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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma pazpaboTaHa Ha OCHOBE:

1) Ilpukaza MwunHOOpHayku Poccum «OO0 yrBepxacHHH (eaepaabHOro
roCy/IapCTBEHHOIO 00Opa30BaTENBbHOTO CTaHAApTa CPEAHEro OOIIero
obpazoBanus» oT 17.05.2012 No413 (¢ u3mMeHeHUsIMU)

2) .OOITI I'BOY COILI Ne9.

3) .ABTOpckasi mporpamma Mo Kypcy «Xumus g 8-11  kmaccos
oOmeoOpa3oBarenbubix  yupexaeHuin» O.C. TI'abpuensna, M:/lpoda-

2016r.-128c.

YMK: oOyudenne Begercs mno yuyeOHUKY «Xumusi», Epemuna B.B.,
Kysemenko H.E., M:JIpoda-2019r., 10knacc.

OO6yuenue BeneTcs o yueoHuky «Xumus», Epemuna B.B., Ky3pmenko

H.E., M:Ipoda-2019r., 10knacc.



1.Ilnannpyembie pe3yibTaThl OCBOEHHS Y4eOHOI0 MpeaMeTa

[IporpamMma oOecrieunBaeT JOCTUKEHHUE CIACAYIONINX PE3yIbTaTOB:

1.IlpeameTHBIE:

BoinyckHHK Ha yriiy0JIeHHOM YPOBHE HAYYMTCS:

pacKpheIBaTh Ha TMpPUMEPaX POJIb XUMHUU B (OPMHUPOBAHUU COBPEMEHHOM
HAYYHOW KAapTHHBI MHUpPAa U B MPAKTHUYECKOW JESITEIBHOCTH YEIOBEKA,
B3aMMOCBSI3b MEXK/ly XUMHUEN U JPYTUMHU €CTECTBEHHBIMU HayKaMU;
WJUTIOCTPUPOBATh HA NMPUMEPAX CTAHOBJIECHHUE U JBOJIOLMIO OPraHUYECKON
XMMHM KaK HAyKH Ha Pa3JIMYHbIX UCTOPUYECKHUX ITAMNAX €€ PA3BUTHS;
YCTaHABIIMBATh MPUYMHHO-CIICICTBCHHBIE CBSI3H MEXIY CTPOCHHUEM aTOMOB
XMMHUYECKUX JJIEMEHTOB UM MEPUOJAUYECKUM HU3MEHEHHEM CBOMCTB
XUMHUYECKUX JIEMEHTOB M UX COCAWHEHUN B COOTBETCTBUM C MOJIOKECHUEM
XUMHAYECKHUX JIEMEHTOB B IIEPUOJUYECKON CUCTEME;

aHaJIM3UpPOBaTh COCTAB, CTPOCHHE W CBOWCTBA BEHIECTB, ITPUMEHSIA
MOJIOKEHHUSI OCHOBHBIX XHMHUYECKHX TEOPUN: XHUMHYECKOTO CTPOECHHUS
OpraHnyecKux coennHeHu A.M. byTiepoBa, CTpOE€HHs aTOMa, XUMHYECKON
CBSI3M, JJIEKTPOJMTHUYECKOM  JHUCCOIMALIMM  KHUCIOT W  OCHOBAaHWI;
YCTAHABIIMBATh PUYMHHO-CJICACTBCHHBIE CBSI3M MEXKAY CBOWCTBAMU
BEILIECTBA U €TI0 COCTABOM U CTPOCHUEM;

MPUMEHSATH NMPABUJIA CUCTEMATUUECKON MEXKTYHAPOIHOM HOMEHKJIIATYPhI KaK
CpeACTBa pa3IMUCHUS W UJASHTU(PUKAIMK BEIIECTB MO HMX COCTaBy H
CTPOCHMIO;

COCTaBJIATh MOJICKYJISIPHBIE M CTPYKTYpHBbIE (POPMYJIbI HEOPraHUYECKUX M
OpraHUYeCKHUX BEIIECTB KaK HocUTeNel HHPOpMAILIK O CTPOCHHUH BEIlleCTBa,
€ro CBOMCTBAxX M MPUHAJIEKHOCTH K ONIPEACIEHHOMY KJIacCy COCIMHEHUM;
OOBSACHATH MPUPOJY U CHOCOOBI 00pa3oBaHUS XWMUYECKOW CBA3M:
KOBJICHTHOW  (TOJISIPHOM, HEMOJISIPHOM), HMOHHOM, METaJUIMYECKOH,

BOJIOPOJIHOM - C IEBIO OMPEACICHUS XUMUUECKON aKTUBHOCTH BEILIECTB;



XapaKTepru30BaTh (PU3NIECKHNE CBOMCTBA HEOPTAHMYECKUX U OPTaHMYECKHUX
BEIIIECTB M YCTAaHABIMBATh 3aBHCHUMOCTh (PM3MUYECKUX CBOWCTB BEIIECTB OT
TUTA KPUCTAJUTMYECKON PEIIETKH;

XapaKTepru30BaTh 3aKOHOMEPHOCTH B HM3MEHEHUU XHMHUYECKUX CBOMCTB
MPOCTHIX BEIIECTB, BOJOPOJHBIX COCAWHEHHI, BBICIIUX OKCHUIOB U
TUAPOKCHUIOB,;

MIPUBOJIUTH MPUMEPHI XUMUYECKUX PEAKIINI, pACKPBIBAIOIINX XapaKTEPHbIE
XUMUYECKHUE CBOWCTBA HEOPraHUYECKUX U OPraHMYECKUX BEIECTB
M3YUYCHHBIX KJIACCOB C IENbI0 UX HACHTU(DUKAIMU U OOBSICHEHUs 00JacTu
MIPUMEHECHUS;

OTPENENIATh MEXaHU3M PEaKIMU B 3aBUCUMOCTU OT YCJIOBUW MPOBEICHUS
peakiuu U MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMHUYECKUX
peakIuii Ha OCHOBE TUITA XUMHYECKOMN CBSI3U U aKTUBHOCTH PEAareHTOB;
YCTaHABJIMBATh 3aBUCUMOCTb PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKHUX
COCMHEHUN OT XapakTepa B3aMMHOTO BIIUSIHUS aTOMOB B MOJIEKyJIaxX C
L[EJIbI0 TPOTHO3UPOBAHUS TPOIYKTOB PEAKIINH;

YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW pEaKIUd U CMEIICHUs
XUMHUYECKOTO PaBHOBECHS OT Pa3IMYHBIX (DAKTOPOB C LB OMPEACICHUS
ONTUMAJIBHBIX YCIIOBUM MPOTEKAHUS XUMHUECKUX MTPOIIECCOB;
YCTaHABJIMBATh T€HETUYECKYIO CBSI3b MEXKAY KJlacCaMU HEOPTraHUYECKUX U
OpraHUYECKUX BEIIECTB Il 0OOCHOBAHUS MPUHIIUIIUATIBHON BO3MOYXHOCTH
MOJIy4EHUsS] HEOPraHWYECKMX M OPraHWYECKUX COCJAMHEHUN 3aJlaHHOTO
COCTaBa U CTPOCHUS,

noAOUpaTh peareHThl, YCJIOBUS U OMNPEAENATh MPOAYKTHI PEaKIuH,
MO3BOJIAIONIUX PEATU30BaTh JA0OPATOPHBIE U MPOMBIIIJIEHHBIE CIOCOOBI
MOJTYYEHUSI BAXKHEUIIINX HEOPTAHUYECKUX U OPTaHUYECKUX BEIECTB;
OTIPENICNIATh XapaKTep Cpebl B pe3yJibTaTe TUIPOJIN3a HEOPTaHUYECKUX U
OPraHUYECKUX BEIECTB M MPUBOAUTH IMPUMEPHI THAPOJIM3a BEIIECTB B
MOBCEIHEBHOM JKM3HU YEJIOBEKa, OMOJIOTHYECKUX OOMEHHBIX IMpoIeccax U

IMPOMBIIIJICHHOCTH,



MPUBOJNTh TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUA B
npuposie, MPOU3BOACTBEHHBIX  TpoIeccax U KU3HEAEATEIbHOCTH
OpraHHU3MOB;

O00OCHOBBIBaTh  MPAKTUYECKOE  HCIONH30BAHHE  HEOPraHMYECKHX U
OpPraHUYECKUX BEIIECTB U X PEAKIINI B MPOMBIILICHHOCTH U OBITY;
BBITIOJHATh XUMUYECKUN IKCIEPUMEHT MO PACHO3HABAHHUIO M MOJYYCHHUIO
HEOPTaHMYECKUX U OPTaHWYECKUX BELIECTB, OTHOCAIIMXCSA K Pa3TUYHBIM
KJlaccaM COEIMHEHUN, B COOTBETCTBUM C TPaBWIAMH U TpUEMaMu
O0e3omacHOM paboOThl C XMMHUYECKMMHU BEIIECTBAMH M JIaDOPaTOPHBIM
000py10BaHUEM;

MPOBOAMTH PACUETHI HA OCHOBE XUMUYECKUX (DOPMYII M YPaBHEHUN pEaKIIHA:
HAXO0XJICHUE MOJEKYJISAPHOU (OPMYIJIBI OPraHUYECKOTO BEIIECTBAa IO €ro
MJIOTHOCTU ¥ MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIINX B €r0 COCTaB, UM T10
OPOAYKTaM CTOpPaHUs; pacueThl MacCOBOW M0 (MAacchl) XMMHUYECKOTO
COCMHEHUS B CMECH; pacyeTbl Macchl (00ObeMa, KOJUYECTBa BEILECTBA)
MPOAYKTOB PEAKIMH, €CIM OJHO W3 BEIIeCTB JaHO B M30BITKE (MMeEeT
MPUMECH); pacyeThl MAacCOBOM WM OOBEMHOW JOJHM BBIXOAA MPOIYKTa
peaKkimu OT TEOPETUYECKHM BO3MOXKHOTO; pacdeThl TeroBoro 3¢dekra
peakiuu; pacueThl OOBEMHBIX OTHOIIEHUH Ta30B TMPU XUMHYECKHUX
peakiusax; pacyeTbl Macchl (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaxiuu, eciM OJHO W3 BEIIECTB JaHO B BUJEC PacTBOpa C OIMpeNeTICHHON
MAaCCOBOM JOJIEW PACTBOPEHHOI'O BELIECTBA;

UCTIONB30BaTh METOBI HAYYHOTO TIO3HAHMS: aHaJIu3, CHHTES,
MOJICTTUPOBAHIE XWMHUYECKHUX IMPOILIECCOB W SIBICHUW - TIPHU PEIICHUU
y4eOHO-UCCIEeIOBATENILCKUX 33/ad 10 W3YYEHUIO CBOWCTB, CIIOCOOOB
MOJTyYEHUS M pACTIO3HABAHUS OPTaHUIECKUX BEIECTB;

BJQJIETh MpaBWJIaMU O€30MaCHOTO OOpallleHHs] C €IKHUMH, TOPIYUMH U
TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMU OBITOBON XHUMUMU;

OCYHIECTBJISTh TMOUCK XWMHUYECKOW HHQPOpMAlMM 1O  Ha3BaHUSAM,

UAeHTU(PUKATOPAM, CTPYKTYPHBIM (OpMyJIaM BEUIECTB;



KPUTUYECKHA OIICHWBATh M WHTEPIPETUPOBATH XUMHUYECKYIO HH(OpMAIIUIO,
COJZIEp>KaIIyIocs B COOOIIEHUSX CPEJICTB MacCOBOM MH(OpMaInH, pecypcax
NHTepHeTa, HayYHO-NOMYJSIPHBIX CTAThSIX C TOYKU 3PEHUSI €CTECTBEHHO-
HAyYHOHW KOPPEKTHOCTH B IIEJISIX BBISBICHUS OIIMOOYHBIX CYXICHUU U
dbopMupoBaHUS COOCTBEHHOM MO3UITUH;

YCTaHABJIMBATh B3aWMMOCBSI3M MEXAy (pakTamMu W TEOpHeH, MPUYUHON H
CIEJACTBMEM TMpU aHAIM3€ MPOOJEMHBIX CHUTyallMii W O00OCHOBaHUU
MPUHUMAEMBIX PEIIEHUN Ha OCHOBE XUMHUYECKUX 3HAHUK;

NPEACTaBIATh IMYTH pELICHUs] TJIO0AIbHBIX MPOOJieM, CTOSIIUX TMepes
YEJIOBEYECTBOM, M TMEPCHEKTUBHBIX HAIPABICHUM pPA3BUTHS XUMHUUYECKUX
TEXHOJIOTUHA, B TOM YHCJI€ TEXHOJOTMA COBPEMEHHBIX MATEPHAIOB C
pa3uuHON (PYHKIIMOHATBLHOCTHIO, BO30OHOBIISIEMBIX HMCTOYHUKOB CBHIPHS,

Hepepa60TI<H " YTUJIM3alWU IIPOMBIIIJIICHHBIX 1 OBITOBBIX OTXOOO0B.

