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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUEBHOI'O ITPEJIMETA
Xumua 9 kJiacc.
JINHHOCTHDLIE PE3YJ1IbTAThHI

JINYHOCTHbIE pe3yibTaTbl 0CBOEHMSI NMPOrpaMMbl OCHOBHOMO 06L1ero o6pa3oBaHms
JIOCTUralTCs B XoA4€e 06yUYeEHNSA XUMUK B eMHCTBE YYebHOW 1 BoCnUTaTeIbHOM
JIeATENbHOCTM B COOTBETCTBUM C TPAAULIMOHHBIMU POCCUNCKMMU COLIMOKYbTYPHbLIMU
N [yXOBHO-HPABCTBEHHbLIMU LIEHHOCTAMM, MPUHATLIMW B 06LLECTBE NpaBuiamMun u
HOpMaMu MoBeAEeHUS U CNOCOB6CTBYIOT NPOLIECCaM CaMOMo3HaHWs, CaMopasBUTUSA U
coumanusaumm obyyaroLmxcs.

JINYHOCTHbIE pe3y/bTaTbl OTPaXakT rOTOBHOCTb o6yqarou.|,v1xc9| PyYKOBOACTBOBATbCA
CUCTEMOW MO3UTUBHbIX LLEHHOCTHbIX OpVIeHTaLl,VIVI N pacCllinpeHmne onbiTa
AeATeNbHOCTU Ha eé OCHOBE, B TOM 4uC/e B YacTu:

1) naTpMOTUYECKOro BOCNUTAHUS:

LLEHHOCTHOrO OTHOLIEHUS K OTeYeCTBEHHOMY KYNbTYPHOMY, NCTOPUYECKOMY U
Hay4YHOMY Hacneamto, NMOHMMaHMS 3HAYEHUSA XMMUYECKOMN HAYKU B XU3HU
coBpeMeHHoro obuwecrtea, cnocobHOCTM BaaeTb 4OCTOBEPHON MHMOPMaLMEN O
nepeaoBbIX AOCTUXEHUAX U OTKPbITUSIX MUPOBOM U OTEYECTBEHHON XMMUN,
3aMHTEpPEeCOBaHHOCTN B Hay4HbIX 3HaHUSX 06 yCTponcTBe Mupa n obLiecTsa;

2) rpa>xAaHCKOro BoCnuTtaHua:

npeacTaBaeHUs 0 CouManbHbIX HOPMax M NpaBuiax MeXANYHOCTHbIX OTHOLWIEHUN B
KONNeKTnBe, KOMMYHUKATUBHOW KOMMETEHTHOCTN B 06w ecTBEHHO NOJSIE3HON,
yyebHounccnenoBaTeibCKOW, TBOPYECKOM N APYIrNX BUAAX AEATENbHOCTU, FOTOBHOCTU
K pa3Hoo6pa3HON COBMECTHOW AEATENIbHOCTU NPU BbIMOSHEHUN YYEOHbIX,
Nno3HaBaTeNbHbIX 3a4a4, BbIMO/IHEHUM XUMUYECKNX SKCMEPUMEHTOB, CO34aHNN
y4uebHbIX NPOEeKTOoB, CTPEM/IEHUSA K B3aUMOMNOHMMaHMNIO U B3aMMOMOMOLWM B npouecce
3TOMN y4yebHON feaATeNbHOCTM, NOTOBHOCTM OLEHMBaTb CBOE noBeaeHne n NOoCTynKu
CBOMX TOBapwuLLen C No3ULMN HPABCTBEHHbIX N MPaBOBbIX HOPM C YYETOM OCO3HaHMS
nocneacTBMit NOCTYMNKOB;

3) UEHHOCTU HAay4YHOro NO3HaHUA:

MWUPOBO33peHYECcKMe npeacTaBieHnst O BELWECTBE N XMMUYECKON peakunm,
COOTBETCTBYHOLLME COBPEMEHHOMY YPOBHIO Pa3BUTUSA HayKU U COCTaBSAOWME OCHOBY
AN MOHMMaHWUS CYLLHOCTU Hay4yHOM KapTUHbl MUpa, NnpeacTaBsieHns 06 OCHOBHbIX
3aKOHOMEPHOCTAX pasBuUTUA NPUPOAbI, B3aUMOCBA3S9X YesioBeka C NpupoaHOMm
cpefoun, 0 poav XMMUKU B MO3HAHUWN 3TUX 3aKOHOMEPHOCTEMN;

no3HaBaTeSibHble MOTMBbI, HanpaBJ/ieHHbIe Ha NOJTlyYeHMe HOBbIX 3HAHUIM N0 XUMUN,
HeobxoamMble ANsa 06bACHEHMA HabnoaaeMbiX NPOLECCOB U ABNEHUN,
no3HaBaTeNbHOW, MHOPMALMOHHOMN N YNTATENbCKOW KYyNbTypbl, B TOM Yyncne
HaBbIKOB CaMOCTOATE/IbHOM paboTbl C y4ebHbIMM TeKCcTaMm, CNpaBoOYHOWN
nuTepaTypon, AOCTYMNHbIMU TEXHUYECKMMU CpeaCcTBaMM MHGPOPMALMOHHbIX
TEXHONOINN;



MHTEpec K 0by4yeHUto U No3HaHuo, Ntobo3HATENbHOCTb, FOTOBHOCTb M CMNOCOBHOCTL K
camoobpa3oBaHMto, NPOEKTHOM N UCCNefoBaTEeIbCKOM AeATENbHOCTHU, K
0OCO3HAHHOMY Bbl6OpY HanpaBNEHHOCTU U YPOBHS 00y4YeHMS B AalIbHENLLEM;

4) chbopMmpoBaHMNA KYJIbTypbl 30POBbS:

OCO3HaHMe LEHHOCTU XM3HU, OTBETCTBEHHOIO OTHOLLEHUS K CBOEMY 340POBbIO,
YCTaHOBKW Ha 340pOBblI 06pa3 XXM3HWU, OCO3HAHWE NOCIeACTBUA U HENpUsaTne
BpeAHbIX NnpuBbldek (ynoTpebneHns ankoronsi, HAQPKOTUKOB, KypeHUs),
HeobxoammMocTn cobnoaeHns npasun 6e3onacHocTn npu obpaleHum ¢
XUMNYECKMMU BELLLECTBAMN B ObITY U peanbHOM XU3HU;

5) TpyAOBOro BOCNUTaHUA:

MHTEpeC K NpakTUYeCKOMY U3y4deHuto npodeccuin n Tpyaa pasnmyHoro poaa,
yBa>KeHue K TpyAy v pe3y/sibTaTaM TpyAO0BOW AeATE/IbHOCTU, B TOM UYMC/e Ha OCHOBE
NPUMEHEeHNs NpegMeTHbIX 3HAaHUN MO XMMUKU, OCO3HAHHbLIN BbI6GOp MHAMBUAYANTBHOW
TpaeKkTopuu NpoAoc/IKEHUSA 06pa3oBaHMA C YHYETOM JIMYHOCTHbLIX MHTEPECOB U
CNOCO6HOCTU K XMMWUU, 06LLLECTBEHHbLIX MHTEPECOB M NOTpebHOCTEN, yCneLwHOon
npodeccuoHanbHOW AeATENbHOCTU N pa3BUTUSA HEOOXOANMbBIX YMEHUN, TOTOBHOCTb
afanTnpoBaTbCs B NpodeccmoHanbHOM cpeae;

6) 3KONOrnyYecKoro BOCnUTaHuA:

3K0fI0rnyeckmn uenecoobpasHoe oTHOWEHME K NpUpoAEe KaK UCTOYHUKY XU3HU Ha
3eMne, ocHoBe eé CyLleCTBOBaHUSA, MOHMMaHWE LEHHOCTU 340p0BOro 1 6esonacHoro
obpa3za XM3HWN, OTBETCTBEHHOE OTHOLIEHNE K CO6CTBEHHOMY (DU3MYECKOMY U
NCUXNYECKOMY 340pPOBbIO, OCO3HAHME LLeHHOCTN cobnogeHnsa npasun 6e3onacHoro
noseAeHus nNpu paboTe € BewecTBaMu, a TakxXe B CUTyaUUsX, yrpoxarLwmx
340POBbIO U XU3HU NOAEN;

CNOCOBHOCTMN NPUMEHSATb 3HAHMS, NOAyYaeMble NMPU N3yHYEeHUN XUMNK, ANS pelleHns
3a4a4, CBA3aHHbIX C OKpY>KarLwen NpnupoaHON cpeaon, A9 NOBbIWeEeHUS YPOBHS
3KO0MMYECKOn KynbTypbl, OCO3HaHWUS rNobasibHOroO Xxapakrtepa 3K0/0rM4ecknx
npobnem n nyTem nx peleHns NnocpeacTsoM MeToA0B XMMUKU, SKONOMMYECKOro
MbILUIEHNS, YMEHUSA PYKOBOACTBOBATLCSA MM B NO3HaBaTeIbHOM, KOMMYHUKATUBHOM U
counanbHOM npakTuke.

