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TOUKA \!pocm

- MNodacHuTenbHaga 3anncka
Pabouyas nporpaMma no XumMumn Ha ypoBHE OCHOBHOro obLiero o6pasoBaHMs CoOCTaBneHa Ha OCHOBE MONTOXEHW U TpeboBaHWI K pe3yrnbTaTtaMm OCBOEHUS
OCHOBHOW 06pasoBaTerbHON NporpamMmel, NpeacTaBneHHbIx B ®eaepanbHOM rocyaapCTBEHHOM 0Opa3oBaTenbHOM CTaHA4ApPTE OCHOBHOMO o0LLero
obpa3oBaHus, yTBEPXXAEHHOro npukasom MuHucTepcTBa ob6pasoBaHust u Haykm P® Ne 287 ot 31.05.2021, ¢ ydyeTom NMprmepHoOn NnporpamMmmel BOCNUTaHUSA,
OcHoBHon obpasoaTtenbHon nporpammbl MBOY « lNepkuHckaa CLU» ocHoBHOro obuero obpasoBaHusi, B COOTBETCTBUM C

- MNMonoxeHneMm o paboyen nporpamme y4ebHoro npeameta, kypca MBOY « MNepknHckas CLU».n opneHTMpoBaHa Ha peannsaunto B LLEeHTpe obpasoBaHus
€CTeCTBEHHOHAY4YHOW HanpaBrieHHOCTEN « Toyka pocTay, co3gaHHoro Ha 6ase MBOY « MepkuHckaa CLU » ¢ uenbto passutua y obyyaromnxcs
€CTEeCTBEHHOHAY4YHOWN, MaTeMaTU4eCKON, MHPOPMALIMOHHOM rPaMOTHOCTU, (OOPMUPOBAHUSA KPUTMYECKOTO 1 KPeaTMBHOMO MbILLMEHMWS, COBEPLLUEHCTBOBAHUS
HaBbIKOB €CTECTBEHHOHAY4YHOW HaNPaBfIEHHOCTN, a TaKke AN NpakTU4ecKon oTpaboTkn y4ebHoro matepmana no y4ebHbiM NnpeameTam
«Pusurka»,«Xnmusa», «brnonornsay.

Ha 6ase ueHTpa «To4ka pocta» obecneunBaeTcsa peanusaums obpasoBaTernbHbIX MPOrpaMM €CTECTBEHHOHAaY4YHOW HanpaBrieHHOCTU, pa3paboTaHHbIX B
COOTBETCTBMU C TpeboBaHNAMN 3akoHOA4aTenbCTBa B cchepe obpas3oBaHns u ¢ y4ETOM pekoMeHdauun PegepanbHoOro oneparopa ydebHoro npegmeta « Xumms».
O6pasoBaTenbHas nporpamma no3BonseT MHTErpMpoBaTh peanu3yemMble 34ecb NoaxoAbl, CTPYKTYPY U coaepaHue npu opraHm3aumumn obyvyeHns xmmmm B 8—9
Knaccax, BbICTPOEHHOM Ha 6a3e noboro 13 AoCTynHbIX y4ebHo-meToanyecknx komnnekcos (YMK). Micnonb3oBaHue obopyaoBaHus LeHTpa

«Touyka pocTay No3BONSET CO30aTh YCIOBUS:
e [ANS pacLUMpPEHUs CoaepKaHUs LKOMbHOrO XMMUYEeCKoro obpasoBaHus;
o Aangd noBbileHn4A rnosHaBaTefIbHOM aKTUBHOCTU o6yqarou.|,v|xc;| B eCTeCTBeHHOHay‘-IHOI7I 06HaCTI/I;

e 518 pa3BUTUA NMNMYHOCTM pebeHka B npouecce 06y4eHnsa XMMun, ero cnocobHocTel, hopMUpPOBaHUS 1 YOOBMETBOPEHUS coLmansbHO
3HaYUMbIX UHTEPECOB M NOTPeBHOCTEN;

+ansi paboTbl ¢ oAaPEHHBLIMU LUKONIbHUKAMK, OpraHn3aLmmn ux pasBuTus B pasnuyHblix obnactsix obpasoBaTenbHON, TBOPYECKOW AeATENBHOCTY.

anMeHFIFI Lll/l(prBbIe na6opaTop|/w| Ha ypokKax XuMuu, yqaimecd CMoryT BbINMOJTHUTb MHOXXECTBO na60paToprlx pa60T M BKCNepmnMeHTOB Mo
nporpaMmmMe OCHOBHOMW LLKOSbI.



TOUKA \!pocm

- HopmatusHas 6a3a
1. ®depepanbHbii 3akoH oT 29 .12 .2012 Ne 273-93 (peg . ot 31 .07 .2020) «O6 obpasosaHun B Poccuickon degepauum» (C M3M . 1 gon ., BCTYN .
B cuny ¢ 01.09.2020) . — URL: http://www .consultant .ru/document/cons_doc LAW_ 140174 (gaTa obpaiieHus: 28 .09 .2020)

2. [Macnopt HauuoHanbHoro npoekta «ObpasoBaHue» (yTB. Npe3ngnymom Coseta npu lNpe3ngeHte PO no cTpaTernyeckomy passuTtumio 1
HaLMOHanbHbIM NPOeKTaMm, NPoTokon oT 24 .12 .2018 Ne 16). - URL: https://login .consultant.ru link?req=doc&base=LAW&n=319308&demo=1
(nata obpawenus: 10.03.2021)

3. locymapctBeHHas nporpamma Poccunckon ®epepaumm «Passutne obpasoaHusay (yTeepxaeHa noctaHoBrneHuem Npasutenscrea PO ot 26 .12
.2017 Ne 1642 (pea . ot 22 .02 .2021) «O6 yTBEpPXOEHUN rOCyAapCTBEHHOM nporpamMbl Poccunckon ®epepaumm «Passutne obpasosaHmsay» . — URL:

http://www .consultant .ru/document/cons_doc LAW_286474/cf742885e783e08d938 7d7364e34f26f87ec138f (nata obpaiueHmsa: 10 .03 .2021)
MeToauyeckme pekoMeHgauum no co3gaHnto U yHKLMOHUPOBaHMUIO LLEHTPOB LiMdpoBoro obpasoBaHus «IT-ky6» (yTBepXKAEHbI pacnopsiKeHMeM
MuHucTepctBa npocselerns PO ot 12 aueapsa 2021 r . Ne P-5) - URL: http://www .consultant.ru/ document/cons_doc_LAW_374572

(nata obpawwenmsa: 10 .03 .2021)

1. MeTogudeckne pekoMmeHgaumm no co3gaHmnio N PyHKUMOHMPOBaHUIO B 06LLeobpasoBaTefibHbIX OpraHM3aLmsX, PpacrnorioXeHHbIX B CENbCKOM
MECTHOCTW 1 ManblX ropofax, LLleHTPOB 00pa3oBaHNsi ECTECTBEHHOHAYYHOW 1 TEXHONOMMYECKOM HanpaBneHHocTen (« Toyka pocTtay)
(yTBepxaeHbl pacnopskeHnem MuHuctepcTBa npoceelleHnsa Poccuiickon Pegepaunm ot 12 aHBaps 2021 r. Ne P-6) . —

URL: http://www.consultant.ru/document/cons_doc _LAW_ 374694/ (gaTta obpaiienums: 10 .03 .2021)

TOUKA \! POCTA

KpaTKoe onncaHune nogxonos K CTPYKTypupoBaHUIO MaTepunanoB B 06pa3OBaTean0|7| nporpamme (OI'I) npencrasrieHbl cregyrowme pasaerbl:
1. .MeTO,EI,bI n3yvyeHunqa selecTB U XMMUYECKUX SABMNEHUN. SKCI'IepI/IMeHTaJ'IbeIe OCHOBbI XMUH .

2. .lMepBoHavanbHble XuMmyeckme noHATUS . 3 . PacTBopbl. 4.OCHOBHbIE KNacChbl HEOPraHNYECKUX CoeanHeHui. 5. Teopusi aneKTponuTuyYeckon
avnccoumaumn. 6. XuMumyeckue peakumm. 7. XuMmyeckme aremMeHThbl (CBONCTBa MeTansoB, HEMETAanNNoB U UX COEAUHEHWN).

B ocHOBY BbiAeneHWs Takux pasaernos 3anoXeH XMMUYECKUIA SKCNEPUMEHT, TpPaauLMOHHAA cuctema nsydeHms xummmn. OCHOBHOM hopMor y4ebHOoM
OEeATENbHOCTM ABMAETCA XMMUYECKUIA SKCNEPUMEHT, MPOBOAMMBIN B BUAe NabopaTopHbIX, NpakTU4eckux paboTt n geMoHcTpaumi. JeMOHCTpaLNOHHbIN
9KCMNEPUMEHT NPOBOAUTCA B TOM CryyYae, eCnv OH onaceH Ans BbINOMHEHMS y4allUMUCA U MMeoLUnCs Npubop npeacTaBneH B €ANHCTBEHHOM
aK3emnnspe.



Ona nsyyvyeHus npegmeTta «XMMuUsA» Ha Itane OCHOBHOro obuiero o6pasoBaHusa orBoautca 140 yacoB: 8 knacc - 70 yacos; 9 knacc —70 yacos.
[aHHasa obpasoBaTenbHas nporpamma obecnevmBaeT YyCBOEHUE YHALLMMUCS BaKHENLLMX XMMUYECKUX 3aKOHOB, TEOPUI 1 NOHATUIA; dopMUpyeT
npeacTaBneHne o ponn XMMMM B OKPY>KatoLLEeM MUPE U XXN3HW YyenoBeka. [pM 3TOM OCHOBHOE BHMMaHWE yaensaeTcs CyLHOCTH

XUMUYECKUX peaKkunin n metogam mx ocyuwiecTBneHus.

OfOHVMM M3 OCHOBHbIX MPUHLMMOB NOCTPOEHUS MPOrpamMmMbl ABASIETCS MPUHLMN AOCTYNHOCTM . DKCNEPUMEHTanNbHbIE AaHHbIE, NOMYyYEHHbIE YYaLMMNCS Npu
BbIMNOSTHEHMWN KONMYECTBEHHbIX OMbITOB, MO3BONSOT YYaLUMMCSi CAMOCTOATENBHO AeNnaTh BbIBOAbI, BbIABMAATE 3aKkOHOMEPHOCTU. Noaxoabl, 3anoXeHHble B
copepkaHune nNporpaMmMel Kypca, Co34arT HEOOXOAMMbIE YCMOBUS A1 CUCTEMHOMO YCBOEHMS yYaLlLMMUCS OCHOB Hayku, Ansi obecrneyvyeHns pasBmBatoLLEro
W BOCMMTBIBAIOLLLEro BO3AENCTBMSA 00yYeHMsl Ha NIMYHOCTb yYallerocs.

<DopM|/|pyeMb|e 3HaHWSA OOKHbI CTaTb OCHOBOW CUCTEMbI y6e>|<,u,eH|/u7| LUKOJIbHUKA, LeHTpalibHbIM 40P0M €ro Hay4Horo MMpoBO33pEeHNA.

OnucaHune matepuanbHO-TEXHUYECKon 6a3sbl LieHTpa « Tovka pocTay,
ncnonb3yemMoro Ansi peanusauumobpasoBaTtesibHbIX NPOrpamMm B paMKax npenogaBaHUs XMMUU

Lugppoesas (komnbromepHasi) nabopamopus (LJ1), nporpaMmHo-annapaTHbIn KOMMNEKC, 4aTYMKOBas CUCTEMA — KOMMNEKT y4ebHOoro obopyaoBaHus,
BKITHOYAKOLLNIA N3MepUTENbHbIA OMNOK, MHTEPMERC KOTOPOro No3BonsaeT obecneynBaTb CBA3b C NEPCOHANbHBIM KOMMNBIOTEPOM, N HABOP AATUYUKOB,
perncTpupyrowmnx 3Ha4eHna pasninyHbIX CbVI3I/I\-IeCKI/IX BEJIUHUH.

Hdamyuk memnepamypb! nnamuHo8bIl — NPOCTON N HAAEXHbIV AaTUYuK, NpeAHasHayeH aAns usMepeHus TemnepaTypbl B BOOHbIX pacTBoOpax U B ra3oBblX
cpepax. Mimeet pasnuuHbii ananasoH nameperunin ot —40 go +180 °C. TexHu4eckne xapakTepUCTMKN AaTYUKa yKasaHbl B MHCTPYKLMK NO

akcnnyaTauuun. amyuk memnepamypbi mepmMonapHbIlU nNpegHasHadeH ans namepenus temnepatyp oo 900 -C. Mcnonb3yeTca npu BbINOAHEHMM paboT,
CBSAI3aHHbIX C MAMEpPEHMEM TeMnepaTyp NameHun, NnaBneHns 1 pasnoXeHnsi BELLECTB.

Hamyuk onmu4eckoli nmomHocmu (kosiopuMemp) — NpegHasHa4YeH Ans U3MEpPEHUs ONTUYECKON NIOTHOCTM OKpaLLEHHbIX PacTBOPOB. Vcnonb3ayeTcs
npu n3ydeHun Tem «PactBopbl», « CKOPOCTb XMMUYECKMX peakLuiiy, onpeaeneHMn KOHLEHTPaUMN OKpaLLEHHbIX NOHOB.

Hdamdyuk pH npegHasHayeH Anga namepeHnst BogopoaHoro nokasartensi (pH) BogHbIX pacTBOPOB B pa3fiMyHbIX MccneoBaHmsx 00 bekToB
OKpyXatoLen cpeqbl.

Hdamyuk anekmponpoeodHocmu npegHasHavyeH Ans U3MepeHust yaenbHON aneKTPponpoBOAHOCTU XUAKOCTEN, B TOM YMCIEe U BOOHbIX
pacTBOpoB BeLlecTB. [puMeHsieTcs Npu U3y4eHnn TeopMM SMEKTPONUTMYECKON anccoLmMaLnn, XapakTepUCTMK BOOHbIX pacTBOPOB

TOUKA \' POCTA
\ /Jamqm( xnopua-uouoe ncnonb3yeTcAd AnAa KoJindeCcTBeHHOro onpeaeneHna cogep>XaHmna MOHOB XIopa B BOAHbLIX pacTBopax, noyse,

npoaykTax nutanus. K gatumky nogkntoyaeTcs noHocenektusHbln anektpod (MC3) (pabounin anektpod), NoTeHumMan KOTOporo 3aBMCUT OT KOHLLEHTpaumm



onpenensemMoro MoHa, B JaHHOM criydae oT KoHueHTpaummn aHuoHoB Cl. MoteHuman MC3 onpeaensitoT OTHOCUMTENBHO 3MekTpoaa CpaBHEHWs!, Kak NpaBurio,
xnopcepebpsiHoro.

Hamy4uk Humpam-uoHoe npeaHasHayeH ANA KONMYEeCTBEHHOro onpeaeneHns HUTPAToB B pasnUYHbIX 06bEKTax OKpyXalollel cpedbl: Boe, OBOLax,
dpyKTax, konGacHbIX U3OenNuax u T.4.

Mukpockon yugpoeol npeaHasHayeH Ans n3ydeHns opMbl KpUCTanNMoB U HAGMoAEHNS 3a POCTOM KPUCTarIoB.