BoInycKHMK HA YyIiiy0JI€HHOM YPOBHE IOJIYYHUT BO3MOKHOCTh HAYYMTHCH:

dbopMmynupoBaTh  I€db  WCCIAEAOBAHMWS, BBIABUTATh U IPOBEPATH
HKCIIEPUMEHTAILHO TUTIOTE3bI 0 XUMUUYECKHX CBONCTBAX BEIIECTB HA OCHOBE
UX COCTaBa M CTPOEHUS, UX CIOCOOHOCTH BCTYINATh B XUMUYECKUE PEAKIIUU,
0 XapakTepe W MPOAYKTAX PA3TUIHBIX XUMUUYECKUX PEAKIIUN;
CaMOCTOSATENIFHO TUIAHUPOBATH M MPOBOJAUTH XUMHUECKHE IKCIIEPUMEHTHI C
coOJTro/IeHneM TpaBuil 0e30MmacHON PabOThI ¢ BEIIECTBAMH U JTAOOPATOPHBIM
000pyIOBaHUEM;

WHTEPIPETUPOBATH JAHHBIC O COCTABE U CTPOCHUH BEIIECTB, MOTYyUYEHHBIE C
MTOMOIIIBIO COBPEMEHHBIX (PU3UKO-XUMUYECKUX METOJIOB;

OMMCHIBATh COCTOSIHUE DJIEKTPOHA B aTOME€ Ha OCHOBE COBPEMEHHBIX
KBaHTOBO-MEXAaHWYECKUX TPEACTABICHUA O CTPOCHHH aTroMa  JJIst
OOBSICHEHUS PE3YIhTATOB CIIEKTPAIIBHOTO aHAJIN3a BEIIECTB;
XapaKTEPU30BATh POJIh A30TOCOICPIKAIINX TeTEPOIMKINIECKIUX COCTMHEHHUNA

N HYKJICMHOBBIX KHCJIOT KaK BaKHEHIIINX OMOJIOrMYECKH aKTUBHBIX BCIICCTB,



¢ IMPOrHO3HUPOBATH BO3MOXHOCTD ITPOTCKaHUA OKHCIIUTCIIbHO-
BOCCTAHOBUTCIBbHBIX peaKuHﬁ, JeXKamux B OCHOBC IIPUPOAHBIX H

IMPONU3BOACTBCHHBIX ITPOICCCOB.

1. JIuuHOCTHBIE Pe3yJIbTAThI:

* B IICHHOCTHO-OPMHTAIMOHHOW cdepe - BOCIUTAHUE YYBCTBA TOPAOCTH 3a
POCCHICKYIO XUMUYECKYIO HAYKy, TyMaHU3Ma, LIeJIeyCTPEMIEHHOCTH;

* B TpyaoBOH cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOODPY HajibHEUIEH
o0pa3oBaTeIbHON TPACKTOPUH;

* B TI03HABATENbHON (KOTHUTHMBHOM, WHTEIUIEKTyalbHOUW) cdepe - ymeHue

YIOPABISTH CBOEH MO3HABATENBHOM NEATEIbHOCTBIO.

I1l. MeTtanpenmMeTHbIMH Pe3yJIbTATAMHM OCBOEHUS BBITYCKHHUKAMHU OCHOBHOM
LIKOJIbI IPOrPaMMBbI 110 XUMMH SIBJISIIOTCSH

* HCHOJIb30BaHWE€ YMEHUW M HAaBBIKOB PAa3JIMYHBIX BHUIOB IO3HABATEIHHOU
NEATEeIbHOCTH, TPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHUS (CUCTEMHO-
WH(MOPMAIIMOHHBIN aHalIU3, MOJIEIUPOBAHUE) JISI U3YUYCHUS Pa3TUUHBIX
CTOPOH OKPYKalUIEH JEUCTBUTEIBHOCTH;

* UCIOJb30BaHUE OCHOBHBIX HMHTEJUICKTyaJbHBIX Omepaluii: GopMupoBaHue
TUIIOTE3, aHajJU3 M CHUHTE3, CpaBHEHHE, O00O0IIeHHe, cHucTeMaTh3anus,
BBISIBJICHHE TTPUYMHHO-CJICIBCTBEHHBIX CBSI3€H, IIOMCK aHAJIOTOB;

* yMEHHUE I'€HEPUPOBAThH UJEH U ONPENEIATh CPECTBA, HEOOXOAUMBIC JIJIS UX
peanu3anuu;

* yYMEHHUE OMNPENeNATh LU W 3aJayu JIeSITEIHbHOCTH, BBIOUpPAThH CPEIACTBO
pean3ainy UeJIn U IPUMEHSITh UX Ha TPAKTHKE;

* HCHOJIb30BAHWE PA3JIMYHBIX HMCTOYHUKOB ISl TOJYYEHHS XHUMHUYECKOUN
uHdopMmaluy, TMOHMMAaHWE 3aBUCHUMOCTU  COJAEpX)aHUiA U  (POpMBI

npecTaBiIeHUs HH()OPMALIUY OT 1eJe KOMMYHHUKAIUI U afpecara.



B o6mactu mpeaMeTHBIX pe3ylbTaToOB 00pa30BaTENbHOE YUPEXKIEHUE OOIIETo
o0pa3oBaHUsI MPEOCTABISIET YICHUKY BO3MOXKHOCTh Ha CTYIIEHU CPETHETO OOIIETO
o0pa3oBaHMsI HAYYUTHCS HA 0A30BOM YPOBHE 6 HO3HABAMEIbHOU chepe:

1) maBath ompeeIIeHue N3yYCHHBIM ITOHATHSM;

2) ONMCHIBATh  JEMOHCTPAIlMOHHBIE M  CAMOCTOSTEILHO  IMPOBEIEHHBIC
AKCIIEPUMEHTHI, UCTIONB3YS IS STOTO €CTECTBEHHBIN SI3BIK U S3BIK XUMUU;

3) ommCHIBATh M pa3inyaTh H3YYCHHBIC KJIACCHI OPraHUYECKUX COCTUHCHHM,
XUMUYECKUE PEAKITUN;

4) knaccuUIIMPOBaTh U3YYCHHBIC OOBEKTHI U SIBJICHHS,

5) HaOMOIaTh JIEMOHCTPAIMOHHBIE W CAMOCTOSTEIBLHO IPOBOJUMEIC OIIBITHI,
XUMHUYECKHE PEaKIIUU, TPOTEKAIOITUE B IPUPOIC U B OBITY;

6) nemath  BBIBOJBI M YMO3AKIIOYCHHS,  H3YYCHHBIX  XUMHYCCKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEU3YYEHHBIX BEIICCTB IIO
aHAJIOTUH CO CBOWCTBAMH M3YUYECHHBIX;

7) CTPYKTypHUpOBaTh M3YYCHHBIH MaTepHalL,

8) mHTepIpeTHpPOBaTh XMMHUYCECKYI0 HH(DOPMAIHIO, TOJYYCHHYIO W3 JPYTHX
HUCTOYHHUKOB,;

9) ommceBaTh CcTpocHHMe aromoB, anmeMmeHToB C, H, O ¢ wucnonb3oBaHneM
AJIEKTPOHHBIX KOH(PUTYpAITUii;

10) MonenupoBaTh CTpPOEHHE TMPOCTEUIINX MOJICKYJT OPTaHUYECKHUX
BEIIECTB, KPUCTAIIOB;

8 UCHHOCMHO-0PUEHMAWUOHHOI c(hepe’ aHATN3UPOBATH U OIICHUBATH
MOCJICACTBUSA JIJIsl OKPY’Karolel cpe/ibl ObITOBOM U MPOU3BOICTBEHHOMN
NeATEeIbHOCTU YeJIOBeKa, CBI3aHHOM C MepepabOoTKOM BEIIECTB; 8 mPy0oesoil cghepe:
IIPOBOJIUTH XUMHYECKUI DKCIICPUMEHT; 6 cqhepe puzuueckoii Kyabmypol.
OKa3bIBaTh MEPBYIO IMOMOIIb IPH OTPABIICHUSX, 0JKOTAX U JIPYTHX TPaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JTA0OPATOPHBIM 000PYAOBAHUEM.

B PE3YJIbTATC N3YUCHUA XUMHWH YIYCHUK NOJIKCH 3HAThL/TIOHUMATh



YMETh

BAKHEUIIINE XUMUYECKHUE TTOHATHS: BEIIECTBO, XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIbHBIE AaTOMHASI M MOJICKYJISIPHASI MACChl, HOH,
AJUIOTPOIHS, U30TOBI, XUMUYECKAs CBA3b, JJIEKTPOOTPULATEIIBHOCTD,
BAJICHTHOCTb, CTEIIEHb OKUCJIEHHUSI, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN
00b€eM, BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS,
PacTBOPBI, JICKTPOIUT U HEIJICKTPOIUT, ANEKTPOIATHUECKAS JUCCOLIUALINS,
OKHCIIUTEIIb U BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIICHUE, TEILNIOBOU

3 PeKT peaku, CKOpOCTh XUMUUECKON peaKlnM, KaTaau3, XUMUUIECKOE
paBHOBECHE, YTIEPOAHBIN CKeNeT, GyHKIIMOHAIbHAS IPYIINa, H30Mepus,
TOMOJIOTHS;

OCHOBHBIE 3aKOHBI XUMHUH: COXPAHEHHS MACChI BEIIECTB, TOCTOSHCTBA
COCTaBa, MEPUOINYECKUAN 3aKOH;

OCHOBHBIE TEOPUU XUMHUU: XUMHUYECKOU CBA3U, SIEKTPOJIUTUUECKOMN
JIUCCOLIMALINY, CTPOCHUS OPraHUYECKUX COCIMHEHN;

BAKHEHUIIINE BEUIECTBA U MAaTEPUAJIbI: OCHOBHBIE METAJIbI U CIUJIABbI;, CEpHAas,
COJISIHAs!, a30THASI U YKCYCHAasl KUCJIOTBI; IEJIOYN, AMMUAK, MUHEPAJIbHbBIC
yI0OpeHusl, METaH, STUJICH, alleTUIeH, OCH30JI, TAHOJI, )KUPHI, MbLJIa,
TII0K03a, caxapo3a, Kpaxmal, KJIeT4yaTka, OeJIKU, UICKYCCTBEHHBIEC U

CUHTCTHYCCKHC BOJIOKHA, KaAYYYKH, IINIACTMACCHI;

Ha3bIBATh U3yUYEHHBIE BEIIECTBA IO «TPUBUAIBHOW» WIIM MEXTyHAPOIHOM
HOMEHKJIATYPE;

ONPENENATh: BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB,
THUIT XUMUYECKOU CBSI3M B COEMHEHUSX, 3apsi/l HOHA, XapaKTep Cpellbl B
BOJHBIX PACTBOPAX HEOPTAHMYECKUX COCANHEHUI, OKHCIIUTEND U
BOCCTaHOBUTEb, IPUHA/JIEKHOCTH BEILECTB K Pa3IMYHBIM KJIaccam
OpraHUYECKUX COECIUHEHUN;

XapaKTEPU30BaATh: ANEMEHTBI MaJIbIX EPUOJOB MO UX MOJOKEHHIO B
nepuoanueckoit cucreme /.M. Menneneesa; o011e XuMHIECKHE CBONCTBA

MCTAJIJIOB, HEMCTAJIJIOB, OCHOBHBLIX KJIACCOB OPTaHUYCCKUX U



HEOPTraHWYECKUX COCIMHEHNI; CTPOCHHE U XUMUYECKHUE CBOKCTBA
W3YYEHHBIX OPTaHUYECKUX COCTMHEHUN;

OOBSACHATH: 32aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;
MPUPOTY XUMUUYECKOU CBA3U (MOHHOM, KOBAJIGHTHOU, METAJLLTUYECKOM ),
3aBUCUMOCTbH CKOPOCTH XMMHUYECKOW PEAKIIMH U MTOJ0KEHUS XUMUYECKOTO
paBHOBECHSI OT Pa3IMYHBIX (PAKTOPOB;

