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INOACHUTEJIBHASA 3AIINCKA

VYyeOHbIli mpenMer u3ydaeTcs B 11 kmacce, paccuumtan Ha 34 uvaca (lu B Hemeno).
ba3oBbiM yueOHBIM MocoOueM JUIsi M3ydeHus npeamera sBiserca ydeOHMk 11 kmacca s
obmreoOpazoBarenbHbiX yupexaenuin Pymsutuc I'. E., @enpaman @. I'. «Xumus. 11 kmace.» -
M.: IlpocBemenune, 2022 T;

PaGouass mporpamma oOecreyuBaeT JOCTHKEHHE IJIAHHUPYEMBIX PE3yJIbTaTOB OCBOCHHS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O O0IIIEr0 00pa3oBaHMS.

TemaTnueckoe TIAHHUPOBAHHE COCTABIEHO B COOTBETCTBUU C 0a30BbIM ydeOHMKOM 11
KJ1acca. ABTOpCKasi mporpaMma yrjioTHEeHa Ha | yac.

JlaHHble M3MEHEHHsI aBTOPCKOM MpOrpamMMmbl ObUIM OCYILIECTBIEHBI B COOTBETCTBHH C
y4eOHBIM TJIAaHOM MIKOJIBI, B KOTOPOM Ha M3y4eHHWU XUMuHU B 11 kiacce Bbiaensiercsa | yac B
Hegemo (34 4. B y4. ron).

Kypc «Xumus» nMeer KOMIUIEKCHBIN XapaKTep, BKJIIOYAET OCHOBBI 00IIEH, HEOPraHN4EeCKOM
JlaHHBIA KypC HaIpaBJIEH Ha:

® OCBOCHME 3HAHUU O XMMHUYECKON COCTABJIIOLIEH €CTECTBEHHO-HAYyYHOU KapTUHBI MUPA;

® OBJIQJICHUE YMEHUSMU IIPUMEHSTh NOJY4YEeHHbIE 3HAHUI 111 00BSICHEHUS pa3HOO0pa3HbIX
SBJICHUH OKPYKAIOLIETO MUPA;

® pa3BUTHE NO3HABATEJbHBIX HUHTEPECOB U MHTEIEKTyaIbHBIX CIIOCOOHOCTEN B mpolecce
CaMOCTOSITEJILHOI'O IPUOOPETEHUS XMMUUYECKUX 3HAHUH C UCIOJIb30BAaHUEM PA3IUUYHBIX
MCTOYHUKOB HH(POPMALIUH;

® BOCNHUTaHHE YOKJEHHOCTH B IO3UTUBHON POJIM XUMHUH B KHU3HH COBPEMEHHOIO
00I111eCTBA;

¢ [pPUMEHEHHE MOJIyYECHHbIX 3HAaHUN U YMEHHH JJ1s1 6€301acCHOr0 HCI0JIb30BaHMSI BELLIECTB
¥ MaTepHaJioB B OBITY U Ha IIPOU3BOJCTBE, AJIS IPEAYNPEXACHUS ABICHUN, HAHOCAIIINX
BpE[l 3J0POBBIO YEJIOBEKA U OKPYIKAIOLIEH cpere.

[lenarornueckas 1enecoo0pa3HOCTh UCIOJIb30BaHUsI aBTOPCKOM TPOrpaMMBbI 110/1
pykoBoactBoM M.H.AdanacbeBoii 3akit04aeTcst B TOM, YTO B paMKaX U3YYCHUSI XUMHUH €CTh
BO3MOXKHOCTH CO37aTh YCIOBUS I (pOpMUpOBaHUS KITFOUEBBIX KoMmeTeHIuii. [Iporpamma
o0ecreurnBaeT COBpEMEHHOE KaueCcTBO 00pa30BaHus MO XMMHUH Ha OCHOBE YCBOEHUS
00513aTeIbHOr0 MUHUMYMa COJIep)KaHus 00pa30oBaTEeNbHOM MporpaMMbl cpeHero (TIOJIHOTro)
o6rrero oOpa3oBaHus.

[lnanupyemble pe3yabTaThl H3YYeHHS YUeOHOI0 NMpeIMeTa «K XUMUs»:
B pesynbTare wu3ydeHus y4deOHOro mnpenMera «XUMHUS» Ha YpPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHuUs:
BeinyckHuKk HayuuTcs:
® pacKpblBaTh HAa MpUMEpax poOJjb XUMUU B (POPMUPOBAHWU COBPEMEHHOM HAyYHOU
KapTHUHBI MUPA U B IPAKTUUECKON J1€ATEIbHOCTH YEJIOBEKa;
® JIEMOHCTPUPOBaTh Ha MpUMEpPaxX B3aUMOCBI3b MEXAY XUMHEH U  JIpyruMu
€CTE€CTBEHHBIMU HAYKaMH;
® DACKpPBIBATH HA IPUMEPAX MOJIOKEHHS TEOPUU XUMHUYECKOro cTpoeHust A.M. Bytieposa;
e noHMMaTh (uzuueckuii cmbicn Ilepuoguueckoro 3akona JI.J. MeHneneeBa u Ha ero
OCHOBE OOBSCHSTHh 3aBUCUMOCTh CBOMCTB XMMHUUYECKHX IJIEMEHTOB U 00pPa30BaHHBIX UMHU
BEILECTB OT 3JIEKTPOHHOI'O CTPOEHHUS ATOMOB;
e OOBSACHATH MPUYMHBI MHOTOOOpa3Us BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHHUN 00 WX
COCTaBE U CTPOCHUH;




OPUMEHSTh IpaBUja CUCTEMATUYECKOH MEXIyHapOJHOW HOMEHKJATypbhl KakK CpencTBa
pa3inuyeHus U UIEHTU(UKALUK BEUIECTB 110 UX COCTaBY U CTPOEHUIO;

COCTaBJIATh MOJICKYJISIDHBIC M CTPYKTYpPHBbIC (DOPMYJIbI OPraHMYECKHX BEHISCTB Kak
HocuTelled MH(OpMAIMU O CTPOCHHH BEIIECTBA, €r0 CBOMCTBAX W NMPHHAICKHOCTH K
OMPEIEICHHOMY KJIacCy COCAMHEHUI;

XapaKTepHU30BaTh OPraHUYECKHUE BEIIECTBA IO COCTaBY, CTPOCHHIO M CBOWCTBaM,
yYCTaHaBJIMBATbh HNPUYHUHHO-CICACTBCHHBLIC CBA3UM MCXKAY JaHHBIMH XapaKTCPpHUCTHUKaAMHU
BEILIECTBA;

