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IosicHuTeNLHAA 3aNUCKA
Pabouas nporpamma pazpaboTaHa Ha OCHOBE:

1) Tlpukaza MunoOpuayku Poccum «O0 yTBepkIeHHH (eaepabHOTO
rOCy/IapCTBEHHOIO 00pa30BaTEIbHOTO CTaHAApTa CpPETHEro O0OIIero
oOpazoBanus» ot 17.05.2012 Ne413 (¢ u3BMEHEHUSIMN)

2) .O0I1 TBOY COII Nel3.

3).ABTOpckas mporpamma 1o Kypcy «Xumwms ius 8-11  kmaccoB
oOmeoOpa3zoBarenbubix  yupexaeHuity O.C. T[abpuensna, M:Jlpoda-

2016r.-128c.

YMK: obyuenue Benercs no yuyeOHUKY «Xumus», Epemuna B.B.,
Kyssmenko H.E., M:/Ipoda-2019 r., 10xmnacc.

OOyueHnue Benercs o yueoHuky «Xumusi», Epemuna B.B., Ky3pmeHnko
H.E., M:/Ipoda-2020 ., 11 kmacc.

B nporpamme peanusyercs BOCIUTATENbHBIN TOTEHIHAN COIVIACHO IPOTrpaMMe

BOCIIMTAHUA B pa3acjax: OCHOBHBIC ITOHATHA OpFaHI/I“IeCKOﬁ XUMHH, YTIICBOJAbI



LIlnanupyembie pe3ybTaThl 0CBOECHHSI Y4e0OHOT0 MPeaMeTa

[Iporpamma oOecriedynBaeT JOCTUKEHUE CIAEAYIOMINX PE3YIIBTATOB:

|. IIpeamerHbie:

BoinyckHMK HA yri1y0JIeHHOM YPOBHE HAYYUTCS:

* packphiBaTh Ha IpUMEpPAX pOJib XUMUU B (POPMUPOBAHUU COBPEMEHHOM
HAYyYHOW KapTHUHBI MHpPAa U B IMPAKTHYECKOW JESITECIBHOCTH YEIOBEKA,
B3aMMOCBSI3b MEXKIY XUMUEH U IPYTUMH €CTECTBEHHBIMU HAYKaAMU;

* WUIIOCTPUPOBATH HA NMPUMEPAX CTAHOBICHHE WU SBOJIOLMIO0 OPraHHYECKOMN
XUMUHU KaK HAyKH Ha pa3IM4YHbIX UCTOPUYECKUX ATAIax €€ Pa3BUTHS;

* YCTaHaBJIMBATh MPUYUHHO-CIEICTBEHHBIE CBSI3U MEXAY CTPOEHUEM aTOMOB
XUMHYECKUX JJIEMEHTOB U MEPUOAUYECKUM HU3MEHEHUEM CBOMCTB
XAMHWYECKUX DJIEMEHTOB U UX COCIMHEHUN B COOTBETCTBHUU C IOJOKEHUEM
XUMHYECKUX DJIEMEHTOB B IIEPUOJIMYECKON CUCTEME;

* aHaAJM3UPOBATH COCTaB, CTPOCHUME M CBOWMCTBA BELIECTB, IPUMEHSA
MOJIOKEHUSI OCHOBHBIX XUMHUYECKHX TEOPUWA: XHUMHUYECKOTO CTPOCHUS
opraHnyeckux coenuHeHui A.M. bytinepoBa, CTpoeHHs aTOMa, XUMHYECKON
CBSI3M, DJIEKTPOJUTUYECKOM  JHUCCOIMALIMM  KHUCIOT M  OCHOBAHHIA;
YCTAHABIIMBATh NPUYMHHO-CIICACTBEHHBIE CBSI3M MEXKIY CBOMCTBaMU
BEIIECTBA U €I0 COCTABOM U CTPOCHUEM;

* NOPUMEHSTH MIPABUJIA CHCTEMATHUYECKON MEXITYHAPOIHOW HOMEHKIIATYPbI KaK
CpeICTBa pa3lWyeHUsT W UACHTU(UKAIMK BEHIECTB IO HMX COCTaBy U
CTPOEHHUIO;

* COCTaBJISITh MOJIEKYJISIDHBIE U CTPYKTYpHBIE (POPMYJIBI HEOPTAHUYECKUX U
OpPraHUYECKHUX BEIIECTB KaK HOCUTENEH HH(POPMAIIMK O CTPOCHHUH BEIIECTBA,
€ro CBOMCTBAX M MPUHAICKHOCTH K ONPEICICHHOMY KJIaCCy COCIMHECHU;

* OOBSCHATHL TPUPOAY M CHOCOOBI 00pa3oBaHUS XUMHYECKOM CBSI3HU:
KOBAJICHTHOW  (MOJIAPHOM, HEMOJIAPHOM), MOHHON, MeETaNINYeCKOM,

BOJIOPOJTHOM — C TEJIBIO0 OTIPEACICHUSI XUMUYECKOM aKTUBHOCTH BEIIECTB;



XapaKkTepU30BaTh (PU3NYECKUE CBOMCTBA HEOPTraHUYECKUX U OPraHUYECKUX
BELIECTB M YCTaHABJIMBATh 3aBUCUMOCTbH (PU3MUECKUX CBOMCTB BELIECTB OT
THTIA KPUCTAJUIMYECKOM PEIIETKH;

XapaKTEpU30BaTh 3aKOHOMEPHOCTH B M3MEHEHMM XUMHUYECKHX CBOWCTB
IIPOCTBIX BEIIECTB, BOJOPOJAHBIX COCAWHEHUMN, BBICIIUX OKCHIOB H
TUAPOKCHJIOB;

IIPUBOJUTH NIPUMEPBI XUMUYECKUX PEAKIMM, PACKPBIBAIOIIUX XapaKTEPHbIC
XUMHUYECKME CBOMCTBA HEOPraHWYECKHX M OPraHMYECKUX BEILECTB
U3YYEHHBIX KJIACCOB C LIENBI0 MX HWACHTHU(PHUKAIMN U 0OBICHEHUS 00JIacTH
IIPUMEHEHUS;

ONPENENATh MEXAHU3M PEAKIMHU B 3aBHCUMOCTH OT YCJIOBUN IPOBEACHUS
peakuMy | MPOTHO3UPOBATH BO3MOKHOCTH IPOTEKAHUS XUMHUYECKUX
peaKuuii Ha OCHOBE TUITa XUMUYECKOW CBSI3U U AKTUBHOCTH PEATrCHTOB;
yCTaHaBJIMBATh 3aBUCUMOCTh PEAKIIMOHHON CIOCOOHOCTH OpPraHUYECKUX
COCIMHEHHH OT XapaKTepa B3aMMHOIO BIIMSHHS aTOMOB B MOJIEKyJlax C
LEJIBIO IPOTHO3UPOBAHUS TPOIYKTOB PEAKIINH;

YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKUMU U CMEILICHUS
XMMHUYECKOTO PaBHOBECHUS OT Pa3IMYHBIX (PaKTOPOB C LIETbIO ONpeaAeIeHUs
ONTUMAJIBHBIX YCIOBUHN NPOTEKAHUSI XUMUYECKUX MTPOLIECCOB;
YCTaHAaBJIMBAaTh T'€HETHYECKYIO CBA3b MEXY KJIACCAMH HEOPraHWYECKHX W
OpPraHUYECKUX BEILIECTB ISl 0OOCHOBAHMS MPUHIMIIUAILHOW BO3MOKHOCTH
MOJIYYEHHs] HEOPraHWYECKUX W OpPraHWYECKUX COCIMHEHHM 3aJaHHOTO
COCTaBa U CTPOCHHS;

noaOupaTh peareHTbl, YCJIOBUS M ONPENEHSATh MPOAYKTHl pEaKIHil,
MO3BOJISIONIMX PEANU30BaTh JAOOPATOPHBIE W TMPOMBIIIJIEHHBIE CIHOCOOBI
MOJIYYEHUS BXKHEHIIIMX HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB;
ONPENENATh XapaKTep CPeApl B Pe3yJIbTaTe THAPOJIN3a HEOPTaHUYECKUX U
OpraHUYeCKUX BEIIECTB M MNPUBOJIUTH MPUMEPHI THUAPOJIM3A BEUIECTB B
MOBCEIHEBHOM XKU3HU UeJOBeKa, OMOJIOTMUYECKHX OOMEHHBIX Ipoleccax U

IMPOMBIINIJICHHOCTH,



MPUBOJIUTh TMPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX pEAKIUA B
NpUPOJie, IPOU3BOJCTBEHHBIX  IpoIlecCaXx M KU3HEACATEILHOCTH
OpraHU3MOB;

000OCHOBBIBaTh  IMPAKTUYECKOE  HCIIOJB30BAHHUE  HEOPraHWYECKUX U
OpPTaHUYECKUX BEIIECTB M UX PEAKITUN B IPOMBIIINICHHOCTH U OBITY;
BBITIOJTHATh XUMHUUYECKHH SKCIEPUMEHT TI0 PACIIO3HABAHUIO U TOIYYCHUIO
HEOPTaHWYECKUX M OPTaHWYECKUX BEIIECTB, OTHOCSIIMXCA K Pa3IUIHBIM
KJlaccaM COCJAMHEHHN, B COOTBETCTBUM C TMpaBUJIaMH W TpUEMaMHU
Oe3omacHOil pabOThl € XMMHYECKHMH BEHIECTBAMH M JaOOPaTOPHBIM
00opy1I0BaHUEM;

MIPOBOJIUTH PACYETHI HA OCHOBE XUMHUSCKHUX (DOPMYJI U YPABHCHHUM PEAKITHIA:
HaXOXKJECHUE MOJIEKYJISIPHOU (HOPMYJIBI OPTaHWYECKOTO BEIIECTBA IO €ro
IJIOTHOCTHA ¥ MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJAIIMX B €TI0 COCTaB, HJIH 110
MPOIYKTaM CTOPAaHMsI; PacdeThl MacCOBOM J0JM (Macchl) XMMHYECKOTO
COCIMHEHUS B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTOB PEAKIMH, €CIIM OJHO M3 BEIISCTB JaHO B H30BITKE (MMeeT
MPUMECH); pacueThl MAacCOBOW WM OOBEMHOHN JOJIM BBIXOAA MPOAYKTA
peaKkIMd OT TEOPETHYECKH BO3MOXKHOTO; pacueThl TeruioBoro 3ddekra
peakmuu; pacdyeTbl OOBEMHBIX OTHONIICHHH Ta30B TMPH XHUMHUYECKHX
peaknmsaxX; pacdeThl Macchl (0ObeMa, KOJMYECTBA BEIIECTBA) IPOIYKTA
peaKIiy, €CIM OJHO M3 BEIECTB JIaHO B BHUJIE PACTBOpa C OMPEACICHHOM
MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEILIECTBA;

HCIIOJB30BaTh ~ METOJABl  HAYYHOTO  TIO3HAHMSA:  aHAIM3,  CHHTE3,
MOJICTUPOBAaHUE XUMHUUYECKHUX TIPOIIECCOB M SBICHHMM — TMpU PEIICHUU
y4eOHO-UCCIIEIOBATEIbCKUX 3a7a4 [0 HW3YyYCHHIO CBOMCTB, CIOCOOOB
MOJIYYCHUS ¥ PACTIO3HABAHUS OPTAaHUYECKUX BEIIICCTB;

BJIAJCTh TMpaBWJIaMH O€301TaCHOTO OOpaIieHUus] C €IKUMH, TOPIOYUMH |
TOKCHUYHBIMH BEIIIECTBAMH, CPEJACTBAMH OBITOBON XMMUU;

OCYIIECTBJIATh TOWCK XHMMHYECKOW HWH(OpMaluid 1O Ha3BaHUSM,

uaeHTUdUKATOpaM, CTPYKTYPHBIM (DOpMyJiaM BEIIECTB;



* KPUTHUYECKHU OLICHUBATh MU MHTEPHPETUPOBATH XMMHUUYECKYIO MH(OpMaIuio,
coJiepKallyrocsi B COOOIIEHUSIX CPEJCTB MacCOBOM MH(OpMaInu, pecypcax
NHTepHeTa, HayYHO-MOMYJSIPHBIX CTAThSIX C TOYKU 3PEHUSI €CTECTBEHHO-
HAyYHOM KOPPEKTHOCTU B IENSAX BBISBICHUS OMIMOOYHBIX CYXICHUU U
dbopMupoOBaHUS COOCTBEHHOM TO3UITUH;

* yCTaHaBJIMBATh B3aUMOCBS3U MEXAy (pakTaMu W TEOpHeH, MPUYMHOU U
CIICICTBHEM TP aHAIW3€ TMPOOJEMHBIX CHUTyalluii W 00OCHOBaHWU
MPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMUYECKUX 3HAHM;

* TMPEACTABIATH MYTH PEIICHUsS TJIOOATBHBIX NPOOJEM, CTOSIIUX Mepea
YEeJIOBEYECTBOM, M TEPCIEKTUBHBIX HAMPABJICHUN Pa3BUTUS XUMHUYECKHUX
TEXHOJIOTUA, B TOM YHUCJE TEXHOJOTHM COBPEMEHHBIX MAaTEpPUAIIOB C
pa3IMyHON (PYHKIIMOHAIBHOCTHIO, BO300HOBIISIEMBIX HCTOYHUKOB CBHIPHS,

nepepa60TKH " YTHIIN3alIUHU ITPOMBIIIJICHHBIX WU OBITOBBIX OTXOO0B.