BBIIIOJIHATh XUMUYECKHUI 3KCIIEPUMEHT I10 PACIIO3HABAHUIO BAKHEUILINX
HEOPraHWYECKUX U OPraHUYECKUX BEILECTB;

MIPOBOJIUTH CAMOCTOSITENIbHBIN OMCK XUMHYECKOW HH(POpMaLUU ¢
UCIIOJIb30BAaHUEM PA3IUYHBIX UICTOYHUKOB (HAy4YHO-TIONYJISIPHBIX U3/IaHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETa); HCIOJIB30BATh
KOMITbIOTEPHBIE TEXHOJIOTUH ISl 00paOOTKU U NIEpeIavyn XUMUYECKOM

MH(}OpMaALMK U €€ MPEICTABIECHUS B Pa3IMYHBIX (hopmax;

HCIIOJIB30BaTh HpI/IO6p€TCHHBI€ S3HAaHUA 1 YMCHUSA B HpaKTH‘lCCKOﬁ ACATCIBHOCTHU U

HOBCGI[HCBHOf/'I KU3HU OJIA:

OOBSICHEHHS] XUMUYECKHUX SIBIICHUH, TPOUCXOAIINX B IPUPO/JIE, OBITY U HA
MIPOU3BOICTBE;

OTIpe/ieNICHUs] BO3MOXKHOCTH MTPOTEKAHUSI XHMHUECKUX MPEBPAIICHHI B
Pa3IMYHBIX YCIOBHUSIX U OLICHKH UX TOCIEICTBUN;

AKOJIOTMYECKY TPAMOTHOTO TIOBEJICHUS B OKPY>KAIOIIEH Cpefie;

OIICHKH BIIMSHUS XUMHUYECKOTO 3arps3HEHUS OKPYXKAIOIIEH cpeapl Ha
OpTraHM3M YeJIOBEKa U JPYTHE KUBBIC OPTaHU3MBI,

0e301acHOro ooparieHus ¢ TOprOYMMU U TOKCUYHBIMH BEILIECTBaAMU,
71a00paTOPHBIM 000PYAOBAHUEM;

NIPUTOTOBJICHHS PACTBOPOB 33/IaHHOM KOHIICHTPAIMH B OBITY U Ha
IPOU3BOICTBE;

KPUTHYECKOHN OLIEHKH JOCTOBEPHOCTH XUMHUYECKON HHPOpMAITUH,

HOCTYHaIOI]_[eﬁ N3 pasHbIX UCTOYHHUKOB.



I1.Conep:xanue yueOHOro nmpeamera:
10 xace

Tema 1. IloBTOopenue n yrayoJenue sHanui (184)

ATOMHO-MOJIEKYJISIpHOE yueHHe. BemiecTBa MOJIEKYJISPHOTO U HEMOJIEKYJISIPHOTO
cTpoeHusi. KaueCTBEHHBIM M KOJIMYECTBEHHBIM COCTAaB BemiecTBa. MonsipHas u
OTHOCHUTEIIbHASI MOJICKYJISIPHASI MacChl BemecTBa. MoJIbHAs IO U MacCOBAas JOJISI

QJICMCHTA B BCIICCTBCE.

Crpoenne aroma. ATomMHas opOuTanb. llpaBuna 3amojgHEHUs >3JIE€KTPOHAMU
aTOMHBIX  opOuTaneil. BanenTHble dnekTpoHbl. llepuoanyeckuii  3aKOH.
@opMyIMpPOBKa 3aKOHA B CBETE COBPEMEHHBIX IIPEACTABICHUNA O CTPOEHUHU aTOMA.

W3MeHeHne CBOMCTB 2JIEMEHTOB M UX COCIMHEHUM B IIEPUOJAX U IPyNIIaX.

XHUMUYECKAs CBA3b. DIEKTPOOTPULATENBHOCTh. Buabl xumuueckon cBa3u. MlonHas
cBsa3b. KoBaseHTHass HemojsipHas W OOJsIpHAass CBA3b. OOMEHHBIT U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3M O0pa3oBaHUsl KOBAJEHTHOM MOJISIPHOWU CBSI3U.
['eomeTpus moisekynbl. Merammueckas cBsizb. BomoponHas cBA3b. ArperatHsie
COCTOSIHMSI ~ BEIIECTBA.  [HWIBl  KPUCTANIMYECKUX  PELICTOK:  aTOMHasd,

MOJICKYJISIpHAsA, NOHHAs, MCTAJJIMUCCKAs.

Pacuetsl mo ¢opmynam u ypaBHEHUSIM peakuuid. ['a3oBble 3aKOHBI. YpaBHEHHE
Kunaitnepona—MenneneeBa. 3akoH ABOrajpo. 3akOH OOBEMHBIX OTHOIICHUM.

OTtHOCHUTENBHAS IUIOTHOCTH I'a30B.

Knaccudukaiuysa XUMHUYECKUX peakiuidl MO Pa3jIudHbIM MpPHU3HAKAM CpPaBHEHUS.
W3MeHeHne CTENEeHU OKHUCIEHUS 3JIEMEHTOB B COEIMHEHUAX. OKUCIUTEIhHO-
BOCCTAHOBUTEJbHBIE peakiuu. OKucCIeHWe W BOCCTaHOBIEHHE. OKUCIUTENN U

BOCCTaHOBUTENH. MeToa snekTpoHHOro OanaHca. [lepmanranar kamus Kaxk

OKHMCIIUTCIIb.



Baxxneime Kiaacchl HCOPraHU4YCCKUX BCHICCTB. ['eneTnyeckass CBS3b MCXKOY
KJIaCCaMHU HCOPIraHUYCCKUX COGHHHCHHﬁ. PeaKHI/II/I MOHHOTO OOMeEHa. FHI[pOJ'II/I?).

pH cpenpr.

PactBopsl. CiocoOBbI BhIpaKE€HUS KOJIMYECTBEHHOIO COCTAaBa PacTBOpa: MaccoBas
noyst  (MPOIEHTHAsT KOHIIEHTpalus), MoJisspHas KoHuUeHTpauus. KoimouaHsie
pactBopbl. Oddexkr Tunrnmana. Koarymaums. Cunepesuc. KomriekcHbIe
coenuHeHnd. CocTaB KOMIUIEKCHOTO MOHA: KOMILIEKCOOOpa30BaTENb, JIMTAH/BI.

Koopannannonnoe yncino. HomeHknarypa KOMIIEKCHBIX COSMHEHUH.
JlemoHcTpanum.

1. O6pasiibl BEIIECTB MOJIEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOCHUSI.
2. Bosronka noja.

3. Omnpenenenre KUCIOTHOCTH CPEJIbI MPU TTOMOIIY WHANKATOPOB.

4. Dddext Tunnans.

5. OOpa3oBaHHe KOMIUIEKCHBIX COETMHEHHUM MEPEXOIHbIX METAJIIOB.

JlaGopaTopHbIe ONbITHI.

[EEY

. Peakuiuu noHHoro ooOMeHa.
2. CBOICTBa KOJUIOUIHBIX PACTBOPOB.
3. T'maponus coneit.

4. TlonmyuyeHue U CBOMCTBA KOMILJIEKCHBIX COEUHEHUM.

IIpakTnueckas padora Ne 1. BeinosiHeHHE SKCIIEPUMEHTAIBHBIX 3aJ1a4y MO TEME

«PeakuoHHasi CIOCOOHOCTh BEUIECTB B PACTBOPAX).

Kounrpoabnas padora Nel o reme « OCHOBBI XUMHUI.



Tema 2. OcHOBHBIE NOHATHS Opranuyveckoil xumum (134)

HpCI[MeT OpFaHI/I‘{eCKOﬁ xumun. OcoOeHHOCTH OpPraHUYCCKUX BCIICCTB. 3HadyeHHUE
OpFaHH‘IEECKOfI XUMUU. HpI/ILII/IHI)I MHOI‘OO6paSI/I}I OPraHUYCCKUX BCIICCTB.
yI‘J’ICpOI[HBIﬁ CKCJICT, CT'O THUIIBI. OUKINYCCKUC, alITUKIIMYCCKHC.

Kap6OHI/IKJII/I‘ICCKI/Ie U TCTCPOHUKINICCKUC CKCIICTDI. BI/I,ZII)I CBS3CH B MOJICKYJIax
OpPraHUYCCKUX BCIICCTB: OAMHAPHBIC, ,ZIBOfIHBIC, TpOﬁHLIC. HN3meHeHue OHCPIUHU
CBSI3CH MCXKOY aToOMaMu Vyriji€poaa IIpU YBCIUMYCHHH KPATHOCTH CBA3H.

HaCBIHIeHHI)IG N HCHACBIIMCHHBIC COCAUHCHM .

DJIEKTPOHHOE CTPOCHHME W XHMMHMUYECKHE CBSA3M atoMa yriepona. ['mOpuauzarus
. . 1
opOuTaseil, ee TUIBI JJIsl OPraHUYECKUX COSTUHECHMIM: sp, sp’, sp. O6pazoBanue an

MI-CBSA3EH B MOJIEKYJIAX OPTaHUYECKUX COCTUHEHUM.

OCHOBHBIE TIOJOKEHUSI CTPYKTYPHOW TEOPHUH OPraHUYECKHX COEAUHEHUM.
Xumnueckoe  crpoenue.  CtpykrypHas — ¢gopmymna.  CTpykTypHas |
IIPOCTPAHCTBEHHAss u3omepus. M3omepus yrieponHoro ckenera. H3omepus
NOJIOKEHUsI. MexkiaccoBass u30Mepusa. BUAbl IMPOCTPAHCTBEHHOM HM30MEpPHU.
Ontuueckas nzomepusa. ONTUYECKHE AHTUIOAbI. XUPAIbHOCTh. XHUpPAJIbHbBIE U

AXHUPAJIbHBIC MOJICKYIJIBI.

I'eomeTpudeckast uzomepusi (yuc-, TpaHc-uzomepus). ['omonorusa. ['omomoru.

['omonornueckas pasHOCTb. ['OMoIOrHUECKUE PAIBI.

Onexkrponabie ddekTel. CrocoObl 3amucei peakiuid B OpraHUYeCKON XHUMHH.
CxeMa u ypaBHeHHUE. YCJOBUS mpoBeneHus: peakiuii. Kimaccudukanus peaxiuii
OpPraHMYeCKUX  BEHIECTB IO  CTPYKTYpPHOMY  MPHU3HAKy:  3aMEIlICHHE,
MpUCOEIMHEHNE, oTmerienne. MexanusMbl peakiuid. CriocoObl pa3pbiBa CBS3H

yraepoa-yraepoa. CBoOOIHbIE paIuKaIbl, HYKJICOMUIIBI U SJICKTPOQHITHI.

Knaccudukanus opraHudyeckux BemecTB M peakuuil. OCHOBHBIE KJIACCHI
opraHuveckux coeauHeHui. Kiaccudukamnuss OpraHMuecKUX COEAMHEHHUH 10
(GYHKUMOHANBHBIM TpynmnaMm. DJIEKTPOHHOE CTPOCHHE OPraHUYEeCKUX BEIIECTB.

B3anmHoe BausiHHE aTOMOB U Ipynn aTOMOB. IHIyKTUBHBIN U ME30MEPHBIN



s ¢extol. [Ipeacrapnenue o pezonance. Homenknarypa opraHMuecKux BEIIECTB.
MexayHapoHas (CUCTEMaTUYECKas) HOMEHKJIATypa OpraHUYeCKUX BELIECTB, €€
npuHIUNbL. PanuonanbHas HOMeHKiIatypa. OKHCIEHHE W BOCCTAHOBJIEHHE B

OpFaHquCKOﬁ XHUMHUH.

JemoncTpanuu. 1. Monenu opraHu4eCcKuX MOJIEKYII.
Tema 3. YrieBoaopoasi (25 u)

A a1 K a H bl. CTpoeHue mosekyssl MetaHa. [lonstue o kondopmarusax. O6uias
XapaKTEepPUCTHKA Kiacca, (U3MYECKUEe M XHUMHYECKHE CBOWCTBA (TOpEHHE,
KATAJIMTUYECKOE OKHUCIICHUE, TaJIOTEHUPOBAHUE, HUTPOBAHKUE, KPEKUHT, TUPOJIU3).
MexaHn3M peakunu XJIOPUPOBaHUsA MeTaHa. AJNKaHbl B pupoae. CUHTETHYECKuE
CIOCOOBl  MOJMYyYEHHs  aJKaHOB.  MeToapl  NOJy4EeHHs]  QJIKaHOB U3
ankunrajgoreHuioB  (peakuusi  Bropra), aekapOOKCUIMpPOBaHUEM  COJEH
KapOOHOBBIX KHUCIOT M 3JIEKTPOJIM30M PACTBOPOB COJIEM KAapOOHOBBIX KHUCIOT.

