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MosicHnTenbHasa 3anucka.

Pabo4as nporpamma no XxMMumn Ansi OCHOBHOW LLKOSbl COCTaBrieHa Ha ocHoBe: PyHaameHTansHoro
saapa cogepkaHus obliero obpasoBaHus 1 B COOTBETCTBUM C [OCyaapCTBEHHbLIM CTaH4APTOM
obuero obpasoBaHus (Npuka3 MuHucTepcTea obpasoBaHus U Hayku Poccuinckon ®egepauum ot
17.12.2010 r. Ne 1897);

depepansHoro 3akoHa ot 29 nekabpsa 2012 roga, Ne273 (denepanbHbin 3akoH «O6 obpasoBaHum B
PD»);

TpeboBaHui K pesynbTataM OCHOBHOro obLiiero obpasoBaHus, NpeacTaBrneHHbIX B heaepanbHOM
rocyfapcTtBeHHOM obpa3oBaTernbHOM cTaHAapTe obLiero obpa3oBaHUsa BTOPOro nokoneHus. B Hel
Takke y4uTbIBalOTCA Naeun pa3smTns  GopMMpoBaHKS yHUBEPCarnbHbIX y4ebHbIX AeACTBUIA ANd
OCHOBHOro 06LLiero o6pasoBaHus.

MoctaHoBneHus MNaBHoro NocygapcTBEHHOrO caHMTapHoro Bpada Poccuiickon ®egepaumm «0O6
yTBepxaeHmnn CaHlluH 2.4.2821-10 « CaHnTapHo-anugemuonornyeckne TpeboBaHns K yCrioBUsM u
opraHusauumn obydeHus B obLieobpasoBaTenbHbIX yupexaeHnsax» ot 29.12.2010 Ne189;

Mpukasa MuHobpHaykmn Poccum ot 31.03.2014 Ne 253 «O6 yTBepxaeHun hegepanbHOro nepeyHs
y4ebHNKOB, peKOMEHAYEMbIX K UCNOMNb30BaHUIO MpU peanunsaLmn UMeLLMX rocyaapCcTBEHHYO
akkpeguTauumio obpasoBaTeribHbIX MPorpamMmm HayanbHOro obLuero, OCHOBHOro obLero, cpegHero
o6uero obpasoBaHus»

3a ocHoBy pabouelt NporpamMmmbl B3siTa NporpaMma Kypca xmmum ons 8-9 knaccos
06ueobpasoBaTtenbHbIX yYpexaeHun, onybnnkoBaHHasa nsgatenscrTeom «lpoceeleHne» B 2013
rogy (C6opHuK nporpamm Kypca Xumum K y4ebHnkam xmmmm atopos [.E.Pygasutuca,

@.I . denbamaHa onsa 8-9 knaccos).

Llenn o6y4yeHums c yyeTom cneundmkm yuebHoro npegmeTta
OCHOBHbI€ Lienu U3y4eHus XMMmmnm HanpaeneHbl:

e Ha OCBOEHWe BaXXHEWLNX 3HAHMW 00 OCHOBHbIX MOHATUSIX U 3aKOHAX XUMUKN, XUMUYECKON
CUMBOJIUKE,

e Ha oBnageHue yMeHUSAMU HabngaTb XMMUYECKNE SBMEHNS, MPOBOAUTL XUMUYECKUIA
9KCMEPUMEHT, NPON3BOAUTL PacHeTbl Ha OCHOBE XMMUYECKUX DOPMYI BELLECTB U
YpaBHEHUIN XUMNYECKUX peaKLI;

e Ha pa3BuUTMeE NMO3HaBaTESIbHbIX UHTEPECOB M MHTENNEKTyarnbHbIX CMOCOBHOCTEN B npouecce
NMPOBEAEHNSA XMMUYECKOTO SKCNePUMEHTA, CaMOCTOSITENBHOIO NPUOGPETEHUS 3HAHWIA B
COOTBETCTBUM C BO3HUKAOLLMMU XKM3HEHHBIMU NOTPEGHOCTAMM;

e Ha BOCMUTaAHWE OTHOLUEHUS K XMMUW KaK K OAHOMY 13 (PyHOAAMEHTamnbHbIX KOMMOHEHTOB
€CTEeCTBO3HaHWUS 1 3NIEMEHTY 00LLe4YenoBeYeCKol KynbTypbl;

e Ha MPUMEeHeHUe NMosy4YeHHbIX 3HaHUU U YMeHUI A5 6e30MacHOro NCNonb3oBaHUS
BeLLeCTB 1 MaTepuasnoB B ObiTy, CENbCKOM XO35ICTBE U HA NPOU3BOACTBE, PELLEHNS
NpakTUYECKNX 3a[ay B NOBCEAHEBHOW XU3HW, NpeaynpexaeHus ABNeHnin, HaHOCALLMX Bpea
3J0pOBbLIO YENOBEKA N OKpYXKatoLLiee cpese.

3agayum oby4veHus.

OpHoM 13 BaxHeMLWNX 3a4a4 OCHOBHOrO 00LLero o6pa3oBaHus ABNSETCA NOArOTOBKA 00y4aroLLMXCH
K OCO3HaHHOMY M OTBETCTBEHHOMY BbIOOPY XN3HEHHOIO U NPOECCUOHANBHOMO NYTy.
OOGyuyatoLLmecs A0MKHbI HAYYUTLCA CaMOCTOSATENBHO CTaBUTb LIENN U onpeaensTb Nyt ux
OOCTUXeHnA, NCNosrb30BaTb I'IpI/I06peTeHHbIIZ B LLKOJ1e OnbIT B peaanon XN3HU, 3a paMKaMu
y4ebHoro npotecca.



Xumus Kak y‘-le6HbII7I npeaMmeT BHOCUT CyLLl,eCTBeHHbII7I BKInag B BOCNMUTaHnUe n pa3sntne
06yqarou.|,l/|x09|; OHa npu3saHa BOOPYXNUTb X OCHOBaMn XMMUNYECKUX 3HaHUN, HeobXxoaMMbIX ONis
NOBCEOHEBHOW XU3HW, 3a50XUTb (byH,El,aMeHT Ansa panbHenwero coBepLeHCTBOBaHUA 3TUX 3HaHUN,
a TaKke cnocobcTBoBaTb 6G3OI'IaCHOMy noseneHunto B Opr)KaPOLU,eVI cpene n 6epe>KHomy
OTHOLLIEHMIO K HEN. Pa3BunTre no3HaBaTeNbHbIX MHTEepeCOoB B MNMpoLecce CaMoOCTOATESIbHOIo
an06peTeHM;| XUMUYECKNX 3HAHU N UCMOSNb30BaHNE pa3fnn4HbIX NICTOYHUKOB I/IHCbOpMaLI,VII/I, B TOM
Yycrne KOMNbTEPHDbIX.

BocnutaHue y6exaeHHOCTM B MO3UTUBHON PO XMMWUM B KU3HWU COBPEMEHHOIo 06LLIeCTBa,
HEoOX0AUMOCTM XMMUYECKM rPaMOTHOIO OTHOLLEHUS! K CBOEMY 3[I0POBbLIO U OKpYXKalolliel cpeae.

O6Lwwan xapakTepucTuka y4ye6Horo npegmera.

B copepxaHum naHHoro Kypca npeacTaBrneHbl OCHOBorMonaraLmne TeopeTudeckmue CBeeHUs rno
XVIMUW, BKIOYaIOLLME U3YYEHNE COCTaBa U CTPOEHUS BELLIECTB, 3aBUCUMOCTU UX CBOWCTB OT
CTPOEHMSI, UCCrefoBaHMe 3aKOHOMEPHOCTEN XUMUYECKMX NPEBPALLEHNI 1 NYTeN ynpaBreHns MU B
Liensx nonyyYeHus BeLlecTs, MaTepuarnos, aHeprum.

CopgepxaHue yyebHoro npegmeTa BKOYaeT CBe4EHMS O HEOPraHMYECKMX BeLeCcTBax, UX CTPOEHUN
W CBOWCTBAX, a Takke XMMUYEeCKMX npoLieccax, NpoTekaLmnx B okpyxatoLem mvupe. Hanbonee
CNoXHble anemMeHTbl PyHAaMeHTanbHOro sapa coaepkaHusa obLuero obpasoBaHmsa No XMMnm, Takme,
KaK OCHOBbI OpPraHN4eCKON 1 NPOMbILLSIEHHOW XUMUW, NEPEHECEHbI B NporpamMy cpegHen (MonHomn)
00LeobpasoBaTenbHOM LIKObI.

TeopeTnyeckyro OCHOBY U3Y4YEHWST HEOPraHNYECKOM XMMNN COCTaBNSET aTOMHO-MOJSIEKYISIPHOE
yyeHune, nepuogudecknii 3akoH .. Mengeneesa ¢ KpaTkumu CBEAEHNSIMU O CTPOEHUN aTOMOB,
BNOAX XMMNYECKOW CBSI3WN, 3aKOHOMEPHOCTSAX NPOTEKAHUMN XUMUYECKUX PEAKLIMIA.

B n3yueHun kypca 3HaunTeNbHa porib OTBOAUTCA XMMUYECKOMY SKCMEPUMEHTY: NMPOBEAEHMIO
NpakTUYEeCKNX U NabopaTopHbIX paboT 1 ONUCaHNIO UX Pe3ynbTaToB; COBMOAEHNIO HOPM 1 NpaBun
noBeAeHUs! B XMMUYECKUX nabopaTopusix.

[lns cosHaTenbHOro OCBOEHMS npeamMeTa «XMUSI» B LUKOJSTbHbBIN KypC BKI1HO4EHbI obsi3aTenbHble
KOMMNOHEHTbI coaepXaHnda COBpPpeMEHHOIo XMMN4eCcKoro O6pa3OBaHVIFIZ

1) xumuyeckue 3HaHUs (TEOPETUYECKNE, METOONOMMYECKME, NPUKNAaHbIE, onucaTerbHble — A3bIK
HayKu, akcMonorn4yeckme, McTopuyeckue n ap.);

2) pasnuyHble yMeHusl, Hasblku (0bLLeyyYebHble 1 cneumduieckme no XMmMmm);
3) UEHHOCMHbIE OMHOWEHUS (K XUMUK, XN3HU, Npupoae, obpasoBaHuio U T. 4.);

4) onbim npodykmueHoU dessmesibHOCMU Pa3HOoro xapakTepa, obecnevmBaroLLnin pa3BuTme
MOTMBOB, MHTENNEKTA, CNOCOBHOCTEN K camopeanu3aunm 1 Apyrux CBONCTB NIMYHOCTU YHEHUKA;

5) Kkriro4esble U y4ebHO-XUMUYECKUE KOMITeMeHUUU.

B kauyectBe UEHHOCMHbIX OPUEHMUPO8 XUMUYECKOTO 06pa3oBaHmMs BbICTyNalT 0ObEKTh,
n3yyaemble B Kypce XMMuK, K KOTOpbIM y oBy4yatoLumxcs popMUpyeTcst LEHHOCTHOE OTHOLLIEHME.
Mpwn 3TOM BeayLLyto porib UrpakoT No3HaBaTesbHble LEHHOCTU, TaK Kak AaHHbIA y4eGHbI npeameT
BXOAMT B rpynny NpeameToB No3HaBaTeNbHOro LUKa, rnaBHas Lernb KOTOPbIX 3aKnioyaeTcs B
N3y4yeHUn NpUpoAabI.

OCHOBy ro3HasamersibHbIX UeHHOCMeUl COCTaBNAT Hay4Hbl€ 3HaHWUA, Hay4Hble MEeTOObl NO3HaHUA.
lNo3HaBaTenbHbIE LLEHHOCTHbIE OopueHTauun, ('*)OpMI/IpyeMble B npouecce n3yvyeHua Xxmmmnu,
NPOABMNAKTCA B NMPU3HAHUN!

- UEHHOCTN Hay4HOro 3HaHuA, ero I'IpaKTVI‘-IeCKOIZ 3HAa4YMMOCTN, JOCTOBEPHOCTU;
- UEHHOCTU XUMUYECKUX METO0B UCCIeA0BaHUS XXMBOW N HEXNBOW npupoasbl.

Pa3BunTrne no3HaBaTernbHbIX LLEHHOCTHLIX OPUEHTALMI coaepXXaHMs Kypca XUMUKM NO3BOMSET
cchopmumpoBaTsb:

- YBaXXUTEJIbHOE OTHOLLEHNE K co3ngartenbHom, TBOp‘-IeCKOIZ OEeATENbHOCTH,

- NOHMMaHne HeobxoaMMoCTH 340p0oBOro 06pa3a XU3HU;



- noTpebHocTb B 6€3yCnoBHOM BbINOSIHEHUK NpaBKn 6e30MacHOro MCNosb30BaHNA BELLECTB B
NnoBCeaHEBHOWN XXU3HU;

- Co3HaTenNbHbIN BbIGOp ByayLLen npodeccnoHanbHom 4eATENBHOCTH.