BorinyckHHMK Ha yriiy0JIeCHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHUThCS:

* ¢opMynupoBaTh IeNb  HWCCIECIOBAaHUS, BBIIBUTaTh W  IPOBEPSITH
IKCMIEPUMEHTATBHO THIIOTE3bI 0 XUMUYECKIX CBOMCTBAX BEIIECTB Ha OCHOBE
UX COCTaBa U CTPOEHMUS, UX CIIOCOOHOCTH BCTyNaTh B XMMHUYECKUE PEaKIUH,
0 XapakTepe W MPOAYKTAX Pa3INIHBIX XUMHUYECKUX PEaKIIHii;

*  CaMOCTOSITENIbHO IJIAHUPOBATh U MPOBOAUTh XMMHUUYECKHE IKCIIEPUMEHTHI C
coOJIr0/IeHneM paBuil 0€30MacHON paboThI C BEIIECTBAMU U JIA0OPATOPHBIM
o0opy10BaHUEM;

* UHTEPIPETUPOBATH JaHHBIE O COCTaBE U CTPOECHUU BEILIECTB, IOJYyUYEHHBIE C
MOMOIUIBIO COBPEMEHHBIX (PU3NKO-XUMHUUYECKUX METO/IOB;

* OMNHCHIBATH COCTOSHUE OJJIGKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX
KBAaHTOBO-MEXaHMYECKUX TMPEJICTaBJICHUH O CTPOCHUM aromMa s
OOBSICHEHHSI PE3YJIbTaTOB CIIEKTPATHLHOTO aHAIHM3a BEIIECTB;

*  XapaKTepu30BaTh POJIb A30TOCOIEPIKALINX T€TEPOLUKINIECKUX COeTUHEHUIN

N HYKJICMHOBBIX KHCJIOT KaK BKHEHMIITNX OMOJIOTMYECKH aKTHBHBIX BCIICCTB,



¢ TIIPOTHO3HUPOBATH BO3MOKHOCTb IIPpOTCKaHUsA OKHCJIIUTCIBHO-
BOCCTAHOBHUTCJIBbHBIX peaKuHﬁ, JeKalmux B OCHOBC IIPHPOAHBIX H

IMPOU3BOACTBCHHBIX ITPOICCCOB.

1. JInyHOCTHBIE pe3yJabTaThl:
* B I[EHHOCTHO-OPUHTAIIMOHHON c(epe — BOCIUTAHHWE YYBCTBA TOPAOCTH 32
POCCHICKYIO XUMHUYECKYIO HAYKY, TYMaHU3Ma, EJICYCTPEMIIEHHOCTH;
* B TPyA0BOH cdhepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEUIEH
o0pa3oBaTeIbHON TPAEKTOPUY;
* B IIO3HABaTEJbHOU (KOTHUTHUBHOW, MHTEIUICKTYyaJIbHOM) chepe — ymeHue

YIIPABJIATH CBOEH MO3HABATEJIbHOMN JCATCIBbHOCTBIO.

I11. MeTanpeaMeTHBIMHU Pe3yJbTATAMH OCBOEHHSI BBINYCKHUKAMHM OCHOBHOIM
IIKOJIbI MPOTrPaMMBbI 0 XMMHUM SIBJIAIOTCSI:

* WCIIOJIb30BaHWE YMEHWH W HAaBBIKOB Pa3IMYHBIX BUIOB TO3HABATEIHHOM
NEATETLHOCTH, TPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS (CHCTEMHO-
WH(QOPMAIIMOHHBIN aHAIM3, MOJCIMPOBAHHUE) Ui H3YUYCHHS Pa3TMIHBIX
CTOPOH OKPY>KaroIIEH NEUCTBUTEIBHOCTH;

* WCIIOJIb30BaHWE OCHOBHBIX HMHTEIUICKTYaJIbHBIX OIeparuii: GpopMupoBaHue
TUIIOTE3, aHaJIM3 M CHHTE3, CpaBHEHHE, OOOOIIEHHEe, CUCTEeMaTH3allus,
BBISIBJICHHE TIPUYUHHO-CJICIBCTBEHHBIX CBSI3€H, TIONCK aHAJIOTOB;

* yYMEHHE I'eHepHUpOBaTh WJICHU W ONPEICIATh CPEJCTBA, HEOOXOIUMBIC ISl UX
peanu3anuu;

* yMCHHUE ONpPEACNATh ICIH W 3aJadd JEeATeIbHOCTH, BBIOMPATH CPEICTBO
peanu3anuy 1eIu U IPUMEHATh UX Ha IMPaKTHKE;

* WCIIOJIH30BAHWE PA3TUYHBIX HCTOYHHUKOB JUISA TOJMYYEHUS XUMHUYECKON
uHopMaIuy, TIOHMMaHWE 3aBUCUMOCTH  COACPKaHUS HW  (OPMBI

npeacTaBIeHUs] THPOPMAIIUU OT IeJied KOMMYHUKAIIMH U aapecara.



B oOnactu mpeaMeTHBIX PE3ylbTaTOB OOpPa30BATENBHOE YUpEeXKACHHE OOIIEero
00pa3oBaHUs MPEAOCTABIIAECT YUCHUKY BO3MOKHOCTh Ha CTYIIEHU CPEIHETO OOIIETOo
00pa30BaHMs HAYYUTHCS HAa 0a30BOM YPOBHE 6 HO3HABAMENbHOUL cepe:

1) naBath ompeneIcHHE N3YYCHHBIM TOHSATHSIM;

2) ONMCHIBATh  JICMOHCTPAIlMOHHBIE M  CAMOCTOSTEIHLHO  IPOBEIEHHBIC
AKCIIEPUMEHTHI, UCIIONB3YS JIJIsI ITOTO €CTECTBECHHBIN SI3BIK U S3BIK XUMUU;

3) ommCHIBaTh M pa3inyaTh HW3YUYCHHBIC KJIACCHI OPraHUYECKHX COCAMHCHHH,
XUMHUYECKUE PEAKIIUU;

4) kmaccupUIUPOBATH H3YYCHHBIC OOBEKTHI H SIBICHUS;

5) HaOrOaTh JEMOHCTPAIIMOHHBIE W CaMOCTOSITEIBbHO MPOBOJUMBIC OIIBITHI,
XUMHUYECKUE PEAKIIUH, TPOTEKAIOIINE B PUPOJIC U B OBITY;

6) menatb  BBIBOABI M YMO3AK/IIOYCHMSI,  HW3YYCHHBIX  XUMHYCCKHUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATH CBOWMCTBA HEU3YYCHHBIX BEILECTB IO
aHAJIOTUH CO CBOMCTBAMH M3yUYCHHBIX;

7) CTPYKTypHpOBaTh U3YYCHHBIN MaTepHal;

8) mHTepIpeTHPOBATH XUMUICCKYIO HHPOPMAITUIO, TIOJYYSHHYIO U3 APYTHUX
HMCTOYHUKOB,;

9) ommceIBaTh cTpoeHHEe aToMoB, dieMenToB C, H, O ¢ ucnonas3oBanuem
AJIEKTPOHHBIX KOHPUTYpAITUii;

10) MopgenupoBaTh CTPOCHHE MPOCTEUIIMX MOJEKYJI OpPraHuYeCKUx
BEIIECTB, KPUCTAIIIOB;

6 UEHHOCMHO-ODUECHMAUUOHHOU  chepe. AHAIM3UPOBATH U  OLICHUBATH
MOCJICJICTBUS  JJIA  OKpYXaromeid cpeapl OBITOBOM W MPOM3BOJCTBEHHOMN
JeSITeTLHOCTH YEJIOBEKA, CBI3AHHOU C MepepabdOTKOM BEIIECTB;

6 mpyooeoil cghepe: IPOBOJIUTH XUMUYECKUAN YKCTIEPUMEHT;

6 cghepe ¢husuueckoit Kyapmypel: 0Ka3bIBaTh MEPBYIO MOMOIIb IMPU OTPABICHUSAX,
OXKOraX ® JApPYrHMX TpaBMaX, CBS3aHHBIX C BEMIECTBAMH U J1aOOpPaTOPHBIM
000py1I0BaHUEM.

B PE3YJIbTATC UBYHCHUSA XUMUHU YUYCHUK TOJIKCH 3HATh/TIOHUMATh



® BaXXHEUIINE XMMUUYCCKUE TTOHSITHUS: BCIICCTBO, XUMHYECKUIN 9JIEMCHT, aTOM,

YMETH

MOJIEKYJIa, OTHOCUTEIbHBIE ATOMHASI U MOJIEKYJIAPHAsE MacChl, HOH,
aJUIOTPOIHS, U30TOIBI, XUMAYECKAsI CBSA3b, JIEKTPOOTPULIATEILHOCTD,
BAJICHTHOCTb, CTEIIEHb OKUCJIEHHUS], MOJIb, MOJIIPHAS. MACCa, MOJISIPHBIN
00BbeM, BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS,
PacTBOPBL, IIEKTPOJIUT U HEIICKTPOJIUT, MIEKTPOJIUTHUIECKAS AUCCOLNALS,
OKHCIIUTEIb ¥ BOCCTAHOBUTEND, OKUCICHUE U BOCCTAHOBJIEHUE, TEIJIOBON

3 (dexT peakiuu, CKOPOCTh XUMUYECKOM peakInu, KaTalau3, XUMHUYECKOe
paBHOBECHE, YTICPOIHBINA CKeNeT, QYHKIMOHATBHAS TPYIITa, H30MEPHS,
TOMOJIOTHS;

OCHOBHBIE 3aKOHBI XUMUH: COXPAHEHHS MACChl BEILIECTB, IIOCTOSHCTBA
COCTaBa, NEPUOJANYECKUIN 3aKOH;

OCHOBHBIE TEOPUU XUMUU: XUMHUUYECKOU CBA3HU, SJICKTPOJIUTUYECKON
JIACCOLMALINY, CTPOCHHUS OPraHUYECKUX COCTMHEHU;

BAXHEHUIIINE BEIIECTBA U MAaT€pHUalibl: OCHOBHBIE METAJIJIbI U CILJIABBI;
CEpHasl, COJIsIHAsA, a30THAsI U YKCYCHAsl KUCIIOTHI; LIEJI0YN, aMMUAK,
MUHEpalbHbIE YI00PEHUs, METaH, 3TUJIEH, alleTHIIEH, OEH30J1, TaHOII,
YKUPBI, MbLIIA, TIIIOKO3a, caxapo3a, Kpaxmall, KJeTdaTrka, Ok,

HCKYCCTBCHHBIC U CHHTCTHYCCKHC BOJIOKHA, KaYYYKH, IIJIACTMACCHI;

HAa3bIBATh U3YUYECHHBIE BEIIECTBA MO «TPUBUAIBHONY» WU MEKIYHAPOIHOU
HOMEHKJIATYpE;

ONPEAEIATh: BAJICHTHOCTh U CTENICHb OKUCICHUS XUMUYECKUX JIEMEHTOB,
THUI XUMHAYECKOU CBSI3U B COCAMHEHUSX, 3apsi]l MOHA, XapaKTep CPEabl B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX COCTMHECHUN, OKUCIUTEIb U
BOCCTaHOBUTENb, TPUHAJICKHOCTh BEIIECTB K Pa3JIMYHBIM KJIacCaM
OPraHUYECKUX COCIUHEHUM;