[IpuMeHeHnE aIKaHoB.

Il mkJaoaakan bl. O0mas xapakTepucTuka kiacca, pu3nyeckue CBONCTBA.
Bunel wuzomepun. HanpsbkeHHble W HEHAIPSDHKEHHbBIE LUKIBL. XUMHAYECKHE
CBOMCTBa IUKJIOMpOIaHa (ropeHue, TUAPUPOBAHUE, TTPUCOCTUHEHUE TaJIOTCHOB,
raJlor€HOBOJOPOJIOB, BOJIbI) MW LHUKJIOreKcaHa (TOpeHHe, XJIOPUPOBAHUE,

HI/ITpOBaHI/Ie). HOJ’Iy‘-IeHI/IC IUKJIOAJIKaHOB U3 aJIKaHOB U JUT'aJIOT'CHAJIKAHOB.

A a1 k e H bl. O0mmas xapakrtepucTuka kiacca. CTpoeHHe MOJEKYJbl ATHIICHA.
PuU3UYECKUE CBOWMCTBA AJIKEHOB. [ eoMeTpuyeckass HW30MEpHUsA AJKEHOB.
XUMHUYECKHE CBOMCTBA AJIKEHOB. Peakunu MpUCOEAMHEHNS 110 KPATHOU CBSI3U —
TUJIPUPOBAHUE, TATIOTEHUPOBAHUE, TUAPOTATIOTEHUPOBaHUE, TuaparTanusd. [IpaBumno
MapKkoBHUKOBA W €ro OOBSICHEHHE C TOYKH 3PEHHUSI DJEKTPOHHOW TEOPHHU.
B3aumopeiicTBue ajkeHOB ¢ OpOMOM M XJIOPOM B Ta30BOM (pa3ze WM Ha CBETY.
OxuciieHrne alnKeHOB (FOpEeHHE, OKUCIEHUE KUCIOPOJAOM B MPUCYTCTBUM XJIOpHUAA
najyuiaaus, moJ JAelcTBUEM cepedpa, OKHUCICHHE TOpPSYUM TMOJKHUCICHHBIM

pacTBOPOM IepMaHraHaTa Kajus, okucienue rno Baruepy). [lonumepuzanms.



HonyquHe AJIKCHOB M3 aJKAaHOB, AaJIKMITaJOICHUAOB H JUIaJIOTCHAJIKAHOB.

HpI/IMeHeHI/IC OTHUJICHA U IIPOIINJICHA.

A Ja Kk ajaue H bl Knaccupukanus 1MEHOBBIX YTIIeBOA0PO10B. ComnpsiKeHHbIE
nveHbl. OU3NUecKrue U XMMUYECKUE CBOMCTBA UBUHUIA U u3onpeHa. 1,2- u 1,4-
npucoeaunenue. [omumepusanusa. Kayuykn. Bynkanuzanus kayaykoB. Pe3una u

700ouuT. CuHTe3 OyTaaneHa u3 OyraHa u 3TaHoJa.

A J KH H BbL O61ua;1 XapaKTCPUCTHUKA. CTpOGHI/IC MOJICKYJIbI alCTUIICHA.
du3nyeckue M XHUMHYECKHE CBOMCTBA aJIKMHOB. PC&KHI/II/I IMPUCOCANHCHUA
raJorcHoB, TIaJOI¢HOBOAOPOAOB, BOJIELI. FI/II[pI/IPOBaHI/IG. TpHMGpI/ISaHI/IH )51
AUMCpHU3aluA allCTUIICHA. KuciaoTHble CBOMCTBA aJIKMHOB C KOHHGBOﬁ TpOﬁHOﬁ
CBA3bIO. A]_IGTI/IJII/IIIBI. OxuciieHue aJaKUHOB pPaCcTBOPOM IICpPMAHI'aHATa KaJIu:d.
HpI/IMCHGHI/Ie aliCTHJICHA. Kap6HHHBIﬁ MCTOA IIOJYUYCHHS alCTHUIICHA. HI/IpOJIHB

MeTana. CUHTE3 aJJKUHOB AJTKHJIIMPOBAHUCM allICTUIINIOB.

A p e H bl [lonsaTue 06 apomatuunoctu. [Ipasuno Xiokkens. benzon — crpoenue
MOJIEKYJIbI, (U3MYecKue cBOMcCTBAa. ['omosornueckuil psig Oenzona. M3omepus
JM3aMEILECHHBIX OEH30JI0B Ha MpuMepe KCuiojoB. Peakuuu 3aMmellieHust B
OCH30JIbBHOM fJipe (TajJoreHUpoBaHUE, HUTPOBAHME, aJKWIMpoBaHuUE). Peakuuu
npucoeAuHeHuss K OeH3oiy (TUApUpPOBaHUE, XJOPUPOBAHME HA  CBETY).
OcobOeHHocTH XMMUU ankuiOeH300B. [IpaBuia opueHTalnuMu 3aMecTUTEed B
peakuusx 3amMelneHus. bpoMupoBaHue W HUTpoBaHUE Toiyosa. OKuCIEHUE
aKUJI0EH30JI0B PACTBOPOM NIEpMaHTaHATa KaJIUs. I" anorenupoBanue

aNKUII0EH30J10B B OOKOBYIO 11emb. Peakius Brop-

na—®PuTTura Kak METOJ, CHHTe3a ankmiOeH300B. CTHpPON Kak HpuMEp

HCIIPCACIIBHOI'O apOMATHYCCKOI0O COCAMHCHMA.

IIpUPOAHBIEUCTOYHUKHUYTJIEBOJOP O a0 B. [Ipuponusliii u
NOMYTHBIA HEPTSAHbIE Ta3bl, MX COCTaB, HUCIOJb30BaHWEe. HedTh Kak cmech
yraeBogopoaoB. llepBuuHas u BTopuuHas mnepepabotka HepTu. Pudopmunr.

KaMeHHbI# yToJib.



reHETI/I‘leCKaHCBﬂCibMe)KI[ypa3JII/I‘leIMI/IK.HaccaMI/I

yraesoaop oo B KadecTBeHHbIE peaknuud Ha HeNpenelbHbIC
yTJI€BOAOPOIBIL.

''anoreHonpou3BOAHBIEYTJEBO/JOP O 0 B. Peakuuu 3amenieHus
rajoreHa Ha TUIPOKCHWJ, HUTPOTpyImy, MOuaHorpynmy. JlelictTBue Ha
rajoreHNnpor3BOAHBIE BOJAHOTO W CIHMPTOBOrO pacTtBopa Mienodyu. CpaBHeHUE
PEaKIMOHHON CIIOCOOHOCTH aJIKWI-, BUHWI-, (PEHWI- ¥ OCH3WITaIoreHUI0B.
Hcnonb30BaHue TajioreH MPOU3BOIHBIX B OBITY, TEXHUKE U B cuHTe3e. [loHsTHe 0
MAarHUHOPTaHWYECKUX COeIUHEHUsIX. llonmydeHue ankaHOB BOCCTAHOBJICHHEM

MOTAJIKAHOB HOJI0OBOJIOPOJIOM. MacHutiopeanuueckue coeouHerus.
JlemoHcTpanum.
1. BpoMupoBaHuE TreKcaHa Ha CBETY.

2. T openue meTaHa, 3TUJICHA, allCTHIICHA.

3. OtHomieHWe MeTaHa, OTWICHA, aleTWieHa W OEH30Jla K pacTBOpam

nepMaHTaHara Kajaus 1 OpOMHOM BOJIE.

4. OKwucIeHHe TOIyoJia paCTBOPOM MepMaHTaHaTa Kajusl.

5. ITlomyuenme »STHEHA peakIMeld aeruapaTalldd 23TaHOJIa, aleTHiIeHAa —

rHApOJIN30M Kap61/1z[a KaJIbIIyA.

6. Ilomydyenue cTuposia AENOJUMEpPU3ALUEH MOJUCTUPOJIA U HCIBITAHUE €ro

OTHOUIEHUS K PaCTBOPY NIEpMaHTaHaTa Kajusl.

JlaGopaTopHblie onbIThl. COCTaBIECHUE MOJIETENH MOJIEKYJ AJIKAHOB.
BsaumopeiictBue ankaHoB ¢ OpomoM. CocraBieHue MoAeNeH  MOJEKYJ

HeTpeeIbHbIX COCTUHCHU.
IIpakTuyeckasi pabora Ne 2. CocTaBjiieHHuE MOJICJICH MOJIEKYJT YIJIEBOJOPOIOB.

IIpakTnyeckas padora Ne 3. [lonyyeHne 3TUIEHA U ONBITHI C HUM.

Konrpoabnas padora Ne 2 o teme «YTIeBOI0POIAbI».



Tema 4. Kuciopoacoaep:xaiue opranndeckue coequHenust (194)

C n u p T bI. HoMeHKnaTypa u n3omepus cnupToB. TOKCHYECKOE NEHCTBHE Ha
OpraHM3M MeTaHoJIa 1 3TaHoJ1a. Du3ndyecKkue CBOMCTBA NPEACIIBHBIX OJJHOATOMHBIX
COUPTOB. XMMHYECKHE CBOWCTBA CIHUPTOB (KUCJIOTHBIE CBOMCTBA, pEAKLHMH
3aMElICHNs] TUAPOKCUIIBHOM TPYIIIBI HA TaJIOr€H, MEXMOJIEKYJSIpHas |
BHYTPUMOJIEKYJIIPHAsT JE€TUIpATalnsl, OKHCJIEHWE, PEAKIHH YIJIEBOAOPOIHOTO
paaukana). Aakorojsatel. ['maponus, ankuwiMpoBaHue (CHHTE3 IPOCTHIX A3(UPOB 10
BunbsimMmcony). IIpoMbllliIeHHBI CHHTE3 MeTaHoja. MHOTOaTOMHbBIE CIHPTHI.
OTUJIEHTJIMKOJIb U TJIHUIEPHUH, UX (PU3NYECKHUE U XUMUYeckue cBoicTBa. CuHTE3
JUOKCAaHa W3 JTWICHITIMKOJA. TOKCMYHOCTh ATWIEHINMKONA. KadecTBeHHas
peakiysl Ha MHOTOaTOMHbIE cUPThI. [IpocThie 3hupbl Kak H30MepbI MPEAETbHBIX
OJIHOATOMHBIX CUPTOB. CpaBHEHUE UX (PUZUYECKHX U XUMUYECKHUX CBOWCTB CO

criupramu. Peakiius pacuierieHus: IpocThiX 3(PUPOB HOJOBOIOPOIOM.

® e H o g bl. Homenknarypa u nuzomepus. BzanmHaoe BiusiHuE TPy aTOMOB Ha
npuMepe ¢eHona. Ou3nuecKkue W XUMHUYECKHE CBOMCTBA (heHosla U Kpe30JIoB.
Kucnotueie cBoiicTBa ()eHOJOB B CpaBHEHUH CO cUpTamu. Peakimn 3amereHus B
OEH30JIbHOM KOJblE (rajoreHupoBaHue, HUTpoBaHue). OKuUcieHue (QEHOJIOB.

KauectBennsie peakuuu Ha penon. [Ipumenenne geHona.

KapOoHuiabHbBIEeCOEaHHeH U si. DIIEKTPOHHOE CTPOCHNUE KapOOHMITLHOMN
rpynmnbl. AnpAeruasl M KeToHbl. Du3nueckwe CBOMCTBAa (opmanbaerusa,
aueTanbAeruaa, auneroHa. [lonamue o0  Kemo-eHONbHOU  maymomepuu
KapOOHUNbHbIX — coeOuneHuu. Peaknuu TpUCOENWHEHUS BOABI, CIUPTOB,
[MaHoBojioposa ®  ruApocyidbdura HaTpus. CpaBHEHHE  PEAKIIMOHHON
CIIOCOOHOCTH albAETHIOB M KETOHOB B pEAKIHUAX MNpUCOEIUHEHUS. Peakuuu
3aMElIEHUs] aTOMOB BOJOpOAA MpPH a-YIJIEPOJHOM aTOME Ha TaJoreH.
[lonmumepuszamuss  Qopmanbaeruna u  aueranpaeruna. Cuumez  cnupmos

g3aumooeticmauem KapOOHUIbHBIX COeOUHeHUli ¢ peakmueom I punvapa.



