHUMATbUAEMOHCTPMPOBATbNO3aBEPLLUEHUUU3YYE
HUAAUCUMINIMHDI.

Ana  HOpMMPOBaHMA, KOHTPO/A M OLUEHKM pe3y/bTaToB  OCBOEHMS
YYEBHOMAUCUMMIMHBI  MCMOMb3YETCA  CMCTEMA  OLEHOYHbIX  MEPONPUATHM,
NpeACTaBAALLAACO60MKOMNIEKCYYEBHBIXMEPONPUATUM, COT TACOBAHHBIXCPE3Y IbTaTaM
nobyyeHmancgopmynmpobaHHbixcy4eToMPlr OCCOO(NnpeagMeTHbIEPE3YNbTAThINO
avcumnamHe)ud®roccrio.

Ne Mopyab/Pasaen Pe3yabTaTo0yuenust OueHoYHbIEMEPONPUSITHS OK
/Tema

I |OcnoBHoliMOOY 1B

1 |Pa3gen ®DopMyJIHPOBATH
1.0cHoB 0230BBIENOHSITUAN3AKOHBI
bICTPOEH XHUMHH
usiBeuecT
Ba

1.1 |Ctpoenue CocraBisTs 1. Tect «Ctpoenue OKO1
ATOMOBXMMHYECK |XUMUYECKUEDOPMYIIbI ATOMOBXHUMHYECKUX
HX3JIEMEHTOB COeIMHEHUI 3JIEMEHTOB
UIIPUPOIaXUMHUE |BCOOTBETCTBHUHU CO UIIPUPOIAXUMHYECKONUCBAZI
CKOMCBS3HU CTETIEHbIOOKUCIICHUS

XUMHYECKUXAIIEMEHTOB, 2. 3ajayu Ha

UCXO/s U3BAJICHTHOCTH COCTaBIICHUEXUMUYECKUX

UDJIEKTPOOTPULIATEIBHOCTH | (POPMYIIBYXaTOMHBIX
COeIMHEHUN(OKCUIOB,
Cynb(GUI0B,TUPUIOBHUT.II.
).

1.2 |Ilepuogumyeckuii |XapakTepu3oBaTh [Ipaktuko-opuentupoBannsie  |OKO1
3aKOH UTA0NMUIA |XUMUYECKUEIIEMEHTHIB TEOPETUUECKUE3aIaHUIHA OKO02
JI.A.MenzeneeBa |COOTBETCTBHH CHUX XapaKTEPU3ALUIOXUMHYECKUX

MOJIOKEHUEMB areMeHTOoB: «MeTannudeckue/
NEePUOINYECKONCHUCTEME HEMETaJUIMYEeCKUECBONCTBA,
XUMUYECKUXIIEMEHTOB ANEKTPOOTPULATENHHOCTHU
.. Menneneesa CPOJICTBOK DJIEKTPOHY
XUMUYECKHUXIIEMEHTOBB
COOTBETCTBUECUX
ANEKTPOHHBIMCTPOCHUEMU
MOJI0KEHUEMBIIEPUOINIECKOI
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CUCTECMCXUMHNYCCKUX
anemeHTOB/[.V.MeHienieeBay.
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Mopyas/Paznen

Ne PesynbTaTobyuenuns OneHoYHBIEMEPONIPUATHS OK
/Tema
2 |(Pa3znen CocraBiasarts ypaBHeHusi |(KontpoabHasipaGora
2. XumMu4eck HCXEMbI «CTpoeHneBenIeCTBAUX
Hepeakuuu XMMHYeCKHXPeaKIui HMHYeCKUepeaKnm»
2.1 |Tunerxumu4 CocraBisth 1. 3agaun Ha OKO1
peaKuuuCcoeIMHEH NS, COCTaBJICHUEYpaBHEHUI

€CKUXPEaKI]
un

pasnoxeHus,00MeHa,
3aMEIICHHUS,0KUCIUTEIBHO-
BOCCTaHOBUTEIIbHBICPEAKIIN
1787}
PEeaKIMMKOMILIIEKCO00pa3oB
aHUs
(HATTpUMEPETUIPOKCOKOMIT
JICKCOBAIFOMUHUS U INHKA)
Cy4acTHEM
HEOPraHNYECKUXBEIIECTB

peaKuuii:

— COCIMHEHUS,

3aMEIIEeHUS, PA3II0KCHHUS,
0o0OMEHa U peakluiic yyacTueM
KOMITJICKCHBIXCOCTUHEHUH (Ha
MIPUMEPETHIPOKCOKOMIUIEKCOBA
JIOMUHUSUIUHKA);

— OKHUCITHTEITHHO-
BOCCTAaHOBUTEIIHHBIX PCAKITUI
CHUCTIOJIb30BaHUEM
METO/IadIeKTPOHHOTO0aJIaHCa;
— C yuacTHeM
KOMITJICKCHBIXCOCTUHEHUH (Ha
MPUMEPEruIPOKCOKOMILIEKCO

B IIMHKA UATFOMUHUA).

