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MosicHuTenbHas 3anuncka

MepeyeHb HOPMATUBHLIX JOKYMEHTOB, UCMONb3YEMbIX A1 COCTaBneHust paboyei nporpammel: Paboyasi nporpamma
Mo XMMWW A1 OCHOBHOW LLKOMbI COCTaBMNeHa Ha ocHoBe: PyHaamMeHTanbHoro siapa coaepkaHus obLero
o6pa3oBaHns 1 B COOTBETCTBUM C [OCyAapCTBEHHBIM CTaHAApTOM obuero obpasoBaHust (npuka3s MuHucTepcTea
obpa3zoBaHus n Hayku Poccuiickon ®epepauum ot 17.12.2010 r. Ne 1897);

®epnepanbHoro 3akoHa oT 29 gekabps 2012 roga, Ne273 (PegepanbHbin 3akoH «O6 obpas3oBaHum B PPy);

TpeGoBaHuit kK pesynbTaTtam OCHOBHOro 06LLero o6pasoBaHus, NPeacTaBneHHbIX B dheepansHOM rocydapCTBEHHOM
obpasoBaTenbHOM cTaHaapTe 06Lero o6pa3oBaHyst BTOPOro MOKOMEHNs. B Heit Takke y4nTbIBaOTCA naen passutus
1 hOPMUPOBaHMS YHUBEPCATbHBIX YHeOHbIX OeCTBUI AN OCHOBHOMO 06LLero oGpasoBaHus.

MocTtaHoBneHns MaBHoro MocyaapcTBeHHOro caHuTapHoro Bpada Poccuiickon denepaumm «O6 yTBepXaeHUN
CaHluH 2.4.2821-10 «CaHutapHo-anugemmnonormyeckne TpeboBaHus K yCroBrsiM U opraHv3auum obyyeHns B
o6ueobpasoBaTenbHbIx yupexgeHusx» ot 29.12.2010 Ne189;

Mpukaza MuHo6pHayku Poccum ot 31.03.2014 Ne 253 «O6 yTBepxaeHun deaepanbHOro nepeyHst y4ebHukos,
pekoMeHOyeMbIX K UCMONb30BaHWI0 NpY peanuaaumnm MMEKLLMX rocy4apCTBEHHYHO akkpeauTaumo obpasoBaTenbHbIX
nporpaMM HadanbHOro obLLero, OCHOBHOro obLero, cpegHero obuiero obpasoBaHus»

B cooTtBeTCcTBUM C hepepanbHbiM 6a3ncHbIM y4ebHbIM nnaHom, 6asucHbiM nnaHoMm MBOY « BbicokononsiHckas
COLL» MutenuHckoro parioHa, PsisaHckon obnactu.

YcTaBa o6pa3zoBaTenbHoro yupexaeHuss MBOY «BiicokononsHckas COLL».

3a ocHoBy paboyer nporpaMMbl B3siTa nporpaMmma Kypca xummnm anst 8-9 knaccos obuieobpasoBaTenbHbIX
yupexaeHun, onybnukosaHHas nsgatencteom «lpocseweHne» B 2013 rogy (CH60pHMK nporpamm Kypca XMmMun K
yuebHukam xumnn astopos I.E.Pyaautuca, ®.I . PensamarHa ans 8-9 knaccos).

Llenn o6yyeHus ¢ yueTom cneuymcpmkm y4ebHOro npegmera
OCHOBHbIE Lenu U3y4eHUs XMM1UN HanpaBreHbl:

e Ha OCBOeHUe Ba)XHEeMLIMX 3HAHUWN 00 OCHOBHbIX MOHATUAX M 3aKOHAX XUMUN, XUMUYECKON CUMBOJIUKE;

® Ha oBnageHue yMeHUsIMU HabnoaaTb XMMUYECKe SBIEHVS, MPOBOAUTL XMMUYECKUNIA SKCTIEPUMEHT,
NpoM3BOANTb PacyeTbl Ha OCHOBE XMMMUYECKUX POPMYIT BELLECTB M YPaBHEHUIA XMMUYECKUX PeaKkLui;

° Ha pa3BuUTUe Nno3HaBaTesIbHbIX NHTEPEeCOB N UHTEeNNEeKTyalbHbIX crnocobHocTeln B npouecce nposegeHna
XUMWUYECKOro aKcrnepnmMmeHTa, CaMoCTOATENIbHOIo I'IpVIO6peTeHVIF| 3HaHWU B COOTBETCTBUMN C BO3HUKAIOLLIMMN
XN3HEHHbIMN I'IOTpe6HOCTF|MVI;

e  Ha BOCNUTaHWE OTHOLLEHMS K XMMUM KaK K OBGHOMY U3 oyHOAaMeEHTamnbHbIX KOMMTOHEHTOB €CTECTBO3HAHWS 1
anemMeHTy obLLe4enoBeYeckon KynbTypbl;

®  Ha NpUMeHeHue NOoNyYeHHbIX 3HAHUU U YMEHUI a1 Ge30MacHOro UCMonb30BaHUs BELLECTB U
mMaTepumarnoB B GbITy, CEMbCKOM XO35IMCTBE W HA NMPOM3BOACTBE, PELLEHUS MPaKTUYECKUX 3afad B
NOBCEAHEBHOW XMN3HU, MPeaynpeXaeHns SBNEeHNR, HAHOCALMX Bper, 340PO0BbI0 YENOBEKa U OKpyXatolLee
cpene.

3apaum obyyeHus.

OpaHol 13 BaxKHeNLWNX 3agav OCHOBHOIO odLLero 06pa3OBaHVIF| ABIIAETCA NoAroToBKa o6yqarou.|,mxc;| K OCO3HaHHOMY
N OTBETCTBEHHOMY Bbl60py XU3HEHHOIo " I'IpOCbeCCVIOHaJ'IbHOFO nyTn. 06yqarou.w|ec;| LOOJTKHbI HAYy4YNTbCA
CaMOCTOATENbHO CTaBUTb LUenn n onpenendatb Nyt nx JOCTXeHUA, NCnonb3oBaTb I'IpVIOGpeTeHHbIVI B LLKOJ1€ OnbIT B
peaanoVI XU3HU, 3a paMKamMmu yqeGHoro npouecca.

XrmMmunst Kak y‘-le6HbIl7I npegmMmeTt BHOCUT CleJ,eCTBeHHbII;I BKInag B BOCNUTaHMe U pa3Butne 06yqa+ou.w|xc;|; OHa npun3BaHa
BOOPYXNTb X OCHOBaAMUN XUMNYECKNX 3HaHWUN, HEOOXOAMMBIX ON1s1 MOBCEAHEBHOM XXM3HN, 3aN0XNTb beH}J,aMeHT and
JanbHenwero COBepLUEeHCTBOBAHUA 3TUX 3HaHWI, a Takke crnocobcTBOBaThL 683OI'IaCHOMy nosegeHuio B
Opr)KaFOLIJ,eVI cpeage un 6epe>|<Homy OTHOLLEHMIO K HeW. Pa3Butre nosHaBaTernbHbIX MHTEPECOB B NpoLecce
CaMOCTOATENNbHOIO I'IpVIO6peTeHVIF| XUMUYECKNX 3HAHU N NCMOSb30BaHUE pasfnyHbIX MICTOYHUKOB MHGOpMaLmn, B
TOM YuUCIe KOMMbTEPHbIX.

BocnutaHue y6e)K,D,eHHOCTVI B NMO3UTUBHOW POSIN XMMWUN B XXN3HWU COBPEMEHHOIO obuiecTBa, HE0O6X0OUMOCTU
XUMNHECKN TPaMOTHOIO OTHOLUEHUA K CBOEMY 340P0OBbH U Opr)Ka}OLLI,eVI cpene.

O6wasn xapakTepucTuka y4e6Horo npegmeTa.

B copepxaHun gaHHoro KypcCa npeacraslieHbl OCHOBONonararnwme tTeopetnHeckme ceeeHmna no xmummm,
BKno4awwme ndydeHne coctaBa U CTpoeHua sellecTs, 3aBUCUMOCTU UX CBOWCTB OT CTpOeHuda, nuccnegosaHmne
33KOHOMepHOCTel7I XUMUYECKNX npeBpau.l,eHvuZ n nyTeﬁ ynpasneHna nMn B Lenax nonyy4yeHna BelecTs, MaTtepunanos,
Heprun.

ConepmaHMe yqe6Horo npegmMeTa BKIoYaeT cBeeHNA O HeopraHM4eCKnx BelecTBax, X CTPOEHUN U CBOMCTBax, a
TaKXe XMMUYEeCKMX npoueccax, NnpoTeKkarLmnx B OKpyKaoLem Mmpe. Hanbonee cnoxHble anemMeHThbI



dyHAaMeHTanbHOro SApa CoaepxaHus obLlero o6pa3oBaHuUst Mo XUMUK, Takue, Kak OCHOBbI OpPraHUYecKom 1
MPOMBILLNEHHON XMMUK, MEPEHECEHBI B MPOrpammMy cpegHen (nonHoi) obLieobpa3oBaTenbHOM LUKOTbI.

TeOpeTI/I‘-IeCKy}O OCHOBY M3y4eHusa HeopraqueCKon XMMWUKN COCTaBNAEeT aTOMHO-MOJEKYndapHoe y4yeHune,
nepmonmqecmﬁ 3akoH [.1. MeHgeneesa c KpaTknumMun ceeaeHnAaMmn o CTpoeHnn atoMmoB, Buaax XUMUNYECKOW CBA3M,
3aKOHOMEPHOCTAX NPOTEKaHNN XUMMUYECKUX peaKLl,I/IIZ.

B n3y4eHum kypca 3HaunTernbHa porb OTBOAMTCSH XUMUYECKOMY SKCTIEPUMEHTY: NMPOBEAEHUIO MPaKTUYECKUX U
nabopaTopHbIX PaboT M OMUCaHMWIO UX Pe3yNbTaToB; COBMIOAEHMIO HOPM U MPaBUI NOBEAEHUSI B XMMUYECKUX
nabopartopusix.

[na co3HaTenbHOro 0CBOEHUS npegmveTta «XUMUSI» B LUKOMNbHbIN KYPC BKINOYEHbI ob6s13aTenbHble KOMMOHEHTbI
coaepxxaHuna coBpeMeHHOro XmMmmn4eckoro o6pasoBava:

1) Xumu4deckue 3HaHuUs (TeopeTqueCKme, MeTogonorndyeckue, npuknagHble, onncatesfibHble — A3bIK HAaYKK,
akcuonorunvyeckue, nctopuyeckme n ,Elp.);

2) pasnu4yHble yMeHusl, Hasblku (0bLLey4ebHble 1 cneuundmryeckme No XMMmm);
3) UeHHOCMmHbIE OMHOWeEHUST (K XUMWUW, XW3HWU, NpUpoae, 00pasoBaHuto U T. 4.);

4) onbim npodykmueHol desimeslbHOCMU Pa3HOro xapakTepa, obecrneymBatoLLnin pa3BUTMe MOTUBOB, UHTENIEKTA,
cnocoBGHOCTeN kK camopeanusaunm U Apyrmx CBOMCTB NIUYHOCTU YYEHUKA;

5) knroyeesbie u y4ebHo-XxuMu4eckue KomrnemeHyuu.

B kauecTBe UEHHOCMHbIX OPUEHMUPO8 XMMNYECKOro 06pas3oBaHms BbICTYNaT 06bEKThI, N3yHaemble B KypCe XMMUM,
K KOTOpPbIM Y 00yyaroLmxcs hopM1MpyeTCs LLEHHOCTHOE OTHOLLEHME. [pyn 3TOM BeAyLLYO porb UrpatoT
no3HaBaTesbHble LLIEHHOCTU, TaK Kak AaHHbIA y4eOHbIN NpeamMeT BXOAUT B rpynny npegMeToB no3HaBaTeNbHOro
UMKNa, rnaBHas Lernb KOTOPbIX 3aK/MYaeTCs B U3y4eHMn Npmupoapl.

OcHoBY rosHagamersbHbIX UeHHOCMeUl COCTaBNSAT Hay4YHble 3HAaHUS, HAyYHblE METOAbI NO3HaHWS.
Mo3HaBaTenbHbIE LIEHHOCTHbIE OPUEHTaLMM, (DOPMUPYEMbIE B MPOLIECCE N3YHEHUS XUMUU, NPOSIBMSIOTCS B
NpUsHaHUK:

- LLEHHOCTW HAaY4YHOrO 3HAHWS, €ro NPaKTUYECKOM 3HAYNMMOCTM, JOCTOBEPHOCTY;

- LLEHHOCTUN XMMUYECKNX METOAOB UCCNeA0BaHMs XXMBOW N HEXMBOW NPUPOAbI.

Pa3BuTne nosHaBaTeNbHbIX LIEHHOCTHbLIX OPUEHTALMIA COAEPXKAHMS Kypca XMMKUM NO3BONSET chOpMUPOBaTh:

- YBaXUTENbHOE OTHOLLEHMWE K CO3naaTenbHON, TBOPYECKOW AEATENbHOCTY;

- MOHMMaHMe HeobXoaMMOCTM 300POBOro 0Opasa XNU3Hu;

- NOTPeGHOCTL B 6€3yCNOBHOM BbINOMHEHWM NpaBu 6€30MacHOro NCNonb30BaHWs BELLECTB B MOBCEAHEBHOW XU3HW;
- co3HaTenbHbIN BbIOOp ByayLLer NpodeccMoHanbHON AeATENbHOCTY.