Kypc xumunm obnagaeT BO3MOXHOCTAMU AN (OPMUPOBAHUS KOMMYHUKamUEHbIX UeHHocmed,
OCHOBY KOTOpPbIX COCTaBNSAOT NpoLiecc obLleHunsi, rpamoTHast pedb. KoMMyHVUKaTUBHbIE LLEHHOCTHbIE
OpVeHTaLmMK Kypca crocobCTBYIOT:

- NpaBuUIibHOMY UCMOJIb30BAHUIO XUMNYECKON TEPMUHOIIOTNN N CUMBOJTUKI;

- pa3BuTUIO NOTPEBHOCTM BECTM AMNaror, BbICNyLIMBaTb MHEHME OMNMOHEHTa, y4acTBoBaTb B
ANCKyCCUK;

- PasBUTUIO YMEHUS OTKPbLITO BblpaXaTb M apryMeHTMPOBaHO OTCTanBaThb CBOK TOYKY 3PEHMS.
Pe3ynbTaThl ocBOeHUA y4ebHoro npeamMmeTta «XumMmsa»9 knacc.

Vl3y‘-IeHl/Ie XVMWUN B OCHOBHOW LLKOME OAET BO3MOXXHOCTb AOCTMYb cneayrowmx pe3ynbtaTtoB B
HanpaBneHnn MINYHOCTHOIO Pa3BUTUA:

-(hopMMpoBaHUE YyBCTBA rOPAOCTM 38 POCCUICKYIO XMMUYECKYIO HayKY;

-chopMUMpOBaHUE LIENOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYHOLLEETO COBPEMEHHOMY YPOBHHO
pPa3BUTUS HayKU M OBLLECTBEHHOW NPaKTUKK, a TaKKe coumanbHOMY, KynbTYPHOMY, Si3bIKOBOMY U
LlyXOBHOMY MHOroo6pasuio COBPEMEHHOIO MUPA;

-(hbopMMpOBaHME OTBETCTBEHHOIO OTHOLLEHUS K YYEHWID, FOTOBHOCTM U CMOCOBHOCTU K
camMopasBuUTMIO U camoobpa3oBaHMIO HA OCHOBE MOTMBaLMN K OOY4YEHUIO 1 MO3HAHWIO, BIOOPY
npocunbHOro obpaszoBaHMs Ha OCHOBE MH(OPMAaLMK O CYLLLECTBYIOLLMX NPODECCUAX U NTUYHBIX
npodeccnoHarnbHbIX NPeanoyYTeEHUA, 0CO3HAHHOMY NMOCTPOEHUIO MHAMBUOYATNBHOM
06pas3oBaTeNbLHOM TPAEKTOPMM C YHETOM YCTONYMBLIX MO3HABATENbHbIX MHTEPECOB;

-(hopMUpOBaHME KOMMYHUKATUBHON KOMMETEHTHOCTU B 0Gpa3oBaTefibHON, 06LLECTBEHHO NONE3HOMN,
y4ebHo-MccnenoBaTenbCKOM, TBOPYECKON U APYrUX BUAAX AeATENbHOCTY;

-(hopMMpOBaHUE NMOHUMAaHWS LLEHHOCTM 300POBOro U Ge3onacHoro obpasa >usHu; yCBOEHUE NpaBus
WHAMBMOYaNbHOTO U KOMMEKTUBHOrO 6Ge30MnacHOro noBeAeHus B Ype3BblvaiHbIX CUTyaLusiX,
YrpOXKatoLLMX KM3HU 1 300POBbIO NOAEN;

-(hopMUpoBaHME No3HaBaTENbHOWN N MHPOPMAaLMOHHOW KyrbTypbl, B TOM YMCIe pa3BUTUE HaBbIKOB
camMoCTOSITENbHOM paboThbl C y4eBGHBIMU NOCOBUSMU, KHUFaMM, AOCTYMHLIMU MHCTPYMEHTaMM U
TEXHUYECKMMUN CPeacTBaMn MHPOPMAaLMOHHBIX TEXHOOTUIA;

-bopMMpOBaHE OCHOB 3KOMNOMMYECKOro CO3HaHNA Ha OCHOBE NPU3HAHUSA LIEHHOCTU XXMU3HU BO BCEX
€€ NposIBNEHNsX N HEOBXOAMMOCTM OTBETCTBEHHOIO, 6EPEXXHOr0 OTHOLLIEHMS K OKpY»KaloLLen cpeae;

-pa3BnUTUE TOTOBHOCTU K PELUEHUIO TBOPHYECKUX 3aad, YMEeHUA Haxo4uUTb afeKBaTHble cnocobbl
noBeaeHNs N B3aUMOAENCTBUS C napTHepamun BO BpeM4A yqe6H017| n BHeyl-Ie6HOIZ 0eATenbHOCTH,
CNoCcoBHOCTU OLEeHMBaTb I'IpO6J'IeMHbIe cuTyauun n onepaTtnBHO NpMHNMATb OTBETCTBEHHbIE
peweHna B pa3iminyHbIX NPOAYKTUBHbLIX BUAAX O0eATEeNIbHOCTU (yqe6Ha;| NMOUCKOBO-
ncenepoBarteribckas, KJ'Iy6HaFI, NPOEeKTHadA, KpyXXkoBad U T. M. )

MeTanpeamMeTHbIMM pe3ynbTaTaMy OCBOEHNSI OCHOBHOWM 06pa3oBaTenbHOM NporpaMmmMmbl OCHOBHOMO
obuero obpasoBaHus sIBNAKOTCS:

-OBJ1lageHne HaBblKaMW CaMOCTOATESIbHOIO np|/|06peTeH|/|;| HOBbIX 3HAHUN, opraHmnsauunm yqe6H0|7|
0eATernbHOCTU, MNoOUCKa cpencTB eé OCYLLECTBJIEHUA;

-yMeHMe NraHMpoBaTb MYTU JOCTWKEHUS LieNel Ha OCHOBE CaMOCTOSITENBHOIO aHannsa ycrioBun u
CpencTB UX JOCTWKEHWS, BbIAENATb anbTepHAaTUBHbIE CNOCOOLI AOCTMXKEHUS LIeNn 1 BbiGupaTb
Hanbonee 3PPEKTUBHLIN CNOCOO, OCYLLECTBNATL NO3HABATENbHYO PehIEKCUIO B OTHOLLEHUN
AENCTBUIN MO peLleHUno y4eOHbIX 1 No3HaBaTENbHbIX 3a4ay.

-yMeHMWe noHMMaTb Npobnemy, CTaBUTb BOMPOCHI, BbiABUIaTb rMnoTesy, AaBaTb onpeaerneHne
MOHATMSAM, KnaccudnunpoBaTb, CTPYKTYPUPOBaTb MaTepuarn, NPOBOANTb SKCNEPUMEHTDI,
aprymMmeHTUpoBaTh COGCTBEHHYH NO3ULMIO, POPMYNMPOBATL BbIBOALI U 3aKITIOYEHNS;



-yMEHME COOTHOCUTbL CBOW OENCTBUSA C NIIaHMPYEMbIMIN pe3yribTataMmu, OCYLLLECTBNASATb KOHTPOITb
CBOEW OeATenbHOCTM B MpoLecce JOCTUXKEHNA pe3ynbTaTa, onpeaensatb crnocobbl 4eNCTBUN B
pamMKkax npeanoXeHHbIX yCroBui 1 TpeboBaHMin, KOPPEKTUPOBATL CBOW AENCTBUSA B COOTBETCTBUN C
M3MEHSIIoLENCHa cuTyaumnen;

-dbopmMurpoBaHME 1 pa3BUTME KOMNETEHTHOCTM B 0BracTu MCNOMb30BaHUS MHCTPYMEHTOB U
TEXHUYECKMX CPEeACTB UH(POPMALMOHHBLIX TEXHOMNOMMI (KOMMNBIOTEPOB U MPOrPaMMHOro
obecneyeHust) Kak UHCTPYMEHTarnbHO OCHOBbI Pa3BUTUS KOMMYHUKATUBHbIX U NMO3HABAaTENbHbIX
YHMBEpPCanbHbIX y4eOHbIX ENCTBUN;

-yMeHMne co3gaBaTb, MPUMEHATb U I'IpeO6pa3OBbIBaTb 3HaK”n " CMMBOIJbl, MOOEN TN N CXEeMbl O1A
peLweHnda yqe6Hb|x M NO3HaBaTeslbHbIX 3a4ay;

-yMeHue U3BnekaTb MHPOPMaLMIO U3 PasfMYHbIX UCTOYHMKOB (BKMNoYas cpeacTsa MacCOBOW
MHpopMaLLMK, KOMNAKT-OUCKN y4eBHOro Ha3HayeHus, pecypcbl MIHTepHeTa), cBo60aHO
Nnosib30BaTbCsi CNPaBOYHON NUTEPATYPOWA, B TOM YMCIIE N HA 3NEKTPOHHBLIX HOCUTENSX, CObnoaaTh
HOPMbI MHPOPMALIMOHHOW M3OUPATENLHOCTU, STUKN;

-YMEHMe Ha NpakTuke nosib3oBaTtbCA OCHOBHbIMWU JTOTM4ECKMMU NpuemMamMmiun, Metogamm HabnogeHus,
mMoaennpoBaHu4, 0b6bsacHeHus, peweHuna np06neM, NPOrHo3npoBaHuA 1 4p.;

-yMEHME OpraHn3oBbIBaTb CBOK KM3Hb B COOTBETCTBUU C NPEACTaBNEHNsIMM O 300pOBOM obpase
XN3HK, NpaBax 1 00513aHHOCTAX rpaXkaaHnHa, LEHHOCTSAX ObITUS, KyNbTypbl U COLMarnbHOro
B3aUMOAENCTBUS;

-YMeHMe BbINOJIHATb NO3HaBaTesIbHbIE U NPaKTU4YeCKMne 3agaHnda, B TOM HYUCIE NPOEKTHbIE;

-yMeHVe caMOoCTOSATENbHO M apryMeHTMPOBaHO OLIeHMBaTbL CBOWN AeNCTBUS U AENCTBUS
OZHOKIIaCCHMKOB, coaepaTenbHO 0G0CHOBLIBAs MPaBUITbHOCTb UIM OLLMBOYHOCTL pedynbTaTa u
cnocoba feicTeus, afekBaTHO OLEHNBATb OO LEKTUBHYIO TPYAHOCTb Kak Mepy hakTU4eckoro unm
npeanonaraeMoro pacxofa pecypcoB Ha pelleHue 3aauu, a Takke CBOM BO3MOXHOCTU B
LAOCTUXKEHWUW LiENN OnpeaerieHHON CIOXHOCTHY;

-ymMmeHwue paboTaTtb B rpynne — aoheKkTUBHO COTPyaHNYaTbL U B3aMMOLENCTBOBATbL HA OCHOBE
KoopAvHaUMM pasnnyHbIX MO3NLMIA Npu BbipaboTke 06LLEero peleHnsl B COBMECTHON OeATENbHOCTY;
cnywarts napTHepa, (opMynupoBaTh U apryMeHTMpoBaTb CBOE MHEHWE, KOPPEKTHO OTCTaMBaTb
CBOIO MO3ULMIO U KOOPOUHUPOBATL €e C No3nUUK NapTHEPOB, B TOM YMCne B CUTyauuu
CTONKHOBEHUSA MHTEPECOB; NPOAYKTUBHO paspeLlaTb KOHAMKTLI Ha OCHOBE yYeTa UHTepecoB n
no3numii BCEX ero y4acTHUKOB, MOMCKA 1 OLIEHKWN anbTepHaTUBHbBIX CNOCOOO0B paspeLleHns
KOH(PNNKTOB.

MpeameTHbIMK pe3ynbTaTaMu ocBoeHMst OCHOBHOWM 0bpa3oBaTenbHOM NporpaMmMbl OCHOBHOMO
o6uero o6pa3oBaHnst ABMAIOTCS:

-(*)OpMI/IpOBaHI/Ie nepBoHa4valibHbIX CUCTEMATU3NPOBAHHbIX I'IpeﬂCTaBJ'IeHMIZ O BellecTBax, nx
npespaweHnax n npaktTn4eckom npumMmeHeHnn; osnageHme MOHATUIAHBIM annapaTtomM u
CUMBOJTNYECKNM A3bIKOM XUMUW;

-0CO3HaHWE 0OBLEKTUBHO 3HAYMMOCTM OCHOB XMMMUYECKOMN HayKUN Kak 06racTyi COBPeMEHHOIo
€CTEeCTBO3HAHUS, XMMUYECKMX NPeBPaLLEHNi OpraHNYeCcKUX 1 HeOPraHMYECKUX BELLLECTB Kak OCHOBbI
MHOTUX SIBIIEHUIA XKMBOW N HEXXMBOW NPUPOAbI; YriybneHne npeacTaBneHuii o MaTepuanbHOM
eanHCTBE MUpa;

-OBNnafeHne 0CHOBaMM XMMUYECKON rpamMOTHOCTU: CMOCOBHOCTbIO aHann3npoBaTb M 06bEKTUBHO
OLIEHUNBATb XN3HEHHbIE CUTYaLMK, CBSAI3aHHbIE C XUMUEN, HaBblkaMy Ge3onacHoro obpalleHus ¢
BELLECTBaAMM, UCMOSb3YyEeMbIMU B MOBCEAHEBHOW XN3HWU; YMEHWEM aHanNM3MpoBaTb W NNaHNpoBaThb
akororuyeckn 6e3onacHoe noBeaeHWe B LENsIX COEPEXEHUA 300POBbS U OKPYXatoLLEe cpeabl;

-(hopMUpOBaHME YMEHWIN yCTaHaBNMBaTb CBA3N MeXay peanbHo HabnogaeMbiMyM XUMUYECKUMU
ABMNEHUSIMU U NpoLieccamn, NPOUCXOAALNMY B MUKPOMUPE, OGBACHATL NPUYMHBI MHOroo6pasuns
BELLEeCTB, 3aBUCMMOCTb UX CBOMCTB OT COCTaBa W CTPOEHUS, a TaKKe 3aBUCUMOCTb NMPUMEHEHNS
BELLECTB OT UX CBOWCTB;



-NpUoBpeTEHUS ONbITa UCNONb30BaHUS Pa3fMYHbLIX METOOO0B M3YYeHUs BELLECTB; HabnoaeHns 3a nx
npeBpaLLeHNsIMM Npu NPOBEeAEHNN HECNOXKHBIX XUMUYECKMX SKCMIEPUMEHTOB C UCMONb30BaHNEM
nabopaTopHoro o6opygosaHusi 1 NpUGOPOB.;

-yMeHMe okasblBaTb NepBYH NOMOLLL NPU OTPABMEHMSIX, OXOrax U OpYrnx TpaBMax, CBSA3aHHbIX C
BeLlecTBaMn 1 nabopaTopHbiM 060pyAOBaHNEM;

-oBNajeHne npuemamm paboTbl ¢ MHpopMaLMen XMMNYECKOro coaepkaHnsl, NpeacTaBneHHoM B
pa3Ho chopMe (B BuAe TekcTa, hopmMyn, rpadmkoB, TabnMYHbLIX OaHHbLIX, CXeMm, dboTorpadun n ap.)