METANPEAMETHDIE PE3YJ1bTATbI

B cocTaBe MeTanpeaMeTHbIX pe3y/ibTaToB BblAENAIT 3Ha4YMMble 419 GopMMpoBaHUS
MUPOBO33peHUS obuieHay4YHble NOHATUA (3aKOH, Teopus, NPUHLUMN, rMnoTesa, akT,
CUCTEMA, NPoLECC, SKCNEPUMEHT N APYroe.), KOTOpble NCMOMb3YIOTCH B
eCTeCTBEHHO-HaYy4HbIX Y4ebHbIX npeaMeTax M NO3BOASKOT Ha OCHOBE 3HAHWUMN U3 3TUX
npeaMeToB popMUpPOBaThb NpeacTaB/ieHne O LeNoCTHOM HayYHOW KapTUHe Mupa, U
YHMBEpCanbHble y4yebHble aencTemsa (No3HaBaTebHble, KOMMYHUKATUBHbIE,
perynsiTuBHble), KOTopble obecneymBatoT GoOpMMpPOBaAHNE MOTOBHOCTU K
CaMOCTOSATE/IbHOMY MJIAHMPOBAHUIO N OCYLLECTB/IEHUIO YYebHOMN AesaTeNbHOCTH.

Mo3HaBaTeNnbHble YHUBEpPCaJibHble yuebHble AencTBunA

Ba3oBble nornyeckune AencTBus:



YMEHUS UCMNoNb30BaTh NMPUEMbI TOMMYECKOro MbllWIEHNS NPU OCBOEHUWN 3HAHUN:
PaCKpbIBATb CMbICNT XMMUYECKUX NMOHATUN (BblAENATb UX XapaKTepHble NMPpU3HaKu,
yCTaHaBNMBaTb B3aUMOCBSA3b C APYrMMU MOHATUSAMM), NCMOSIb30BATb NOHATUA ANA
06bsACHEHNs OTAENbHbIX (AKTOB U SAB/IEHWUI, BbiIbUpaTb OCHOBAHUS U KpUTEpUU ANs
Knaccudbumkaumm XMMMYeCKnx BewecTB U XMMUYECKUX peakunii, yCTaHaBInBaTb
NPUYMHHO-CNEACTBEHHbIE CBA3M MexXAay 06beKTaMn U3ydeHusl, CTpPOUTb JIornyeckmne
paccyxaeHus (MHAYKTUBHbIE, AeAYKTUBHbIE, NO aHaNorum), Aenatb BbIBOAbI U
3aKloYeHuns;

YMEHME NMpMUMeHNATb B NpoLecce NO3HaHMUA NMOHATUS (NMpeaMETHbIE U
MeTanpeaMeTHbIe), CUMBONMYECKME (3HAaKOBbIE) MOAENN, NCMOJSIb3yEMbIE B XMMUN,
npeobpa3oBbiBaTb LUMPOKO MPUMEHSEMbIE B XMMUU MOAE/bHbIE NMPEeACTaBNEHNS —
XUMUYECKMIM 3HaK (CUMBOJ 3/1IEMEHTA), XMMMYeckas popmysna 1 ypaBHeHue
XUMNYECKON peakunm — Npu peeHnm y4yebHo-no3HaBaTebHbIX 3a4a4, C YY4ETOM
3TUX MOAENbHbLIX NPEeACTABNEHUN BbISBAATb M XapaKTepnU3oBaTb CYLWECTBEHHbIE
NPU3HAKN N3yvyaeMbiX 06BEKTOB — XMMNYECKNX BELWLECTB U XMMUYECKUX peaKkLuni,
BbIABNATb 06LLUME 3aKOHOMEPHOCTU, MPUYNHHO-CNEACTBEHHbIE CBS3M U
NPOTMBOPEUMS B N3YUYAEMbIX MPOLECCaX U ABNEHUNAX.

Ba3oBble nccnegosaTesnibCKue AencTBUS:

yMeHWe UCMonb30BaTb NOCTaB/IEHHbIE BOMPOChI B KAYECTBE MHCTPYMEHTa NMO3HaHUS,
a TakXXe B KayecTBe OCHOBbI AN GOPMMPOBAHNSA FMNOTE3bl MO NPOBEpPKE
NPaBUIbHOCTM BbICKa3blBAaEMbIX CYXAEHWUIA;

npnobpeTeHmne onbiTa Mo NJIaHWPOBAHUID, OPraHnU3aumMn U NPOBEAEHUIO YYEHNYECKNX
3KCNepuMeHTOB, yMeHne Habntoaatbe 3a X040M npolecca, CaMOCTOATENbHO
NPOrHO3MpPOBaTb ero pesynbtaTt, GopMynnposaTb 0606LWEHNS U BbIBOAbLI MO
pe3ynbTataMm NpoBeAEHHOro OMnbiTa, UCCNef0BaHUsA, COCTaBATb OTYET O
npoaenaHHon pabore.

Pa6oTta c nHdopmaumei:

yMeHune BblbupaTb, aHanM3npoBaTb U MHTEPNPETUPOBaTb MHMOPMALUIO PassIMYHbIX
BMAOB 1 hopM npeacTaBneHUs, Nosy4yaeMyo U3 pasHbiX NCTOYHUKOB (Hay4HO-
nonynsipHas intTepaTypa XMMUYECKOro coaep>XaHus, CnpaBoYHble Nocobus, pecypcol
NHTepHeTa), KpUTUYECKM OLEeHMBaTb NPOTUBOPEUYNBYIO U HEAOCTOBEPHYIO
WHdopMauumio;

YMEHME NMPUMEHATb pa3findyHble MeToAbl M 3anpocChkl Npu noucke n otbope
MHdOPpMaUMN U COOTBETCTBYIOLUMX AAHHbIX, HEO6X0ANMbIX ANS BbINOSIHEHUS
y4yebHbIX U No3HaBaTesbHbIX 3a4a4 onpeaenéHHOoro Tuna, npuobperteHne onbiTa B
obnactu ncnosb3oBaHnUsa MHHOPMAUNOHHO-KOMMYHUKATUBHbIX TEXHONOMMN,
OoBJflageHNe KynbTypor aKTUBHOIO NUCMO/b30BaHMS Pa3/IMYHbIX MOUCKOBbIX CUCTEM,
CaMOCTOATENbHO BblbMpaTb ONTUManbHy0 hopMy npeacTaBneHus nHdopmaummn um
WNNOCTPMPOBAaTb peLlaeMble 3a4a4n HECIOXHBIMU CXeMaMu, AnarpaMMamm, Apyrmmu
dopMamm rpadmkn n nx KOMbUHaUnsaMu;

YMeHMe UCcnosib30BaTb M aHanM3mMpoBaTb B npouecce y4yebHOn 1 nccnenoBatesibCKomn
AesaTeNnbHOCTU MHMOPMALUUIO O BIMSAHUWN NPOMbILLAIEHHOCTN, CEbCKOIO X035IMCTBA U
TpaHCNOpTa Ha COCTOSIHME OKpY>XatoLwen NpupoaHON cpeabl.