Kypc xumnm obnagaet BO3MOXHOCTAMU Ans POPMUPOBAHNSA KOMMYHUKaMUBHbIX UeHHOCMeU, OCHOBY KOTOPbIX
COCTaBMsAOT Npouecc obLeHns, rpamoTHas pedb. KOMMYyHUKaTUBHbIE LLEHHOCTHbLIE OPUEHTALIMM Kypca
cnocobCTByHOT:

- NPaBUNbHOMY WCMONb30BaHUK XUMUYECKON TEPMUHOMOMMU U CUMBOUKY;

- pa3BuTUIO NOTPEGHOCTU BECTW AMaror, BbICMyLUMBATL MHEHWE OMNMOHEHTA, y4acTBOBaTb B AVCKYCCUM;
- Pa3BUTUIO YMEHUS OTKPBITO BbIpaXaTb U apryMEHTMPOBAHO OTCTaVBaTb CBOK TOUKY 3PEHUS.
Pe3ynbTaThl oCBOEHUs y4e6HOro npegmeTa « XuMusi»9 knacc.

I/I3yquV|e XMMWM B OCHOBHOW LLKOSE AaeT BO3MOXHOCTb JOCTUYb cnegyrunx pesynbTaTtoB B
HanpaeleHnn MMYHOCTHOIO Pa3BUTUA:

-hopmumpoBaHue YyBCTBa ropaocTtu 3a pOCCMVICKyI'O XUMUYECKYHO HayKy;

-hopmMmMpoBaHmE LLENOCTHONO MUPOBO33PEHUS, COOTBETCTBYHLLEro CoBpeMeHHOMY YPOBHIO Pa3BUTUA HAYKN N
obLecTBeHHOM NPaKTUKK, a TaKkke colmaribHOMYy, KyJibTYPHOMY, A3blIKOBOMY N yXOBHOMY MHOF006pa3VIPO
COBpPEMEHHOIro mmnpa;

-hopmMmpoBaHmMe OTBETCTBEHHOIO OTHOLLEHUS K YY4E€HUK, TOTOBHOCTU U CnocobHOCTYU K CamMopa3BnUTUIoO n
CaMOO6pa3OBaHVIIO Ha OCHOBE MOTMBALIUN K o6yqumo 1 NO3HaHutO, Bbl60py npouUnNLEHOro 06paaoBaHv|;| Ha OCHOBe
WHdopmMaLmm o CyuwiecTByrLnx npodgeccusix n NYHbIX NpodeccMoHanbHbIX NPeaNnoYTEHUHN, OCO3HaHHOMY
NOCTPOEHUO VIH,D,VIBVIJJ,yaJ'IbHOVI o6pasoBaTean0|7| TPaeKTopumn C y4eTom yCTOVI‘-MBbIX no3HaBaTellbHbIX MHTEPECOB;

-(hOpMUPOBaHNE KOMMYHUKATUBHOW KOMNETEHTHOCTM B 06pa3oBaTenbHOM, 06LLECTBEHHO NONE3HOW, y4ebHO-
“ccnefoBaTenbCKoii, TBOPYECKON U APYTMX BUAAX OESTENbHOCTY;

-(hOpMMpPOBaHEe NOHMMAaHWS LLeHHOCTM 340POBOro 1 6e3onacHoro o6pasa Xu3Hu; YCBOeHWe Nnpasun
MHOMBMAOYaNbHOrO M KOMNMeKTUBHOrO 6e30nacHoro NoBeaeHNst B Ype3BblYaiHbIX CUTYaLMSIX, YTPOXKaOLLIMX KU3HU 1
30POBbLIO NOAEN;



-CbOpMI/IpOBaHI/Ie no3HaBaTeNbHOM U I/IHCbOpMaLI,I/IOHHOIZ KynbTypbl, B TOM 4YMCIie pa3BnuTne HaBblKOB
camocCToATENbHON pa6OTbI C y‘-le6HbIMVI nocobusiM1, KHUramu, AOCTYNHbIMU MHCTPYMEHTAMUN N TEXHNYECKNMU
cpeacrteamu I/IHCbOpMaLMOHHbIX TEXHOMNOrni;

-cbopmmpoBaHne OCHOB 3KONOMMYECKOrO CO3HAHWSA Ha OCHOBE MPU3HAHKS LIEHHOCTU XXM3HM BO BCEX €€ MPOSABIEHMSAX
N HeOOXO4MMOCTM OTBETCTBEHHOTO, 6EPEXHOI0 OTHOLLEHWS K OKPY>KatOLLEN Cpeae;

-pa3BnTUE rOTOBHOCTU K peLleHU0 TBOpPpYEeCKNX 3aadad, YyMeHUa HaxoOunTb ageKkBaTHble cnocobkl noBeAeHUs
B3aMMOLAENCTBMUSA C napTHepamun BO BpemMa yqe6H0171 n BHeyHeGHOVI AeATenbHOCTN, CNOCOBHOCTU OLeHMBaTL
I'Ip06J'IeMHbIe CuUTyaummn n onepaTtnBHO NpUHUMaTbL OTBETCTBEHHbIE pelleHUA B pa3findHbIX NPOAYKTUBHbLIX BUOaX
AeATenbHOCTU (yqe6Haﬂ NONCKOBO-UCCIiegoBaTenbckas, KJ'Iy6HaF|, NPOeKTHadA, KpyXKkoBad U T. n. )

MeTanpeaMeTHbIMU pe3yfibTaTaMu OCBOEHUS] OCHOBHOM 06pa3oBaTenbHO NporpaMmMbl OCHOBHOIO 06LLErO
06pa3oBaHns SBNSIOTCS:

-OBnajieHne HaBblkaMy CaMOCTOSITENIbHOro NPUOBPETEHMS HOBLIX 3HAHWI, OpraHu3auum y4ebHom OesTENbHOCTH,
noucka cpeacTB €€ OCYyLUECTBIEHNS;

-yYMEHUEe NnaHnpoBaTb NyTW AOCTMKEHUS Lenen Ha OCHOBE CaMOCTOATENbHOro aHanm3a ycrnoBuii U cpeacTB ux
OOCTMKEHMS!, BblAENsiTb anbTepHATUBHbIE CNOCOOLI JOCTWKEHUS Lienu 1 BbibnpaTtb Hanbonee aheKkTUBHbLIN
cnocob, ocyLLeCTBNATbL NO3HaBaTENbHY pediekCuto B OTHOLLIEHWUN AENCTBUIA MO PELLEHNIO Y4eOHLIX 1
no3HaBaTesbHbIX 3a4aq.

-yMeHve NoHMMaTb NpobnemMy, CTaBuTb BOMPOCHI, BblABUraTb rMnoTesy, AaBaTe OnpeaeneHne noHsaTUaM,
KnaccuduumpoBaTh, CTPYKTYpPMPOBaTbL Matepuarn, NpoBOANTb 3KCNIEPUMEHTbI, apryMeHTUpPOBaTe COOCTBEHHYHO
no3nuuto, opMynNMPOBaTh BbIBOALI U 3aKIOYEHUS;

-YMEHNE COOTHOCUTbL CBOM AENCTBUS C NITAHUPYEMbIMU pe3yribTaTaMm, OCYLLECTBSATb KOHTPOSb CBOEN
0esTenbHOCTM B MpoLecce AOCTUXKEHUS pe3ynbTaTta, onpeaensatb Cnocodbl 4ENCTBUIA B paMKax NpeasioKeHHbIX
yCrnoBui 1 TpeboBaHWI, KOPPEKTUPOBATL CBOU AENCTBUS B COOTBETCTBUM C U3MEHSIIOLLIENCSA CUTyaunen;

-thopmumpoBaHve 1 pa3BnTUE KOMMNETEHTHOCTM B 06NACTW UCMONb30BaHNA MHCTPYMEHTOB U TEXHNUYECKMX CPEACTB
NHMOPMAaLMOHHBIX TEXHONOMMIA (KOMMBLIOTEPOB M MPOrpaMMHOro obecneveHns) kKak MHCTPYMEHTanbHO OCHOBBI
pa3BUTUS KOMMYHUKaTUBHBIX 1 NO3HABAaTENbHbIX YHUBEPCAnbHbIX Y4EOHbIX AENCTBUI;

-yMeHune co3gaBatb, NPUMEHATb U I'Ip906pa3OBblBaTb 3HaKn " CUMBOJbl, MOAENN U CXeMbl ANA pelleHnd y‘-le6HbIX n
Nno3HaBaTeslbHbIX 3a4ay,;

-yMeHve 13BnekaTb MHpopMaLmMio U3 pasnnyHbIX UCTOYHMKOB (BKITHOYas cpeacTBa MaccoBOW MHAOpMaLMK, KOMMNAKT-
Anckn y4ebHoro HasHayveHus, pecypcbl MIHTepHeTa), cBO60AHO MONb30BaThCs CPaBOYHON NUTEpaTypou, B TOM
YMCIE N Ha 3NEKTPOHHbIX HOCUTENSAX, cCobNoaaTh HOPMbl MHHOPMALMOHHON N30MPATENbHOCTU, STUKN;

-yMeHWe Ha NpaKkTUKe MoJb30BaTbCs OCHOBHLIMU NTOrMYECKUMU NpuemMamu, MeTodamu HabntogeHus,
MOZIENMPOBaHNSA, 0GBACHEHUS, peLleHns Npobnem, NPOrHO3MpPoBaHKs 1 ap.;

-yMEHMe OpraHn3oBbLIBaTb CBO XXM3Hb B COOTBETCTBUM C MPEACTaBIIEHUSIMI O 300POBOM 00pase Xu13HU, NpaBax 1
00513aHHOCTAX rpaXkAaHWHa, LLEHHOCTSAX ObITUSA, KyNbTypbl U COLMArIbHOro B3aMMOAEiCTBUS;

-yMeHMe BbINONHATL NO3HaBaTellbHbIe U NMpakKTU4eckme 3agaHnd, B TOM YUCTEe NPOEKTHbIE;

-yMeHVe CaMOCTOSITENBHO U apryMeHTUPOBaHO OLIEHVBAaTb CBOW AENCTBUSA U AENCTBUS OOHOKTACCHUKOB,
copepxaTernbHO 060CHOBLIBas MPaBUITbHOCTb MM OLLIMBOYHOCTL pedynbTaTta n cnocoba AencTBus, agekBaTHO
OUEHNBaTL OOBEKTUBHYIO TPYAHOCTb Kak Mepy hakTUHeCKoro Unun npeanosiaraemMoro pacxoaa PecypcoB Ha peLleHue
3a4au4u, a Takke CBOM BO3MOXHOCTM B AOCTWKEHWUM LIENW ONpenerneHHoln CroXHOCTY;

-yMeHue paboTaTb B rpynne — ahhekTUBHO COTPYAHMYATL UM B3aMOAECTBOBaTL Ha OCHOBE KOOpAMHaLMK
pa3nUYHbIX NO3ULMIA NPY BbipaboTke 0GLLErO pelleHnss B COBMECTHOW AeATENbHOCTU; CryLlaTb NnapTHepa,
hOpMynMpoBaTh U apryMeHTUPOBaTb CBOE MHEHME, KOPPEKTHO OTCTanBaTb CBOK MO3ULIMIO Y KOOPAMHMPOBATbL €€ C
No31LMKN NapTHEPOB, B TOM YMCIIE B CUTYaLMM CTOSIKHOBEHMSI MHTEPECOB; NPOAYKTUBHO pa3speLlaTb KOH(MIUKTbI Ha
OCHOBE y4YeTa MHTEPECOB U MO3WLIMIA BCEX ETO YYACTHUKOB, NMOWUCKA 1 OLEHKM arbTepHATUBHbIX CNOco60B
pa3peLLeHns KOH(IMKTOB.

MpeaMmeTHbIMKU pe3ynbTataMun OCBOEHUA OcHoBHoWM 06pa3OBaTean0|7| nporpaMmmbl OCHOBHOIO obuero
06pa3OBaHVIF| ABNAKOTCA:

-hopmmpoBaHmne nepBoHavasnbHbIX CUCTEMATU3NPOBAHHLIX NPEACTABEHUN O BELLECTBAX, X NPEBPAaLLEHNAX U
NPakKTU4ECKOM NPUMEHEHUN; OBNAaLeHNE NOHATUAHBIM annapaTtoM U CUMBOSIMYECKUM S3bIKOM XUMUK;

-0CO3HaHWe 06BEKTUBHO 3HAYMMOCTM OCHOB XMMUYECKOW HaykU Kak 06racT COBPEMEHHOMO CTECTBO3HAHNS,
XUMWYECKMX NPEBPALLEHNI OPraHNYECKMX U HEOPraHUYECKMX BELLECTB Kak OCHOBbLI MHOTVX SIBIIEHWI KUBOW 1
HEXWBOIA NpMpoabl; yriybneHve npeacTaBneHnili 0 MaTepuarnbHOM eAUHCTBE MUPa;

-0BMnajeHne 0CHOBaMU XMMUYECKOW rPaMOTHOCTU: CMIOCOBGHOCTLI0 aHanM3aMpoBaTh Y 0GbEKTUBHO OLIEHVBATb
)KM3HEHHbIE CUTYaLUK, CBSI3aHHbIE C XMMUEN, HaBblkamMu Ge3onacHoro o6palleHus ¢ BELLECTBaMM, UCTIONb3yeMbIMU
B MOBCEAHEBHOM XWU3HW; YMEHWEM aHaNU3MpPOBaTb U NMaHMPOBaTh SKOMOrMYeckn 6e3onacHoe NoOBeAEHVE B LensX
cOepexxeHns: 300pOBbsi 1 OKPYXKatoLLEN cpefbl;



-CbOpMI/IpOBaHI/Ie yMeHI/IIZ yCTaHaBnmBaTb CBA3N MeXAy pearibHO HabngaeMbIMY XMMUYECKUMU SIBNIEHUSIMU U
npoueccamu, npoucxogainmMmm B MUKpoMupe, 0O BbACHATL NPUYNHbBI MHOFOO6pa3Wi| BellecTB, 3aBUCUMOCTb NX
CBOWNCTB OT COCTaBa 1 CTpO€EeHUA, a TaKkKe 3aBUCMMOCTb NPpUMEHEHNA BELLECTB OT UX CBOWCTB;

-NprobpeTeHunst onbiTa UCNONb30BaHMS PasNUYHbIX METOAOB U3yYeHUs BELLECTB; HabntoaeHus 3a Ux
npeBpaLLeHUsIMK NPY NPOBEAEHUN HECITOXKHBIX XMMUYECKUX SKCMEPUMEHTOB C UCMOSb30BaHMEM NabopaToOpHOro
obopynoBaHust 1 Npubopos;

-yMeHMe OKasblBaTb NepBY NMOMOLLL NPU OTPABNEHUSAX, OXOrax U ApYrux TpaBmax, CBSI3aHHbIX C BELLECTBAMM U
nabopaTtopHbIM 060pyAOBaHNEM;

-oBnageHue npuemamm paboTbl ¢ MHOPMAaLMEN XMMUYECKOTO codepXaHuns, NpeacTaBreHHon B pasHo dopme (B
BuAe TekcTa, opmyr, rpadukos, TabnmnyHbIX AaHHbIX, cxeM, choTorpacuin n ap.)