2. 3agauu Ha
pacueTKOIMYECTBEHHBIXXaPAKTe
PHUCTHK MPOAYKTapeaKIU
COEIMHEHUS; MaCCOBOMMIH
00BEMHON 10U
BBIXOJANpPOAYKTa peakiuu
COEIMHEHUSIOT TEOPETUUECKH
BO3MOYHOT'0;00bEMHBIX
OTHOLLIEHUM
ra30B;KOJIMYECTBEHHBIXXaPAKTE
PUCTHK MCXOHBIXBEIIECTB U
MPOJYKTOB PEAKIIUU;MaCChI
(00BeM, KOJTMYECTBOBEIIIECTBA)
MPOJYKTA PEAKIUH,ECIIU OJTHO
U3 BEIIECTB JaHO BBUJEC
pactBopa ¢
OIPEAETIEHHOMMACCOBOM J0JIEH
pPacTBOPEHHOTOBEIECTBA.
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Mopyas/Paznen

Ne PesynbTaTobyuenuns OneHoYHBIEMEPONIPUATHS OK
/Tema
2.2 |Onexrponurnyeck |CocTaBisATh 1. 3amanus Ha OKO1
as  UCCOIMAINSA | ypaBHEHUSIXUMHUECKUX COCTaBJICHUEMOJIEKYIIIPHBIXUHO
WUOHHBIA OOMEH |peaKIMMMOHHOTO OOMEHa |HHBIXPEAKLUH C ydacTHEM
Cy4acTHEM OKCHJIOB,KHCIIOT,0CHOBAHUH
HEOPraHMYECKUXBEIIECTB  |MCOJICH, HOHHBIXPEAKIIUHUTUAPOIT
H3aCoJICH,
yYCTaHOBIJICHUEU3MEHEHUSIKUCIIO
THOCTHUCPE/IBI.
2. JJaboparopnasipaboTa
«Peaknuuruiponunzay.
3 |Pazgen HccaenoBars cTrpoeHue Kontpoasnasipaéora
3.CtpoeHue ucBoiicTBaneoprannyeck |«CBoiicTBa
HCBOICTBaHEOPT |MXBelIECTB HEOPraHNMYeCKNXBEIeCTB
aHUYeCcKHuXBelle
CTB
3.1 |Knaccudurkamnus, |Knaccudunmposarpaeopra |1. Tect «HomenkmnaTtypa OKO1
HOMEHKJIaTypa HUYECKUE BEIECTBAB WHa3BaHHE
HCTPOCHUEHEOPT |COOTBETCTBHH C HEOPraHNYECKUXBEIIECTB
AHMYECKUXBEIIEC |UXCTPOECHUEM UCXOMS U3 UXXUMHUECKON
TB (bopMyIbl UITUCOCTABIICHUE

XUMHYECKONU(DOPMYIIBI UCXOS
U3 Ha3BaHMSBEILECTBA MO
MEKTYHAPOJHOMUIIU
TPUBUATBHONHOMEHKIIATYPE.
2. 3aayu Ha pacyer
MacCOBOMI0JIN (MaCChI)
XHUMHYECKOT03JIeMEeHTa
(coenuHeHwMs)
BMOJIEKYJIe(cMecH).

3. IlpakTrueckue 3agaHus
nokjaccuuKai, HOMEHKIIATY
per XUMUYECKIM
dbopMynaMHEOPraHUUECKUX
BEIIECTBPA3IUYHBIXKIACCOB.
4. IpakTudeckuie 3a1aHus
HaoTpeJeNieHue
XUMHYECKOHAKTUBHOCTH
BEIIIECTB
B3aBUCUMOCTHUBHIAXUMUYECKOM
CBSI3M U THIIA
KPUCTATHYECKONPETIETKH.
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3.2

dusuko-
XUMUYECKUECBO
HCTBaHEOpraHu4
€CKHX

YcranaBinuBaTh3aBHCUMO
CTh (PUBUKO-XUMHUYECKUX
CBOMCTBHEOPIaHUYECKUX
BEILIECTB

1. Tect
«Oco0CHHOCTUXUMHYSCKUX
CBOMCTB OKCHJIOB,KHCIIOT,
OCHOBAHMU,aM(POTEPHBIXTUAPO
KCUJIOBU

OKO1
OKO02
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Mopyas/Paznen
/Tema

PesynbTaTobyuenuns

OneHoYHBIEMEPONIPUATHS

OK

BCIICCTB

OT CTPOEHUS aTOMOB
UMOJIEKYII, & TAKKE
TUINIAKPUCTAIINIECKOMPELL
C€TKHU

COJIE».