KoOMMyHMKaTUBHbIE YHUBEpCaJsibHble yuebHble AelCcTBUA:



yMeHWs 3a4aBaTb BONpockl (B xoae ananora v (MamM) ANCKYCCUMN) MO CYLLLECTBY
obcyxxaaemMomn TeMbl, GOPMYIMPOBaTb CBOU NPEAsOXEHUS OTHOCUTESTbHO
BbIMO/IHEHMA NPEASIOXKEHHON 3a4auun;

YMEHUSA NpeacTaBiAaTb NOMyYeHHble pe3yNbTaThl NMO3HABATENbHOW AEATENBHOCTU B
YCTHbIX U MUCbMEHHbIX TEKCTaX; AeNaTh NPe3eHTaLM IO Pe3ysibTaToB BbIMNOJHEHNS
XUMNYECKOro 3KCrnepuMeHTa (/1abopaTopHOro onbiTa, labopaTtopHoi paboTbl Mo
nccnenoBaHUIO CBOMCTB BeELWECTB, YUe6HOro nNpoekTa);

yMeHu1s y4yebHOoro coTpyaHuyectsa co CBEPCTHMKaMM B COBMECTHOM NO3HaBaTesIbHOM
N uccnenoBaTeNbCKoM AeaTeNbHOCTU MpU peleHnn BO3HMKaWwmxX npobaem Ha
OCHOBe y4éTa 0bLnX NHTepecoB 1 coriacosaHns nosmumn (obcyxxaeHms, obmeH
MHEHUSIMWN, «MO3rOBble LUTYPMbI», KOOpAMHALMNSA COBMECTHbIX AENCTBUMN,
onpeaeneHne Kputepues No OUEHKE KayecTBa BbIMOSIHEHHOW paboThbl 1 Apyrue).

PerynatuBHble YHUBepcasibHble yyebHble AeiACcTBUA:

YMEHMe CaMoCToSATeNbHO OnpeaensTb Luean AeaTeslbHOCTU, NNaHMpoBaThb,
OCYyLWeCTBNAATb, KOHTPOAMPOBATb N NPU HEOBXOANMOCTN KOPPEKTUPOBATbL CBOKO
AeaTenbHOCTb, BblbupaTb Hanbonee apdekTnBHble cNOCobbl peleHns y4ebHbIX U
NO3HaBaTesIbHbIX 3a4a4y, CaMOCTOSATENIbHO COCTaBAATb UM KOPPEKTUPOBaTb
NpeaOXXEeHHbIN anropuTM AEUCTBMN NPU BbINOSIHEHUW 33[@aHUNA C YYETOM NONyYeHus
HOBbIX 3HaHUN 06 M3yyaeMbliXx 06beKkTax — BellecTBax U peakuusax, oueHMBaTb
COOTBETCTBME NOJTYYEHHOro pe3ysbTaTa 3asB/IEHHON Lenun, yMeHne ncnonb3oBaTb U
aHaNn3npoBaTb KOHTEKCTbI, NpeasiaraemMbie B YCNOBUM 3a4aHUN.

NMPEAMETHbDIE PE3YJIbTATbI

K KOHUY 0by4yeHuns B 9 Knacce npeaMeTHble pe3yfbTaTbl Ha 6a30BOM ypoBHe
AOJDKHBI OTpa)kaTb CHOPMUPOBAHHOCTL Y 06y4YatoWmnXCs YMEHUN:

pacKpbIiBaTb CMbICT OCHOBHbIX XMMUYECKUX MOHATUN: XUMUYECKNIA SNIEMEHT, aToM,
MoJsieKysia, MOH, KaTUOH, aHWMOH, NPOCTOe BeLeCcTBO, C/IOXKHOE BeLLEeCcTBO,
BAJIEHTHOCTb, 3/1EKTPOOTPULATENIbHOCTb, CTENEHb OKUCIEHUS, XMUMUYEcKas peakuus,
XNUMMYyeckas CBA3b, TEMN0BOM 3P eKT peakumm, Mofb, MONSAPHbIA 06bEM, pacTBop,
3NEeKTPONUTbI, HEINMEKTPONUTLI, INEKTPONIUTUYECKAS ANCCOLMaLNS, peakunmn
WOHHOro obMeHa, KatanmsaTop, XMMM4yeckoe paBHoBecue, obpatnmbie n
HeobpaTuMMble peakunn, OKUCINTENbHO-BOCCTAHOBUTEbHbIE Ppeakumn, OKUCIUTESb,
BOCCTA@HOBUTENb, OKMUC/IEHNE WU BOCCTAHOB/IEHME, anfioTponus, am@poTepHOCTb,
XnMmMyeckas cea3b (KoOBaneHTHas, NOHHAas, MeTannmyeckas), Kpucrananyeckas
pewéTka, KOppo3us MeTasnaoB, CrjliaBbl, CKOPOCTb XMMUYECKOWN peakunmn, npeaesibHO
ponyctnMmasa KoHueHTpauusa MNAK selwecTtsa;

MNIKCTPpUpoBaTb B3aMMOCBA3b OCHOBHbIX XMNYECKUX NMOHATUN N NMPUMEHATb 3TN
NMOHATUA NPpU ONMCaHUN BELLECTB N UX HpeBan.leHMVI;

NCMONb30BaTb XMMUYECKYIO CUMBOJIMKY ANS COCTaBfieHMsa (popMyn BewecTB 1
YPaBHEHUN XUMUYECKNX peakuni;

onpeaenaTb BaJIEHTHOCTb U CTENEHb OKUC/TIEHUSI XMMUYECKUX SNIEMEHTOB B
COEINHEHUAX Pa3/IMYHOro COCTaBa, NPUHAANEXHOCTb BELECTB K onpeaenéHHoMY
Knaccy coeauHeHui no opMynam, BUA XMMMYECKON cBA3M (KOBasfieHTHas, MOHHas,
MeTasnnyeckas) B HEOpraHMUYeCKNX CoeaMHEHUSX, 3apsa NOHA MO XMMUYECKOM



dbopMyne, xapakTep cpeabl B BOAHbIX pacTBOpax HEOPraHMYECKUX COeaAUHEHUI, TN
KPUCTaN/IMYEeCKON peLlETKN KOHKPETHOIO BELLECTBA;

packpbiBaTb CMbicn MNepunoanyeckoro 3akoHa 1. . MeHaeneesa U AeMOHCTPMPOBaTh
€ero NoHMMaHme: ONuncbiBaTb U XapakKTepm3oBaTb TabanuHyo dopmy Nepuogmnyeckomn
CUCTEMbI XUMUYECKMX I/IEMEHTOB: passinyatb NOHATUSA «rnaBHas noarpynna (A-
rpynna)» n «noboyHaa noarpynna (b-rpynna)», manbie 1 6onblune nepnoasl,
COOTHOCUTb 0603Ha4YeHusl, KOTOpblE UMEKTCS B Nepnoanyeckon tabnvue, ¢
YMCNOBbIMU XapaKTePUCTUKAMN CTPOEHMS aTOMOB XMMNUYECKNX 31EMEHTOB (COCTaB U
3apaa a4apa, obliee UnCno 3/1eKTPOHOB M pacnpeaeneHmne nx rno 3NeKTPOHHbIM
CcnosiM), 06bACHATb 06LMe 3aKOHOMEPHOCTU B UBMEHEHUWN CBOMCTB 3/1IEMEHTOB N UX
coeAnHEHWN B Npeaenax MasblX NepUoaoB M rNaBHbIX NOAFPYMNMN C YYETOM CTPOEHMUS
NX aTOMOB;

KnaccnuumpoBaTb XMMUYECKNE 31IEMEHTbI, HEOpraHn4yeckme BeLwecTBa,
XMMU4yeckme peakumm (No YNCy M COCTaBy y4yacTBYHOWMX B peakumn BewecTs, no
TennoBoMy a(p@deKkTy, N0 U3MEHEHUIO CTENEHEN OKUCTTIEHUS XMMUYECKNX DN1IEMEHTOB);

XapakTepu3oBaTtb (onucekiBaTb) obwme n cneymduyeckme xmMmyeckmne CBOMUCTBaA
MPOCTbIX U CNOXHbIX BELECTB, NOATBEPXAASA ONUCAHME NMPUMEPaMU MONEKYNSAPHbIX
N NOHHbIX YPAaBHEHUI COOTBETCTBYHOLUNX XUMUYECKNX peaKLun;

COCTaBNSATb YPaBHEHUS 21EKTPOSINTUYECKOM ANCCOLMALNM KUCNOT, LWesoven 1
conen, NosiHble N COKpaWéHHble YpaBHEHUS peaKumil MOHHOro obMeHa, ypaBHEHMUS
peakuMi, NoATBEPXAALWMX CyLLEeCTBOBaHME MEHETUYECKON CBSA3UN MeXAyY
BeweCcTBaMn pas/InYHbIX K/1acCoB;

pacKpbliBaTb CYLWHOCTb OKUCUTENIbHO-BOCCTAHOBUTESIbHbIX peakunin nocpeacTtsoM
COCTaBIeHUs 3N1IeKTPOHHOro 6anaHca aTux peakuun;