-co3aHune OCHOBbI AN (OPMUPOBaHNSA MHTEPECa K pacLUMPEHUIO U YriyBneHno XMMUYeCcKnxX 3HaHu 1 Bblbopa
XMMUK Kak NpodnrbHOro npegMeTa npuy nepexofe Ha CTyneHb cpefHero (nonHoro) obuero obpasoBaHusi, a B
AanbHenLweM 1 B Ka4yecTBe chepbl CBOE NPOteCcCMOoHarnbHOW AesTENbHOCTY;

-CbOpMMpOBaHMG I'Ipe,D,CTaBJ'IeHI/IIZ 0 3HaYEHNN XUMUYECKON HaYKu B pelleHnn CoOBpeMEHHbIX 3KOJTOrm4eCKmnx
np06neM, B TOM 4Yucne B npenotBpalleHnn TEXHONeHHbIX U 3KOJTOrm4eCckmnx KaTaCTpOCb.

OCHOBHbIEe TEXHONOIMM 06Yy4eHus:

Mporpamma Kypca «XvMumn» NOCTPOEHA HA OCHOBE CNMparibHOM MoAenn, NpeaycMaTpuBaroLLen NocTeneHHoe
pasBuTUE U yrnybreHne TeopeTUHeckMxX NpeacTaBneHuii Npy IMHENHOM O3HAKOMITEHUN C SMMUPUYECKAM
mMaTepuarnom.

TecTbl, camocToATENbHbIE PaboTa, KOHTPOSbHbIE PabOThI, YCTHBIN OMPOC, 3allMTa NPOEKTa.

Mpeobnagatowmmm hopmamm TekyLero KoHTpons YY/[ aBnsTca CaMOCTOSATENbHbIE U KOHTPOSbHbIE paboThl,
pasnu4yHble TecToBble hOPMbl KOHTPONSI. MNpomexyTodHas aTTecTaums NPOBOAUTCS COrMAcHO IoKanbHOMY akTy
obpaszoBaTenbHOro yYpexxaeHus B (oOpMe KOHTPOIbHbIX PaboT, 3a4€THBIN YPOK — B hopme TECTUPOBAHMSA — B KOHLE
roga.

CogepaHue nporpaMmMbl HOCUT pasBUBaOLLMI XapakTep. [ns opraHu3auuy npoLecca oby4eHnst UCrornbayTcs
OCHOBHbIE TEXHOMOTMM 00YYEHMS: MMYHOCTHO-OPUEHTUPOBaHHBLIE TEXHOMOMMW, UHTEPAKTUBHBIE TEXHOSIOMUW,
nccregoBaTesibCkue MeToabl, MPOEKTHbIE METO/bI, UFPOBbIE TEXHOSOMM, Kec MeTop,

JNlornyeckue cBA3mn npegmMeTa «XnUMunsa» ¢ octanbHbIMU npegmetTamMmu yqeGHoro nnaHa:

B nporpamme yuntbiBaeTCca peanv3aumsa MexnpeamMeTHbIX CBA3eW ¢ KypcoM cnsukm (7 knacc) n buonorum (6-7
Krnacchbl), rae gaeTcs 3HaKOMCTBO CO CTPOEHMEM aToMa, XMMUYECKON OpraHmn3aumen KneTkn n npoueccamm obmeHa
BellecTB. [TNaHMpoBaHue BKNOYAET peanusaumio MEXNPEAMETHbIX CBA3EN XMMUKN C Kypcamn: consukm, bronormu,
reorpacdum, 3K0SIorMM B COOTBETCTBYHOLLIMX TEMaXxX YpPOKoB B 9 knacce.

dkonorusa Pusmka Buonorusa Feorpadun
Xemohobus, CTtpoeHue atoma (94po, | Xmmudeckas opraHusauus MecTtopoxxaeHnsi nonesHbIxX
xemodunusi. 3NEKTPOHbI). KINeTKn (opraHnyeckue MCKOMaeMbIX MUpa, PermoHa,

PelueHne rnobanbHbIX

BaxxHenumne oTKpbITUS B

BellecTBa, MUHepansl,

CTpaHbl.

KnetyaTtka).

pervoHarsnbHbIX, dusnke. YcnoBua cpefbl; NOYBbI.

noKarnbHbIX Npobnem. . O6meH BellecTB. Katanus.

BE30TXOAHBIE SJ'IeKTp?HHbIVI, aTOMHO- Atmocdepa. MN'vapocgepa.

TexHomnormm. OxpaHa CUMOBOIA MIKPOCKOMbI. Yenosek 1 okpyxatoLas MuHepanHoe 1

atmocepbl, F1ASpHbIN peakTop. cpeRa. OpraHU4Yeckoe Chipbe.

rMapocepbl, NOYBbI. Cwvinbl B npupoge. doTocKHTES .

XuMnyeckue Xumnyeckas

3arpsA3HeHUs. NMPOMbILLJTIEHHOCTb
(meTtannyprus,
HedpTenepepaboTka,
nepepaboTka rasa, yrns,
rmapomeTannyprus,
Npoun3BOACTBO MUHEPANbHbIX
ynobpeHun,
MaLUMHOCTPOEHME).

O6ocHoBaHue Bbli6opa YMK, Ha ocHOBe KOTOporo BegeTcs npenogaBaHue npeameTa «Xumus»: B
cooTtBeTcTBUM C PefepanbHbiM 3akoHOM «O6 obpasoBaHum B PO» ocHoBHol 3agadven MBOY «
BiicokononsHckagaCOLL» aBnseTcs: ocyLecTBNeHne LeneHanpasBneHHoro npouecca BOCnMTaHns n 0byveHust
rpaxgaH P® B nHTepecax yyawmxca n ux pogurenen, obLiectsa, rocy4apcTsa, CoNpoBOXAAOLLErocs AOCTMKEHNEM
oby4aloLMmMncs ycTaHoBMNEHHbIX TpeboBaHui heaepanbHOro KOMNOHEHTa rocyAapCTBEHHOrO 0bpasoBaTenbHOro
ctangapta. ObecneyeHve eguHcTBa 06pa3oBaTenbHOrO NPOCTPAHCTBA, NPEEMCTBEHHOCTb OCHOBHbIX
ob6pa3oBaTernbHbIX MPOrpamMmm HavanbHOro obLyero, 0CHOBHOro obLero, cpegHero (nomHoro) obpasoBaHus. B uensax
peanu3auun gaHHon 3agaymn OY BeibpaHa Ansa coctasneHus paboyert nporpaMMbl aBTopckas mporpamma Kypca
xvmun ans 8-9 knaccoB obLeobpasoBaTenbHbix yupexaeHun / H.H. Mapa — M.: MpoceeLluenne, 2013. JaHHas




nporpammMa umeet rpud «CooTBeTcTBYeT dheaeparnibHOMY KOMMNOHEHTY FOCYAapCTBEHHOro CTaHaapTa», CocTaBneHa
Ha OCHOBAHWM NPUMEPHbIX Nporpamm. [na peanusaummn cogepXaHust nporpaMmbl MMeeTcsl y4eBGHO—MeToaNYECKU
KOMIJIeKC Ans ydawmxcs 1 yuutens. MNpenogasaHne ocyLLECTBNAETCA B crieluani3MpoBaHHOM KabuHeTe Xumnum.

OnucaHue mecTa yuyeGHoro npeameTta «Xumusi» B ydeGHOM nnaHe

OcobeHHoCTb Kypca XMW1 COCTOUT B TOM, YTO AJ14 €ro OCBOEHUA LLUKOJTIbHUKU OOJSMKHbI obnagatb He TONbKO
onpeaeneHHbIM 3anacom npeaBapuUTeribHblIX €CTECTBEHHO — Hay4HbIX 3HaHWIA, HO N AOCTaTOYHO XOpOoLlOo pa3BUTbIM
aGCTpaKTHbIM MbILUEHNEM. DTO ABMSAETCS rMaBHON I'Ipl/l‘-II/IHOIZ TOro, 4YTO0 B y‘-I66HOM nnaHe 3ToT NnpegmeT
noaBndaeTca nocneaHnm B paay eCteCTBeHHO - Hay4YHbIX ANCLUUNIINH.

B cooTtBeTCcTBUM C dhepepanbHbIiM 6a3UCHBLIM Yy4EOHBIM NIAHOM Ha U3Yy4YeHUe XMMUM 0TBOAUTCS Mo 6asncHomy
yyebHOMy nnaHy B 9 knacce — 2 yaca B Hegento (68 Yacos B rop)

CopgepxaHue y4yeb6HOro npegmera
9 knacc
Paszgen 1. MHoroo6pasune xumunyeckux peakuum (15 4)
Tema 1. Knaccudmkauma XxMmmyeckmx peakumm -7 4acos.

Peakumun: coegnHenuns, pasnoxeHus, 3ameLleHunsi, oomeHa. CteneHb okmcneHusi. OKucnuTenbHo-
BOCCTaHOBUTENbHbIE peakumn. OKMCnUTEnNb, BOCCTAaHOBUTENMb, MPOLIECCHI OKUCIIEHNS, BOCCTAHOBMEHNS.
CocTaBneHve ypaBHEHNI OKUCTTUTENBbHO-BOCCTaHOBUTENbHbLIX PEAKLMI C MOMOLLBIO METOAA 3NeKTpoHHOoro 6anaHca.
TennoBble aPPEKTbI XMMUYECKNX PeaKLMN. DK30TEPMUYECKNE N IHAOTEPMUYECKME peakLun. Tepmoxmummyeckmne
ypaBHeHus. 3aKOH COXpaHeHns 1 NpeBpaLleHns sHeprun. PacyeTbl No TepMoxuMmyecknm ypasHeHusiM. CKopocTb
XMMUYECKNX peakuui. PakTopbl, BAMSAIOLIME Ha CKOPOCTb XMMUYECKNX peakuuii. [NepBoHavanbHble npeacTaBneHns o
katanuse. O6patumble peakumm. MOHATME O XMMNYECKOM PaBHOBECUN.

Tema 2.Xumunyeckue peakuum maylime B BOAHbIX pacTBopax — 12 yacos.

CyLHOCTb NpoLecca anekTponMTUYECKon guccoumaunn. OrekTponmTbl U HeaNekTponuTbl. NoHbl. KaTnoHbl 1
aHWoHbl. M'napaTHas Teopus pacTBOPOB. ANEKTPONUTMYECKaA ANCCOLMALMSA KACMOT, OCHOBaHWIA, conen. Cnabble n
cunbHble anekTponuTbl. CTeneHb anccoumanmn. Peakunm MoHHOro obmeHa. YCrnosums NpoTekaHnsa peakumn obmeHa
00 KOHUA. XMMMYECKME CBOMCTBA OCHOBHbIX KITACCOB HEOPraHMYeCKMX COeQMHEHNI B CBETE NpeacTaBneHnin 0o
3NEKTPONUTUYECKON AUCCOoLMaLNM U OKUCTIUTENBbHO—BOCCTAHOBUTENbHBLIX peakumsix. MoHATMe 0 rmaponuae conen.

Tema. HemeTtannsbl -2 yaca.

O6Lasn xapaKTepucTrka HEMETANIIOB MO UX NMOSNOXEHUIO B NEPUOANYECKON CUCTEME XMMUYECKUX 3N1IEMEHTOB
O.N.MeHpeneeBa. 3akOHOMEPHOCTM M3MEHEHNS B Nepuoax 1 rpynnax pmanyeckux n XMMMYeCcKmMx CBOMCTB MPOCTbIX
BELLECTB, BbICLLUMX OKCUOOB U KACNOPOL, COAepKaLLMX KUCNOT, 0bpa3oBaHHbIX HemeTannamu |-l nepnogos.
BogopoaHbie coeanHeHnst HemeTannoB. VI3MeHeHne KNCNOTHO-OCHOBHbIX CBOMCTB BOAOPOAHLIX COEANHEHNI

Tema 3. ManoreHsbl

HemeTannbl. FanoreHol. MNonoxeHve B NEPUOANYECKON CUCTEME XMMUYECKUX SNTIEMEHTOB, CTPOEHNE X aTOMOB.
HaxoxpaeHue B npupoge. Pusmyeckme n xuMmnyeckne CBOMCTBA ranoreHoB. MNonyyeHre 1 npuMeHeHne ranoreHos.
Xnop. dusnyeckne n xummdeckme cBoncTea xnopa. lNpumeHeHne xnopa. Xnoposogopod. Prsmnyeckne cBoNCTaa.
Monyyenne. ConsiHasi kKMcroTa 1 ee conu. KayecTBeHHasn peakumsi Ha xrnopua, — MoHbl. PacnosHaBaHue Xnopuaos,
6pomMunaoB, MoanaoB.