OxucneHre KapOOHWIBHBIX cOoeTMHECHHMH. CpaBHEHUE OKHCICHUS abJCTHIIOB U
KeTOHOB. BoccTaHOBICHHE KapOOHUIBLHBIX COCTMHCHHUH B CIIMPTHI. KauecTBEHHBIC
peaknmuy Ha  alpJCTHAHYIO TIpymmy. Peaxkyuu — anb00ibHO-KPOMOHOBOU
konoencayuu. OcobeHHoctu QopManbaeruaa. Peakmus dopMmanpaeruga ¢

dbeHooM.

KapOoHOBBIEKHCJIOT bl. DIEKTPOHHOE CTPOEHUE KapOOKCHIbHON
rpynisl. ' omosoruueckuil psa npeaeabHbIX OJHOOCHOBHBIX KaPOOHOBBIX KHCIIOT.
duznyeckre CBOMCTBA KAPOOHOBBIX KUCIOT Ha MPUMEPE MYPABBUHOM, YKCYCHOM,
IIPONTMOHOBOM, MAJIBMUTUHOBOW U CTEAPUHOBOW KHUCIOT. XMMUYECKHUE CBOMCTBA
KapOOHOBBIX KHUCIOT. KuciaoTHeie cBoiicTBa (M3MEHEHUE OKPACKU MHJIUKATOPOB,
peaKkiuyu C AaKTHUBHBIMHA METAJUIAMH, OCHOBHBIMH OKCHAAMH, OCHOBAHUSMH,
cojisiMu). M3mMeHeHue cuiabl KapOOHOBBIX KHCIOT NPHU BBEIECHUU TOHOPHBIX U
aKIENTOPHBIX 3aMmecTuTenel. BzanmoselictBue kKapOOHOBBIX KUCIOT CO CIUPTaMU
(peakuust sTepudukanuu). ['amoreHupoBaHue KapOOHOBBIX KHUCIOT B OOKOBYIO
nenb. OcCOOEHHOCTH MYpPaBbUHOM KUCIIOTHI. BakHeiue npeacTaBUTENM Kiacca
KapOOHOBBIX KHUCJIOT W uX NpuMeHeHue. [lomydeHue mMypaBbMHOW M YKCYCHOM
KHCJIOT B TPOMBIIIEHHOCTH. Briciine kapOoHoBbIe kuciOThL. [1]aBeneBas kuciora
KaK MpeACTaBUTENb JUKAPOOHOBBIX KHUCIOT. [IpeacraBienre o HempeaenbHbIX U
apoMaThyeckux Kuciaotrax. OCOOEHHOCTH WX CTPOEHMS M CBOMCTB. 3HAuY€HUE

KapOOHOBBIX KUCJOT.

OPYHKUHOHAJbHBIENPOU3BOAHBIEKAPOOHOBBIXKHCJIOT.

[Tosryuenue XJIOPaHTUAPUIIOB M aHTHAPUAOB KUCIOT, UX Tuiapoiun3. Ilomyuenue
CIIOKHBIX 3(HUPOB C UCIHOJIB30BAHUEM XJIOPAHTHIPHUIOB M AHTHJIPUIOB KHCIIOT.
Crnoxnble >(pupbl Kak M30Mepbl KapOOHOBBIX KUCHIOT. CpaBHEHHE (HU3UUECKUX
CBOMCTB M PEAKIMOHHON CHOCOOHOCTH CIOKHBIX 3(GUPOB U H30MEPHBIX UM
KapOOHOBBIX KHUCIOT. ['maponus ciaoxkHbeix 3¢upoB. CHHTE3 CIOXHBIX 3()UPOB
¢denonoB. Croxubie 3(pUpbl HEOPraHMUECKUX KHUCI0T. Hutpornuuepud. AMHIIBL.

Conu kapOOHOBBIX KHCIIOT, UX TEPMUUYECKOE PA3JI0KEHUE B IPUCYTCTBUH LIEIOYH.



Cunres Kap6OHI/IJ'H>HBIX COGI[I/IHCHI/Iﬁ Pa3JIOKEHUEM  KAaJIbIIUCBBIX

Kap6OHOBI)IX KHUCJIOT.

JleMoHCTpanuu.

B3anMozeiicTBrue HaTpHsI C 3TAHOJIOM.

Oxucnenue 3TaHoIa OKCHJIOM MEJIN.

I'openue 3TanoMNA.

B3aumoaeiictBue mpem-0yTUIOBOTO CIUPTA C COJSTHON KUCIOTOM.
KauecTBeHHas peakiusi HA MHOTOaTOMHBIE CITUPTHI.
KauecTBeHHbIe peakuuu Ha (DEHOJIBI.

OmnpenenenHue aabAeruoB NpU MOMOIIN KaU€CTBEHHBIX PEAKIUH.
OxuciieHre anpAeruI0B NIEPMAHTaHATOM KaJlusl.

[ToydeHne CIOXKHBIX YPUPOB.

JlaGopaTopHblie ONbITHI.

5.

CBoiicTBa 3TUJIOBOTO CIIUPTA.

CaoiicTBa riuepuHa.

CgoiictBa ¢enona. KauecTBeHHbIE peakiiuy Ha (DEHOIBI.
CgoiicTBa popmaninHa.

CBolicTBa YKCYCHOM KUCIIOTHI.

10. Conu kapOOHOBBIX KHCIIOT.

IIpakTnueckasi padora Ne 4. [Tonyuenue OpomdTaHa.

IIpakTuuyeckas padora Ne 5. I[losnyuenue anerona.

IIpakTuyeckas padora Ne 6. [lomydyeHne ykCyCHOM KUCIOTBI.

coen



IIpakTnueckas padora Ne 7. [TonyueHnue stunamerara.

IIpakTuyeckas padora Ne 8. PemieHue skcnepuMEHTANbHBIX 3a7ad MO TEMeE

«KI/ICJ'IOpOI[COI[ep)KaHII/IC OpPTraHUYCCKUC BCIICCTBA.

Kontpoabnas padora Ne3d mno teme «Kucmopoacoaep:xaiiye OpraHUuueCcKue

BCIICCTBA».

Tema 5. A30T- u cepocoaep:kaiue coexunenns (64)

Humpocoeounenus.  Onekmponnoe  cmpoenue  numpozpynnol. Ilonyuenue

Humpocoeduﬂeﬂuﬁ. B3pbleqam ble seugecmea.

A M ¥ H bl. I30Mepus amuHOB. [lepBUuHbBIE, BTOPUYHBIE U TPETUYHBIE AMUHBI.
@u3nvecKkue CBOWMCTBA MPOCTEHIIMX aMHHOB. AMHMHBI KaK OpPraHUYECKHE
ocHoBaHus. Conu anKWIaMMOHHSA. AJIKWIMPOBAaHWE WU AllWIMPOBAHUE AMHHOB.
Peakiiun aMuMHOB ¢ a30THUCTOM KHCIOTOW. ApPOMATHYECKUE aMHUHBI. AHWIMH.
B3anmHoe BiausiHME rpynn aTOMOB B MOJIEKYJIE aHWJIMHA. XUMHUYECKHE CBOKCTBA
aHWIMHA (OCHOBHBIE CBOICTBA, PEAKIIMM 3aMEIICHUs B apOMaTHYECKOe Spo,
OKHUCJIEHUE, ayunuposanue). /[uazocoeounenus. IlonydyeHne aMuHOB U3 CIIUPTOB U
HutpocoenuHeHun. [Ipumenenne anwimHa. CepoOpraHUYECKUE COEOUHEHHS.
[Ipencrapiienue o cepoopraHUueCKUuX coeMHEHUAX. OCOOEHHOCTH UX CTPOCHUS U

CBOMCTB. 3HaUE€HHUE CEPOOPTAHUUECKUX COCAUHEHUM.

IF'eTepouwukJasl. OypaH U nUPpOJI KaK NPEACTABUTEIIN MATUUICHHBIX
TETEPOLMKIIOB. DIEKTPOHHOE CTPOEHUE MOJIEKYJIbI Tupposa. KucnoTHsie cBolicTBa
nuppona. IlupuamH Kak NOPEACTaBUTENb MIECTUYIECHHBIX TIETEPOLIMKIIOB.
DJIEKTPOHHOE CTPOCHHE MOJIEKYJbl nupuanHa. OCHOBHbIE CBOMCTBA MUPHUAMHA,
peakimu 3aMerieHus: ¢ apoMaTuieckuM siapom. [lpencraBnenne 06 mmumasore,

IMUPUIHUHE, IIYPUHE, IYPUHOBLIX U IMPUMHUAWHOBEIX OCHOBAHUAX.

JlemoHcTpanum.



1. OCcHOBHBIE CBOMCTBA aMUHOB.

2. KauecTBEeHHbIE pEaKIIMU HA aHWJIHH.

3. AHUIMHOBBIC KPACUTEIIH.

4. OOpa3Iibl reTePOIUKINICCKIX COSAMHEHUH.

JlaGopaTopHble onbIThI. KauecTBeHHbIC PEAKIIMU HA aHUJIUH.

IIpakTnueckas padora Ne9. PemeHne SKCIEPUMEHTANBHBIX 3aad IO TEME

«A30Tc0nep>1<anme OPraHUYCCKHUC BCUICCTBA».

Tema 6. buosoruyecku akTuBHbIe BemecTBa (144)

AKupbl kak ciloXkHbIe S(PUPHl TIHMIEPUHA W BBICIIUX KapOOHOBBIX KHUCIIOT.
OwmbuieHne xupoB. [maporeHuszanust KUpoB. Mblla Kak COJIM  BBICHIHUX

KapOOHOBBIX KUCJIOT.

Y rJues o abl. MoHO- 1 nucaxapuasl. DyHKINH yTIIEBOAOB. brosornyeckas poJib
yraeBoaoB. [oko3a — (usnveckue CBOMCTBA, IMHEWHAS U ITUKInYecKas (OpMBI.
Peakumn TIIFOKO3BI  (OKHCJICHHWE Q30THOM  KHCJIOTOM, BOCCTaHOBJICHHE B
[IECTUATOMHBIN CIIUPT), KAYE€CTBEHHBIE PEAKIINH Ha TTI0K03Y. bpoxkeHue riioKo3sl.
®pykTo3a Kak H30Mep TJ0Ko3bl. Pubo3a wu nesokcupubosa. [lowamue o

2NIUKO3UOAX.

A umecaxapuasbl Caxapoza Kak NPEACTaBUTEb HEBOCCTAHABIMBAIOIINX
nucaxapunoB. Manvmosa u naxmosa, yeanoouosa. ['maponus aucaxapujios.

[Tonmyuenue caxapa U3 caxapHOU CBEKJIBI.

IIoaucaxapuasbl. Kpaxman, riukores, nemionosa. KauecTBeHHas peakius

Ha Kpaxmai. ['uaponns noaucaxapuaos.



HykaeumHnoBBbBleKHUCJO T bl. Hykneosuasl. Hykneoruasl. Hykinennose
KUCIOTBl Kak mnpupoansie nonumepsl. Crpoenne JIHK wm PHK. T'maponus

HYKJIICMHOBBIX KHUCJIOT.

AMMHMHOKHCJOT bl Kak aMpoTepHBIC COeTUHEHUA. Peakiuu ¢ kucjaoramu u
ocHoBaHusMHu. OOpazoBaHue CIOXHBIX 3upoB. [lentuasl. IlenTunnas cBs3b.
AMUJIHBIA XapakTep NenTUAHON cBA3U. [ maponau3 nentuaoB. benku. [lepsuunas,

BTOpUYHAS U TPETUYHAS CTPYKTYpPHI OesikoB. KauecTBeHHBIE peakiiny Ha OEIKU.
JlemoHcTpanum.

1. PacTBOpUMOCTB YIJIEBOJOB B BOJE U 3TAHOJIE.

2. KadecTBeHHBIEC peakIny Ha TIIFOKO3Y.

3. OOpa3ipl aMHHOKHCIIOT.

JlaGoparopHbie onbiThl. 11. CBoiicTBa rmoko3bl. KauecTBeHHass peakuus Ha
moko3y. OnpeaeneHrue KpaxMaia B MpoAykTax nutanus. 12. LlBeTHbie peakiuu

OEJIKOB.