-CO3aHne OCHOBBI AN (POPMMPOBAHMS MHTEPECa K PACLUMPEHNIO U YrIyBneHnio XMMmMYeckux
3HaHWI 1 BbIbopa XMMKUK Kak NpodunbHOro NpegmeTa Npy Nepexoie Ha CTyneHb cpeaHero
(nonHoro) obuero obpasoBaHus, a B fanbHeNLIEM U B KayecTBe cdepbl CBOe NpodecCcnoHansHom
AEeATENbHOCTY;

-bopMMpOBaHNE NpeacTaBieHnn O 3HAaYEHUN XUMUYECKON HayKn B PELUEHNM COBPEMEHHbIX
3Konorn4yeckmx npobnem, B TOM YMcne B NpeaoTBPaLLEHNN TEXHOTEHHbIX Y 3KONMOTMMYEeCKMX
KaTacTtpod.

OCHOBHbIe TEXHONOrum 06yqe|-| na:

lMporpamma Kypca «XvMun» NOCTPOEHa Ha OCHOBE CrvparibHON MoAenu, npegycMmaTtpuyBatoLLei
nocTeneHHoe pasBnUTUe 1 yrnybneHve TeopeTuyecknx npeacTaBneHun npyu NMHERHOM
O3HAKOMMEHUUN C AMMUPUYECKUM MaTeEPMASIOM.

TecTbl, camocTosiTeNnbHble paboTa, KOHTPONbHbIE PAGOThI, YCTHBI ONPOC, 3aLiMTa NpPoeKTa.

Mpeobnagatowmmm hopmamm TekyLero KoHTpons YY[ sSBnst0TCA caMoCcTosATENbHbIE U
KOHTPOJIbHbIe paboThl, pa3nuyHble TeCToBble (DOPMbI KOHTPOIS. MpomMexyTouHas aTTecTauus
MPOBOAUTCS COrMAcHO NokanbHOMY akTy 06pa3oBaTefibHOro y4pexaeHusi B popme KOHTPOSbHbIX
paboT, 3a4ETHbIN YPOK — B hOPMeE TECTUPOBAHMS — B KOHLIE rofa.

CogaepxaHue nporpamMmmbl HOCUT pa3BUBalOLLMIA XapakTep. [1ns opraHusaumm npouecca obyvyeHus
NCNOSb3YTCA OCHOBHbIE TEXHONOMNN 0BYYEHUS: IMYHOCTHO-OPUEHTMPOBAHHbLIE TEXHOMNOIMN,
WHTEPaKTUBHbIE TEXHOMNOIMMK, NCCNEeL0BaTENbCKNE METOAbI, MPOEKTHbIE METOAbI, UTPOBLIE
TEeXHONornm, Kemc meToa.

Jlornyeckue cBsA3un npeameTa «XuMUA» ¢ ocTanbHbIMU npegmetTamMmum y‘-leGHOFO nnaHa:

B nporpamme yunTbiBaeTCS peanunsaums MexnpeamMeTHbIX CBA3eln ¢ Kypcom dmsnkm (7 Knacc) u
Buonorun (6-7 kKnaccol), rae AaeTcst 3HAKOMCTBO CO CTPOEHUEM aTOMa, XMMUYECKOW opraHm3aumnei
KNeTku n npoueccamm obMeHa BellecTB. [1naHnpoBaHme BKOYAET peann3aLmnio MeXnpeameTHbIX
CBS3en XuMum ¢ Kypcamm: usmkn, buonorum, reorpacum, 3KOnorMm B COOTBETCTBYIOLLNX TEMAX
YypokoB B 9 knacce.

Akonorus ®Pusnka Buonorusa Feorpacus
Xemogobus, CTpoeHune atoma Xummnyeckas MecTtopoxaeHus
xemogunusi. (58P0, AaNEKTPOHBI). opraHmsaums KneTku NONEe3HbIX NCKOMaeMbIX
. (opranunyeckne MUpa, permoHa, CTpaHsbl.
PeweHne BaxHenine BelecTsa, MUHepansl,
rnobanbHbIX OTKPbITUS B hU3NKE. kneTuaTka). Ycnosua cpeapl; NOYBbI.
pernoHarsnbHbIX, .
nokanbHbIX NPoGneM. ONeKTPOHHBIN, . OOMeH BelLLecTB. ATmocepa.
Be30TXOaHbIE aTOMHO-CUII0BOM KaTanus. M'mppocdepa.
TexHonorun. Oxpaxa | MVKPOCKOTbI. MwuHepansHoe n
aTMoccdepsl, AnepHbIn peakTop. Uenosek 1 okpyxatoLias OPraHIIECKOS Chipbe
cpepa. '
rmapocdepsbl, MOYBLL. | Cunbl B npupoge.
Xumudeckme doTOCHHTES . Xvmnyeckas
3arps3HeHns. NPOMBILLSIEHHOCTb
(meTannyprus,
HedTenepepaboTka,
nepepaboTka rasa, yrns,
rmgpomeTannyprus,




npon3BOACTBO
MUHepanbHbIX
yaobpeHun,
MaLLMHOCTPOEHME).

OnucaHue mecTa yyebHoro npeameTta «XMmMusi» B y4eOGHOM nnaHe

Oco6eHHOCTb Kypca XUMUM COCTOUT B TOM, YTO AJ1s1 EF0 OCBOEHMS LUKONbHMKM JOMKHbI 06nagaTh He
TOINbKO onpeaerneHHbIM 3anacoM npeaBapuTenbHbIX €CTECTBEHHO — Hay4HbIX 3HAHWIA, HO U
[I0CTaTOYHO XOPOLLO Pa3BUTbIM abCTPaKTHbIM MbllUNEHNEM. DTO ABNAETCS MaBHON NPUYNMHON TOTO,
4TO B y4eBHOM NnaHe 3TOT NpeaMeT NOSBNSETCA NOCNeAHNM B psily €CTECTBEHHO - Hay4HbIX
AVCLUMMIUH.

CopepxaHue y4yebHoro npegmera
9 knacc
Paszgen 1. MHoroobpasune xuMmmnyecknx peakumm (15 4)
Tema 1. Knaccudmkaumsa xuMmmyecknx peakumm -7 4acos.

Peakunu: coeanHeHuns, pasnoxeHus, 3ameLLeHns, ooMeHa. CteneHb okucreHus. OKMCnMTENbHO-
BOCCTaHOBUTENbHbIE peakumn. OKNCNUTENb, BOCCTAHOBUTENb, MPOLECCHl OKUCNEHUS,
BOCCTaHoBneHus. CocTtaBneHne ypaBHEHUIN OKUCIUTENBHO-BOCCTAHOBUTENbHBIX peaKkLmin ¢
NMOMOLLIbI0 MeTo4a ANEeKTPOHHOro banaHca.

Tennosble 3(hpeEKTbl XMMMUYECKNX peakunin. AKk30TepMmMYECKne U SHAOTEPMUYECKME peakLni.
Tepmoxnmmnyeckne ypaBHeHUs1. 3aKOH COXpaHEHWs 1 NpeBpaLleHns aHeprun. PacyeTsl no
TEPMOXNMUYECKUM ypaBHEHNsM. CKOPOCTb XMMUYECKMX peakunii. PakTopbl, BNUSIOLLME Ha
CKOpPOCTb XMMUYECKNX peakuuin. MNepBoHavanbHble npeacTasneHms o katanuse. ObpaTtumbie
peakumu. NMoHATME O XMMUYECKOM PaBHOBECUMN.

Tema 2. XumMunyeckune peakumm nayuime B BoAHbIX pactBopax — 12 yacos.

CyLHOCTb NpoLecca SNeKTPONIMTUYECKON Auccoumaumnmn. QNeKTponuTbl U HESNEKTPONNUTLI. MOHBbI.
KaTnoHbl 1 aHnoHbI. napaTHas Teopusi pacTBOPOB. DNEKTPoNMTUYecKas AMccoumaums KACNoT,
OCHOBaHUMI, cornen. Cnabble 1 cunbHble 3nekTponuTbl. CTeneHb agnccounaumm. Peakumm MOHHOTo
obmeHa. YcnoBusi npoTekaHnst peakuun obmMeHa go koHua. XMuMmUyeckmne CBOMCTBa OCHOBHbIX
KIlaccoB HeOpraHMYeCcKMX COeAMHEHNIA B CBETE NPEACTaBIEHNA 00 3M1EKTPONUTUYECKON
Anccounaumm U OKUCNUTENbHO—BOCCTAHOBUTENBbHbIX peakuusx. MoHsaTMe o rMaponmae conen.

Tema. HemeTtannsbl -2 yaca.

OOuwas xapakTep1cTika HeMeTarnnoB Mo NX NOMOXEHWUIO B NEPUOANYECKON CUCTEME XUMNYECKNX
anemeHToB [1..MeHgeneesa. 3akOHOMEPHOCTM U3MEHEHMS B Nepmnoaax 1 rpynnax uanyecknx n
XUMUNYECKNX CBOWMCTB NPOCTLIX BELLECTB, BbICLLUMX OKCUAO0B M KMCIOPO4 codepKalux KNCoT,
ob6pa3soBaHHbIX HemeTannamu I-11l nepuogos. BogopoadHblie coeguHeHns HemeTannos. ameHeHne
KMCNOTHO-OCHOBHbIX CBOMCTB BOAOPOAHLIX COEAUHEHNI

Tema 3. MNanoreHbl

HemeTannbl. ManoreHbl. MonoxeHne B NnepUOANHECKON CUCTEME XUMUYECKMX SFIEMEHTOB, CTPOEHNE
nx atomoB. HaxoxageHne B npupoge. Puandeckne n xmmmyeckne CBOMCTBa ranoreHoB. [NonyyeHne n
npUMeHeHue ranoreHoB. Xnop. dusnyeckme n xmmmyeckme CBorcTBa xnopa. lNpumeHeHne xnopa.
XnopoBogopoa. Pusnyeckue caorctaa. lNonydyeHme. ConsHas kucnoTa u ee conu. KadyectseHHas
peakuusi Ha Xnopua — noHbl. PacnosHaeaHue xnopugos, 6poMmaos, MOAMAOB.

Tema 4. Kucnopop u cepa

MonoxeHue B NepnOaMNYECKO CUCTEME XMMUYECKUX SNIEMEHTOB, CTpOeHMe nx atomos. Cepa.
AnnoTponusi cepbl. Pusmyeckne n xmMmmyeckue ceorctea. HaxoxaeHue B npupoge. NpumeHeHne
cepsbl. CepoBogopon. CepoBogopoaHas kucroTa un ee conu. KayectseHHas peakuusi Ha cynbhua-
noHbl. Okeng cepbl (IV). CepHas kucnoTa. Xummyeckne cBonctea pas3daBnieHHOM 1
KOHLEHTPUPOBAHHOWM CEPHOWM KMCNOTbI. KayecTBeHHas peakuus Ha cynbdat- MOHbl. XMudeckue
peakumu, nexatime B OCHOBE MOSTyYEHUS CEPHON KMCNOTbI B MPOMbILLNEHHOCTU. [puMeHeHne
CEepPHOM KUCIOTbI.




Tema 5. AsoT n pocdop

lMonoxeHne B NePMOAMNYECKON CUCTEME XUMUYECKUX SNIEMEHTOB, CTPOEHNE X aTOMOB. A30T,
dur3ndecKne n XMMMYECKNE CBOMCTBA, NONyvYeHne 1 npumeHeHune. KpyroBopoT a3oTa B npupoge.
AmMMmak. Pusmyeckne n xmummyeckne CBOMCTBa, nonyveHue, npumeHeHme. Conn ammoHnd. A3oTHas
Kncnota u ee ceorcTBa. OKUCNNTENbHBIE CBOMCTBA a30THOWM KUCMOTbI. [onydeHne a3oTHOM KUCMOTbI
B NabopaTtopun. XuMMUYECKNE peakumm, nexaiume B OCHOBE MNOyYeHNsa a30THOW KMCNOTbI B
npombiwneHHocTu. MpumeHeHne. Conn. A3oTHble yaobpeHus. docgop. Annotponus. Pusnyeckne
n xummdeckme ceorictea. Okeng docgopa (V). PocchopHas KMcnoTa, ee conun u yaoopeHus.