Tema 4. Kucnopop u cepa

MonoxeHue B Nepmoanyeckon CUCTEME XUMNYECKUX SNIEMEHTOB, CTPOEHNe ux atomoB. Cepa. Annotponusi cepbl.
dusmyeckne n xummdeckune ceonctea. HaxoxaeHve B npupoge. NpumeHeHne cepbl. CepoBoaopOA.
CepoBogopogHas kucrota u ee conu. KayectseHHas peakuusi Ha cynbdua- noHel. Okeung cepsbl (IV). CepHas
KncnoTta. XuMmnyeckue CBoMCTBa pa3baBreHHOM U KOHLIEHTPUPOBAHHOW CEPHOM KMCNOThl. KayecTBeHHas peakums Ha
CynbaT- NOHbI. XUMUYECKUE peakLmm, nexalime B OCHOBE MOMNy4YeHWs1 CEPHOM KACMNOThbl B MPOMbILLIIEHHOCTU.
[NpnmeHeHne cepHOM KNCMOThI.

Tema 5. AszoTt u choccop

MonoxeHue B NepuoaMyeckon CUCTEME XMMUYECKMX SNEMEHTOB, CTPOEHWE UX aTOMOB. A30T, (hUsnveckme u
XUMUYecKre CBOMCTBA, NomnyyYeHue 1 npumeHeHve. KpyroBopoT a3oTta B npupoge. AMMuak. dusmdeckue u
XUMUYecKre CBOMCTBA, NomnydeHne, npumeHeHve. Conv aMMoHus. A30THas kucroTa U ee csorctea. OKUCTIUTENbHbIE
CBOWCTBA a30THOM KMCMOThI. MonyyeHne a3oTHOM KUCIOThI B naGopaTopun. XUMUYeCKue peakLuum, nexalime B
OCHOBe MOIyY€eHNst a30THOWM KUCMOThI B MPOMbILLIIEHHOCTU. MpumeHeHue. Conu. A3oTHble yaobpeHust. docgop.



AnnoTtponus. Pusmnueckue n xummdeckme ceonctea. Okeng docdopa (V). PocdopHas KucnoTa, ee conm u
yao06peHusi.

Tema 6.Yrnepop 1 KpeMHUN.

MonoxeHue B nepMoanyeckon cucteme, CTpoeHe atomoB. Yrnepod. Annotponus. dnanyeckue n xummyeckne
cBoWcTBa yrnepoaa. Agcopbums. YrapHbiv ras. Yrnekucnbiv rad. YronbHas kucrota n ee conu. KayectseHHas
peakums Ha kapboHaT — noHbl. KpyrosopoT B npupoae. KpemHuin. Okeung kpemHus (IV). KpemHuesas knucnota n ee
conu. Ctekno. LiemeHT.

Tema 7. MeTtannbl

MonoxeHue B nepnoanyeckon cucteme, CTpoeHe atomoB. MeTannunyeckas cssasb. Pusmyeckne csoncTea. Pag
aKTUBHOCTW METaNmMoB. cBovcTBa MeTannos. Obwume cnocobbl nonyyeHns. Cnnaeel MeTannos. LWenoyHble
mMeTannsl. [onoxeHne B Nnepmoanyeckon cucteme, CTpoeHne atomoB. PU3NYECKME U XMMUYECKUE CBOWCTBA.
MpumeneHne. HaxoxaeHve B npupoge. LLenoyHosemenbHble MeTansbl. [lonoxeHne B nepuoanyeckon cucteme,
CTpoeHne atomoB. dusmyeckne n xummnyeckme ceonctea. lNMpuveHeHne. HaxoxaeHve B npupoge. MarHuim n kanbunm
, UX BaXkHeWLwmne coequHeHnst. XKecTkoCTb BoAbl U cnocobbl ee ycTpaHeHus. AntoMuHuiA. IMonoxeHune B
neprMoan4eckon cucteme, CTpoeHne atomoB. Pusmnyeckne n xmmmndeckune ceomnctea. lNprumeHerHne. HaxoxaeHve B
npupoge. AMOTEPHOCTL OKCMAA Y rmapokcruaa anomMuHmus. XKeneso. MNonoxeHne B nepuoanyeckon cucteme,
CTpoeHne atomMoB. dusmyeckne n xummnyeckme ceonctea. lNMpumeHenune. HaxoxaeHve B npupoae. BaxHenwue
coedvHeHus xenesa: okcuapl, rmapokemasl u conu xenesa (I) nxenesa (I1l). KayectBeHHas peakums Ha UOHbI.

Tema 8. NMepBoHavanbHbIe NpeAcTaBrieHUsi 06 OpraHUYecKux BellecTBax

MpeameT opraHuyeckon Xummnn. HeopraHmyeckne n opraHmyeckme coegnHeHns. Yrnepos — OCHOBA XU3HW Ha 3emre.
OcobeHHOCTN CTPOeHUst aToMa Yriiepoaa B OpraHMyecknx coeanHeHnsx. Yrnesogopoasl. NpenensHole
yrnesopopoabl. MeTtaH, ataH, nponaH. CTpyKkTypHbIe hopMyIbl yrneBogopodos. [omonornyeckuin paa npegenbHbIX
yrnesogopoaos. fomonorn. dusnyeckme n XumMmnyeckue CBOVCTBa NpedernbHbIX YyrneBoAopoaoB. Peakumm ropeHme m
3ameLleHus. HaxoxaeHve B npupoge. NprmeHeHue.

HenpegenbHble yrneBogopoAbl. OTUNEHOBLIV PAA HENpeaenbHbIX YrieBogopoaos. ATuneH. duanyeckue un
XMMUYECKME CBONCTBA aTUNeHa. Peakuns npucoegmHeHns. KayectBeHHble peakumun. Peakuusa nonumepusamn.
MonuatuneH. MNprMeHeHne aTnneHa. ALETUNEHOBLIV PAA HenpeaenbHbIX yrnesogopoaos. AueTtuneH. CBoncTea
auetuneHa. lNMpumeneHune. MNpounssoagHblie yrnesogopoaos. KpaTkuin 0630p opraHM4ecknx CoeanHeHnn:
0OHOATOMHbIE CMUPTbI, MHOFOAaTOMHbIE CNUPTLI, KAPOOHOBBIE KUCINOTbI, CIIOXHbIE 3UPLI, XMPbI, YrNEBOAD,
aMuHokucnoThl, 6enku. Ponb 6enkoB B opraHname. MNMoHATME O BICOKOMOIEKYNAPHbIX BelectBax. CTpykTypa
NMONMMEPOB: MOHOMEP, NMONUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb Nonmmepusaumu. MonuatnneH, NONUNPONUIeH,
NonMBUHUMXIOPKUA.



KANEHOAPHO - TEMATUYECKOE NINAHUPOBAHUE YPOKOB XUMUU

B 9 KINNACCE (2 YACA B HELQIENIO).

Ne Tema ypoka JomaliHee [aTta npoBeneHus
oxa 3agaHue
yp nnax dakT
1 2 3 4 5
Pasgen 1. MHoroo6pasue xumuyeckux peakuum (15 y)
Tema 1.Knaccudmkaums xummyeckmx peakumm- 7 Yacos
1 Knaccudumkaums Xummnyeckux peakumn, peakumm MoBTOpUTL
COedVHEHMS], PasnoXeHWsl, 3aMeLLeHNs, obmeHa. 3anucu B
TeTpaan 3a 8
Knacc.
2 OKMCNUTENBHO-BOCCTAHOBUTENbHbBIE PeaKLMn. &1
3 TennoBble adEKTHI XUMUYECKNX PeaKLIMN. &2
4 CKOPOCTb XMMUYECKNX peakumn. &3
5 MpakTnyeckasn padota Ne1. N3yyeHve BnusHua ycrnosun &4
NpoBeAEHMS XMMMUYECKON peakunm Ha ee CKOPOCTb.
6 Ob6paTtumble peakumm. MoHATME O XMMUYECKOM paBHOBECUU. | &5
7 PelweHne 3apay 3apaHus, TecThbl.
Tema 2.Xmunyeckue peakuum B BOAHbIX pacTBopax-8 yacoB
8 CyLIHOCTb NpoLecca SMNeKTponMTUYECKon anccoumnanmm. &6
9 [nccoumaums KUCNoT, OCHOBaHWUIA, conen &6
10 Cnabble 1 cunbHble anekTponuTbl. CTeneHb guccoumnaunm. &8
11 Peakunn noHHoro obmMeHa 1 ycnosusi X NpoTeKaHus. &9
12 "mpponns conen &10
13 XMnyeckmne CBOMCTBA OCHOBHbIX KIacCoB HeopraHmnyecknx | NoBTopuTtb
COeMHEHWI B CBETE NPeaCcTaBeHMN 06 ANEeKTPONMTUYECKOW 3anncu B
avccoumaunm u OKUCAUTENbHO-BOCCTAHOBUTENbHbIX TeTpagu.
peakumsx.
14 MpakTnyeckas pa6oTta 2. PelueHne sKCnepuMeHTanbHbIX &11, oTuérT.
3apady no teme «CBOMCTBA KACMOT, OCHOBaHWUA, COnen Kak
3ANEKTPONNTOBY.
15 KoHTponbHas paboTta no temam 1 u 2. MoBTOPUTL
3anvcu B
TeTpagu.
Pazpen 2. MHoroo6pa3sue BewecTB ( 44 4)
Tema. HemeTtannsbl -2 yaca.
16 OO6Lasn xapaKTepMCcT1Ka HEMETANIIOB MO UX MOSOXKEHNIO B KoHcnekT
Nepuoan4ecKor CUCTEME XMMUYECKNX NIEMEHTOB
[.VN.MeHpeneeBa. 3akOHOMEPHOCTU U3MEHEHNS B Nepuoaax
1 rpynnax pmsnyeckmx n XMMU4ECKMX CBOMCTB NPOCTbIX
BELLIECTB, BbICLUMX OKCMOO0B U KUCIOPO, COAEpXKaLLmMX
Kncnot, obpa3oBaHHbIX HemeTannamu |-l nepnogos.
17 BopopoaHble coegnHeHns HemeTannos. N3ameHeHne KoHcnekT
KMCMOTHO-OCHOBHbIX CBOMCTB BOAOPOAHbBIX COEAVHEHUIA
HeMeTarnmnoB B Nepvogax v rpynnax.
Tema 3. ManoreHbI- 5 YacoB
18 XapakTepucTtuka ranoreHos. &12
19 Xnop. &13




20 Xnoposogopos;: nony4yeHne 1 CBONCTBA. &14

21 CongHas kucnoTa u ee conu. &15

22 MpakTnyeckasn pat_SOTa Ne3:«[lMonyyeHne consiHow kucnotoel | &16, oT4ET
N N3y4eHne ee CBONCTB»

Tema 4. Kucnopop u cepa — 7 4yacos.

23 XapakTepucTtuka Kkucnopoga v cepebi. &17

24 CBoWcTBa 1 NpUMEHEHWE Cepbl. &187

25 Ceposogopog. Cynbcuabi. &19

26 Okeug cepel (IV). CepHuctas kucnora. &20

27 Okeug cepeol (VI). CepHas kucnoTta n ee conu. &21

28 MpakTnyeckas pa6orta 4. &22, oTyér
PelueHne skcnepumeHTanbHbiX 3agay no teme « Kucnopog n
cepa»
PelueHne pacyeTHbIx 3agad

Tema 6. AsoT u choccop — 8 yacos.