IPUBOJAUTE MPUMEPBl XUMUUYECKUX PEAKIUH, PAaCKPBIBAIOIIMX XapaKTEpHbIE CBOWMCTBA
THUITNYHBIX HpeHCTaBHTeHeﬁ KJIaCCOB OpPraHNUYCCKUX BCIICCTB C OCIbIO nux
I/I)IeHTI/I(l)I/IKaI_H/II/I H 00BACHEHHUS 00JIACTH IIPUMCHCHU A,

IIPOrHO3UPOBATh BO3MOXKHOCTb NPOTEKAaHUs XMUMHUYECKUX PEAKIUN HA OCHOBE 3HAHUU O
TUIIAX XMMHUYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEAKIMOHHOM CIIOCOOHOCTH;
HCII0JIb30BAaTh 3HAaHUA O COCTAaBC, CTPOCHUU U XHUMHUYCCKUX CBOMCTBAxX BCIICCTB JIs1
0e30I1acHOr 0 MPUMEHEHHS B IPAKTUYECKOM 1eATeIbHOCTH;

MIPUBOJUTH MPUMEPBI MPAKTUYECKOI0 UCIOJIb30BAHUS MPOAYKTOB NEpPepadOTKu HEPTH U
IPUPOAHOIO I'a3a, BHICOKOMOJIEKYJIIPHBIX COEIMHEHMH (IOJMAITUIIEHA, CUHTETUYECKOIO
KayuyyKa, alleTaTHOTO BOJIOKHA);

IPOBOJUTH OMNBITHI 110 PACHO3HABAHUIO OPraHWYECKUX BEILECTB: INIMIEPUHA, YKCYCHOM
KHCIIOTBI, HEIIPECACIbHBIX KHUPOB, I'IFOKO3bI, Kpaxmaja, OEJIKOB — B COCTaBe ITHUINCBBIX
IMPOAYKTOB U KOCMETHUYCCKUX CPEICTB;

BJIaJIeTh MpaBUJIAMH U MpHEMaMH 0e30MacHON paboThl ¢ XMMHYECKHMMH BEUIECTBAMH U
1a00paTOPHBIM 000PYIOBAHHEM;

YCTaHaBJIMBAThb 3aBUCUMOCTb CKOPOCTHU XUMHWYECKOH PCaKi U CMECIICHUA XUMHUYECKOI'O
paBHOBECHS OT PA3UYHBIX (DAKTOPOB C IEIBIO0 ONPENEICHUS ONTUMAJIBHBIX YCIOBHI
NPOTEKAHUS XUMUYECKUX MPOLECCOB;

IIPUBOAUTH IPUMEPBI TUAPOJIN3A COJIEH B IMIOBCEAHEBHOM )KU3HU YEIIOBEKA;

IIpUBOANTH IMPUMEPBL OKHCJIHUTECIIbHO-BOCCTAaHOBUTCIIBHBIX pealcuplﬁ B Ipupoac,
IMPOU3BOACTBCHHBIX MPOLHECCAX U KUSHCACATCIIBHOCTH OPraHnu3MOB;,

NPUBOAUTH TPUMEPHl XUMHUYECKUX PEaKIMi, PAaCKPHIBAIOIIMX OOIHEe XHUMHUYECKHE
CBOMCTBA IMPOCTBIX BCHICCTB — MCTAJIJIOB 1 HCMCTAJIJIOB,

MPOBOJUTH pacyeThl Ha HAXOXKJICHHUE MOJICKYJSIpHOW (OpPMYIIBI yIIIEBOIOpOAA IO
OpoAYKTaM CropaHuss H IO €ro OTHOCHTEIHLHONM MJIOTHOCTH W MaCCOBBIM JOJISAM
3JIEMCHTOB, BXOAAIIIUX B €I'0 COCTAaB,

BJIAACTh IIpaBUJIAMU 0e3011acHoro 06paH_[eHI/I$[ C C€AKUMH, TOPHOYMMH U TOKCHUYHLIMHU
BEIIECTBAMU, CPEICTBAMU OBITOBON XMMMHH;

OCYIIECTBJIATh IMOUCK XHMHUYECKOM HMH(OpMalMM MO HA3BaHUAM, HICHTU(UKATOpaM,
CTPYKTYPHBIM (pOpMYyJIaM BEILECTB;

KPUTHUYCCKHA OLICHUBATH n HHTCPIPETUPOBATH XUMUYCCKYIO I/IH(l)OpMaL[I/IIO,
CoZiepKaIlylocs B COOOLICHHIX CPeaCTB MaccoBoi MH(popmanuu, pecypcax MHTepHeTa,
HAyYHO-TIONMYJSIPHBIX CTaThAX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B
LEJISIX BBISIBJIICHUS OIIMOOYHBIX CYXACHUHN U (hopMUpOBaHMS COOCTBEHHOM MMO3ULINY;
MPEJCTaBIATh IyTH PELIeHUs IN100aIbHBIX MPOOJieM, CTOALIMX IEpel YeI0BEYECTBOM:
OKOJIOTHYCCKUX, OHEPIr€CTUICCKHUX, ChIPbCBBLIX, U POJIb XUMHUHU B PCIICHHUHN 3TUX HpO6JIeM.

BblHyCKHI/IK MNOJYYHUT BO3MOKHOCTb HAYYUTHLCH:

uunocmpupoeams HA npumepax CmaHnoeleHue U 9360JIIYUIO OPZGHuqu‘KOIZ Xumuu Kak
HAYKU HA pA3TUYHBIX UCMOPUHYECKUX omanax ee pa3zeumust,

UCNOIL306aMb Memoobl HAYYHO2O0 HNO3HAHUA NPpU 6blNOJIHEHUU NPOEKmos u le€6HO-
uccnedosamenbckux — 3a0ay  no U3y4eHuro ceoﬁcme, cnoco6os nojy4enus u
pPAaAcno3nHasarusl OpeaHuUvdecCKux eeuecme,



®  00®sCHAMbL NPUPOOy U CHOCOObI 00PA306AHUS XUMUUECKOU CBA3U; KOBANCHMHOLU
(nonapHOl, HeNnOAPHOU), UOHHOU, MeMAalIU4ecKol, 8000POOHOU — C Yelblo OnpeoeieHuUs
XUMUYECKOU AKMUBHOCTU BEUeCME;

®  YCMAHAGIUBAMb 2EHEMUYECKVIO C653b MedCOy KIACCAMU OP2aAHUYeCKUX eeujecme OJis
000CHOBANUA NPUHYUNUATLHOU B03MONICHOCMU NOLYYEHUs OP2AHUYECKUX COeOUHeHUll
3A0aHHO20 COCMABA U CIMPOEHUS,

®  YCMAHABIUBAMb G3AUMOCEA3U MeXHCOY Pakmamu u meopuetl, NPULUHOU U CledCmeuem
npu aHaause npoOIeMHbIX CUMyayuil U 060CHOBAHUU NPUHUMAECMBIX PEeULeHULl HA OCHOBE
XUMUYECKUX 3HAHUIL.