Tema 6.Yrnepoa u KpeMHUI.

lMonoxeHue B NnepMoaM4eckon cucteme, CTpoeHme atoMoB. Yrnepod. AnnoTtponus. dusmyeckme un
XMMUYeckue CBOMCTBa yrnepoaa. Aacopbums. YrapHbln ra3. Yrnekucnbln ra3. YrofnbHas kucnoTa u
ee conu. KavectBeHHas peakuusi Ha kapboHaT — noHbl. KpyrosopoT B npupoge. Kpemunin. Okeng
kpemHus (V). KpemHnesas kucrota un ee conu. Ctekno. LieMeHT.

Tema 7. Metannsbl

[MonoxeHue B NnepMoamM4eckon cucteme, CTpoeHme atomoB. MeTannuyeckas cBssb. Puanyeckue
cBoncTea. Pag akTMBHOCTM MeTannoB.ceonctea Mmetannos. ObLme cnocobsbl nonydeHms. Cnnasebl
meTannos. LLlenoyHble meTannbl. lNonoxxeHne B Nnepuognyeckon cucteme, CTpoeHNe aToMoB.
dusmyeckne n xummyeckme ceonctea. lNpumeHeHne. HaxoxaeHue B npupoge. LLlenoyHosemenbHble
mMeTannbl. llonoxeHne B Nnepnoanyeckon cucteMe, CTpoeHne aTomoB. dPusnyeckne n xummyeckme
ceovicTBa. [pumeHeHune. HaxoxaeHne B npypoge. MarHui n kanbuuin , X BaXKHeNLIMe COeaNHEHNS.
YKecTtkocTb BoAbl U cnocobbl ee ycTpaHeHusl. ANoMUHWIA. [onoxeHne B NEpUOANYECKON cucTeme,
CTpOeHune aToMoB. Pr3nyeckue n xmMmmyeckmne ceoncTaa. lNprumeHeHne. HaxoxaeHne B npupoge.
AMGOoTEPHOCTb OKCcMaa U rugpokecnaa antommHms. XKeneso. MNonoxeHne B Nnepnogmyeckon cucteme,
CTpoeHne atoMoB. Pusmyeckne n xmummyeckue ceonctea. lNpumeHeHne. HaxoxaeHve B npupoge.
BaxHewnwune coegnHeHus xernesa: okcuabl, rngpokenasl n conu xenesa (1) n xenesa ().
KauyecTBeHHas peakums Ha NOHbI.

Tema 8. NNepBOHa4YanbHble NpeacTaBneHUs 06 opraHUYeCcKUX BellecTBax

lMpeomMeT opraHmMyeckon xummmn. HeopraHmyeckme n opraHn4eckue coeanHeHus. Yrnepoa — OcHoBa
XM3HW Ha 3emrnie. OCOBEHHOCTU CTPOEHMS aToMa yrrepoaa B OpraHNYeCcKMX CoeaNHEHMUSX.
Yrnesogopoabl. MNpenensHble yrnesogopoabl. MeTaH, ataH, nponaH. CTpYKTypHbIe (hOpMyIbI
yrneBogopoaoB. fomonormyeckmn psa npegenbHbIX yrnesoaoponos. fomonorn. dusnyeckue m
XMMUYECKUE CBOWCTBA NPeAerbHbIX YrNeBoAopoaoB. Peakumu ropeHme v 3amelleHmns. HaxoxaeHve
B nNpupoge. NpumeHeHue.

HenpeaenbHble yrneBogopoabl. OTUNEHOBLIN pag HeNpeaenbHbIX YyrieBogopoaoB. OTUSEH.
dursmyeckme n xMMmmnyeckme CBOMCTBa atuneHa. Peakuma npucoegmHeHus. KayectBeHHble peakumu.
Peakums nonumepusaumun. NonnatuneH. NpumeHeHne atuneHa. ALeTUNeHoBbIn pag,
HenpegenbHbIX yrnesoaopoaos. AuetuneH. CeoncTea auetuneHa. lNpumeHeHne. MponsBoaHbIe
yrnesoaopoaoB. KpaTkuii 0630p opraHMYeCcKkMX COeAMHEHNIA: OQHOATOMHbIE CMIUPTLI, MHOrOaTOMHbIEe
CnMpThl, KAPOOHOBBIE KACMOTbI, CIOXHbIE 3UPHI, XKUPbI, YrNEeBoAbl, aMUHOKUCNOTLI, 6enkn. Ponb
6enkoB B opraHuname. [NoHsATUE O BbICOKOMOMEKYNSAPHbIX BelectBax. CTpyKTypa NonMMepos:
MOHOMeEp, NONMMEP, CTPYKTYPHOE 3BEHO, CTEMEHb Nonumepusauun. NMonnatuneH, NosMNPONuEH,
NONMBUHUNXMOPUA,.

KAJIEHOAPHO - TEMATUYECKOE NMIAHUPOBAHUE YPOKOB XMW
B 9 KITACCE (2 YACA B HEAENIO).

Ne Tema ypoka [omaliHee [ata nposeneHus
3agaHuve

nnaH dakT

1 2 3 4 5




Paszgen 1. MHoroobpasune xuMmmnyecknx peakuum (15 4)

Tema 1.Knaccudmkauma xummyecknx peakuumn- 7 4acos

1 Knaccudukaums XmmMmyecknx peakumi, peakuum | MNoetoputb 06.09.21
COeaUHEHNS, pasrnoXeHusi, 3ameLLeHus, obmeHa. | 3anucu B
TeTpaam 3a 8
Knacc.
2 MNepuoanyecknin 3akoH u nepuoaundeckas cuctema| NosTopuTsb 08.09.21
xmmmyeckux anemenTtoB .. Menageneesa B 3anucu B
cBeTe CTPOEHNA aTOMOB. TeTpagu 3a 8
Knacc.
3 OKUCNUTENBHO-BOCCTAHOBUTENbBHbIE peaKLmK. &1 13.09.21
4 TennoBble adhdeEKTbI XUMUYECKUX peakLUi. &2 15.09.21
5 CKOpOCTb XMMUYECKMNX pEAKLIMIA. &3 20.09.21
6 MpakTnyeckasa pabora Ne1. MsyueHune BnvsaHua | &4 22.09.21
YCroBuin NPoBeAEHNST XUMUYECKOWN peakLmm Ha ee
CKOpOCTb.
7 O6paTtmmble peakummn. NMoHATME O XUMUYECKOM &5 27.09.21
paBHOBECUN.
Tema 2.XumMun4yeckme peakumm B BOAHbIX pacTBopax-8 yacoB
8 CyLHOCTb Npouecca SNeKTPorINTUYECKON &6 29.09.21
anccoumauuu.
9 [unccoumaums KNCNOT, OCHOBAHWUK, conen &7 04.10.21
10 Cnabble u cunbHble anekTponutbl. CTeneHb &8 06.10.21
anccoumauuu.
11 Peakumn noHHoro obmeHa u ycrnoBust Ux &9 11.10.21
npoTeKaHus.
12 M'maponua conen &10 13.10.21
13 Xnmuyeckne cBoMcTBa OCHOBHbIX KI1accoB MosTOPUTL 18.10.21
HeopraHM4eckMx coeguHEeHUN B CBETE 3anucu B
npencraBneHnin 06 SNeKTpoNNTUYECKON TeTpaau.
auccoumauum u OKUCIIUTENBHO-
BOCCT@HOBUTESbHbIX peaKkLmsiX.
14 MpakTu4yeckas paboTta 2. PeweHune &11, oTuér. 20.10.21
aKcnepumMmeHTanbHbIX 3agay no teme «CeoncTea
KMCMOT, OCHOBAHWUN, COMNENn Kak 3NeKkTPOSIMTOBY.
15 KoHTponbHasa pabota no temam 1 m 2, MosTOPUTL 25.10.21
3anucu B
TeTpaau.
Paspgen 2. MHoroo6pasue BewectB ( 44 4)
Tema. HemeTtannsl -2 yaca.
16 OOLwasn xapakTepuctmka HemeTansoB rno nx KoHcnekT 02.11

NOJIOXKEHUIO B NEPUOANYECKON CUCTEME
Xummyeckux anemenTtoB [1.1.MeHnaeneeBa.
3aKkOHOMEpPHOCTN N3MEHEHNS B Nepuodax u
rpynnax onsn4ecknx n XMMmMYeckux CBOMUCTB
NPOCTbIX BELLECTB, BbICLUMX OKCUAOB U KNCITOPOL




coaeprkalinx KMcnoT, obpasoBaHHbIX
HemeTannamu I-1ll nepnogos.

17 BogopoaHbie coeanHeEHUs HeMeTannos. KoHcnekT 02.11
N3meHeHne KCIOTHO-OCHOBHbIX CBOWNCTB
BOLOPOAHbIX COEAMHEHUA HEMETAIIOB B
nepuogax v rpynnax.
Tema 3. ManoreHsbI- 5 yacoB
18 XapakTepucTuKa ranoreHos. &12 09.11
19 Xnop. &13 11.11
20 XropoBogopoa: nonyyeHMe n CBOUCTBA. &14 16.11
21 ConsiHasa kucnoTa n ee conu. &15 18.11
22 npaKTM:iGCKaFI paboTa N93:«I'Ionyl-|evHV|e &16, oTyéT 23.11
COMNSIHOM KUCMOTbI U NU3y4YeHNe ee CBONCTBY
Tema 4. Kucnopopg n cepa — 7 4acos.
23 XapakTepucTuka Knucnopoga v cepbl. &17 25.11
24 CsowcTBa 1 npMMeHeHne cepbl. &187 30.11
25 Ceposogopoa. Cynbduabi. &19 02.12
26 Oxkeng cepebl (IV). CepHuctaga kucnota. &20 07.12
27 Oxkeng cepsbl (VI). CepHas knucnota n ee conu. &21 09.12
28 MpakTnyeckas paboTa 4. &22, oTyér 14.12
PelueHune akcneprMMeHTanbHbIX 3agady no Teme «
Kucnopog v cepa»
PelweHne pacyeTHbIX 3agad
Tema 6. Aot u chocchop — 8 yacos.
29 XapaktepucTuka asota u docdopa. Pusndeckne | &23 16.12
N XMMUYECKME CBOMCTBA a3oTa.
30 AmMMpMaKk. &24 21.12
31 MNMpakTnyeckas pabora 5. &25, oTyér 23.12
Mony4yeHne ammmaka n n3yvyeHne ero CBOMCTB.
32 Conn aMMoHus. &2627 28.12
33 A30THas kucrnorTa. &28 11.01
34 Conwu a3oTHOWM KUCMOTHI. &28 13.01
35 docgop. &29 18.01
36 Oxkeng pocdopa (V). PocdopHasd kucnoTta, ee &30 20.01
conu.
Tema Yrnepog 1 KpeMHuin — 9 yacoB
37 XapaktepucTtuka yrinepoaa n KpeMHUs. &31 25.01

AnnoTponus yrnepoga.




38 XvmMmunyeckne cBoncTBa yrnepoaa. Agcopouusi. &32 27.01
39 Oxkcup yrnepoga (ll) - yrapHbin ras. &33 01.02
40 Oxkcug yrnepoga (1V) - yrnekncnolii ras. &34 03.02
41 YronbHas kucnoTa u ee conu. KpyrosopoT B &35 08.02
npupoae.
42 MpakTu4yeckas paboTa 6. [NonyyeHne okcmaa &36, oTyéTr 10.02
yrnepoga (IV) nsy4eHune ero CBOWCTB.
PacnosHaBaHue kapboHaToB.
43 Kpemnui. Okeung kpemuumsa(lV). &37 15.02
44 KpemHueBas kucnota u €€ conu. Ctekno. &38 17.02
LlemeHT.
45 KoHTponbHasa paboTta no teme «Hemetannbi». | MNoBTOpUTh 22.02
3anucu B
TeTpagu
Tema MeTannbl (o6was xapakrepucTtuka)-13 yacoB
46 Xapaktepuctmka MeTansos. &39 24.02
47 HaxoxgeHue B npupoae v obLume cnocobbl &40 01.03
nony4yeHus.
48 Xnmuyeckne cBoMCTBa MeTansos. &41 03.03
ONEeKTPOXMMUNYECKNI PAS HANPsSXKEHU MeTannos
49 Cnnasbl. &42 10.03
50 LLleno4yHble meTannsbl. &43 15.03
51 Marnwui. LLleno4yHosemernbHble MeTansbl. &44 17.03
52 BaxHenwmne coegnHeHna kanbums. XKecTtkocTb &45 05.04
BOAbl.
53 ATOMUHUIA. &46 07.04
54 BaxxHenumne coegnHeHNa antoMUHUS. &47 07.04
55 XKeneso. &48 12.04
56 CoegunHeHunsa xenesa. &49 12.04
57 MpakTnyeckasa pabora 7 &50, oTyéTr 14.04
PelueHne akcnepumeHTanbHbIX 3aga4y No TeMe «
MeTannbl u nx coeguHeHnsI»
58 KoHTponbHasa paboTta no teme «MeTtannbi» MosTOPUTL 19.04
3anucu B
TeTpagu
Pazpen 3. KpaTtkuit 0630p BaxxHeMLIMX opraHMyeckux BellecTs (74) Tema
lNepBoHavanbHbIe NpeacTaBneHUs 06 opraHMYecKux BelecTBax — 7 YacoB
59 OpraHunyeckasa xumusi. MNpegenbHble &51,52 21.04
(HacblLWeHHbIE) YyrNeBogopoabl.
60 HenpegenbHble (HeHAcChILWEHHbIE) yrneBogopoabl.| &53 26.04
61 Monumepsl. &54 28.04




62 MpounssogHble yrnesogopodoB. CnvpTol. &55 28.04
63 Kap6oHoBble kncnotbl. CnoxHble agupbl. Kupbl. | &55 12.05
64 YrneBogbl. &56 17.05
65 AMUHOKMCNOTLI. Bernku. &57 19.05
66 O606LeHne 0OCHOBHbIX TEM MoBTOPUTL 21.05
3anuncu B
TeTpaau
67 O606LeHne OCHOBHbIX TEM MoBTOPUTL .05
3anuncu B
TeTpagn
68 O606LeHne OCHOBHbIX TEM MoBTOPUTL
3anucu B
TeTpaau

Tematu4yeckoe nnaHnpoBaHue C onpegerneHnemMm oCHOBHbIX BUAOB yqe6|-|017| AeATerIbHOCTMU.