29 XapaKTepMCTMKava3OTa n poccopa. Pusnyeckue n &23
XMMUYECKMe CBOMCTBa a3oTa.

30 Ammunak. &24

31 MpakTnyeckas padora 5. &25, oTyér
MonyyeHne ammmnaka 1 n3ydeHne ero CBOMCTB.

32 Conun ammoHus. &2627

33 As0THas kucnota. &28

34 Conu a3oTHOW KUCIOThI. &28

35 docdop. &29

36 Oxkeup docdopa (V). PocdopHas kucnota, ee conu. &30

Tema Yrnepopa v KpeMHun — 9 yacoB

37 XapakTtepucTvka yrnepoga v KpemHusi. AnnoTtponums &31
yrnepopaa.

38 Xumunyeckne cBoncTBa yrrepoaa. Aacopbuus. &32

39 Oxkeupg yrnepoga (l1) - yrapHbii ras. &33

40 Oxkeupg yrnepoga (1V) - yrnekvcnbii ras. &34

41 YronbHas kucnota u ee conu. KpyrosopoT B npupoge. &35

42 MpakTnyeckan paborta 6. [NonyyeHne okcnaa yrnepoga (IV)| &36, oTyér
n3yyeHve ero cBoncTs. PacnosHaBaHve kKapboHaToB.

43 KpemHuir. Okeng kpemuusa(lV). &37

44 KpemHuneBas kucrota un eé conu. Ctekno. LiemeHT. &38

45 KoHTponbHas pa6oTa no teme «HemeTtannbi». MoBTOpPUTH

3anvcu B
TeTpaau

Tema Metannbl (o6was xapakrepuctuka)-13 yacoB

46 XapakTtepuctuka MeTansos. &39

47 HaxoxgeHue B npupoge u obmne cnocobbl NonyyYeHus. &40

48 XvMu4yeckne CBOMNCTBA METanmoB. QNEKTPOXUMNYECKU psaa | &41

Han pﬂ)KeHVIVI MeTannos




49 Cnnasbl. &42
50 LLlenoyvHble meTannsl. &43
51 Marnui. LLlenoyHosemernbHble MeTansbl. &44
52 BaxHenwmne coegmHeHuns kanbumsi. >KecTkocTb BoAbl. &45
53 ANIOMUHNIA. &46
54 BaxHenwmne coegmHeHns antoMnHuS. &A47
55 Keneso. &48
56 CoeanHeHuns xenesa. &49
57 MpakTn4yeckasn pa6ora 7 &50, oTyér
PelueHne skcnepumeHTanbHbiX 3agay no teme « Metannsl u
NX cCoeanHeHnsa»
58 KoHTponbHas paboTta no teme «MeTannbi» MoBTOPUTL
3anucu B
TeTpaam

Pasgen 3. KpaTkui 0630p BaxkHeMwnx opraHmyeckux BewecTs (74) Tema MNepBoHayanbHble

npeAcTaBrneHus o6 opraHMYeCcKux BellecTeax — 7 YacoB

59 OpraHuyeckas xumus. [NpegenbHble (HacbIWEHHbIE) &51,52
yrneBogopoapb.

60 HenpegenbHble (HEHACbILWEHHbIE) YINeBOAOPOAbI. &53

61 Monumepsl. &54

62 MpownssoaHsble yrnesogopodos. CnvpThbl. &55

63 Kap6oHoBble kncrnotbl. CnoxHble achmpbl. XKupbi. &55

64 Yrnesoabl. &56

65 AmunHokmcnoTel. Benku. &57

66 O006LLEeHne OCHOBHbIX TEM MoBTOPUTL
3anvcu B
TeTpagm

67 O006LLeHne OCHOBHbIX TEM MoBTOPUTL
3anvcum B
TeTpagm

68 O006LLeHNe OCHOBHbIX TEM MoBTOPUTL
3anvcum B
TeTpagm

Tematnuyeckoe nnaHuWpoBaHue C onpepgerneHnemMm OCHOBHbIX BUAOB yqeﬁﬂoﬁ AeATeNIbHOCTU.

TemaTn4yeckoe nnaHMpoBaHue

XapaktepucTuKa OCHOBHbIX BUAOB
AeATeNbHOCTU yYeHUKa

Pazpen 1. MHoroo6pasue xMmuyeckux peakuum (15 4)

Tema 1.Knaccudmkauma xXuMmnyeckux peakuum- 7 yacoB

1. Knaccudmkauma xuMmnyeckmx peakuuin: peakumm
COeAVHEHMS], Pa3NOXEHUs], 3aMeLLEHUsT, oOMeHa.

2. OKnCnnTENbHO-BOCCTAHOBUTENBbHbBIE pPeakLmu.
3. TennoBble a(PPeKTbl XMMUYECKUX peaKkLUi.
4. CKOpOCTb XMMWYECKUX PEAKLVA.

5. MpakTnyeckas pabota 1. Vay4eHne BNusiHUSI yCroBui

KnaccugpvumpoBsaTtb XMMUYECKne peakLmu.
MprBOAMTL NPUMEPLI PeaKLUK KaXaoro Tmna.

Pacno3HaBaTb OKUCANTENBHO-
BOCCTaHOBUTENbHbIE peaKunn.

Onpe,u.enmb oKucnumTesnb, BOCCTaHOBUTETb,
npouecc OKNUCNeHnsA, BOCCTaHOBI1EHUA.




NPOBEAEHUS XUMWYECKON peakuum Ha ee CKOpOCTb.

6. Obpatumble peakuum. MNoHATNE O XMMUYECKOM PaBHOBECUM,
7. Pewenwne 3agav.

HdemoHcTpauumn.

MpuMepbl 3K30 M SHOOTEPMUYECKUX pPEeaKLIMNA.
B3avmopgencTame LmMHKa C CONSIHOM 1 YKCYCHOW KMCIOTaMu.
B3anmopgencTtane rpaHyniMpoBaHHOIO LIMHKA U LIMHKOBOW Mblnn
C consiHon kucnoton. Bsanmopericteme okcuaa megum (Il) ¢
CEpPHOW KUCNOTON pa3HOW KOHLIEHTpaLMM Npu pasHbIX
Temnepatypax. [opeHue yrnsa B KOHLEHTPUPOBaHHOW a30THON
Kncnote. [opeHue cepbl B pacniiaBneHHon cenuTpe.

PacueTHble 3agaum.

BbluncneHvie no TEPMOXUMUYECKUM YPaBHEHNUSIM PeaKLINIA.

Habnogate 1 onuckiBaTe XMMUYECKUE peakuun c
NOMOLLBK eCTECTBEHHOTIO A3blka U A3blka XUMUN.

Wccnepoeatb ycnoBua, BnndroLme Ha CKOpoCTb
XUMUNYECKOWN peakunn.

OnucbiBaTtb ycnoBu4, Bnudatolme Ha CKoOpoCTb
XUMNYECKOWN peakunn.

rlpOBO,CI,I/ITb rpynnoebie HabntoaeHnst BO BpemA
nposeaeHna 4eMOHCTPaUMOHHbIX OMNbITOB.

Y4acTBOBaTb B COBMECTHOM OOCY>KAEHWM
pe3ynbTaToB OMbITOB.

CocTaBnsaTe TEPMOXUMNYECKNE YPaBHEHUS
peakumn.

BbluncnaTe Tennoson addeKT peakummn no ee
TEPMOXMMNYECKOMY YPaBHEHUIO.

Tema 2.Xmunyeckue peakuum B BOOHbIX pacTBopax-8 yacoB

1 CyLwHOCTb npoLecca 3NeKTPONUTUYECKOM uccoLmaLnmn.

2. Ouccounaunst KUCNOT, OCHOBAHWIA, CONEN.

3. Cnabble n cunbHble anekTponuTbl. CTeneHb gMccoumaumnu.
4 Peakuny MOHHOTro obMeHa 1 yCnoBusi X NpoTeKaHus.

5. M'mpponus conen.

6. XvMM4eckme CBOMCTBA OCHOBHbIX KITACCOB HEOPraHUYeCKmnx
COeOVHEHMI B CBETE NpeacTaBrneHnin 06 anekTponnTnyecKomn
auccoumanmm U OKUCIIUTENbHO-BOCCTAHOBUTENbHbIX
peakumsx.

7.MpakTn4yeckas paboTa 2. PelueHne akcnepmMeHTanbHbIX
3apay no teme «CBONCTBa KACMNOT, OCHOBaHWUIA, CONnen Kak
3MEKTPONNTOBY.

8. KoHTponbHas paboTta no temam 1 u 2.

JemMmoHcTpaumu. VicnbiTaHMe pacTBOPOB BELLECTB Ha
3MEKTPUYECKYI0 NPOBOAUMOCTb. [IBMKEHNE NOHOB B
3MEeKTPUYECKOM nore.

Na6opaTopHbie onbiTbl. Peakuun obmeHa mexay
pacTBOpamu 311IEKTPOSINTOB.

0O606LaTb 3HaHKsA 0 pacTBopax

MpoBoanTb HAOMNAEHUSA 3a NOBEAEHMEM BELLECTB
B pacTBopax

dopMynupoBaTh onpeaeneHnst NoHATUNI
«3MEKTPOIUT» , KHEINEKTPOIUTY,

«3reKTponuTuyeckas guccoumayua»
KoHkpeTusmpoBaTtb NOHATNE KUOH»

O60o6LAaTh MOHATUE KKATUOHY», KAHUOH»
MiccnepoBatb CBOMCTBA PAacTBOPOB 3NEKTPOSTUTOB
OnwucbiBaTh CBOWCTBA BELLECTB

CobntogaTb NpaBuna TexXHMKM 6e3onacHocTu.
XapaktepusoBaTb YCroBWS TEYEHUS peakLmin B
pacTtBopax

Onpenensitb BO3MOXHOCTb NPOTEKAHUSA peakumin
WOHHOro obmeHa

[MpoBoauTb rpynnoBbie HabMAEHNSA BO BpeMS
OnbITOB

O6cyxaaTb pesynbTaThl

OBBbACHATL CYLLHOCTb peakumii MOHHOro obmMeHa
PacnosHaBaTb peakuum MOHHOTro obmeHa
CocTaBnsiTb MOHHbIE YpaBHEHUSI peakuuii

CocTaBnsiTb COKpaLLeHHbIE NOHHbIE YPaBHEHUS
peakumn

Paspen 2. MHoroo6pa3sue BewecTB ( 44 4)

Tema. HemeTtannsl -2 yaca.

1. ObLwas xapakTepucTuka HeMeTansoB Mo X NOJTOXKEHMIO B
nepruoanyeckon CUCTEME XMMUYECKUNX NIEMEHTOB
O.M.MeHaeneeBa. 3akOHOMEPHOCTU U3MEHEHWS B Nepuogax u
rpynnax ouam4eckmx 1 XMMmM4YeCKUx CBOMCTB MPOCTbIX
BELLECTB, BbICLUMX OKCUOOB U KACIOPO, CoAepKaLlmX KICIOT,
obpasoBaHHbIX HemeTannamu |-l nepnogos.. 2. BogopogHble
coenHeHNs1 HeMeTannoB. /I3MeHeHne KMCNOTHO-OCHOBHbIX
CBOWCTB BOAOPOAHbIX COEANHEHWIN HEMETAINIOB B Nepuoaax u
rpynnax.

O6bACHATL 3aKOHOMEPHOCTU U3MEHEHUS CBONCTB
HemMeTannoBs B MalnbiX nepunogax n A—rpynnax.
XapaKkTtepusoBaTb XMMUYECKNE ANIEMEHTbLI Ha
OCHOBE VX MOMOXEHUS B NEPUOANYECKON CUCTEME
1 ocobeHHocTemn CTpOeHunda nx atTomMoB.

[enaTb yMO3aKIIlOUYEHVSI O XapaKTepe U3MeHeHMUs!
CBOWCTB XMMWUYECKUX 3IIEMEHTOB C YBENMYEHNeM
3apsa0B aToMHbIX siaep. Monb3oBaTbes
nHcbopmaumer 13 Apyrmx UICTOYHUKOB AJ1s
NoAroTOBKM KpaTKUX COOBLLEHMA. FOTOBUTb
npeseHTaUum rno Teme.




Tema 3. ManoreHbI- 5 YacoB

1. XapaktepucTuka ranoreHos.

2. Xnop.

3. Xnoposogopon;: nosny4yeHne 1 CBOMCTBA.
4. CongHasd KucnoTa u ee conu.

5. Mpaktnyeckas pabota Ne3:«[lMonyyeHre consitHom KUCNOThI
N N3y4YeHne ee CBOMNCTB»

[demoHcTpauumn.

duanyeckune cBOMCTBa ranoreHos. [NonyyeHune
XrnopoBoAopoAa U pacTBOPEHME ero B BoAeE.

INa6opaTopHble onbIThl. BeiTecHeHne ranoreHamu apyr
Opyra n3 pacTBOpOB UX COEOUHEHUN.

XapakTepu3oBaThb ranoreHsl Ha OCHOBE UX
MOMOXEHWs1 B NepMoanYeckoi cucteme u
0Cco06GEHHOCTEl CTPOEHMS X aTOMOB.

OObACHATL 3aKOHOMEpPHOCTUN N3MEHEHUA CBOWCTB
ranoreHoB C yBerind4eHnemMm atoMHoro Homepa.

OnucbIBaThL CBOMCTBA BELLIECTB B XOAe
[EMOHCTPaLMOHHOTO 1 nabopaTopHOro
aKcnepuMeHTa.

CobntopaTtb TexHuKy 6esonacHocTu. PacnosHaBaTtb
OMbITHBIM NYTEM CONSIHYHO KUCMOTY U €e Conu,
©pomuabl, oguasbi.

Mcnonb3oBaTte NproGpeTeHHbIE 3HaHNSA U YMEHNS B
NPaKkTU4eCKon AeATENbHOCTN U B MOBCEOHEBHOM
XM3HU C Lenbto 6e3onacHoro obpalleHust ¢
BelllecTBaMU 1 MaTepuanamMmm u 3KoNorm4yeckm
rpamMoTHOrO NOBeAEHNS B OKpY>KaloLLEW cpeae.

BblunCnsaTb MAccoBYIO OO0 PACTBOPEHHOMO
BELLECTBa B pacTBOpe.

Tema 4. Kucnopop u cepa — 7 4acos.

1. XapakTepurcTuka KUCrnopoaa v cepbl.

2. CoicTBa 1 NpUMEHEHNE Cepbl.

3. CepoBopopoa. Cynbcuapl.

4. Okewna cepel (V). CepHucTas kucnoTa.

5. Okemp cepsl (VI). CepHas kucnoTa 1 ee Conu.
6.MpakTn4yeckas pabora 4.

PelueHne akcnepumeHTanbHbIX 3aaa4 no Teme « Kucnopoa u
cepa»

7. PelueHne pacyeTHbIX 3a4au.

OemoHcTpaummu. AnnoTponHbie MOAMMUKALUN Cepbl.
O6pasubl NpMpoAHbIX CyNbUA0B 1 CyNbdaToB.