Ydyenuk Ha 6a30BOM yYPOBHE MOJYYHUT BO3MOKHOCTb HAYYNUTHCH:

UCNONBL306aMb  MemoObl HAYYHO20 NO3HAHUA NPU  GbINOJHEHUU HNPOEeKMo8 U Y4eOHO-
uccne0o8amenbCkux 3a0ay no U3YYeHuro CEOUCmMS, Cnocob08 NOMYYEHUs U PACNO3HABAHUS
sewecms;

00BACHAMb NPUPOOY U CROCOOBL 0OPAZ0BAHUSA XUMUHECKOU C8A3U: KOBANEHMHOU (NOJAPHOIU,
HEeNnoJAPHOL), UOHHOU, MEemAaLIU4yecKol, 6000POOHOU — C Yeablo ONnpedeseHuss XUMU4ecKkol
AKMUBHOCMU 8eUleCms;

VCMAaHABIUBAMb 2eHEMUYECKVIO C853b MedHcOy KIACCAMU OpP2AHUYeCKUX U HeOpeaHudecKux
gewecme 01151 060CHOBAHUSA B3AUMOCEA3U.

VCMAaHABIUBAMb 83AUMOCEA3U MexcOy (pakmamu u meopueu, NPUYUHOU U Cle0cmeuem npu
aHanuze npooIeMHbIX CUMYayull U 000CHOBAHUY NPUHUMAEMBIX PeUeHUl HA 0CHO8e XUMUYECKUX
SHAHUIL.

IIpenmeTHble pe3yabTarThl (0a30BbIN YPOBEHD):

1) chopMHUPOBAHHOCTH MPEICTABICHHUI O MECTE XMMUHU B COBPEMEHHON HAydHOW KapTHHE
MHUpa; MOHUMAaHHE POJIM XUMUU B (POPMUPOBAHUU KPYro3opa u (pyHKIIMOHAIHHON
IPAMOTHOCTH Y€JIOBEKA JJIsl pEIICHUS MPAKTUYECKUX 3a/1a4;

2) BIJAJCHHE OCHOBOIOJATaAIOIIUMH XUMUYCCKUMU MTOHATUSIMU, TCOPHSIMH, 3aKOHAMHU U
3aKOHOMEpPHOCTSIMH; YBEPEHHOE M0JIb30BaHNE XUMUYECKON TEPMUHOJIOTHEN U
CHMBOJIHKOM;

3) BIaJeHHE OCHOBHBIMH METOaMH HAYYHOT'O MO3HAHHUS, HCIIOIb3YEMBIMH B X UMHH:
HaOJII0ICHHE, ONTMCAaHUE, U3MEPEHUE, IKCIIEPUMEHT; YMEHHUE 00pabdaThiBaTh, OOBSICHSATH
pe3yIbTaThl IPOBEACHHBIX OMBITOB U JIENATh BEIBOJIBI; TOTOBHOCTh U CTOCOOHOCTh
METO/IbI TO3HAHUS IIPU PEIICHUU MPAKTUYECKUX 3a]1ay;

4) chOopMHUPOBAHHOCTH YMEHHS 1aBaTh KOJINYECTBEHHBIC OIEHKH U MTPOBOJUTH PacyeThl
10 XUMUYECKUM (OPMYJIaM ¥ YPaBHECHHUSIM;

5) BiajcHHE MTPABHJIAMH TEXHUKH O€30MACHOCTH MPH MCIIOIb30BAHMH XMMHUECKUX
BEIILIECTB;

6) chopMHPOBAHHOCTH YMEHHMSI KJIACCH(PUITUPOBATh OPraHUYCCKHUE BEIIECTBA U PCAKIIUU
M0 pa3HBIM MPU3HAKAM;

7) chOopMHPOBAHHOCTH YMEHHS OMMUCHIBATH U Pa3INdaTh U3ydEHHBIC KIIACCHI
OpraHUYECKUX BEIIECTB;

8) chopMHPOBAaHHOCTH YMEHHS J€/IaTh BBIBOABI, YMO3aKIIOUCHHUS U3 HAOIIOCHUH,
XUMUYECKUX 3aKOHOMEPHOCTEH, TPOrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB IO
aHAJIOTUU C U3y4CHHBIMU;

9) chopMHPOBAHHOCTH YMEHHSI CTPYKTYPHPOBATh H3YyUCHHBIH MaTEpUal i XUMHUYECKYIO
nH(}OpMaIIO, TOTYyYaeMYIO U3 Pa3HBIX HCTOYHUKOB;

10) chopMHUPOBAHHOCTh COOCTBEHHOM MO3HMIIMK IO OTHOIICHHIO K XUMHUYECKOM
uH(pOpMAIUH, TOTy4aeMOl U3 Pa3HBIX HCTOUHUKOB;



11) chopMHUPOBaHHOCTh YMEHHUS AHAIM3UPOBATH U OLIGHUBATH MTOCIICICTBHSI
MIPOM3BOICTBEHHOM U OBITOBOM A€ TEIHHOCTH, CBI3aHHOM C TepepaboTKon
OpPraHUYEeCKUX BEILECTB;

12) oBnajieHre OCHOBAMH HAYYHOT'O MBIIIJICHUS, TEXHOJIOTHEH HCCIIE0BATEbCKOM U
MPOEKTHOM JIeSITeIbHOCTU

13) chopMHUpPOBaHHOCTh YMEHHUSI TPOBOUTH YKCIIEPUMEHTBI Pa3HON TUIAKTUYCCKON
HaIpaBJICHHOCTH;

14) chopMHPOBAHHOCTh YMEHUS OKa3bIBATh IEPBYIO ITOMOIIb PU OTPABICHHUSIX, 0KOraxX U
JIpYTUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JJaOOPaTOPHBIM 000PYIOBAHUEM.