2. 3ajaHus Ha
COCTaBJICHUEYPAaBHEHUI
XUMHYECKUXPEAKIIUH C
y4acCTHEM IPOCTHIX UCIOKHBIX
HEOPraHMYECKUXBEILIECTB:
OKCHUJIOB METAJIJIOB,HEMETAJJIOB
1 aM(pOTEPHBIXJIEMEHTOB;
HEOPraHMYECKUXKHUCIIOT,0CHOBA
HunaM(poTepHbIX
THJIPOKCHIOB,HEOPraHMIECKIX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBANCIOCOOBITIONYYEHHUS.
3. IIpakTuko-
OpPUEHTHPOBAHHBIETEOPETUYECK
W€ 3a1aHNsI HAaCBOMCTBA U
MOJIyY€HUEHEOPraHUYECKUXBEIIl
€CTB.

4. JTaboparopHasipaboTa
«CBolicTBaMeTaNIOBU
HEMETaJJIOBY.

3.3

[IpousBoacTBOH
€0PTraHNYECKUXB
€IIECTB.
3HadeHHe
UTIPUMEHECHHE
BOBITY
WHAIPOU3BO/IC
TBE

OO00CHOBEBIBATH 3HAUCHHE
UIIPUMCHCHHECHEOPTaHHIeC
KHMX BEIIECTB BOLITOBOI
UITPOU3BOICTBEHHOUICATEI
BHOCTH Y€JIOBEKA
UX(PHU3HKO-
XHMHYECKUMHCBONCTBAMH

IIpakTuko-
OpPUEHTUPOBAHHBIE3aIaHUS IO
COCTAaBJICHUIOXMMHYECKUXPEAKII
UCy4acTHeM
HEOPraHMYECKUXBEIIECTB,
UCIIOJIb3YEMBIX IS
UXUJCHTHPUKAITT
UITPOMBIIIJICHHBIX
CIIOCOOOBIIOTYYEHUS.

OKOl1
OKO02

Pa3nen
4.Ctpoenue
HCBOHCTBAOPT
aHHYEeCKHUXBe
1IECTB

HccnenoBarb cTpoenne
HCBONCTBA
OpPraHu4YeCKHXBelecTB

Kontpoasnasipabora
«CTpoenue u
CBOMCTBAOPraHNYECKHUX
BeLIeCTB»
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4.1

Knaccugukanmus,
CTpOEHHE
MHOMEHKJIAaTypao
PraHnvYCCKUXBC
IIECTB

Knaccudumuposatsopran
MUYECKUE BEIECTBA
BCOOTBECTCTBHUU C
UXCTPOCHUEM

1. 3aganus Ha
COCTaBJICHUECHA3BAHU I
OPraHuYEeCKUXCOCIUMHEHU I
110 TPUBUAIIBHOWUIIN
MEKIYHApOAHOMCUCTEMATHY
€CKOMHOMEHKJIAType.

2. 3aganus Ha
COCTaBJICHUETIOJIHBIX U
COKPAIICHHBIXCTPYKTYPHBI

xpopmyn

OKO1
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Mopyas/Paznen
/Tema

PesynbTaTobyuenuns

OneHoYHBIEMEPONIPUATHS

OK

OpPraHNYECKUXBEIICCTB
OT/ICTTHHBIXKIIACCOB.

3. 3ajauu Ha
OIPENEIEHUETIPOCTEUILICH
bopMyIBIOpraHUYECKOM
MOJICKYJIBI, ICXOISTH33JIEMEHTHO
rococtaBa(B%).

4.2

CaoiicTBaopra
HUYECKUXCOC]T
WHEHU I

YcranaBauBaTh3aBUCUMOC
Thb (PU3UKO-XUMUYECKHUX
CBOWCTBOPIaHUYECKHUX
BEIIECTB
OTCTPOCHUSIMOJIEKYIT

1. 3amanus Ha
COCTaBJICHUEYPAaBHEHUI
XUMHUYECKUXPEAKIUN C
y4aCTUEMOPTaHUUECKUX
BELIECTB HAOCHOBAHUH UX
COCTaBa UCTPOEHUSI.

2. 3agaHus Ha
COCTaBJICHUEYPAaBHEHUI
XUMUYECKAXPEAKIINH,
WJUTFOCTPUP YIOLTUXXUMUYECKHE
CBOMCTBACY4YE€TOMMEXaHU3MOB
MIPOTEKAHUAITaHHBIXPEAKIINIHTe
HETUYECKOU
CBSI3MOPTraHNYECKUX BELIECTB
Pa3HBIXKJIACCOB.

