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IHHOACHUTEJBHASA 3AIINCKA

Pabowas mporpamma cocTaBieHa Ha OCHOBE IPHUMEPHOH M ABTOPCKOW MPOTPaMMBI
M.H.AdanaceeBoit mnsi yueOHukoB [.E.Pymsutnca, @.I'.®@enpamana. 10-11 xmaccer M.:
[Ipocsemennen, 2018 r.

YyeOnnli mpenMer usydaercs B 11 kmacce, paccumtan Ha 34 dvaca (lu B Henmemro).
ba3oBbiM y4yeOHBIM mMOcoOMEM Ui HM3Y4eHHUs Ipeamera sBisieTcs ydeOHMK 11 kmacca s
obmeoobpazoBatenbHbIX yupexaeHuit Pymsuruc I'. E., ®enpaman @. I'. «Xumus. 11 kmace.» -
M.: [Ipocsemienue, 2016r;

Pabouas mporpamma oOecriednBaeT JOCTHKEHHE IJIAHHUPYEMbIX PE3YJIbTaTOB OCBOCHMUS
OCHOBHOI 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIETO 00pa30BaHUsI.

Temaruueckoe MJIaHUPOBAHUE COCTABJIEHO B COOTBETCTBUU C 0a30BbIM yueOHHKOM 11
KJj1acca. ABTOpcKasi mporpamMma yIuloTHeHa Ha | vac.

JlanHble M3MEHEHUS! aBTOPCKOM MPOrpaMMbl OBLTH OCYIIECTBICHBI B COOTBETCTBUU C
y4eOHBIM TUTAHOM IIKOJIbI, B KOTOPOM Ha M3y4yeHUH XumuM B 11 kiacce Bbiaensercs 1 dac B
Henento (34 4. B y4. rox).

Kypc «Xumus» nMeeT KOMIUIEKCHBIN XapakTep, BKIIOYAET OCHOBBI OOIIEH, HEOpraHMYeCKOu
xuMud. [aBHOW upeelt siBisieTcsl co3laHue 0a30BOro KOMIUIEKCA OMOPHBIX 3HAHUN MO XUMHH,
BBIPKEHHBIX B (JOpPME, COOTBETCTBYIOIIEH BO3PACTY YUAIIUXCS.

Benymas posib B pacKpeITHH COAepKaHus Kypca xuMuu 11 kiacca mpuHaIIeKUT
AJIIEKTPOHHON TEOPUHU, TIEPHUOIUYECKOMY 3aKOHY U CUCTEME XMMHUYECKUX JIEMEHTOB KaK
HanOoJiee 0OIIUM HayYHBIM OCHOBAaM XMMUU. B TaHHOM Kypce CUCTeMaTU3UPYIOTCH,
000011aI0TCS ¥ YIIIYOSI0TCSA 3HAHUS O paHee U3yYEHHBIX TEOPUSIX U 3aKOHAX XUMHUECKON
HAyKH, XUMHUYECKHX Ipoleccax u mpou3BoacTBax. CouepikaHue 3THX pa3/iesioB XUMUHU
PacKpbIBAaETCSl BO B3aUMOCBSI3U OPraHMYECKUX M HEOPTaHUUECKUX BEIIECTB.

Jlannast mporpamMma npeaycmarpuBaeT GOpMUPOBAHUE Y YUALTUXCS 00IICyUYeOHBIX YMEHUH U
HABBIKOB, YHUBEPCAIBHBIX CIIOCOO0B ACSITEILHOCTU U KIIFOYEBBIX KOMIIETCHIIUH.

JlaHHBIN KypC HallpaBJIeH Ha:

® OCBOCHME 3HAHMM O XMMHUYECKOM COCTABIIAIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA;

® OBJIQJICHHE YMEHUSIMU NPUMEHSATh MOJIyUEHHbIE 3HAHUS AJI1 00BSCHEHUS pa3HOOOpa3HBIX
SBJICHUM OKPY>KAIOLIETO MUPa;

® pa3BUTHE MT03HABATEIbHBIX HHTEPECOB M MHTEIIEKTYaIbHBIX CIIOCOOHOCTEN B Mpoliecce
CaMOCTOSITENIbHOTO MPUOOPETEHUSI XUMHUECKUX 3HAHUH ¢ CII0JIb30BaHUEM PA3IUYHbIX
MCTOYHUKOB MH(POpMAIUY;

® BOCHHUTAaHHE YOCKICHHOCTH B MIO3UTHUBHON POJIM XUMHH B )KH3HH COBPEMEHHOTO
00111eCTBA;

® [IpPUMEHEHUE MOJYyYEHHBIX 3HAaHUI U YMEHMH J1si 0€3011aCHOr0 MCII0JIb30BaHNUs BELIECTB
nu MaTepI/Ia.TIOB B 6BITy 1 Ha HpOI/I3BO}1CTBC, JJISL npez[ynpem)leHI/m ﬂBJ'IeHHfI, HAHOCSIIIUX
BpE/l 37I0POBBIO UeJI0BEKA U OKPYXKAOIICH cpee.

[lenarornyeckas 1ei1ecoo0pa3HOCTh UCTIOIb30BAHMUS aBTOPCKOM MPOrpaMMBbI 101
pykoBojicTBoM M.H.AdaHnackeBoii 3akit04aeTcsi B TOM, YTO B paMKaX U3y4eHHsI XUMHUHU €CTh
BO3MOXHOCTh CO3/IaTh YCJIOBUS A7l JOPMUPOBAHUS KIIIOUEBBIX KoMneTeHuil. [Iporpamma
o0ecreynBaeT COBPEMEHHOE KaueCTBO 00pa30BaHMs [0 XMMUU Ha OCHOBE YCBOEHUS
00s3aTeNIbHOT0 MUHUMYMa COZIepKaHUs 00pa30BaTeIbHON MPOrpaMMBbl CPEAHETO (ITOJTHOTO)
o01rero oOpa3oBaHUsI.



COJAEP/)KAHUE YYEBHOI'O IIPEIMETA

Teopernyeckue 0CHOBbI XMMHUU

Baxneilye XuMUYeCKUE MOHATUSA U 3aKOHbl. XMUMHYECKUM 3JIeMEHT. ATOMHBIA HOMED.
Maccosoe uncio. Hyknuasl. Paguonykimasl. M30Tomnst.

3aKOH COXpPAaHEHHsI MacChl BEIIECTB. 3aKOH COXPAHEHUsS M NPEBPAILCHHUS SHEPTUU.
JledexT macchl.