NMPOrHoO3mpoBaTb CBOWUCTBA BewecTB B 3aBUCMMOCTU OT UX CTpOEHUNA, BO3MOXHOCTU
NMPOTEKAHNA XUMNYECKUX HpeBan.lEHMVI B pa3/IM4HbIX YCNOBUAX;

BbIUMCNATb OTHOCUTENIbHYO MOJIEKYISIPHYHO U MOJISIPHYO MaccChl BELECTB, MacCOBYO
L0110 XMMUYECKOro 371eMeHTa no opMyne CoeanMHEHMUs, MacCoBYHO AOJI0 BeLecTBa
B pacTBoOpe, NpoOBOAUTb PacYéTbl MO YPAaBHEHMIO XMMUYECKON peakuum;

cobnogaTe NpaBuia Nob30BaHMSA XMMUYECKOM NOCYA0M 1 nabopaTopHbIM
obopynoBaHueM, a Takxe npasuna obpalleHus C BewecTrsaMm B COOTBETCTBUU C
MHCTPYKUMSAMU MO BbINOSIHEHMIO 1abopaTOpHbIX XMMUYECKMUX OMbITOB MO MONYYEHUIO
n cobmpaHmio razoobpasHbiX BewecTs (aMMmMaka U yrnekKmcnoro rasa);

NpoBOAUTb peakuMn, NoATBEpXKAaloLWMe KaueCTBEHHbIN COCTaB pa3/iIMyHbIX BELWeCTB:
pacrno3HaBaTb ONbITHbIM NYTEM Xxnopua-, 6pomua-, noana-, kapboHat-, pocdart-,
cunukaT-, cynbdaT-, rMApoOKCUA-UOHbI, KATUOHbl @MMOHUS U MOHbI N3YYEHHbIX
MeTasINIoB, NPUCYTCTBYIOLLNE B BOAHbIX pacTBOpax HEOpPraHMYeCKMUX BewecTs;

NPUMEHSATb OCHOBHbIE ONnepaunn MbICAUTENbHOW AeATENbHOCTU — aHaNn3 N CUHTE3,
cpaBHeHue, 0606LieHne, cnctemaTnlaumio, BbiiBieHME NPUYNHHO-CeACTBEHHbIX
CBSA3EN — ANS U3YUYEHUS CBOWNCTB BELECTB U XMMUYECKUX peaKunn, eCTeCTBEHHO-
Hay4Hble MeToAbl NO3HaHUA — HabnwaeHne, N3MepeHne, MoaennpoBaHume,
aKcnepuMeHT (peasibHbIM U MbICNIEHHbIN).



BbinyckHUKHN Hay4daTcs:

XapaKTepu30BaTh OCHOBHBIE METO/Ibl IO3HAHUSA: HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT;
OTHCHIBATh CBOMCTBA TBEP/BIX, KUIKHX, Fa3000pa3HBIX BEUIECTB, BBIACISASA UX CYIIECTBCHHbIC
IIPU3HAKU;

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHH «aTOM», «MOJIEKYJIa», «XUMUYECKUN
3JIEMEHT», «IIPOCTOE BELIECTBOY, «CII0KHOE BEILECTBO», KBAIEHTHOCTDBY, «XUMHYECKAs
peaxkuus», UCIOJb3Ysl 3HAKOBYIO CUCTEMY XMMMH;

PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMS MACCHI BEILIECTB, [IOCTOSIHCTBA COCTABA, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;

pas3nyaTh XUMUYECKHE U (PU3HUYECKUE SBICHHUS;

Ha3bIBaTh XUMUYECKHUE IJIEMEHTHI;

OIpeJieNIATh COCTaB BELIECTB 0 UX hopMyiam;

OIpPEAEIATh BaJIECHTHOCTh ATOMA 3JIEMEHTA B COEIMHEHUSX;

OIPEAEIIATh TUIl XUMUYECKUX PEAKLUM;

Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKLIUii;

BBISBJISITH IPU3HAKH, CBUJETEIBCTBYIOIINE O IPOTEKAHUHM XMMHUYECKON PEaKLMU IIPU
BBIMIOJTHEHUH XUMHUYECKOIO OIbITA;

COCTaBJIATh (POPMYIIbI OMHAPHBIX COEIUHEHUI;

COCTaBJISITh YPAaBHEHUS! XUMUYECKUX PEaKLUii;

coOuro1aTh MpaBuiia 6€301macHoN paboThl IPU MPOBEICHUU OIBITOB;

MI0JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYIOM;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

BBIUHCIISTH MACCOBYIO JIOJIK0 XUMUYECKOTO 3JIEMEHTA 110 POPMYJIE COEAUHEHMUS,
BBIYHUCIIATH KOJIMYECTBO, 00bEM HIIM MACCY BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce peareHTOB
WIM [IPOJYKTOB PEAKIUU;

XapakTepu3oBaTh (PU3NYECKHE U XUMUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJIa U
BOZOPOJA;

HOJIy4aTh, COOMPATh KUCIOPOA U BOJOPO/;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPO, BOAOPO/I;
pacKpbIBaTh CMBICI 3aKOHa ABOTraapo;

PacKpbIBaTh CMBICI MOHATUN «TEII0BOM 3P PEKT peakinmn», «MOJISPHBIA 00BEMY;
XapakTepu3oBaTh (PU3NYECKHE U XUMHUUECKUE CBOICTBA BOJIBI;

PacKpbIBaTh CMBICI IIOHATHUS «PAaCTBOPY;

BBIUNCIIATH MACCOBYIO JIOJIF0 PACTBOPEHHOT'O BELLIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONIPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOTO BEIIECTBA;
Ha3bIBaTh COCAMHEHMSI N3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILLECTB;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BELIECTB: OKCHUJIOB, KMCIIOT, OCHOBAaHUH, COJIEH;

ONpeAeNATh NPUHAICKHOCTD BELIECTB K ONPEAEICHHOMY KJ1acCy COEIMHEHMI;
COCTaBJIATH (POPMYIIBI HEOPIAHUYECKUX COEAMHEHUN N3YUYEHHBIX KIIACCOB;

MPOBOAMTD OMBITHI, MOJITBEPKIAIOIINE XUMUYECKIE CBOMCTBA N3YUYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

pacro3HaBaTh, ONBITHBIM ITyTE€M, PACTBOPHI KUCIIOT U IIEI0YeH 110 U3MEHEHUIO OKPACKU
MHAUKATOPa;

XapaKTepU30BaTh B3aUMOCBS3b MEX1Y KJIacCaMU HEOPTraHUUECKUX COEIMHEHMI;
packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menneneesa;

O00BACHATH (PU3UYECKUIN CMBICI aTOMHOTO (TIOPSAKOBOT0) HOMEpPA XUMUYECKOTO 3JIEMEHTA,
HOMEPOB I'PYIIIBI U Iepuoza B nepuoandeckon cucreme .M. Menneneesa;



OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOSHUS aTOMOB, CBOMCTB 3JIEMEHTOB B TIpe/Ieiiax
MaJIbIX TIEPUOIOB U TJIABHBIX MOTPYIIIL,

XapaKTepU30BaTh XUMUUYECKUE 3JIEMEHTHI (OT BOJIOPO/Ia A0 KAJIbIIHMs) HA OCHOBE UX MOJIOKEHUS B
nepuoanueckoi cucreme 1.1, MenneneeBa 1 0COOEHHOCTEH CTPOCHHS MX aTOMOB;

COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB IepBbIX 20 371€MEHTOB Ieproanueckoi cucremsl J. M.
Menneneena;

PaCKpBIBAaTh CMBICII MMOHATUN: «XUMUYECKasi CBI3bY, «3JEKTPOOTPULIATEIHLHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (DU3UUYECKUX CBOMCTB BEIIECTB OT THUITA KPUCTATHICCKOM
PELIeTKY;

ONpeAessaTh BUJ XUMUYECKON CBSI3M B HEOPTraHUUYECKUX COCAMHEHUSX;

MU300paxaTh CXEMbI CTPOCHHS MOJICKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMHU BHJIAMU XHMHUECKUX
CBsI3€H;