MeTanpeameTHble pe3yJbTaThl:

1) chopMHUPOBAaHHOCTh YMECHHUS CTABHUTH IICJIM M HOBBIC 3a/1a4M B yueOe v M03HABATEIbHON
JeSITENIbHOCTH;

2) OBIAJICHUE MPHEMaMHU CAMOCTOSITEIBHOTO TUIAHUPOBAHUS TYTEH TOCTHIKECHUS 1IETIH,
yMeHUs BEIOUPATh () PEKTUBHBIC CITOCOOBI pEIICHUs YICOHBIX U MO3HABATEIBHBIX
3ajad;

3) chopMHPOBAHHOCTH YMEHHSI COOTHOCUTH CBOH JEHCTBUS C IIJIAHUPYEMBIMH
pe3yibTaTamu;

4) chOpMHUPOBAHHOCTH YMEHHS OCYLIECTBIISATH KOHTPOJIb B IIPOLECCE TOCTHIKEHHU ST
pe3ynbTaTa, KOpPEeKTUPOBATh CBOM IEUCTBUS;

5) chopMHPOBaHHOCTh YMEHHS OLICHUBATH MPABUIILHOCTh BBIMOJHEHUS YUeOHBIX 3a/1a4 U
COOTBETCTBYIOIIME BO3MOKHOCTH UX PEIICHUS;

6) chopMHPOBAaHHOCTh YMEHUS aHAIU3HPOBATh, KJIACCH(PHUIIMPOBATEH, 0000IIATH,
BBIOMPATh OCHOBAHUS M KPUTEPHH IS YCTAHOBJICHUS TPUUUHHO-CIIEICTBEHHBIX
CBsI3EH;

7) chopMHPOBaHHOCTH YMEHUS MPHOOPETATh M MIPUMEHSTH HOBBIC 3HAHUS,

8) chopMHPOBaHHOCTh YMEHHS CO3/1aBaTh MPOCTEHIIINE MOJIEIIH, KCIIOJIb30BATh CXEMBI,
TaOIUIIBI, CHMBOIIBI JJIS pEIICHUs] y4eOHBIX U TO3HABATEIbHBIX 33/1a4;

9) oBnajicHUE HA BBICOKOM YPOBHE CMBICIIOBBIM UTEHHEM HAYYHBIX TCKCTOB.

10) chpopmupoBaHHOCTh YMEHUS 3(HHEKTHBHO OPraHHU30BaTh yIeOHOE COTPYAHUYECTBO U
COBMECTHYIO J1€ATeIbHOCTh, PA00TAaTh MHANBHUAYAIBLHO C YU€TOM OOIMX HHTEPECOB;

11) chopMHPOBAaHHOCTH YMEHUSI OCO3HAHHO UCIIOJIb30BATh PEUEBBIC CPEACTBA B
COOTBETCTBHHU C 33J]a4aMl KOMMYHHKAIIUH;

12) BHICOKMIT ypOBEHb KOMIIETCHTHOCTH B 00acTi ucnonbs3zoBanus UKT;

13) chopMHPOBAHHOCTH IKOJIOTHYECKOTO MBIIIUICHHUS;

14) chopMHUPOBAHHOCTH YMECHHUS IPUMEHSTH B TT0O3HABATEILHOM, KOMMYHHKATHBHOM 1
COIIMAJIbHOM MPaKTHUKE 3HAHUS, TOIYYEHHbIE IPU U3YYEHUU MIpeaMeTa.

Byayr cpopmMupoBanbl
JINYHOCTHBIE Pe3yJIbTAThI:

1) chopMHUPOBAHHOCTH MOJIOKUTEILHOIO OTHOIICHUS K XUMHUH, YTO 00YCIIaBIHBACT
MOTHBAIMIO K Y4eOHOM NeATeTbHOCTH B BRIOpaHHOM cdepe;

2) chOpMHPOBAHHOCTh YMEHHSI PEIIaTh MPOOJIEMBbI IIOMCKOBOTI'O M TBOPYECKOTO
XapakTepa;

3) chopMHPOBAHHOCTH YMEHHS TPOBOIUTH CAMOAHANIN3 U OCYIECTBISATH CAMOKOHTPOIIb
Y CaMOOLIEHKY Ha OCHOBE KPUTEPHUEB YCHEUIHOCTH;

4) chOopMHUPOBAHHOCTH TOTOBHOCTH CJIIOBaTh HOpMaM MIPUPOI0 U
3J10pOBbECOEPEraroIIero noBe eHus;

5) chopMHPOBaHHOCTH MPOYHBIX HABBIKOB, HAIIPABICHHBIX HA CAMOPA3BUTHE Yepe3
caM000pa30BaHHUC;

6) chopMHPOBAHHOCTH HABBIKOB MPOSIBJICHUS IT03HABATEILHOM HHUIITUATHBBI B YICOHOM
COTPYAHHYECTBE.



COJEPKAHUE YYEBHOI'O IPEIMETA

11 kaace (34y4; 14. B HEAeN0)

Teopernyeckue 0CHOBbI XUMHM

Baxuelimme XuMU4YeCcKrue OHATHS U 3aKOHbI. XUMUYECKUN 3JIEMEHT. ATOMHBII HOMED.
Maccosoe uncno. Hykmuael. Pagnonykmuasl. 3oTomnsl.

3aKOH COXpaHEHHUsI MAacChl BEIIECTB. 3aKOH COXPAaHEHUS W TpPEBpALICHUS SHEPIruu.
JedexT macchl.

[lepuonnueckuii 3akoH. OnekTpoHHas KoHpurypauus. [padudeckas >IeKTpOHHAS
¢dopmyna. Pacnipenenenue 3IeKTPOHOB B aTOMaX 3JI€MEHTOB MaJbIX U OOJBIINX MTEPHOJO0B, S-, P-
, d-, f-onements. JlantaHoumbl. AKTHHOWABL. VCKYCCTBEHHO TIONyYCHHBIC 3JICMEHTBHI.
BanentHoCTh. BaneHTHbIE BO3MOKHOCTH aTOMOB. BolopoiHbIE cCOeIMHEH N,

Crpoenue BemiectBa. Monnas cBsizb. KoBanmeHTHas (mossipHas M HEMOJISIpHAsi) CBSI3b.
OnexTpoHHas Gpopmyia. Merannueckas cBsi3b. BornopoaHast cBsi3b.

['uOpuan3zanust aTOMHBIX OpOUTalIeH.