[lepuoanueckuii 3akoH. OieKkTpoHHass KoH(urypanus. ['paduueckas srexkTpoHHas
dopmyna. Pacipesenenre 3eKTPOHOB B aTOMaX 3J€MEHTOB MaJbIX U OOJIBLIMX EPUOJIOB, S-, P-
, d-, f-anmementsl. JlanTaHouabl. AKTHHOHIBI. VICKYCCTBEHHO MOJYYEHHBIC 3JIEMEHTHI.
BanentHocTh. BaneHTHBIE BO3MOKHOCTH aTOMOB. BoiopoiHbie COeTUHEHUS.

Crpoenue BemiectBa. MonHas cBs3b. KoBasieHTHast (MOJspHAs U HEMOJSPHAs) CBS3b.
DnekrpoHHas hopmyna. Meramumnueckas CBsi3b. BoopoaHas CBS3b.

['uOpuau3anms aTOMHBIX OpOUTAIICH.

Kpucrannsl: aToMHbIE, MOJIEKYJISIPHBIE, HIOHHBIE, METAIUIMUECKHUE. DJIEMEHTapHas sSUehKa.

[Tomumopdusm. Ilonmumopdubie mMomudukanuu. Amtorponus. M3omepus. ['omoiorwus.
XUMUYECKUN CHHTES.

Xumnueckue peakuuu. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakunn. Peakuun
Pa3oKeHusl, COCAMHEHNS, 3aMELICHHs], 0OMEHA. DK30TEpMUYECKHE U SHIOTEPMUUECKHE
peakiuu. OOpatumblie 1 HeoOpaTuMble peakiuu. TemnoBoii 3 dexT peakuuu. 3akon ['ecca.
Tepmoxumuueckue ypaBHeHus. Temnora oOpa3zoBanus. TemioTra cropaHusl.

CKOpOCTh XMMUYECKOU peakiuu. AKTUBUPOBAHHBIA KOMILIEKC. 3aKOH JACHCTBYIOIINX
Macc. KnHeTnueckoe ypaBHEHUE PEaKLAH.

Xumnueckoe paBHoBecue. [Ipunnmn Jle [Ilarense.

PactBopsl. /lucnepcubie cucremsl. PactBopsl. ['pyboancniepcHblie cUCTEMBI (CYCIIEH3UU U
smynbscun). Komnonansie pacTBops (30511). A3p0o301u.

Crioco0bI BEIpaXEHHS KOHIICHTPALUU PAaCTBOPOB. MoOIIsIpHAs KOHIICHTPALUs (MOJIIPHOCTB ).

DIEKTPONUTHL. DIEeKTpoiuTUueckas auccounanus. Crenens auccounanuu. Koncranra
quccouranuu. Bonopoanslil nokasarens. Peakiiuu HOHHOTO OOMeEHa.

I'maponu3 opraHMUYECKUX BEIECTB. [ UAponn3 conen.

DnexTpoxuMHuueckue peakiuu. ['anpBaHnyeckuil aeMeHT. DnekTpobl. AHoa. Karon.
AKKyMynsaTOp. TOIUIMBHBIN 271EMEHT. DIEKTPOXUMHUSL.

Psn cTanapTHBIX 3MEKTPOAHBIX MOTeHIMaN0B. CtanaapTHble ycinoBus. CTaHAapTHBIN
BOJOPOJHBIN IEKTPOI.
Koppo3us metannos. Xumudeckas ¥ 3J€KTPOXUMHUECKas KOPPO3US.

OneKTpOonIn3. JNEKTPOJIN3 BOJHBIX PACTBOPOB. DIIEKTPOJIN3 PACIIaBOB.
Heopranuyeckas xumusi
Mertannel. CriocoObl mosryyeHus MeTayuioB. Jlerkue u Tsxénsle MeTasusl. JIerkoniaaBkue u
TYTOIUIABKUE METaIbl. MeTtamnnueckue 35eMeHThl A- 1 b-rpynn. Meas. {uak. Tutan. Xpowm.
XKenezo. Hukens. [Tnatuna. Crinassl. Jlerupyromue no6asku. YepHelie metasuisl. L[BeTHbIE
Metaibl. YyryH. Crans. JlernpoBaHHbIE CTaH.

Oxcnapl ¥ THIPOKCHIBI METAIIIIOB.

Hewmeramisr. [Ipoctrie BemecTBa — HemeTaisl. Yriepoa. Kpemuauii. Azot. ®ocdop.
Kucnopoa. Cepa. @rop. Xiop.

Kucnorneie okcuasl. Kucnopoacoaepxkamue kucnotel. CepHas KHCI0Ta. A30THAs! KUCIOTA.
BonopoHbie coeinHEHNsT HEMETAIIIOB.

I'eneTnyeckas CBSI3b HEOPraHMUYECKUX M OPraHUYECKUX BELIECTB.

Xumus 4 KU3Hb

XuMudeckasi IpOMBIIUIEHHOCTh. XUMUYECKasi TEXHOJIOTHSL.

XUMHUYECKOTO 3arpsI3HEHUS.

JdemoHcTpaumu.

e Mogenu HOHHBIX, AaTOMHBIX, MOJIEKYJISPHBIX W METAJUIMUYECKUX KPHUCTAIITMYECKUX

PELIETOK.

e Mogenu MOJEKYJI H30MEPOB U TOMOJIOTOB



N

no

PaznuuHble TUIIBI XUMHYECKUX PEAKLIUN, BUIEOONBITHI 10 OPraHUYECKON XUMUHU.
OO6pa3sibl METAIIIIOB ¥ X COEAMHEHUH, CIUTABOB.

B3anmoaeiicTBre METAIOB C KUCIOPOAOM, KUCIIOTAMU, BOJIOM.

Jloka3zaTenbcTBO aMPOTEPHOCTH AIFOMUHHUS U €r0 THIPOKCUIA.

B3anMopeiicTBue meau M kene3a ¢ KUCIOPOAOM; B3aUMOJECHCTBUE MEIM U JKeje3a C
KHCJIOTaMU (CepHasi, COoJIsTHAs ).

[Monyuyenue ruapoxcuioB meau (111) u xpoma (L), oxcuna meau.

B3anMopeiicTBre OKCHIOB ¥ THAPOKCHIOB METAJNIOB C KUCIOTaMHU.

JlokazarenbcTBO aMpoTepHOCcTH coequHennid xpoma(1ll)

OO6pa31bl HeMEeTaIoB.

Monenu kpucTalInyecKuX peméTok aiMasa u rpadura.

[lonyyenne ammuaka M XJIOPOBOJAOPOAA, PACTBOPEHUME HX B BOJE, JA0KA3aTEIbCTBO
KHCJIOTHO-OCHOBHBIX CBOWCTB 3THUX BEIIECTB.