Annapam 0nsi npoeedeHusi xumu4deckux peakyul (AINXP) npegHasHayeH aAng nony4eHms n 4eMOHCTPALMN CBOWCTB TOKCMYHBLIX NApOB U1 ra3os . OTu
BeLLEeCTBa Nony4arTcs B konbe-peakTope, 1 Npu HarpeeaHun (Mnu 6e3 HarpeBaHus) ra3oobpasHble BELLeCTBa NPOXOAAT Yepes NOornoTUTENbHbIE EMKOCTU
(Hacagkun) ¢ pacTBOpaMu peareHToB, BCTYMNakT C HUMMK B peakumio. N36bITOK ra3a NornowaeTcs Xuakumm 1 TBEpAbIMU peareHTaMu, a Takke
aKTMBUPOBaHHbLIM YrnéM. AnnapaT Yalle BCero Ucrnonb3yloT AN NonydyeHrus u AeMOHCTpaL M CBOMCTB Xropa,

cepoBsogopoga. lfpubop dns deMoHCMpayuu 3agUcCUMOCMU CKOPOCMU XUMUYECKUX peaKkyuti om pa3fiuyHbIX hakmopoe NCMonb3yloT NPy N3y4eHnm
TeMbl

«CKOpOCTb XMMMUYECKO peakuum» 1 TennoBoro addgekta Xummuyeckux peakumin. Mpubop AaéT BO3MOXHOCTb 3KCNeprMeHTannbHO UCCNeaoBaTh BIMsHUE Ha
CKOPOCTb XMMUYECKUX peakLmnii Crieayrowmnx (hakTopoB: NPUPOAb pearvpyoLimMx BeWEeCTB, KOHLEHTpaLUK pearnpyoLmx BeLLecTB, nollaan rpaHuubl pasgena gas
B reTeporeHHbIX cucteMax (NMoBepXHOCTU COMPUKOCHOBEHUS MEXOY pearnpyoLlMmn BellecTBaMm), TemnepaTypbl, kKatanusatopa, MHriMbuTopa.

ﬂunemka-dosamop — npmcnocoGneHme, ncnosnb3yemMoe B na60paTop|/w| Ona otMepuBaHuUA OI'Ipe,D,eJ'IéHHOFO obbéma xngkoctu. MNunetkn
BbIlNMyCKakoTCA NepemMeHHOro " noCToAHHOIo obbéma. B komnnekThbl O60py,D,OBaHI/I$I ana MmeamumHCKMX KriaccoB BXOOAT y,D,O6HbIe NMMNeTKn- 003aTopbl
O[lHOKaHarllbHbl€, NO3BONAOLWLNE HACTPOUTb HeobxoaMMbIN 00BLEM 0T6|/|paeM0|7| XNOKOCTU B TpéX pPa3nnyHbIX Anana3oHax.

BaHs KOM6UHUp063HHaﬂ npeagHasHaveHa and Harpesa CTeKIAHHbIX U d)apcboposblx cocyaos, korga Tpe6yeTc>=| co3aaTb BOKpYr Harpeeaemoro cocyaa
paBHOMEpHOE TeMnepaTtypHoe norne, n3bexarb NCNoSb30BaHUS OTKPbITOro rmiamMmeHun 1 paCKaﬂéHHOW AMNEeKTPUYECKON cnuparnu. Koprlyc
KOM6V|HI/IpOBaHHOl7| OaHn coenaH 13 antoMnHNA. XKMOKoCTHas 4YacTb KOM6I/IHV|pOBaHHOI7I 6aHun 3aKpbIBA€TCA KOJbLaMM pa3fiM4HOro gnameTtpa.

lMpu6op dns nony4YyeHus1 2a308 UCNosb3yeTcsa Ans Nofy4YeHns HebonbLUMX KONMYECTB ra3oB: BOAopoaa, kKucnopoaa (M3 nepokcuaa Bogopoaa),
YrIeKUCnoro rasa.

Pabouasa nporpamma no xvmumn gns 8—9 kraccos
C ucnonb3oBaHUeM o6opyaoBaHus LeHTpa «To4yka pocTta»

Ha 6a3e ueHTpa «To4ka pocTa» obecneunBaeTcs peanusaunsi obpasoBaTesbHbIX MPOrpaMm eCTECTBEHHO-HAY4YHOWM HanpaBeHHOCTH, pa3paboTaHHbIX B
COOTBETCTBUM C TpeboBaHNAMN 3akOHOA4ATENLCTBA B cdhepe obpaszoBaHus U ¢ y4ETOM pekomeHaaumin degepanbHoro onepatopa yvyebHoro npegmeta
«Xnmmay.

Ob6pasoBaTenbHasa NporpamMmma no3BonseT MHTErpupoBaTh peanuayemble NOAXOAbl, CTPYKTYPY 1 cogepXKaHue npu opraHm3aumu obyyeHus xummmn B 8—9
Knaccax, BbICTpOeHHOM Ha 6a3e nboro n3 AocTynHbIX y4ebHo-meToanveckmx komnnekcos (YMK).

Mcnonb3oBaHue OGOpy,D,OBaHI/IFI «Touka pocTa» Npu peanusaumm JaHHOW Ol no3BondeT co3gaTtb ycnoBuaA:



-ONsi paclUMpPEeHnsi CoaepPKaHNs LLKOMbHOIO XMMMUYECKoro obpasoBaHms;
-ONs1 NOBbILIEHWUSI NO3HABATENbHOW aKTUBHOCTU OOYy4YaloLLMXCsl B eCTECTBEHHOHAY4YHOW obnacTy;

TOUKA \' POCTA ) .
\ -O0Ns pasBMTUSA NUYHOCTU pebEHKa B npoLecce 00yYeHUs XMMUK, ero CnocobHocTen, (POPMUPOBAHNS U YOOBNETBOPEHUS

coumanbHO 3HaYUMbIX UHTEPECOB M NOTpeGHoCTeN;

-an4a pa6OTbI C O,D,apéHHbIMM LUKOJIbHUKaMK, opraHn3aunn nx pa3sntmd B pa3nmmyHbIX obnacTtsax 06pasoBaTean017|, TBOPYECKON OEATESNTBHOCTU.

Hopmbl oueHOK 3a Bce BUAbI NPOBEPOYHbIX paboT

«b» — YPOBEHb BbINOJTHEHUA Tpe6OBaHVII7I 3Ha4YuUTEesNbHO Bbllle Ya0OBNEeTBOPUTESIbHOIo: OTCYyTCTBME OLIJVI60K, KaK Mo TeKkywemy, Tak n no
npeablgyemy yyebHoMmy matepuany; He 6ornee ogHOro Hego4véTa.

«4» — ypOBEHb BbINOSTHEHNSI TPEOOBAHWI BbILLE YO0BNETBOPUTENBHOrO: HanuuMe 2—3 oWwnbok unu 4—6 HeQOYETOB NO TeKylemy y4ebHOMY MaTepuany;
He 6onee 2 ownboK Unu 4 HeAOYETOB MO NPOMAEHHOMY MaTepuany; UCNonb3oBaHWe HepaLunoHarbHbIX NPUEMOB peLLeHns y4ebHoM 3agayun.

«3» — OOCTaTOYHbIN MUHUManbHbLIA YPOBEHb BbINOMHEHUA TpeboBaHUN, NpeabsaBnseMbIX K KOHKPETHON paboTe: He 6onee 4—6 owmnbok nnu 10
HeJO4YETOB MO TekyLlemy yuebHoMy maTepuany; He bonee 3—5 owmMBoK nnn He Gonee 8 HeJOYETOB NO NPONAEHHOMY y4ebHOMY MaTepuany.

«2» — YpOBEHb BbINOMHEHMS TPebOBaHMIN HXKE YAOBMETBOPUTENBHOMO: Hanu4mne 6onee 6 owmnbok unu 10 HeJOYETOB NO TeKyLlemMy MaTepuany; 6onee
5 owmnbok nnu bonee 8 HegoOYETOB MO NPOMAEHHOMY MaTepuany.

MNAHNPYEMBIE PE3YIIbTATBI OCBOEHUA
YYEBHOIO NPEOMETA «XUMWUSA» B OCHOBHOM LLIKOJE

N3y4eHne xummm B OCHOBHOW LLKOJIE HaNpaBneHo Ha JOCTUXKE HMe 0By4aloLwMMUCS NMUYHOCTHBIX, MeTanpeaMeTHbIX U NpeaMeT HbIX pe3ynbTaToB
OCBOEHMA y4ebHoro npegmeTa .

JIn4yHOCTHbIE pesynbTaThl

JINYHOCTHBbIE pe3ynbTaTbl OCBOEHUA NporpamMmmMbl OCHOBHOIO o6|.|.|.ero O6pa3OBaHVIFI AOOCTUraroTcd B xoge o6yqu|/|;| XXMM B eanHCTBE y‘-l86H017I n
BOCNUTaTENbHOM AeAaATernbHOCTU OpFaHVI3aL|,VII/I B COOTBETCTBUM C TPpaaULUNOHHBLIMU pOCCVII7ICKVIMI/I COUMNOKYINbTYPHbIMU N OYXOBHOHPABCTBEHHLIMU
LEHHOCTAMU, NPUHATLIMU B 06LLI,eCTBe npasunamMmm 1 HopmamMmum noBegeHund, n CI'IOCOﬁCTByIOT npoueccam camMono3HaHuna, camopas3BuUTna n coumanmnsaynm
obyuvatowmxcs .

JInyHOCTHLIE pe3ynbTaTbl OTpaXxakT C(*)OpMI/IpOBaHHOCTb, B TOM 4YMCIi€ B 4acCTu:

ﬂampuomuquKoeo eocrnumaHus



1. LLEHHOCTHOro OTHOLLEHUS K OTEYECTBEHHOMY KYNbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY Hacreamo, MOHUMaHUS 3Ha4YeHUsT XM MUYECKOM HayKu
B XXM3HWN COBPEMEHHOro obLecTBa, CnocobHOCTM BNageTb JOCTOBEPHOW MHAhOpMaLIMEN 0 NepenoBbiX LOCTUMKEHUSIX U OTKPLITUSAX MUPOBOM U
OTEYECTBEHHOWN XUMUK, 3aMHTEPECOBAHHO CTM B HAYYHbIX 3HaHWsIX 06 yCTponcTBE MMpa 1 obLLEeCTBa;

I'pa;«daHCKoao eocnumaHus

1. npencrtaBneHna o0 counanbHbIX HOpMax 1 npaBunnax MexnmyHOCTHbIX OTHOLLEHUN B KOMNSIEKTUBE, TOTOBHOCTU K pa3H006pa3H0|7| COBMECTHON
AeATenbHOCTU NP BbINOJNTHEHUN y\-leﬁHbIX, Nno3HaBaTes1bHbIX 3aAayd, BbIMONTHEHUN XUMUYECKNX SKCNEepuMeHTOoB, CO3daHNNn y\-leﬁHbIX NPOEKTOB,
CTpemMiieHna K B3anMONOHMMaHNIO 1 B3anMornomolLlun B npotecce aTon yqe6H017| 0eATenbHOCTU; TOTOBHOCTM OLEHMBATL CBOE NOBEAEHNE U
NOCTYMNKN CBOUX TOBapI/ILIJ,el7| C NO3NUNKN HPaBCTBEHHbIX U MNMpaBOBbIX HOPM C y‘-IéTOM OCO3HaHWs NocneacTeumn NOCTYNKOB;

LleHHocmu Hay4HO2O0 NO3HaHus

1. MMPOBO33PEHYECKUX NPEACTaBNEHMIN O BELLECTBE N XMMUYECKON peakLmMm, COOTBETCTBYHOLLMX COBPEMEHHOMY YPOBHIO Pa3BU TUSI HAYKK U
COCTaBMSAOLLNX OCHOBY AS1S NOHUMaAHUS CYLLLHOCTU HAY4YHOW KapTWHbI MUMPA; NPEeACTaBNEHUA 06 OCHOBHbLIX 3aKOHOMEPHOCTSX Pa3BUTUS NPUPOabI,
B3aMMOCBSA3AX YernoBeKa C NPpMpPOAHON Cpeaon, O POy XMMUN B MO3HAHUW 3TUX 3aKOHOMEPHOCTEW;

2. nos3HaBaTenbHbIX MOTMBOB, HanpaBEHHbIX HA NOMy4YEHNE HOBbIX 3HAHWUI MO XMMUKU, HEOOXOANMBIX NSt 00 bACHEHUSA HAbNO4aeEMbIX MPOLIECCOB
" ABNEHUN;

3. nosHaBaTenbHOM N NHHPOPMALIMOHHOM KYNbTYypbl, B TOM YACIIE HABbIKOB CAMOCTOSITENbHON paboTbl C y4EOHBIMU TEKCTaAMU,
CNpaBoOYHON NUTEPATYPON, AOCTYMHBIMU TEXHUYECKMMU CpeACcTBaMN MHADOPMALMOHHBLIX TEXHOMOTUNR;

4. MNHTEepeca K o6yqumo 1 NO3HaHMI, NMOOO3HATENBHOCTUN, TOTOBHOCTM N CMNOCOBHOCTU K caM006pasoBaHmo, nccnegoBaTenbCKon OeATENbHOCTU, K
OCO3HaHHOMY Bbl60py HanpaBJ1eHHOCTU N YPOBHA 06y‘-IeHI/I$I B JalNbHENLLEM;

dopmMupoeaHusi Kynbmypbl 300poebs

1. 0CO3HaHMS LEHHOCTM XN3HU, OTBETCTBEHHOIO OTHOLUEHUS K CBOEeMY 30p0OBbl0, YCTAHOBKU Ha 340pOBbIN o6pa3 XXU3HWN, OCO3HAHUSA NocneacTenmn
N HEMNPUATUA BpEeOHbIX NMPUBbIYEK (yn0Tpe6neH|/|$| arikorosns, HapKOTUKOB, KypeHI/IFI), HeobGxoaMmocTn cobnogeHns npasus ©e3onacHocTH npun
o6pau.|,eHM|/| C XMMnN4eCkmmMmmn eBeecteamm B 6bITy N pearibHOM XN3HW;

Tpydoeozo eocrnniumaHus

1. KOMMYHMKaTMBHOWM KOMNETEHTHOCTM B OOLLLECTBEHHO NONe3HON, y4ebHoMccnenoBaTeNbCKON, TBOPUECKOW M OPYrUX BUAAX AEeATENbHOCTY;
WHTepeca K NpaKkTU4eCKOMY U3y4yeHuto Npodeccuii u Tpyaa pasnuyHoro poaa, B TOM YUCIie Ha OCHOBE MPUMEHEHWS MPEeAMETHbIX 3HaHUIM MO XUMUW,
OCO3HaHHOrO BbIOOpa MHAMBUAYANbHON TPAEKTOPMU NPOAOIHKEHNst 06pa3oBaHMs C Y4ETOM FIMYHOCTHBLIX MHTEPECOB U CMIOCOBHOCTM K XMMUU,
06LLeCTBEHHbIX UHTEPECOB M NOTpPebHOoCTEN;

SKoso2u4yeckoz20 socnumaHusi

1. aKonormnyecku u,enecoo6pa3Horo OTHOLWEHUA K npunpoae Kak NCTOYHUKY XKN3HU Ha 3emne, ocHoBe eé cyuiectBoBaHund, NOHMMaHUA LEHHOCTHU
340p0OBOIo 1 ©e3onacHoro o6pa3a XN3HWU, OTBETCTBEHHOIo OTHOLLEHUA K CO6CTBeHHOMy cbmsmquKomy N NCNXn4eCcKkomy 340pOBbHO, OCO3HAHUA



LleHHOCTK cobntogeHus npasun 6e3onacHoOro NoBeaeHNs Npu paboTe ¢ BeLEeCTBAMU, a TakKe B CUTYyaLUSX, YTPOXKaOLWMNX 340P0BbIO U
XU3HU ntoaen;

2. CcnocoBbHOCTU NPUMEHSTb 3HAHUS, NoMyYaeMble NPU U3YYEHUN XMMUK, ANS PELLEHUS 3a[ad, CBA3aHHbLIX C OKpY>KatoLLel NPMPOLHON cpenon,
MOBbILLIEHNST YPOBHSI 9KOMNOrMYECKOM KyNbTypbl,0CO3HaHUA rMobanbHOro xapakrepa aKomnormyeckmx npobnem u nyTen nx peleHns
nocpeacTBOM METOA0B XMMUU;

3. 3KONOrM4yeckoro MbILIIEHWS, YMEeHUA pykoBO4CTBOBATLCA UM B nosHaBaTesbHON, KOMMyHMKaTMBHOVI M coumarnbHON NPaKTUKe.