Kpucranisl: aToMHBIE, MOJIEKYJISIPHbIE, HOHHBIE, METAJNINYECKHUE. DJIeMEHTapHas S4eiika.

[Homumopdusm. I[lomumopdusie Monudukanuu. Ammorponus. Mzomepus. ['omonorus.
XWMHUYECKUN CUHTES.

Xumuueckue peakiuu. OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE peakuuu. Peakunun
pa3ioXKeHusl, COeIMHEHUS, 3aMellleHus, OOMeHa. DK30TepMUUECKHUE U IHIOTEPMUYECKHIE
peakuuu. OOpaTumbie U HeoOpaTumbie peakiuu. TermnoBoi addexT peakuu. 3axox ['ecca.
Tepmoxummnueckue ypapHeHus. Temnora oOpazoBanus. Temnnora cropaHus.

CKOpOCTh XMMUYECKOH peakuu. AKTUBUPOBAHHBIA KOMILIEKC. 3aKOH JEHCTBYIOLIMX
Macc. Kunernueckoe ypaBHEHUE PEaKIUU.

Xumuueckoe paBHoBecue. [Ipuniun Jle [Hlarense.

PactBopsl. [lucnepcusie cucremsl. PactBopsl. ['pyboancnepcHbie cCTeMBbI (CyCIIeH3UN U
amynbceun). Kosumongaeie pacTBOpsI (30511). ASPO30JIH.

Crioco0b!I BbIpa)keHUS KOHIIEHTPAIMK pacTBOPOB. MossipHas KOHIIEHTpaIus (MOISIPHOCTB).

DIIEKTPOJIUTHL. DJIEKTPOIMTHYECKast auccoruanus. Ctenens aucconuanuu. Koncranra
nuccounanuu. Bornopoausiii mokazarens. Peakiimu noHHOTO 0OMeHa.

I'maponus opraHnYecKux BeecTB. ' uapoaus coneu.

DJEKTPOXUMHUYECKHE Peaklnu. ['albBaHUUECKUI 3NIeMeHT. DiekTpoasl. AHoa. Karton.
AxkymysATOp. TONIMBHBIN 3JIEMEHT. DIEKTPOXUMHUSL.
Psan ctanmapTHBIX 37€KTPOAHBIX MOTeHIUAN0B. CTaHaapTHBIE ycinoBHs. CTaHAApTHBIN
BOZOPOJHBIN JJIEKTPOL.

Koppo3us meramios. XuMudeckast U 3JIEKTPOXUMUYECKAsE KOPPO3HUSL.

DneKTpoan3. DIEKTPOIIN3 BOJHBIX PACTBOPOB. DJIEKTPOJIU3 PACIIIABOB.
Heopranuyeckasi xumus
Mertanibl. Cioco0sl moayyeHusi MeTaiuioB. JIerkue u Tspkénbie MeTauibl. JIerkonnaBkue u
TyroIviaBKue MeTasuibl. Metammuyeckue aaeMeHTsl A- u b-rpynn. Menp. [L{unk. Tutan. Xpom.
XKenezo. Hukens. [Tnatuna. Cnnasel. Jlerupytomme nodaBku. UépHsie MeTasl. L{BeTHbIE
Metasuibl. YyryH. Crans. JlerupoBanHsle craiu.
Oxcuibl ¥ THAPOKCUABI METAJIOB.
Hemerannsl. [TpocThie BemecTBa — HemeTallbl. Yriuepoa. Kpemuuii. Azor. @ocdop.
Kucnopoa. Cepa. @rop. Xiop.
Kucnornsie okcunpl. Kucinoponcoaepsxkaiue kuciotsl. CepHast KucinoTa. A30THasi KUCIIOTA.
Bonopoansie coenHEHNs HEMETaUIOB.

I'enernueckas CBA3b HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB.

XuMus ¥ )KM3Hb

XuMHYECKas MPOMBIIIIEHHOCTb. XUMUYECKasi TEXHOJIOTUSI.



XUMHUYCCKOI'o 3arpsA3HCHUA.

JdemoncTpanmum.

e Mogenu HMOHHBIX, ATOMHBIX, MOJEKYJSIPHBIX M METALIHMYECKUX KPUCTATUIMYECKUX
peuIEToK.

e Mojenu MOJIEKYJI H30MEPOB U TOMOJIOT OB

e PaznuuHbie TUIIBI XUMUYECKUX PEAKIINI, BUECOOIBITHI 10 OPraHUYECKON XUMUH.

e (OOpa3Ibl METAIIOB U UX COCAMHEHUM, CILIIaBOB.

e B3saumojelcTBHE METAILIOB C KUCIOPOJIOM, KUCIOTaMHU, BOAOM.

e Jloka3aTenbCTBO aM(OTEPHOCTH ATFOMUHUS U €T'0 TUIPOKCHIA.

e BizaumoneicTBue MenM U Kene3a ¢ KUCIOPOIOM; B3aWMOJECWCTBHE MEIHU M XKeEle3a ¢
KHCIIOTaMU (CepHasi, CoJsHas).

e Tlonyuyenue ruapoxcunoB meau (L) u xpoma (I1I), oxcuna meau.

e B3saumopneiicTBuEe OKCHAO0B U THIPOKCUIIOB METANIOB C KUCIOTAMH.

e JlokaszarenbcTBO aM(poTepHOCTH coeauHeHui xpoma(LLl)

e (OOpa3Ipl HEMETAIIOB.

e Mojenu KpUCTANIMYECKUX PEMIETOK ajaMasa u rpadura.

e [lonmyueHne amMmMuaka U XJOPOBOAOPOJA, PACTBOPEHHE HUX B BOJE, TOKA3aTEIbCTBO
KHCJIOTHO-OCHOBHBIX CBOMCTB 3TUX BEIIECTB.

e (Cxuranue yriisi U Cepbl B KUCJIOPOJE, OMpEeICHNE XMMHYECKUX CBOWCTB MPOIYKTOB
cropanus. BsauMmoneWcTBHE ¢ MEOpI0 KOHICHTPUPOBAHHOM CEPHOM  KHUCIOTHI,
KOHIICHTPHPOBAHHOM U pa30aBlIeHHOM a30THOW KHCIIOTHI.

e (OOpa3sisl cpeacTB OBITOBON XMMHU, HHCTPYKIIMH 110 HX TPUMEHEHUIO.

JlabopaTopHblie ONbITHI.