Cxkuranue yriasi 4 cepbl B KUCJIOPOJE, ONpPEACIICHUEe XUMUYECKUX CBOMCTB MPOJYKTOB
cropaHus. B3ammopeicTBue ¢ MeIbHO KOHUEHTPUPOBAHHOW CEPHOM  KHUCIOTBHI,
KOHIICHTPUPOBAHHOHN M pa30aBICHHON a30THON KHCIIOTHI.

OO6pasubl cpeAcTB OBITOBOM XUMUU, HHCTPYKIIMH 10 UX TPUMEHEHHUIO.

JlabopaTopHble ONBITHI.

N3ydenue BIusHUS pa3IndHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKUX pEaKLn
Ornpezenenue peakivy Cpebl YHUBEPCATbHBIM HHIUKATOPOM.

I'maponus coneil.

IpakTnyeckne padoThl

[Ipurorosnenue pacTBOPOB € 33JaHHOM MOJIIPHOM KOHLIEHTpALUEn».
Pemrenue skcnepuMeHTaNbHBIX 3a7a4 110 TeMe «MeTaybh»

Pemenue skcnepuMeHTaNIbHBIX  3a/1a4 1o TeMe «Hemeramisny

IlnanupyeMble pe3yJbTaThl:

B pesynbrare wusydeHuss ydyeOHOro mpeaMeTra «XUMHUS» Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHus:
BbInycKHUK HAYYMTCS:

packpblBaTh Ha MpUMEPAX poJib XUMHM B (OPMHUPOBAHMM COBPEMEHHON Hay4HOI
KapTHUHBI MUPA U B IPAKTUUECKOH 1€ATEIbHOCTH YEJIOBEKa;

JEMOHCTPUpPOBaTh Ha IpHUMEpax B3aUMOCBS3b MEXKIY XUMUEH U JIpPYTHMMH
€CTECTBEHHBIMHU HayKaMH;

pacKkpbIBaTh Ha MpUMepax MOJIOKEHUS TeOpuu XuMudeckoro crpoenus A.M. bytieposa;
noHumarh Qusndeckuit cmpicn Ilepuoguueckoro 3axona [I.M. MenaeneeBa u Ha ero
OCHOBE OOBSICHITH 3aBUCHUMOCTb CBOICTB XMMHYECKUX 3JIEMEHTOB U 00Opa30BaHHBIX UMHU
BELIECTB OT JIEKTPOHHOI'O CTPOECHHUSI aTOMOB;

OOBSACHATH MPUUYMHBI MHOT00Opa3us BEIIECTB Ha OCHOBE OOLIMX MpPEJCTaBICHUN 00 uX
COCTaBE U CTPOEHUH;

IIPUMEHSTh MpPaBUja CUCTEMAaTUYECKOW MEXAYHAapOAHOW HOMEHKIATYpbl KaK CpeAcCTBa
pa3iaryeHus U UIeHTU(UKALUY BEUIECTB 110 UX COCTABY U CTPOEHUIO;

COCTABIISAITh MOJIEKYJISIPHbIE M CTPYKTypHBbIE (DOpPMYNBl OpPraHMYECKHX BELIECTB Kak
HocuTenell nHpopMalMu O CTPOCHUHU BEIIECTBA, €r0 CBOMCTBAX M MPUHAIEKHOCTH K
OIIPEIEIIEHHOMY KJIACCY COEAMHEHMUI];

XapaKTepu30BaTh OPraHUYECKUE BEIECTBA IIO COCTAaBY, CTPOCHHIO M CBOMICTBaM,
YCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBS3M MEXKIY NAaHHBIMH XapaKTEpUCTUKAMU
BEILIECTBA,

IIPUBOJUTh IPUMEPHl XUMHUYECKHX PEAKLMI, pAacCKpBIBAIOIIMUX XapaKTEpPHbIE CBOMCTBa
TUIUYHBIX MPEJCTABUTENEH  KJIACCOB OPraHWYECKUMX BEIIECTB C LEIbI0  HX
uAeHTU(PUKAIIMY U 00bICHEHUS 001aCTH TPUMEHEHUS;



MIPOTHO3UPOBATh BO3MOXKHOCTH MPOTCKAHHUS XUMHUYECKMX PEaKIMid HAa OCHOBE 3HAHUH O
TUTIAX XUMHUYECKOH CBSI3HM B MOJICKYJIaX PEareHTOB M UX PEAKIIMOHHOMN CITOCOOHOCTH;
WCIIOJIb30BaTh 3HAHUSA O COCTaBE, CTPOCHHUUM W XHMHYECKUX CBOWMCTBAX BEIIECTB IS
0e30MacHOT0 MPUMEHEHUS B TIPAKTHUECKOH NeATeTHbHOCTH;

MPHUBOINUTH MPUMEPHI TIPAKTUYECKOTO UCIOIB30BAHUS TMPOIYKTOB IEepepaboTKu He(DTH U
NPUPOHOTO Tra3a, BEHICOKOMOJICKYJISIPHBIX COCIMHEHUH (MOJMATUIICHA, CHHTETUYECKOTO
KayuyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OTIBITHI IO PACIIO3HABAHUIO OPraHMYECKMX BEIECTB: TIIMIEPUHA, YKCYCHOU
KHCJIOTHI, HETIPEICIIbHBIX JKUPOB, TIIFOKO3bI, Kpaxmala, OCIKOB — B COCTaBE IMHIICBBIX
MPOJYKTOB U KOCMETHUYECKUX CPECTB;

BJIAJICTh MPAaBUJIAMU M TpUeMaMu Oe30TacHOW pabdOThl ¢ XUMHUYECKUMHU BEUIECTBAMHU U
71a00paTOPHBIM 000PYIOBAHUEM;

yCTaHABIIMBATh 3aBUCHMOCTh CKOPOCTH XMUMHUYECKOW PEaKIUU U CMEIICHUS] XUMUYIECKOTO
pPaBHOBECHsSI OT Pa3IMYHBIX (PAKTOPOB C IIENBIO ONPEACICHHUS ONTHMAJIbHBIX YCIOBHIM
MPOTEKAHUS XUMHYECKHUX TIPOIECCOB;

MPUBOAMTH TIPUMEPBI THIPOJIA3A COJICH B TOBCEIHEBHOM KU3HU YEIIOBEKA,;

MPUBOANTH TPUMEPHl  OKUCIHUTEIBHO-BOCCTAHOBHTEIBHBIX PEaKIUd B  MPUPOJE,
MPOM3BOJICTBEHHBIX MPOIIECCaX U JKU3HEACATEIBHOCTH OPTaHU3MOB;