XapAKTEPU30BATh: JIEMEHTBI MAJIBIX ITIEPUOJOB IO UX MOJIOKEHUIO B
nepuoandeckoi cucreme .M. Menaeneena; o01ue XuMu4ecKre CBONCTBA

MCTAJJIOB, HCMCTAJIJIOB, OCHOBHBIX KJIACCOB OPTraHUYCCKUX 1



HEOPTaHUYECKUX COCAUHEHUI; CTPOCHHE U XUMUYECKHE CBOMCTBA
W3YUYEHHBIX OPTaHUYECKUX COCIMHEHUN;

OOBSICHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;
MIPUPOTY XMMUYECKOM CBSI3U (MOHHOM, KOBAJIEHTHOM, METAJLTUYCCKOMN ),
3aBUCHUMOCTbh CKOPOCTH XMMUYECKOW PEAKIIMU U MOJOKEHUS XUMUYECKOTO
paBHOBECHUSA OT Pa3IMYHBIX (PAKTOPOB;

BBITIOJTHATh XUMHYECKUN SKCIIEPUMEHT [0 PACIIO3HABAHUIO BaYKHEUIIINX
HEOPTaHUYECKUX U OPTaHUYECKUX BEILECTB;

IPOBOUTH CAMOCTOSITENIbHBIN MOUCK XUMUYECKOU MH(POPMAITUH C
UCITOJIb30BAaHUEM PA3IMYHBIX HICTOYHUKOB (HAyYHO-TTOMYJISIPHBIX U3/IaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHETa); UCHOIb30BATh
KOMITBIOTEPHBIE TEXHOJIOTUU Il 00pabOTKU U MEepeaadud XUMUYECKON

uH(pOpMAaIUK U €€ MPEACTABICHUS B pa3IMYHbIX (popMmax;

HCIIOJIB30BaTh HpI/IO6p€TeHHBI€ 3HaHUA U YMCHHA B HpaKTH‘{eCKOﬁ ACATCIBHOCTHU U

HOBCGIIHGBHOI;'I KU3HHN JJIA:

O0OBSICHEHUS XUMUYECKUX SBJIICHHUH, MPOUCXOIAIINX B IPUPO/IS, OBITY U Ha
IIPOU3BOJICTBE;

OTIpEJICIICHHS] BO3MOXKHOCTH MTPOTEKAHUS XMMHUYECKUX MPEBPAIICHUI B
Pa3IMYHBIX YCIOBUSAX M OIICHKU WX MOCJICICTBHM;

HKOJIOTHYECKH TPAaMOTHOTO ITOBEACHUS B OKPY KAIOIIEH Cpe/ie;

OIICHKH BJIMSTHUS XUMHYECKOTO 3arpsS3HCHMS OKPY KAOIIEH cpeibl Ha
OpraHu3M YeJIOBEKa U APYTUe KUBBIC OPTaHU3MBI;

0e30macHoOro oopalieHus ¢ TOPrOYMMHU U TOKCUYHBIMU BEIIECTBAMU,
71a00paTOPHBIM 000PY0BAHUEM;

MIPUTOTOBJICHHS PACTBOPOB 33/IaHHON KOHIIEHTPAIMH B OBITY U Ha
IIPOU3BOJICTBE;

KPUTHYECKOHN OIICHKH JOCTOBEPHOCTH XUMUUICCKON MH(POPMAIIHH,

MOCTYIAOLIEH U3 Pa3HbIX UCTOYHUKOB.



Il.Conep:kanmne y4eOHOro nmpeamMera:
10 kiace

Tema 1. IloBTOpenue u yriayoaenue 3HaHuii (184)

ATOMHO-MOJIEKYJISIPHOE YueHHE. BelnecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
cTpoeHusi. KaueCTBEHHBI M KOJWYECTBEHHBIM COCTaB BemlecTBa. MonsipHas u
OTHOCHUTEJIbHASA MOJICKYJISIpHAsI MacChl BeniecTBa. MoybHast 10J19 U MaccoBasi A0JIs

3JICMCHTA B BCIICCTBC.

Crpoenue aroma. AtomHas opOutanb. [lpaBuna 3anoJHEHUS SIEKTPOHAMU
aTOMHBIX opOutaneil. BayeHTHble 3aekTpoHbl. [lepuonnueckuii  3aKoOH.
PopMyIMpOBKa 3aKOHA B CBETE COBPEMEHHBIX MPEICTABICHUN O CTPOCHHUH aTOMA.

HM3MeHeHne CBOMCTB AJIEMEHTOB U X COGI[I/IHGHI/Iﬁ B IICpUOAaX U I'PYIIIIax.

XHAMHUYECKAsT CBA3b. OJIEKTPOOTPULATEIBHOCTh. BHIbI XMMHYECKOW CBS3H.
HNonnast cBsa3p. KoBaneHTHass HemoisipHas U moJisipHast cBsizb. OOMEHHBIN U
JOHOPHO-aKIENTOPHBII MEXaHU3M 00pa30BaHUsl KOBAJEHTHOW MOJIAPHOU CBS3U.
I'eomeTpuss mosiekynbl. MeTtammueckas CBs3b. BonopoaHas CBs3b. ArperatHsie
COCTOSIHMSI ~ BEIIECTBA.  [HWIBI  KPUCTAUIMYECKUX  PEIIETOK:  aTOMHasd,

MOJICKYJISIpHAsl, MOHHAasA, MCTAJLJIMYCCKas.

Pacuetrsl mo ¢opmynam v ypaBHEHUAM peakuuidl. ['a30Bbie 3aKOHBI. YpaBHEHUE
Knaitnepona—MenneneeBa. 3akoH ABOTaapo. 3aKOH OOBEMHBIX OTHOIICHUM.

OTHOCHUTEIbHAS IJIOTHOCTH I'a30B.

Knaccudukanus XuMHUYEeCKUX PEaKIUi MO pa3IMYHBIM MPU3HAKaAM CpPaBHEHUS.
N3MeHeHne CTEeNeHW OKHCIICHUS! JJIEMEHTOB B COEOUHEHMSIX. OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIE peakuuu. OKUCIeHue U BOCCTaHOBJIEHHE. OKHUCIHUTENN U
BOCCTaHOBUTENH. MeTton ayekTpoHHoro Oananca. [lepmanranat kamusi Kak

OKUCIIUTCIb.



Baxneime knacchl HCOPraHN4CCKUX BCHICCTB. I'eneTnyeckasi CBS3b MCXKOY
KJIaCCaMHU HCOPTraHUYCCKHUX COCHHHCHHﬁ. PeaKHI/II/I MOHHOT'0 OOMECHA. FI/II[pOJ'II/IS.

pH cpenpr.

PactBopsl. CriocoObl BeIpaKeHHUs] KOJIMYECTBEHHOTO COCTAaBa pacTBOpa: MaccoBast
noyis (MpOIEHTHAas KOHLEHTpalus), MoJisspHas KoHueHTpauus. KomnougHbie
pactBopel. Oddexkr Tunmansa. Koarymsmusa. Curepesuc. KomrmekcHbie
coenuHennsi. CocTaB KOMIUIEKCHOTO MOHA: KOMILIEKCOOOpa3oBaTellb, JIMTaH/bI.

Koopaunannonnoe uncio. HomMmeHkIaTypa KOMIJIEKCHBIX COSTUHEHUMH.
JdemoHcTpanuu.

1. O6pa31ipl BEemecTB MOJICKYJIIPHOTO U HEMOJICKYJIIPHOT'O CTPOSHUS.
2. Bo3ronka nopa.

3. OnpeneneHre KUCIOTHOCTH CPe/Ibl MPU TTOMOIIM UHIUKATOPOB.

4. Dddext Tunnans.

5. Ob6pa3zoBaHre KOMIUICKCHBIX COSTMHECHHH MePEeX0THBIX METAJIJIOB.
JlabopaTopHbIe ONBITHI.

1. Peakniuu HOHHOTO OOMEHaA.

2. CBolicTBa KOJUTOUAHBIX PACTBOPOB.

3. M'uaponus coneit.

4. TlomyyeHue U CBOMCTBA KOMIUJIEKCHBIX COSIMHEHUM.

IIpakTuyeckas padora Ne 1. BeinosHeHne 3KCEpUMEHTANIBHBIX 33/1a4 TI0 TEME

«PeakimoHHas CrrocoOHOCTh BEIIIECTB B PACTBOPAX).

Konrpoasnas padora Nel no reme « OCHOBBI XUMHW.



Tema 2. OcHOBHBIE NOHATHS Oprannyeckoi xumum (134)

[Ipenmer opranndeckoit XuMuu. OCOOEHHOCTH OPraHUYECKUX BEIIECTB. 3HAUCHHUE
oprannyeckoil xumuu. IlpuymHBl MHOrO00pa3us OPraHUYECKUX BEIIECTB.
YriepoaHsli CKEJIET, €ro THUIIBI: LUKJINYECKHUE, ALUKINYECKHE.
KapOomuknudyeckne u TeTeporuKINIECKUe CKeJIeThl. BUIbI CBs3eH B MOJIEKyJax
OpraHWYECKUX BEILIECTB: OJWHAPHBIEC, IBOWHBIEC, TPOMHBIE. MI3MeHeHne sHeprum
CBSI3€ MEXIy arToMaMH yriiepoa NpPU YBEJIMYEHUU KPATHOCTH CBSI3H.

HaCBII_HCHHI)IC N HCHACBIICHHBIC COCAUHCHU .

DJIEKTPOHHOE CTPOCHHME M XMMHUYECKHE CBSI3M aToma yriepona. ['mOpuauzarus
. . 2
opOuTasei, ee TUIbI JjIsl OPraHUYECKUX COSUHECHUIM: sp, sp?, sp. OG6pazoBanue c-

U TT-CBSI3€M B MOJIEKYJIaX OPraHUYECKUX COETHHEHHM.

OCHOBHBIE TIOJIOXKEHUSI CTPYKTYPHOM TEOpPUHM OPraHMYECKUX COEIUHEHUM.
Xumuueckoe — ctpoeHue.  CtpykrypHas  ¢opmyna.  CTpykTypHas
IIPOCTPAHCTBEHHAs u3oMmepus. M3omepus yraeponHoro ckenera. HMsomepus
noJIoKeHMsl. MexkitaccoBass m3omepuss. Buabl NpOCTPaHCTBEHHOM H30MEpHH.
Onrtrnueckas nzomepuss. ONTHUECKHWE AHTUNOABI. XHPAJbHOCTh. XHUPAJIbHBIE U

AXHUPAJIbHBIC MOJICKYIJIBI.

I'eomerpuueckas usomepus (yuc-, mpanc-uzomepus). I'omonorus. I'omosoru.

["'omonoruyeckas pa3HOCThb. ['OMOJIOTHUECKUE PSAIBI.

OnexktponHble G dexThl. CrocoObl 3ammceil peakiuii B OpraHuYeCKOM XUMHUHU.
Cxema u ypaBHeHHe. YclloBUs NpoBeneHus peakuui. Kiaccudukanusa peakuuit
OpraHUYEeCKUX  BEHIECTB IO  CTPYKTYpHOMY  TpHU3HAKy:  3aMeIlCHHUE,
nprcoeIuHEeHre, oTmiericHne. Mexanu3mbl peakiuid. CriocoObl pa3pbiBa CBS3U

yraepoa-yriepo. CBoOOHbIE paiuKaIbl, HYKJICO(UIIBI U AIEKTPOPUIIBI.

Knaccudukanus opraHudeckux BewecTB U peakiuil. OCHOBHBIE KIJIACChI
opraHuveckux coeauHeHui. Knaccudukanuss OpraHMyecKMX COEIMHEHHUU IO
(YHKUMOHANBHBIM TpynmnaM. ODJEKTPOHHOE CTPOEHUE OPTraHUYECKHUX BEILECTB.