MeTanpegmeTHble pesyrnbTaThl

B cocTtaBe meTanpeaMeTHbIX pe3yrbTaToB BblAENSIOT 3Ha4YMMbIe AN (DOPMUPOBaHUS MUPOBO33PEHUS OBLLEHAYYHbIE NOHATUS (3aKOH, TEOPUS, NMPUHLW,
rmnote3a, akT, cuctema, NpPoLece, KCNEPUMEHT U Ap.), KOTOPble UCMONb3YIOTCS B €CTECTBEHHOHAYYHbIX Y4eOHbIX NpegMeTax M No3BOMsoT HAa OCHOBE
3HaHUM U3 3TUX NPeAMeTOB (POPMUPOBATL NPEACTABMNEHNE O LLIeMOCTHON HAay4YHOW KapTUHE MMUPa, U YHUBepcarnbHble y4ebHble AencTBUSA (No3HaBaTenbHbe,

KOMMYHVKaTUBHbIE, perynaTuBHbIe), KOTopble o6ecneynBaoT OOpMUPOBaHME FOTOBHOCTM K CAaMOCTOSITENBHOMY NMIIAHUPOBAHMIO U OCYLLECTBIEHMIO
y4eGHOI AeATenNbHOCTHU.

MeTaI'Ipe,El,MeTHble pe3ynbTaTbl OCBOEHUA o6pasoBaTean0|7| nporpamMmmbl N0 XMMUKN OTpaXakT oBNnageHne yHnsepcarbHbIMU
nosHaBaTesnbHbIMU OENCTBUSAMU, B TOM YNUCHE:

Bba3oebIMUu s102udeckKkumu delicmeusimu

1. YMEeHMneM ncnosrnb3oBaTb I'IpVIéMbI JTOrM4eCckKoro MbilneHna npm ocBoeHUn 3HAHWUI: pacKkpbiBaTb CMbICJT XUMNYECKNX NOHATUN (BblﬂeJ'IFITb nx
XapaKkTepHble Npu3Haku, yCtaHaBiMBaTb B3aNMOCBA3b C APYrMMin I'IOHFITVIFIMI/I), NCMNONb30BaTb MOHATUS ANt 00 bACHEHNSA OTAENbHbIX d)aKTOB
1 SABNEeHUN; BbI6VIpaTb OCHOBaHWUA U Kputepun gna KJ'IaCCI/Iq)VIKaLI,I/IVI XMMUNYeCKnX BeectB U XMMNUYECKNX peaKu,MM; yCTaHaBnmBaTb NPU4NHHO-

cnencrtBeHHbIEe CBA3N MeXay obbekTamu N3y4eHUA; CTPOUTDL JTOTM4YEeCKNEe paccyxxgeHusd (I/IH,D,yKTMBHbIe, Ae0yKTUBHbIE, MO aHaJ'IOI'I/IVI); aenatb
BbIBObl N 3aKIMKO4YEHUA;

2. YMEeHuneM npuMeHATb B npouecce no3HaHnAa cuMmBoJsin4eckmne (3HaKOBbIe) mMmoaernu, ncnorb3yemblie B XMMUHA, I'IpeOGDaSOBbIBaTb LLINPOKO
npMMeHaeMble B XMUN MOAENbHbIE NPEeACTaBNEHUS — XUMUYECKUIA 3HAK (CMMBOJ'I enemeHTa), XMMn4eckas cbopmyna N ypaBHeHUe
XMMUYECKOW peakumm — npu peLieHnn y‘-IeGHOI'IOSHaBaTeJ'IbeIX 3afay; C y‘-IéTOM 3TUX MOAENbHLIX NPeAcTaBfeHNIN BbISIBAATL U
XapaKktepn3oBaTb CyLLEeCTBEHHbIE NMPU3HAKN N3yvaeMbiX OOBbEKTOB — XMMMUYECKNX BELLECTB N XMMNYECKNX peakuunu;

BasoebiMu uccnedosamenbcKumu delicmeusiMu

1. YMEeHUeM UCnosnb3oBaTb NOCTaBJIEHHbIE BOMNPOCHI B Ka4eCTBE€ MHCTPYMEHTA NO3HaHUA, a Takke B Ka4eCTBe OCHOBbI A4 (bOpMI/IpOBaHMFI
rmnoTesbl Mo npoBepke NpaBuJibHOCTU BbiCKa3blBa€MblX Cy)K,D,eHVII7l;

2. npuoGpeTeHUe onbiTa Mo NIaHNPOBAHMWIO, OpraHM3aLuy U NPOBEAEHMIO YYEHNYECKMNX SKCNEPUMEHTOB: YMeHe HabnoaaTh 3a X0 4OM MnpoLiecca,
CaMOCTOSITENbHO NMPOrHO3MpoBaTh ero pesynbTaT, PopMyNnpoBaTh 0606LLEHUS U BbIBOALI NO pe3ynbTaTtam NPOBEAEHHOMO OMbiTa, MCCreA0BaHuUs,
COCTaBMATbL OTYET O NpoAenaHHoN paboTe;



Pabomoli ¢ uH¢hopmayuel

1.

yMeHUeM BbIOUpaTh, aHanM3npoBaTh U UHTEPNPETUPOBATL MH DOPMAaLMIO Pa3NNYHBIX BUAOB M hopM NpeacTaBneHus, Nofy4yaemyto U3 pasHbix
WCTOYHMKOB (Hay4HOMonynsipHas nutepaTypa XMMUYECKOro coepkaHusi, CnpaBoYHble nocobusi, pecypcel MHTepHeTa);

YMEeHueM nNpumMeHATb pasfindyHble MeTodbl U 3anpocChbl NMpu No UCKe n 0T60pe VIH(bOpMaLI,I/IVI N COOTBETCTBYHOLNX AAHHbIX, HeO6XO,EI,VIMbIX ana
BbIMNOJIHEHUA y‘-IeGHbIX 1 No3HaBaTes1bHbIX 3a4a4 onpe,qenéHHoro THna; an06peTeHme onbiTa B 06nacty Ncnorb30BaHus MH(bOpMaLlMOHHO-
KOMMYHUKaTUBHbIX TEXHOSOMNN, oBNageHue KyanypoVI adKTMBHOIO NCMNOJ1b30BaHNA pPa3JTNYHbIX MONCKOBbLIX CUCTEM,

yMeHVeM MUcnonb3oBaTb ¥ aHanu3MpoBaTh B Npouecce y4ebHON 1 uccnefoBaTenbCKon AeSTENbHOCTM MHGOPMALMIO O BIIUSIHUM NMPOMBILLIIEHHOCTH,
CenbCKOro X03ANCTBa U TPaHCNopTa Ha COCTOSIHME OKPY»KatoLLen NPUPOLAHON CPeabl;

YHueepcaanblMU KOMMYHUKamue8HbIMU delicmeusimu

1.

yMeHuneM 3agaBaTb BOMPOCHI (B xoge gwnarnora n/unm ,D,I/ICKyCCI/IM) no cyulecrtBy o6cy>|<,u,aeM0|7| TeMbl, (*)OpMyJ'II/IpOBaTb CBOM
npeanoXXeHns oTHOCUTESbHO BbINOSTHEHUS NPEeafIOXXEHHON 3ada4n;

npruobpeTeHne onbiTa Npe3eHTauun pesynbTaToB BbINOMHEHUA XMMUYECKOTO 3KCNepumeHTa (nabopaTopHOro onkiTa, nadbopaTopHon paboThl
Mo uccrnegoBaHWIo CBONCTB BELLECTB, y4eOHOro npoekTa);

3aMHTEPECOBaHHOCTb B COBMECTHOW CO CBEPCTHMKaMK No3HaBaTeNbHON U UccreoBaTeNbCKOM AeATENbHOCTY MPY PELLIEHNIN BO3HUKAOLLIMX
npo6rem Ha ocHoBe y4éTa 0BLLMX UHTEPECOB U COrMacoBaHnsa No3numin (o6eyxaeHnsi, o6MeH MHEHUSIMU, «MO3TOBbIE LUTYPMbI» U Ap.);

YHueepcanbHbIMU pe2ynsimueHbiMuU delicmeausiMu

1.

2.

YMEHMEM CaMOCTOATENBHO onpeaensaTb Lenu eaTernbHOCTU, NNaHNpoBaTh, OCYLLECTBATb, KOHTPONUpoBaTb U Npyu Heo6XoaUMOCTH
KOpPPEKTMPOBaTb CBOK OEATENbHOCTb, BbIOUpaTh Hanbonee adhpeKkTnBHbIE CMOCOOLI peLleHms y4eOHbIX 1 MO3HaBaTeNbHbIX 3afau,
KOpPPEKTMPOBaTb NPEeAOXKEHHbIN anropuTM eNCTBUIA NPY BbIMOSTHEHWUW 3a4aHWA C Y4ETOM NOMYYEHUsT HOBbIX 3HAHWI 06 n3y4yaemblx obbeKkTax —
BeLLleCTBax N peakumsix;

YMEHUEeM UCNosnb3oBaTb N aHaNMM3NpoBaTb KOHTEKCTLI, nNpeanaraemMble B yCIioBUn 3agaHni.

MpeameTHble pe3ynbTaThl

B coctaBe npegmeTHbIX pe3ynbTaToB MO OCBOEHUIO 0653aTENbHOr0 CoepKaHus, YCTaHOBIEHHOIO AaHHOW NpMMepHON paboyel NporpaMMoii, BbIOENsoT:
OCBOEHHbIE 00Y4alOLLMMNCS HayYHble 3HAHUSI, yMEHWUS U CNOCO6bI AENCTBUIA, cneunduyeckne ans npeaMeT Hov obnacT «Xumusi», BUAbl 4eSTENbHOCTM No
NONyYEHMI0 HOBOIO 3HAHUS, Ero MHTepnpeTauun, NpeobpasoBaHUo U MPUMEHEHNIO B Pa3nnYHbIX Y4eOHbIX 1 HOBbIX CUTYyaLIMSX.

MpeameTHble pe3ynbTaThl NpeacTaBneHbl MO rogam obyyeHus 1 oTpaxatoT chOPMUPOBAHHOCTL Y 0BYyYatoLLMXCS CREeAYHOWMX YMEHWN:
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10.

11.

packpbieame CMbICI OCHOBHbIX XMMUYECKUX NMOHATUI: aTOM, MOMNeKyna, XMMUYeCKUIi areMeHT, MPOCToe BELLLECTBO, CMOXHOE BELLLeCTBO, CMECH,
BaneHTHOCTb, OTHOCUTENbHAs aToOMHas U MorekynsapHas Macca, KOnnM4ecTBo BelllecTBa, Morb, MONspHasa Macca, MaccoBas 4ons XMMUYECKOro
aneMeHTa, MONApHbIN 06BEM, OKCUA, KUCNOTa, OCHOBAaHWE, COMb, 3NEKTPOOTPULATENBHOCTb, CTEMNEHb OKUCTIEHUS, XUMMYecKkas peakuums,
TennoBoun addeKT peakumm, KnaccudukaLmsa peakuuin, XMMuyeckas cBssb, pacTBOp, MaccoBas [ONs BellecTBa B pacTBoOpE;

unncmpuposams B3aMMOCBSA3b OCHOBHBIX XMMUYECKMUX NMOHATUI (CM .n. 1) N NPUMEHSATb 3TN NOHATUS NPU ONNCAHUM BELLECTB U UX NPEeBPaLLEHNN;
ucriosib3o8aimb XUMUYECKYH0 CUMBOJIMKY OJ1A COCTaBJ1€HUA (bopmyn BelecTB ypaBHeHMI;I XUMUNYECKNX peaKLl,VII;I;

onpedersisimb BanNeHTHOCTb aTOMOB 3M1EMEHTOB B GUHAPHLIX COEAUHEHMSAX; CTEMNEHb OKUCIIEHUS ANIEMEHTOB B OMHAPHbIX COEANHEHUSIX;
NPUHAANEXHOCTb BELLECTB K ONpeaenéHHOMY Knaccy CoeauHeHui no hopmMynam; BUL XMMUYECKO CBSI3N (KOBaneHTHas U MOHHasi) B
HEOpPraHNYeCKUX CoeaNHEHNUSX;

packpbieamb cMbICr1 nepuognyeckoro 3akoHa . . Mengeneea: 4eMOHCTpMPOBAThL MOHMMaHWE NEPMOONYECKON 3aBMCUMOCTM CBOMCTB
XUMUYECKNX INTIEMEHTOB OT MX MOJIOXEHNS B MEPUOOMNYECKON CUCTEME; 3aKOHOB COXPaHEHNS MacChbl BELECTB, MOCTOSIHCTBA cocTaBa, aTOMHO-
MOMNEKYNAPHOro y4eHus, 3akoHa ABoragpo; onucbigame U Xxapakmepu3ogampe TabnnyHyo OpMy NEPUOANYECKON CUCTEMbBI XMMUYECKNX
3/1EMEHTOB: pa3nuyaTb MNOHATUS «rMaBHasi nogrpynna (Arpynna)» n «nobo4vHas nogrpynna (brpynna)», manblie 1 6onblune nepnoabi;
coomHocume 0603HAYeHMs1, KOTOpble UMetDTCH B Tabnuue «lepuogmyeckasa cuctema xummdecknx anemenTos . . MeHgeneesa» ¢
YNCIOBbIMUN XapakTePUCTUKAMUN CTPOEHUS aTOMOB XMMMUYECKNX SN1EMEHTOB (COCTaB 1 3apsag aapa, obLee YnCrno SNeKTPOHOB U pacnpedeneHue
NX MO 3MEKTPOHHBIM CIOSIM);

Knaccuguyuposams XUMUYECKNE 3reMeHTbl; HeopraHu4eckue BeLLecTBa; XMMMUYecKkMe peakuum (No Yucny 1 cocTtaBy y4acTBYHOLIUX B
peakuuun BeLLEeCTB, NO TENNIOBOMY 3hpeKTy);

Xapakmepu3oeamp (ONuUChI8aMb) 06LLIME XUMNYECKME CBOWCTBA BELLECTB pasnMyYHbIX KNaccoB, NMOATBEPXAAs ONMCcaHe NnpumMe pamu
MOJEKYNSAPHbIX YPaBHEHWUIA COOTBETCTBYIOLLNX XUMUYECKUX PeakLni;

rpoaHo3uposamb CBONCTBA BELLECTB B 3aBUCMMOCTUM OT UX KAYECTBEHHOIO COCTaBa; BO3MOXHOCTM NPOTEKAHUS XMMUYECKNX Npe BpaLLleHN
B pa3JfinyHbIX YCIOBUAX;