MPUBOJIUTL TMPUMEPHl XUMHYCCKHX pEaKIHW, PaCKPHIBAIOIIUX OOIMME XUMHYCCKHE
CBOMCTBA MPOCTHIX BEUIECTB — METAJIOB U HEMETAILJIOB;

MPOBOJIUTh PAacYeThl HA HAXOXICHUE MOJICKYJISPHOH (QOpPMYIBI YrieBoIopoJa IO
NPOJYKTaM CrOpPaHHUsS W 1O €ro OTHOCUTEIIbHOW IUIOTHOCTH M MAaCCOBBIM JIOJISIM
9JIEMEHTOB, BXOJISIIUX B €0 COCTaB;

BJIQJICTh MpaBHJIAMH O€30MacHOro OOpamieHHs C CSIKUMH, TOPIOYMMU M TOKCUYHBIMU
BEIIECTBAMH, CPEJCTBAMU OBITOBON XHMMHUU;

OCYIIECTBIIATh MOWUCK XMMHYECKOW HMH(OpMAaNMKM TO HA3BAHUSAM, HIACHTU(UKATOPAM,
CTPYKTYPHBIM (DOpMYyJiaM BEIECTB;

KPpUTUYECKH  OIICHMBATh M  WHTEPIPETHPOBATh  XHUMHUYSCKYI0  HH(pOpMaIHIo,
COJIepKAIYIOCS B COOOIIEHHSIX CPEICTB MaccoBoil mH(popmanuu, pecypcax MHTepHeTa,
HAYYHO-TIOMYJISIPHBIX CTaThAX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B
IEJISIX BBISIBJIICHHS OMIMOOYHBIX CYXKACHUA U (DOPMHUPOBAHKSI COOCTBEHHOH TIO3HIIHH;
MIPEJICTaBIATh MYTH PEIIeHUs TNI0OANBHBIX MPOOJIeM, CTOAIIUX Tepe]] YeIOBEUECTBOM:
HKOJIOTMYECKUX, SHEPTETUUYECKHX, CHIPHEBBIX, U POJIb XUMHUHU B PELICHUH 3TUX MPOOIIEM.

BBIHyCKHI/IK MMOJYYMT BO3MOKHOCTD HAYYUTHCH:

UNTIOCMPUPOBAMb HA NPUMEPAX CMAHOGIEHUE U IBOTIOYUIO OPSAHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCMOPUYECKUX IMANax ee pa3eumusi;

UCNONL306aAMb MemOObl HAYYHO20 NO3HAHUS NPU 6bINOJHEHUU NPOEKmMOo8 U YueOHO-
UCCe008amMenbCkKUX — 3a0a4 N0 UBVHEHUI0  CGOUCMS,  CHOCOO08  NONYyHeHus U
PACNO3HABAHUSL OPLAHUYECKUX 8eUIeCE;

00vACHAMb NPUPOOYy U CHROCoObl  00PA308AHUS XUMUUECKOU C8A3U: KOBALEHMHOU
(nONAPHOLU, HENOAAPHOU), UOHHOLL, MEMAITUYECKOU, 8000POOHOU — C Yelblo ONpedeneHUs
XUMUYECKOU AKMUBHOCTU 8EUeCmE;

VCMAHABIUBAMb 2EHEMUUECKVIO C653b MeNHCOY KAACCAMU OP2AHUYeCKUX eeuecms 0.
000CHOBAHUA NPUHYUNUATILHOU B03MONCHOCMU NOJYYEeHUs OP2AHUYECKUX COeOUHEHUll
3a0aHHO20 COCMABA U CIMPOEHUSL,

VCMAaHABIUBAMb 83AUMOCEA3U MeAHCOY Pakmamu u meopuel, NPUYUHOU U Cle0Cmeuem
npu ananuze npooIeMHbIX CUMyayutl U 000CHOBAHUU NPUHUMAEMbIX PEUeHUll HA OCHO8e
XUMUYECKUX 3HAHUIL.



Y4yeHuK Ha 6230BOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYHThCH:

UCNONb308aMb  MEMOObl  HAYYHO20 NO3HAHUA NPU  BbINOIHEHUU NPOEeKMOo8 U YueOHO-
UCCe008amMeNnbCKUX 3a0a4 N0 U3VHEHUIO CEOUCMS, CHOCO0008 NONYyHeHUs U PACHO3HABAHUS
sewecms;

00BACHAMb NPUPOOY U CROCOOBLI 0OPA308AHUSL XUMUYECKOU CBA3U. KOBANEHMHOU (NOJAPHOU,
HENoNAPHOL), UOHHOU, MemAalluiecKkol, B000POOHOU — C Yelblo ONpedeneHus XUMU4ecKou
AKMUBHOCU BEUECME;

YCMAaHABIUBAMb 2EHEMUUECKYI0 C653b MeNHCOY KIACCAMU OP2AHUYECKUX U HeOp2aHUdecKux
sewecms 0Jist 060CHOBAHUSL B3AUMOCBA3U.

YCMAaHABIUBAMb 83AUMOCEA3U MexcOy hakmamu u meopuel, NPUYUHOU U clredcmeuem npu
aumanuse npooIeMHbIX cumyayuil U 060CHOBAHUU NPUHUMAEMBIX PEULeHUl] HA OCHOBE XUMUYECKUX
3HAHU.

IIpeameTHble pe3yabTaThl (0a30BBIH YPOBEHB):

1) chopMHPOBaHHOCTD MPEACTABICHUI O MECTE XUMHUHU B COBPEMEHHON HAyYHO# KapTHHE
MUpa; TOHUMaHKE POJIM XUMHUH B ((OPMUPOBAHUU KPYTro30pa M (PYHKIIMOHAIBHOM
rPAaMOTHOCTH YeJIOBEKA JJIs1 PEIICHUS IPAKTUYECKUX 33/1a4;

2) BIaJeHUE OCHOBOIOJIATAIOIIMMHU XHMUIECKUMH TOHSATUIMH, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE I10JIb30BAHNE XUMUYECKON TEPMUHOJIOTUEN U
CUMBOJIMKOI;

3) BiaJCHUE OCHOBHBIMU METOJAMU HAyYHOT'O IMO3HAHUS, UCTIOJIb3YEMBbIMH B XHMHUH:
HaOII0/IeHUE, ONTUCaHKe, U3MEPEHHE, IKCIIEPUMEHT; yMeHHe 00pabaThiBaTh, OObSICHSTD
pe3yabTaThl MPOBEACHHBIX OIBITOB U JAETATh BBIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTH
METO/1bl TO3HAHUS NPU PEIICHUH NMPAKTHUECKUX 3a/1a4;