3. PacuerHbie 3amaun
MIOypaBHEHUSIMPEAKLIUIC
y4acTHEM
OPraHNYeCKUXBEIIECTB.

4. JTaboparopHasipaboTa
«Tonyuenue sTuneHa
MW3y4EHUEErOCBOCTBY

OKO1
OKO02

4.3

Oprannyeckuese
niecTBa
BIKU3HEACATEIILHO
CTH YEJIOBEKA.
IIpounssoacTeo
UIIPUMEHEHHEOPra
HUYECKUXBEILECTB
BIIPOMBIIIIEHHOCT
u

OOGO0CHOBBIBaTh 3HAYCHUE
UIIPUMEHCHUE
OpPraHHYECKUXBEIIECTB B
OBITOBOM
UTIPOU3BOJICTBEHHOUIESATEN
BHOCTH YeJIOBEKa
UX(U3UKO-
XUMUYCCKUMHUCBOMCTBAMU

[Ipaktrko-
OPHECHTHPOBAHHBIC3aIaHUS TIO
COCTaBIIEHUIOXUMHUYECKUXPEaKII
UiCcy4acTueM
OpraHHYECKUXBEIIECTB,
UCTIOJIE3YEMBIX JIJIS
UXUJICHTH(PHUKAIUU B OBITY
UTTPOMBIIITICHHOCTH.

OKO1
OKO02
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Mopyas/Paznen

Ne PesynbTaTobyuenuns OneHoYHBIEMEPONIPUATHS OK
/Tema

S |Pa3zpen HccaenoBatb Kontpoasnasipabora
S5.KuHeTn4yeckne paBHOBecHeH CKOPOCTh «CkopocTh
UTEPMOJIMHAMHUY |XUMHYECKUXPeaKIHil XMMHUYEeCKOHpeakunu u
eCKHe3aKOHOMep XMMHYecKOepaBHOBeCcHe
HOCTUNIPOTEKAHHU »
sIXUMHUYeCKHXpea
KM

5.1 |Kunernueckuesa |MccnenoBarhb 1. JJaboparopnast pabota OKO1
KOHOMEPHOCTHIT  |BJIMSHUEKOHUEHTpAaMUpe |HaBBIOOD: OKO02
POTEKaHUSIXUMH  |arUPYIOIIUX BEIIECTB — «Ornpenenenue
YECKUXPEAKIUi  [UTeMIlepaTyphl Ha 3aBUCUMOCTHUCKOPOCTH

CKOPOCTHhXUMHYECKHXPEAK |pPEaKIIMUOTKOHIICHTPAIUN

1005071 pearupyromnXBEIECTBY;
— «Onpenenenue
3aBHCHUMOCTUCKOPOCTH
pPEeaKUUOTTEMIIEPATYPHI».
2. IIpakTuko-
OPHEHTHPOBAHHBIETEOPETUYECK
Ve 3a/1aHHs] HaaHAJIU3
(hakTOpOB, BIUSIONTUXHA
WU3MEHEHUE
CKOPOCTUXMMMYECKOUN pEeaKINH.

5.2 |Tepmomunamuuec |MccnenoBarhb 1. 3amaun Ha pacueTsl OKO1
KHWE3aKOHOMEPHO |BIUSIHUEU3MEHEHUSI TeII0BbIX3((HEeKTOB OKO02
CTUIIPOTEKAHUSAX |KOHUEHTPAMUBEUIECTB, XUMUYECKUX PEAKIUNU
MMHMYECKUXPEAKL |pEeaKUuu Cpeabl oTpe/esieHue TUIa PeaKIuu(IIo
WH. uTEMIIepaTyphl Ha TeI10BOMY 3p(deKTy: 3K30-U
PaBHOBecue CMEIICHUEXUMHYECKOTOPaB |dHAOTEPMHUUECKHUE).

XUMHUYECKUX HOBECHUS 2. Ilpaktuko-
peakuuit OPUEHTUPOBAHHBIE3aJaHUS HA

npuMeHeHuenpuHiumna Jle
Hlarenbe WIsHAXOKACHUS
HaIpaBJICHUSCMEIICHHS
PaBHOBECUSXUMHUECKOM
peakuu U aHaIU3(paKTopOB,
BIIMSIIOIIMX HACMELICHHUE
XMUMHUYECKOTOPaBHOBECHSL.

3. JJaboparopHaspaboTa
«V3yuenue BIUSHUSA
Pa3INYHBIX()AaKTOPOB HA
CMeIeHUeXUMHYECKOTOPaBHOBE
CHSI».
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Pazgen
6.Iucnepcu
ble

HccaenoBarhb
AUCHEPCHbIECUCTEMBbI

KonTposbnasipaboranoreme
«/lucnepcHblecucTeMbD)
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Moayas/Pa3aen