TemaTtnuyeckoe nnaHnpoBaHue

XapaKTepMcmxa OCHOBHbIX BUOOB
AeATeNIbHOCTU y4YeHUKa

Paszgen 1. MHoroobpa3sue xummnuyeckux peakumm (15 )

Tema 1.Knaccudmkauma xummyecknx peakuum- 7 4acoB

1. Knaccudmkaums XmMn4eckmx peakumii: peakumm
COeaUHEHNS, pasnoXeHusl, 3aMeLLeHns, obmMeHa.

2. OKncnNUTENbHO-BOCCTAHOBUTENBbHBIE PeaKLmu.
3. Tennosble ahdeKTbl XUMUYECKNX peakLnil.
4. CKOpOCTb XMMUYECKUX PeakLuui.

5. MpakTnyeckas pabota 1. MzyueHne BNMAHNS
YCrOBMWI NPOBEAEHNS XMMUYECKOWN peakLmm Ha ee
CKOpOCTb.

6. Ob6patnmble peakummn. NoHATNE O XUMMNYECKOM
paBHOBECUMN.

7. PeweHne 3agau.
JemMoHcTpauuw.

[MprMepbl 3K30 1 3HOOTEPMUYECKNX PeaKLUiA.
B3anmogencTBme LmHKa C CONAHOM U YKCYCHOM
knucnotamu. Baanmopgencteue rpaHyfiMpoBaHHOro
LMHKA U LIMHKOBOW MbINN C CONAHON KUCMOTOMN.

KnaccudunumpoBaTb XMMUYECKME peakuui.

MpYBOAUTL NPUMEPbI PpeakLMN KaxXaoro
™vna.

PacnosHaBaTb OKUCIIUTENBHO-
BOCCTAHOBUTENIbHbIE peaKunn.

OnpenensaTb OKUCIUTENb, BOCCTAHOBUTENb,
NPOLIECC OKUCIEHWS!, BOCCTAaHOBIEHNS.

HabntogaTtb 1 onucbiBaTb XMMMUYECKNE
peakumn ¢ NoOMOoLb ECTECTBEHHOIO A3bIKa
N A3blKa XUMUN.

VccnepoBath ycnosus, BAUSOLWNE Ha
CKOPOCTb XMMWYECKON peakuuu.

OnucbiBaTb YCNOBKS, BAMSAIOLWME Ha
CKOPOCTb XMMWYECKOW peakuuu.

MpoBoAWTb rPYNMNoBbIe HAGNIOAEHUS BO
BpPEMS MPOBEAEHMS AEMOHCTPaLMOHHbIX




B3anmogeiicteue okcmaa meam (Il) ¢ cepHon
KMCNOTOW pa3HOW KOHUEHTpaUnn nNpu pasHbixX
Temnepartypax. [opeHue yrnsa B KOHLEHTPUPOBaHHON
a3oTHoM Kncnote. FopeHne cepbl B pacniaBneHHON
cenuTpe.

PacuyeTHble 3agaun.

BblumcneHne no TepMOXUMUYECKUM YPaBHEHUAM
peakumi.

OnbITOB.

Y4yacTBOBaTb B COBMECTHOM 06CY»KOEHMM
pe3ynbLTaToB OMbITOB.

CocTtaBnaTb TEPMOXUMMYECKNE YPaABHEHUS
peakumn.

BbiuncnaTtb Tennoson apekT peakuum no
€€ TEPMOXNUMUNYECKOMY YPaBHEHMUIO.

Tema 2.Xmun4yeckue peakuum B BOAHbIX pacTBopax-8 yacos

1 CyLHOCTb npoLecca 3MeKkTpoNIMTUYECKOn
auccoumaumn.

2. Auccoumauus KNCNoT, OCHOBaHU, CONen.

3. Cnabble n cunbHble anekTponuTbl. CTeneHb
anccoumnaunm.

4 Peakuuu MOHHOro obmMeHa 1 ycrnoBust Ux
npoTeKaHus.

5. 'mpgponnsa conen.

6. Xmmnyeckme CBOMCTBA OCHOBHbIX KIacCoB
HEeopraHN4YeCcKMx coeauMHEHUN B CBETE
npeacTaBneHnin 00 3NEKTPONUTUYECKON
Juccoumaunm 1 OKUCIIUTENbHO-BOCCTAHOBUTENbHbIX
peakumnsx.

7.MpakTtu4yeckas pabora 2. PewieHne
aKcrnepumeHTarnbHbIX 3agad no Teme « CBOWCTBaA
KUCMNOT, OCHOBaHWUIA, CONeW Kak 3reKTPONINTOBY.

8. KoHTponbHas paboTa no temam 1 n 2.

HAemoHcTpauuu. VcnbiTaHne pacTBOpPOB BELLECTB Ha
3MEKTPUYECKYHO MPOBOAVMMOCTb. [1BKEHNE MOHOB B
3NEeKTPMYECKOM Morne.

Jla6opaTopHble onbITbl. Peakuun obmeHa mexay
pacTBOopaMu 3IEKTPOSUTOB.

O606LwWaTth 3HaHMsA 0 pacTBopax

MpoBoanTb HabNoAEHNs 3a NoBeaeHNEM
BELLECTB B pacTBopax

dopmynupoBaTb onpeaeneHns NOHATUI
«3NEKTPOSINT», KHEINEKTPOSTUTY,

«3NEeKTponUTMYeckas anccoumnaums»
KoHKpeTn3npoBaTb NOHATME «UOH»
O6006LaTb NOHATME «KATUOH», KaHUOH»

McecnepoBaTh CBOMCTBA pacTBOPOB
ANEeKTpOoIInToB

OnucbiBaTb CBOMCTBA BELLECTB

CobntoaaTb NpaBuna TEXHUKM
6e3onacHoCcTW. XapaKkTepr3oBaTh YCroBust
TeYeHUs peakuuin B pacTBopax

OnpeaensiTb BO3MOXHOCTb NpOTEeKaHUs
peakunin NOHHOro obMeHa

MpoBOAWTb rPYNMNoBbIe HAGNIOAEHUS BO
BpPEMSI OMbITOB

O6cyxpaTb pesynbTaThl

OBBACHATL CYLLHOCTb peakLMin MOHHOTO
obmeHa

PacnosHaBaTb peakuum MOHHOro obmeHa
CocCTaBnsATb MOHHbIE YpaBHEHUSI peaKLuii

CocTaBnsiTb COKpalLeHHbIe NOHHbIEe
ypaBHEHUs1 peakLuii

Paspgen 2. MHoroo6pasue BewiecTtB ( 44 4)

Tema. HemeTannsl -2 yaca.

1. O6Lasa xapakTepmMCcTnka HeMeTarnnoB Mo ux
NMONOXKEHMIO B NEPUOANYECKON CUCTEME XUMUYECKNX
anemeHToB [1.M.MeHgeneesa. 3akOHOMEPHOCTH
N3MEHeHMS B Nepuodax v rpynnax guanyecknx n
XUMUNYECKNX CBOWCTB NPOCTLIX BELLLECTB, BbICLLMX
OKCWAOB M KMCIOPOA codepKallnx KNCOoT,
obpa3soBaHHbIX HemeTannamu I-11l nepnogos. 2.
BopopoaHble coeanHeHns HemeTannoB. N3ameHeHue

OOBbACHATL 3aKOHOMEPHOCTU N3MEHEHUS
CBOWCTB HEMEeTasIoB B MarnbIX nepuogax u
A-rpynnax. XapakrepunsoBaTb XUMN4YeCKne
3MeMeHTbl Ha OCHOBE UX NOMNOXeHUs B
nepnoguyeckon cucteme n ocobeHHocTen
CTPOEHMsI MX aTOMOB.

[JenaTtb yMO3aKoYeHNs 0 XapakTtepe
N3MEHEHWNA CBONCTB XUMUYECKMNX




KWCNOTHO-OCHOBHbIX CBOWCTB BOOOPOAHbIX
coeVHEHNI HeMeTarnsoB B nepuoaax u rpynnax.

3IEMEHTOB C YBENTMYEHNEM 3apsa0B
aToMHbIX siaep. MNonb3oBaTtbes
MHdopMaLMen N3 pyrmx UCTOYHUKOB A5
NnoaroToBKM KpPaTKMX COOBLLEHNA. [OTOBUTL
npeseHTaunn no Teme.

Tema 3. NanoreHbI- 5 yacoB

1. XapaktepucTtumka ranoreHos.

2. Xnop.

3. XnopoBogopoa: nony4yeHne 1 CBOMCTBA.
4. ConsHas KucnoTa 1 ee Conu.

5. MpakTtnyeckasn pabota Ne3:«[lonyvyeHne conaHomn
KUCMNOTbI M U3y4EHME ee CBONCTBY»

OeMoHcTpauun.

dunsnyeckme cBONCTBa ranoreHoB. [onyyeHne
XNOpPOBOAOPOAA N pacTBOPEHUE ero B BOAE.

Na6opaTopHble onbITbl. BbiTecHeHWe ranoreHamm
ApYr Apyra n3 pactBopoB UX COeAMHEHUN.

XapakTepun3oBaTb ranoreHbl Ha OCHOBE KX
NONOXEHNA B NEPUoaNYEcKon CUcTeMe 1
0COBGEHHOCTEN CTPOEHUS X aTOMOB.

O6bsicHATb 3aKOHOMEPHOCTN N3MEHEHUA
CBOWCTB rasloreHoB ¢ yBENMN4YEeHNnEM
aTOMHOIro Homepa.

OnucbiBaTb CBOWCTBA BELLECTB B X04€e
JEMOHCTPaLMOHHOro U NabopaTopHOro
3KCMeprMeHTa.

Cobniogatb TEXHMUKY 6Ge30MacHOCTM.
PacnosHaBaTb OMbITHLIM NYTEM COMSHYO
KUCMOTY 1 ee conu, 6pomMuabl, noguabi.

Mcnonb3oBaTb NpMoOpeTEHHbIE 3HAHUS U
YMEHUS B MPAKTUYECKON AeATENbHOCTU U B
NOBCEAHEBHOW XXMU3HWU C LEenblo
BesonacHoro obpalleHns ¢ BeLecTBamm u
MaTepuanamMmm 1 3KoNornmYeckn rpaMoTHOro
noBeLEeHNA B OKpYy>KaloLLEen cpeae.

BbluncnaTte maccoByto oMo
paCcTBOPEHHOro BeLecTBa B pacTBoOpeE.

Tema 4. Kucnopop 1 cepa — 7 4yacos.

1. XapaktepucTtumka Kncrnopoga v cepbl.

2. CBoncTtea 1 NpUMEHEHNE Cepbl.

3. CepoBogopog. Cynbcuabi.

4. Okeng cepsl (IV). CepHuctas kucrnorta.

5. Okeng cepbl (VI). CepHas kucnota n ee conu.
6.MpakTnyeckan pabora 4.

PelweHune akcneprMeHTanbHbIX 3aa4y no TemMe «
Kucnopog u cepa»

7. PelweHne pacyeTHbIX 3agau.

OemMoHcTpauun. AnnoTponHsie mogmMdukauumn cepsbl.
O6pasubl NPUPOAHLIX CYNbUO0B U CynbgaToB.

NaGopaTopHble onbIThbI.

OsHakomneHune ¢ obpasuamm cepbl U ee NPUPOAHbIX
COEeNHEHUN.

KadecTtBeHHbIE peakunn Ha cynbdng-, cynbhut-, 1
Cyrnb@aT- OHbI B pacTBope.

PacueTHble 3agaun.

BbluncneHuns no Xmmmyeckum ypaBHEHNAM MaccChl,
obbema, 1 KkonmyecTea BellecTsa 0aHOro n3

Xapaktepusoatb anemeHTbl IV A rpynnbl
Ha OCHOBE MX MONOXEHUS B MEPUOSNYECKON
cucteme .M. MeHpeneesa.
0CODEHHOCTEN CTPOEHNS NX aTOMOB.