4) chOopMHUPOBAHHOCTH YMEHHUS JIaBaTh KOJMYCCTBCHHBIC OLICHKH U MPOBOUTH PACUCTHI
M0 XUMUYECKUM (popMyriaM U ypaBHEHUSIM;

5) BiajeHue NpaBUIIAMH TEXHUKH 0€30MACHOCTHU TP UCTIOIb30BAHUU XMMUYECKUX
BEILIECTB;

6) chopMUPOBAHHOCTH YMEHHS KJIACCU(PHUIUPOBATH OPraHUYECKUE BEIIECTBA M PEAKIIUH
10 pa3HbIM MPU3HAKAM;

7) chOpMUPOBAHHOCTH YMEHHSI ONUCHIBATH M PAa3JINUaTh U3yICHHBIC KIIACCHI
OpPraHMYECKUX BEIIECTB;

8) cdopMUPOBAHHOCTH YMEHHUSI J€IaTh BHIBOIbI, YMO3AK/IFOUCHHUS U3 HAOIIOICHUH,
XUMHYECKHX 3aKOHOMEPHOCTEN, IPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEILECTB 110
AQHAJIOTUH C U3YYEHHBIMY;

9) chopMUPOBAHHOCTh YMEHHSI CTPYKTYPHPOBATH N3YUCHHBINH MaTepUal U XUMHUECKYIO
MH(pOpMaLIKIO, TOJYYaeMYIO U3 Pa3HbIX HCTOUHUKOB;

10) chopMupoBaHHOCTH COOCTBEHHO# MO3UIIMH [0 OTHOLICHHIO K XUMUYECKOIt
uH(pOopMalny, NOTy4aeMON U3 pa3HbIX HICTOYHUKOB;

11) chopMHPOBAHHOCTH YMEHHS aHATM3UPOBATH U OI[CHUBATH MOCIICACTBHS
MIPOU3BOJICTBEHHOMN 1 OBITOBOM JIEATENILHOCTH, CBS3aHHOU C TepepadoTKOM
OpPraHMYECKUX BEIIECTB;

12) oBiajieHue OCHOBAMU HAYYHOTO MBIIIJICHHUS, TEXHOJIOTHUEH UCCIeI0BATEILCKON 1
IIPOEKTHOH 1eATEIbHOCTU

13) chopMHpPOBaHHOCTH YMEHHS TIPOBOIUTH IKCIIEPUMEHTBI PA3HOM JUIAKTUICCKOM
HaIpaBJIECHHOCTH;

14) chopMHPOBaHHOCTH YMEHHS OKa3bIBATh MEPBYIO MOMOIIb ITPH OTPABJICHUSIX, OXKOTaX M
JPYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYIOBAHUEM.

MertanpeameTHble pe3yJibTaThl:

1) chopMHpPOBaHHOCTH yMEHHS CTaBUTh SN U HOBBIC 33]a4l B yueOe 1 O3HABATEIbHON
JeSITEIbHOCTH;

2) OBJaJcHUE IPHEMaMU CAMOCTOSTEFHOTO IUTAHUPOBAHUS ITyTEH JOCTHKESHUS LIEIH,
yMeHHUsI BBIOMpaTh 3P (EeKTUBHBIE CIIOCOOBI pelIeHUs YUeOHBIX U MO3HABATEIbHbBIX
3a/1a4;



3) chopMHUPOBAHHOCTH YMEHUSI COOTHOCUTH CBOM JICHCTBUS C TUNIAHUPYSMbBIMH
pe3ylbTaTamMu;

4) chOpMHUPOBAHHOCTH YMEHUS OCYIIECTBIIATH KOHTPOJb B MPOIIECCE JOCTHKCHHSI
pe3ynbTaTta, KOppeKTUPOBATh CBOM JCHCTBUS;

5) chopMUPOBAHHOCTH YMEHUSI OIICHHBATH MPABUIBHOCTD BBIMOJIHEHUS YICOHBIX 3a/1a4 1
COOTBETCTBYIOIINE BO3MOKHOCTH HX PEIICHUS;

6) chopMHPOBAHHOCTH YMEHUS aHATM3UPOBATh, KIIACCH(PHUIIMPOBATEH, 0000IIATh,
BBIOMpATh OCHOBAHUS M KPUTEPHUH IS YCTAHOBJICHHUS IPUIHHHO-CIICICTBEHHBIX
CBsI3€l;

7) chOpMHUPOBAHHOCTb YMEHUS MPUOOPETATh U IIPUMEHSTH HOBBIC 3HAHUS;

8) chopMUPOBAHHOCTH YMEHHS CO3/1aBaTh MPOCTEUIIINE MOJICITH, UCIIOJIb30BATH CXCMBI,
TaOJIMIIBI, CHMBOJIBI JIJIsl pEIICHHs YI€OHBIX U MO3HABATEIBHBIX 3a1a4;

9) oBiajacHHE HA BHICOKOM YPOBHE CMBICIOBBIM YTEHHEM HAy4YHBIX TEKCTOB.

10) chopmupoBaHHOCTH YMeHUS 3()(HEKTHBHO OPraHU30BaTh YUeOHOE COTPYIHHUECTBO U
COBMECTHYIO ACSITENbHOCTb, Pa00TaTh HHAUBUAYAIBHO C YY€TOM OOIIMX HHTEPECOB;

11) copMHpPOBaHHOCTH YMEHHS OCO3HAHHO MCIIOJIB30BaTh PEUYEBbIC CPE/ICTBA B
COOTBETCTBUHU C 33/1a4aMi KOMMYHHUKaIUU;

12) BbICOKH#T ypOBEHb KOMIIETEHTHOCTH B 00J1acTH Mcnosb3oBanus UKT;

13) chopMHPOBaHHOCTH IKOJOTHUSCKOTO MBIIILICHHST,

14) chopMHPOBAHHOCTH YMEHHS IIPUMEHSATH B TIO3HABATEIbHON, KOMMYHUKATHBHOM 1
COIMAJILHOW MTPAKTUKE 3HAHUS, TIOJYYCHHBIC TIPU U3YYCHHUH TTPEIMETA.

byayr cpopmupoBanbl
JInyHOCTHBIE Pe3yJIbTATHI:

1) chopMHPOBAHHOCTD MOJIOKUTEIHHOTO OTHOIICHUS K XMMHUH, YTO 00YCIIaBINBACT
MOTHBAIIHMIO K Y4eOHO IeATeIbHOCTH B BRIOPAHHOH cdepe;

2) chOpMHUPOBAHHOCTH YMEHHSI PEIIATh MPOOIEMbI TOUCKOBOTO U TBOPYECKOTO
XapakTepa;