Ne PesynbTaTobyuenuns OneHoYHBIEMEPONIPUATHS OK
/Tema
CHCTEeMBI
6.1 |ducnepcHbiec Paznuuars 1. 3agauu Ha OKO1
UCTEMBI HCTHUHHBIEPACTBOPBI, IIPUTOTOBJICHUEPACTBOPOB. OKO02
n(paKTopsI KOJUJIOMIHBIEPACTBOPBI 2. IlpakTuko-
HXYCTOMUYMBOC Urpy0OUCIIEPCHBIECUCTEM |OPHEHTUPOBAHHBICPACUCTHBIC
TH bIHA OCHOBE 3a/laHusl HaJAUCIIEPCHbBIE
XMMHUYECKOTOIKCIIEPUMEHTA | CHCTEMBI, HCTIOIb3yeMbIC B
OBITOBOM
UITPOU3BOJICTBEHHONUIESATENILHO
CTH YeJIOBeKa.
6.2 |UccnenoBanue Uccnenosath Gpuzuko- Jlaboparopnaspabora(Has OKO1
CBOWCTBJIUCIIC XUMUYECKHE bIOOD):
PCHBIXCUCTEM CBOWCTBAPA3JIMYHbIX — IIpuroroBaeHNEPACTBOPOB;
BHUIOBJAMCIIEPCHBIXCUC — HUccnenoBanne
TeM JTUCTIEPCHBIXCUCTEM.
7 |Pa3zpen HccaenoBarb
7.KauecTBeHHbIE |CBOICTBAOPTraHUYECKUX
peaknuuo0Hapy |MHEOPraHUu4ecKux
JKeHHSIOPraHNYe |BellecTBC
CKHX HCIO0JIb30BAHNEMKA4eCTB
HHEOPTraHNYecKH |eHHBbIXPeaKIuii
XBellecTB
7.1 |O6Hnapyxenuene |HcciaenoBaTbkauyeCTBEHH 1.JIaboparopnaspaboTa(HaB OKO1
OpraHUYECKUXKa |bIe bIOOD):
THOHOB PEAKLUUHEOPTaHUYECKUX  |— AHAJIUTUYECKHE
WaHUOHOB BEIIIECTB peaKMuKaTHOHOBI—
Vlirpynm;
— AHanuTuyeckue
pEaKIMUaHNOHOB.

2. IIpakTuueckue 3a1aHus
HAcOCTaBJICHUE
YpaBHEHUNPEAKIUI
oOHapyxeHUIKaTHOHOB [-VI
IPyNIl HAaHWOHOB, B T.4. B
MOJIEKYJIIPHONU
HOHHOM(opMax.
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7.2

OO6napyxeHueop
TaHUYCCKUXBCIIIC
CTBOTACJIBbHBIXKII
accos
CHCIIOJIb30BAHUE
MKaAQUYE€CTBCHHBIX
peakuui

HccnenoBaTbKkauecTBEHHEI
€ PeaKIMUOPraHMYECKUX
COCTMHECHUMOTICTbHBIXKIIA
CCOB

1.JIaboparopnasipabora(Has
bI0OOD):

— KauecTBennsle peakuuu
HAOT/ENbHBIC
KJIACChIOPTaHUYECKUXBEIIEC
TB;

— KauecTBennslii
AHATM30PTaHUYECKUX
COEMHEHUN

N0 YHKIIMOHATbHBIMIPYIITIAM.

OKO1
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Ne Monyas/Pasnen Pe3yabTaTo0yuenus OueHoyHbIEMePONIPUATHSA OK
/Tema
2. IlpakTyeckue 3a1aHus
HACOCTAaBJICHHC
KaueCTBEHHBIXPEAKIIUI
00HAPYKEHHUSOPTAaHUYECKUX
COCIUHCHHUH.
II |IIpukaagHoiMoxy/Ib
8 [Pa3zgen8.Xumusi |OueHuBaTH 3ammTa Keiica (¢
B OBITY MoCJIeICTBUSAOBITOBOM yueTomMOyayluei
UNPOU3BO/ICTBEH |MNPOU3BOCTBEHHONAeAT |NMpodeccHoHANIbHONAeATENbH
H €JIbHOCTH YeJI0BeKa 0CTH)
OMIEeSATEIbHOCTH |CIO3HIIMIA
yeJi0BeKa JKO0JIOTHYECKO0Ii0e30MacHo
CTH
Xumusi B OBITY OueHuBath Keiic (¢ yuerom OKO1
WIIPOU3BOJICTBEHH |TIOCIIEICTBUAOBITOBOM OynymeinpodeccnoHambH OKO02
ou UIIPOU3BOJCTBEHHOMACAT olaesTenpbHOCTH)Bo3Moxk OKO04
eATEIIFHOCTHYEN |eNbHOCTH YeJIoBeKa HBIETEMBIKEHCOB: OKO07
OBEKa CIIO3UIUHI 1. IloTemiesne KimMarta
3KOJIOTMYECKOII0e3011acH UBBICBOOOKIEHNE
0CTH ra30BBIXTHIPATOBCOTHAO
KeaHa.
2. byaymue matepuansl
JIJIsaBHa-, MalHO-
UIIPUOOPOCTPOCHUS.
3. HoBbie Matepualibl
JUTSICOJTHEUHBIXOaTapei.
4. JlexapcTBa Ha
OCHOBEPACTUTEIIbHBIXIIPETI
apartos.
9.1 |Pa3nen HurepnperupoBarbxum |3ammra y4eOHO-
9.1.UccieqoBanm |M4ecKre MPoOecchbl HCCJIEI0BATEILCKOI0
e usiBJIeHusIBOMochepe NMPOoeKTa(C y4eToM
MXUMHUYECKUHaAH OyayumeHnpodgeccHOHAIbHOM/
anu3 eATeJIbHOCTH)
o0bexTOBOMOCHE
pbl
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9.1.1