Koutpoabnasi padora Ne 4 mo Tteme «A3oTcojaepiKamiye M OHOJIOTHYSCKH

AKTUBHBIC OPraHUYCCKHC BCUICCTBA.

Tema 7. BoicokoMoJIeKy asipHbIe coeqUHeHus (44)

[IonsTve O  BBICOKOMOJICKYJISIDHBIX  BemiecTtBax. l[lomumepuzammss u
MOJMKOH/ICHCALINST KaK METOJIbI CO3/IaHus MOJUMEPOB. DiactoMepsl. [IprpoaHbrit
u cuHTeTMyeckuil kayuyk. Comnonumepusanusa. CoOBpeMEHHbIE IJIACTUKHU
(MONMUATWIICH, TIOJMIPOTHIICH, TOJIUCTUPO, TOMUBUHUIXIOPUI, (TOPOILIACT,
noaudTHIEHTepedTanar, aKpuiI-OyTaNeH-CTUPOJIHHBIN IJIACTHK,

nonukapoonatsl). [IpupoaHble U CHHTETHYECKHE BOJIOKHA (0030D).



HMemonctpamumu. 1. OOpa3npsl  miactukoB. 2. Komiekius BOJOKOH. 3.

HOJIHKOH,ZIGHC&HI/ISI OTHJICHTJIMKOJIA C TCpC(I)TaJIeBOI‘/II KHCJIOTOM.

JlaGopaTopHblie onbIThI. 13. OTHOLIEHNE CUHTETUYECKUX BOJIOKOH K pacTBOpam

KHCJIOT U LIEJI0YEH.
IIpakTuyeckas padora Ne 10. PacriosHaBaHue m1acTUKOB.

IIpakTudeckasi padbora Ne 11. Pacno3HaBaHue BOJIOKOH.



11 kaacce
Tema 1. Hemerasasbl (314)

KanaccudukanumssHeoOpraHmyecKHMXBeN ecCT B. DJICMEHTHI

MCTAJIJIBI 1 HCMCTAJJIBI U UX ITOJIOKCHHC B HepnonnquKoﬁ CHCTCMC.

B o 1 o p o a. Ilonyuenue, Pusznueckue M XUMUUYECKUE CBOMCTBA (peakiuu C
METaUlaMH M HEMETaJJIJaMH, BOCCTAaHOBJIICHHE OKCHIOB U coieil). ['mapunsl.

TonauBHBIC DJIEMEHTEI.

I'aaor e n bl. OOmas xapakrepuctuka noarpyrmbl. Ouzndeckue CBOMCTBA
MPOCTBIX BEHIECTB. 3aKOHOMEPHOCTH HM3MEHEHUS OKHUCIUTEIbHON aKTUBHOCTH
raJIOTeHOB B COOTBETCTBUU C UX MOJIOKEHUEM B Iepuoandeckoi tadnuiie. [lopsinok
BBITECHEHUS TaJIOTEHOB M3 PAcTBOPOB rajoreHuoB. OcoOeHHOCTH XuMuu (ropa.
X70p — MOJy4YeHUE B MPOMBIIIIEHHOCTH U J1a0OpaTOpuH, peakIuu ¢ MEeTaIaMH U
HeMeTayulaMi. B3auMoaencTBHE Xjopa € BOJOW W pacTBOpaMH  IIEIOYEH.
Kucnoponnsie coenuHeHus xiiopa. [MIOXJIOpUTHI, XJIOpAaT W NEPXJIOPAThl KaAK
TUnYHbIe okucnutenu. OcobeHHocT XuMmuM Opoma u wmoma. KadectBeHHas
peakuuss Ha HoA. lanoreHoBomOpOIbl —  MOJNIYYEHHE, KHUCJIOTHBIE W
BOCCTAaHOBUTENbHbIE cBoMcTBa. CoysiHas KUcioTa U ee conu. KauecTBeHHbIE

pPCaKn Ha raJIOrCHUI-HOHBI.

DJUEeMEeHTBHB NOATPYNNBbIKHUCJITOP o a. O0mas xapakTepucTUKa
noArpynmnel. @u3nyeckue CBOMCTBAa MPOCTHIX BemiecTB. O30H Kak aUIOTPOITHAs
moaupukanms kuciaoposa. [lomyuenue ozona. O30H kak okucnutens. [lo3utuBHas u
HEraTHBHas poOJIb 030HAa B OKpyaromien cpene. CpaBHEHHE CBOMICTB O30HAa H
Kuciopona. Bojia u nmepokcu Bogopoaa Kak BOJOPOIHBIE COEAMHEHUS KACIOPOAA
— cpaBHeHUE cBOWCTB. [lepokcua BomopoJa Kak OKHCIWUTENb U BOCCTAHOBUTEIID.
[lepokcuasl MeramioB. Cepa. Aimotponusi cepbl. dusnyeckue M XUMHYECKHE
CBOMCTBa cepbl (B3aMMOJEHCTBHE C METANIaMH, KHCIOPOAOM, BOJOPOAOM,

pacTBOPAMH ILIEJIOUYEH, KUCIOTAMU-OKUCIUTEIMH). CepoBOIOPOT —



NOJTy4YeHHUE, KUCIOTHBIE U BOCCTaHOBUTENbHbIE cBOMCTBA. Cynbduasl. CepHUCTHIN
ra3 Kak KHUCJIOTHbIM Okcuj. OKHCIUTENbHBIE M BOCCTAHOBHUTEJBHBIE CBOMCTBA
CepHHCTOrO rasa. [lonmyyeHue cepHUCTOro raza B MpOMBILIIIEHHOCTH U Ja00OpaTOpHHU.
CepHucrtas kuciotra u ee conu. Cepublii anruapua. CepnHasi kuciora. CBoiicTBa
KOHLEHTPUPOBAHHOM W pa30aBIICHHOM  cepHOM  KucCHOThL.  JleiicTBue
KOHLIEHTPUPOBAHHOW CEPHOM KUCJIOTHI Ha caxap, METaJIbl, HEMETAJLJIbL, CYJIb(QUIBIL.
Tepmuueckass ycroiumBocTh cynbdaroB. KauecTBeHHas peakiuss Ha CEpHYIO

KHCIIOTY U €€ Colu. Tuocepnas Kucioma u muocyivghamai.

A30THEerocoejauHeHH A DJISMEHTH NOArpynmnsl azora. OOmas
XapaKTEepUCTUKaA NOArpynnbl. GU3NUYECKUe CBOMCTBA MPOCTHIX BemlecTB. CTpoeHue
MOJIEKYJIBI a30Ta. PU3NUECKHUE U XMMHUUECKHE CBOMCTBA a30Ta. [lomydenue azora B
MPOMBIIIUICHHOCTH u Jabopatopuu. Hutpuasl. AMMuak — ero mojyuyeHue,
busznueckue M XUMHU4Yeckue cBoiicTBa. OCHOBHBIE CBOMCTBAa BOJHBIX PAacTBOPOB
ammuaka. Comu ammonus. [loBegeHue cojieit aMMOHUS MPU HarpeBaHUU. AMMHUAK
Kak BoccTaHOBUTENb. [Iprmenenne ammuaka. OKCHIBI a30Ta, UX MOJIYYEHUE H
ceorictBa. Oxcua asora(l). Oxucnenme oxcuma azota(Il) xucmopomoMm.
Jumepuzanus okcuaa azota(ly). Azorucras kuciora U ee coiau. Hutputhl kak
OKHUCJIUTENIM U BOCCTAHOBUTENHU. A30THAsI KUCJIOTa — (U3HUECKHE U XUMHYECKUE
CBOMCTBa, nojiydeHue. OTHOILIEHHE a30THOM KHCIIOTHI K METajllaM M HEMETaJIJIaM.
3aBUCHUMOCTh MPOYKTAa BOCCTAHOBJICHUS] @30THOM KHUCIOTHI OT aKTUBHOCTH MeTaJlia

N KOHOCHTPAOUHU KHUCIIOTHI. TepMI/I‘—IeCKaﬂ YCTOﬁqHBOCTB HHUTPATOB.

®ochopumerocoenmmHueHu s Amorponus pochopa. Xumudeckue
cBoicTBa ocdopa (peakiuu ¢ KUCIOPOJOM, rajJoreHaMu, METaNIaMH, CIIOKHBIMU
BEIIIECTBAMU-OKUCIIUTENSIMU, 1iesnodamu). [lomydyenne u mpumenenue Qocdopa.
®ocdopusiii anruapua. Oprodochopnas u meradochopHasi KUCIOTH U UX COJIH.
KauectBennas peakuuss Ha oprodocdarel. Paznooswcenue opmoghocghopnoti
kuciomol. Ilupoghocghopnas kucroma u nupogpocghamer. dochunpl. DochuH.

Xnopuowt ghocghopa. Oxcuo gocgopa(lll), hocchopucmasn kucnoma u ee conu.



Y ruaep o a. Amnorponus yriepona. CpaBHEHHE CTPOSHHS U CBOMCTB rpaduTa u
anvasza. DymnepeH Kak HOBas MOJIeKyJsipHas ¢opma yriaepoaa. ['paden kak
MOHOCJON TpaduTa. YTiepoaHble HAHOTPYOKU. YTO0JIb. AKTUBUPOBAHHBIN YTOJIb.
Ancopbuusa. Xumuueckue cBoiicta yriisd. KapOuael. ['uaponus kapouma KanbLus U
Kapouna amomuHus. KapOuapl MEpexoIHBIX METAIOB KaK CBEPXIPOYHBIE
matepuainbl. Oxcunsl yriepona. OOpa3oBaHHME YrapHOTO Ta3a MPH HEMOJHOM
CrOpaHuM yriid. YTOJb U YTapHbIM ra3 Kak BOCCTAHOBUTENH. Peakius yrapHoro rasa
c pacruiaBamu 1enoded. CuHTe3 (QopMHATOB U OKCAJIATOB. YTJEKHUCIBIA TIa3.
VYronpHas kucinora u ee conu. I[loBeneHne cpeqHUX M KUCIBIX KapOOHATOB MpH

HarpeBaHHM.

K PEMHHA . CBoiicTBa IIPpOCTOro BCIICCTBA. Peakunu ¢ XJIOpOM, KHUCJIOpPOAOM,
pacTBOpaMu IICJI0YCH. OKCI/II[ KpEMHHUA B IPUPOAC M TCXHHUKC. erMHI/IeBBIe
KHCJIIOTBI U1 HNX COJIH. FI/II[pOJII/B cunukaroB. Cuman — BOAOPOIHOC COCIAHMHCHHC

KPEMHUSL.

b o p. Oxcun 6opa. bopHast kucnoTa u ee conu. bypa.

JemoncTpamuu. 1. l'openue Bogopoaa. 2. [lonyuenue xiopa (OnsIT B mpodupke). 3.
OmnbiTel ¢ OpomHOI BojaoN. 4. OKUCIUTENbHBIE CBOWCTBA PAacTBOpa TUIOXJIOpPUTA
Harpus. 5. [lmaBnenue cepwl. 6. 'opeHue cepsl B kuciopone. 7. Bzaumopericraue
xkeneza ¢ cepoil. 8. TI'openue cepoBomopona. 9. Ocaxnaenue cynbpumon. 10.
CaoiicTBa cepHucToro rasza. 11. /lelicTBue KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI HA
Menb U caxapo3y. 12. PactBopenne ammuaka B Boje. 13. OCHOBHbIE CBOMCTBA
pactBopa amMmuaka. 14. Karanutuyeckoe okucieHue ammuaka. 15. IlomydyeHwue
okcua azota(Il) u ero okucienue Ha Bo3ayxe. 16. [lelicTBue a30THOM KUCJIOTHI Ha
Mmenb. 17. 'openue docdopa B kuciopose. 18. Ilpepamenue kpacHoro docdopa B
Oenblil 1 ero cBeyeHue B TeMHote. 19. B3aumonelictere ¢pochopHOro anruapusa ¢
Bojoi. 20. O6pasupl rpadurta, anMasa, kpemaus. 21. ['openue yrapHoro rasza. 22.

TylieHue naamMeHu yriekucisiM razomM. 23. Paznoxenue mpamopa.