JlaGopaTopHble ONbITbI.

O3HakomMmneHue ¢ obpasuamm cepbl U ee NPUPOLHbIX
coeuHEHNN.

KauecTBeHHble peakuum Ha cynbdua-, CynbuT-, n cynbdaT-
WOHbI B pacTBOpeE.

PacueTHble 3agauw.

BblunCreHnst Mo XMMUYECKUM YpaBHEHWUSIM Macchl, 06bema, 1
KONM4ecTBa BELLECTBa OAHOM0 13 NMPOAYKTOB peakumu Mo
Macce UCXOOHOro BelecTBa, 06 beMy 1N KOIMYECTBY
BELLeCTBa, COAepPXKaLlero onpeaerneHHyo 4o NpuMecen.

XapakTtepusoatb anemeHTsbl IV A rpynnbl Ha
OCHOBE VX NOMOXEHUSA B NEPUOSNYECKON CUCTEME
O.U. MeHgeneesa. N ocobeHHOCTEN CTPOEHNS NX
aToMOB.

OBBbACHATL 3aKOHOMEPHOCTU N3MEHEHUS CBOWCTB
IV A rpynnbl no nepvogy v B A rpynnax.

XapakTepusoBaTb anmoTPOnuio KUCMOpoaa 1 cepbl
KaK OfIHY M3 NpUYNH MHOrooGpasns BeLLEcTB.

OnucbiBaTh CBOWCTBA BELLECTB B X04e
[EMOHCTpaLMOHHOro 1 nabopaTopHOro
aKcrnepruMeHTa.

CobntogaTtb TexHuKy 6esonacHoOCTL.

Oka3sblBaTb NEPBYHO NOMOLL NMPU OTPABIEHNM,
oXorax U TpaBmax, CBA3aHHbIX C peakTBaMm 1
nabopartopHbiM 060pyLOBaHMEM.

OnpenensTb NpUHaAANEXHOCTb BELLIECTB K
ornpenerieHHOMY Kraccy COEANHEHU.

ConocTtaenATtb CBOWCTBA pa3baBneHHOM 1
KOHLIEHTPMPOBAaHHOWM CEPHOW KUCMOThI.

3anucbiBaTb YpaBHEHUA peaKLI,VIVI B 3JTEKTPOHHO-
WOHHOM Buae.

PacnosHaBaTb OMbITHBIM MyTEM pacTBOPbI KACIOT,
cynbduabl, CynbguTbl, CynbdaTsl.

Mcnonb3oBaTb NPpUOGPETEHHbIE 3HAHUSI U YMEHUS B
npakTU4Yeckon AeaTenbHOCTU U MOBCEAHEBHOW
XW3HU C Lienblo 6e3onacHocTy obpalleHuns ¢
BellecTBamMy U MatepuanaMmm 1 aKonormiecku
rPaMOTHOrO MOBEAEHUS B OKPYKaloLLEN cpeae..
BbIUMCHSITb NO XMMUYECKUM YpaBHEHUSIM Maccy,
06beM, 1 KONMMYECTBO BeLLeCTBa 0OAHOro U3
NPOAYKTOB peakumu Mo Macce UCXOOHOro
BeLlecTBa, 06bEMY UM KONMYECTBY BELLECTBA,
cofepallero onpeaenéHHyo 4o npuMeceil.
[OTOBUTL KOMIMbIOTEPHBIE MPe3eHTaLumn Mo Teme.

Tema 6. AszoT u ¢hpoccop — 8 yacos.

1. XapakrepucTtuka azoTa u poccopa. dusmyeckme n

| XapakTtepusoBaTb anemeHTbl V A rpynnbl Ha




XMMUYECKMEe CBOMCTBA a3oTa.

2. AMMnak.

3. MpakTnyeckas pabora 5.

Mony4yeHne amMmaka n U3y4eHne ero CBOMCTB.

4. Conv aMMOHwUS.

5. A3oTHas kucnoTa.

6. Conu a3oTHOM KUCMOTbI.

7. docaop.

8. Okcmp chocdopa (V). DocdopHas kucnoTa, ee conw.

HdemoHcTpauuum. NonyyeHne ammmnaka n ero pactTBopeHune B
Boge. O6pasubl NPUPOAHbLIX HATPATOB U hoccaTos.

JNTa6opaTopHbie onbiThbl.

B3anmopencTsme conen aMMoHus CO LenoYamu.

OCHOBE VX MOMOXEHUS B NEPUOANYECKON cucTeEME
.. MeHgeneeBa 1 0coOOEHHOCTEN CTPOEHMUS KX
aToMOB.

O6BACHATL 3aKOHOMEPHOCTU M3MEHEHUS] CBONCTB
VA- rpynnel no nepuogy u B A rpynnax.

XapakTtepusosatb annotponuio gocdopa kak ogHy
13 NPUYUH MHOrOOOpasusi BELLECTB.

OnucbIBaThL CBOMCTBA BELLIECTB B XOAe
[EMOHCTPaLMOHHOTO 1 nabopaTopHOro
aKcnepuMeHTa.

Cobntogatb TexHMKY 6e30MacHOCTK.

OkasblBaTb nepByro NOMOLLb Npu oTpaBeHnu,
oXorax n TpaBmMax, CBA3aHHbIX C peaktmuBamu u
nabopaTtopHbIM 060pyLOoBaHMEM.

YcraHaBnueaTth NpUHaONexHoCTb BEeLecTB K
onpenerneHHOMY Krnaccy CoeauHEHU.

ConocTaBnaTb CBOWCTBa pa3baBrneHHowW
KOHLLEHTPMPOBAHHOWN a30THOW KNCNOThI.

CocTtaBnaTb ypaBHEHNS CTyrneH4YaTon
aunccoumaunm Ha npumepe pochOpHOM KUCMOTbI.

3anucbiBaTb YpaBHEHWS peakuMin B SNEKTPOHHO-
WOHHOM Buae.

PacnoaHaBaTtb OnbITHBIM NyTEM aMMMaK, pacTBOpbI
KUCIOT, HUTpAT- 1 hocdat- NOHbI, MIOH aMMOHUS.

Mcnonb3oBaTtb NproBpeTeHHbIE 3HaHWSA 1 YMeHWS B
NPaKTU4EeCKON AeATENbHOCTU 1 NOBCEAHEBHOMN
XWU3HM C Lenbto 6e3onacHocTn obpalleHms ¢
BelllecTBaMU 1 MaTepuanamMmm n 3Kkonorm4yeckm
rPamMoOTHOrO NOBEAEHNS B OKpY>KaloLLEW cpeae.

BbluMcrnsaTb MaccoByto [0S0 BellecTsa B
pacTBope.

Monb3oBaTbCcsa MHOpMaUmen 13 apyrux
WCTOYHMKOB AJ151 MOATOTOBKM KPATKUX COOBLLIEHWIA.
[0TOBMTb KOMMBIOTEPHBIE NPE3EHTaALUN MO TEME..

Tema Yrnepopa v KpeMHun — 9 yacoB

1. XapakTepuctuvka yrnepoga v KpemHus. AnnoTponus
yrnepoga.

2. Xumnyeckue cBorcTBa yrnepoaa. Aocopouus.
3. Okeup yrnepoga (Il) - yrapHbin ras.

4. Okeng yrnepoga (IV) - yrnekucnein ras. 5.YronbHas
KucrnoTa u ee conu. Kpyrosopot B npvpoge.

6. MpakTnyeckas pabota 6. Mony4eHne okcmaa yrnepoaa
(IV) nsy4enne ero ceoncts. PacnosHaBaHve kapboHaToB.

7. Kpemuwnii. Okeng kpemuums(1V).
8. KpemHuneBas kucrnota u eé conu. Ctekno. LiemeHT.
9. KoHTponbHasa paboTta no teme «HemeTtannbli».

OeMoHcTpauun. Mogenu Kpuctannmnyeckmx peLleTok anvasa
u rpacouta. O6pasLbl NPUPOAHLIX KAPGOHATOB U CUIMKATOB.

J'Ia6opaTopr|e onbITbl. KauecTBeHHast peakuuna Ha
yFJ'IeKVICJ'IbIVI ra3. KayectBeHHas Ha Kap60HaT — WOH.

PacueTHble 3apga4un. BoluncneHnsa no xmmmyecknm
YpaBHEHNAM MacCChl, obbema, unm KonmyecTsa ogHoOro 13
npoAYKTOB peaKkunn no Macce NCXxoaHoro sewlecTsa, o6bemy
nnn Konn4ecTey BelleCTBa, coaepXallero onpeneneHHyro

XapakTtepusoBatb anemeHTbl |V A rpynnbl Ha
OCHOBE VX MOJNIOXEHUSI B MEPUOANYECKON CUCTEME
0.1N. MeHgeneea. N ocobeHHOCTEN CTPOEHUST UX
aToOMOB.

O6BbACHATL 3aKOHOMEPHOCTUN U3MEHEHUS CBOVCTB
IV A rpynnbl no nepuogy v B A rpynnax.

XapaKTele3OBaTb annoTponuio yrnepoaa Kak ogHy
13 NPpUYnNH MHOF006pa3VIF| BeLleCTB.

OnucbiBaTb CBOMCTBA BELLECTB B X04e
AEMOHCTPaLMOHHOIo 1 naGopaTopHoro
SKCnepumeHTa.

CobniogaTtb TexHMKy 6e3onacHoOCTL.
OkasblBaTb NEPBYHO NOMOLLb

OI'Ipe,D,eJ'IﬂTb NPMHaONeXHOCTb BELWECTB K
onpegeneHHomMy Knaccy COEANHEHWI.

ConocTaBnsiTb CBOVMCTBA OKCMOO0B yrnepoga u
KpeMHuA

3anvceiBaTb ypaBHEHUSI peakLmii

Pacno3HaBaTb ONbITHBIM NMyTEM YrNEKUCIbI ras,
KapboHaT - NOHBI.




JOnio npumecei.

Mcnonb3oBaTte NproGpeTeHHbIe 3HaHNS U YMEHNS B
npakTuke. BelMMcrneHrs No XMMmn4ecknm
ypaBHeHVsIM Macchl, 0bbema, Unm KonuyecTsa
O[HOro 13 NPOJyKTOB peakuum no Macce
MCXOQHOrO BelllecTBa, 0ObeMy MUIn KOMMYeCcTBy
BeLLEecTBa, coAepxallero onpeaeneHHyo oo
npumMecen.

[oTOBUTL KOMMNbKOTEPHbIE Npe3eHTaunn.

Tema MeTannbl (o6was xapaktepuctuka)-13 yacoB

1. Xapaktepuctuka meTannos.
2. HaxoxpgeHvie B npupoae v obLme cnocobbl nonyyeHus.

3. XvMunyeckne cBOMCTBa METannoB. ANEKTPOXUMNYECKNIA PAL,
HanpsKeHUn MeTansnos.

4. Cnnasbl.

5. WenoyHble meTannbl.

6.Marnui. LLlenoyHo3emenbHble MeTansbl.

7. BaxHenwmne coeguHeHns kanbuus. XKecTkocTb BOAbI.
8. AnNtOMUHUNA.

9. BaxHelwmne coeguHeHNs antoMUHNS.

10. Xeneso.

11. CoeavnHeHus xenesa.

12. Mpaktnyeckan pabora 7

Pewwerne SKcnepumMeHTalrbHbIX 3agay No TeMe « MeTannbi n
nx coeanHeHna»

13. KoHTponbHasi paboTa no teme «MeTtannbi»

OemoHcTpaumm. O6pasLbl BXXHENLLNX COEQUHEHUI HATPUS,
Kanusi, NPMPOAHbIX COeANHEHWI MarHusi, KanbLusi, antoMUHUS,
pya kernesa. Bsaumopgencreue metannoB 1 antoMUHNSA C
Bogon. CxuraHue xernesa B KUCIIOPOAE M XITOpe.

Na6opaTopHbie onbIThbl. /3yyeHne o6pasLoB MeTarnsos.
B3anmogeiictBre meTannoB ¢ pacTBOpamu Cosnen.
O3HakoMneHne Co CBOMCTBaMM U NPeBpaLLEHNSIMA
kapboHaToB 1 ruapokapboHaTtoB. [NonyyeHne rmapokcmaa
antoMVHMA 1 B3aUMOLENCTBUE €ro C KACNOTaMM U LLIENoYamu.

KauecTBeHHble peakuun Ha noHbl xenesa (I1) v xxenesa (lll).

PacyeTHble 3aaaun. BeluncneHms no xmmMmyecknm
ypaBHEHWSIM Macchl, 06bema, Unmn KonM4ecTsa OAHOIo 13
NPOAYKTOB peakLum Mo Macce UCXOAHOIo BeLLeCcTBa, 06bemy
W1 KONMYECTBY BELLECTBA, COAEPKALLETO ONpeaeneHHyo
OOII0 NpUMecei.

XapaktepusoBaTb MeTarnsbl Ha OCHOBE X
NOMNOXeHNs B NepMoanYecKkon cnucteme u
0ocobeHHOCTeN CTPoeHUst Ux aToMoB. OBBbACHATL
3aKOHOMEPHOCTU U3MEHEHNSA CBOWCTB METannos
no nepuogy v B A-rpynnax. MiccnegosaTtb cBONCTBa
n3yyaembix BewlecTB. OObACHATL 3aBUCMMOCTb
dU3NYECKNx CBOMCTB METANMOB OT B1Aa
XMMUWYECKOW CBSI3N MEXAY UX aToMamu.
HabnioaaTb 1 onuckliBaTb XMMUYECKME peakumm ¢
NMOMOLLIbIO €CTECTBEHHOIO SA3bIKa M A3blka XMMUMN.