OBBACHATL 3aKOHOMEPHOCTU U3MEHEHUSA
csoncts IV A rpynnel no nepvoay 1 B A
rpynnax.

XapakTepuaoBaTb annoTponuio kKucrnopoaa
1 cepbl Kak OHY M3 NMPUYMH MHOroobpasus
BELLECTB.

OnucbiBaTb CBOWCTBA BELLECTB B X0Ae
AEMOHCTpaLMOHHOro n nabopatopHoro
3KCnepumeHTa.

Cobntogatb TEXHUKY 6e30MacHOCTMU.

OkasbiBaTb NEpPBYH NMOMOLLb MpU
OTpaBMEHUN, OXOrax U TpaBMaXx,
CBSI3aHHbIX C peakTuBamMu 1 nabopaTopHbIM
obopyaoBaHMeM.

Oﬂpeﬂ,eﬂﬂTb NnpuHaanexHoCTb BELWEeCTB K
onpeneneHHomMy Knaccy CoeMHEHNA.

ConocTaBnsATb CBOMCTBA pa3baBneHHoOm n
KOHLEHTPUPOBAHHOW CEPHOW KNCMOTbI.




NpoAyKTOB peakLmm No Macce NCXOAHOro BELLEeCTBa,
06bEMY UNM KONMYECTBY BELLECTBA, COAEPKaLLEro
onpeneneHHyo A0 NPUMECEN.

3anucbiBaTh YpaBHEHUS peakumii B
9MEeKTPOHHO-MOHHOM BUAE.

PacnosHaBaTb OMNbITHLIM NYTEM pacTBOPbI
KMCRoOT, cynbunabl, CynbduTbl, cynbdathbl.

Mcnonb3oBaTb NpMOOpPETEHHbIE 3HAHMA U
YMEHWSs B MPAKTUYECKON OEATENBHOCTU U
NOBCEAHEBHOW XXMU3HWU C LEenbto
©e3onacHocTM obpalleHus ¢ BeLecTBamm u
mMartepuanamm 1 3KoNorM4eckn rpaMoTHOro
noBeAdeHNs B OKpyXKatoLLen cpege..
BbluMCNATL NO XMMUYECKUM YpaBHEHUSAM
mMaccy, 00beM, U KONMYECTBO BELLECTBA
O[HOrO M3 NPOAYKTOB peakumm no macce
MCXOOHOrO BeLecTBa, 06bEMY nnm
KONM4YeCTBY BELLECTBA, COAepXKaLLero
onpenenéHHyo oo npumecen. FoToBUTL
KOMMbIOTEPHbIE NPE3EHTaLMM NO TEME.

Tema 6. A3oT u chocchop — 8 yacos.

1. XapaktepucTtuka asota n ooccopa. dnsmyeckue n
XMMUYECKne CBOMCTBA asoTa.

2. AMMuak.

3. MpakTnyeckas pabora 5.

lMony4eHne ammumaka n nsyyeHme ero CBOMCTB.
4. Conv amMOHUA.

5. A30THas kucnoTa.

6. Conu a3oTHOM KACNOTHI.

7. docdop.

8. Okeng docdhopa (V). PoccopHas kucnoTa, ee
conw.

HemoHcTpauun. lNonydyeHne ammmaka n ero
pactBopeHue B Boge. O6pasLbl NpupoaHbIX
HUTpaToB 1 dhoccaToB.

JlTabopaTopHbie onbIThblI.

Baanmopgenctaune conen ammMoHNs Co LLenodamu.

XapaktepusoBaTtb anemeHTbl V A rpynnbl
Ha OCHOBE MX MOMOXEHNS B MEPUOSNYECKON
cucteme .M. MeHpeneeBa n
0COBEHHOCTEN CTPOEHNS NX aTOMOB.

OBBbACHATL 3aKOHOMEPHOCTU N3MEHEHUS
ceorictB VA- rpynnbl no nepuogy n B A
rpynnax.

XapaktepusoBaTtb annoTponuio dpocdopa
KaK OfHy U3 NpnynH MHoroobpasus
BELLEeCTB.

OnucbiBaTb CBOWCTBA BELLECTB B X0A4e
OEeMOHCTPaLMOHHOro 1 nabopaTtopHOro
3KCnepumeHTa.

Cobntogatb TEXHUKY Ge30MacHOCTH.

OkasbiBaTb NepBY0 NMOMOLLb NpK
OTpaBMEHUN, OXKOrax U TpaBMaXx,
CBSI3aHHbIX C peakTuBaMu 1 flabopaTopHbIM
obopyaoBaHMeM.

YcTaHaBnmBaTtb npuHaaneXxHoCTb BelecTB
K onpeneneHHomy Knaccy CoeHEHNN.

ConocTtaBnsaTb CBOWCTBa pa3baBneHHON n
KOHLIEHTPMPOBAHHOW a30THOW KUCIOTBI.

CocTaBnaTb ypaBHEHUSA CTyneH4YaTon
auccounauumn Ha npumepe ocgopHo
KNCNOTbI.

3anucbiBaTb ypaBHEHWS! peakuuin B
3MEeKTPOHHO-MOHHOM BUAE.

PacnosHaBaTtb OMNbITHLIM NYTEM aMMMUaK,
pacTBOpbI KACIOT, HUTPAT- 1 hocdaT-
WOHbIl, MOH aMMOHMUS1.

VMcnonb3oBaTb r|p|/|o6peTeHHb|e 3HAHNA N




YMEHWSs B MPAKTUYECKON OEATENBHOCTY U
NOBCEAHEBHOW XXMU3HW C LEenbto
©e3onacHocTM obpalleHns ¢ BellecTBamm u
mMartepuanamm n 3KoNorM4eckn rpaMoTHOro
noBeAeHNs B OKpy>XKatloLLen cpege.

BbluncnsATb MaccoByto OO0 BellecTsa B
pacTBope.

lMonb3oBaTbca MHOpPMaUMeEn N3 Apyrnx
WCTOYHUKOB 19 MOArOTOBKU KpaTKMX
coobLeHM. [O0TOBUTb KOMMbIOTEPHLIE
npeseHTauun rno Teme..

Tema Yrnepon u kpeMHui — 9 yacoB

1. XapakTtepucTtuka yrnepoga v KpeMHUs.
Annotponua yrnepoga.

2. Xumun4yeckme ceorcTBa yrnepoaa. Aacopbums.
3. Okeung yrnepoga (Il) - yrapHbin ras.

4. Okeunp yrnepoga (1V) - yrnekucnbln ras.
5.YronbHas kucnota un ee conun. Kpyrosopot B

npupogae.

6. MpakTnyeckasn pabora 6. [MonyyeHne okcmaa
yrnepoga (IV) nsyveHne ero cBowcTB.
PacnosHaBaHue kapbGoHaToB.

7. KpemHuin. Okeng, kpemuuna(lVv).
8. KpemHueas kucnota un €€ conun. Ctekno. LiemeHT.
9. KoHTponbHasa paboTta no teme «Hemetannbi».

OemoHcTpauun. Mogenu Kpuctaniamyeckmux peLleTok
anmasa u rpaguta. Obpasupbl NPUPOAHLIX
KapboHATOB M CUNNKATOB.

NTabopaTopHble onbITbl. KayecTBeHHast peakuusa Ha
yrnekucnbin ra3. KayectseHHas Ha kapboHaT — UOH.

PacuyeTtHble 3aga4n. BolumcneHms no XMMmM4eckum
YpaBHEHMSIM Macchl, 06bemMa, Unm KonnyecTea
O[LHOrO 13 NPOAYKTOB peakumn No Macce UCXOAHOro
BellecTBa, 06bEMY UMK KONMYECTBY BELLECTBA,
coAepallero onpeaerieHHyro OO NpUMecen.

XapaktepusoaTtb anemeHTsbl [V A rpynnbl
Ha OCHOBE WX NOJSIOXKEHUS B MEPUOANYECKON
cucteme .. MeHpeneeBa. U
0COBEHHOCTEN CTPOEHUSI UX aTOMOB.

OBbACHATL 3aKOHOMEPHOCTU N3MEHEHUS
ceoucTtB IV A rpynnbl no nepuoay u B A
rpynnax.

XapakTepuaoBaTb annoTponuio yrnepoaa
Kak ogHY 13 NpUYMH MHOroo6pasus
BELLECTB.

OnucbiBaTb CBOWCTBA BELLECTB B XOAE
AEMOHCTPaLMOHHOrO 1 nabopaTopHOro
3KCMepuMeHTa.

Cobniogatb TEXHMUKY Ge30MacHOCTM.
OkasblBaTb NepBylo NOMOLLb

OnpenensaTb NPUHAANEXHOCTb BELLECTB K
onpeaeneHHoMy Krnaccy CoeauHeHUN.

ConocTtaBnATb CBOMCTBA OKCUAOB yrrepoaa
N KpeMHUS

3anuvcbiBaTb YpaBHEHMS peakumi

PacnosHaBaTtb OMNbITHLIM NYTEM YINIEKUCIIbIN
ras, kapboHar - MOHbI.

Wcnonb3oBaTtb NpuobpeTeHHble 3HaHWSA U
yMEHUA B NpakTuke. BoluncneHns no
XUMUYECKUM ypPaBHEHUSIM Macchbl, 00bema,
UK KonMyecTBa OHOro U3 NPOAYKTOB
peakuuu no Macce MCXOOHOro BELLEeCTBa,
006BbEMY UNN KONMYECTBY BELLECTBA,
cogepxallero onpefeneHHyo oo
npumecen.

loTOBUTL KOMMNbIOTEPHbIE Npe3eHTalunun.

Tema MeTtannbi (o6wan xapakrepuctuka)-13 yacoB

1. XapakrepucTtmka meTansos.

2. HaxoxgeHne B npupoge n obLumne cnocoobl

XapakTepu3oBaTb MeTasnsbl Ha OCHOBE UX
MONOXEeHWs! B NEPUOANYECKON CUCTEME U
0COBEHHOCTEN CTPOEHNSI UX aTOMOB.




nony4yeHus.

3. XumMmunyeckme cBomncTBa MeTanmnos.
ONEKTPOXMMUYECKNI pAS HANPsKEHU MeTanmos.

4. Cnnasbl.
5. LLleno4yHble meTann.l.
6.MarHun. LLlenoyHo3emenbHble MeTanmnbl.

7. BaxHenwme coeanHeHuns kanbums. XKecTkocTb
BOAbI.

8. ANOMUHWIA.

9. BaxHenwune coeanHeHNs antoMUHKS.
10. XKene3so.

11. CoeanHeHusa xenesa.

12. NMpakTnyeckas pabota 7

PelueHne akcnepMeHTanbHbIX 3a4ady no Teme «
MeTannbl U NX coeguHeHnsa»

13. KoHTponkHas pabota no teme «Metannbi»

HOemoHcTpaumun. Obpasupbl BaXXHEALWNX COEQNHEHWI
HaTpUS, Kanusi, NPUPOLHbLIX COEANHEHWIA MarHus,
KanbLms, anoMnHns, pya xenesa. Bsanmogenctaume
MeTarnsioB 1 antoMnHUS ¢ Boaon. CxuraHue xxenesa B
KMCMopoAae n xrope.

JlabopaTopHble onbITbl. /13y4eHne obpasLoB
mMeTannos. B3aumogencteme metannos ¢
pacTtBopamu conei. O3HaKOMMeHNe co CBOMCTBaMU U
npeBpaLLeHnsaMn kapboHaToB 1 rMapokapboHaToB.
Mony4eHue rmgpokcuaa antoMmHUS 1
B3aUMOZENCTBME €r0 C KACIOTaMM U Lenovamu.

KavecTtBeHHbIE peakunn Ha noHbl xxenesa (1) n
xenesa ().

PacueTHble 3apayn. BelumcneHms no XuMmM4ecknm
YypaBHEHMSIM Macchl, 06beMa, Unm KonnyecTea
OLHOrO 13 NPOAYKTOB peakumn No Macce UCXOAHOro
BellecTBa, 00bEMY UK KONMYECTBY BELLECTBA,
coAepallero onpeaerieHHyro OO NpUMecen.

Ob6bACHATbL 3aKOHOMEPHOCTUN N3MEHEHNS
CBOWCTB MeTannoBs no nepuogy v B A-
rpynnax. Miccnegoeath CBOMCTBA
n3yvaembix BewectB. OObACHATL
3aBNCMMOCTb (OM3NYECKMX CBOMNCTB
MeTanmnoB OT B1aa XMMUYECKON CBS3N
Mexay nx atomamu. Habnogats u
ONnUCbIBaTb XMMMUYECKME peaKLUn C
MOMOLLIbIO ECTECTBEHHOIO SA3blKa U A3blka
XUMUN.

Habnogatb 4eMOHCTpUpyemble 1
CaMOCTOSITENbHO NPOBOAMMbIE OMbITbI.

OnucbiBaTb CBOMCTBA M3y4aeMbIX BELLECTB
Ha OCHOBe HabnaeHU 3a nx
npeBpaLLeHNsMN.

[okasbiBaTb aMOTEPHbIV XapakTep
OKCMAOB M MMOPOKCMAOB antoMUHNS U
xeneaa (llI).