8bI4UC/ISIMb OTHOCUTENbHYI0 MOMEKYNAPHYIO U MONAPHYIO MacChl BELLIECTB; MaCCOBYO A0 XMMUYECKOro ariemMeHTa no oopmyne coeanHeHus;
MaCcCOBYI0 [OMI0 BELLECTBa B pacTBOPE; MPOBO ANUTb PacYEThbl MO YPaBHEHMWIO XUMUYECKOWN peaKLuu;

MPpUMEHSIMb OCHOBHbIE OMEPALIM MbICIIUTENBHON AESTENBHOCTU — aHanu3 U CUHTE3, CpaBHEHKE, 0606LLEHUE, CUCTEMATU3AUMIO, KNacCcudmKaLmio,
BbISIBNIEHWE NPUYMHHOCIIEACTBEHHBIX CBA3E — AN U3YYEHUS] CBOWCTB BELLECTB U XMMUYECKMX pPEaKLUI; ECTECTBEHHOHAYYHbIE METObI NMO3HAHNUS
— HabnioaeHne, UsmMepeHne, MoAeNMPOBaHNE, SKCNEPUMEHT (pearnbHbI U MbICIIEHHBIN);

crnedosamp NpaBuiam nosib30BaHNsA XMMUYECKOWN nocyaon 1 nabopaTopHbIM 06opyaoBaHMEM, a TakkKe NpaBunaM obpalleHust ¢ BellecTBamu B
COOTBETCTBUM C UHCTPYKLMSIMU MO BbINOSHEHUIO NTAaBOPaTOPHbLIX XMMUYECKMX OMbITOB MO MOSyYEHUo U cOBMpaHmMio ra3oobpasHbiX BELLECTB

(omopoga v kucnopoaa), NPUroTOBIIEHMIO PACTBOPOB C ONpPeAENEéHHON MacCoBOW AoNei pacTBOPEHHOIO BELLECTBA; NiaHMpoBaTh M MPOBOAUTL
XUMMWYECKNE SKCTIEPUMEHTDI MO pacrio3HaBaHWI0 PacTBOPOB LLENOYEN 1 KUCIOT C NMOMOLLIbIO MHOUKATOPOB (nakmyc, dheHongTanenH, MeTunopaHx

n ap.).
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1.

10.

11.

packKpbi8ampe CMbICIT OCHOBHbBIX XUMUYECKUX MOHATUN: XUMUYECKUI SIEMEHT, aTOM, MONEKyra, NOH, KATUOH, aHNOH, MPOCTOE BELLECTBO, CIOXHOE
BELLIECTBO, BANlEHTHOCTb, 3NIEKTPOOTPULIATENBHOCTL, CTENEHb OKUCINEHNS, XMMUYECKasl peakuus, XMMmUyeckas CBsidb, TeNNoBon adheKT peakuun,
MOIb, MOMSIPHLIN OOBEM, PACTBOP; SMEKTPOSUTLI, HEANEKTPONUTDI, SMEKTPONUTUYECKas Anccoumaums, peakunum NoHHOro oomeHa, obpatnmble n
HeobpaTuUMble peakLnn, OKUCIIMTENTbHOBOCCTAHOBUTENbHLIE peakLnn, OKUCITUTENb, BOCCTAHOBUTESb, OKUCIIEHNE U BOCCTAHOBIEHUE, annoTponus,
aMOTEPHOCTb, XMMMYECKas CBA3b (KOBaNeHTHas, MOHHAasi, MeTarnnuyeckasl), Kpucrannuyeckas peléTka, Koppo3us MeTasnsoB, CnaBbl; CKOPOCTb
XUMUYECKOW peakLmun, npegenbHo gonyctumas koH ueHtpauus (MAK);

unmecmpupogames B3aMMOCBSI3b OCHOBHbBIX XMMUYECKUX MOHATUI (CM. I'I1) M MPUMEHATL 3TN NOHATUSA MPU ONUCaHUN BELWECTB U NX NpeBpaLLEHNN;
ucriosib3o8aimb XUMUYECKYH0 CUMBOJIMKY OJ1A COCTaBJ1€HUA (bopmyn BelecTB ypaBHeHMVI XUMUYECKNX peaKkuni;

onpedesiimp BaneHTHOCTb U CTEMEHb OKUCNEHNSA XMMWUYECKUX 9NIEMEHTOB B COEAUHEHNAX Pa3NIMYHOrO COCTaBa; NPMHAANEXHOCTb BELEeCTB K
onpenenéHHoMy Knaccy coeguMHeHun no popmynam; BU4 XMMUYECKON CBSA3M (KOBaneHTHasi, MOHHas, MeTannmyeckas) B HeopraHM4eckux
COoeMHEHUSX; 3apsa MOHa NO XMMUYECKoW (bopmyne; XxapakTep cpedbl B BOAHbIX pacTBOpax HEOPraHNYECKUX COEANUHEHWUIA, TUM
KPUCTanIM4ecKom peLléTKkN KOHKPETHOrO BELLLECTBA;

packpbigame CcMbiCs nepuogndeckoro 3akoHa [. . Mengeneesa un 4eMOHCTpUpoBaTb €ro

NOHUMaHWE: onucbligams U Xxapakmepu3ogame TabnnyHyo (oopMy NEPMOLNYECKON CUCTEMbBI XMMUYECKNX SNIEMEHTOB: pasnnyaTb NOHATUSA
«rnasHas nogrpynna (Arpynna)» un «noboyvHas nogrpynna (bpynna)», manbie n 6onbluve Nnepmoabl; COOMHOCUMb 0603HAYEHWSs!, KOTOPbIE MMETCS
B nepuoanyeckon Tabnumue, ¢ YACNOBbIMU XapakTEPUCTUKAMK CTPOEHNS] aTOMOB XMMNYECKMX SNIEMEHTOB (COCTaB U 3apsaj f4pa, obLiee yncno
9NEKTPOHOB U pacnpegernieHne ux no 3NeKTPOHHbIM CNOAM); 06bACHAMb 00LMe 3aKOHOMEPHOCTU B M3MEHEHNN CBOWCTB 3NIEMEHTOB U NX
coefMHEHN B Npegenax ManbiX NepnogoB 1 rnaBHbIX NOAMPYMMN ¢ YH4ETOM CTPOEHUSA UX aTOMOB;

Knaccuqbuuuposamb XUMUNYECKMNE ANnemMeHTbl; HeoOpraHn4eckme BewecTBa,; XuMn4eCckme peakunm (I'IO Yycny n CoCtaBy y4acCcTByHOLLNX B
peakuunn BelecTs, No TenyioBoOMy SC*)C*)GKTy, No U3MEHEHUIO CTEMNEHEN OKNCNEHNA XUMUYECKUX SJ'IeMeHTOB);

Xapakmepusoeamsb (onucwsam:;) obLme xMMmmnyeckme CBOMCTBaA BELLECTB pPa3fiMyHbIX Knaccos, noareepxaad onncaHne npnmMe pamm
MONEKYNAPHbIX N NOHHbIX ypaBHeHMVI COOTBETCTBYHOLUNX XUMNYECKNX peakuui;

cocmaesisimb YPaBHEHUS ANEKTPONUTUYECKON ANCCOLMaLNN KUCAOT, LWEOYEen 1 Conen; NonHble N COKPaLLEHHbIE YpaBHEHNSA peakuuni
WMOHHOro oOMeHa; ypaBHEHMSI peakuuin, NoaTBEPKAAOLNX CYLLLECTBOBAHNE rEHETUYECKON CBA3WN MEXAY BELLECTBAMM Pa3fMYHbIX KIAcCoB;

packpbieamp CYyUHOCTb OKUCITNTESIbHOBOCCTAHOBUTEJ1bHbIX peaKLl,VII7I nocpeancTBoM COCTaBII€HUA 3N1EKTPOHHOIo ©anaHca aTux peaKLI,VII7I;

MpPo2HO3UpPOo8amb CBOMNCTBA BELLLECTB B 3aBMCUMOCTU OT UX CTPOEHMS; BO3MOXHOCTU MPOTEKAHNST XMMUYECKMX MPEeBpPaLLEHNI B Pa3fIUYHbIX
YCINOBUSX;

8bI4UCTIAMb OTHOCUTEJIbHYIO MOJTEKYNAPHYIO U MONAPHYIO MacCbl BeWECTB, MaCcCOBYIO AOJTF0 XMMNUYECKOro anemMmeHTa no CbOp Myne coeanHeHUA,
MacCOBYO [OJ1H0 BelleCTBa B paCTBope; NpoBOOAUTb paC‘-IéTbI no ypaBHEHUo XUMUNYECKON peakunu;



12. cnedosamp NpaBunam NOMb30BaHUS XMMUYECKOW Nocyaorn u nabopaTopHeiM 060pyaoOBaHMEM, a TakkKe Npasunam obpalleHus ¢ BelecTsamu
B COOTBETCTBUMN C MHCTPYKUNAMU NO BbIMOJTHEHUIO na6opaTopr|x XUMUYECKNX ONbITOB MO NONTy4YEHUIO U co6V|paano ra3006pa3Hb|x BeLWEeCTB
(ammunaka n yrnekmcnoro rasa);

13. npogodumsp peakumu, NOATBEPXKAAIOLLME KAYECTBEHHbIA CO CTaB pPasfNyHbIX BELLECTB: pacrno3HaBaTb OMNbITHLIM NyTéM xnopua 6poMua, noava,
kap6oHaT, pocdaT, cunukar, cynbdaT, rMAPOKCUANOHBI, KATUOHBbI AaMMOHUS Y UOHbI N3YyYEeHHbIX METarsoB, NPUCYTCTBYOLME B BOOHBLIX
pacTBopax HeoOPraHNYeCcKMUX BELLLeCTB;

14. npuMeHsMb OCHOBHbIE onepaLun MbICIIMTENbLHON AeATeNbHOCTU — aHanmns u CUHTEe3, cpaBHeHWe, 06obLLEeHe, cucTeMaTn3aLUmio, BbisiBNeHue
NPUYNHHOCNEACTBEHHBIX CBA3E — AN 3YYEHUSI CBOWCTB BELLECTB U XMMUYECKUX peakLmii; eCTECTBEHHOHAYYHble MEeTOAbl NO3HaHNA —
HabnogeHve, M3aMepeHne, MoaeNMpPoBaHNe, IKCNEPUMEHT (pearnbHbli U MbICTIEHHBIIA).

COOEPXAHWME YYEBHOIO MNMPEAMETA «XUMWA» MO TOOAM U3YHEHNA 8 KITACC
MepBoHavyanbHble XMMUYECKNE MOHATUSA

I'Ipe,u,meT xumnn. Ponb xumMmn B Xun3HM Yenoseka. Tena u Bewectsa. dPnsnyeckne CBOMCTBA BELLECTB. ArperaTHoe cocTtosiHue BewecTB. NoHATne
0 MeTodax No3HaHUs B XUMUU. XUMUS B CUCTEME HayK . UncTble BelwectBa n cMmecu . Cnocobbl pasgeneHus CMecen .

ATOMbI 1 MOJEKYIbI. Xummnyeckne anemMeHTbl. CUMBOITbI XUMUYECKUX SNTIEMEHTOB. npOCTbIe N CINOXXHbl€ BeLlecTBa. ATOMHOMOJ’IeKyJ'IFIpHOG y4yeHune.

Xummnyeckas (bopmyna. BaneHTHOCTb aTOMOB XMMUYECKNX SIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BeLleCTB. OTHocuTenbHas aToMHas macca.
OTHocuTenbHas MOneKyndapHaa macca. MaccoBas oonst XMMN4YecKoro afieMeHTa B COeANHEHUN.

dusnyeckne N xMMmmyeckme aBneHus. XmMmmyeckasi peakums n eé npusHaki. 3akoH COXpaHEHUSA MacChl BELLECTB. XMMUYECKUE YPaBHEHMS.
Knaccudukauusa XmMn4ecknx peakumun (COeAMHEHNs1, pas3noXeHunsl, 3aMeLLeHunst).

XUMUYECKNIA SKCMEPUMEHT: 3HAKOMCTBO C XMMUYECKOWN NOCyA0oN, C Npasunamm paboTsl B nabopatopun 1 npuémamm obpalleHums ¢ nabopaTtopHbIM
obopygoBaHMeM; nsyyeHue n onncaHne usnyecknx CBOMCTB obpasLoB HeopraHM4YecknxX BeLecTB; HabnogeHue uanyeckux (nnaeneHne Bocka, TasHue
nbga, pactMpaHue caxapa B CTYMKe, KUMeHne 1 KoHaeHcaums BoAbl) U XMMUYECKUX (ropeHne CcBeYn, npokanvesaHne MeaHon npoBOSioKM, B3aMMoaencTeme
Merna c KMCNoTon) iBNeHui, HabnigeHne n onucaHme NnpusHakoB NpoTEKaHUA XMMUYECKUX peakuuin (pasnoxeHne caxapa, B3anmoaencrsme cepHom
KMcnoTbl ¢ xnopugom 6apus, pasnoxeHue rmgpokcmuaa megm (II) npu HarpesaHuKn, B3aumogencTeume xernesa ¢ pactsopom conu meau(ll)); nsyvenune
cnocoboB pasgeneHnsi cMecen (C NOMOLLbI0 MarHuTa, uUnbTpoBaHWe, BbiNapmMBaHue, QUCTUNNALNS, XpOMaTo rpacdust), NPOBEAEHMNE OUUCTKU
NnoBapeHHON Conu; HabnaeHne N oNnUcaHne pesynbTaToB NPOBEAEHUS OMbITa, UIMCTPUPYIOLLIErO 3aKOH COXPaHEHMS MacChl; co3gaHme moaenen
MOIEeKyn (LLapOCTEPXHEBBLIX) .

BaxHenwue npeacraBuTesnin HeopraHNM4YeCcKux BeLwecTB

Bosgyx — cmech rasoB. CocTaB Bo3gyxa. Kucnopoa — anemeHT 1 npocToe BelecTBo. HaxoxaeHne knucnopoaa B npupoge, ousnyeckue 1
XMMuYeckne cBorcTea (peakuun ropenus). Okemabl. MpumeHeHne kncnopoga. Cnocobbl NnonyyeHus kucnopoga B nabopatopun U NPOMbILLIIEHHOCTM.
KpyrosopoT kucnopoga B npupoge. O30H — annoTtponHas mogndukauus kucrnopoga.



TennoBon adhHEKT XMMUYECKOW peakLnmn, TEPMOXMMUYECKUE YPaABHEHUS, K30 N SHOAOTEPMUYECKNE peaKkLumn. TONMANBO: yrofb U MeTaH.
3arpsisHeHne Bo3ayxa, ycuneHme napHMKoBoro addekTa, paspyLleHme 030HOBOro Cnog .

Bo,u,opo,u, — J3JIEMEHT N NPOCTOE BELLECTBO. HaxoxgeHue BOAOpOAa B rnpupoae, (*)I/I3VI‘-IeCKI/Ie MU XMMUYECKNe CBONCTBA, NPUMEHEHME, cnocoobl nony4vyeHusa.
CocTaB KMCIOT 1 Conen .