B3anmHoe BiusiHME aTOMOB M Ipynn aToMOB. MHIYKTUBHBIA U ME30MEPHBIN



s dextrl. [IpencraBnenue o pezoHance. HomeHkinaTypa opraHM4ecKux BEIECTB.
MexnayHaponHas (cucteMaTruueckasi) HOMEHKJIaTypa OpraHUYeCKUX BEIECTB, €€
npuHUUIbL. PanuoHanbHas HoMeHKIATypa. OKHCIEHUWE W BOCCTAHOBJIICHUE B

OpraHUYECKON XUMUHU.
Jemoncrpanun. 1. Mojenu opraHM4ecKux MOJICKYI.
Tema 3. YrieBoaopoasl (25 )

A J k a H bl. CTpoenue mMoJiekyibsl MeTana. [lonstre o korHpopmanusx. Oomas
XapaKTepUCTHKa Kiacca, (U3WUecCKne M XHUMHYECKHE CBOWCTBAa (TOpeHHe,
KaTAIMTUYECKOE OKUCIICHUE, TaJIOTCHUPOBAHUE, HUTPOBAHNUE, KPEKUHT, TTUPOJIN3).
MexaHu3M peakiuy XJIOpUPOBaHUs MeTaHa. AJIKaHbl B ipupojae. CHHTETHYECKUE
CIOoCOOBl  TMOJy4YeHUs  alKaHoB.  Meroabl  TMOJY4YeHUS  aJIKaHOB U3
ankuiarajgoreHuioB  (peakuust  Biopua), nekapOOKCUIMpPOBaHUEM  COJIEH
KapOOHOBBIX KHUCJIOT W AJIEKTPOJIU30M PACTBOPOB COJIEH KapOOHOBBIX KHCIIOT.

[Iprmenenne ankaHoB.

I ka0 auakan bl. O0mas xapakTepuCTHKa Kiacca, (PU3NUYEeCKUue CBOMCTBA.
Buner wnsomepun. HanpspkeHHblE W HEHANPSOKEHHBIE LUKIBL. XUMHYECKUE
CBOMCTBA IUKJIONpONaHa (TopeHue, rupupoBaHue, MPUCOCAMHEHUE TaJIOreHOB,
rajoreHOBOJIOPOJIOB, BOAbI) H ULHKJIOreKkcaHa (TOpEHHE, XJIOpUPOBAHHE,

HHTpOBaHI/Ie). HonyquHe IMUKJIOAJIKaHOB M3 aJIKAHOB U JUT'AJIOI'CHAJIKAHOB.

A a K e H bl. O0mas xapaktepucThka kiacca. CTpoeHue MOJIEKYJIbl ATHIICHA.
@du3nyuecKkne CBOWCTBA AJIKEHOB. [eomerpuueckass U30MEpUs  aJIKEHOB.
XUMHUYECKHUE CBOMCTBA AIKEHOB. Peakunu npucoeInHeHus 10 KPaTHOM CBA3U —
TUJIPUPOBAHUE,  TaJOr€HUPOBAHWE, TUIPOTAJTOTCHUPOBAHUE,  TUIpATAIIMSL.
[TpaBuio MapKkOBHHKOBA U €T0 OOBSICHEHUE C TOUKH 3PEHUS DIEKTPOHHON TEOPHH.
B3anmoneiicTBre aqkeHOB ¢ OpOMOM M XJOpOM B Tra3oBOW (a3ze WM Ha CBETY.
OkucrneHue ankeHoB (TOpEHUE, OKUCIEHUE KUCIOPOAOM B MPUCYTCTBUM XJIOpHUJIA
najutaavs, TOJ JEWCTBHEM cepedpa, OKHCICHHE TOPSYHM IMOJAKUCICHHBIM

pacTBOpOM MepMaHTaHaTa Kajus, oKuciieHue 1o Baruepy). [lonumepuzarusi.



HOHy‘{CHI/Ie AJIKCHOB M3 aJKaHOB, AJKWITaJIOTCHUIOB M JUIaJIOI'CHAJIKAaHOB.

HpI/IMeHeHI/Ie 9TUJICHA U IIPOITUJICHA.

A gk anue H bl Knaccupukanus AMeHOBBIX yIiieBoAopo0B. COIpsiKEHHbIE
nueHsl. PU3nYecKre U XUMUYECKUE CBOWCTBA JUBHHMIIA U H3ompeHa. 1,2- u 1,4-
npucoequnenne. ommepuszanus. Kayayku. Bynkanusanus kayuykoB. Pe3nna n

s0onuT. CunTe3 OyTaaneHa u3 OyTaHa U 3TaHOJA.

A a Kk U H bl. O0mas xapakrepuctuka. CTpoeHHE MOJIEKYJbl AalleTHJICHA.
@uszpueckue M XHMHUYECKHE CBOMCTBAa aJKMHOB. Peakuuu IpUCOECINHEHHUS
rajJjioreHoB, TaJOr€HOBOAOPOJOB, BoAbl. ['mapupoBanme. Tpumepuzaums wu
auMepu3anns anetuieHa. KuciaoTHbIE CBOMCTBA aJIKMHOB C KOHIIEBOM TPOMHOMW
cBs3bt0. Anermwinapl. OKHCIEHHE AJKWMHOB pPACTBOPOM I€pMaHraHaTa KaJus.
[Ipumenenue auerunena. KapOuaHwlii mMeroa moiyuyeHus auerwieHa. [luponus

MeTaHa. CHHTE3 aJIKUHOB AJTKHJIIMPOBAHUCM alICTUIINIOB.

A p e H bl. [lonarue 06 apomaruunocTH. [IpaBuno Xrwokkens. beH3on — crpoeHue
MOJIEKYJIbI, (pu3nueckue cBoicTBa. ['omonormueckuid psp Oenzona. M3omepus
IM3aMEIICHHbIX OEH30JI0B Ha TMpUMEpe KCWIONOB. Peaknuu 3amelieHus B
OEH30JIbHOM siJipe (raJloreHUpOBAHKME, HUTPOBAHUE, AJKWIMpoBaHue). Peakuuun
OpUCOeNUHEHUsT K OeH3ony (TUApPUpPOBAaHHE, XJIOPUPOBAHME HA  CBETY).
OcoOeHHocTH XUMHUM alKWiIOeH30510B. [IpaBuiia opueHTanuu 3aMecTuTeNel B
peakuusx 3amenieHus. bpomMupoBaHMe M HUTpOBaHHE Toayona. OKuciaeHue
IKWIOEH30JI0B ~ PAacTBOPOM  II€pMaHraHara  Kajuus. [ ajoreHupoBaHHE

anKUI0EH30JI0B B 00KOBYIO 11emb. Peakius Brop-

nma—®PuTTUra KakK MeToJ CHHTe3a alkuiOeH3010B. CTHpON Kak MpHUMEp

HCIIPCACIBHOIO apOMAaTHICCKOTI'0 COCANHCHMA.

IIpUpOAHBIEHCTOYHUKHUYTJEBOJAOP O a0 B. [Ipupoansiit u
MOMYTHBIH He(TSIHBIC Ta3bl, UX COCTaB, HCIOJb30BaHHe. HedTh Kak cMmech
yraeBogopoaoB. llepBuunHas u BTOpuYHas nepepadoTka Hedtu. Pudopmunr.

KameHHbI yTOTIB.



reHeTI/I‘leCKaﬂCBﬂfibMe)KIly Pa3HMYHBIMHA KJJacCcCaMi

yrJjeBoopo o B. KadecTBeHHbIE peaknny Ha HENpeAeIbHbIE YTIEBOIOPOIBI.

Il'anoreHonpou3BOJAHBIE YIJ€eBO/O0P o0 B. Peakiiuu 3amerieHus
rajoreHa Ha THUAPOKCUJ, HUTpOrpymmy, ImaHorpymnmy. JledictBue Ha
rajoreHIIPOU3BOJHBIE BOJHOTO W CIMPTOBOIO pacTBopa uienour. CpaBHEHHE
PEaKIIMOHHON CIOCOOHOCTH allKWJI-, BUHWI-, (DEHWI- U OCH3WITaJIOTCHUOB.
Hcnonb30BaHue rajioreH Mpou3BOIHBIX B ObITY, TEXHUKE U B cuHTe3e. [loHsaTue o
MarHuMOpraHUYeCKUX CoeAuHeHUaX. llolydeHrne ajakaHOB BOCCTAaHOBJICHUEM

MOJIAJIKAaHOB HOAOBOJOPOAOM. Maenuuiopeanuueckue coeOureHusl.
JdemoHcTpanuu.

1. bpomupoBaHue reKcaHa Ha CBETY.

2. 'openue metaHa, STUJICHA, alleTUIICHA.

3. OrtHomieHMe MeTaHa, OTWJIEHA, areTWwIeHa U OeH30/la K pacTBoOpaM

nepMaHraHara Kajius 1 OpoOMHOM BOJIE.
4. OkucieHue ToIyoJia pacCTBOPOM MEpMaHraHaTa KaJusl.

5. TlomydyeHue »oTUiieHa peaklMedl Jeruaparaluyd dSTaHoJa, aleTHIeHa —

TUAPOJIM30M KapOu1a KalbIusl.

6. Ilomyuenue ctuposa AeMONMMEpPHU3ALMEH TMOJUCTHPOJA U HCIBITAHHE €ro

OTHOIIEHUS K PaCTBOPY IMEpMaHraHaTa Kajusl.

JlabopaTopubie omnbITbl. (COCTaBJIE€HHE  MOJEJIEH  MOJIEKYJ  aJIKAaHOB.
B3aumoneiictBue ankaHoB ¢ Opomom. CocTaBieHHE MOJEIeH MOJIEKYI

HEIPEAEIIbHBIX COEAMHEHUM.
IIpakTuyeckas padora Ne 2. CocTaBieHre MOJIEICH MOJIEKYJT YTIIEBOJOPOIOB.
IpakTnueckas padora Ne 3. [TosryueHue 3TUIEHA U OTBITHI C HUM.

KounrpoabHas padora Ne 2 no teme «YJ1eBo10pOIbI».



Tema 4. Kucjiopoacoaep:kaniue oprannueckue coequnernus (19q)

C nm u p T b1. HoMeHknaTypa u uzoMepus cnupToB. Tokcuueckoe ACHCTBHE Ha
OpraHu3M MeTaHoJia M dTaHona. Du3MYecKue CBOMCTBA  MPEACIIbHBIX
OJIHOATOMHBIX CIIUPTOB. XUMHUUYECKUE CBOICTBA CHUPTOB (KUCIOTHBIE CBOICTBA,
PEAKLIMM 3aMEIIeHUs TUAPOKCUIIBHOW TPYIIbl HA TalloreH, MEXMOJEKYJIApHas U
BHYTPUMOJIEKYJIApHAsl JACruapaTalusi, OKWUCICHUE, PEaKIUMy YTrIeBOJAOPOIHOTO
panukana). AJKOroJsThl. [ uaponus3, ankmimpoBanue (CMHTE3 MPOCTHIX 3(PUPOB 10
BunbsMcony). IIpoMbINICHHBI CHHTE3 MeTaHoJIa. MHOIOaTOMHBIC CITUPTHI.
OTWICHTIIMKOJIb U TIULEPUH, UX (U3UYECKHE U XUMUYECKHe cBoicTBa. CHUHTE3
JMOKCaHa W3 OTWICHIVIMKOJA. TOKCUYHOCTH ATUICHINIHKOJA. KauecTBeHHas
peakIus Ha MHOTOaTOMHBIE CITUPTHI. [IpocThie Ahupbl Kak ©30MephI MPESIbHBIX
OJIHOATOMHBIX CUPTOB. CpaBHEHUE MX (U3UYECKUX U XUMUUYECKUX CBOMCTB CO

CIIMPpTaMHU. Peakuus PaCICINICHUA IIPOCTBIX 3(1)I/Ip0B HOJOBOAOPOAOM.

® e H 0 g bl. Homenkiiarypa u uzomepusi. BzanmHoe BiMsiHUE rpynin aTOMOB Ha
npumepe ¢denona. Ouznueckrue U XUMHUYECKHE CBOMCTBA (peHOJIa M KPE30JIOB.
Kucnorasie cBoiicTBa ()eHOJIOB B CpaBHEHHH CO CIIUpTaMu. Peakium 3amenieHus
B OCH30JIbHOM KoOJIblle (TajioreHupoBaHue, HuTpoBaHue). OxucieHue (HEeHOJOB.

KauectBennsie peakiuu Ha denoun. [Ipumenenue denona.