PaCKpBIBATh CMBICII MOHATUM «HOHY, «KATUOH», KAHUOHY, «JEKTPOJIUTHI», «HEITCKTPOIUTHI,
«QIJIEKTPOJIMTUYECKAS JUCCOLUALIMNS», KOKUCITUTENDY, «CTENEHb OKUCICHU» «BOCCTAHOBUTEIIbY,
«OKHCJICHHECY», «BOCCTAaHOBIICHUEY,

ONPEACNIATh CTENEHb OKUCICHUS aTOMa JIEMEHTA B COCIMHECHUY;

PAaCKpBIBATh CMBICI TEOPUU JIEKTPOIUTHIECKOMN TUCCOIMALINN;

COCTaBJISITh YPABHEHUS SJIEKTPOIUTUUYECKON TUCCOLMALMN KUCIIOT, IIEI0YEH, COJIEH;

O0OBSCHATH CYLITHOCTH IIPOLIECCa AMEKTPOIUTUUECKON JUCCOIMAIINK M PEAKIIMI HOHHOTO OOMEHa;
COCTaBIISITh TIOJTHBIE U COKPAIICHHBIE HOHHBIE YPABHEHUS PEaKIIui OOMEHa;

ONpEeIENATh BO3MOKHOCTh TPOTEKAHUS PEAKIIU HOHHOTO OOMEHA;

MPOBOJUTH PEAKIIMH, TOATBEPKIAIONINE KAaUECTBEHHBIN COCTaB Pa3IMUHbIX BEIIECTB;
OTPENIEeTSATh OKUCIUTENh U BOCCTAHOBHTEIID;

COCTaBJISITh YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYICCKOM PEaKIUH;

KJIACCU(PHUITUPOBATh XUMUYECKHUE PEAKIIMH 110 PA3TUYHBIM ITPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOSHHUEM U CBOMCTBAMH HEMETAILIIOB;
MPOBOAMTD OMBITHI [0 MOTYYSHHUIO, COOMPAHUIO U U3YUYEHUIO XUMHUYECKUX CBOWCTB
ra3000pa3HBIX BEIIECTB: YIIICKUCIIOTO Ta3a, aMMHaKa;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YTIEKUCIBIN I'a3 U aMMHUAK;
XapaKTepU30BaTh B3aMMOCBS3b MEXIY COCTAaBOM, CTPOEHHUEM U CBOMCTBAMH METAJIJIOB,;
Ha3bIBaTh OPTaHUYECKUE BEIIECTBA MO UX POpMyJie: METaH, 3TaH, dTHIIEH, METaHOII, 3TaHOJI,
TJIMIEPUH, YKCYCHAs! KHUCIIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEApPUHOBASI KUCJIOTA, OJICMHOBASI
KHUCIIOTa, TTII0K034;

OIICHUBATDH BIMSIHUE XUMHUUYECKOTO 3arps3HEHUS OKPYKAIOIIEH Cpeibl Ha OPraHu3M YeJIOBEKa;
TPaMOTHO 00paIaThCs ¢ BEMIECTBAMU B TOBCETHEBHOM KU3HU

OTIPENIETISATh BO3MOXKHOCTh IIPOTEKAHUS PEAKIIUN HEKOTOPHIX MPEICTABUTENIEH OpraHUIECKUX
BEILECTB C KHCIOPOJIOM, BOJIOPOJIOM, METAJIJIAMU, OCHOBAHUSIMHU, TaJIOT€HAMM.

BhinyCKHUK MOJTYYHT BO3MOKHOCTD HAYYNTHCH:

BBIIBUT'aTh U MMPOBEPATH SKCIICPUMCHTAJIbHO TUIIOTE3bl O XUMUYCCKHUX CBOMCTBax BCIIICCTB HaA
OCHOBE UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEAKIIUH, O XapaKTepe
Y MIPOAYKTAX Pa3IMYHbIX XUMUYECKUX PEAKIIHIA;

XapaKTepU30BaTh BEILIECTBA 110 COCTaBYy, CTPOCHUIO U CBOMCTBAM, YCTaHABIUBATH IPUYNHHO-
CJICACTBCHHBIC CBA3U MECXKAY JaHHBIMU XapPAKTCPUCTUKAMU BEIICCTBA,

COCTAaBJISITh MOJIEKYJISIPHBIE U MOJTHBIE HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUAM;

MPOTHO3HPOBATH CIIOCOOHOCTD BEIIECTBA MPOSIBIISITH OKUCIUTENbHBIE UM BOCCTAHOBUTEIIHLHBIC
CBOIICTBA C YYETOM CTEIICHEN OKUCIICHHS JIIEMEHTOB, BXO/IAIINUX B €r0 COCTAB;

COCTaBJISITh YPABHEHUS PEAKIIUIA, COOTBETCTBYIOIIMNX MOCIIEI0BATEIbHOCTH MPEBPALIEHUN
HCOPTaHNYCCKUX BEIICCTB pPa3JIMYHBIX KJIaCCOB;



BBIJIBUTATh U MPOBEPATH SKCIEPUMEHTAILHO THIIOTE3bI O Pe3yJbTaTax BO3AECHCTBUS Pa3IMYHbIX
(bakTOpoB HAa U3MEHEHHE CKOPOCTU XUMHUYECKOI peaklnu;

MCIIOJIb30BaTh IPUOOPETCHHBIE 3HAHUS JIJISl IKOJIOTUYECKU TPAMOTHOTO ITOBEICHMS B
OKpYKalolllei cpee;

UCIIOJIb30BaTh IPUOOPETCHHBIE KITIOYEBhIC KOMIIETCHIIMU TTPH BBHITIOJHEHUH IPOCKTOB U y4eOHO-
HCCJIEIOBATENbCKUX 3a/1a4 110 U3YYEHHUIO CBOMCTB, CIOCOO0B MOyYEHUs U pacliO3HaBaHUS
BEILIECTB;

00BEKTHUBHO OLIEHUBATh MH(POPMAIUIO O BELIECTBAX U XUMUYECKUX MPOLIeccax;

KPUTHYECKH OTHOCUTKCS K TICEBAOHAYYHOU HH(DOpManwu, HeA0OPOCOBECTHOM pekiiame B
CpelCcTBaX MaccoBOM nHpopmanuy;

0CO3HABaTh 3HAUCHHE TEOPETUUECKUX 3HAHUN MO XUMHUHU VISl IPAKTUUECKOM eI TeIbHOCTH
YeJI0BEeKa;

CO3/1aBaTh MOJCIU M CXEMBI JUIS PEIICHUs y4eOHBIX U MO3HABATEIBHBIX 33/1a4; IOHUMATh
HEO00XOUMOCTb COOIIOCHUS IPEANUCAHUN, TPEJIaraéMbIX B UHCTPYKIUSIX IO UCIOJIB30BaHUIO
JIEKApPCTB, CPEACTB OBITOBON XUMUH U JIP.

Conep:xanue y4eOHOro nmpeamera.
Pasznea I. Teopernueckue ocHOBbI XumMuu (124)

Tema 1. XuMu4eckue peakiiuu ¥ 3aKOHOMEPHOCTH UX NMpoTekaHus (34)

CKopoCTh XMMHUYECKON peakiuu. JHEepreTuka XUMMHUECKUX peakuuil. PakTopbl, BIMAIOIINE HA
CKOPOCTb XUMUYECKUX PEAKLIUH.

IIpakTnyeckass padora Ne 1. BimsHue pa3nuyHbix ()akTOPOB HA CKOPOCTh XHUMHUYECKOU
peaxkuuu.

JemoHcTpanuu. 1. 3aBUCUMOCTb CKOPOCTH PEAKLIMK OT KOHLEHTPALUU PEArupyroIINX BELIECTB.
2. 3aBUCUMOCTb CKOPOCTH peaKkLiu OT TeMIepaTypsl. 3. 3aBUCUMOCTb CKOPOCTH PEaKLIUU OT
IIPUPOJIBI pEarupyOIINX BeIecTB. 4. BIusHue KOHLIEHTpAalluK Pearupyonmx BEeIeCTB Ha
XUMHUYECKOE paBHOBecUE (Ha mpuMepe B3auMoaencTBus xyopua xenesa (11I) ¢ ponanugom
Kanus). 5.B3aumopeiicTBre amoMUHMS ¢ HOJJOM B IPUCYTCTBUHU BOJIbl. 6 B3anmoneiicTeue
MepoKcua Bogopoia ¢ okcuaom maprania (VI).