3) chopMHUPOBAHHOCTH YMEHHUS MPOBOUTH CAMOAHAIN3 U OCYIIECTBIIATH CAMOKOHTPOJIb
¥ CaMOOIICHKY Ha OCHOBE KPUTEPHEB YCIICIIHOCTH;

4) chOopMHUPOBAHHOCTH TOTOBHOCTH CJIEAOBATh HOPMaM MPUPOIO U
3I0pOBBhECOEPETAIOIIETO MTOBEICHUS;

5) chopMUPOBAHHOCTH MPOYHBIX HABBIKOB, HAMPABICHHBIX HA CAMOPA3BUTHE Yepe3
caMm000pa30BaHuUE;

6) chopMUPOBAHHOCTH HABBIKOB MPOSIBICHHUS TO3HABATEILHON HHUIIMATHBEI B yI€OHOM
COTPYAHUYECTBE

TEMATHYECKOE IIVTAHUPOBAHHUE

paszzen | Tema yacoB | [Ipaxktuy. | KonTponbH.
IToBTOpenue kypca 10 ki 1
1 Teopernyeckue ocHOBbI xumuu (194) 19 1 1
1.1 BaxHelmue XUMUYECKHE TIOHATHSA U 3aAKOHBI 4
1.2 Crpoenue Bemiectsa 3
1.3 Xumuueckue peakiuu 3
1.4 PactBOpbI S) 1
1.5 DyekTpoXuMH4eCKre peakinu 4 1
2 Heoprannueckass Xumus 11 2
2.1 Metamisl 6 1
2.2 HemeTamisl 5 1 1
3 XuMHA 4 KU3HD 3
Htoro 34 3 2




KAJIEHJAPHO-TEMATHUYECKOE IINIAHUPOBAHUE

Ne | HammeHOBaHUS pa3/ielioB ¥ TEM XapaKkTepHuCTHKa OCHOBHBIX BUJIOB [Tnanupyemsr | CKOppEKTHPO

ypo JIeATeILHOCTH yYCHHUKA (Ha YPOBHE CpOKH BaHHBIC CPOKHU

Ka yUeOHBIX JIeHCTBUH) MIPOXOKACHUS | MIPOXOXKICHUS

1 IToBTOpenwue kypca xumun 10 xmacca

TeopeTndeckne ocHoBbI XuMHH (194)
1.1. Baxxneiimme XuMAYecKre MOHATHS 1 3aKOHBI (4 4

2. Xumnueckui anemenT. Hykmuael. | Ilepeuncnsate BakHenmme
N3o0tonbl. 3aKOHBI COXpaHEHUs XapaKTEPUCTUKH XUMUYECKOTO
MAaCChl U SHEPTUH B XUMUH. anemeHTa. OOBACHIATH pa3INune

MEXIY MOHATUSIMH «XUMUYECKUU

3. Ilepnonnueckuii 3aKoH. AIEMEHTY, KHYKIUI», «A30TOI».
Pacnpenenenue 3neKTpoHOB B [IpuMeHATh 3aKOH COXpaHEHUs
aToMax 3JIEMEHTOB MaJbIX U MaCChI BELIECTB IPHU COCTABIEHUHU
OOJIBIIINX TIEPUOJIOB. YPaBHEHUN XMMUYECKUX PEAKIUN.

4. [TonoxeHue B nepuoiuueCcKon OrnpenensaTb MaKCUMalIbHO
CHUCTEME BOJOPO/IA, JAaHTAHOUAOB, | BO3MOKHOE YHMCJIO JIEKTPOHOB Ha
AKTUHOUJIOB U UCKYCCTBEHHO SHEPreTUYECKOM YPOBHE.
TTOJTYYECHHBIX 3JIEMEHTOB. 3anuchIBaTh rpaduvecKue

3. BaneHTHOCTh U BaJ€HTHBIE 3JIEKTPOHHBIC POPMYIIBI S-, P- 1 d-
BO3MOXHOCTH aTOMOB 3JIEMEHTOB. XapaKTepu30BaTh

MOPSAOK 3aIIOJTHEHUS SJIEKTPOHAMU
SHEPreTUYECKUX YPOBHEH U
noaypoBHel B atomax. OOBSICHATD,
B 4€M 3aKJIF0YaeTCs (PU3HICCKUI
CMBICJI TTIOHATHS «BaJIEHTHOCTbY.
OOBSICHSTH, YeEM ONPEIEISIOTCS
BAJICHTHBIE BO3MOKHOCTH aTOMOB
pa3HbIX 3J1IeMeHTOB. COCTaBIAThH
rpaguyecKue FNEKTPOHHBIC
dbopmynsl azota, hocdopa,
KHUCJIOPOJIa U CEPBI, a TAKKE
XapakTepu30BaThb U3MEHEHHUS
pagnycoB aTOMOB XMMUYECKUX
AJIEMEHTOB MO MEPUOAaM U A-
rpyIIaM MePpUOANIECKON TaOIUITBI
1.2.Ctpoenue Bemiectpa (34)

6. OcHoBHBIE BHIBI XUMHUECKOH | OOBACHATH MEXaHU3M 00pa30BaHUS
cBsi3U. MloHHas U KOBaJE€HTHAs MOHHOW U KOBAJICHTHOM CBSI3U U
CBs3b. MeTarunueckast CBS3b. 0COOCHHOCTH  (pU3MUECKHUX
Bonoponnas cBs3b. CBOMCTB HMOHHBIX U KOBAJICHTHBIX

COCIMHECHU.

7 IIpocTpaHcTBEHHOE CTPOCHUE CocTaBiATh 3JIEKTPOHHbBIE
MOJIEKYIIL. (hOpMYITBI MOJIEKYIT KOBAJIEHTHBIX

coenuHeHU. OOBSICHATH MEXaHU3M

8 00pa3oBaHUs BOJIOPOIHOM U

CrpoeHne KpuCTaIoB.
Kpucrannnueckue pemerku.
[TpuyrHbl MHOTOOOpa3Us
BEIICCTB.

MeTaJJINYecKOl CBsA3eH 1
3aBHCHUMOCTH CBOMCTB BEIIIECTBA OT
BHUJIa XUMHUYECKOM CBS3U.
OOBSICHITH IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI OPTraHUYECKUX




Y HCOPTaHWYECKUX COCIMHEHUH C
IIOMOILBIO IIPEICTABICHUN O
ruOpUAN3aIIY OpOUTAIICH.
OOBACHATH 3aBUCUMOCTH CBOWCTB
BELIECTBA OT THUIIA €r0
KPUCTAJUIMYECKOU PEIIETKH.
OOBACHATH IPUUUHBI
MHOroo0Opa3usi BEIIECTB

1.3. Xumnueckue peaknuu (3 1)

Knaccudukanus XuMHIeCKux
peaKIui.