1. W3zydeHue BAMSHUS Pa3IMUHBIX (AKTOPOB HA CKOPOCTh XUMHYECKUX PEaKIInit

2. OmnpexaeneHue peakluy Cpebl YHUBEPCATbHBIM HHAUKATOPOM.

3. T'maponus comeil.

IIpakTnuyeckue padoThl

1. TlpuroroBneHue pacTBOPOB C 3a/1aHHOM MOJISIPHOM KOHLIEHTpaLlHen».

2. Pemenue skcriepuMeHTaIBHBIX 33/1a4 TI0 TeMe « MeTautby

3. Pemienue skcnepuMeHTabHBIX — 3ajad 1o Teme «HemeTanmsy
TEMATHUYECKOE IIJNIAHUPOBAHHUE

pazzen | Tema yacoB | [Ipaktuu. | KoHTpOJIBH.
IToBTopenue kypca 10 ki 1
1 Teopernuyeckne 0cHOBBI xumMuu (194) 19 1 1
1.1 Baxueiinme XUMHUYECKUE TOHATHS U 3aKOHBI 4
1.2 Crpoenwe Beniectsa 3
1.3 Xumudeckue peakiuu 3
1.4 PactBOpHI 5) 1
1.5 DIeKTpOXUMHYECKUE PEAKIINHT 4 1
2 Heopranuueckasi XumMus 11 2
2.1 MeTausl 6 1
2.2 Hemerasubl 5 1 1
3 Xumus 4 )KH3Hb 3
Uroro 34 3 2




KAJIEHIAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

Ne | HaumeHOBaHUs pa3aesioB v TeM XapaKkTepuCTUKa OCHOBHBIX BHIIOB [Tnanupyemsr | CKOppeKTHUpPO

ypo JIeATENEHOCTH yIeHHKa (Ha YPOBHE CpOKH BaHHBIC CPOKH

Ka y4eOHBIX JAEACTBUI) HPOXOJKIEHUS | TPOXOKICHUSI

1 IMToBTopenue kypca xumun 10 Kiacca

Teoperuueckue ocHOBbI Xxumuu (194)
1.1. BaxHelmme XUMIYECKUE TIOHATHS U 3aKOHBI (4 1)

2. Xumnueckuit dnemeHT. Hykmuasl. | [lepednciiars BaxHewmme
N3oTombl. 3aKOHBI COXpaHEHUS XapaKTEPUCTUKU XUMHYECKOT O
MacChl U DQHEPIUHU B XUMHH. aneMeHTa. OOBICHATH pa3auune

MEX1Yy HOHATUAMU «XUMHYECKUI

3. [lepnoanueckuii 3aKoH. 3IEMEHT», KHYKIHU]D, «A30TOID.
Pacnipenenenue 2neKTpoOHOB B [IprMeHsATh 3aKOH COXpaHEHUS
aTOMax 3JIEMEHTOB MAJIbIX U MacChl BEIIECTB MIPU COCTABICHUU
OO0JIbLIMX NTEPUOMOB. YPaBHEHUHI XUMUYECKHX PEAKIUH.

4. [Tonoxenue B nepuoInyecKon OnpenensaT MaKCUMaJIbHO
CUCTEME BOAOPOAA, JIJAHTAHOUIOB, | BO3MOKHOE YMCJIO AJIEKTPOHOB Ha
AKTUHOUJOB U UCKYCCTBEHHO SHEPreTHYeCKOM YpOBHE.
MTOJIYYEHHBIX 3JIEMEHTOB. 3anuchIBaTh rpaduueckue

5. BasieHTHOCTB 1 BaJIeHTHbBIE 3eKTPOHHBIE GopMyIIbI S-, P- U d-
BO3MOXHOCTH aTOMOB JIEMEHTOB. XapaKTeprU30BaTh

NOPAZIOK 3aI0JHEHUS IEKTPOHAMHU
DHEPreTUYECKUX YPOBHEN U
noaypoBHel B atroMax. OObICHSATS,
B 4€M 3aKitouaeTcs: (GU3NYECKuit
CMBICJI TOHATHS «BaJEHTHOCTHY.
OOBACHATD, UEM ONpEAEIIoTCS
BAJICHTHBIE BO3MOKHOCTH aTOMOB
pa3HbIX 271eMeHTOB. COCTaBIATh
rpaduuecKue JIeKTPOHHBIE
dopmysl azota, pocdopa,
KHCIIOPO/Ia U CEpBI, a TAKXKE
XapaKTepU30BaTh U3MEHEHUS
paanycoB aTOMOB XUMHUUYECKHX
JIEMEHTOB 110 IEpHoAaM u A-
rpynmnaM nepuogndeckon Ta0aulbl
1.2. Crpoenue BemectBa (34)

6. OcHOBHBIE BUIBl XUMUYECKOW | OOBICHATH MEXaHHU3M O00Pa30BaHUS
cBs3u. lOHHAs ¥ KOBaJeHTHAs MOHHOM Y KOBAJIEHTHOM CBSI3U U
CBsA3b. MeTaimmmyeckas CBs3b. 0COOEHHOCTH (PU3UYECKUX
Bonoponnas cBsi3b. CBOMCTB HMOHHBIX M KOBaJICHTHBIX

COEIMHEHUHN.

7 [IpocTpaHCcTBEHHOE CTPOECHHE CocTaBnsiTh 31EKTPOHHbIE
MOJIEKY L. (OpMYIIBbI MOJIEKYJT KOBaJIEHTHBIX

coeqrHeHn. OOBACHATH MEXaHU3M

8 00pa3oBaHMsI BOJOPOTHOW U

CtpoeHne KpUCTaIJIOB.
Kpucrammueckne pemeéTku.

METaJUTNYECKON CBI3EU U




[TpuunHBl MHOT 000 pa3Hs
BEIIIECTB.