CpaBHI/IBaTb OTHOLWEHNE N3y4aemMblX
MeTannoB 1 OKCMAOB MeTaslfioB K BoAe.

CpaBHMBaTb OTHOLLEHNE TMOPOKCNO0B
HaTPUA N antoOMUHUSA K pacTBOpam KUCNOT U
Lenioven.

PacnosHaBaTb ONbITHLIM NyTEM FMAPOKCUA
— noHbl Fe (Ihn (111)

Cobnogatb TexHMKy 6e3onacHoCTH,
npaBUNbHO 00paLLaTbCst C XUMUYECKOM
nocyaon n nabopaTopHbIM
obopyaoBaHMeM. 3anucbiBatb ypaBHEHUS
peakuuin B aNeKTPOHHO-NOHHOM BUAE.

OcylecTBnaTb peakumu,
noaTBepXaatoLLme reHETUYECKYH CBA3b
MeXay HeopraHM4eCcKMMU COeaUHEHNAMM.

O600uaTbh 3HaHWS 1 AenaTtb BbIBOAbI.

lMporHo3mpoBaTb CBOMCTBA HEU3YYEHHbIX
3NEeMEHTOB U UX COEANHEHMWIN Ha OCHOBE
3HaHWA O NEPUOAMNYECKOM 3aKOHE.

Wcnonb3oBaTtb NpuobpeTeHHble 3HaHWSA U
YMEHWs B MpaKTuKe. Beluncnats no
XUMUYECKUM ypPaBHEHNSIM Macchbl, 00bema,
U KONMYeCcTBa O4HOrO U3 NPOAYKTOB
peakumm no Macce MCXoOHOro BeLecTBa,
006BbEMY UNN KONMYECTBY BELLECTBA,
cofepaLlero onpeaeneHHyo OO0
npumecen.

lMonb3oBaTbca MHGOpMaLMen N3 Apyrmx
WCTOYHUKOB A1 MOArOTOBKMU KpaTKMX
coobLeHnn.

loTOBUTL KOMMNbIOTEPHbIE Npe3eHTalnin.

Pasgen 3. KpaTtkui 0630p BaxxHeULWMNX opraHnveckux sewecTtB (7 4) Tema lNepBoHa4vanbHble




npeacTaBrieHMs 06 opraHMYecKux BellecTBax — 7 4YacoB

1. OpraHunyeckas xumus. lNpegenbHble
(HacblLWeHHbIE) YrneBoaopoabI.

2.HenpepenbHble (HEHacbIWEHHbIE) yrneBoaopoabl.
3.Monnmepsi.

4 .MpowussoaHble yrnesogopoaos. CnvpThbl.

5. KapboHoBble kucnoTtbl. CnoxHble adumpbl. XKupsbl.
6. YrneBoapbl.

7. AMUHOKMCHOTLI. Bernku.

OemoHcTpauun. Mogenn Mmonekyn opraHM4eckmx
COeNHEHUN.

"opeHue yrnesonopoaoB U obHapyXeHue NpoayKToB
WX FOpeHust.

ﬂonyqume aTuneHa. KayecTBeHHble peakunn Ha
STUNeH

PaCTBOpeHVIe 3TNUNOBOro cnupTa B BoOAe.
PaCTBOpeHVIe rmuuepuHa B Boe.

lMony4eHne n cBOMCTBA YKCYCHOW KUCAOThI.

WccnegosaHme CBOWCTB XXMPOB: pacTBOPUMOCTb B
BOZE W OpraHN4ecKnx pacTBOPUTENSIX.

KauecTBeHHasi peakumus Ha rmoKo3y 1 kpaxmann.
OGpasupl M3genuin N3 NONNITUNEHa,
nonunponunexa.

. Peakums nonmmepmnsaumu. MNonmatuneH.
lMprMeHeHWe aTunexa.

ALEeTUNEHOBLIN psf HeNpeaenbHbIX YrNeBogopoaos.
AueTuneH. Ceoncrtea auetuneHa. lNpumeHeHue.

MpounssoaHble yrnesogopoaos. Kpatkun o63op
OpraHNYecKMx coeanHEeHN: OQHOATOMHbIE CNINPTI,
MHoroaToMHble CnupThI, KAPOOHOBBIE KACMOTHI,
CnoxHble achmpbl, XXUpbl, YrNeBoAbl, aMUHOKUCIIOTHI,
6enkn. Ponb 6enkoB B opraH1M3me.

MoHATME O BLICOKOMOIEKYISIPHbIX BELLECTBAX.
CTpykTypa nonMMmepoB: MOHOMEP, NoNMMep,
CTPYKTYPHOE 3BEHO, CTEMEHb MONMMEPU3aLIUN.
MonMaTuneH, NONUNPONUIEH, MONMBUHUNIXIOPUA,.

Mcnonb3oBaTb BHYTPU- N MeXnpeaMmeTHble
CBA3N.

CocTaBnaTb MONEKYNAPHbIE U CTPYKTYpPHbIE
dopMynbl YrNeBoaopoos.

Onpeaenatb NPUHaONEeXHOCTb BELLLECTBA K
onpeneneHHoOMy Knaccy opraHM4eckmx
COeNHEHUN.

3anucbiBaTh YpaBHEHWS peakumi
3aMeLLEeHNs U NPUCOEANHEHNS C YYaCcTUEM
OpraHM4YecKnx BELLECTB.

Habntoaatb 4EMOHCTpUPYEMbIE ONbIThI.

OnucbiBaTb CBOWCTBA M3y4YaeMbIX BELLECTB
Ha OCHOBe HabnaeHU 3a nx
npespaLLeHNSMN.

YyacTtBoBaTb B COBMECTHOM 06CYyXaeHUn
pe3ynbTaToB OMbITOB.

MpoBOAUTL KAYECTBEHHbIE peakuun Ha
HEeKoTOpble opraHMyeckune BeLlecTBa.

lMonb3oBaTbca MHOpMaUMen N3 Apyrnx
WCTOYHUKOB 4119 MOArOTOBKU KpaTKMX
coobLeHnn.

loTOBUTL KOMMNbIOTEPHbIE Npe3eHTauuun.

PesepBHoe Bpemsi — 2 Yaca Ha 0606LLEHNE OCHOBHbIX TEM.

OnucaHune y‘-le6HO-MeTO,DM‘-IeCKOI'O n matepuanbHO TeXHN4YeCKoro obecneyeHus

o6pasoBaTenLHOro npouecca.

1. Pygautuc I.E. Xumunga 9 kn: yueb.: ana obweobpasosatenbHblx yupexaeHun/l.E. Pyasutuc, ©.I.

denbamaH.- M.: lNpoceeLyeHne.

2. Xvimns 9 Kn.: 3NEeKTPOHHOE MPUNOXEHNE K y4eBHUKY.

3. Napa H.H. Xumuga Pabo4une nporpammel. NMpeameTtHas nuHua yyebHukos Pyaauntuc, d.1.
denbamaH. 8-9 knaccoel/ H.H. Mapa.- M.: MNpocseLueHne
4. labpycesa H.U. Xumusa: pabodas Tetpaab 9 kn/ Mabpycesa H.A. -M.: MNMpoceeLleHme.




5. Napa H.H Xumusa: s3agavHuk ¢ «nomowHnkom» 8-9 kn./ MNapa H.H, Mabpycesa H.U.- M.:
lMpoceeLyeHne.

6. Pageuknii A.M. Xumusa: gngaktndeckmn matepuman 8-9 kn./ A.M. Pageukun. .- M.: MNpoceelleHne
7. Mapa H.H. Xumua. Ypoku: 9 kn / H.H. lapa.- M. lNpoceeLyeHune.

HatypanbHble 06beKkTbl. HaTypanbHble 06BbeKTbl, UCMOoNb3yeMble B 06Yy4YEHUM XUMUM, BKIHOYAIOT B
cebs KONneKUun MMHeparnoB U FOpHbIX NMopo/, METanroB 1 CNraBoB, MUHeparbHbIX Ya106peHun,
nnacTMacc, Kay4ykoB, BOMOKOH U T. 4. O3HaKOMIEHWNE yyalmxcs ¢ obpasLamy UCXOAHbIX BELLECTB,
nonynpoayKkTOB M rOTOBbLIX U3OeNWiA MO3BONAET NONYYNTb HArMsAHOE NpeacTaBneHve 06 aTmx
maTepuanax, Ux BHELLHEM BU[IE, @ TaKKe O HEKOTOPbIX (DU3NYECKUX CBOMUCTBaX. 3HaUNTENbHbIE
y4e6HO-No3HaBaTeNbHbIE BO3MOXHOCTA MMEIOT KOMMEKLUUN, N3rOTOBIEHHbIE CaMUMI
obyyvatowmmucs. MNpeamMeTbl AN TaKUX KOMNMeKUMin cobnpatoTcs BO BPEMS 9KCKYPCUI U OPYruX
BHEYPOUHbIX 3aHATUIA.

Konnekumn NCNOJIb3YKOTCA TOJIbKO AJ1A O3HaKOMJ1IEHUA yYallnxca ¢ BHELWWHUM BUOOM U
(*)I/I3I/I‘-I€CKVIMI/I cBoMcTBaMun n3yvyaembix BelecTts U maTtepmnanos. Ons npoeeaeHnAa XMuMn4eckmnx
OnbITOB KOJeKunn NCrnosib3oBaTb HENb34.

XnmMmunyeckue peakTuBbl U MaTepunanbl. O6paL|.|,eH|/|e CO MHOIr'mmum BellectBamm Tpe6yeT cTpororo
cobntoaeHus npaBus TeXHUKN Ge3onacHocTn, 0COBEHHO npuv BbINOJIHEHNWX ONbITOB CaMUMU
yqyalwmnmMunca. Bce Heobxognmble Mepbl NPeaoCTOPOXHOCTU YKa3aHbl B COOTBETCTBYHOLLINX
OOKYMEeHTax U MHCTPYKUUAX, a TakKxKe B nocobusax ans quTeneVl XUMUN.

Haunbonee yacto ncnosnb3yemble peakTMBbl U MaTepuansi:

1) NpocThle BellecTBa - MeAlb, HATPUN, KanbLUWA, antOMUHUIA, MarHun, XXeneso, UWHK, cepa;
2) okengbl — meaum (1), kanbuusa, xenesa (Ill), marHus;

3) KUCNOTbI - ConsiHas, cepHasl, a3oTHas;

4) oCHOBaHus - TMAPOKCUA, HATPUSA, TMAPOKCUA Kanbumsa, rugpokens 6apus, 25%-Hbin BOOHbIV
pacTBOp aMMUaka;

5) conu - xnopuasl Hatpus, meau (Il), xxenesa(lll); HUTpaTLI kKanua, HaTpus, cepebpa; cynbdaTbl
megu(ll), xenesa(ll), xenesa(lll), antoMuHMa, amMoHUS, Kanusi, Gpomua, HaTpus;

6) opraHnyeckme coeanHeHNs - Kpaxmar, IMUUMPYH, YKCYCHAas KUCoTa, METUIOBbLIN OpaHXeBLIN,
deHondTaneunH, nakmyc.

Xumunyeckas nabopaTtopHas nocyaa, annaparbl U Npuéopbl.

Xumnyeckas nocypga nogpas3fendeTcd Ha aABe rpynnbl: And BbINOJIHEHNA OMNbITOB yYalWMMUCA U
OEMOHCTPALMOHHbLIX OMNbITOB.

MpuGopkl, annapaTbl M YCTAHOBKMU, UCMOSIb3yEMbIE Ha YpOKax XMMUW, MOApa3aensitoT Ha OCHOBE
npoTeKaLWmnX B HUX (DUNYECKNX Y XUMUYECKMX NMPOLIECCOB C y4acTMEM BELLECTB, HAXOASALLUMXCSA B
pasHbIX arperaTHbIX COCTOSIHUSX:

1) npubopsbl ans paboTbl € razamu - Nony4veHme, cobnpaHmne, ouncTKa, CyLlka, NOorfoLeHne ras3os;
peakLumn Mexay NoTokamu rasos;

2) annapartbl U ﬂpVI60pr And onbITOB C XXUOKMMU U TBEpObIMU BeELLEeCTBaMU - NeperoHka,
CbI/IJ'IprOBaHI/Ie, Kpuctannmnsauuna; nposegeHune peaKu,mﬁ mMexay TeepabiM BelweCTtBOM U
XUNOKOCTbHIO, XXKUAKOCTbIO N XNAKOCTbIO, TBEepAbiMN BELLLECTBAMU.

BHe aTon knaccudmkaumm Haxogdatca Ase rpynnbl y4ebHON annapaTypbi:

1).LI,J'IF| N3y4eHnA TeopeTnHecKnx BonpocoB XmMumn - NNNKOCTpaumna 3akoHa CoOXpaHeHUA Macchbl
BelwecTB, AeMOHCTpauUna 3neKTponpoBogHOCTM paCTBOpPOB, AEMOHCTPaAUNA ABUNXXEeHUA NOHOB B
ANEeKTpn4eCKom none; ana ndy4eHma CKopocTtu XUMUNYECKON peakumn 1 XMmMnM4eCKoro paBHoBeCu;



2).4na nnnocTpaumnm XMMUYECKMX OCHOB 3aBOACKUX CNOCOO0B NOMyYeHMs HEKOTOPbIX BELLECTB
(cepHOM KNCNOTLI, aMMuaka u T. .).