Habnogate AEMOHCTPUPYEMBIE U CAMOCTOSITENIBHO
npoesoAnMble ONbITbI.

OnucbiBaTb CBONCTBA M3yYaeMblX BELLECTB Ha
OCHOBe HabniaeHWI 3a X NpeBpaLLEHNSIMU.

[okasbiBaTb amOTEPHbLIV XxapakTep OKCMOOB U
rMapoKcMaoB anomuHus u xenesa (l11).

CpaBHUBaTb OTHOLLEHWE M3y4YaeMblX METamOoB U
OKCWUIOB MeTanmnos K Boje.

CpaBHUBaTb OTHOLLEHWE MMAPOKCMAOB HATPUS U
anoMUHMS K pacTBOpaM KUCIIOT U LLeSoYen.

PacnosHaBaTb OnbITHLIM nyTem rmapokcua — UOHbI
Fe (I)u (111

CobnogaTtb TexHuKy 6e3onacHOCT, NpaBuIlbHO
obpaLlaTbCs ¢ XMMUYECKOWN NOCyaom
nabopartopHbiM 06opynoBaHemM. 3anuceiBaTtbh
YpPaBHEHUS peakumii B SNEKTPOHHO-UOHHOM BUAE.

OcyLecTBNATL peakumu, NoATBepXaaloLLme
reHEeTUYECKYIO CBSI3b MEXAY HEOPraHUYeCKUMU
coeVHEeHNAMN.

O606LWWaTh 3HaHWSA U AenaTb BbIBOAbI.

npOFHOSVIpOBaTb cBoNCTBa HEeN3y4eHHbIX
3NIEMEHTOB U UX COEAMHEHMIA HA OCHOBE 3HaHUM O
nepmnogn4eckom 3akoHe.

Mcnonb3oBatb np|/|06peTeHHb|e 3HaHNA U YMEHUA B
NpakTuKe. BbMUCIIATL MO XMMUYECKM ypaBHEeHNAM
Maccbl, 06bemMa, UM KonmyecTBa OgHOro U3
NPOAYKTOB peakunn no Macce NCXogHoro
BellecTBa, O6'b6My nnn Konn4ecTBy BeLlecCTBa,
cofepxatllero onpegerneHHyro oo npumMecen.

[Monb3oBaTbcs MHOpMaUmen 13 gpyrux
WCTOYHVKOB ANsi MOATOTOBKM KPaTKMX COOOLLEHWIA.

[OTOBUTbL KOMMNbBIOTEPHbIE MPE3EHTaLNN.

Pazpgen 3. KpaTtkuit 0630p BaxkHenwnx opraHnyeckux Bellects (7 4) Tema MNepBoHavyanbHbIe
npepcraBneHns 06 opraHMYecKUx BellecTBax — 7 4YacoB

1. OpraHuyeckast xumusi. MpegenbHble (HACbILLEHHbIE)
yrneBonoposbl.

2.HenpepnenbHble (HEHACLILLEHHbIE) YTNEBOAOPOAbI.

Mcnonb3oBaTtb BHYTPU- N MeXNnpeaMeTHbIe CBA3N.

CocTaBnsiTb MOMNEKynspHbIE U CTPYKTYPHbIE
chopmynbl YrneBoaoposoB.




3.Monumepsl. OnpegensTb NPMHAONEXHOCTb BELLEecTBa K
onpenerneHHoOMY Krnaccy opraHU4eckux

4.MpousBogHble yrnesogopoaos. CnvpTsl. COBAMHEHMIL.

5. KapboHoBble knucnoTbl. CroxHble achupbl. Kupbl. 3anuchiBaTh YpaBHeHNs peakLmii 3amMelLeHIs 1
6. Yrnesogi. NpucoeanHEHNs C y4acTeM OpraHn4ecknx

BELLEeCTB.
7. AMnHOKMCNOTLI. Benku.
Habntogatb AeMOHCTPUPYEMbIE OMbITbI.
OemoHcTpaumm. Mogenv monekyn opraHM4eckux
COEMHEHMWIA. OnucbiBaTb CBOMCTBA U3yYaeMblX BELLECTB Ha

OCHOBe HabnoaeHWI 3a Ux NpeBpaLLeHNSMN.
"opeHWe yrneBooopOAoB U OOHapYKeHMe NPoaYKTOB UX
ropeHus. Y4yacTBOBaTb B COBMECTHOM OOCYKAEHWM

pesyrnbTaToB OMbITOB.
MonyyeHne aTuneHa. KayecTBeHHble peakuum Ha STUINeH
[MpoBOAMTL Ka4eCTBEHHbIE peakunmn Ha HEeKOTopble
PacTtBopeHune aTunosoro cnvpTa B Boge. PactBopeHue opraHV4eckue BeLLecTBa.

rmuuepuHa B Boae.

Mony4eHne n cBONCTBA YKCYCHOW KUCMOTHI. .
Monb3oBaTbCcsa MHOpMaumen 13 apyrux

|/|CCJ'IeJJ,OBaHI/Ie CBOWUCTB XMPOB: paCTBOPUMOCTb B BoAeE U WCTOYHMKOB AJ151 MOArOTOBKM KPaTKUX COOGLLl,GHI/II7I.
OpraHN4YecKknx pacTBOpUTENSX.
[OTOBMTbL KOMMbLIOTEPHLIE NPE3eHTaLuNn.
KauecTBeHHas peakuusi Ha rmoko3y u kpaxman. O6pasubl

n3genuim n3 NnonuaTuneHa, nonunponuneHa.

. Peakuus nonumepusauyun. NMonnatuneH. NpumeHeHne
3TuneHa.

AueTuneHoBbIN psia HenpeaenbHbIX YreBO4OPOaOB.
AueTtuneH. CeowncTaa auetuneHa. lNpumeHeHue.

MpounssoaHble yrneBogopoaos. Kpatkuii 0630p opraHnyeckmx
COEOVHEHMWI: OQHOATOMHbIE CnupTbl, MHOroaToMHbIE CNNPTbI,
kapboHoBble KMCnoThl, CroXHbIE AUPLI, KUPbI, YreBoabl,
aMunHokMcnoTbl, 6enku. Ponb 6enkoB B opraHuMame.

MoHsTUE O BEICOKOMOINEKYNSPHLIX BellecTBax. CTpyKTypa
NoSIMMEPOB: MOHOMEP, NONMMEP, CTPYKTYPHOE 3BEHO, CTEMNEHb
nonumepmsaumu. MNMonuaTuneH, NonuNpPonueH,
NOSNIMBUHUIXIIOPUA,

PesepBHoe Bpems — 2 yaca Ha 0006LLEHME OCHOBHbIX TEM.

OnucaHne y4e6HO-MEeTOANYECKOrO U MaTepuanbHO TeEXHMYeCKoro obecneyeHns obpasoBaTenbHOro
npouecca.

1. Pynautuc I .E. Xumua 9 kn: yueb.: ana obweobpasosaTtenbHblx yupexaeHuin/l.E. Pyasutuc, .. denbamaH.- M.:
MpoceeLueHne.

2. Xumunsa 9 Kn.: 3NeKTPOHHOE MPUITOXKEHME K YYEOHNKY.

3. Mapa H.H. Xumusi Pabo4yme nporpammel. MNpegmetHas nuHus yyebHukoB Pyasntuc, O.I. denbamaH. 8-9 knaccbl/
H.H. Mapa.- M.: MNMpoceeweHne

4. Nabpycesa H.U. Xumusa: pabovas tetpagpe 9 kn/ Mabpycesa H.U. -M.: NpoceeLleHue.

5. Mapa H.H Xvmusa: 3agaqHuk ¢ «nomowHunkomy» 8-9 kn./ MNapa H.H, Mabpycesa H.W.- M.: MpoceeLueHme.

6. Pageuknin A.M. Xumusa: guagaktudeckuin matepman 8-9 kn./ A.M. Pageukuit. .- M.: MNpoceelueHne

7. apa H.H. Xumus. Ypoku: 9 kn/ H.H. lapa.- M. lNpoceeLueHne.

HaTtypanbHble 06beKTbl. HaTyparnbHble 06bekThl, UCNOoNb3yeMble B 00yYEHUM XMMUK, BKITOYAIOT B Ce0S Konnekuum
MMUHEparioB 1 ropHbIX MOPOA, METANOB M CNaBoB, MUHEPaIbHbIX YA0OPEHWI, NnacTMacc, kay4ykoB, BOJIOKOH U T.
4. O3HakoMneHe yyalmxcs ¢ o6pasuaMm UCXOOHbIX BELLECTB, MONYNpPoAyKTOB M rOTOBbIX U3Oenuii No3BoNseT
nonyYnTb HarnsaHoe NpefcTaBneHe o6 aTMX MaTepuanax, X BHELUHEM BUAE, a TaKKe O HEKOTOPbIX (hU3NYECKUX
cBoWicTBax. 3HaunTenbHble y4eBHO-No3HaBAaTENbHbIE BO3MOXHOCTV UMEIOT KOMMEKLMN, U3rOTOBIIEHHbIE CaMUMM
obyyvatowmmucs. MNMpeamMeTsl AN TakMX KONNeKUnin cobmpatoTcsl BO BPEMS 9KCKYPCUM U APYTUX BHEYPOUHbIX 3aHATUNA.

Konnekuwun NCNONb3YyTCA TOJNbKO AN1A O3HAaKOMIJ1EeHUA y4allmnxcAa ¢ BHELWHUM BUOOM U oM3M4ECKNMN CBONCTBAMM
n3y4yaembix BeLecTs 1 MaTepuanos. [na npoBeaeHss XMMMYECKNX ONbITOB KOSMEKLUN UCMONb30BaTh HENb3s.

XnMun4yeckue peakTMBbl U MaTepuansbl. O6pau.|,eHV|e CO MHOIr'mMmMu BellecTBamMmmn Tpe6yeT CTpororo cobnogeHus
npasui TEXHUKN 6e3onacHocT, 0COBEHHO npu BbINONHEHUX ONbITOB CaMUMUN yHalLMMUCA. Bce Heobxoanmblie Mepbl
npeaoCToOpPOXHOCTU YKa3aHbl B COOTBETCTBYHOLLMX OOKYMEHTaX N MHCTPYKUUAX, a Takke B nocobusx ans quTeneﬁ
XUMUN.




Haubonee 4acto ucnonb3yemble peakTuBbl U MaTepuarnsi:

1) npocTble BeLEeCTBa - Mefb, HATPUN, KanbLWiA, arntOMUHWIA, MarHWR, xeneso, LMHK, cepa;

2) okcmgpl — meaum (I1), kanbuus, xenesa (l11), marHus;

3) KMCNoTbI - consiHas, cepHas, a3oTHasi;

4) ocHOBaHMS - TMAPOKCKA HaTpWsl, TMOPOKCUA Kanbuus, rngpokena 6apus, 25%-Hbii BOAHBIN pacTBOp aMMUaka;

5) conu - xnopuabl Hatpwust, meaum (I1), xxenesa(lll); HUTpaThl kanus, HaTpus, cepebpa; cynbdatsbl Meaun(ll), xenesa(ll),
xenesa(lll), antomuHua, ammoHus, kanus, bpomna HaTpus;

6) opraHuyeckue CoeMHEHMS - KpaxMar, MMMLUMPKH, YKCYCHas KCINOTa, METUMOBLIA OpaHXeBbIN, dpeHondTanevH,
nakmyc.

Xumunyeckasa nabopartopHas nocyaga, annapaTtbl U NTpUGopbI.

Xnmudeckasi nocyaa nogpasgenderca Ha gBe rpynnbl: ANna BbIMOJIHEHUA ONbITOB yYallMMUCA U OEMOHCTPAUNOHHbIX
OnbITOB.

I'Ip|/|60pb|, annapaTtbl 1 YCTaHOBKWU, UCMOJIb3yeMble Ha YPOKax XMMWUW, noapas3aendaroT Ha OCHOBE NpoTeKarowmnx B HUX
Cbl/l3|/|‘-|eCKI/IX N XUMUYECKMX NpoLeccoB C y4aCcTneM BeLLECTB, HaxoAdaLnXca B pa3HblX arperatHbiX COCTOAHUAX:

1) npubopsl Ana paboTel ¢ razamu - nonydeHve, cobmpaHue, 04MCTKa, CyLLUKa, NOTMOLLEHWE ra3oB; peakumm Mexay
NoTOKaMu rasos;

2) annapartbl 1 NpMbopbI ANA ONbITOB C XUAKMMMW U TBEPAbIMUX BELLLECTBaMM - NEPEroHka, pmnbTpoBaHue,
KpucTannusauus; NnpoBegeHne peakunii Mexay TBepAbIM BELLECTBOM U XUOKOCTbLIO, XXMAKOCTLIO U XUOKOCTHIO,
TBEpAbIMM BELLIECTBaMMN.

BHe aTou knaccudmkaumm HaxoasaTca ABe rpynnel y4ebHOM annapaTypbl:

1). ons U3y4eHUst TEOPETUYECKUX BOMPOCOB XMMUU - UITTIOCTPaLIMS 3aKOHA COXPaHEHWs! Macchl BELLIECTB,
JEeMOHCTpaLs 3MNeKTPOoNpoBOAHOCTU PaCTBOPOB, AEMOHCTPALIUA ABWWKEHUS NOHOB B NEKTPUYECKOM none; Ans
N3YyYEHNS CKOPOCTU XMMMUYECKON PeakLmMn U XUMUYECKOTO PABHOBECHS;

2). Ana uNMCTpaLMm XMMUYECKNX OCHOB 3aBOACKMX CNOCOBOB NOMyYeHUsi HEKOTOPbIX BELLECTB (CEPHOMN KUCMOThI,
aMmmMmuaka u T. n.).