Jladoparopubie onbITbl. 1. ONBITH, BBIICHSIOMIUE 3aBUCHMOCTh CKOPOCTH XHUMHUYECKOU
pPEaKIMU OT MPUPOAbI pearupyrolux BelecTB (B3auMOJeHCTBHE IIMHKA C COJITHOW M YKCYCHOM
KHCJIOTaMH), OT IUIOLIAAM IMOBEPXHOCTHU CONPUKOCHOBEHHUS (B3aMMOJEWUCTBHE Pa3IMUYHBIX IO
pasMepy TpaHyl IIMHKa C COJITHOM KHCJIOTOH), OT KOHIEHTpalMM U TeMIepaTypsl
(B3aumoneiictue okcuaa menu (II) ¢ cepHolt KUCAOTOM pa3IMYHON KOHUEHTPALMU MIPU pa3HbIX
Temneparypax). 2. Pa3noxeHnue nepokcuia BOIOpOAa B IPUCYTCTBUU KaTalu3aTopa.

Pacuérnbie 3axaun. 1. Pacuérsl no TepMOXUMHYECKUM YPAaBHEHUSIM.
Tema 2.PacTBopsl. Teopust 31eKTpoINTHYECKON AUcconranuu (94)

ITonsaTHE 0 pacTBOpax. BeniecTsa 3JeKTPOIUTHI U HEAJIEKTPOJIUTBL. MeXaHu3M
ANEKTPOJIUTUYECKON AUCCOIHUALNH BEIIECTB C HOHHOM CBA3BIO.

MexaHu3M IMCCOIMAlUU BEUIECTB C MOJSIPHONW KOBAJIEHTHOU CBSA3BIO.
CunpHbI€ U cl1a0bble JIEKTPOJIUTHI.

Peakuuu nonnoro oomena. CBoiCTBa HOHOB.

XHUMHUYECKUE CBOMCTBA KUCJIOT KaK 3JIEKTPOJIUTOB.

XUMHUYECKUE CBOMCTBA OCHOBAHUM KaK JIEKTPOJIUTOB.

XHUMHUYECKUE CBOMCTBA COJIEN KaK AJIEKTPOJIUTOB.



I'mpponus coment.

IIpakTnyeckasi padora Ne 2. Penienre skcriepuMeHTaIbHBIX 3a]1a4 110 TEME.

Pacyérnble 3axa4u. PacuéTel 10 XUMUYECKUM YPABHEHUSM, €CJIM OJJTHO U3 PEATUPYIOLIUX
BEIIIECTB J1aHO B U30BITKE.

JemoncTpanuu. 1. McnpiTanue BeniecTs, UX pacTBOPOB U PacIUIaBOB Ha 3JIEKTPUUECKYIO
IIPOBOAMMOCTb.

2. Bausinue paz0aBieHus Ha cTeneHb auccouuanuy. CpaBHEHUE SIEKTPUIECKON MTPOBOIUMOCTH
KOHIIEHTPUPOBAHHOI'O U pa30aBI€HHOI0 PaCTBOPOB YKCYCHOM KHCIIOTHI.

JlaGopaTopHbIe ONBITHI.
1. Peakmiu oOMeHa MeX]Ty pacTBOPaMH 3JIEKTPOIUTOB.

JKCKypcHusl B XUMHUYECKYIO JIAOOpaTOPHIO B LENISIX 03HAKOMIICHUS ¢ MpuémMamMu paboThI ¢
pacTBOpamH.

Tema TBoOpYecKkoii padoThbl. 3HAYCHUE HAYYHOM TEOPHUU ISl IOHUMAHMS OKPYKAOIIEr0 MUpA,
Hay4YHOHM U IIPAKTUYECKOHN JAEATEIBHOCTH

Paznean I1. DiieMeHTBI-HEMeTANIbI U MX BaskHelilue coequHenns (264)

Tema 3. O01mas xapakTepucTHKAa HeMeTAJLI0B (34)

DneMeHThI-HeMeTaJuIbl B mpupojae u B llepuonnyeckoit cucreme xumuueckux snementon J[.U.
Menpeneena.

[TpocTsie BeliecTBa-HEMETAIIbI, UX COCTaB, CTPOCHUE U CIIOCOOBI MOTYUYECHHUS.

BOI[OpOI{HI)IC 1 KUCJIOPOAHBIC COCANMHCHUA HEMETAJIIIOB

JemouncTpanuu. 1. OOpasisl MPOCTHIX BEIIECTB-HEMETAIIIOB U UX COSAUHEHUN.

Tema 4. [loarpynna Kucjaopoaa u eé THIHYHbIE MPeACTABUTEIN. (84)

OO0m1as xapakTepucTUKa HEMETAILIOB TOATPYIIIBI KUCIOPO/Ia.

Kucnopon u o30H. Kpyeosopom kucnopooda 6 npupode.

Cepa — npeacrasutens VIA-rpynmsl. Asutorpomnus cepbl. CBOWCTBA U IPUMEHEHHUE.
CepoBonopon. Cynbdusl.

Kucnoponcoaepxkaiue coenuuenus cepsl (1V).

Kucnoponconepxamue coequnenust cepsl (VI).

Tema S. Iloarpynna a3ora u e€ THNMYHBIC NPEACTABUTEIN.(74)

OO61as XxapakTepUCTHKA 3JIEMEHTOB MOATPYNIbI a30Ta. A30T — NPEACTaBUTENb VA-TPYIIIBIL.
Amvmuak. Comu ammonwms. Okcunbsl azota. A3oTHas kuciora u e€ comu. Pocdop u ero
coenurenus. Kpyzosopom gpocgopa 6 npupooe.

IIpakTyeckas padora Ne 3. [losryueHne aMmMuaKka U OIBITHI C HUM.

Tema 6.ITloarpynna yriepona. (74)
OO0mass xapakTepUCTHKa 3JEMEHTOB MOJArPYMIbl yrieponaa. Yriepoa — mnpeacraBurensb [VA-
rpynibl. AIoTponus yriepoja. AacopOmms.
Okcupp! yraepoaa.
VYronbHasg KUCI0TA U €€ COJIH.
Kpemuuii u ero coenunenusi. Cunuxkamuas npomMvluLIeHHOCHb.
IIpakTnuyeckas padora Ne 4. [lomyuenue okcuaa yriaepona (IV) m u3yueHue ero CBOMCTB.
Pacno3naBanue kapOOHATOB.
Hemoncrpaumu.l. Ilonyyenne ammuaka u uccienoBaHue ero cBOMCTB. 2. Ilomydenue u

MCCJIEIOBAHNE CBOMCTB IUOKcH A yrieposa. 3. OmbIThL, MOATBEPKIAIOIINE OOITHE XUMUICCKHE
cBoiicTBa KUCIOT 4. [lonyuenue kpemnuegou kuciomsi.). KaueCTBEHHbIE peaKIIMM HA AHUOHBI:



cynbpua-uoH, cyiabhar-uoH, KapOOHAT-UOH, XJIOPU-UOH, OPOMHUJI-UOH, MOIU]I-WOH, HUTpAT-
UOH, pocdaT-uoH.

Jla6opaTopHusble onbIThIl. O3HaKOMIICHHE ¢ 00pa3aMH CepPhl M € IPUPOIHBIX COCTUHCHUH.
2. Ilomydyenne aMMuaka W HCCleJOBaHUE €ro CBOMCTB 3. O3HAKOMJIEHHE C XHUMHUYECKUMU
CBOMCTBaMM BOJHOTO pacTBopa ammuaka. 4. [lonyueHue yriieKuciaoro raza U H3y4€HHE €ro
cBoiicTB 5. KayecTBeHHBbIE peakiMd Ha aHUOHBI KUCIOT. 6. BoccraHoBUTENbHBIE CBOMCTBA
Bojiopoja U yrieposa. 7. [TonydeHnue yroiapHO#M KHCIOTH U3 okcuaa yriepoaa (IV) u uzyuenue
ee cBoiicTB. 8. Pacno3naBanue XJ0puaoB, Cyiab(haToB, KapOOHATOB.

PacuétHble 3anaun. Brruncienue maccbl wid 0o0bEMa MPOAYKTa PEAKIUU 10 M3BECTHOM
Macce Wi 00bEMY UCXOIHOTO BEIIECTBA, COICPIKAIIETO MPUMECH.