BcnomoraTeanyro poJib UrpatoT naMepuTesibHble N HarpeeaTesibHble I'IpVI60pr, pas3nnyHble
I'IpVICI'IOCO6J'IeHVIFI Ana BbINOJIHEHUA OMbITOB.

Mopenu. O6bekTamy MOOENNPOBAHNS B XMMUU SIBASIOTCA aTOMbI, MOMEKyIbl, KpucTansbl,
3aBO/CKME annaparthbl, a Takke Npoucxoasiume npoweccsl. B npenogaBaHMm XMMmMM UCNONb3YHOTCA
MOZENU KpMCTanmnmyeckmx peleTok anmasa, rpadguta, cepsbl, poccopa, okcmaa yrnepoaa(lVv),
nogda, xxenesa, Meau, marHusa. Habopbl Mmogenen atomoB A9 COCTaBMNEHNS LLIAPOCTEPXKHEBBIX
mMogernen Monekyn npu n3y4yeHnm opraHn4eckom XMMnu.

Y4yebOHble nocobua Ha nevyaTHOM ocHoBe. B npouecce 00y4yeHns XMMnmM NCNonb3yTcs
cnegyowime Tabnmubl NOCTOSIHHOIO 3KCMOHUPOBaHWS: «llepunogudeckasl cucteMa XMMNYECKNX
anemeHToB [1. 1. MeHgeneea», « Tabnvua pacTtBOPUMOCTU KACINOT, OCHOBAHUA 1 CONeny,
«ONEKTPOXNMMUNYECKNN PSIA HAMPSHKEHUI METanoBY.

[lna opraHM3aumm caMoCcToSATENBHON paboTbl 0OYYalLWMNXCS Ha YpoKax UCMONb3yoT
pasHoobpasHble AMAaKTUYEecke Mmatepuarnbl: TETPaau Ha NevyaTHoM OCHOBE, KapTOdKU C 3adaHnAMI
pasHoW CTeneHn TPYAHOCTU AN U3y4eHUs HOBOrO MaTepuarna, CamonpoBepKN U KOHTPOMSA 3HAHWUI
yYalLmxcsi.

OKpaHHO-3BYKOBbIE CpeAcTBa 06y4eHuUs. DKpaHHO-3BYKOBbIE NOCOOUS AensATCs Ha Tpy Gonblune
rpynnbl: CTaTUYHbIE, KBasUAMHaMUYHbIE U AMHAMUYHbIE. CTaTUYHBIMK SKPaHHO-3BYKOBbLIMU
cpeacTtBamu obyyeHust aBnsATCs anadunbMbl, AMano3nTuBbI (cnanabl), eAMHUYHbIE TpaHcnapaHThl
Ans rpacbonpoekTopa. Cepun TpaHCNapaHTOB MNO3BOSSIOT UMUTUPOBATLABUKEHNE NYTEM
nocrneaoBaTenbHOIO HanoXeHNs OQHOMO TpaHcnapaHTa Ha Apyroit. Takue cepum OTHOCAT K
KBa3naMHaMUYHbIM 3KpaHHLIM NOCOBUSIM.

JVHaMUYHBIMY SKPaHHO-3BYKOBBIMU NMOCOBUSIMU SIBMNAIOTCS NPOM3BEAEHNS KMHEMaTOrpada:
[OKYMEHTanbHOro, XpOHUKarbHOro, MynbTUNMKaLMOHHOTO. K 3TOM e rpynne OTHOCATCS 3KpaHHO-
3BYKOBblE CpefcTBa 06yyYeHUs, Ans npeabsiBNeHns MHOpMaLMKN KOTOpPbIX HeobxoamrMa
KOMMbIOTEPHAS TEXHUKA.

TexHun4eckne cpepcTBa obyyeHuUs. [py KOMMNIEKCHOM UCMONb30BaHUM CpeacTB obyyeHus
HensbexxeH BONpoC 0 BO3MOXHOCTW 3aMeHbl OHOIo Nocobus apyrnm, Hanpumep
AEMOHCTPAaLMOHHOIo Unun nabopaTopHOro onbiTa ero n3oodpaxxeHnem Ha akpaHe. VIHdbopmauus,
cofepxallasicsl B 9KpaHHOM nocobuu, npeacTtaBnsieT coOol NULLb OTPaXKeHUe pearnbHOoro Mupa, u
No3TOMY OHa [LOJKHA UMETbL ONOpPY B YyBCTBEHHOM ONbITe 0byvarowmxcs. B npoTueBHOM criyyae
dopmMunpytoTCsa HenpaBunbHble U dopMarnbHble 3HaHNsl. OcobeHHO onacHo hopMupoBaHue
NCKaXXEHHbIX MPOCTPAHCTBEHHO-BPEMEHHbIX NPeACTaBNEHUI, NOCKOIbKY 3KpaHHOE NPOCTPaHCTBO U
BPEMsi 3HAYMTENbHO OTNNYAOTCH OT pearlbHOro NPOCTPaHCTBa U BPEMEHU. KpaHHoOe nocobune He
MOXeET 3aMeHUTb COOON pearnbHbIi 0OBbEKT B MPOLIECCE €ro No3HaHWsl BBUAY TOrO, YTO HE MOXET
ObITb MCTOYHMKOM YYBCTBEHHOIO OMbITa O CBONCTBAX, CYLLECTBEHHBIX NMPU U3YYEHUN XUMUK: LBETE,
3anaxe, KpUCTannmM4eckoMm CTPOEHUN 1 T. A. B To e Bpems Npy Hannumm y ydalmxcs 4OCTaTouHbIX
YYBCTBEHHbIX 3HAHWU HA HEKOTOPLIX 3Tanax oby4eHns BOCNpOn3BeaeHNe XMMUYECKOro OnbiTa B
3KpaHHOM NMocobun MoXeT ObITb Bonee LenecoobpasHbiM, YEM ero NOBTOPHast 4EMOHCTpaLUS.

MnaHupyeMmble pe3ynbTaTbl U3yYeHUs yueOGHOro npegmera.
BbINyCKHUK Hay4uTCA:

-00BSACHATL CYTh XMMUYECKMX NPOLECCOB;

-Ha3bIBaTb NPU3HAKUN M YCIOBUSI MPOTEKAHUSA XMMUYECKUX peakumii;

- yCTaHaBnMBaTb NPUHAANEXHOCTb XMMUYECKOW peakuun K onpeaenéHHoMy TUMy no OgHOMY 13
KrnaccuUKaLMOHHBIX MPU3HaKOB: 1) Mo YnCny 1 cocTaBy



NCXOOHbIX BELLECTB U NPOAYKTOB PeaKLMU (peakumnm COeANHEHWS, PA3NOXEHNs, 3aMELLEHNST U
obmeHa);

2) no BblAeNIeHN0 nnn NorroweHno TenJioThl (peaKLlI/IVI 9K30TEpMUNYecKmne 1 SHHOTepMVI‘-IeCKI/Ie);

3) Mo M3MEHEHMIO CTENEHEN OKUCIIEHNS] XUMUYECKNX SNTIEMEHTOB (peaKLI,VIVI OKUCINTENIbHO-
BOCCTaHOBI/ITeJ'IbeIe);

4) no obpaTMoCTn npouecca (peakunm obpaTnMmble n HeoOpaTUMBbIE);

-COCTaBNATb YpaBHEHUS! ANEKTPONUTUYECKOM ANCCOLMALIMM KUCIOT, LWEeroYvel, Cone; nomnHble u
COKpalLLIEHHble MOHHbIE YpaBHEHNS peakLmii 0OMeHa; ypaBHEHMST OKUCTIUTENBbHO-
BOCCTAHOBUTESbHbIX peakuuii;

-NPOrHO3MpoBaTh NPOAYKTbl XMMUYECKUX peaKkLuii No doopMynam/Ha3BaHUAM UCXOHbIX BELLECTB;
onpeaensiTb UCXOAHble BewecTsa no hopMynam/Ha3BaHUsIM NPOAYKTOB peakLnu;

-COCTaBNATb ypaBHEHUA peaKLl,I/IIZ, COOTBETCTBYOLMX nocreanoBaTesibHOCTU («u,enque»)
I'IpeBpaLLl,eHI/IVI HeopraHn4ecCcknx BeLlecTB pa3finyHbIX KI1acCoB;

-BbISIBNSITb B NPOLIecce 3KCNepuMeHTa NpusHaku, CBMAETENLCTBYOLME O NPOTEKAHNM XUMUYECKON
peakuuu;

-NPUroTOBNIATL PacTBOPbLI C ONpeaenéHHON MaccoBOW A0Sen pacTBOPEHHOMO BELLECTBA;

-onpenendaTtb Xapakrtep cpeabl BOAHbIX paCTBOPOB KACIIOT U weno4yen No N3MEHEHMIO OKpacKu
NHONKaTOPOB,

-npoBOONTb Ka4yeCTBEHHbIE peaKunn, noarsepxaarLlimne Hann4me B BOAHbIX paCTBOpax BELLECTB
oTAesIbHbIX NOHOB

-onpenendatb NpuHaaneXHoCTb HeopraHM4eCkmnx selecTB K OHOMY U3 N3YHEHHbIX KJ'IaCCOB/prI'II'IZ
mMeTannbl 1 HeMeTarsbl, OKCUAbl, OCHOBAHWUA, KUCIOTbl, COJA;

-COCTaBNATb CbOpMyJ'IbI BelWeCTB No X Ha3BaHUAM;
-onpenendaTtb BaneHTHOCTb U CTeNeHb OKUCIIEHUA 3J1EMEHTOB B BELLIECTBAX;

- COCTaBMATb QOPMYIIbl HEOPraHUYECKUX COEAMHEHNI MO BArIEHTHOCTSIM U CTEMNEHAM OKUCINEHMUS
3MEMEHTOB, a TaKkKe 3apsaaM MOHOB, YKa3aHHbIM B Tabnuue pacTBOPMMOCTU KUCIOT, OCHOBaHUN K
conewm;

-OGBACHATb 3aKOHOMEPHOCTM U3MEHEHMSA (PU3NYECKUX U XUMUYECKNX CBONCTB NPOCTLIX BELLECTB
(MeTanmnoB 1 HEMEeTaroB) U UX BbICLUNX OKCMAO0B, 06pa30BaHHbLIX 3f1IEMEHTaMM BTOPOro U TPETbEro
nepuonos;

-Ha3blBaTb O0LLME XNMUYECKNE CBOWCTBA, XapaKTepHble 1A rpynn OKCMAOB: KNCINOTHbIX, OCHOBHBbIX;

-Ha3bIBaTb 00OLUME XMMUYECKME CBOWCTBA, XapakTepHbIe AN KaXO0ro U3 KNacCcoB HEOPraHUYecKmx
BELLLeCTB: KUCMNOT, OCHOBaHWI, CONewn;

-MPUBOANTbL NMPUMEPDI peakUuuii, NoATBEPXOAtoLLMX XMMUYECKNE CBOMCTBA HEOPraHNYEeCKNX
BELLECTB: OKCUAOB, KUCITOT, OCHOBAHWUI N COMNen;

-onpenendaTb BeweCcTBO-OKUCITUTENb U BELLECTBO-BOCCTAHOBUTESb B OKUCITUTESTbHO-
BOCCTAHOBUTESIbHbIX peakunax;

-COCTaBIATb OKUCNNTENBHO-BOCCTAHOBUTENbBHLIN GanaHc (,EI,J'IFI N3YyYeHHbIX peaKu,w?l) no
npeanoXeHHbIM CXxeMam peaKLl,VII7I;

-npoBOOuNTb na6opaTopr|e onbITbl, NOATBEpXAakLne XmuMmn4eckmne CBOWCTBa OCHOBHBbIX KIlaccoB
HeopraHn4ecknx BeLlecCTB,

BbIHYCKHMK nony4yuT BO3MOXHOCTb HAy4YUTbLCA:

-NPOrHO3MPOBaThb pPe3ynbTaTbl BO3AENCTBUS pasfiMyHbiX haKTOPOB Ha U3MEHEHMe CKOPOCTH
XVMUYECKOW peaKLnu;

-NPOrHO3npoBaThb pe3ynbTaTthbl BO34ENCTBUSA pa3nmM4HbIX (*)aKTOpOB Ha cMelleHne XmMmn4eckoro
paBHOBECUA.



-NMPpOrH03npoBaTb XMMN4eCcKkmne CBOWCTBA BELLECTB Ha OCHOBE UX COCTaBa 1 CTpOEHUA,

-NPOrHo3MpoBaTh CNOCOGHOCTL BeLLIeCTBa NPOSBNATL OKUCNUTENbHbIE UMM BOCCTAHOBUTENbHbIE
CBOWCTBA C YY4ETOM CTENEHEN OKUCIIEHUS NEMEHTOB, BXOASALLMUX B €70 COCTaB;

-BbISIBNSITb CYLLIECTBOBAHUE FEHETMYECKO B3aUMOCBA3M MEXAY BellecTBaMu B psiay: NPOCToe
BELLECTBO — OKCW — MMAPOKCUA, — COnb;

-OpraHn3oBbIiBaThb, NPOBOANTb YH4EHUYECKNE NPOEKTbI MO NccnegoBaHuio CBOWCTB BELLECTB,
MMELLNX BaXXHOE NpakTnyeckoe 3Ha4vyeHune