KapOoHuJAbHBIE CO€JHHeEHHU . DICKTPOHHOE CTPOECHUE KApOOHWITLHOM
rpynmbl. Anpnerufpl U KeToHbl. Dusnueckue CBOMCTBa (opmanbaerumia,
alueTanpleruaa, aueroHa. [lowamue 0  Kemo-eHONbHOU — Mmaymomepuu
KapOoHUlbHblX  coeduHeHull. Peaknuu NPUCOCIUHEHUS BOJBI, CIUPTOB,
[MaHOBOJOpPOiIa ®  ruapocynbhuta Hartpusi. CpaBHEHHE PEaKIIMOHHOU
CITIOCOOHOCTH aJIBJICTUJIOB M KETOHOB B PEAKIUSIX MPUCOCIUHEHUS. Peakuuu
3aMelIeHrs] aTOMOB BOJOpOJa TMpHU O-yIrJAEPOJHOM aToMe Ha TaJloreH.
[Tomumepuzarust  dopmanbaeruaa wu - arnetanpaeruga. Cuwme3  cnupmos

83aumooeticmaeuem KapOOHUIbHLIX coeOuHeHull ¢ peakmusom I punvspa.



OxwuciieHne KapOOHWIBHBIX coeauHeHui. CpaBHEHHE OKHUCIICHUS ajbICTHIIOB U
KeTOHOB. BoccTaHOBIIeHHE KapOOHMIIBHBIX COSUHEHUH B CIUPTHI. KauecTBeHHBIC
peaknmMM Ha  alpICTUAHYIO Tpymy. Peakyuu — anv0oibHO-KPOMOHOBOL
konoencayuu. OcobenHoctd dopmanpaeruaa. Peakuus Qopmanpaeruga ¢

benooM.

KapOoHOBBI €KHCJOT bl. DIEKTPOHHOE CTPOECHUE KAPOOKCUIILHOM
rpynmnsl. 'oMonorudeckuii psija npeaeabHbIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT.
duznyeckre CBOMCTBAa KapOOHOBBIX KMCJIOT Ha PUMEPE MyPABBUHOM, YKCYCHOM,
IIPONIMOHOBOM, MAJIBMUTUHOBOW M CTEAPUHOBOM KHCIOT. XUMUYECKHE CBOMCTBA
KapOOHOBBIX KHUCHOT. KuciioTHbIE CBOMCTBA (M3MEHEHHE OKPACKH MHAWKATOPOB,
peaKuMyu C AaKTUBHBIMM METAJUIAMH, OCHOBHBIMM OKCHUJAMH, OCHOBAHUSMU,
consiMu). M3MeHeHHne cuibl KapOOHOBBIX KHUCJIOT NMPU BBEIECHUHU JIOHOPHBIX U
aKIENTOPHBIX 3aMecTuTenel. BzauMoelicTBiue KapOOHOBBIX KUCIOT CO CIIUPTAMU
(peakuus sTepudukanuu). ['anorenupoBanre KapOOHOBBIX KHUCIOT B OOKOBYIO
nenb. OCOOEHHOCTH MYypaBbUHOM KUCIOTHL. BakHelue npeacTaBUTeny Kiacca
KapOOHOBBIX KHUCJIOT M UX NpumeHeHue. [lonydyeHue mMypaBbMHONW M YKCYCHOM
KHUCJIOT B TMPOMBILUIEHHOCTH. Bpicmme kapOoHoBbie kucioThl. IllaBeneBas
KHACJIOTa Kak TMpeACTaBUTENb JHUKApOOHOBBIX KuciaoT. IlpencraBienue o
HETpEACNIbHBIX M apOMaTUYECKUX KUCI0Tax. OCOOEHHOCTH HMX CTPOCHUS H

CBOMCTB. 3HaueHUE KapOOHOBBIX KUCJIOT.

OPyYHKHUHUOHAJTbHBIENPOU3IBOJAHbIE KAPOOHOBBIXKHCJOT.
[Tommyuenne XJIOpaHTUAPUIOB U AHTUIAPUIOB KHUCIOT, UX Tuapoin3. [lomydenue
CJIOKHBIX 3(DUPOB C HMCIOIH30BAHUEM XJOPAHTUIAPUIOB M AHTHUAPUIOB KHUCIIOT.
Crnoxxnple 2(pHUpbl KaKk W30Mepbl KapOOHOBBIX KHUCIOT. CpaBHEHUE (PU3HUECKHUX
CBOMCTB M PEAKUMOHHOW CHOCOOHOCTU CJOXKHBIX 3(QHUPOB U H30MEPHBIX UM
KapOOHOBBIX KHUCIOT. ['maponu3 cioxHbIx 3¢QupoB. CHHTE3 CIOXKHBIX 3(UPOB
¢denonoB. Cnoxxabie d3PUPHI HEOPTAHUIECKUX KHUCIOT. HuTpornuiepua. AMUIBI.

Comu Kap6OHOBBIX KHCJIOT, UX TCPMHUYICCKOC PA3JI0KCHHEC B IPUCYTCTBUHU ICIOYH.



Cunres Kap6OHI/IJ'II>HBIX COGI[I/IHCHI/Iﬁ Pa3JIOKCHUEM  KaJIbIIHMCBBIX

KapOOHOBBIX KUCJOT.

JdeMoHcTpanuu.

1. B3aumoeiicTBUE HATPUS C 3TAHOJIOM.

2. OxucneHe 3TaHoIa OKCUIOM MEIH.

3. 'openue sranona.

4. B3aumosieiicTBue mpem-0yTHIOBOTO CITUPTA C COJISTHON KUCIOTOM.
5. KauecTBeHHast peakiusi HA MHOTOQTOMHBIE CITUPTHI.

6. KauecTBeHHbIE peakiuy Ha (PEHOJIBI.

7. Onpenenenye anbIeru10B MpU MOMOIIY KaU€CTBEHHBIX PEaKIIUM.
8. OkucneHue anbIerui0B NEPMaHIAHATOM KaJlusl.

9. [MomyueHue cIOXHBIX 3PHUPOB.

JlabopaTopHbIe ONBITHI.

5. CBoiicTBa 3TUIIOBOTO CIUPTA.

6. CBolicTBa riuleprHa.

7. CoiicTBa eHona. KauecTBeHHbIE peakiiny Ha (PEHOIIBI.

8. CmoiicTBa popManuHa.

9. CBolicTBa YKCYCHOM KHCIIOTBHI.

10. Cosir kKapOOHOBBIX KUCIOT.

IMpakTuyeckas padora Ne 4. [Tomyyenue OpomdTana.
IpakTnueckas padora Ne 5. [TonyueHue anerona.

IIpakTuyeckas padora Ne 6. [lonydenne ykCyCHOM KUCTOTHI.

coJien



IpakTnueckasi padora Ne 7. [TonyueHnue sTunaierara.

IIpakTuyeckas padora Ne 8. PemieHue sKCIEepUMEHTAIBHBIX 3a/ad MO TeMe

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

Konrtpoabnas padora Ne3 no teme «Kuciopoacoaepxaiiye OpraHH4YeCKUe

BCIICCTBA».

Tema 5. A30T- u cepocoepxkamue coequHeHus (64)

Humpocoeounenus. Onexmpounoe cmpoenue numpozpynnul. Illonyuenue

HumpocoeduHeHuﬁ. B3pbl6’idl’l’lbl€ seujecned.

A M 4 H bl. I30mepust amunoB. [lepBuuHbIE, BTOPUYHBIE U TPETUYHBIE AMUHBI.
duznueckre CBOWCTBA NPOCTEHIIMX AaMHMHOB. AMMHBI Kak OpPraHUYECKHE
ocHOBaHUsA. CoNM QJIKUIAMMOHHS. AJIKMIMPOBAHWE W ANWIMPOBAHUE AMUHOB.
Peaknum amMuMHOB C a30THCTOM KHCIOTOW. ApPOMAaTHYECKHE aMHWHBL. AHWIMH.
B3anmHOe BiaMsAHUE IPYIII aTOMOB B MOJIEKYJIE aHUJIMHA. XUMUYECKUE CBOMCTBA
aHwIMHa (OCHOBHBIE CBOWCTBA, PEAKIMU 3aMEIICHUS B apOMaTU4YecKoe sIpo,
OKHCIICHUE, ayunupoganue). J{uazocoedunenusi. [lonydeHne aMUHOB U3 CIIUPTOB U
HuTpocoenuHeHn. Ilpumenenne annimmHa. CepoOOpraHUYECKHE COEIUHEHMS.
[Ipencrapiienue o cepoopraHuyecKkux coequHeHusIX. OCOOCHHOCTH UX CTPOCHUS U

CBOWMCTB. 3HaYE€HHUE CEPOOPTaHNYECKUX COCTUHEHHUI.

IF'eTepouwuKkasl. OypaH U NUPPOJ KAK MPEICTABUTENUN MATUUICHHBIX
TETEPOLMKIIOB. JJEKTPOHHOE CTPOEHUE MOJEKYJbl Tnupposa. KucinoTHsie
cBoiicTBa nuppona. [IupuanH Kak NpeacTaBUTENb IECTUUIEHHBIX T€TEPOLMKIIOB.
DIJIEKTPOHHOE CTPOCHUE MOJICKYJbl MUpuAMHA. OCHOBHBIE CBOWCTBA MUPHUIMHA,
peaKIMM 3aMelIeHusl ¢ apoMaTtudeckuM siapoM. [IpencraBienne o0 mmumazose,

NUPUAUHE, TyPUHE, ITYPUHOBBIX U MUPUMUINHOBBIX OCHOBAHUSX.

JdemMoHcTpanuu.



1. OcHOBHBIE CBOMCTBA aMUHOB.

2. KauecTBeHHBIE peaKIuy Ha AaHUJTUH.

3. AHUITUHOBBIC KPACUTEIIH.

4. O0pa3Lbl reTepOUUKINYECKUX COSTMHEHUN.
JlaGopaTopHble onbIThl. KauecTBeHHBIE peaKIIy Ha aHUJIHH.

IIpakTuyeckas padora Ne9. PeimieHue sKcnepyMEHTAIBHBIX 3aJlady MO TEMe

«ASOTCOI[CP)K&IHI/IC OpPraHUYCCKHUC BCIICCTBAY.

Tema 6. buoJsiornyecku akTuBHbIE BemecTBa (144)

Kupbl kak cioxHble 3(GUPHI TIUIEPUHA M BBICIIMX KapOOHOBBIX KHCIIOT.
OwmbuieHue xupoB. [umaporeHusanus >KHpoOB. Mbpula Kak COJIM  BBICHINX

Kap6OHOBI>IX KHCJIOT.

Y rue B o abl. MoHO- 1 aucaxapuabl. PyHKIUM yrieBog0B. bruonornyeckas ponib
yraeBoAoB. [ oko3a — gu3nyeckre CBOMCTBA, IMHEWHAS U LIUKINYecKask (OpMBbI.
Peakiuu  10K03bl  (OKHMCIIEHHE A30THOM  KHUCIOTOM, BOCCTAaHOBJIICHHE B
IIECTUATOMHBI CIUPT), KAYECTBEHHBIC pPEaKUWM Ha TIJIOKO3Yy. bpoxkeHue
III0KO03bl. PPyKTO3a Kak U30Mep I0Ko3bl. Pru0o3a u nesokcupudosa. [lonsamue o

2NIUKO3UOAX.

A umcaxapuasl Caxapoza Kak NpeACTABUTEIb HEBOCCTAHABIMBAIOIINX
nucaxapunoB. Manemosza u jaaxkmosa, yennioouosa. I'MIponu3 aucaxapuios.

[TomyuyeHue caxapa U3 caxapHOW CBEKJIBL.

IToamcaxapuawbl. Kpaxman, rmukores, uemionosa. KauectBeHHast peakiust

Ha KpaxMmaJl. [ 'maponus noamucaxapuios.



HykaeuHnoBbleKHCJJao T bl. Hykiieo3nasl. Hykineoruapsl. Hykinennose
KHCIOTBl Kak mnpupoanble nonuMepbl. Ctpoenne JIHK wm PHK. T'maponus

HYKJICHMHOBBIX KHUCJIOT.

AMHHOKHCJOT bl Kak aMpoTepHble coequHEHNs. Peakiuu ¢ KUCIoTaMH U
ocHoBaHUsAMU. OOpa3zoBaHue cioxHbIX 3pupoB. Ilentuapl. IlenTuaHas cBA3b.
AMMIHBINA XapakTep NenTUAHOU CBs3u. I 'napomm3s nentunos. benku. [lepsuunas,

BTOPHYHAS U TPETUYHAS CTPYKTYPHI O€IK0OB. KauecTBeHHbIC peaKIiy Ha OCIIKH.
JdemMoHcTpanuu.