3aBUCHUMOCTb CBOWMCTB BEILECTBA OT
BUJIAa XUMUYECKOH CBA3HU.
OOBSCHITH TPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI OPraHUIECKHX
Y HEOPTaHUYECKUX COCTUHEHUH C
MOMOIIIBIO MTPEACTABICHUH O
ruOpUAN3aIIN OpOUTAIICH.
OOBACHATH 3aBUCUMOCTH CBOICTB
BEIIIECTBA OT THIIA €ro
KPUCTAJUINYECKON PEHIETKU.
OOBACHATH TPUYNHBI
MHOT000pa3usi BEIIEeCTB

.3. Xumundeckue peakiuu (3 9)

9. | Knaccudukanus XUMUY ECKUX [lepeuncnste TPHU3HAKH, TIO
peakuuii. KOTOPBIM  KJIACCU(ULUPYIOT
10. | CkopocTh XMMHYECKUX PEAKI[Mi. | XUMHYECKUE PEAKLIUH.
Karamus. OOBACHATH CYIIHOCTh XUMUYECKOM
11. | Xumnueckoe paBHOBECHE U peakuuu. COCTaBIATh yPaBHEHUS
YCIIOBHS €r0 CMELICHUSI. XUMHUYECKUX PEeaKLnH,
OTHOCSIIUXCS K ONPEeAeIEHHOMY
TuIy. OObACHATH BIUSHHUE
KOHIIEHTPALIMI PearcHTOB Ha
CKOPOCTh TOMOTEHHBIX U
TeTepOreHHBIX PEaKIU.
OOBACHATH BAUAHUE PA3TUYHBIX
($aKkTOpPOB Ha CKOPOCTh
XMMUYECKOH peaKIny, a TaKkKe
3Ha4YeHUE MPUMEH CHUS
KaTaJM3aTOPOB M HHT'MOUTOPOB Ha
npaktiuke. OOBSICHATH BIMSHUE
U3MEHEHUS KOHLEHTPAIUU OTHOTO
U3 pearupyronyx BemecTB,
TeMIIepaTyphl U 1aBJICHUS Ha
CMEIICHNE XUMUYECKOT0
paBHOBECHSI
1.4.PactBopst (5 )
12. | JTucniepcHble CHCTEMBI. XapakTepu3oBaTh CBOMCTBA
13. | CrocoGbl BBIPAXKEHHUs Pa3IUYHBIX BHJIOB JUCIIEPCHBIX
KOHLIEHTPALMH PACTBOPOB. CHCTEM, yKa3bIBaTh IIPUYHHBI
14. | Ipakmuueckasn paboma 1 KoaryJisimuu KOJIJIOMJI0B U
«IIpHrOTOBIICHHE PACTBOPOB C 3HAYEHHUE JTOrO sBJIeHUA. Pemarts
3a71aHHOMN MOJIIPHOI 3aJa4d Ha IPUTOTOBJICHNE
KOHLICHTpALHEil. pacTBOpa OnpeAeaEéHHON MOJIIPHOIL
15. | DpekrponmTHueckas KOHLIEHTpaluu. I 0TOBUTH pacTBOp
aucconuanys. Bogoponusiii 3a71aHHON MOJIAPHOH
okasaTelb. Peakiuu HOHHOT O KOHUEHTpaLmH. OOBACHATS,
o6MEHA. MIOYEMY pacTBOPHI BELIECTB C
16. MOHHOHW M KOBAJICHTHOH MOJISIPHON

I'upposn3 opraHnveckux u
HEOPraHUYECKUX COETUHEHUH.

CBSI3bIO TIPOBOSAT AJIEKTPHUY €CKUN
ToK. Onpenenats pH cpensl ¢
MOMOIIBI0 YHUBEPCAIHLHOT O




uHAnKaTopa. OOBACHATH C
MO3UIIUI TEOPUU
ANEKTPOIUTHUECKON U CCOLUAIUN
CYIIHOCTh XMMUYECKUX PEaKIIHil,
IIPOTEKAKOUINX B BOJHOM Cpele.
CocTaBnsiTh NOJIHBIE U
COKpaIIEHHbIC HOHHbIEC YPABHEHUS
peaklui, XapaKTepU3yrIUX
OCHOBHBI€ CBOMCTBA BAXKHEHIIIUX
KJIACCOB HEOPraHMYECKUX
coenrHeHu. OnpenensTh
pPEAKILMIO CPEbl pacTBOpa COJH B
Bozie. COCTaBIIATh ypaBHEHUS
peaKkuii THAPOIN3a OPraHUYECKUX
Y HEOPraHUYECKUX BEUIECTB

1.5. DnexTpoxuMuueckue peakuuu (4 u)

17. | XuMuueckne HCTOYHHMKU TOKA. OOBICHATH TPUHIIUT PaOOTHI
Psin cTanmapTHBIX AJIEKTPOJHBIX raJbBaHMYECKOr0 JIEMEHTA.
HOTEHIMAJIOB. OOBACHATH, KaK YCTPOCH
18. | Kopposust MeTaIUIOB 1 €& CTaHJApTHBIM BOJOPOIHBIN
npeaynpexIeHue. anekrpon. Ilonp3oBaThbes paaoM
19. | Dnexrponus. CTaHIAPTHBIX 3JIEKTPOJHBIX
20. | Kontpoabuas padora 1 o reme | HOTEHUMAN0B. OTIHYATE
«TeopeTHuecKkre OCHOBBI XUMHHKy | XAMHICCKYIO KOPPO3HIO OT
3NEKTPOXUMUYECKO. OOBICHIATH
MPUHLHUIIBI 3aIUTHI
METaJITMYECKUX U3ACIUi OT
KOPPO3HH.
OOBACHATD, KaKH€ MPOIECCHI
IIPOMCXOMAT Ha KaTOJIe M aHO/Ie
IIPU AJIEKTPOJIN3€E PACIIJIaBOB U
pacTBOpoB cosiei. CocTaBiATh
CyMMapHbI€ YpaBHEHUS PEeaKIMii
JNEKTPOIIN3a
Heopranunyeckas xumus (11 1)
1.1. Merannsi (6 1)
21. | OGas xapakTepuCTUKa U XapaxkTepr3oBaTh 0OIIME CBONCTBA
CIocoOBbI MOJTY4EHHSI METAJIOB. METAJIJIOB U Pa3bsCHSITh UX Ha
22. | O630p MeTAJUINYECKUX OCHOBE NPEACTABJIIEHUN O CTPOECHUU
aneMeHToB A- n b-rpynm. aTOMOB METAJIJIOB, METAJNINYECKON
23. | Menp. Luuk. Turan. Xpom. CBSI3U U METAJIIMYECKON
Keneso, HUKeb, IVIATHHA. KPUCTAJUINYECKON PEIIETKE.
24. | CruiaBbl METAJUIOB. HnmoctpupoBaTh IpUMEpPaMu
25. | Okcuab! M THAPOKCHIBI CIOCOOBI MMOJTY4YEHHs] METAJLIOB.
T — XapakTepru30BaTh XUMUYIECKUE
26. cBorictBa metaiioB |A—IIA rpynn

Ilpakmuueckas paboma 2
«Pemenne 3kcepuMeHTaIbHbBIX
3a7a4 1o TeMe «MeTajlibly.