10.

CKOpPOCTh XUMHUUYECKUX PEaKIIUH.

Karanus.

11.

Xumudaeckoe PaBHOBECUE U
yCJi0BUs €ro CMCIICHM .

IlepeunciATh INpU3HAKY, 10
KOTOPBIM  KJIacCU(ULUPYIOT
XUMHUYECKUE PEAKIIUH.

OOBSACHATH CYIIHOCTh XUMHUYECKON
peaxkuuu. CocTaBisATh ypaBHEHUS
XUMHUYECKHUX PEAKLIUM,
OTHOCSIIIUXCS K ONPEACIEHHOMY
tuny. OOBSCHATH BIMSIHUE
KOHIICHTpALUi PEareHTOB Ha
CKOPOCTb TOMOT€HHBIX U
TeTEPOreHHBIX PEAKIIUM.
OOBACHATH BIUSHUE PA3TUYHBIX
(haKTOpOB HA CKOPOCTH
XMMHUYECKOHN peaklluy, a TAKKe
3HaYEHHUE NPUMEHEHUS
KaTaJIn3aTOPOB U MHTUOUTOPOB Ha
npaktuke. OOBSICHITH BIUSHUAC
W3MEHEHUs KOHIIEHTPAlUU OJJHOTO
U3 pearupymoumx BelecTs,
TEMIIEPATYPHI U JaBJICHUS Ha
CMEIlIeHNEe XUMHUYECKOTO
paBHOBECHSI

1.4.PactBopsI (5 1)

12.

JucniepcHble CUCTEMBI.

13.

CriocoObl  BeIpa)keHUs
KOHIICHTPAITUN PAaCTBOPOB.

14.

DIIEKTPOTUTHIECKAS
qucconuanus. Bogopoansii
IIOKAa3aTellb.

15.

Peakuunu nOHHOTO oOMeHa.

16.

I'mpponns opraHu4ecKux
HEOPraHUYECKUX COEANHEHUHN.

XapakTepru3oBaTh CBOMNCTBA
Pa3IMYHBIX BUJIOB JUCIIEPCHBIX
CHCTEM, YKa3bIBaTh MPUYHUHBI
KOaryJisiliui KOJIJIOUJIOB U
3HA4YEHUE ATOrO sIBJIeHUs. Pematp
3a/71a44 Ha IPUTOTOBIICHUE
pacTBopa ONpeaeIEHHON MOJIIPHOM
KOHIIeHTpaluu. [ 0TOBUTH pacTBOp
3aJJaHHOM MOJISIPHOM
KoHIeHTpauu. OOBSICHSTS,
II0YEMY PacTBOPHI BELIECTB C
MOHHOU Y KOBAJICHTHOM IOJISIPHON
CBSI3bIO MPOBOJIAT IEKTPUUECKUM
Tok. Onpenensts pH cpeasl ¢
ITOMOIIBI0 YHUBEPCAITIBHOTO
unauKaTopa. OOBSICHITH C
MO3UIUN TEOPUU
ANEKTPOJIUTAYECKON AUCCOLUALINUI
CYIIIHOCTh XUMHUYECKUX PEAKIINH,
IIPOTEKAIOLIUX B BOAHOU CpeLie.
CoCTaBIAThH MOJTHBIC U




COKpAIlIEHHbIE HOHHBIE YPaBHEHUSI
peakumii, XapaKTepU3yOINX
OCHOBHBIC CBOHCTBA BaXKHEHIITHNX
KJIACCOB HEOPTaHUYECKUX
coequHeHui. OnpenensiTh
pPEaKuuUIO Cpebl pacTBOpa COJIM B
BoJie. CoCTaBIsATh YpaBHEHUS
peaKkuuii rTupoJIin3a OPraHuYeCKUX
Y HEOPraHWYECKUX BEIIECTB

1.5. DnexkrpoxuMudeckne peakuu (4 4)
17. | Xumudeckue UCTOYHUKH TOKA. OOBSICHATH MPUHIIKIT PAOOTHI
Psi1 cTaHIAPTHBIX DIMCKTPOIHBIX | TAIbBAHUYECKOTO DIICMEHTA.
MOTCHIIHAJIOB. OOBSICHSATH, KaK YCTPOCH
18. | Koppo3us MeTaiioB u eé CTaHJAPTHBINA BOIOPOTHBIN
IpEIYIPSIKICHHE. anekTpo. [Tosp30BaThes psAaoM
19. | Dnekrponus. CTaHIAPTHBIX AIICKTPOIHBIX
20. | KoutpoabHas paGora 1 1o reme | NOTEHIMANOB. OTIMHATh
«Teopernueckue OCHOBBI XuMupny | XAMHUHUCCKYIO KOPPO3SHIO OT
AIEKTPOXUMUYECKOU. OOBICHATD
HPUHIIAIIBL 3AIUTHI
METATMYECCKUX U3ICITHIA OT
KOPPO3HUH.
OOBSICHATH, KaKUE MPOIIECCHI
IPOUCXOJIAT HA KATOJE M aHOIC
IPH 3JIEKTPOJIN3E PACILIaBOB U
pacTBOpoB coseil. CoCTaBIsITh
CYMMapHbI€ ypaBHEHHsI PEaAKIUit
DIICKTPOIIH3a
Heopranuyeckas xumus (11 u)
1.1. Meramsl (6 1)
21. | OOmIas XapakTepUCTUKA 1 XapakTepr30BaTh 00IINE CBOWCTBA
CIIOCcOOBI MOJTYUCHUS] METAIIJIOB. METAJIJIOB M Pa3bACHATH MX Ha
22. | O630p METATHYECKHUX OCHOBE TIPEJICTABJIEHUI O CTPOEHUH
arieMeHTOB A- u b-rpynm. aTOMOB METAJJIOB, METAJUIMYECKOU
23. | Menp. [{unk. Tutan. Xpom. CBSI3U M METAJUTHYECKON
Keneso, HUKeIb, IIATHHA. KPUCTAJUIMYECKON PELIETKE.
24. CruiaBbl METAJLJIOB. I/IJ'IJ'IIOCTpI/IpOBaTI) npumMepamMunu
25. | OKCHIIBI 1 THPOKCHIBI CIOCOOBI MOTYUCHUST METAILJIOB.
METATIIIOB. XapakTepu30BaTh XUMUYIECKHE
26. cBoiictBa metamioB |A—IIA rpynn

Ipakmuueckas paboma 2
«Pemenne sxcriepuMeHTaIBHBIX
3a1a4 1mo TemMe «MeTautbiy.