1. PacTBOpHMOCTB YIJIEBOJOB B BOJC M 3TAHOJIEC.

2. KadecTBeHHBIC peakIuy Ha TITIOKO3Y.

3. O6pa3ibl aMHHOKHCIIOT.

Jlaboparopubie onbiThbl. 11. CpoiicTBa rimoko3bl. KauecTBeHHast peakiusi Ha
roko3y. Onpenenenre Kpaxmaia B NMpoayKTax nuTanus. 12. [{BeTHbIe peakuun

OEJIKOB.

Kontpoabnass padora Ne 4 mno teme «A3zorconepxaiue U OHOJOTHYECKU

AKTHUBHBIC OPTraHUYCCKHEC BCIICCTBA.

Tema /. BoicokoMoJIeKyJIsIpHBbIE coelnHeHus (44)

IloHaTHE O  BBICOKOMOJIEKYJSIPHBIX — BemiecrtBax.  llomumepusamusa u
ITOJIMKOH/ICHCAIMS KaK METOABI CO3AaHus MOJIMMEPOB. DnactoMepsl. [Ipupoaubii
u cuHTeTMdecknuid kayuyk. Cononumepusanusa. COBpEMEHHbIE IUIACTUKH
(MOAMATUIICH, TOJUMPONMIEH, TMOJIUCTUPOJ, MOJMBUHUIXIOPUA, (TOPOIIACT,
HoJUATUIIEHTEpedTanar, aKpuiI-OyTaeH-CTUPOJIbHBIN IJIACTUK,

noymkapOoHaTsl). [IpupoHbIe U CHHTETHYECKHE BOJIOKHA (0030D).



HMemonctpamun. 1. OOpa3upl miactukoB. 2. Kosekmuss BOJOKOH. 3.

[TonukoHACHCAIHS STHJICHTJIMKOJISA ¢ TepeTaIeBOM KUCIOTOM.

JlaboparopHbie onbIThl. 13. OTHOIIIEHNE CUHTETUYECKUX BOJIOKOH K pacTBOpam

KHMCJIOT ¥ MIEJIOYEH.
IpakTnueckasi padora Ne 10. Pacio3HaBaHu€ MJIACTUKOB.

IIpakTuyeckas padora Ne 11. Pacno3HaBaHre BOJIOKOH.



11 kmacc

Tema 1. Hemeranasbl (314)

KanaccupukanusiHEeOPpraHmyYecKHUXBeIIeCTB. JJIEMEHTHI

MCTAJUJIbBI 1 HCMCTAJIJIbI U UX ITIOJIOKCHUC B HepHOﬂquCKOﬁ CHCTCMC.

B o 1 o p o a. IlonyueHue, ¢puznyeckue U XUMUYECKUE CBOMICTBa (peakuuu C
METaJUIaMH M HEMETaJUIaMH, BOCCTAHOBJIEHHWE OKCHUIOB M cojeil). ['mapunsl.

TonauBHBIE AJIEMEHTHI.

I'aaxor e n bl. OGmas xapakrepuctuka noArpynisl. Ousndeckue CBONCTBA
IPOCTBIX BEIIECTB. 3aKOHOMEPHOCTH HW3MEHEHHSI OKHCIUTEIbHOW aKTUBHOCTH
rajioreHOB B COOTBETCTBUU C UX IMOJOKEHUEM B iepuoandeckoi taonuie. [lopsmaok
BBITECHEHUS TAJIOT€HOB M3 PacTBOPOB rajoreHu0B. OCOOEHHOCTH XUMHUH (PTOpa.
XJ10p — MOJIy4EHUE B TPOMBIIIJIEHHOCTH U JTA00pAaTOPUH, PEAKIIMHU C METalJIaMU U
HeMeTallaMu. B3anmmopaencTBue Xxjaopa € BOAOM W PacTBOpaMu  IIEJIOYEH.
Kucnopoansie coenuHeHusi xyopa. ['MOOXJOpUTHI, XJIOpaT M NEPXIJIOPAThl Kak
TUNHUYHbIE OKUcIuTenu. OcoOeHHOCTH XuUMHH OpomMa W uoja. KaudecTBeHHas
peakuuss Ha Woa. [aloreHoBomOpoAbl —  MOJYYEHHUE, KHUCJIOTHBIE U
BOCCTaHOBHUTENbHBIE CBOMCTBA. CojsiHas KuciaoTa M €€ coud. KadecTBeHHbIE

pC€aKiuun Ha raJJOr¢Hu/1-HOHBI.

DJUEeMEeHTBHBINOATPYNNBIKHMCJIOP oA a. OOmas XxapakTepucTuka
noarpynmnbsl. dusnveckue CBOMCTBA MPOCTHIX BemiecTB. O30H KaK aJJIOTPOMHAst
mMonupukanus kucnopoza. Ilomyyenue o3ona. O30H Kak okuciaurtensb. [lo3utuHas
M HETaTHBHAas pOJb 030HAa B OKpyaromen cpene. CpaBHEHHE CBOMCTB O30HA H
Kucaopoja. Bona u nepokcua Bogopoia Kak BOJOPOIHbBIE COEAMHEHUS KHCIOPOaa

— CpaBHEHUE CBOUCTB. [Iepokcu BOgopoaa Kak OKACIUTENIb U BOCCTA-

HoBuTeNb. llepokcunbl metamioB. Cepa. Amorpornust cepbl. dusmyeckue u
XUMHUYECKUE CBOWCTBA CEpbl (B3aUMOJAEHCTBUE C METaUIAMH, KHCIOPOAOM,

BOJIOPOJIOM, PACTBOPAMH LIEIOUYEH, KUCIOTaMHU-OKUCIUTEIsIMU). CepoBOIOpOa —



MOJIy4eHHE, KUCIOTHbIE U BOCCTaHOBUTENbHBIE cBOMCTBA. Cynbduasl. CepHUCTHIM
ra3 Kak KUCJIOTHBIM OKCUA. OKHCIHMTENbHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBA
cepuucroro rasa. IlomydeHwe CEpHMCTOrO Ta3a B NIPOMBIINUICHHOCTH U
nabopatopuu. CepHuctas kuciota u ee conu. Cepusiil anruapu. CepHasi KUCTIOTA.
CBoiicTBa KOHIICHTPUPOBAHHOW W pa30aBICHHOW CEpPHOM KHUCHOTHL. JleiicTBue
KOHIICHTPUPOBAHHOW CEPHOU KHMCIIOTHI HA caxap, METaJUIbl, HEMETAIUIbI, CYJIb(HUIBI.
Tepmuueckass ycToWuuBOCTH cyib(daroB. KauecTBeHHass peakuus Ha CEpHYIO

KHUCIIOTY U €€ COJH. TuocepHas Kucioma u muocyisghamal.

A3oTHMerocoeauHeHH A. DIEMEHTH NOATPynmbl azora. OO0mas
XapaKTEePUCTUKA NOATPYyIbl. PU3NYECKUE CBOMCTBA MPOCTHIX BellecTB. CTpoeHUE
MOJIeKyJIbl a30Ta. Ousnueckue U XUMUYECKUe CBoMcTBa azorta. [lomydyeHue a3ora B
MPOMBIIUICHHOCTH U Jlabopatopuu. Hutpuasl. AMMHak — ero ImoJIy4yeHHUe,
dbu3udyeckre U XuMHU4Yeckue cBoicTBa. OCHOBHBIE CBOMCTBA BOJIHBIX PAacTBOPOB
ammuaka. Comu ammoHnus. [loBenenue coseid aMMOHMS IIPU HarpeBaHUM. AMMHUAK
Kak BOCCTaHOBHUTEJb. [IpuMeHeHue ammuaka. OKCHUIBI a30Ta, UX IOJIYyYEHUE U
ceorictBa. Oxkcun asora(l). Oxwucnenue okcuaa aszora(ll) xwuciopomom.
Humepuszauusa okcuaa azota(lV). Azorucras kuciora u ee coiau. Hutputsl kak
OKHCIIUTENIM ¥ BOCCTAHOBUTEIU. A30THAsI KUCIIOTa — (PU3MUECKHE U XUMHUUYCCKHUE
CBOWCTBA, noJjiydyeHne. OTHOMIEHHE a30THOM KUCIIOTHI K METalaM U HEMETAJIJIAM.
3aBUCUMOCTh TPOJAYKTa BOCCTAHOBJICHUSI a30THOM KHCJIOTHI OT aKTHUBHOCTHU

METaJIa U KOHLIEHTPALUK KACIOTHL. TepMuUecKass yCTOMYUBOCTb HUTPATOB.

DochopuerocoeaguHneHu a. Amnorponus pochopa. Xumuaeckue
cBoiicTBa ocdopa (peakimu ¢ KUCIOPOJAOM, raIOreHaMHu, METaJUIaMH, CIIOKHBIMH
BEILIECTBAMU-OKUCIIUTENISIMU, Tienodamu). [lonydenue u npumenenue docdopa.
docdopnsrit aaruapua. OprodpocdopHas u MeradochopHass KUCIOTHI U UX COJIH.
KauectBennass peaknus Ha optodocdarsl. Paznoocenue opmogocgoprou
kuciomol. llupogocgopnas wucioma u nupogocgamoer. Dochumapl. DochuH.

Xnopuowt hocgpopa. Oxcuo gocgopa(lll), pocpopucmas xucioma u ee conu.



Y ruaep o a. Amtorponus yriepoaa. CpaBHEHHUE CTPOCHHS U CBOMCTB rpaduta u
anmasza. DyiepeH Kak HoBasi MoOJeKylspHas ¢opma yriepoaa. I'padeH kax
MOHOCJON rpaduTa. YTriaepoaHble HAHOTPYOKU. YT0Jb. AKTUBUPOBAHHBIA YTOJIb.
Ancop6uus. Xumuyeckue cBoctra yrisi. Kapounsl. ['uaponus kapbuna kanpuus u
KapOuna amoMmuHusa. KapOuapl MepexoAHbIX METAIOB KaK CBEPXIIPOYHBIC
Marepuasibl. Oxcunpl yriepoga. OOpa3oBaHuE YrapHOTO rasa MNpU HEMOJIHOM
CrOpaHu| yriid. YTOJb U yrapHbIid ra3 Kak BOCCTAaHOBUTENH. Peakius yrapHoro rasza
c pacmaBamu Imenodeii. CuHTe3 (HOpMHATOB M OKCAATOB. YTJICKUCIBIA Tas3.
VYronpHas kuciora u ee coiu. [loBegeHne cpeHUX M KUCIBIX KapOOHATOB IMpHU

HarpCBaHUMU.

K p e m H n ii. CoiicTBa pocToro BeniecTsa. Peakunu ¢ Xja0poMm, KUCIOPOIOM,
pactBopamu 1mienoder. OKcuJ KpeMHHs B Ipupoae M TexHuke. KpemHuesbie
KHMCJIOTBI U UX coiu. ['maponus cunukaroB. CWilaH — BOJOPOJHOE COEOUHEHUE

KPEMHUSL.
b o p. Oxcup 6opa. bopnas kucnota u ee conu. bypa.

Jemouncrpanuu. 1. ['openne Bogoposa. 2. [lomydenue xmopa (OmbIT B TPOOUPKeE).
3. OnbITel ¢ OpoMHOI BOJIOH. 4. OKUCIUTENBbHBIE CBOMCTBA PACTBOPA TUIIOXJIOPHUTA
Hatpus. 5. [InaBnenue cepsl. 6. ['openue cepsl B kuciopoje. 7. Bzaumoaencteue
xene3a c¢ cepor. 8. I'openme cepoBomopona. 9. Ocaxnaenue cynbdumon. 10.
CaoiicTBa cepHucToro raza. 11. JlelicTBue KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI
Ha MeIpb U caxapo3y. 12. PactBopenne ammuaka B Boje. 13. OCHOBHbIE CBOWCTBA
pactBopa ammuaka. 14. Karamutudeckoe okucienue ammuaka. 15. Ilomydenwue
okcuna azota(ll) u ero okucnenue Ha Bo3ayxe. 16. JlelicTBUE a30THOM KUCIOTHI Ha
menb. 17. T'openue dochopa B kucinopoze. 18. [IpeBpaienue kpacuoro pocdopa B
Oenblit U ero ceedeHue B TemHoTe. 19. B3aumoneiicteue GpocdopHoro anruapua c
Bojoil. 20. OOpa3iel rpaduta, anmasza, kpemaus. 21. I'openue yrapHoro raza. 22.