JlabopatopHsbie omnbiThbl. 1. IlomyueHue xyopa M M3y4€HHE €ro CBOMCTB. 2.
O3HaKOMJICHHE CO CBOMCTBAMH XJIOpcojepkamux oTOenuBarencii. KauecTBeHHas
peakiusi Ha rajoreHu1-uoHbl. 3. CBoiicTBa Opoma, Hoja U ux colieid. Paznoxenue
nepokcuaa Bonopoaa. OKHUcIeHne NOAUI-HOHOB IEPOKCUIOM BOJOPOAA B KHUCIIOM
cpene. 4. I3yueHue CBOMCTB CEpHOM KHUCIOTHI U €€ colieid. 5. M3yueHue cBOMNCTB
BOJITHOTO pacTBopa amMuaka. 6. CoiicTBa cosieit amMoHus. KauecTBeHHas peakius
Ha ¢ocdar-uon. 7. KadecTBeHHas peakmusi Ha KapOOHAT-WOH. PasmokeHue
ruapokapOoHara Hatpus. 8. McnblTaHue pacTBOpa CUIIMKATa HATPUS UHIUKATOPOM.

9. O3HakoMIIeHHE C 00pa3aMu IPUPOIHBIX CUITMKATOB.

IpakTnueckas padora Nel. [lonyuenne Bonopona.

IIpakTuyeckast padbora Ne 2. [TomyueHne XJI0pOBOIOPOAA U COJNISTHOM KUCITIOTHI.
IIpakTnueckas padora Ne 3. [lonyueHne aMmmMuaka U U3y4€HHUE €T0 CBOMCTB.

IIpakTnueckas padora Ne4. [lonyueHne yrieKkuciioro rasa.

IIpakTnueckas padora Ne 5. BrIoNHEHUE 3KCIIEPUMEHTANBHBIX 33724 [0 TEME

«HemeTtamisny.

Kontpoabnas padora Nel no teme «HemeTamiby.

Tema 2. Metajuibl (304)

O0muninod30plxieMeHTOB—MEeTaJaJo B. CBolicTBa NPOCTHIX
BELIECTB-METAUIOB. MeTannnueckue Kpucraumdeckue pemeTkd. CruiaBsl.
XapakTtepucTuka HamOoJiee M3BECTHBIX CIUTaBOB. [lonmydeHue M mNpUMEHEHHE

MCTaJIJIOB.

Ile1o4YHBIEMe T aJJbl— 001[as XapaKTePUCTUKA NOATPYIIIIbI, XapaKTEPHbIE
peakuuu HaTpus U Kayius. CBOKCTBA MIEIIOYHBIX METaUIOB. 1loiydeHne menouHbIx

MeTtauioB. Cona u eaxKum



HATp — Ba)XKHEHIIME COCAUHEHNs HATpHsl. bepuiumi, Maraui, eJI0YHO3EMENbHbBIE
MeTasuibl. Marauii 1 Kajaplui, uX o0uas XapakTepUCTUKA HA OCHOBE IOJIOKEHHSI B
[lepnogumueckon cucreme snemeHtoB JI. M. MenneneeBa m CTpOEHHS aTOMOB.
[Tomyuenue, pusnueckre 1 XMUMHUYECKHE CBOMCTBA, MPUMEHEHUE MarHusl, KaJbIUs U
uX coequHeHN. AM(pOTEpHOCTh OKCHAA U THAPOKCHAA Oeprins. JKecTKOCTh BOJIbI
U cnocoObl ee ycrpaHeHus. OKpacka IUIAaMEHM COJSIMM  IIEJIOYHBIX U

mMEJI0YHO3CMCIBbHBIX MCTAJIOB.

A a1 10 M H H 1 ii. PacnpocTpaneHHOCTh B NpUpoje, PU3NUECKHE U XUMUUECKHUE
CBOMCTBa (OTHOIIEHHE K KHUCJIOPOJY, rajioreHaM, pacTBOpaM KHUCJIOT U IIENOYeH,
amomoTepmusi). AMQoTepHOCTh OKcHaa U TuApokcuna amoMuHus. Coiu
amomunuda. [lonHoe pasnokeHwe BOJOM coJied aJlOMUHUS CO  CIA0BIMU
JBYXOCHOBHBIMU KHCJIOTaMU. AJIOMHHATBl B TBEPJOM BHUIAE U B PacTBOPE.

HpI/IMCHeHI/Ie amoMuHus. Coeounenus attoMutUsl 6 HU3UIUX CMENEHsIX OKUCTEHUS.

OanoBowucBMUHe U Dunueckue U XUMUYECKUE CBOMCTBA (peakuuu ¢
KUCJIOpOAOM, kuciaotamu), npumenenue. Conu onoBa(Il) u ceunna(ll). CBuHIIOBBII

AKKyMYJISTOP.

MeTadabmno0O04YHBIXHNOATPY I M. OCOOEHHOCTH CTPOECHHSI AaTOMOB

NEPEXOJHBIX MCTAJIJIOB.

X p o m. Ouznueckue CBOMCTBA, XUMHUYECKHUE CBOMCTBA (OTHOILIEHHE K BOASTHOMY
napy, KHUCIOpOJy, XJOpY, pacTBopaM KHCIOT). H3MeHEHHE OKHUCIUTEIbHO-
BOCCTAHOBHUTEIBHBIX W KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJIOB M THIPOKCHIOB
XpoMa ¢ pOCTOM CTEIIEHH OKHCIICHHs. AM(BOTEPHBIE CBOMCTBA OKCHA U THAPOKCHIAA
xpoma(Ill). Oxucnenue coneir xpoma(Illl) B xpomarel. B3aumubie nepexojsl

XpOMAaTOB U AUXPOMATOB. XpOMAaThl U JUXPOMATHI KaK OKHUCIIUTEIIH.

Ma pr a H e 1 — Qu3nMUYECKHE U XUMUYECKHE CBOMCTBA (OTHOUIEHUE K KUCIOPOY,
XJIOpY, pacTBopam KucioT). Okcua maprania(ly) kak OKMCIUTENs U KaTaau3aTop.

[IepmaHranat kayius Kak

okucnuTenb. Maneanam(¥V1) xanus u e2o ceoticmaa.



K e a e 3 o. Haxoxkaenne B mpupoge. 3HaueHue iKeje3a AJsi OPraHM3Ma
yesjoBeka. Pusnueckue cBoiicTBa Keie3a. CluiaBbl :Kejie3a € YIJIepPOIOM.
XuMH4YecKHe CBOMCTBA 3Keje3a (B3aUMOJENCTBHE C KHCJIOPOAOM, XJIOPOM,
cepoi, yrjem, KHCJIOTAMM, pacTBopamMu coJiei). CpaBHeHmue
KHCJOTHO-OCHOBHBIX M OKHCJHMTEJIbHO-BOCCTAHOBHUTEJIbHBIX  CBOMCTB
ruapokcuaa xene3a(ll) m rugpoxcuna kenesa(lll). Coam xkeneza(Il) m

skese3a(lll). Meroabl mepesoaa coieit xese3a(Il) B

comn skeae3a(lll) m oOparHo. OkxucaUTeNbHBIE CBOWCTBA COeJIMHEHUI
skesie3a(lll) B peakumsix ¢ BOCCTAHOBUTEJIAMHU (MOAUIAOM, Meabl0). [lnanuanbie

KOMILJIEKCHI 2kesie3a. KauecTBeHHble peakuuu HA MOHBI kesie3a(Il) u (I1I).

M e 1 b . Haxoxaenue B npupoae. Pusnyeckue U XMMUHYECKHE CBOMCTBA
(B3auMopgeiicTBHE C KHCJIOPOAOM, XJIOPOM, CePOil, KNCJIOTAMHN-OKUCIUTEIAMH).
Comm meau(Il). Meanbiii kymopoc. Ammuakarbl meau(l) m  memu(I).
Ionyyenue oxcuga wMeau(l) BoccranoBiennem ruapokcuaa Meau(Il)

IJIIOK0301.

Cepe0po. Dusnueckne 1 XMuMHYECKHE CBOIICTBA (B3aUMO/IeiiCTBHE C CEPOil,
XJIOPOM, KHCJIOTAMHU-OKHcauTeasiMu). QOcaxaeHue oxcuga cepedpa mnpu
AEHCTBUM LIEJI0YH HA COJIM cepedpa. AMMHAKaAThl cepedpa KaK OKHUCJIUTEIH.

KauecTBeHHas1 peakuusi Ha HOHBI cepedpa.

3 0410 T 0. DU3NYECKHE U XMMUYECKHUE CBOICTBA (B3aMMO/IeiiCTBHE C XJIOPOM,

«uapckoi BoaKoi». CriocoObl BbleJ1eHuUsI 30J10TA U3 30JI0TOHOCHO MOPO/IbI.

Il u # k. DPuU3nyeckHe M XHMMHUYECKHE CBOIicTBa (B3amMojeilicTBHE C
rajjoreHamMm, KHCJIOPOAOM, Cepoil, pacTBOpaMM KHCJIOT H IIejoueit).

AM@POTEPHOCTH OKCHIA U THAPOKCHAA IUHKA.

P 1y T b. [Ipeacrasiienne o cBOMCTBAX PTYTH U €€ COeJMHEHHUSX.

Hemoncrpanumn. 1. Kosuiekuus Merasuios. 2. Kosuiekuuss MmuHepaJioB u pya. 3.

Koanexkuna «Amomuanin»y. 4. Koaaexknusa «Kege3o0 m ero cmiasbl» 5.
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[InaBnenne amomuuus. 9. BzaumopeiicTBue amOMuUHUS €O IIenoubto. 10.
B3aumoeiicTBre XpoMa ¢ COISTHOM KUCTOTOM 0e3 gocTymna Bo3ayxa. 11. Ocaxienue
ruapokcuga xpoMa(lll) u okucnenue ero nmepokcuaoMm Bojopona. 12. Bzaumusbie
nepexoabl XpoMaToB M AuXpomaroB. 13. PaznmoxkeHuwe auxpomara aMMoOHus. 14.
Amomotepmus. 15. Ocaxpaenue rugpokcuna sxene3a(lll) u okucinenue ero Ha

Bo3myxe. 16. Boinenenne cepedpa u3 ero cojieil ACHCTBUEM METH.

JlabopaTopHbie onbIThl. 10. OkpammBaHue MJIaMEHH COCAMHEHUSAMH LIEIOYHBIX
MetaiuioB. 11. O3HakoMJIeHME C MHHEpajaMM M BaXKHEHIIMMHU COCIMHEHUSIMU
HIETOYHBIX MeTauioB. 12. CBoilcTBa COCIUHEHWW IIEIOYHBIX METAIOB. 13.
OkpamuBaHu€e IIJIAaMEHU COJISIMU IIEJIOYHO3EMENbHBIX MeTauioB. 14. CpoiicTBa
Marausi u ero coeauHeHuit. 15. CpoiicTBa coenuHeHuit kanpius. 16.KecTkocTh
BoJbl. 17. B3aumojaelcTBHME aIIOMUHMS C KHCJIOTaMHU M IIejodamu. 18.
AmdoTepHbIe CBOMCTBa THApOKcHaa amtoMuaus. 19. Ceoticmea onosa, ceunya u ux
coeounenuu. 20. CpoiictBa coneit xpoma. 21. CBoiicTBa MapraHiia 4 e€ro
coenuHeHui. 22. W3ydyenme wwuHepanoB xene3za. 23. CpolicTBa kenesa.
KadecTBeHHBIC peaknmu Ha HOHBI Jkene3a. llomydenue oxcuma memu(l). 24.

CBoiicTBa MelIH, €€ CIUIaBOB 1 coeJUHEHM. 25. CBOMCTBA IIMHKA U €r0 COCIUHCHMI.

IIpakTnueckas padora Ne6. [Tonydenue roppkoit coiu (CeMUBOIHOTO Cysbdara

MarHusi).

IpakTnueckas padora Ne 7. [TonyueHue amOMOKaIUEBBIX KBACIIOB.

IIpakTnueckass padora Ne8. BrinmonHeHHe 3KCIIEpUMEHTANIBHBIX 3a7a4 MO TEME

«MeTanibl TJIaBHBIX MOATPYIIID.
IIpakTuueckas padbora Ne9. [lonyuenre MenHOro Kymnopoca.
IpakTuueckas padora Nel(. [TomydyeHue xene3HOro Kynopoca.

IIpakTuueckasi pabora Ne 11. BrinosHeHHE SKCIIEPUMEHTAIIBHBIX 33]1a4 IO TEME

«Mertanipl TOOOYHBIX TTOATPYIIID.

Konrpoabnas padora Ne 2 o reme «MeTaiby.