KonuyectBo BewectBa. Monb. MongapHas macca. 3akoH ABoragpo. MonsipHbii 06bEM ra3oB. PacyéTbl MO XMMUYECKUM YypaBHEHUSIM.

dusmyeckne csoncTea Boabl. Boga kak pactBopuTtenb. PacTBopbl. HacbllweHHbIe N HEHACbILLEHHbIE pacTBOpbl. Pacmeopumocmb gewiecms 8
go0de.» MaccoBas gons BellecTBa B pacTBope. XMMU4eckue cBoMcTBa Boabl. CocTaB OCHOBaHMI. Ponb pacTBOPOB B NPUPOAE U B XXMU3HU YerlOBEKa.
KpyroBsopoT Boapl B npupoge. 3arpsisHeHne npupoaHbix Bod. OxpaHa u 04McTKa NPUpPOAHbLIX BOA.

Knaccudmkauus HeopraHudeckmx coegmHeHnii. Okeuabl. Knaccudukaums okcuaos: coneobpasytolume (OCHOBHbIE, KUCTIOTHbIE, aMDOTEPHbIE) U
Heconeobpasytolme. HomeHknaTypa okcmaoB (MexayHapoaHas U TpuemarnbHas). dusnyeckme 1 XMMMYeckne cBoicTea okeuaos. MNonyyexme.

OcHoBaHus. Knaccudmkaumsa oCHOBaHMWI: LWEMNOYN 1 HEpPAaCTBOPUMbIE OCHOBaHMSA. HOMeHkNaTypa OCHOBaHMIN (MeXayHapoaHas 1 TpuBManbHas).
dusmyeckne n XMMmyeckne CBomcTBa OCHoBaHUN. [onyyeHne ocHOBaHWNA.

Kucnotel. Knaccugukauma kucnot. HomeHknatypa KMCcnoT (MexgyHapogHasa v TpusmanbHas). dusnyeckme n xmMmyeckme CBOMCTBa KMCnoT. Pag
akTusHocTn metannos H. H. bekeTosa. [NonyyeHne K1CnoT.

Conu. HomeHknaTtypa conen (MexayHapogHas n TpuBmanbHas). dPrusmyeckne n xsummyeckne ceonctea cornen. Cnocobbl NonydeHns conen.
"eHeTMYecKkas CBsI3b MEXAY Knaccamm HEOpPraHMYeCcKUX COeanHEHNNA.

XNMUYECKMIA SKCNEPUMEHT: Ka4eCTBEHHOE onpeaeneHne cogepxaHus KUCrnopoga B Bo3ayxe; nonyyeHne, cobmpaHme, pacnosHaBsaHne n n3yvyeHme CBOMCTB
Kncrnopoga; HabnogeHne B3aMMOAENCTBUS BELLECTB C KNCITOPOAOM U YCIOBUSI BOSHUKHOBEHUS U MpeKpaLLeHnsi ropeHust (noxkapa); 03HakoMIeHNE C
obpasLamn OKCMOoB 1 ONMcaHMe UX CBOWCTB; Nony4veHne, cobnpaHne, pacno3HaBaHne 1 n3yvyeHne CBOMCTB Bogopoaa (ropeHne); B3BaumogencTamne
Bogopoaa c okcuaom megu(ll) (Bo3amoxxHO ucnonb3oBaHMe BugeomMaTepuanoB); HabnogeHne obpasuoB BELWECTB KONMYECTBOM 1 MOnb; nccrnenoBaHme
0COBEHHOCTEN pPaCTBOPEHUS BELLLECTB C Pa3fIMYHOM PacTBOPUMOCTLIO; NPUIrOTOBMEHNE PAacTBOPOB C ONpeaenéHHON MacCoBOWN Aonen pacTBOPEHHOIO
BELLECTBa; B3anMOLENCTBME BOAbl C MeTannammu (HaTpMem un kanbLmem) (BO3MOXHO NCNONb30BaHWE BUgeomaTepuasnos); onpeaeneHme pacTBoOpoB KACIOT
N LLEeNno4Yen ¢ NOMOLbI0 MHANKATOPOB; UccregoBaHne obpasLoB HEOPraHMYECKMX BELLLECTB pa3 NIMYHbIX KNAaccoB; HAabnogeHne N3aMeHeHNs OKpacKu
WHOMKATOPOB B pacTBOpax KUCIOT U LeNoYen; nsydyeHne s3anmonencraus okcn ga meau(ll) c pactBopom cepHOmM KMCROTbI, KUCIIOT C MeTasniamu,

peakunn HelTpanm3aumm; Nony4yeHme HepacTBOPUMbIX OCHOBAHUN, BbITECHEHME OQHOro MeTanna ApyruMm n3 pacteopa CoNu; pelueHme
3KCNnepuMeHTarnbHbIX 3a4a4 no Teme «BaxHenwme Knaccbl HEOPraHNYECKUX COEANHEHUINY.

Mepuoauyeckni 3akoH U Nnepuoamnyeckasl cuctema xummyeckux anemeHToB [1. U. MeHgeneeBa. CTpoeHMe aTOMOB.

Xumunueckas cBA3b. OKMCNNUTENbHO-BOCCTAaHOBUTESIbHbIE peakuuu



I'IepBble NOMNbITKN KJ'IaCCVI(bI/IKaLI,VII/I XUMUYECKNX 3rIEMEHTOB. [MoHATME O rpynnax cxogHblX 351eMEeHTOB (Ll.l,eJ'IO\-IHbIe N wenovyHo3emMersibHble MeTannbl,
ranoreHbl, M"HEPTHbIE Ira3bl. OnemeHThl, KOTOpble 06pa3yl0T aMd)OTeprle OKCuAbl N TMAPOKCUAbI.

Mepuoanyeckun 3akoH. MNepuoguyeckasa cuctema xummdecknx anemenToB . . MeHgeneesa. Buabl Tabnuubl «epunogmnyeckasl cucteMa XMmMn4ecknx
anemeHToB [l . . MeHgeneeBa» . [Nepunogpbl n rpynnbl . Prusndecknin cMbicn NOPSiAKOBOro HOMepa, HOMEPOB MepU OA4a W rpynnbl AfeMeHTa .

CTtpoeHue atomoB. CocTaB aTOMHbIX saep. N3oTonbl. AnekTpoHbl. CTpoeHne 3NeKTPOHHbIX 060104ek aToMOB NepBbIX 20 XMMUYECKUX SNTEMEHTOB NEPUOANYECKON
cuctembl [1. 1. MeHgeneeBa. XapaKkTepucTmka XMMUYECKOro anemMeHTa No ero NonoXxeHuto B nepmnoanydeckon cucteme . . Mengeneesa.

38KOHOMepHOCTM M3MEeHEeHNA pagnyca atToMoB XUMUYECKNX 3J1e MEeHTOB, MeTallJIN4eCKNX U HeMeTalJIM4eCKkmnx CBOWCTB No rpynnam un nepunogam. 3Ha4yeHune
nepmoan4eckoro 3akoHa u nepnoanveckon CUCTEMblI XMMUYECKNX NIEMEHTOB ANd pa3BuUTUS HaYKM " NpakTn KK . 0. WM. MeHgeneeB — y‘-IéHbIVI N rpaxgaHunH

aﬂeKTpOOTpVILI,aTeJ'IbHOCTb XUMUNYECKNX 3rIEMEHTOB. XUMUYE CKasi CBA3b (VIOHHaFI, KoBaneHTHasa nonapHaa n KoBarneHTHaaA Heno J'IFIpHaFI). CteneHb
okucnenusi. OKUCANTENBHOBOCCTAHOBUTEbHbIE peakumn. npOLl,eCCbI OKMCINEeHUst n BoccTaHoBneHusi. OKUCNUTENN U BOCCTAaHOBUTEMN.

XUMUYECKUI IKCMEPUMEHT: U3yveHne obpasLoB BELLECTB MeTar OB 1 HEMETAaINS0B; B3aMMOAEWCTBME MMAPOKCUAA LIMHKA C pacTBOpaMmM KUCIOT U LeroYei;
npoBefeHNE OMbITOB, UINIOCTPUPYIOLLMX NPUMEPbI OKUCIMTENBHOBOCCTAHOBUTENbHBIX peakuuii (ropeHne, peakummn pasnoxeHusl, CoeauHeHUs).

Memnpep,meTHble CBA3N
Peannsauyus MeXnpegmMeTHbIX cBsA3sen npu N3y4eHnm xmmmmn B 8 knacce ocyliecTBnAaeTca Yepea ncnosyib3oBaHMe Kak 06LLI,I/IX €CTeCTBEeHHOHay4HbIX NOHATUN,
TaK U NOHATUN, ABNAKOLWMXCA CUCTEMHbBIMU AN OTAENbHbIX npegmMeToB eCTeCTBEHHOHay4YHOro uukna.

O6u.|,|/|e eCTeCTBEeHHOHay4Hbl€ MOHATUA: Hay‘-IHbII7I CbaKT, rmnoTtesa, Teopud, 3aKoH, aHalnn3, CUHTEe3, KJ'IaCCI/Iq)VIKaLI,I/IFI, nepunoanyHoCTb, Haﬁﬂl-Oﬂ,eHVIe,
9KCNepunMeHT, MmoaennposaHune, nuamepeHue, moaenb, ABreHne.

dusmka: maTepusi, aToM, 3NEKTPOH, MPOTOH, HENTPOH, MOH, U30TOM, PAANOAKTUBHOCTbL, MONEKYNa, SNEKTPUYECKUI 3apsf, BELLECTBO, TENO, OOLEM,
arperaTtHOe COCTOsIHME BELLECTBA, ra3, (PU3MYeCckne BennYmHbl, eaNHULLI U3MEPEHMST, KOCMOC, MaHeTbl, 38€3abl, ConHue.

Buonorua: dotocnHTE3, AbixaHne, buocdepa.

leorpacms: atmocdepa, rmapocdepa, MrHepanbl, FopHble NOPoabl, NOME3HbIE NCKOMAeMbIe, TOMMMBO, BOAHbIE PECYPCHI .

9 KITACC
BellecTBO M XMMMYeckas peakums

Mepuoanyecknn 3akoH. Neprnoguyeckas cuctema xummudecknx anemeHtos [1. . Mengeneesa. CtpoeHne atomoB. 3aKOHOMEPHOCTM B U3MEHEHMN CBOWCTB
XMMUWYECKMX MIEMEHTOB NEePBbIX TPEX NEPUOAOB, Kanus, KanbLmsa 1 MX COeAUHEHWU B COOTBETCTBMU C MOSIOXEHNEM 3NeMEeHTOB B Nepnoanyeckon cncteme



n CTpoeHnem nx atomoB. CTpoeHme BeLLleCcTBa: BMAbl XMMUYECKON CBA3N. Tunbl Kpuctannn4eckmnx peLIJéTOK, 3aBMCUMOCTb CBONCTB BeELLEecTBa OT
TUna KpVICTaJ'IJ'IW-IeCKOVI peLIJéTKVI M BMOA XMMNUYECKOW CBA3M.

Knaccudukaumsi u HoMeHKnaTypa HEOpPraHMYeCKUX BELLECTB (MexayHapoaHas u TpuuanbHas). XMMn4Yeckme CBOMCTBA BELLECTB, OTHOCSLLMXCS
K pas3nu4yHbIM Kraccam HeopraHM4Yecknx Co eAVHEHWN, reHeTMYecKkas CBsidb HEOPraHU4eCKMX BELLECTB.

Knaccudukaumst XMMUYeCKMX peakumii No pasnmyHbIM Npu3Hakam (Mo YMCny U COCTaBy y4acCTBYHOLLMX B peakLun BELLECTB, N0 TENNOBOMY 3hdeKTy,
MO U3MEHEHMIO CTENEHEN OKUCIIEHUS XUMUYECKUX 3NIEMEHTOB, MO 0B6paTMMOCTK, MO y4acTuIo KaTanuaaTopa). K30 U SHOAOTEPMUYECKME peakLmu,
TEPMOXMMMUYECKNE YPaBHEHMS.

MoHsaTne o CKOpoCTH XUMUYECKOM peakuynn. MoHaTne o6 O6paTl/IMbIX n HeO6paTMMbIX XUMUYECKNX peaKkuundx. IMOHATME O FOMOrEHHbIX © reTeporeHHbIX
peaKkuynax. lNoHsmue o xumu4eckom pasHoeecuu. (DaKm0,0bI, eniudruwue Ha cKopocmse Xumudeckou peakuyuu u rioyioxkeHue Xumu4eckKoeo pa8HOB8€eCUH.

MexaHn3M OKUCIIUTENbHOBOCCTAHOBUTENbHbIX PEAKLUIA (SNEKTPOHHLIN GanaHC OKUCIIUTENbHOBOCCTAHOBUTENBHOW peakuum).

Teopus aNeKTPONUTUYECKON AnccoumaLnn. SNEeKTPONUTbl U HEANEKTPONUTbI. KaTUoHbI, aHMOHbI. MexaHn3m auccouunaumnm BeLecTs ¢ pasnnyHbiMm
BMAAMU XuMmndeckon cesasn. CteneHb anccoumnaumm. CunbHble U criabble 3NeKTPonuThl.

Peakumn noHHoro obmeHa. YcnoBusi NpoTekaHUst peakuum MOHHOTO OOMeHa, MOSHble U COKPALLEHHbIE MOHHbIE ypaBHeHUst peakuun. CBOWCTBA KMCHMOT,
OCHOBaHWI 1 CONen B CBETe NPeACTaBfieHnin 00 3NEKTPONMTMYECKON anccoumanmmn. KadecTBeHHble peakummn Ha oHbl . [ToHsmue o audponuse coned .

XUMMYECKMIN SKCNEPUMEHT: O3HAKOMITEHME C MOAENAMM KPUCTANNUYECKUX PELLETOK HEOPraHMYECKMX BELLECTB — MEeTarnsoB 1 HemeTannos (rpacguta u
anvasa), CroXHbIX BELLECTB (Xnopvaa HaTpust); uccrnegoBaHme 3aBUCUMOCTM CKOPOCTU XMMUYECKOW peakLum OT BO3LENCTBUSI Pas3fnnyHbIX (hakToOpOB;
nccrejoBaHve 3NeKTPONPOBOAHOCTY PAcTBOPOB BELLECTB, NpoLecca ANccoumaumm KACHOT, WenoYel 1 coner (BO3MOXHO UCMOSb30BaHWe
BMOEOMaTeprasnoB); Npo BeAEHWE OMNbITOB, UINIIOCTPUPYIOLWNX NPU3HAKKM NPOTEKAHNA peakuuii MOHHOTro obmeHa (o6pasoBaHue ocajka, BblaeneHue rasa,
obpasoBaHue BOAbI); ONbITOB, UNIOCTPUPYIOLLNX MPUMEpPDBI OKUCIU TENBHOBOCCTAHOBUTENbHBLIX PeakUumil (ropeHne, peakumm pasnoxeHusi, CoeanHeHNs);
pacno3HaBaHWe HeEOPraHUYeCKNX BELLECTB C NMOMOLLLI0 KAYECTBEHHbIX PeaKLMIN Ha UOHbI; PELLEHME SKCMEPMMEHTAarbHbIX 3agay .