BcnomoratenbHyo porb UrpatoT 3MepuTeribHbIe 1 HarpeBaTenbHble NPMOOPbI, pa3nuyHble NpucnocobeHns aAns
BbINOJTHEHUST OMbITOB.

Mogenu. O6bekTamMmy MOAENUPOBAHUS B XUMUU ABMSILOTCS aTOMbI, MOJEKYbl, KPUCTanmMbl, 3aBOACKWE annapaThbl, a
TaKke npouncxoasilume npoweccol. B npenogaBaHnm xummm MCnonb3yrTCA MOAENN KPUCTaNNIMYECKMX PELLETOK
anmaasa, rpadmra, cepbl, pocdopa, okemaa yrnepoaa(lV), noga, xxenesa, megu, marHus. Habopbel mogener atoMmoB
[Nt COCTaBMEHNS LIAaPOCTEPXKHEBLIX MOAENEN MOMEKYI NPU N3YHEHUN OPraHNYECKON XMMUN.

Yye6Hble nocobusi Ha neyaTHOW ocHoBe. B npouecce 0byyYeHnst XumMunM UCNOMb3YTCA crneayoLme Tabnuub
MOCTOSIHHOIO 3KCMoHMpoBaHus: «lMepruoauyeckas cuctema XuMmmyeckux anemeHtos [1. . MeHoeneesay, « Tabnuua
pacTBOPUMOCTM KUCOT, OCHOBAHWIA U CONENy, « QNEKTPOXUMUYECKUI Psif, HAaNPsKEHUA MEeTannoBy.

Onsa opraHunsauunum CaMOCTOATENbHON pa60TbI o6yqarou.w|xc;| Ha ypoOKax NCNosb3yrT p83H006p83Hble angakTn4yeckme
maTtepuanbl: TeTpagn Ha ne4vyaTHOM OCHOBE, KapTO4KKM C 3agaHNAMU pa3H0|7| CcTeneHn TpyaHOoCTU AnA U3yHeHns
HOBOIro matepunana, cCaMmonpoBepKn N KOHTPOJ1A 3HaHWN yyalmnxc4.

OKpaHHO-3BYKOBbIe cpeAcTBa 06y4YeHuUsl. SKpaHHO-3BYKOBbIE MOCOOMS AENSATCA Ha Tpu GonbLune rpynmbl:
CTaTWYHble, KBasUANHAMUYHbIE U AMHAMUYHbIE. CTaTUYHLIMU 3KPAHHO-3BYKOBLIMM CPEACTBaMM 0GYyYeHUs1 ABNAOTCA
avadunbmebl, Uano3nTUBbI (Crnangbl), eAMHUYHbIE TpaHCNapaHTbl Ans rpadonpoekTopa. Cepun TpaHcnapaHToB
NO3BONAT UMUTUPOBATLABWKEHNE NYTEM NOCINEA0BaTENBHOIO HaNIOXKEHUsI OAHOro TpaHCcNapaHTa Ha Apyroi. Takue
Cepumn OTHOCAT K KBa3nAMHAMUYHbIM 9KPaHHLIM NOCOGUAM.

OnHaMnyHbIMK OKPaHHO-3BYKOBbIMU nocobunsimn sBNSOTCA npounsBeneHns KuHemaTorpada: OOKYMeHTanbHoro,
XPOHUKANbHOro, MynbTUNJIMKALNUOHHOIO. K aTon xe rpynne OTHOCATCA 3KPaHHO-3BYKOBbIE CpeaCcTBa o6yquV|9|, ansa
npeaobAaBneHns Mchopmau,mm KOTOpPbIX Heobxoanma KOMNbHOTEPHAA TEXHUKA.

TexHuuyeckue cpegcTBa o6yveHust. MNpy KOMMNEKCHOM UCMONb30BaHUN CPEACTB 00YyYeHUsl Hem3GexeH BONpoc O
BO3MOXHOCTU 3aMeHbl OAHOTO NOCOBVS ApYrM, HanpUMep AEMOHCTPALMOHHOMO UMW NlabopaTopHOro OnbiTa ero
n3obpaxeHueM Ha akpaHe. iHdopmaums, cogepxallasics B 3KpaHHOM Nocobum, NPefcTaBnsieT coboii NuLlb
OTpaXkeHWe pearbHOro Mvpa, ¥ MO3TOMY OHa [JOMKHa MMETb OMopy B YYBCTBEHHOM OfbiTe obyyaroLmxcs. B



MPOTMBHOM cryyae popMUPYIOTCS HENPaBUIbHbIE U dhopMaribHble 3HaHus. OcoGeHHO onacHo hopMUpoBaHue
NCKaXXEHHbIX NPOCTPaHCTBEHHO-BPEMEHHbIX NPEACTABMNEHMIA, MOCKOMbKY 3KpaHHOE NMPOCTPaHCTBO M BpeMS]
3HAYUTENBHO OTNIMYAIOTCSA OT pearlbHOro NPOCTPaHCTBa U BpeMeHU. JkpaHHOe Nocobue He MOXET 3aMeHUTb COBON
pearbHbIl 06 bEKT B MPOLECCE €ro NO3HAHWS BBUAY TOTO, YTO HE MOXET ObITb UCTOMHUKOM YYBCTBEHHOTO OMbiTa O
CBOWCTBAX, CYLLECTBEHHbIX MPU U3YYEHUN XMMUK: LiBETE, 3anaxe, KpUCTannM4eckoM CTPOeHUM 1 T. 4. B To e Bpemsi
MNPV HANMUYUK Y YYaLLUXCS JOCTATOUHbIX YYBCTBEHHbIX 3HAHUI HA HEKOTOPLIX 3Tanax 06y4eHusi BocrpousseneHue
XUMUYECKOTO OMbiTa B 3KpaHHOM Nocobum MOXeT GbiTb Gornee LenecoobpasHbiM, Yem ero NnoBTopHast
AeMOHCTpaums.

MnaHupyemble pe3ynbTaThl U3yYeHuA yuye6GHOro npegmera.
BbINyCKHMK Hay4UTCA:

-06BACHATL CYTb XMMUYECKUX NMPOLLECCOB;

-Ha3bIBaTb NPU3HaKW U YCIOBMUS NPOTEKAHUS XUMUYECKUX peaKLuii;

- yCTaHaBnuBaTb NPUHAANEXHOCTb XMMUYECKOW peakLmmn K onpeaenéHHoMy Tuny no 0gHoMy n3
KnaccudmKaumMoHHbIX NpusHakos: 1) No yncny n coctasy

NCXOAHbIX BELLECTB U NPOAYKTOB peakuun (peakummn coeanHeHnsl, pas3noXeHus, 3aMeLLeHnst 1 obmeHa);
2) No BbIAENEHUIO UMW MOTNOLEHNIO TENMOThI (PeakLmm 3K30TEPMUYECKUE N IHOOTEPMUYECKUE);
3) MO U3MEHEHMIO CTENEHEN OKUCIIEHNS XUMUYECKNX SIEMEHTOB (peakumMm OKUCINTENbHO-BOCCTAHOBUTESbHBIE);

4) no o6paTMmocTy npoLiecca (peakuumn odbpatTumble n HeobGpaTUMbIe);
-COCTaBNsATb YpPaBHEHUS ANEKTPONUTUYECKOW ANCCOLMaLINM KUCHOT, LLENOYe, Coneit; NorHble U COKpaLLEHHbIE
WOHHbIE YyPaBHEHNS peakuuin obmMeHa; ypaBHEHMSA OKUCIUTENbHO-BOCCTAHOBUTENbHbIX peakuuij;

-MPOrHO3npoBaTb NPOAYKTbI XMMUYECKUX peakumii no hopmynam/HasBaHWsIM UCXOOHBIX BELLECTB; onpeaensitb
ncxopHble BewecTsa no hopMynam/HasBaHUsIM MPOAYKTOB peakumu;

-COCTaBIsiTb YpaBHEHUS peaKLnii, COOTBETCTBYHOLLMX MNOCNEA0BaTENIbHOCTU («LienoYKe») NpespaLLeHni
HeopraHN4Yecknx BeLLLeCTB PasnnYHbIX KNaccos;

-BbISIBNSATH B MPOLIECCE SKCNEPUMEHTA NPU3HAKKW, CBUAETENBCTBYHOLLME O NPOTEKAHUN XMMUYECKON peakumu;
-NPUroTOBNATbL PACTBOPbI C ONPEAENEHHON MacCoOBOW JONEN PAaCTBOPEHHOrO BELLECTBA;

-onpeaensiTe XxapakTep cpefbl BOAHbLIX PACTBOPOB KUCHOT U LLENOYeE No N3MEHEHMIO OKPaCKN MHAMKATOPOB;
-NPOBOAUTL KAa4YECTBEHHbIE peakLmu, NOATBEPXKAAIOLLMNE HanMyMe B BOAHbIX pacTBopax BeLLEeCTB OTAENbHbIX MOHOB

-onpenensiTb NPMHAANEXHOCTb HEOPraHUYECKMX BELLECTB K OOHOMY U3 U3YYEeHHbIX KIaccoB/rpynm: MeTansbl 1
HemeTansbl, OKCUabl, OCHOBAHWSA, KUCMOTbI, COMK;

-COCTaBIATb (*)OpMyJ'IbI BeLleCTB Mo UX Ha3BaHUAM,
-onpegendTb BaneHTHOCTb U CTENMeHb OKUCIIEHNA 3NNEMEHTOB B BeELLECTBAX;

- COCTaBnATb hOPMYFbl HEOPraHUYECKUX COEAMHEHMI NO BaNeHTHOCTAM M CTEMEHSIM OKUCIIEHNS 3M1EMEHTOB, a
TakxKe 3aps4am UOHOB, yKa3aHHbIM B Tabnmue pacTBOPMMOCTU KICIOT, OCHOBaHWUA U Conew;

-06BACHATL 3aKOHOMEPHOCTU U3SMEHEHUA Q)VI?MLIGCKVIX N XMMWYECKNX CBOWCTB NPOCTbIX BELLECTB (MeTaJ’IJ’IOB n
HemeTannoa) 1N NX BbICLLUNX OKCKNAOB, 06pa3OBaHHbIX AneMeHTaMun BTOPOro n TpeTbero nepmnoaos;

-Ha3blBaTb OOLLUME XMMUYECKME CBONCTBA, XapakTepHble O514 rpynn OKCUAOB: KUCIOTHbIX, OCHOBHBbIX;

-HasblBaTb OBOLLME XMMUYECKME CBOMCTBA, XapakTepHbIe AN KaXO0ro 13 KnaccoB HEOPraHMYECcKMX BELLIeCTB: KUCHOT,
OCHOBaHWM, cone;

-NpMBOANTL NPUMEPLI peakUmii, NOATBEPKAAILUNX XMMUYECKME CBONCTBA HEOPraHNYECKMX BELLECTB: OKCUOOB,
KMUCIOT, OCHOBaHWUI U CONew;

-onpenenAaTb BeWweCTBO-OKUCINTENb N BELLECTBO-BOCCTAHOBUTES b B OKUCITUTESNTIbHO-BOCCTAHOBUTEITbHbLIX peaKLUAX;

-COCTaBNATb OKUCIIUTENBbHO-BOCCTAHOBUTENbHBIN BanaHc (ANs u3y4YeHHbIX peakumin) No NpeasioXeHHbIM CxemMam
peakuuin;

-NpoBOANTL NabopaTopHbIE ONbIThI, MOATBEPKAAOLLME XMMUYECKME CBOMCTBA OCHOBHBIX KITACCOB HEOPraHNYEeCKMX
BELLECTB;

BblnyCKHVIK nony4yuT BO3MOXHOCTb Hay4YUTbLCA:
-NPOrHo3npoBaTb pe3ynbTaTbl BO30ENCTBUA pPa3nnYHbIX CbaKTOpOB Ha N3MeHeHne CKOpOoCTH XUMUYECKON peakunu;
-NPOrHo3npoBaTb pe3ynbTaTbl BO30EeNCTBUA pPa3nnYHbIX C*)aKTOpOB Ha CcMeLlleHne XMMMNM4eCckoro paBHoBeCUA.

-NPOrHo03npoBaTb XMMNUYECKNEe CBOWCTBA BELLECTB Ha OCHOBE MX COCTaBa U CTPOEHUA;



-MPOrHO31pPoBaTh CNOCOBHOCTL BeLLECTBa NPOSABMATL OKUCIUTENbHBbIE UM BOCCTaHOBUTESbHbIE CBOMCTBA C YYETOM
cTeneHei OKUCMNEHUs ANEeMEHTOB, BXOAALLMX B €r0 COCTaB;

-BbISIBMSATb CYLLLECTBOBAHME reHEeTUYECKON B3aMOCBA3M MEXOY BellecTBaMu B psdy: NPOCToe BELLEeCTBO — OKCUA
— rMAOpPOKCHA — COonb;

-OpraHn3oBbiBaTb, NPOBOAUTb y4eHUYEeCKne NpoeKkTbl No nccneaoBaHnio CBOWNCTB BELLECTB, MMEILLNX BaXKHOE
npakTn4yeckoe 3Ha4yeHune