U aJIFOMUHUS, COCTABIIATD
COOTBETCTBYIOIIME YPABHEHUS
peakuuii. OOBACHATH 0OCOOCHHOCTH
CTPOEHHUS aTOMOB XMMHYECKHUX
IeMEHTOB b-rpynn
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nepuoandeckoit cuctemsl /. 1.
Mengeneea. CocTaBiIsTh
YpaBHEHHUS peaKlHil,
XapaKTEepU3yIOLMX CBOMCTBA ME/IH,
LUHKA, TATAHA, XpOMa, >KEJe3a.
IIpencka3biBaTh CBOWCTBA CILJIABa,
3Has ero coctaB. OObICHATD, KaK
HU3MEHSIOTCS CBOICTBA OKCHJIOB U
TUJIPOKCUIOB METAJLIIOB 10
nepuojaM u A-rpynnam
MIEPUOTUIECKON TaOJIUIIBI.
OOBACHSATD, KaK H3MCHSIOTCS
CBOMCTBa OKCHJIOB U THIPOKCHJIOB
XHUMHUYECKOI'0 AJIEMEHTa C
MTOBBLINIIEHUEM CTEIICHH OKMCIICHUS
ero atomMa. 3aIKChIBaTh B
MOJIEKYJIIPHOM U HOHHOM BHJIE
YPaBHEHHUSI XUMUYECKUX PEAKLIUM,
XapaKTEepU3yIOIUX KHCIOTHO-
OCHOBHBIC CBOMCTBA OKCHJIOB U
TUJIPOKCUIOB METAJIOB, @ TAKXKE
SKCIEPUMEHTAIBHO J10Ka3bIBaTh
HaJIM4YHE 3TUX CBOMCTB.
Pacno3naBaTh KaTHOHBI COJICH C
MTOMOIIbIO KAYECTBEHHBIX pPEaKIUi

1.2. Hemeramtsr (5 9)

217.

00630p HemertaioB. CBoiiCcTBa U
MIPUMEHEHNE BaKHEHIINX
HEMETAJUIOB.

28.

OO6m1ast XapaKkTepUCTHKA OKCUJIOB
HEMETAJUIOB U
KHCIIOPOACOIEPIKAIIMX KUCIIOT.
OxkuciuTenbHbIE CBOMCTBA
CEpPHOM M a30THOM KM CIIOT.
Bonoponnsie coenuueHus
HEMETaJUIOB.

29.

T'eneTnueckas cBsI3b
HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB.

30.

Ilpaxmuueckas paboma 3
«Pemenune sKcriepuMeHTaIbHBIX
3ana4 1o reme «Hemeramibny.

31.

KonTpoabnas paéora 2 o reme
((H@OpFaHI/I‘IGCKaSI XUMUS.

XapaKTepu30BaTh 00IIME CBOKWCTBA
HEMETAJUIOB U Pa3bsICHATH UX HA
OCHOBE TMIPEACTaBJICHHI O CTPOCHUH
atoma. Ha3weiBaTh 00MacTu
MIPUMEHEHUS BAXKHENIUX
HEMETaJUIOB. XapaKTepru30BaTh
CBOMCTBA BBLICIIINX OKCHIOB
HEMETAJJIOB U
KHUCIIOPOJICO/IEpKAIIUX KUCIIOT,
COCTaBJISITh YpaBHEHUS
COOTBETCTBYIOIIUX PEAKLIUN U
OOBSICHSITh UX B CBETE
MPEICTABICHUIM 00 OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIUIX U
3JIEKTPOIUTUYECKOMN T CCOIIMALIUH.
CocTaBiisiTh YpaBHEHHS pEaKIUi,
XapaKTepU3yOLUX
OKHCJIMTEJIbHbIE CBOMCTBA CEPHOU
Y a30THOMW KHUCIIOT.
XapakTepu3oBaTh U3MEHEHUE
CBOMCTB JIETYYHX BOJOPOTHBIX
COEeMHEHUN HEMETAJIJIOB I10
nepuony u A- rpymnmam
MEPUOANYECKON CHCTEMBI.
JlokassIBaTh B3aMOCBSI3b
HEOPraHMYECKUX U OPraHUIECKHUX
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coenuHeHuil. CocTaBisTh
YPaBHEHMS] XUMHUYECKUX PEaKLIHii,
OTpa)karolUX B3aUMOCBSI3b
HEOPraHWYECKUX U OPraHNYECKUX
BEIIECTB, O0BSACHATH UX HA OCHOBE
TEOPUHU ITEKTPOJIATUUECKON
JUCCOLMAINK U MTPEICTaBICHUN 00
OKHUCJIMTENBHO-
BOCCTaHOBUTEIIBHBIX MPOLECCAX.
IIpakTnyecku pacno3HaBaTh
BELIECTBA C IIOMOILBIO
KA4ECTBEHHBIX PEaKIMil HA AaHMOHBI

2. Xumus u ;ku3ub (3 1)

32.

XUMHS B IPOMBIIIEHH OCTH.
ITpyHLIMIIBI XUMUYECKOT O
IPOU3BOACTBA. XUMHKO-
TEXHOJOTMYECKHUE TPUHIUTIBI
IIPOMBILIEHHOTO MTOJy4Y€HUs
meTtaiioB. IIponsBoacTBo uyryHa
U CTaJH.

33.

Xumus B ObITy. XuUMHUYeCKas
IPOMBIILIEHHOCTh U
OKpYyKarolas cpena.

34.

HTOroBeiil ypok 1o Kypcy XUMUU
11 knacca.

OOBSCHATH HAYYHBIC TTPHHIIUITHI
MIPOM3BOJICTBA HA MPUMEPE
MPOM3BOJCTBA CEPHON KHUCIIOTHI.
[MepeuncisiTh MPUHIIHAIIBI
XHUMHYECKOTO TPOU3BOJICTBA,
HCIO0JIb3yEeMbI€ TIPH MMOJyUYCHUU
YyryHa.

CocTaBisTh ypaBHEHUS
XUMHUYECKUX PEaKLHil,
MPOTEKAIOIIMX TIPH MTOTyICHUN
YyryHa U CTald.

CoOuro1aTh MpaBuiia 6e30macHOM
paboThI CO cpelicTBaMU OBITOBOM
XUMHH.

OOBSCHATH TPUYUHBI XUMHYECKOTO
3arpsi3HEHHSI BO3/1yXa, BOJIOEMOB H
II0YB
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