HemeTannbl U ux coeanHeHus

O6was XapakTepuCTunka rasioreHosB. OcobeHHoCcTH CTpOEeHNA aTOMOB, XapaKTepHble CTENEHN OKUCIIeHUA. CTpOGHI/Ie n d)I/I3VI‘-IeCKI/Ie CBOWCTBa MpPOCTbIX
BeLLecTB — rarioreHoB. XMMU4eckmne CBOMCTBa Ha npuMepe Xrnopa (B3aI/IMO,D,el7|CTBI/Ie C meTannamMmu, HemeTarniiamMmu, LLl,eJ'IO‘-IaMI/I). XJ’IOpOBO,D,OpO,D,.
ConsiHas kucnoTa, XuMM4eckne CBONCTBA, nonyvyeHune, npumMmeHeHue. Henctene XJ10pa n Xxnoposoaopoda Ha opraHn3m 4eroBeka. BaxHenwne xnopwuabl 1
NX HaxoxxgeHue B npupoae .

Obwasn xapaktepucTtuka anemeHToB VIArpynnbl. Oco6eHHOCTU CTPOEHNS aTOMOB, XapaKTepHble CTENEHWN OKUCTEHWS.

CTtpoeHue n nanyeckme CBOMCTBA NPOCTbIX BELLECTB — KMCnopoga v cepbl. ANNOTPONHbIE MOAMMUKALMK KUCNOpOoAa 1 cepbl. XUMUYECKne CBONCTBA Cepbl.
CepoBopgopoga, cTpoeHune, nsnmdeckme n xummuyeckme ceonctea. OKcMabl cepbl Kak NpeacTaBUTENN KUCNOTHbIX okcnaoB. CepHasi KMcnoTa, umanyeckue un
XMMMYeckme cBoMcTBa (obLume Kak npeacTaBuTens Knacca KUCnoT n cneumduyeckme). Xumndeckne peakumu, nexaiyue B OCHOBE MPOMBbILLIIEHHOrO cnocoba
nony4eHnst cepHom KncnoTbl. MNprMeHeHne. Conu CepHOM KUCIOThI, Ka4eCTBEHHas peakumns Ha cynbdaTuoH. HaxoxaeHune cepbl



N eé coegMHEHUN B NpMpoae . XMMUYECKOe 3arpsi3HEHNE OKpY)KatoLLen cpeabl coegMHEHNAMU cepbl (KUCNOTHbIE A0XAN, 3arpsi3HEHME BO3dyXa
1 BOOOEMOB), cnocobbl ero npegoTBpaLLEeHNs .

O6was XapakTepuctTunka aJiIeMeHTOB VAI’pyI'II'IbI. OcobeHHocTH CTpOEeHNA aTOMOB, XapaKTepHble CTENEHN OKUCITIEHUA.

A30T, pacnpocTpaHeHue B npupoae, husmyeckue n xummyeckue csonctaa. KpyrosopoT asota B npupoge . AMMKUak, ero ousndeckme nu xXmmmyeckme
CBOWNCTBA, NonydeHne u npumeHeHune. Conn ammoHus, ux QPU3NYeckne n XMMmn4eckne CBOMCTBa, MpuMeHeHne. KauecTBeHHasi peakums Ha MOHbl aMMOHUS.
A30THas kucnota, eé nonyyeHune, pusndeckne n xuMmmyeckme ceoncTaa (obwue kak npegcrtaBuUTens Knacca KMcnoT u cneundudeckue. Micnons3osaHve
HUTPaTOB M CONen aMMOHWS B Ka4eCTBe MUHeparbHbIX YA06peHUn. XuMmnyeckoe 3arpsisHeHne okpyxatowen cpebl coeanHeHnsiMm a3ota (KUCMNOTHbIe
[oxawn, 3arpasHeHne Bosayxa, noysbl 1 BOOOEMOB).

docdop, annoTponHbie moandmrkaumm gocdopa, hnsmyeckme n xumudeckue caorctea. Okena docdopa(V) n chocopHas kucnoTa, usndeckue
N XMMUYECKNe CBOMCTBA, NonyyeHne. Vicnons3oBaHue ocaTtoB B Ka4eCTBE MUHEPANbHbIX YO00pEeHUIA.

O6wasn xapaktepnctuka anemeHToB IVArpynnbl. Oco6eHHOCTU CTPOEHNA aTOMOB, XapaKTepHble CTENEHN OKUCIEHNS .

Yrnepog, annoTponHbie MoAMdUKaLmMm, pacnpocTpaHeHne B npupoae, husnyeckne n xummyeckme ceoictea. Agcopbums. KpyroBopoT yrrnepoa B Npupoae.
Oxkcuapl yrnepoaa, ux usmdeckme n XMMn4eckne CBOMCTBa, AENCTBUE HA XKUBbIE OPraHU3Mbl, NOTy4eHne U MpUMeHeHne. JKonornyeckne npobnemsol,
cBsA3aHHble ¢ okenaom yrnepoga(lV); rmnotesa rmobanbHOro NoTenneHnsa Knumarta; NnapHUMKoBbIn 3chbdekT. YronbHasa KicnoTa u eé conu, ux pmsmyeckmne un
XUMUYECKNE CBONCTBA, NoNy4YeHne U NnpuMeHeHne. KauecTBeHHas peakuust Ha kapOoHaTMoHbI. Micnonb3oBaHue kapboHaToB B ObITy, MeauUnHe,
NPOMBILLIIEHHOCTU N CENTbCKOM XO3SNCTBE.

MepBoOHaYanbHble NOHATUS 06 OpraHMYecKMX BeLLLeCTBax Kak O COeAUHeHUAX yrnepoaa (MeTaH, 3TaH, 3TUMNeH, aLeTUneH, aTaHon, rMULEepH,
YKCyCHas Kucnota). Mx cocmas u xumuyeckoe cmpoeHue. MoHATe 0 GUONOorMyeckn BaxHbIX BelllecTBax: Xupax, 6enkax, yrnesogax — 1 UX ponu B
XWU3HM YenoBeka. MamepuanbHoe eAUHCMBO Op2aHUYECKUX U HeopaaHUYeCcKUX coeOUHeHUL.

KpemHuia, ero domanyveckne n xMMmyeckme CBOMCTBA, NofyvyeHne n npumeHeHne. CoeamHeHnst kpeMHus B npupoge. Obwue npectaeneHus oo
okcuae kpemHusa(lV) n kpemHueBown kucnote. Cunukatbl, UX UCNOMb30oBaHNE B ObITy, MeAULUHE,

NPOMBbILLNEHHOCTU. BaxHeliwue cmpoumernbHbie Mamepuarbi. Kepamuka, CmeKsio, ueMeHm, 6emoH, xene3obemoH. Npobremsbi
b6e30macHo20 UCnonb308aHUsI CMpPoumersibHbIX Mamepuarnos 8 no8cedHE8HOU XKU3HU.

XUMUYECKUI 3KCMEPUMEHT: U3yyeHue 0bpasLoB HEOpraHNYEeCKMX BELLECTB, CBOWCTB COMSIHOW KUCMOTbI; MPOBEAEHUE Ka4eCTBEHHbIX PeaKLuii Ha XJIIOPUA-UOHbI 1
HabnogeHne NpusHakoB UX NPOTEKaHWs!; OMbIThl, OTpaXxarLwmne pusnyeckne n XMMmMYeckme CBOMCTBA raroreHoB U MX CoeaAMHEHUI (BO3MOXHO MUCMONb30BaHMe
BUZeoMaTepuarnoB); 03HaKoMIeHVe ¢ obpa3uaMm Xnopuaos (raroreHnaoB); 03HaKOMIeHe ¢ 06pa3LamMm cepbl U € coeMHEHUsIMI (BO3 MOXHO MCMONb30BaHWe
BMAeoMaTepuanos); HabnogeHre npouecca obyrnMBaHus caxapa nog AenNCTBUEM KOHLEHTPUPOBAHHON CEPHOW KUCMOThI; N3yYeHME XMMUYECKUX CBOWCTB
pa3baBreHHON CEPHOW KMCMOThbI, MPOBEAEHUE Ka4eCTBEHHOW peakLum Ha cyrnbaToH 1 HabnoaeHue npusHaka eé npoTekaHusi; 03HaKoMIIeHMe ¢ h3n4YecKUMn
CBOWiCTBaMU a3oTa, hoccopa 1 Nx CoeaMHEHUI (BO3MOXHO UCMONb30BaHWE BuaeoMaTepuarnos), obpasuamm asoTHbIX 1 OCEOpPHBIX YA0BPEHWiA; MonyyeHue,
cobupaHue, pacrno3HaBaHUE U U3yYEHNE CBOICTB aMMMaKa; NpoBeAeHNE KaYeCTBEHHbIX peakLmuii Ha MOH aMMOHUSI U hocaTUOH U U3yYEeHME NPU3HAKOB KX
npoTeKaHUsi, B3aUMOOENCTBUE KOHLEHTPUPOBAHHOM a30THOM KUCMOThI C Mebto (BO3MOXHO UCMOMb30BaHUE BUOAEOMATEPUATIOB); U3yYeHMe Moaenen
KpUCTanmnmuyeckux peléTok anmasa, rpagura, dynrnepeHa; 03HakOMNEHUE C NPOLLECCOM aAcopOLMN paCTBOPEHHbIX BELLECTB aKTUBUPOBAHHbLIM YITEM U
YCTPOWCTBOM NPOTUBOra3a; nonyvyeHue, cobrpaHue, pacnosHaBaHue U N3yYeHWe CBOWCTB YrTIeKUCIIOro



rasa; npoeegeHme Ka4eCTtBeHHbIX peaKu,M|7| Ha Kap60HaT N CUINMNMKATUOHbI N N3y4eHne Npmn3HakoB UX NPOTEKaHUA; O3HaKoOMI1eHne C npo,u,yxu,meﬁ
cunmnkaTHom MPOMbILLITEHHOCTH; pelleHne 3KCnepnMeHTaribHbiX 3aaad rno teme «BaxHenwmne HemeTanmbl U UX COEOMHEHUSI».

MeTannbl u nx coeguHeHuA

O6Las xapaKTepucTuka XMMMYECKNX 3N1EMEHTOB — METAINOB Ha OCHOBaHUUN UX MOMOXEHUS B NEPMOONYECKON CUCTEME XUMUYECKMX anemeHToB [. .
MeHgeneeBa n cTpoeHus atoMmoB. CTpoeHre MeTannos. MeTannuyeckasi CBA3b U MeTannuyeckast Kpuctannmyeckasi pelléTka. DNeKTpoXUMUYECKUn psa
HanpsKeHun MeTannos. dmanveckne n xmMmmyeckne csonctea metannos. ObLme cnocobbl nonydeHus meTannos. [NoHATHE O KOPPO3UN METAnNMOB,
OCHOBHbIE€ CMOCOObI 3aLLMTbl UX OT KOppo3un. Cnnaebl (CTanb, YyryH, SIOpantoMnHUiA, 6PoH3a) N UX NPUMEHEHME B ObITY U MPOMbILLITEHHOCTH.

U.l,enoqule mMeTannbl. NoONoXeHune B nepmo,u,mquKon cncrteme XMMMYECKUX afieMeHTOoB ﬂ, . MeH/J,eneeBa; CTpOEeHNne Nx atoMoB; HaxoXxgeHune B npupoae.
dusnyeckne n xMMmmyeckne CBoncTea (Ha npumepe HaTpus u kanus). OKCUabl U TMAPOKCUAbI HAaTpUs U Kanus. NMpMMeHeHNe LenoYHbIX MeTansioB U Ux
COeNHEHUNN.

LLlenoyHo3emernbHble MeTanbl MarHW 1 KanbLUnin: NONOXEHNE B NEPUOANYECKON cUcTEME XuMmmndeckux anemeHToB [. 1. Mengeneesa; cTpoeHne nx
aTOMOB; HaxoXxaeHue B npupoge. Pnsnyeckme N XMMmndeckne CBOMCTBa MarHus n Kanbums. BaxHenwme coegnHeHns kanbumsa (okcug, rmapokcua, conm).
YKécTkocTb BoAbl M CNOCcobbI €€ ycTpaHeHus.

ATIOMUHUIA: NOMNOXEHWE B NEPUOANYECKON CUCTEME XUMMYECKUX aneMeHToB [1. . MeHaeneeBa; CTpoeHue atoma; HaxoxaeHue B npupoge. duaundeckue m
XMMUYECKMe CBOMCTBA antoMuHus. AMGOTepHbIe CBOMCTBA OKCUAA 1 rmapokcuaa antoMmHUS.

YKenes3o: nonoxeHne B Nepnoanyeckon cucteme xmmmyecknx anemeHToB [. . Mengoeneesa; cTpoeHne atoma; HaxoxaeHue B npupoae. dusnyeckme n
Xnumudeckmne csoncTea xenesa. Okeugbl, rmgpokeuabl u conu xenesa(ll) n xenesa(lll), ux coctas, cCBOMCTBa 1 Nosly4eHune.

XuUMmMYecknit aKCNePUMEHT: 03HAKOMIIEHME C 06pa3LiaMmn MeTarnmnoB U CNaBoB, X (OU3NYECKMMIN CBOMCTBAMU; U3yYeHne pe3ynbTaToB KOppo3uu MeTarnsos
(BO3MOXHO MCMONb30BaHNe BuaeomaTepmanos), 0CO6eHHOCTEN B3aMMOAENCTBIA OKCUAA KanbLUmMs U HAaTpus ¢ BOAOW (BO3MOXXHO MCMONb3oBaHne
BMOeoMaTepuarnoB); UCCredoBaHNe CBOMCTB XECTKOM BOAbl; MpoLecca ropeHus xernesa B K1Ucno poae (BO3MOXHO UCMONb3oBaHWe BaeoMaTepuarnos);
NPU3HAKOB NPOTEKAHUS Ka4eCTBEHHbIX peakUuii Ha MOHbI (MarHusi, Kanbums, anoMuHns, umHka, xenesa(ll) v xxenesa(lll), meau(ll)); HabnoaeHve n
onucaHue NpoLLeccoB OKpaLUMBaHWA MaMeHy MOHaMK HaTpusi, Kanus 1 Kanbums (BO3MOXHO MUCMONb3oBaHWe BAeoMaTepuarnos); uccrnegoBaHme
amdOTepHbIX CBOWMCTB rMAapoKcKaa antoMUHUA U TMapoKeuaa LMHKA;, peLlieHne aKkcnepuMmeHTanbHbiX 3aa4d no teme «BakHellume meTannbl U nx
COeMHEHUA .

Xumuna n okpyxarowiasa cpega

HoBble mMaTtepuarnbl U TEXHOJIOTUN. BewectBa 1 mMaTepuarnbl B NOBCEAHEBHOW XU3HWN YernoBekKa. Xumms un 300poBbLE. BesonacHoe ncnonb3oBaHWe BELLECTB
M XUMUYECKUX peakunin B 6bITy. I'IepBaﬂ Nno MOLb Npn XMMMUYECKUX OXXOorax M OTpaBJi€HUAX. OcCHOBbI 3KONOrM 4eckon rPamMmoOTHOCTW. Xummyeckoe
3arpda3HeHune 0pr>|<a+ou.|,e|7| cpeabl (rlpe,u,eanaﬂ AonyctuMaa KOHUEeHTpauund sewectB — |_|,D,K) Ponb xumun B peLweHnn 3KoJ10rm4eCcknx np06neM.