Tembl TBOpYeCKHX padoT. XMMHUECKHE CBOWCTBA AJIEMEHTOB U UX POJIb B 3KOJIOTHMUECKHUX
npoueccax (Ha npumepe n3yd4eHHbIX aneMeHToB IV, V, VI rpynn).
®ocdop (a3oT, cenen, 60p). PacnpocTpanenue B npupoze; cocTaB, CTPOSHUE, CBONCTBA U POJIb

HEMETAJUIOB B TexHOochepe. KpeMHMI B MONYIMpPOBOIHUKOBON MPOMBITIIIEHHOCTH. COJTHEYHBIE
OaTapeu

Paznean I11. Metasuibl. (94)

Tema 7. O01ue cBOMCTBa MeTAJLIIOB (44)

DNeMEeHTBI-METaJUIBl B TPUpOJIe U B MepuoAnueckoit cucteme. OCOOEHHOCTH CTPOCHHUS HX
aTOMOB.

Kpucrammuueckoe cTpoeHHe U PU3MKO-XMMUYECKHE CBOWCTBA METAILJIOB.

DIEKTPOXUMHUYECKHE MTPOLECCHI. DICKTPOXUMHUYCCKHIA Psijl HAMTPSHKCHUN METAIIIOB.

CmunaBebl. [ToHsITHE KOPPO3UU METAILIIOB.

Kopposus memannos u mepvlt 60pvowi ¢ Hell.

JemoncTrpanuu. 1. OO0pa3ubl METalUIOB U UX COCAUHEHHM, HM3YYEHHE HX DIIEKTPUUYECKOU
OPOBOIUMOCTH. 2. TemnonpoBOAHOCTh MeTAIOB. 3. MoJenu KpUCTAUTMYECKUX PEHIETOK
METAaIJIOB.

Tema 8. MeTanibl ri1aBHbIX B NO00YHBIX noarpynn (94)

Mertannsl |A-rpyniel nepuogu4eckoi CUCTEMBI M 00pa3yeMble UMU MTPOCThIE BELIECTBA.
Mertamnsl [IA-Tpynnsl NepuOgUYEcKOld CUCTEMBl M MX BakKHeWIIWe coennHeHus. JKEcTKocTh
BOJIbL. Pontb memannos lIA-epynnwvl 6 npupooe.

AJIOMUHUH U €70 COEITNHEHUS.

Keneszo — npencraBuTenb METANIOB TOOOYHBIX NOArpYyNIl. BajkHele coelnHeHus xKene3a.

IIpakTuyeckas padora Ne 5. Pemenne skcnepuMeHTaNbHBIX 3a71a4 10 TeMe «MeTab».

JemoncTpanuun. 1. B3auMmopeiicTBue MeTalioB ¢ HeMmMeTallaMd M Bojoul. 2. ['openwe,
B3aMMOJICIICTBHE C BOJOM JIUTHA, HaTpus W Kaiblus. 3. B3aumonelicTBue ¢ BOJOM okcuaa
kanpius. 4. KauecTBeHHBIE peakIMy Ha MOHBI Kanblus U Oapus. 5. YcTpaHeHHE >KECTKOCTH
BOJEI. 6. BzanMoaeicTBHe aIFOMUHUS C BOJOH.

JlabopaTopubie onbiThl. 1. PaccMoTpenue o0pa3noB MeTaioB, UX COJEHM U MPHUPOIHBIX
coenquHeHuil. 2. B3aumopneilcTBME MeETAIOB C pacTBOpamMH cojieil. 3. O3HakomiieHHE ¢
obOpasmamu crutaBoB (KoJuieknmu «MeTtaitel U criaBbi»). 4. O3HaKOMJIEHHE C 0O0pas3iamu
NPUPOIHBIX COETUHEHUH Kanblus. 5. O3HaKOMIIEHHE ¢ 00pa3liaMu allOMUHUS U €T CIUIaBOB. 6.
OzHakomiieHHe ¢ oOpa3amMu 4yryHa u ctaiu. 7. CBoiicTBa OKCHIOB U THIPOKCHIOB aJTIOMUHUS,
0Ji0Ba, cBUHIIA. 8. [lomyueHnue u uccnegoBanue cBOMCTB ruApokcuios xkenesa (I11) u xxenesa (III).



9. KauecTBeHHbIE peakIMM Ha HMOHBI kene3a. 2. B3aumopelcTBMEe IMHKAa U JKejle3a C
pacTBOpaMM KHCJIOT U IIETOYECH.

Tema TBOpYeckoii padoThl. MeTauTbl 1 COBpEMEHHOE 00IIIECTBO
Pazgean IV. O0mue cBeennsi 00 oprannvecknx coeqnHenusx. (124)

Tema 9. YrueBogopoasbl. (54)

Bo3HMKHOBEHME W pa3BUTUE OPraHMYECKOM XUMUHU — XHMHUU COECJAUHEHHI YIIIepoJa.
Knaccudukanuss 1 HoOMEHKIATypa YriieBonopoaoB. IIpenenbHbie YriIeBOJOPOIbl — aJIKaHBI.
HenpenenbHbie yrieBogopoapl — ailkeHbl. HenpenenbHble yrieBoaOpOIbl — aAJIKHUHBL.

[TpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB

Temal0. Kucsiopoacoaep:kaiue opraHudeckue coeuHeHus . (24)
Kucnoponconepxkamniue opranndeckue coeauaenus. Crimptsl. KapOoHOBBIEC KUCTOTHI

Tema 11. Buosiornyecku BaskHble OpraHnyeckue coequHenus. (54)

buonornuecku BaxXxHble COETMHEHUS] — XKUPBI, yriaeBoAbl. benku.

JNemoncrpanuun. 1. Komreknusa «Hedts u  wedrenmpomyktsi». 2. Mogenn MoKy
OpraHMYyecKkux coeauHeHuid. 3. Bocruiamenenue cnuptoB. 4. OmnbIThl, NOATBEPKIAOILINE
XUMHUYECKHE CBOHCTBA KapOOHOBBIX KHUCIOT. 5. Moxjens Molekynbl Oenka. 6. JleHarypanus
Oenka.



TemaTH4eckoe MJIAHUPOBaHKe. 9 Kiacc.

Paspen 1. [loBTOpeHne HEKOTOPHIX BONMPOCOB Kypca paxr. Koa-Bo
Heopranmuyeckoii xumuu 8 kiacca. (34) 4aCcTh 4acoB
1 | 1. BBogmsrit mHCTpyKTaxX 10 T.b. IloBTOpenue kypca xumun 8 1
Kjacca.
2 | 2.IloBTopenune. OCHOBHBIE KJIACCHI BEIIECTB M UX CBOWCTBA. 1
3 | 3. BxoaHasi THATHOCTHKA 1
Pa3znen 2. Teopernyeckne ocHOBBI XuMuM (124) 12
Tema 1. XumMnyeckne peakium U 3aKOHOMEPHOCTH UX
nporexanusi (34) 3
4 | 1 DHepreTuka XUMHUYECKUX peakuuil. CKOpOCTh XUMHYECKOM JI.O. 1
peaKnuu. qDaKTOpBI, BJIMAOIUE HA CKOPOCTh XUMUYECKUX peaKI_II/Ifl. Ngl
5 | 2. [loHsATHE O XUMUYECKOM PABHOBECHUHU. 1
6 | 3. IIpaktuyeckass pa6ora Ne 1. Bmusaue paznuunbix | [1.P. Nel 1
($akTOpOB HA CKOPOCTh XMMHYECKON PEeaKIIHH.
Tema 2. PacrBopbl. Teopusi 3JIeKTPOJUTHYECKON
aucconnanmnu (9 4)
7 | 1. llonarue o pactBopax. BemectBa 3I€KTpOIUTH U 1
HEAJIEKTPOJIUTHI. Mexanuszm ANEKTPOJIUTUYECKON
JIUCCOLIMAlMMA BEIIECTB C MWOHHOM CBS3bIO, C MOJIAPHOU
KOBAQJICHTHOM CBA3BIO.
8 | 2. CpoiictBa nonos. CHIIbHBIE U CITa0bIe AIIEKTPONUTHL. Peakium 1
MOHHOTO OOMEHa.
9 | 3. XuMu4eckre CBOMCTBA KHCIIOT KaK DJIEKTPOJIUTOB. JI.O. Nel 1
10 | 4. Xumuueckue cBOHCTBa OCHOBAHHI KaK AJIEKTPOJIMTOB. 1
11 | 5. Xumuueckue CBOMCTBaA coJiel KaK 3JIEKTPOIUTOB. 1
12 | 6. 'maponm3 coneit 1
13 | 7. O606menue 3Hanut Mo Teme 2. 1
14 | 8.IlpakTHyeckas pabota Ne 2. Pemenue | I1.P.No2 1
AKCIIEpUMEHTANIbHBIX 3anay 1o Tteme «PactBopel. Teopus
AIIEKTPOIUTUUECKON JUCCOLIMAIIII.
15 | 9. KonTpoasnas padora Ne 1. Ilo Teme «PacTBopbI» K.P.Nel 1
Pa3nen 3. DiieMeHTBI-HEMETAJJIbLI M UX BasKHeH IHe 26
coequHeHus (26 1)
Tema 3. O0mass xapakrepucTuka HeMeTaJLI0B (3 1) 3
16 | 1. DnemeHThI-HeMeTaJUIbl B mpupoae W B Ilepmoanueckoii 1
cucteMme xuMudeckux siaeMmenToB /.M. Menpaeneera
17 | 2. TIpocThie BemiecTBa-HEMETAUIBI, X COCTaB, CTPOCHHE U 1
CI0CcOObI MOJTYYEHHUSI.
18 | 3. BomopoaHbie 1 KUCIOPOIHBIC COSTUHEHUS] HEMETAINIOB 1
Tema 4. Iloarpynma Kucjaopoga HW eé THIHYHBbIE 8