Tema 3. CTpoenue aroma. Xummnueckasi CBsi3b (84)

CrtpoenueartomMa Hykmuns. M3oronsl. Tumnsl pagnoakTHBHOTO pacmnaa.
Tepmosinepubiii cunte3. I[lomyueHne HOBBIX SJEMEHTOB. SIIepHBIE peakiuu.
CrpoeHre »HJIEKTPOHHBIX o00Oo0no4Yek artoMmoB. llpencraBieHne O KBaHTOBOM
MexaHuke. KBaHtoBble uucia. ATomHble opOutanu. Pammyc  aroma.

DIIEKTPOOTPULIATEIIBHOCTb.

XHMHYEeCKASICBA3b. BI/II[BI XUMHUYECKOM cBsI3M. KoBajieHTHAs CBSI3b U €€
XApPaKTCPUCTHUKHU (,[[JII/IHa CBA3HU, IIOJLIPHOCTD, ITOJIIPU3YCMOCTL, KPATHOCTD CBHBI/I).

HMonnas cBs3b. MeTtanandeckas CBSI3b.

CrtpoenuersBepaslXxT e J Kpucrammuyeckue u amopdusie Tena. TUIIbI
KPUCTALUTMYECKUX PEIIETOK METAIVIOB M HOHHBIX COEAUHEHUN. MeXMOJIEKYyIIpHbIE

B3aUMOJICMCTBUS. BonopoaHas CBsI3b.

Jemoncrpanumn. 1. Kpucrannmueckue pemetku. 2. Moaenu MoJIeKyI.

Tema 4. OcHOBHBIE 3aKOHOMEPHOCTH NIPOTEKAHUA XUMMYECKUX peakuui (174)

TenaoBoiiddpPpeKTXUMHUUYECKOHPeaK U U DHIOTEPMUUYECKHUE U
sK3oTepMuyeckue peaknuu. 3axkoH [ecca. Temmora oOpa3oBaHusi BelIECTBA.
Oueprus cBsizu. [lonstue 06 sutanpnuu. [lonarue o6 suTpornmu. Bropoit 3akoH
TepMOAUHAMHKHU. DHeprus [ md0ca u KpuTepun caMoNpON3BOILHOCTH XUMHUUYECKON

pPEaKINH.

CKkopocThbXMMHUHYECKHMXPeaKI Wi uee3aBUCUMOCTb OT IPUPOJIbI
pearupyromux BEUIeCTB, KOHIIEHTpPAI[MM pPEarcHTOB, TeMIlepaTyphl, HaIU4us
KaTajau3aTopa, IUIOMIAJM TOBEPXHOCTH  PEAarupyloUIMX  BEIIECTB.  3aKOH
neiictByromux Macc. [IpaBuno Baut-I" odda. [Tonstue 00 sneprun akTuBanuu 1 06

AHEpreTuYecKkoM npoduiie peakunu. [ OMOreHHbIN U TeTePOreHHbIN KaTallu3.



HpI/IMCpBI KaTaJIUTHYCCKUX IIPpOHCCCOB B TCEXHUKE MW B JXHUBBIX OpraHHU3Max.

depMeHTHI KaK OMOJIOTMYECKHEe KaTaIn3aTOPhI.

OO0paTtumsbliepeaknuu Xumadeckoe pasHoBecue. [Ipuniun Jle IlaTense.
Koncranta paBHOBecus. PaBHOoBecne B pacTBopax. KOHCTaHTBI AMCCOIMALINH.
Pacuer pH pactBopoB CHIBHBIX KHUCIOT U Ienouedd. [Ilpouzeeodenue

pacmeopumocmu.

P a HAKTHBHOCTHMETAJJOB. ITonsiTue o CTaHAAPTHOM SJICKTPOJHOM
IIOTCHIHUAJIE U BHeKTpOI[BI/DKYHIeﬁ CHJIC pCAKIHUU. XHUMHYECKHE MCTOYHMKU TOKA:
raJJbBAHUYCCKHUEC DJICMCHTBI, dKKYMYJIATOPBI U TOILIMBHBIC 3JICMCHTLI. 3J’I€KTpOJ'II/I3

pacCIiiuiaBOB U BOJAHBIX paCTBOPOB 3JICKTPOJIMTOB. 3axonuvl dJleKmpoJjusa.

I[CMOHCTpaIII/II/I. 1. 3K30T€pMI/I‘{eCKI/I€ U SHAOTCPMHUUYCCKHUC XUMUYICCKUC PCAKIIUHU.

2. TennoBble sIBJICHUS MPU PACTBOPEHUH CEPHOM KUCIOTHI 1 aMMUAYHOU CEITUTPHI.

3. 3aBUCHUMOCTh CKOPOCTHM pEaKUMH OT MPUPOAbl BEIIECTB Ha MpUMEpE
B3aMMOJICHCTBHUSl PACTBOPOB PA3JIWYHBIX KHUCIOT OJIMHAKOBOM KOHIICHTPAIUU C
OJINHAKOBBIMH KyCOYKaMH (TpaHyJaMH) IIMHKA ¥ OJIMHAKOBBIX KYCOUYKOB Pa3HBIX
METa/IoB (MarHus, IIMHKA, >Kelie3a) C pPAacTBOPOM COJITHOW KHUCJIOTHI. 4.
B3auMozgeiicTBue pacTBOPOB CEpHOIM KUCIIOTHI C pacCTBOpPaMH TUOCYJb(aTa HaTpuUs
Pa3IMYHOM KOHLIEHTPALUKU U TEMIIEpATyphl. 5. Pa3noxeHne nepokcuaa BOAOpoaa ¢
MIOMOIIBI0 HEOPTAaHUYECKUX KATATH3aTOPOB M MPUPOTHBIX OOBEKTOB, COJEPIKAIINX

KaTanasy.

JlaGopaTopHbie onbITbl. DAaKTOPHI, BIUSIONIME HA B3aMMOJEHCTBHE METAJIA C
pacTBopamM KucioT. CMeneHue XHUMHUYECKOTO PAaBHOBECUSl MPU YBEIMYECHUU
KOHILICHTPALIMM pPEareHTOB M NPOAYKTOB.26. Karaiuthueckoe paszioKeHUE

IIEPOKCHA BOJOPOA
IIpakTuyeckas padora Nel2. CKOpocTh XUMUYECKON PEAKLIUU.

IIpakTHyeckas padora Nel3. Xumuueckoe paBHOBECHE.

Kontpoabnas padora Ne3. TeopeTuueckrue OCHOBbI XHUMHUU.



Tema 5. Xumnueckast Texnosorus (74)

OCHOBHI)Iel'[pI/IHIII/IHLIXI/IMI/I‘leCKOﬁTeXHOHOFHH.HpOH3

BOJACTBOCEPHOMEKHCJ 0T bl KOHTAKTHBIM CIOCOO0OM. XHUMHU3M TpoIiecca.
ChIpbe 17151 TPOU3BOICTBA CEPHOM KUCIOTHI. TeXHOIOrn4YecKas cxema npouecca,

IMPpOLCCCHI U allllapaThl.

IlpousBoacTBOaMMDUHAaK a. XumMusM npouecca. OnpeneneHue
ONTUMAJIbHBIX YCJIOBHM MpOBEACHUS peakiuu. [IpuHIMN UUPKYISIUU U €ro

pcalin3anuia B TEXHOJOTMYECKOU CXEME.

Me 1 a 1 1 yp rus. Uepnas meramnyprus. JloMmeHHbIi iporiecc (CbIpbe, YCTPOHCTBO
JOMEHHOW TMe4H, XUMHU3M Tiporecca). [Ipou3BoACTBO cTanu B KHUCIOPOJIHOM

KOHBCPTCPC U B JJICKTPOIICHAX.

OpranunuyeckuicuHTe3. Cunmesvl Ha ocHoge cunmes-2a3za. [Ipon3BoaCTBO

METaHOJIa.
DkoJorus u nmpobieMa oXpaHbl OKPYKAIOIICH cpe/bl. 3eIeHast XUMHUSL.

Jemoncrpanumn. 1. Ceipbe 1 MPOU3BOACTBA CEPHOM KHUCIOTHI. 2. Moaenb

kursiiiero ciost. 3.2Kenesnas pyna. 4. O0pasiipl CIIaBOB JKelesa.

Tema 6. Xumus B ObITY U Ha cry:k0e o0mecTBa (9u)

Xumus mumu. JKupbl, O€nKH, YriaeBOAbl, BUTaMHHBI. [lumieBbie q00aBKH, HX
kiaccudukanuys.  3ampelieHHble UM pa3pellieHHbIe  TUIIEBbIe  JT00aBKHU.
JlexapcTBenHnble cpenactBa. Kpacku u murmeHTsl. [IpUHIMIBI OKpaliMBaHUS TKAHEH.
Xumus B ctpoutenbcTBe. Llement, 6eton. Ctekio u kepamuka. TpaauIlMOHHbIE U
COBpPEMEHHbIE KepaMHUuecKre mMaTtepuaibl. CBepXIpoBoadilas KepaMmuka. beitoBas

xumus. OTOenuBaromme cpeicTBa. XUMHUS B CEIBLCKOM X03siiicTBe. MHCEKTULIMABI U



nectuimabl.  CpenctBa  3ammtel  pacTeHuil.  Penemnentsl.  OcoOeHHOCTH
COBpEMEHHOM HayKu. MeTo0510Tusl HaydyHOTO HccieaoBanus. [Ipogeccus xumuxka.

Mamemamuueckas xumusi.

[Touck xumuyeckoit uadopmanuu. Paboma c bazamu OaHHbIX.

JMemoncTpanuun. 1. [Tumessie kpacurenu. 2. Kpamenue tkaneit. 3. OrOenuBanue
TkaHel. 4. Kepamuueckue wmarepuanbl. 5. LlBerHbie crekna. 6. Komnexuus

«TOTLINBO U €r0 BUIBDY.

JlabopaTopHbIe ONbITHI. 27. 3HAKOMCTBO C MOIOIIIUMH CPEACTBAMH. 3JHAKOMCTBO C
orOenuBaomuMu  cpeactBamu. 28. Knen. 29. 3HaKOMCTBO € MUHEpaJIbHBIMU

y,[[06p€HI/I$IMI/I N U3Y4YCHHUC UX CBOMCTB.

Konrpoabnas padora Ne 4. 'torosast KOHTpoJsibHas padoTa.



HI.TemaTu4yeckoe NJIAHUPOBAHME

10 xnace
B mom uucne
\Homep \Konuuecmeo
Tema npaxmuueckue KOHmponbHble
memul uacoe
paoomut padomut
[loBTOpeHme u yriryOiaeHrne 3HaHUH 1
BXOJIHAs
1 18 1 (
KOHTpPOJIbHAS
pabota)
OCHOBHBIE MOHATUS OPTaHUYECKOM
2 XIMHH 13 - -
3 YTI1eBO10pOABI 25 2 1
1
4 Kucnopoiconepkanine opraHn4ecKie 19 5 (TpoMeKyTOUHas
COCIUHCHUS
KOHTPOJIbHAS
pabota)
A30T- U cepocojiepKallne COeAMHEHUS
5 6 1 -
1
(uToroBas
6 broornuecky akTUBHBIE BELIECTBA 14 i}
KOHTpPOJIbHaA
pabora)
BricOkOMOJIEKYISIPHBIE
7 COCAMHEHHS 4 2 -
PesepBHOE BpeMst 3 ) )




11 kiaace

B mom uucne
\Homep \Konuuecmeo
Tema npakmuueckue KOHmpObHble
membl uacos
pabomul pabomul
1
(BxomHas
1 HemeTtamibt 31 5
KOHTPOJIbHAS
pabota)
MeTasibl
2 30 6 1
3 Ctpoenue aroma. XuMuveckas 8
CBSI3b
OcCHOBHBIE 3aKOHOMEPHOCTH 1
NMPOTEKAHUS XUMHYECKHX
eaKuui MPOMEXKYTOUHAS
4 Pt 17 2 (mpoverky
KOHTPOJIbHAs
pabota)
XuMuuecKasi TEXHOJIOTHSI
5 7 - -
1
g [Xumus e ObITY U Ha CaIyXKOe 9 (uToroBas
odmectBa (1149)
KOHTPOJIbHAs
pabota)
UTOTO: 102 13 4

KaTtkacosa 3.A.
C=RU, O=IB0Y coL N\?

9, CN=KaTkacoBa 3.A.,
E=evelinakatkasova@yande
X.ru
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