Tymenue miaamMeHu yriaekucasiM razoM. 23. Pasnoxkenne Mmpamopa.



JlaGopaTopubie ombiThbl. 1. TlomydyeHue xjopa M HM3ydeHHE €ro CBOMCTB. 2.
O3HakOMIIEHHE CO CBOMCTBaMU XJopcojep:kaimx otoenuBateneil. KauecrBenHas
peakius Ha TajioreHuI-uoHbl. 3. CBolicTBa OpoMa, nojaa U ux cojieid. Paznoxxenue
nepokcuaa Bojgopoaa. OKUCIeHHE HOIUA-UOHOB EPOKCUIOM BOJOPO/A B KUCION
cpene. 4. M3yyeHnue CBOICTB CEpHOM KUCIOTHI U €€ cojieh. 5. 3yueHue CBOMCTB
BOJIHOT'O pacTBOopa ammuaka. 6. CBolicTBa coseil amMmonusi. KauecTBeHHas peakius
Ha docdar-uon. 7. KadecTBeHHas peakius Ha KapOoHaT-WOH. PasnoxeHue
ruapokapoonara HaTpus. 8. MicipiTaHre pacTBOpa CUIIMKATa HATPUS UHIANKATOPOM.

9. O3HakoMIIeHHE ¢ 00pa3aMy IPUPOJAHBIX CUIIMKATOB.

IIpakTnuyeckast padora Nel. [lonyuenne Bonopona.

IIpakTuyeckasi padora Ne 2. [Tomyderue XJI0pOBOIOPOA M COMSTHOM KHUCITOTHI.
IIpakTuyeckas padora Ne 3. [lonyyeHue aMmmuaka u U3y4eHHE €ro CBOMCTB.
IIpakTnuyeckas padora Ned4. [loyueHnue yriaekucnoro rasa.

IIpakTuyeckas padora Ne 5. BeinogHeHue 3KCIIEPUMEHTAIBHBIX 33/1a4 IO TEME

«Hemertamibny.

KonTtpoJubnas padora Nel o teme «Hemeramnbsry.

Tema 2. Metamibi (304)

O0muinod30pirnemMeHTOB—MeTaJuaJo B. CBOICTBA MPOCTHIX
BELIECTB-METAUIOB. MeTrauinyeckue KpucTtajuimueckue pemerkd. Crasbl.
XapakTepucTuka HamOojee H3BECTHBIX CcIulaBoB. [lomyueHue u mpUMeHEHUe

MCTAJIJIOB.

e 1049 HBIE MeT aJJbl— o0Uas XapaKTepUCTUKA NOATPYIIbI, XapaKTepHbIE
peakuuu HaTpus U Kanus. CBOMCTBA IIEIOYHBIX MeTaLIOB. [loyuenue menouHsix

metauioB. Coa v eIKuit



HATpP — BAXXHEHUIINE COEAUHEHUS HATPpUA. bepriuiii, Marauu, meJ04YHO3EMEIbHbIC
MeTaJlIbl. MarHuii 1 KajblMi, MX 00I1as XapaKTepUCTUKA Ha OCHOBE IOJIOKCHUS B
Ilepnoguueckoin cucreme asnemeHtoB Jl. M. MenneneeBa U CTpOECHHMS aTOMOB.
[Tonyuenue, puznueckne 1 XUMHUYECKHUE CBOWCTBA, MPUMEHEHNE MarHus, KaJbIUs
U UX coeNuHEHHA. AM(OTEpHOCTh OKCHIA M THUApPOKcHAa Oepmwiius. KecTKoCTh
BOJIbI M cCmocoObl ee ycTpaHeHus. Okpacka IUIAaMEHU COJISIMHA IIEJIOYHBIX U

MCJIOYHO3CMCIIbHBIX MCTAJIJIOB.

A J 10 M H H U ii. PacnpocTpaneHHOCTh B npupoie, GU3ndeckue 1 XUMUIECKUE
CBOMCTBa (OTHOIIIEHHE K KHUCIOPOJY, TajJoreHaM, pacTBOpaM KHUCJIOT M IIEI0YeH,
amoMotepmusi). AMGPOTEpHOCTh OKcHIAa U Tuapokcuaa amtomuHusa. Coiu
amomuHus. [loaHOe pa3iokeHUe BOJOM CcoJied allOMUHUS CO  CJIa0bIMU
JBYXOCHOBHBIMU KHCIIOTaMU. AJIIOMUHAaThl B TBEPAOM BHUJE H B PACTBOPE.

HpI/IMeHeHI/Ie amoMuHUs. Coedurnenuss anoMUHUS 8 HUSUWUX CIMENeHsIX OKUCTIeHUS.

OanoBoucBMHUHe U Dunyeckue U XUMUYECKUE CBOWCTBA (PEAKIMH C
KUCI0poAoM, kuciaotamu), npumenenue. Conu onosa(ll) u ceunna(ll). CBUHIIOBBIMA

AKKyMYJISITOP.

MeTadapino00O0OYHBIXHNOAT PY I . OcOOEHHOCTH CTPOEHUSI AaTOMOB

MMEPEXOOHBIX MCTAJIJIOB.

X p o M. ®usnyeckue CBOMCTBA, XUMUYECKUE CBOMCTBA (OTHOILIEHUE K BOJISTHOMY
napy, KHUCJIOpOdy, XJOpYy, pacTBopaM KuCIOT). V3MeHeHHne OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX W KHUCJIOTHO-OCHOBHBIX CBOWCTB OKCHIOB M THIPOKCHUJIOB
XpoMa ¢ pOCTOM CTENEHHU OKUCTIEHUSI. AM(OTEpHBIE CBONCTBA OKCHIA U TUIPOKCHIA
xpoma(Ill). Oxwucnenue coneit xpoma(lll) B xpomarbl. B3aumuHbie mnepexosl

XpOMAaTOB U AUXPOMATOB. XpOMaTBI U JUXPOMAThl KaK OKHCJIUTCIIN.

Ma pr a H e i — (uU3HUECKHE U XUMUYECKHE CBOMCTBA (OTHOLIECHHE K KHUCIOPOY,
XJI0py, pactBopam kuciot). Okcua mapranua(I'V) kak OKMCIUTENb U KaTalau3aTop.

[TepmanraHar kanus Kak

okucnutenb. Maneanam(VI) kanus u e2o ceoticmaa.



K e a e 3 0. Haxoxenue B npupojie. 3HaUeHHUE *kKeje3a i1 OpraHu3Ma 4esIoBeKa.
dusznueckue cBoMcTBa kese3a. CryiaBbl JKejne3a € YriaepoaoM. XHUMHUYECKUE
CBOMCTBa Kefe3a (B3aUMOJEHUCTBUE C KHCJIOPOJOM, XJIOPOM, CEPOM, YrieMm,
KHCJIOTaMHM, pacTBopaMu  cojei). CpaBHEHHME  KHUCIIOTHO-OCHOBHBIX U
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB ruapokcua xeneza(ll) u rungpokcuia

wenesa(lIl). Comu xeneza(Il) u xxeneza(Ill). Metoas! nepeBoa cosneit xxene3a(ll) B

conu xkene3a(lll) u oOpaTtHo. OkucauTenpHble cBoMcTBA coequHenuit sxene3a(lll) B
peaKknmsiX C BOCCTAHOBHTEISIMH (MOOUIIOM, Menbio). l{naHuWIHBIE KOMIUICKCHI

xene3a. KauectBennsie peakiuu Ha noHbl xxene3a(ll) u (111).

M e a1 b. Haxoxnenue B npupone. Duznmyeckne M XHUMHUYECKHE CBOWMCTBA
(B3auMOJCHCTBHE C KHCIOPOJOM, XJOPOM, CEpOH, KHCIOTaMH-OKHUCIUTEISIMU).
Comu menu(Il). Mennbiit kynopoc. Ammuakatel Meau(l) u menu(Il). Tlomyuenue

okcusa menu(l) Boccranosinenuem ruapokcuaa meau(Il) rroko3oil.

Cepeop o. Puznueckre U XUMHUUECKHE CBOMCTBA (B3aMMOJIEHCTBHE C CEPOH,
XJIOPOM, KUCIOTaMU-OKUCTuTENsIMU). OcaxkieHne okcuaa cepedpa mpu ASCTBUU
IeJI0YM Ha coju cepedpa. AMMUakaThl cepedpa kak okuciautenu. KauecTBeHHas

peakIis Ha HOHBI cepebpa.

3 0 0T 0. Duznueckue U XUMHUYECKUE CBONCTBA (B3aUMOJCHCTBUE C XJIOPOM,

«1apckoii Boakoiy. CriocoObl BeIIETEHUS 30JI0Ta U3 30JIOTOHOCHOM TTOPOJIBI.

Il u 1 k. PusznUecKUe U XUMUYECKHUE CBOMCTBA (B3aUMOJICUCTBUE C TajOT€HAMH,
KHCJIOPOJOM, CEpOil, pacTBOpaMU KHCJIOT M Ieioueit). AMPOTepHOCTh OKCHUlIa U

TUAPOKCUA [IMHKA.
P 1y 1 b. [IpeacraBnenne o CBOMCTBaX PTYTH U €€ COCIUHEHUSAX.

Hdemoncrpanun. 1. Komneknusa meramios. 2. Komneknus muHepanoB u pya. 3.
Kommexuus «Amomunuity. 4. Komtekmma «OKene3o w  ero cmiaseD» O.
B3aumoneiicTBue HaTpus ¢ Bogou. 6. OkpaimBaHue iaMeHu COJISIMU IIETOYHBIX U

[IEJIOYHO3EMEIBLHBIX METAJUIOB. /. B3anMonencTBre Kajablys ¢ BOIOM. 8.



[InaBnenue amomubausg. 9. BzaumoneiictBue amomMuHusg co mienodsro. 10,
B3aumoneiicTBue XpoMa C COJSHOM KHCIOTOM ©Oe3 pgoctyma Bosayxa. 11,
Ocaxpaenne rugpokcuaa xpoma(lll) u okucinenue ero nepokcuaoM Bojgopoaa. 12.
B3aumnbie mepexonpl XpomMaToB M gauxpomatoB. 13. PasioxeHue auxpomara
ammonusi. 14. Amomorepmusa. 15. Ocaxnenune runapokcuna xeneza(lll) u

OKHCJICHHE eT0 Ha Bo3ayxe. 16. Brinenenne cepedpa U3 ero coyei 1eiicTBIEM METH.

JlaGopaTopHusbie onbIThbl. 10. OkpainvBaHue MIaMEeHH COCIMHEHUSMH IIEIOYHBIX
MerauioB. 11. O3HakoMJieHHME C MUHEpAJIaMH W BAXKHEHIIMMH COEAMHEHUSMU
IIEJJOYHBIX MeTayuioB. 12. CBOWCTBAa COECOMHEHHM IIEJIOYHBIX MeTauioB. 13.
OxpammBaHu€e IUIAMEHU COJISIMU IIEJIIOYHO3EMENbHBIX MeTamioB. 14. CpoiicTBa
Marausg u ero coegmHeHuu. 15. CBoiicTBa coequHeHnd KaiupOusa. 16.0KecTkocThb
BoAbl. 17. B3amMopgeicTBue aJIOMHUHHSA C KHCIOTaMH H# 1ieinoyamu. 18.
AM@otepHsbie cBoiicTBa ruipokcuaa amomMunus. 19. Ceoticmesa onosa, ceunya u ux
coeounernuu. 20. CpoiictBa coseit xpoma. 21. CpoiicTBa Maprahiia 4 €ro
coenuHenuit. 22. W3yuenue w™wuHepanoB kene3a. 23. CBo#cTBa xkenesa.
KadecTtBennsle peakiini Ha HWOHBI kene3a. [lomydenuwe oxcuma memm(l). 24.

CBolicTBa MeJIM, €€ CIJIaBOB M COSAMHEHUM. 25. CBOMCTBA IMHKA M €TI0 COSTUHEHNH.

IpakTnueckas padora Ne6. [loryyeHue ropbkoit coyid (CEMHUBOAHOTO CyJibdaTa

MarHus).
IpakTnueckas padora Ne 7. [TonydyeHune arroMOKaJIMEBbIX KBACIIOB.

IpakTnueckass pabora Ne§. BrinonHeHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME

«MeTanibl TJIaBHBIX TOATPYIID).
IpakTnueckas padora Ne9. [TonyueHne MegHOTO Kymopoca.
IIpakTuueckas padora Nel(. ITonyyenue xene3HOro Kynopoca.