OcHoBbL1260paTO
PHOMIIPAKTUKUBII
podeccruoHaTbHBI
x7ab0paTopusix

BhITIOJIHATE MOJIHBIN
[IUKIIDKCTICPUMEHTAIIBHOTO
UCCIICIOBAHUS
ccoOroIeHreM
npaBuUI0€30MacHOTO
oOpalieHus CBeIeCTBaMU
n1a00paTOPHBEIMOOOPYIOB
aHuEeM

1. JlaboparopHasipaboTa
«OCHOBBI
71a60paTOPHOUNIPAKTUKHI
».

2. Tunosbl€ pacyeThl
MOTEMATUKEIKCIIEPUMEH
Ta.

3. 3ajauu Ha
BBIUMCIIEHUECPETHETO

SHAYCHHUAOIKCIICPUMCHTAJIbHBI

X JAaHHBIX,IIOTPCIIHOCTH.
4. IlpencraBnenue

PE3YIIbTaTOBIKCIIEPUMEHTA B
paznmuuHoidopme(Tabmuria,rpa

buk,

OKO1

52




Mopyas/Paznen

Ne T PesynbTaTobyuenuns OneHoYHBIEMEPONIPUATHS OK
eMa
OTYET,I0KJIa/, IPEe3CHTAIHS ).
9.1.2| Xumunueckuiianan |Mccienosathb 1. Tect «CBolicTBa 1 OKO1
M3TPOOBOIBI XUMHUYECKUNCOCTAaBIPOO COCTaBBOJBI. OKO02
BOJIEI 2. 3amanue OKO07

«XHAMHUYECKUICOCTAB BObI,
THII BOJBI UCIIOCOOEI €€
IPUMCHCHHUS
(cucmosb30BaHUEM
HOPMAaTUBHBIXJOKYMEHTOB).
3. IlpakTuko-
OpPUEHTHPOBAHHBIETEOPETUYECK
ue 3aJ]aHusl HACOCTaB BOJIBI U
CIOCOOBIBBIPAKECHHS
KOHIIEHTPALU{ UIepecyer
KOHIIEHTpALMI
(cucrnonbp3oBaHUEM
HOPMAaTUBHBIXJOKYMEHTOB).
4. JJTaboparopHas pabota
HaBBIOOD:

— O4HCTKAaBOIBIOT3
arpsi3HEHU;

— OnpenenenuepHBoapneex
UCIIOTHOCTH;

— Onpenenenue
YKECTKOCTHBO/IbI U

CHocoOBl eeyCTpaHEeHHU.
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Mopyas/Paznen
/Tema

PesynbTaTobyuenuns

OneHoYHBIEMEPONIPUATHS

OK

9.13

XUMHUYECKUM
KOHTPOJIbKa4
€CTBaNpPOAYK
TOBIIUTAHUS

HccnenoBath
XUMHYECKUUCOCTABIIPOLYK
TOBIUTAHUS

1. Tect«Oprann4ecKUEMHEOPT
AHUYECKHE
BELIECTBA,BXOSIIUE B COCTAB
IPOIYKTOBIIUTAHUSY.

2. IlpaxTuko-
OpPUEHTHPOBAHHbIE3aJaHUSI 110
KYJIMHApHOUTEMAaTHKE.

3. JJabopartopHasipaboTa(HaB
BIOOD):

— OOHapyXeHne HUTPATOB
BITPOAYKTaXITUTAHUS;

— UccnenoBanue
IPOIYKTOBIIUTAHUS HA HAJTMYKE
yIeBo10B(MyKa, TBOPOT,
MOJIOKO, HOTYpT)Ha HalTM4Ke
yII1eB0oA0B(KpaxMmal,rioKo3a,ca
xXapo3a).