Y QJIFOMUHHUS, COCTaBIIATh
COOTBETCTBYIOIINE YPAaBHEHUS
peakuii. OOBACHITH OCOOCHHOCTH
CTPOEHHS aTOMOB XUMHYECKUX
a7eMeHTOB b-rpynn
nepuoanudeckon cucreMst 1. M.
MenneneeBa. CocTaBisiTh
YPaBHEHHUS pEaKLHil,
XapaKTEePU3YIOLIUX CBOMCTBA MENH,
LIMHKA, TUTAHAa, XpOMa, XKeJle3a.
IIpenckassiBaTh CBOMCTBA CILIABA,
3Has ero cocraB. OOBICHATH, KaK
W3MEHSIOTCS] CBOMCTBA OKCUJIOB U
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TUIAPOKCHIOB METAJIJIOB TIO
nepuoaam U A-rpymnmnam
MePUOIUYECKON TAOHIIBI.
OOBICHATH, KAaK H3MEHSIIOTCS
CBOMCTBA OKCHJIOB U THAPOKCH]IOB
XAMHYECKOI'0 3JICMCHTA C
MOBBLIIIEHUEM CTEIIEHH OKUCICHHUS
ero aroMa. 3aIrchIBaTh B
MOJICKYJIIPHOM U HOHHOM BH/JIC
YpaBHEHUS XUMUYECKHUX PEaKIIHiA,
XapaKTEePU3YIOUTUX KUCIOTHO-
OCHOBHEIE CBOMCTBA OKCHOB U
THAPOKCHJIOB METAJIOB, a TAaK)Ke
AKCIIEPUMEHTAIIHO J0Ka3bIBaTh
HaJIMYHE dTHUX CBOUCTB.
Pacrio3naBaTh KaTHOHEI COJICH C
MTOMOIIbIO KAYECTBEHHBIX PEaKITHit

1.2. Hemeramtsl (5 9)

27.

0630p HemetamioB. CBoiicTBa U
IIPUMEHEHNE BAKHEUIINX
HEMETAJUIOB.

28.

OO0m1as XxapakTepucTUKa OKCHIOB
HEMETAJUIOB U
KHUCJIOPOJICOIEPIKALIUX KUCIIOT.
OxkucnuTeNnbHbIe CBONCTBA
CEpHOM M a30THOM KUCJIOT.
Bopopoausie coenunenus
HEMETAJIJIOB.

29.

I'eneTuueckas cBsI3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB.

30.

Ipaxmuuyeckas paboma 3
«Pemienne s3xkciepuMeHTaIbHBIX
3aja4 1o Teme «HemeTamiby.

31.

KonTpoJsbHas pa6ora 2 1o reme
«Heoprannueckass XuMus».

Xapaktepu3oBaTh 00IIHE CBONCTBA
HEMETAJUIOB U Pa3bICHATH UX HA
OCHOBE IPEJICTABICHUNA O CTPOCHUHU
aroMa. Ha3siBath oOactu
MPUMEHEHHUS BaXKHEUIIINX
HEMETAJUIOB. XapaKTepru30BaTh
CBOMCTBA BBICHINX OKCHJIOB
HEMETAIIOB U
KHUCJIOPOJCOAECPKAIIMX KUCTIOT,
COCTaBJISITh YPAaBHCHUS
COOTBETCTBYIOIIMX PEAKLHM U
OOBSICHSITH UX B CBETE
MPeJICTaBICHUI 00 OKUCITUTETBHO-
BOCCTAHOBUTEJIBHBIX PEAKIHIX U
ANEKTPOJIUTUYECKON AUCCOLUALINH.
CocTaBnaTh ypaBHEHUS PEAKIIHi,
XapaKTEPHU3YIOIINX
OKUCITUTEIBHBIE CBOMCTBA CEPHOM
W a30THOM KHCIHOT.
XapakTepru3oBaTh U3MEHEHNE
CBOMCTB JIETYYUX BOJOPOJIHBIX
COeIUHEHNN HEMETAJLIIOB 110
nepuoay u A- rpymnmam
MEPUOUYECKON CUCTEMBI.
Jloka3pIBaTh B3aMIMOCBSI3b
HEOPTraHWYECKUX U OPTaHUIECKUX
coenuHeHuii. COCTaBIIATh
YpaBHEHUSI XUMHUYECKUX PEAKITUH,
OTPaXKaIOIINX B3aUMOCBSI3b
HEOPTaHWYECKUX U OPTaHUIECKUX
BEIIIECTB, OOBSICHATH UX HA OCHOBE
TEOPHH JIEKTPOITUTHIECKON
JUCCOLIMAIINU U TIPECTaBIeHUH 00
OKHCJIUTENLHO-
BOCCTAaHOBUTEJIBHBIX MPOLIECCAX.
[TpakTruecku pacrno3HaBaTh
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B€IICCTBA C IOMOIIBIO
Ka4CCTBCHHBIX peaKuHﬁ Ha aHUOHBI

2. Xumwus 1 xKu3Hb (3 9)

32.

X¥UMHS B IPOMBIIUICHHOCTH.
ITpyHLIMIIBI XUMUYECKOTO
IIPOU3BOJCTBA. XUMUKO-
TE€XHOJIOTMYECKHUE TPUHIIHIIBI
IIPOMBILIEHHOTO ITOJy4EHUs
MmeTaios. IIpon3BoacTeo uyryHa
U CTaJIH.

33.

XuMmus B ObITy. XuMHUUECKast
IIPOMBIIIJICHHOCTD U
OKpYXKarolas cpena.

34.

NTtoroBeiii ypok 1o Kypcy XUMUHU
11 xnacca.

OOBSICHITH HAyYHBIC TPUHITUITHI
MIPOM3BOJICTBA HA TIPUMEPE
IIPOU3BOJCTBA CEPHOU KUCIIOTHI.
[TepeuncnaTh MPUHIUATIBI
XUMHYECKOTO TPOU3BOJICTBA,
HCITOJIB3YEMbIC NP TTOJTYYCHUHN
9yTyHa.

CocTaBiATh YpaBHEHUS
XUMHUYECKUX PEAKIUH,
MPOTEKAIOMINX TIPH MOTYyYECHUN
9yTryHa ¥ CTajH.

Co0mronaTh ipaBuia 0€30MacHON
paboThI CO cpencTBaMu OBITOBOM
XHAMHUH.

OOBSACHATD MPUINHBI XUMUYECKOTO
3arpsi3HEHUS BO3AyXa, BOAOEMOB U
[I0YB
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