IIpakTuyeckas padora Ne 11. BrinonHenue skcrepuMeHTaIbHBIX 337a4 110 TEME

«MeTtamipl TOOOYHBIX TTOATPYTIID.

Kounrpoabnas padora Ne 2 no teme «MeTasuiby.



Tema 3. CTpoeHue aToma. XumMuueckasi cBsizb (84)

Crpoenmneartoma Hykmnael. M3otonsl. Tumsl paguoakTUBHOTO pacrajia.
Tepmosnepnelii cuHTe3. IlomydeHue HOBBIX 3JIEMEHTOB. SIIEpHBIE pPEaKLHUU.
CrtpoeHue 3JIEKTPOHHBIX 000104YeKk aroMoB. IIpeacraBieHune O KBAHTOBOM
mexaHuke. KBanToBble uncna. ATomHBIE  opOuTanu. Paaumyc  aToma.

SHCKTPOOTPHHaTeJIBHOCTB.

XHMHUYEeCKAadCBi3b. Buasl xumuueckon cBsi3u. KoBajieHTHAS CBA3b U €€
XapaKTePUCTUKHU (IJIMHA CBS3H, MOJIIPHOCTD, MOJISIPU3YEMOCTh, KPATHOCTh CBSI3H).

HNonHas cBA3b. MeTtaiutnueckas CBA3b.

CrtpoenmeTrBepasblXT e a Kpucrammuyeckue u amopdHbie Tena. TUIbl
KPUCTAINTMYECKUX PEHIETOK METAJJIOB U MOHHBIX COEAUHEHU. MEKMOJIEKYIIIpHbIE

BSaHMOHGﬁCTBHH. Bozxopolea;I CBA3b.

HMemoncTpanuun. 1. Kpucramimdeckue pemetku. 2. Moienu MoJieKyl.

Tema 4. OcHOBHbBIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKUX peakumid (174)

TennoBoidpdpekT XUMHUUYECKON peak UM DHIOTEPMUIECKUE
U 3K30TepMuueckue peakiuu. 3akoH ['ecca. Temnora oOpa3oBaHHs BEIECTBA.
Oueprus cBsizu. [lonsitue o6 sHTanbnuu. [lonstue 06 sHTpornuu. Bropoii 3akoH
TEPMOJIMHAMHKHU. JHeprus [ mb0ca u Kputepun caMmonporu3BOIbHOCTH XUMUYECKOM

peakuu.

CKOpoOCThbXMMHYECKHUXPeaKI Ui U ee3aBUCUMOCTb OT IPUPOJIBI
pearupyronux BEIIECTB, KOHIICHTPAIIMM PEAreHTOB, TEMIIEpaTyphbl, HATUIUSI
KaTanu3aTopa, IUIOMIATd TOBEPXHOCTH  PEarupyromux  BEIIECTB.  3aKOH
nemictBytonux macc. [Ipasuno Baut-T'odda. [Tonsitue 06 sHEeprUn akTUBAIMU U 00

SHEPreTUYECKOM Tpoduie peakiuu. [['OMOreHHbI U reTepOreHHbIN KaTalus.



HpI/IMCpBI KaTaJIUTHYCCKHUX IIPpOLECCOB B TCXHHUKEC W B JXHBBIX OpraHU3MaX.

depMeHTHI Kak OMOJIOTUYECKUE KaTalIu3aTOPhI.

OO0paTumbie peaknuu Xumnyeckoe paBHosecue. [Ipunnun Jle [latense.
Koncranta paBHOBecusa. PaBHOBecue B pacTBopax. KoHCTaHTBI auccounuanyiu.
Pacuer pH pacTBOpOB CHJIBHBIX KHCIOT W 1ienodeil. [lpousgedenue

pacmeopumocniu.

P s AAaKTHBHOCTHMETAJJOB. [lonsiTue o CTaHIAaPTHOM J3JICKTPOIHOM
IIOTCHOHUAJIC 1 SHGKTPO,HBH}I(YIHGﬁ CUJIC pCaKIHH. XHUMHMYECKHE MCTOYHUKM TOKA:
raJJbBAaHUYCCKHUEC 3JICMCHTBI, dKKYMYJIATOPLI U TOINIMBHBIC 3JICMCHTHI. 9J'I€KTpOJ'IPI3

paciiiaBOB U BOAHBIX PACTBOPOB 3JICKTPOJIUNTOB. 3axonbl JleKmpoJjiusa.

JeMoHcTpanum. 1. DK30TEpMHUYECKUE U S3HIOTEPMUUYECKHE XUMUYECKHE PEAKIIUH.
2. TenioBbI€ SIBJCHUS MPU PACTBOPEHUU CEPHOM KUCIOTHI 1 AMMUAYHOW CETUTPHI.
3. 3aBUCHUMOCTH CKOPOCTH pEaKIMUd OT TMPHUPOABl BEIIECTB Ha MpHUMEpe
B3aMMOJICUCTBUSL PACTBOPOB PA3JIMYHBIX KHCIOT OJWHAKOBOM KOHLEHTPALIMMU C
OJIMHAKOBBIMHM KyCOUKaMHU (TpaHyIaMH) IIMHKA U OJUHAKOBBIX KYCOUKOB Pa3HBIX
METaJuIoB (MarHusi, IMHKA, »e€Je3a) C pacTBOPOM COJSIHOM KHUCIOTHL. 4.
B3aumopeiicTBiue pacTBOPOB CEpHOM KUCIOTHI C pacTBOpaMH THOCYJb(aTa HATPUs
Pa3IMYHOM KOHUEHTPALMU U TeMIepaTypsl. 5. Pasioxkenue nepokcuia BOAOpoIa C
MTOMOILIbIO HEOPTraHUYECKUX KATAM3aTOPOB U MPUPOIHBIX 0OBEKTOB, COJAEPKAILIUX

KaTanasy.

JlaGopaTopHbie onbITbl. DakTOphI, BAUSAIONIME HA B3aUMOJAECHCTBHE METalIa C
pacTBopamMu KuCIOT. CMeIlleHne XMMHYECKOrO PpAaBHOBECHS IPU YBEJIWYEHUU
KOHILICHTPAIIMM PpPEAareHTOB M MpOAyKTOB.26. KaranuTuueckoe paziiokKeHue

IepoKcuaa BOIOpOaa
IpakTnueckas padora Nel2. CkopoCcTh XUMHUECKON PEAKIIUH.
IpakTnueckas padora Nel3. Xumuueckoe paBHOBECHE.

KonTtpoabnas padora Ne3. TeopeTnueckre OCHOBBI XUMUHU.



Tema 5. XuMu4yeckasi Texnosiorus (74)

OCHOBHBIENNPUHUMUINBI XUMHUHYEeCKOH TexHONOoTrum. Il pous
BOACTBOCEPHOMEKHCJ O T bl KOHTAKTHBIM CIOCOOOM. XHUMH3M TIpolLiecca.

ColIpbe 111 IPOU3BOCTBA CEP-
HOM KUCIOTHI. TeXHOJOrHYecKasi cxeMa mpolecca, Ipolecchl U anmnaparsl.

IIpousBoaxcTBOAaMMMUaK a. XumusM npouecca. OnpeneneHue
ONTUMAJILHBIX YCIOBUM MpOBENCHUS peakiuu. [IpuHIMO HUPKYISIUA U €ro

pcajin3anusa B TEXHOJOTHYECKOM CXEeME.

MeTauaaypru g YepHnas meramnyprud. JlomeHHbIN mpolecc (ChIpbe,
YCTPOMCTBO JIOMEHHOM Teuu, XWUMHU3M Tporecca). I[IpousBoicTtBo crtanu B

KHCJIIOPOJHOM KOHBCPTCPC U B JJICKTPOIICUAX.

Opranunveckui cuHTe 3. Cunmesvl Ha ocHoge cunmes-2aza. IIpon3BoacTBO

METaHOJIA.
DKoJIOTHS ¥ TIPOo0JIeMa OXpaHbl OKPYKAIOIICH cpe/ibl. 3esieHas XUMUsl.

Hemoncrpanuu. 1. Ceippe Ans MPOU3BOJCTBA CEPHOM KHUCIOTHL. 2. Momenb

kursiiero ciosi. 3.2Kenesnast pyna. 4. OGpasiibl CIIaBOB KeJe3a.

Tema 6. Xumusi B ObITY U Ha cJry:k0e o0mecTBa (94)

Xumuss numy. JKupbl, OCNKW, yIieBojbl, BUTaMUHBI. [luieBple m00aBKH, WX
Kiaccupukanusa.  3anpelieHHble W pa3pelieHHbIe  MUIIEBbIE  JT00aBKHU.
JlekapcTBeHHbIe cpeacTBa. Kpacku v murMeHThl. [ [puHIMIIBI OKpalMBaHus TKAHEH.
Xumus B crpoutennsctBe. Llement, 6eTon. CTekno u kepamuka. TpaguliMOHHBIC 1
COBPEMEHHbBIE KEpaMHUECKUE MaTepuaibl. CBEpXMpoBoasias KepaMuka. beiToBas

xuMust. OtOenBaroye CpeaCcTBa. XUMHS B CEIIbCKOM X035 cTBe. NHCEKTULIHIBI 1



nectuiuabl. CpeacrBa  3ammrtbl  pacteHuid. Penemnentel.  OcobeHHOCTH
COBpPEMEHHOM Hayku. MeTo0J0THsl HaydHOTo ucclienoBanus. [lpogeccus xumuxa.

Mamemamuueckas xumusl.
[Touck xumuueckoit nadopmanuuu. Paboma c bazamu OauHbvix.

JMemouncrpanuu. 1. [Tumessie kpacutenu. 2. Kpamenue tkaneit. 3. OrOenuBanue
TkaHed. 4. Kepamuueckue wmatepuansl. 5. llBetHble crtekna. 6. Kosmtekuus

«ToIIMBO ¥ €r0 BUABDY.

JlaGopaTopHblie onbIThI. 27. 3HAKOMCTBO C MOIOIIIUMH CPEICTBAMU. 3HAKOMCTBO C
orOenuBarommmu  cpeactBamu. 28. Knew. 29. 3HaKOMCTBO ¢ MHHEPaTbHBIMHU

y,[[06p€HI/ISIMI/I U U3YUYCHHC UX CBOMCTB.

Kounrpoabnas pa6ora Ne 4. iToroBas KOHTpoJibHas paboTa.



TemaTn4yeckoe NJIAHUPOBAHUE.

10 xnacc
B mom uucne
Homep Koauuecmeo
Tema npakmuueckue | KOHMPOJibHblE
membl uacoe
pabomut paoomot
1
HOBTOPGHI/IC u yriay0neHue ( BXOHAs
1 3HAHUH 18 1
KOHTPOJIbHAS
pabora)
OCHOBHBIE TTOHSATHUSA
2 OpraHUYEeCKON XUMHUH 13 - -
3 YrieBoaopoib 25 2 1
1
Kucnoponconepxkariue (IPOMEKyTOUHAS
4 OpraHUYeCKUE COCAMHEHUS 19 5
KOHTPOJIbHAS
pabora)
A30T- 1 cepocoiepKale
5 COEIMHEHUS 6 1 -
1
6 Buongornuecku akTUBHBIE 14 (uroroBast
BEIIECTBA KOHTPOJIbHAS
pabora)
BricokoMonekynsipHbie
7 COEIMHEHNS 4 2 -
PesepBHOE Bpems 3 } }
HUTOTI'O: 102 11 4




11 xmacc

B mom uucne

Homep Konuuecmeo
Tema npakmuueckue | KOHMpPOJIbHblE
membl yacoe
paoomot paoomot
1
Hemerauibl (BxonHas
1 31 5)
KOHTPOJIbHAS
pabora)
MeTanibl
2 30 6 1
Crpoenue aToma.
3 8 - -
XuMHYecKas CBS3b
1
OCHOBHBIE 3aKOHOMEPHOCTH
4 NPOTEKAHUS XUMUIECKUX 17 5 (mpomexyTouHas
peakuui KOHTPOJIbHAS
pabora)
5 XuMHYECKas TEXHOJIOTHs 7 ) )
1
Xumus B ObITY M Ha CJIyxkOe (uToroBas
6 oomectna (11u) 9 -
KOHTPOJIbHAS
pabora)
HUTOI'O: 102 13 4
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