npeacrapuresu (8 4)




1.00mas XxapakTepUCTHKA HEMETAIOB MOATPYIITBI KUCIOPO1a 1
20 | 2. Kucnopon u 030H. Kpy2ogopom Kuciopooa 6 npupooe. 1
21 | 3. Cepa — mpencraButenb VIA-rpyIiebL. J1.O 1
Amotponus cepbl. CBOWCTBA U IPUMEHEHUE Nel
22 | 4. CepoBonopos. Cynbhusl. 1
23 | 5.Kucnopozaconepxkammue coequnenus cepsl (IV). 1
24 | 6. Kucnopoaconepxkamue coeauHeHus cepsl (VI). J1.O. 1
Ne5
25 | 7. IIpon3BOACTBO CEPHOI KUCIIOTHI.
26 | 8. O6o6maronMii ypok 1o reme 4.
Tema S. Iloarpynmna a3ora u eé THIIMYHBIE IPEACTABUTEIH 7
(69
27 | 1. OOmas XapaKTepUCTHUKa OHIIEMEHTOB IOATPYIIbI a30Ta. 1
A30T — nipencTaBuTenb VA-TpyNIbL.
28 | 2. Ammuak. Conr aMMOHMSL. 1
29 | 3. Ilpakruyeckass padora Ne 3. Ilonyuenue ammmaka u | [1.P.Ne3 1
OTIBITHI C HUM.
30 | 4. Oxcunpl a30Ta. 1
31 | 5.A30THas KucnaoTa U €€ CoJu.
32 | 6. ®ochop u ero coemunenusi. Kpyeosopom ¢hocgopa & 1
npupooe
Tema 6. Iloarpynna yriepoaa (8 u) 8
33 | 1. Obmas xapakTepuCTHKa 3JIEMEHTOB MOATPYIIIbI yriepo/a. 1
VYrnepon — npencraButens [VA-rpynmbel.  Anorpornus
yraepojaa. AacopOuus.
34 | 2. Okcunbl yriepoaa. 1
35 | 3. YronpHas KUCIOTa U €€ COMu. J1.O 1
Neq, 7
36 | 4. TpakTuueckasi padora Ne 4. [lonyyenue okcuna yrinepona | [1.P.Ned 1
(IV) u uzyuenwue ero cBoiicTB. Pacno3naBanue kapoOHATOB.
37 | 5. Kpemuwnit u €ro COEIMHEHMU. Cunuxamnuas | J1.O. 1
NPOMBIULIEHHOCD. Ne9
38 | 6.IlpakTnyeckass padora Ne 5. (6) «Munepaiabhbie | [L.P ;5
yA00peHus».
39 | 7. O6006mEeHNE 3HAHUIT 10 TeMaM 3—6. 1
40 | 8. KoutpoJabHas padora Ne 2 «HemeraLiabD) K.P.Ne2 1
Pa3znen 4. Meraasl (13 4) 13
Tema 7. O01mue cBoMcTBa MeTALIIOB (4 1) 4
41 | 1. DneMeHTHI-METalIbl B NPUPOJIE U B TEPUOIUYECKON 1
cucreme. OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
42 | 2. Kpucrammmueckoe crpoeHne u  ¢usuko-xumuueckue | JI1.O. 1
CBOMCTBA METAJUIOB. Nel
43 | 3.DneKTPOXUMHUYECKUE MPOLECCHl. JINEKTPOXUMHUYECKHU Ps 1
HaIPsHKEHUN METAJIOB.
44 | 4. CrunaBel. [loHsiTHE KOPPO3HH METAILIOB. JL.O. 1
Kopposus memannoe u mepvi 60pvobl C Hell. No3
Tema 8. MeTaJIbI IJIABHBIX U MOOOYHBIX MOATPYNTI 8
(10 v)
45 | 1. Mertannsl  [A-rpynnel  nepUOAMYECKON CHUCTEMBI U 1
o0pa3yemble MIMH IPOCTHIE BEIIECTBA.
46 | 2. Mertamer [IA-rpynmel  mepuoandeckoit cucrtembl u ux | JLO.Ned 1




Ba)KHEUIIINE COETUHEHUS.

47 | 3. XKéctkoctb Boabl. Poab memannog [IA-epynnei 6 npupooe 1
48 | 4. AMOMUHUI 1 €T0 COCTUHCHUSI. J.0 1
Ne5, 7

49 | 5. XKene3o — npeacraBuTelb MeTAIUIOB M000YHBIX oarpynm. | JL.O. Ne6,8 | 1
BaxxHelime coelMHEHUs XKelesa.

50 | 6.Metamnyprusl.

51 | 7. O600meHnue 3Hauuii o TemaM 7, 8 1

52 | 8.IlpakTuyeckas padora Ne 6.Pemenne skcriepumentanbibix | [1.P. 1
3a7a4 o teMe «MeTajuib. Ne 6

53 | INoBTopenwue. [Toaroroska k K.P.

94 | 9. KoutpouabsHas padora Ne 3. Ilo Teme «MeTa/LuIbI» K.P. Ne3 1
Paznen I'V. O6ume cBeenusi 00 OpraHnyecKux 11
coennueHusx (12 1)

Tema 9. YrueBoaopoasl (5 1) 5

55 | 1. BO3HHMKHOBEHHE U pa3BUTHE OPraHUYECKOM XHMHUU — 1
XUMHUH COSAMHEHUN yriepoa.

56 | 2. Kiaccudukanus 1 HOMEHKIIATypa YTJIeBOIOPOJIOB. 1

57 | 3. IlpenenbHbIC YIICBOAOPOIbl — aJIKaHbI. 1

58 | 4. HempenenbHBIC YIIIEBOJOPOIBI — AJTKCHBI. 1

99 | 5. HempenenbHble yriieBOAOpOAbl — ankuHBL. [IpupogHbie 1
HCTOYHUKH YTJIEBOJOPOJIOB
Tema 10. Kucaopoaconep:kammue OpraHnyecKue 2
coeuHeHus (2 1)

60 | 1. Kucnopocomepskaniye OpraHndecKiue COeTMHCHHUS. 1
Cnuprsl.

61 | 2. Kap6OHOBBIE KHCIIOTHI. 1
Tema 11. buosoruyecku BakKHble OpraHu4YecKHue 2
coelMHeHUs ((KMPbI, YI1eBobl, 6eakn) (5 4)

62 | 1. buonornyecku BaxxHbIe COETUHEHUS — >KUPBI, YTIEBOIbI. 1

63 | 2. benkwu. 1

64 | 3.IlonuMepsl U KHU3Hb.

65 | 4. UToroBasi KOHTpOJIBLHAsi pagoTa Ne4. K.P.Ne4 1

66 | 5.Anamu3 K.P. [loBropenwue. 1
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