MpVPOAHbIE NCTOYHMKM YTNIEBOAOPOAOB (Yronb, MPUPOAHbLIV ras, HedTb), NPOAYKTbI UX NepepaboTkn, UX POrb B BbiTy U NPOMBbILLIIEHHOCTHU .
XuMmYecknin aKCNepUMEHT: n3ydeHne o6pasLoB MaTepuanoB (CTEKNo, Cnnasbl MeTannoBs, NonuMepHbie matepuansl). MexnpegmeTHble

CBA3U



Peannsauus MeXnpegmMeTHbIX cBs3en npu N3y4eHnm xmmnmn B 9 knacce ocyllecTBndaeTca Yepea ncnosyib3oBaHMe Kak 06LLI,I/IX €CTeCTBEeHHOHay4HbIX NOHATUN,

Tak U NOHATUN, SIBNAIOLLMXCA CUCTEMHbBIMU AN OTAENbHbIX NPeaMeTOB €CTeCTBEeHHOHay4HOro uukna.

O6wwue ecTeCTBEHHOHAYYHbIEe NMOHATUA: HayYHbIA aKT, rMnoTesa, 3aKoH, TEOpPUs, aHanua, CUHTE3, Knaccudukaums, nepuoany HocTb, HabnoaeHue,
SKCMEepUMEHT, MOJeNnMpoBaHue, N3aMepeHne, Moaenb, ABneHne, NapHUMKOBbIN apdeEKT, TexHonorus, Matepuansl. ®U3nka: maTtepus, aToM, ANMEKTPOH,
NPOTOH, HEMTPOH, NOH, U30TOMN, PAAMOaKTMBHOCTb, MOTEKya, SNEKTPUYECKUA 3apsad, NPOBOAHUKM, MOMNYNPOBOAHWUKA, ONINEKTPUKA, (POTOSNEMEHT,
WHOMKATOpP, BELLECTBO, TeNo, 06bEM, arperaTHoe COCTOsIHNE BELLeCcTBa, ra3, pacTBop, PAaCTBOPUMOCTb, KpUCcTannmyeckas pelértka, cnnassbl,

(*)I/I3VI‘-IeCKI/Ie BeJINYNHbI, eOUHNLblI N3AMEepeHnd, KOCMN4YeCKoe NpoCTpaHCTBO, Mi1aHeThl, 3Bé3abl, ConHue.

Buonorus: CbOTOCI/IHTe3, OblXaHune, 6V|ocq)epa, 9Kocuctema, MmHeparbHble y,El,O6peHVIFI, MUKPO3J1IEMEHTbI, MaKpO3IrieMeHThbI, MuTaTesibHble BELWlEeCTBa .

leorpadous: aTMocdepa, rugpocdepa, MUHeparbl, FOpHbIE NOPOAbI, NOMe3HbIe NCKonaemble, TOMMMBO, BOAHbIE PECYPCHI.

KaﬂeHAapHO-TeMaTVI‘leCKOG nnaHnpoBaHue No XxMmmuun 8 knacc

2 yaca, 68 yacos

Ne | Pasgen. Tema ypoka

Kon-
BO
yaco

Hata
nposeaeH
n4a

HUcnonb3osaHu
e

obopydoesaHus

«To4yka pocma

Tema 1. XumMna — BakHass 0651acTb eCTeCTBO3HAHUA U NPAKTUYECKOW AeATeNbHOCTH YenoBeka (5 4)

1 I'Ipe,u,meT XumMnn Ponb XuMnmn B XXU3HKU YeroBeka. XMmusi B CUCTEME HayK. MeToabl No3HaHUS B XMMUWN.

2 | 3HakoMCTBO C npaBunamm 6e3onacHOCTU 1 Npuémamm paboTbl B Xummnyeckon nabopartopun. MNpaktundeckas
paboTa:

Ne 1. MNMpaBuna paboTel B NabopaTtopmm u NpMémbl obpalleHms ¢ nabopaTtopHbiM 000pyaOBaHNEM

Lndposas
nabopaTtopus
«Xnmma»

Lndposon
OaTynk
Temneparypbl
CnupToBka
Cgeua.

3 Tena v BewecTBa

4 dusnyeckmne CBOMCTBA BELLLECTB. ArperatHoe COCTOSIHME BELLECTB .




5 | Ynctble BewectBa n cmecu. Crnocobbl pasgeneHnst cmecen. NMpaktuveckasa pabotaNe 2. PasgeneHne cmecen Lindpposas

(Ha NpMMepe OYUCTKM NOBapPEHHON Comnun) nabopartopus
«Xnmma»

Tema 2. BewiectBa
M XMMUYECKMe peaKkuum
(15 4)+1 4

6 | ATombl 1 Mmonekynbl. XMMUYECKMNE INIEMEHTDI

7 | 3Haku (cMMBONbI) XMMUYECKMX SNIEMEHTOB

8 lMpocTble 1 CnoXHble BelecTBa. ATOMHOMOMEKYNAPHOE yyeHme.

9 | Xummnyeckas copmyna. BaneHTHOCTb aTOMOB XMMUYECKMX SIEMEHTOB

10 | 3akoH nocTosHCTBa cocTaBa BewecTB. OTHOcHTeNbHaa atomHasa macca. OTHocUTEeNbHAA MoNeKynapHas

- macca .

11

12 | MaccoBasi 4oNst XMMUYECKOro 3fieMeHTa B COEAUHEHUN

13 | dusunyeckue n xumm4yeckne SIBNeHUs

14 | Xumunyeckas peakums. NpusHaku
N YCNOBUSI NPOTEKAHUS XMMUYECKUX peakLmii

15 | XuMunyeckue ypaBHeHUst

16 | Tvnbl XMMYeCcKknx peakumin. Peakuusa coegmHeHns

17 | Peakuuna pasnoxeHuns

18 | Peakuua sameweHus

19 | Peakuusi obmeHa

20 | 3akoH coxpaHeHus maccol BewecTB. M. B. JlToMOHOCOB — y4é€HbI SHUMKIONEANCT. BECHI

TEXHOXMMUYECK

ne nnmn




3NEKTPOHHbIE;
cBeya; konba

MSIOCKOJOHHas
250 mn; noxka
ONs cKuraHms

BelllecTB

21

KoHTponbHas pabota Ne 1

Tema 3. Boagyx. Kucnopoga.
Okcupbl
(5y)

22

Boaayx — cmech rasos. CocTtas Bo3ayxa Kucrnopog — anemMeHT u npocToe BelecTtBo. O30H — annoTpornHas
MoauduKauma Kucrnopoaa

23

HaxoxgeHue kucnopoga B npupoae, usnyeckne n XuMmyeckme CBOMCTBA (peakumm OKUCIIEHMS], TOPEHUeE.
NoHATMe 06 okcupax

24

Cnoco6bl nonyyeHns kncnopoaa B nabopatopun 1 NPOMbILLNEHHOCTU. [TpMMeHeHne kucropoaa.
MpakTnyeckasa pabota

Ne 3. MNonyyeHne n cobmpaHue Kncrnopopna, n3y4yeHue ero CBOMCTB.

25

Tennosown Sd)d)eKT XMMUYECKOW peakummn, NOHATUE O TEPMOXUMUYECKOM ypaBHEHUN, 3K30 N SHOOTEPMUYECKNX
peakumnax

26

Tonnueo (yronb 1 MeTaH). 3arpsa3HeHne Bo3ayxa, Cnocobbl ero NpeaoTBpaLleHnst. YcuneHne napHMKoBoro
adpdekTa, paspyLLieHne 030HOBOTO Cros .

Tema 4. Bogopoa. CoctaB kucnot u conen (5 4)

27

Boaopoa — aneMeHT v MpocToe BEeLecTBo

28

HaxoxgeHue B npunpoae, C*)I/I3W-IeCKI/Ie M XMMUYEeCKne CBOUCTBa (Ha npumepe B3aMmMoaencTsus ¢ HemeTanna
MU N OKCMOgaMn metannos

29

I'IpmmeHeHme, cnocobbl nonyvyeHunda sogopoaa.

MpakTnyeckas padota Ne 4. NMony4yeHue 1 cobnpaHne Bogopoaa, U3y4eHne ero CBOMCTB




30

CocTaB KMCnoT 1 conen

31
Tema 5. KonunyecTBeHHbI€ OTHOLUEHUA B XMMUU
(44)
32 | KonuuecTtBo BewecTtea. Monb. MonsdpHasa macca
33 | 3akoH ABoragpo. MonsipHbIi 06bEM rasos .
34 | PacyéTtbl No xMMmmn4ye CKMM ypaBHEHMWSAM.
35
Tema 6. Boga. PactBopbl. [MoHATME 06 ocHOBaHusAX (5 4)
36 | dusnyeckme ceorncTea BoAbl. AHaNN3 N CUHTE3 — MEeTOAbl N3y4eHMs cocTaBa BoAbl.
37 | XuMun4yeckme CBOMCTBaA BOAbI (peakumm ¢ MeTannamm, okcuaamy MeTannoB 1 HeMeTannos
38 | CoctaB ocHoBaHwui. MNoHsATME 06 MHAMKaTopax Lndposas
nabopaTtopus
«Xnmma»
Lindpposon pH.
WwTatme C
32XMMOM; NATb
XUMUNYECKNX
cTakaHoB (25
MI);
npombIBanka
39 | Bopa kak pactBopuTtens. PactBopbl. PacTBopmmocTb BewecTB B Boge. NpakTnyeckasa paborta: npubop ans
. . . . . OnbITOB C
o
Ne 5. lNpurotoBneHne pacTBOPOB C ONpeaesiEHHON MacCoBOW AONEeN pacTBOPEHHOIO BeLLLECTBA. 3MEKTPUYECKNM
TOKOM; UCTOYHUK
NMOCTOSAHHOTO

TOKa: Npobupku




—21WT.
NPOHYMepOBaHH
ble; NYYNHKa;
CMMPTOBKA;

Npobkn — 2 wWr,
nuHUeT

40 | Ponb pacTtBopoB B NpUpoe 1 B Xn3HM Yenoseka. KpyroBopoT BoAbl B npupoae. 3arpsa3HeHne npMpogHbiX Bog.
OxpaHa 1 o4ncTka NpUpPOaHbLIX BOA.
Tema 7. OCHOBHbIe Knaccbl HeopraHM4eCcKux coeguHeHUn
(11Tw)+ 1y
41 | Knaccudmkaumsa HeopraHMYeCcKkMx COeaNHEHWNA.
42 | Okcuabl: cocTaB, knaccudukaums (OCHOBHbIE, KUCMNOTHbIE, aMdOTEPHbIE, HeCOoNeobpasytoLmne), HOMeHKNaTypa
- (mexxgyHapoaHast u TpuBmnanbHas).
43 y
Mony4yeHue U XMMmuyeckne CBOMCTBA KUCMOTHBIX, OCHOBHbLIX U aM(OTEPHLIX OKCUAO0B.
44 | OcHoBaHus: COCTaB, Krnaccudukaums, HoMeHknaTypa (MexayHapoaHasi u TpuBuanbsHas), dhusmyeckme un Lndposas
- XUMUYECKne CBONCTBA, CNOCOBLI NonyYeHns nabopaTopus
45 «Xnmunsa»
Lindpposon pH.
wTaTme C
3aXUMOM; NATb
XUMUYECKNX
cTakaHoB (25
MIT);
npoMblBanka
46 | Kncnotel: cocTtas, knaccudukauus, HOMeHknartypa, usnyeckme n xumm4ye ckme CBOMCTBaA, CNnocobbl
- nony4yeHus.
47

Pﬂﬂ aKTMBHOCTWU MeTarnsoB




48 | Conu (cpegHue): HOMeHKNaTtypa, cnocobbl NoNy4YeHnsi, B3aMMOLENCTBME CONen ¢ MeTannamm, KuCcnotamu,
- Leno4yamm n consamm
49
50 | NeHeTMyeckas cBA3b MEXAY Knaccamm HEOpPraHMYeCKnX CoeanHeHnn
51 | NpakTuyeckas paboTa: Lndposas
. naboparopus
Ne 6. PelleHne akcnepumeHTanbHblx 3agay no teme « OCHOBHbIE KINTAcChbl HEOPraHMYECKNX COeAUHEHWIA XUMUS»
Lindpposon pH.
WwTatme C
32XKMMOM; NATb
XUMUNYECKNX
cTakaHoB (25
MI);
npomblIBarka.
52 | KoHTponbHasi pabota Ne 2
Tema 8. MNeproanyecknun 3aKOH U Nepmoanyeckas cuctema xummueckux anemeHToB [1. . MeHgene eBa.
CtpoeHue aTtoma (7 4)
53 | MNMepBble NONbITKM KNaccupuKaLmMm XMMMYECKUX anemMeHToB. MNMoHATHe o rpynnax CXo4HbIX 3EMEHTOB (Luenoy
Hble U LWenoYHO3eMeErbHbIE MeTasnsbl, ranoreHbl, MHEPTHbIE rasbl) .
54 | BnemeHTbIl, KOTOPblEe 00pa3yoT amdoTepPHbIE OKCUMAbLI U TMOPOKCUAbI
55 | MNMepuroanyeckun 3akoH 1 nepuogmyeckasa cuctema xummdecknx anementoB [1. 1. MeHgeneesa. Nepuogpl,
rpynnbl, noArpynmnbl. PU3n4ecknii CMbICI NOPSAKOBOro HOMepa 3NieMeHTa, HOMe POB nepuoaa u rpynmebi.
56 | CtpoeHune atomoB. CocTtaB aTOMHbIX Saep. N3oTonbl
57 | OnekTpoHbl. CTpoeHne aneKkTPOHHbIX 0605104eK aTOMOB nepBbiX 20 XMMUYECKUX 3NIEMEHTOB NEPUOANYECKOMN
cuctembl [1. 1. MeHgeneesa
58 | XapakTtepucTnka XMMmn4eCckoro anemMeHTa no ero NonoXxeHuto B nepnogudeckon cucteme . . MeHgeneesa
59 | 3HadeHre nepnogmyeckoro sakoHa

U Nepnoanveckon CUCTEMbl XUMNYECKMX INIEMEHTOB A5 pa3BUTUS Hayku u npaktuku. . . MeHgenees —
YY€HbIN, Negaror 1 rpaxgaHviH.




Tema 9. Xumuyeckasi cBi3b.
OK1UCNUTENbLHO-BOCCTAaHOBUTENbHbIE peakuum

(84)

60

aﬂeKTpOOTpMLI,aTeJ'IbHOCTb dTOMOB XMMUNYECKNX 3JIEMEHTOB

61

MoHHasa xmmmndeckas cBs3b

Lndposas
nabopartopus

«XnumMmunsa»

Lindpposon
JaTymk
TemnepaTtypbl
MNaTUHOBbLIN;
JaTtymk
TemnepaTtypbl
TepMonapHsbIi

62

KoBaneHTHO-Nons pHaA cBA3b

Lndposas
nabopartopus

«XNMuna»

Lindpposon
aaTtumk
TemnepaTypbl
NNaTUHOBbLIN;
aaTtumk
Temnepatypbl
TepMonapHbIn

63

KoBaneHTHoO- HenondpHada CBA3b

64

65

CTteneHb OKUCNEeHUs

66

67

OkucnuteneHoBoccTaHoBuTeNbHble peakunn (OBP). Mpouecchl okucneHnsa n BocctaHoBneHms. OkmcnutTenn un
BOCCTaHOBUTEN.