OKO1
OKO02
OKO07

9.14

XUMHUYIeCKUI
aHaInu3
MPOOIIOYBBI

HUccnenosath
XUMHUYECKUUCOCTAaBIPOO
MIOYBBI

1. Tect o Teme
«XUMUYECKUICOCTAB
HEOPraHUYECKUX
HMOPraHNYeCKUXyI00pEHHID.
2. 3amague
«B3auMoCBsA3bCOCTaBANIOYBBI, T
UIITIOYBbICCHA3HAUCHUSY.
3. JlabopaTopHaspaboTa(HaB
bIOOD):

— ObHapyx)eHUeHeOpraHuye
CKHMX MpUMecen
BIPOOAXIIOYBHI;

— Onpenenenne pH
BOJJHOWBBITSKKH MTOYBBHI,
€EKUCIOTHOCTHHIIEIOYHOCT
178

OKOl1
OKO02
OKO07
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Mopyas/Paznen
/Tema

PesynbTaTobyuenuns

OneHoYHBIEMEPONIPUATHS

OK

9.1.5

WUccnenosanune
00BEKTOBOMOC

Gbepsr

HccnenoBathb
XUMHUYCECKUMCOCTaB
00BEKTOB OHOChepbIHa
npumepe
HpOI[}/KTOBHI/ITaHI/Ifl,BOZII)II/IH
OYBBI

VYyebHo-
UCCIIEN0BATEIICKUUIIPOCKT

B 00JIaCTUHCCIICIOBAHUS
00BbeKTOBOMOC(hEDHI.
Bo03MO0>XHBIETEMBITIPOECKTOB:
1. UccnenoBanue
COCTaBaMHMHEPAIbHOMN

BO/IbI UPEKOMEHIAIIUHU TIO
€€HCIOJIb30BaHUIO.

2. UccnenoBanuepaspyiia
IOLIET0

JEUCTBUSIIPUPOTHON BOJBI
HACTpPOUTEIbHBIEMaTEepral

BI.

3. CocraBiieHue
MIPOEKTAIIBETHUKA/OTOPO1a/C
ajia B3aBUCUMOCTH OT
COCTaBaIrpoaHAIM3UPOBAHH
BIXIIOYB.

4. CocraBieHuecOaIaHCHpOBa
HHOTO MEHIO HaJICHb (HEJIEIIO)
B 3aBHCHMOCTHOT COJIEp>KaHUs
XUMHYECKUXMAKPO U
MUKPO3JIEMEHTOB
BIIPOTYKTaXIUTAHUSI.

5. UccnenoBanue
KayeCcTBAUThEBOU BOJBI.

6. UccnenoBanue
poOBOIOIIPOBOAHOIM

BOJIbl HATIPEMET
YCTPaHEHUSKECTKOCTH.

7. YcTpaHeHHne KeCTKOCTH
BO/IbIB
CEJIbCKOXO035HCTBEHHOWUIEATEIb
HOCTH.

OKO1
OKO02
OKO04
OKO07

9.2

Pasznen
9.2.hccaenoBaHu
e
HXUMHYeCKUHaH
aau3
00bEKTOBTEXHOC

(pepbi

HNHTepnperupoBaTbXum
HYeCKHe NMPOoLeCChI
HsABJICHUSIBTEXHOC(epe

Y4eoHo-
HCCJIeN0BATEIbCKHIANIPOCKT (¢
y4eTrom
OyaymeHnpodgeccHOHATbHOM
eATeJIbHOCTH)
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Mopyas/Paznen

Ne PesynbTaTobyuenuns OneHoYHBIEMEPONIPUATHS OK
/Tema

9.2.1|OcHoBbu1a0OpaTo |BBIMONHATH MOJIHBINA 1. JJaboparopHasipaboTa OKO1
PHONIIPAKTUKUBII |IIUKJIIKCIEPUMEHTAIBHOTO |«OCHOBBI
podeccruoHaNbHbI [MCCIeTIOBAHUS 1a00paTOPHONIIPAKTHKI
xJ1abopaTopusix  |ccoOitoIeHneM ».

IPaBUIIOE30IIaCHOTO 2. TumoBsIe pacyeTh

oOpalleHust CBEIECTBAMH  |II0TEMATHKEIKCIIEPUMEH

n1ab0paTOPHBEIMOOOPYIOB  |Ta.

aHueM 3. 3agaun Ha
BBIUMCIIEHUECPETHETO
3HAYCHUSIKCTICPUMEHTATBHBI
X TAHHBIX,TTOTPEITHOCTH.
4. IlpencraBnenue
PE3yIABTATOBIKCIIEPUMEHTA B
paznuuHoidopme (Tabnuia,
rpaduk,0T4eT, JoKIa 1, Ipe3eHTa
us).

9.2.2 | XuMnueckuit HUccnenosarth 1. 3agauu Ha OKO1
aHAIN3 XUMUYECKUNUCOCTAaB MpoO |ompeaeneHneMeTalljioB, OKO02
MpOoOTEeXHUY TEXHUYECKONBOIbI HEOPraHNYECKUXaHUOHOB U OKO07
€CKOIBOIbI OpraHUYECKHUXBEIIECTB B

TEXHUYECKOMN
BOJIEpa3HOTOHA3HAYCHMUSL.