68

KoHTponbHas pabota Ne 3




KaneH.qapHo-TemaTquCKoe nnaHnpoBaHue nNno XxMmmMmuun 9 knacc

2 yaca 68 yacosB

Ne | Tema pasgena v ypoka Konnuecteo | Jata Ucnonb3oeaHue
Yyacos npoBeaeHus
obopydoeaHusi
«To4yka pocma
MoBTOpPEHMe n yrnybneHne 3HaHUM OCHOBHbIX pa3gdenioB Kypca 8 knacca
(54)+1y4
1 MNepuognyecknin 3akoH. MNepuogmyeckasa cuctema xummyecknx anemenTos [. U. 1
Mengeneea. CTpoeHne aTomMoB
2 3aKOHOMEPHOCTU B MUBMEHEHMM CBOMCTB XMMUYECKMX 3NIEMEHTOB NepBbIX TPEX 1
nepuoaoB, Kanus, Kanbums U UX CoeaMHEHUN B COOTBETCTBUM C MOMOXEHNEM
3/1EMEHTOB B NEPUOLMNYECKON CUCTEME N CTPOEHNEM UX aTOMOB
3 Knaccmdgukaumsa n HoMeHknatypa HeopraHM4eckux BeLecTB (MexayHapoaHas 1 1
TpuBManbHas)
4 XNMUYECKME CBONCTBA BELLECTB, OTHOCALLMXCA K pasfnuYHbIM Krnaccam 1
HeopraHuyYeckux CoOeanHEHNN, NX reHeTuyeckas CBA3b HeOpPraHNYeCKMX BeLLecTB
5 CTpoeHune BelLecTBa: BUObI XMMUYECKOWN CBA3N. TUMbI KPUCTANMMYECKUX PELLETOK, 1 Lndposas
3aBUCMMOCTb CBOMCTB BellecTBa OT TuMa KpUCTanIMyeckon peLléTtku . nabopaTtopus
«Xnmus»
Undposon gatumk
Temnepatypbl
naTUHOBLIN
6 KoHTponbHasa paboTaNe1 1
Tema 1. OCHOBHbI€ 3aKOHO MEPHOCTU XMMUYECKNX peaKLumn
(4 )
7 Knaccudmkaumst XMnyecknx peakumim no pasnmyHbiM Npu3Hakam. 1




8 [MoHATME O CKOPOCTU XMMUYECKON peakunn. NMoHSATME O TOMOreHHbIX U reTEePOreHHbIX Lincdpposas
peakumsx . nabopartopus
«Xnmma»
Lindpposon gatumnk
Temnepatypbl
NAaTUHOBLIN
9 lNoHATHEe 0 xnmmyeckom paBHoBecun. PakTopbl, BIMSOLNE HA CKOPOCTb Lndposas
XUMUYECKOW peakumm 1 NosIoKeHNe XMMNYEeCKOro paBHOBECHS . nabopartopus
«Xnmma»
Lindpposon gatumnk
Temnepatypbl
NAaTUHOBLIN
10 | MexaHu3m OKUCNMTENBHOBOCCTAHOBUTENMBHbBIX peakUnii (SNEKTPOHHbIN GanaHc
OKUCINTENbHOBOCCTAHOBUTENb HOW peakumm).
Tema 2. dnekTponutTnyeckasa guccoumauma. XmMmmyeckue peakuum B pactBopax
(84)
11- | Teopusa anekTpoNMTUYECKON anccounaLnm. SNEKTPONUTLI U HEINEKTPOSUTSI. Lndposas
12 | KaTuoHbl, aHMOHbI. MexaHn3m guccoum aumm BELWECTB C pasnnyHbiMK BUOaMM nabopartopusi
Xnmudeckon cessn. CteneHb guccoumnaummn. CunbHble 1 cnabble anekTponuTbl «Xumms»
Lindpposon gatumnk
3NEKTPONpPOBOAHOCTH
13- | Peakunn noHHOro obmMeHa, ycrnoBusi ux npotekaHus. IoHHbIe ypaBHEHUSA peaKumi. Lndposas
14 nabopartopusi
«Xnmma»
Undposon gatumk
3NEKTPONPOBOAHOCTH
15- | XuMn4yeckme CBOMCTBA KUCITOT, OCHOBA HWUI U CONEl B CBETE NpeacTaBneHnn ob
16 | anekTponuTUYeckon guccoumaunm
17 | MNoHsaTMe O rmaponuse conen.




18 | MNpakTnyeckas pabota Ne 1 PelueHne akcnepuMeHTanbHbIX 3agay no Teme Lincdpposas
nabopartopus
«Xnmus»
Lindpposon gatumnk
3NEKTPONPOBOAHOCTU
Tema 3. O6Lan xapaKTepucTUKa XMMn4eckmx anemeHtoB VIIA-
rpynnbl. FanoreHsl (4 4)
19 | O6was xapaktepuctmka ranoreHoB . OCOBGEHHOCTM CTPOEHMSI aTOMOB 3TUX
3N1EMEHTOB, XapaKkTepHble ANA HUX CTENeHn okncneHnsi. CTtpoeHne n cunsnyeckme
CBOWCTBA NPOCThIX BELLECTB — rarioreHoB
20 | Xvmunueckne ceoncTea Ha npumepe xnopa (B3aMMoaencTBue ¢ metannamu,
HemeTannamu, wenoyamu). Xnoposogopon. ConsHasa kucrnoTa, XmMmn4eckue
CBOWCTBA, NOMy4YeHne, NnpuMeHeHme.
21 | dusmnonormyeckoe AencTane xriopa 1 XrnopoBoAopOAa Ha OpraHn3M YernoBeka. Lndposas
BaxkHenwwme xnopuabl U UX HaXOXaeHWe B npupoae . nabopaTtopus
«Xnmuns»
22 | MNpaktnyeckada pabora: Lndposas
Ne 2 M . N . nabopartopusi
o 2. lMony4yeHne CONAHOM KUCNOTbl, U3y4eHNe eé CBONCTB «XUMUS»
Tema 4. O6wan xapakTepucTuka xuMmmnyeckux anemeH- ToB VIA-rpynnbl. Cepa m
eé coeguHeHus (5 4)
23 | Obwas xapakrepuctumka anemeHtoB VIArpynnbl. OCoO6eHHOCTN CTPOEHNA aTOMOB
3TUX NIEMEHTOB, XapaKTepPHble OS5 HUX CTENEHN OKUCIIEHUS
24 | CTpoeHune n mandeckne CBOMCTBA NPOCThIX BELLECTB — KMCopoaa u cepbil.
AnnoTponHble Mogudmkaumm Kucnopoaa u cepbl. XMMMUYECKNE CBOWCTBA CEpbl.
CepoBogopoa, CTpoeHue, hmsmyeckne n xsmummyeckne ceonctea. OKcuabl cepbl Kak
NpeacTaBUTENMN KMCNOTHBLIX OKCUAOB
25 | CepHas kncnora, pusmndeckue Lndposas
nabopartopus

N XMMNYEeCKne CBONCTBA (06u.|,|/|e KaK npeancraBuUTenia Kiiacca KUCIoT U




crneumdunyeckne), NnpUMeHeHne

«XnumMmunsa»

Undposon gatumk
3MNEeKTPONPOBOAHOCTHU

26

Xumunyeckre peakumu, nexalime B OCHOBE NPOMbILLNIEHHOro cnocoba nonyyYeHus
cepHoli KucnoTbl. Conm cepHo KUCMOThI.

27

HaxoxpeHune cepbl U €€ coeauHeHNN

B npupoae. XMMn4yeckoe 3arpsisHeHne oKpyxatLlein cpeabl CoeaUHEHNAMUN cepbl
(kMcnoTHble OoXAW, 3arpsisHEHME BO3ayxa M BOAOEMOB), cnocobbl ero
npenoTBpalleHns

Tema 5. O6Lan xapakTepMcTMka XumMmyeckux anemeHToB VA-rpynnbi.
A3oT, hoccop u nx coeamHeHums (7 4)

28

OOwas xapakrepuctuka anemeHToB VArpynnsl. Oco6eHHOCTU CTPOEHNS aTOMOB
3TUX SNEMEHTOB, XapaKkTepHble AN HUX CTENEHN OKUCTIEHMS

29

A30T, pacnpocTpaHeHue B npupoae, pusnyeckme n XMuMmmnyeckme CBOMCTBa.
KpyroBopoT a3oTa B npupoae

30

AMMUaK, ero uandeckne n XMMmM4YecKkme CBoONCTBa, NonyvyeHne n npumeHeHme. Conm
aMMOHUS, UX PU3NYECKNE N XMMUYECKME CBOWCTBA, MPUMEHEHNE.

Mpaktudeckas pabota Ne 3. Nony4yeHne ammmnaka, U3y4yeHue ero CBOMCTB.

31

A30THas kucrnoTa, eé€ nsmyeckme n XumMn4eckne CBOMCTBa (0bLme kak
npeacTaBUTENs Knacca KMCnoT 1 cneundudeckune). Micnonb3oBaHne HATPaTOB U
COmnen aMmMOHUS B Ka4eCTBe MUHepanbHbIX ya00peHun

Lndposas
naboparopus

«XNMna»

Lindpposon gatyumnk
3NEKTPONPOBOAHOCTM

32

Xumudeckoe 3arpsisHeHME OKpYKatoLLen cpefbl COeAUHEHUSIMM a30Ta (KUCMOTHbIE
OOXOMW, 3arpsi3HEHNE BO3Ay Xa, NOYBbI U BOOOEMOB

33

docop, annoTponHelie Mmogudukauun docdopa, pusmyeckne n xummyeckue
cBoWCTBa

34

Okcung dhocchopa(V) n bocdopHas kucnota, pusmyeckme n XuMmn4eckne CBOMCTBa,
nosyyeHune. Mcnonb3oBaHve ocdaToB B KA4ECTBE MUHEPArbHbIX YA0OPEHWN.




3arpsisHeHne NpMpoaHbIX BOAOEMOB dhocchaTamm

Tema 6. O6LAn xapaKTepuCcTUKa XMMnN4ecknx anemeHtos IVA-
rpynnbi. Yrnepoa u KpeMHUM U X COeAUHEHUA

(8u)+ 1
35 | Yrnepon
36- | Okcuabl yrnepoaa, nx pusnyeckme n XMMm4eckme CBONCTBRA.
37
38 | YronbHas kncnota u eé conu, nx pmsmyeckne n XMMmM4eckme CBONCTBA, NoslydeHune u
NPUMeEHEHNE.
39 [ MNMepBoHa4vanbHble NOHATMSA 06 OpraHNYeCKMX BELLECTBaX Kak O COeaUHEHNAX
yrnepoga: oco6eHHOCTM cocTaBa U CTpoeHust. [ToHATME 0 BMoNornyeckn BaXHbIX
BeLlecTBax: Xupax, benkax,
40 | KpeMHui, ero pusndeckme n xXmmmyeckne CBOMCTBA, NonyvyeHne u NpUuMeHeHue.
41 | MNpaktnyeckada pabota Ne 4 Mony4yeHne yrnekucrnoro rasa. KauectseHHas peakumsi Lincdpposas
Ha kapOoHaT-NoH nabopartopus
«Xnmma»
Lindpposon gatyumnk
3MNEeKTPONPOBOAHOCTHU
42 | MNpaktuyeckasa pabata Ne 5 PelleHne akcnepMMeHTanbHbIX 3agay no teme Lndposas
«HemeTannbi». nabopaTtopus
«Xnmma»
Undposon gatumk
3NEKTPONpPOBOAHOCTH
43 | KoHTponbHas paboTa
Tema 7. O6LiMe cBOMUCTBA MeTansmnoB
(4 4)
44 | Obwasn xapakTepncTuka XMMMYECKUX SNEMEHTOB — METAasIoB Ha OCHOBaHMU UX

NOMOXEHNS B NEPUOANYECKON CUCTEME XUMUYECKNX SIEMEHTOB 0. . MeHgeneeBa




N CTPOEHNA aTOMOB

45 | Ctpoenune meTtannoB. MeTannuyeckasa cBs3b U MeTannmMyeckas kpucrannudeckas
pewéTka. QNeKTPOXNMMYECKUI pad HAanNpsKkeHU MeTanoB

46 | dusunyeckme n xumm4eckne cBOMCTBa MeTasnsios .

47 | O6wme cnocobbl nonyyeHma metannos. [ToHATME O KOPPO3UN MEeTasoB U
OCHOBHble CNocoObl 3alnThl OT Koppo3un. Cnnasbl (CTanb, YyryH, AOPantoMUHUR,
OpoH3a), X NpMeHeHNe B ObITY U NPOMbILLSIEHHOCTH
Tema 8. BaxHenluue MmeTansbl U UX coeanHEeHUs
(16 u)+ 2

48 | WenoyHble metannbl. [NonoxeHne B NepMognNHeckon CUCTEME XUMUYECKNX
anemenToB [1. 1. MeHgeneeBa, cTpoeHne atoMoB. HaxoxgeHvne B Npupoge .

49- | dunaundeckne n XMmmndeckne CBOMCTBa (Ha NpuMepe HaTpUs U Kanus

50

51 | Okcuabl 1 rmapoKkcnabl HAaTPUS U Kanusd

52 | MNpuMeHeHMe Weno4vHbIX METAsNOB U NX COeQMHEHUN.

53 | LlenoyHo3emMenbHble MeTansbl MarHUn 1 KanbLMn, CTpoeHne atoMoB. [onoxe Hue
B Nepuogmyeckon cucteme xummye ckux anemenToB [. . MeHgeneesa.
HaxoxaeHuwe B npupoae

54- | dunsnyeckne n xsummnyeckne CBOMCTBa KanbLUsi 1 MarHus

55

56 | BaxHenwme coeguHeHns kanbuus (oKcua, rmapokcug, conu).

57 | XecTkocTb BoAbl 1 cNOCOOLI ee ycTpaHeHus. MNpakTnyeckas pabota Ne 6.
JKEcTKOCTb BOAbI 1 MeTOAbl €€ yCTpaHeHus

58 | AntoMmuHui.

59- [ dusnyeckme n xummndeckme ceorcTea. AM@oOTEpPHbIE CBONCTBA OKCuAaa v rmgpokcuaa

60




61 | >Keneso. Lndposas
nabopartopus
«Xnmus»
Lindpposon gatumnk
OaBreHns
62 | duamndeckne n xuMmM4ecKne CBOMCTBA Xenesa
63 | Okcnabl, rngpokemabl u conm xene3sa(ll)
nxenesa(lll) .
64 | MpakTnyeckasn pabota Ne 7. PelueHne akcnepMMeHTanbHbIX 3agay no reme Lndposas
«MeTannsi» . nabopaTtopus
«Xnmuns»
Lindpposon gatumnk
OaBreHns
65 | KoHTponbHas paboTta Ne3
Tema 9. BewectBa 1 MaTepuanbl B XXU3HU YenoBeKka
(34)
66 | HoBble maTepumanbl 1 TexHonoruu. Bellectsa n maTepuarnbl B MOBCEOHEBHOMN XN3HN
Yyernoseka. XMMunsa 1 30opoBbe.
BbesonacHoe ncnonb3oBaHWe BELLECTB U XMMUYECKNX peakunn B ObITy.
67 | MpupoaHble NCTOYHUKM YrNeBOAOPOAO0B (Yrofnb, NPUPOAHbIN ra3, HedTb), NPOAYKThI
nx nepepaboTku, Ux posnb
B ObITY 1 MPOMbILLIIEHHOCTH
68 | OCHOBbI 9KONIOrMYECKON rPaMOTHOCTU. XMMMYECKOE 3arpsi3HEHNE OKpPY>Kato Len

cpeabl (NpegenbHo gonyctumMasi KoHueHTpaums sewects — MOK).

Ponb xumnn B peLweHnn 3KoNorm4ecknx r|p06neM