2. [IpakTuxo-
OPUEHTHPOBAHHBIETEOPETUYECK
ue 3aJ]aHusl HACOCTAB BOJIBI U
CIIOCOOBIBBIPAXKEHUS
KOHIIEHTPaLU{ UIepecyer
KOHIEHTPALMI
(cucnonbp3oBaHUEM
HOPMAaTUBHBIXJOKYMEHTOB).
3. 3agaHue
«XUMHUYECKUHCOCTAB
TEXHUYECKOM BOJIbI, TUTIBOJBI U
CIIOCOOBI eeNPUMEHEHUS
(cucmonbp3oBaHUEM
HOPMAaTUBHBIXJOKYMEHTOB).
4. JIabopatopHasipaboTa(HaB
BI0OD):

— OnpeneneHnexiopuioB
METOJIOM TUTPOBAHUS
BTEXHHYECKON BOJE;

— Onpenenenue
KECTKOCTUTEXHUYECKON
BOJIbl METOJJOMTUTPOBAHUS.
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Mopyas/Paznen
/Tema

PesynbTaTobyuenuns

OneHoYHBIEMEPONIPUATHS

OK

923

XUMHUYECKUUKOH
TPOJILKAYECTBABO

31Iyxa

Hccnenosarth
COJICPKAHUEYTIICKUCIOTOra
3aBBO3/IyX€

1. Tect o TeEME
«XUMHYECKUICOCTaB
atMochepHOTO BO3JlyXau
BO3/1yXapaboueii 30HbI».

2. IlpakTuko-
OPHUCHTUPOBAHHBIC3aIaHUs  HA
XHMHUYECKUMN
BO3/IyXa.

3. JlabopaTopHaspaboTa

«Ornpenenenue

aHaJIn3CcocCTaBa

COACPKAHUAYTIICKUCIIOTO
Tra3a B BO3AYXCIIOMCIICHUA
SKCIIPECC-METOAOM.

OKO1
OKO02
OKO07

9.2.4

XuMudeckuiaHa
n3npooOmMaTepua
OBCTPOUTEIILHO-
pecTaBpaliOHHOM
eI TETHHOCTH
Uan3aiiHa

HUccnenosarth
poObIMaTepHaioB
CTPOUTEIBHO-
pecTaBpalluOHHOUIESITENh
HOCTH HIH3aiHa

1. IIpakTuko-
OpPUEHTHPOBAHHBIC3aJAHHS 110
XUMUYECKOMYaHAIH3y Mpoo
MaTepHAIOBCTPOUTEITHLHO-
pecTaBpalMOHHONIEATEILHOCT
W Uau3anHa.

2. JJaboparopraspaboTa(HaB
bIOOD):

— N3roroBnenue
Kpacok(rmoadop

MUTMEHTOB
HCBS3BIBAIOIMXBEILIECTB)

5
— Uccnenosanue
CBOMCTBBSDKYIIMX BELIECTB HA
npUMeperurca.

OKO1
OKO02
OKO07
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9.25

WUccnenosanne
00BEKTOBTEXH
ochepsl

HccnenoBath
XUMHYECKUUCOCTaB
00BeKTOBTEXHOC]EPHI HA
IIPUMEPETEXHUYECKOU
BO/Ibl UMaTEPUATIOB
CTPOUTENBHO-
peCTaBpallMOHHOUIESITEND
HOCTH HJIM3aiiHA

YuebHo-
HCCIICIOBATEIbCKUUITPOCKT
B 00JIaCTUHCCIIEIOBAHUS
00BEKTOBTEXHOC(DEPHI.

Bo03MO0XHBIETEMBIITPOEKTOB:

1. Konrpons
KauyeCTBAaTCXHUICCKOM
BO/IbI PA3HBIXBUJIOB B
COOTBETCTBHH
cmeroaukamu 1mo I'OCT.

2. Co3nanue
JIEKOPATUBHONIITYKATypPKH

3. IIurMeHTHI B U3IETUSIX
M3CTEKIIA.

4. UccnenoBanuepa3pyuiaromer
OﬂeﬁCTB HUABOABIHACTPOUTCIIBH

bIEMAaTCpHaJIbI.
5. OueHka cOCTOSIHUS
BO3/IyXapabodeii 30HbI

CrienuanucTa(TeXHOJI0Ta,CTPOH

TeJISHT.II.,C

OKO1
OKO02
OKO04
OKO07
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Mopyas/Paznen
/Tema

PesynbTaTobyuenuns

OneHoYHBIEMEPONIPUATHS

OK

y4eTOM
obnactunpodeccuoHaTbHONIE
SITGJII)HOCTI/I) B COOTBECTCTBHUUC
HOPMAaTUBHBIMUJIOKYMCHTaAMMU.
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