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KpaTkoe onucaHne nogxo[0B K CTPYKTYPUPOBaHUIO maTtepuanos B
obpasosarenvHoit nporpamme (OMN) npeacTasneHbl cregylowme pasaenbi:

.MeToapl n3ydeHnA BELLLECTB U XMMUYECKUX ABACHUI. IKCNepUMeHTanbHble
OCHOBbI XMMUU .

. NepBoHayanbHble XMmUYeckue NoHATUA . 3 . PactBopbl. 4.0CHOBHbIe Knaccbl
HeopraHMYecKknx coeguHeHnn. 5. Teopua sneKTPONUTUYECKOI anccoumaLmu. 6.
Xumunyeckne peakumnu. 7. Xummyeckmne snemeHTbl (CBoCTBa MeTannos,
HEMEeTaN/I0B U UX COegUHEHWNI).

B ocHOBY BblgeneH1A TakMX pPas3ae/ioB 3a/10XKEH XMMUYECKUIA SKCMEPUMEHT,
TPaAMLMOHHAA cucTema UsyveHma xummuu. OCHOBHOM popmoii yuebHOoM
AeATeNbHOCTU ABNAETCA XMMUYECKUA SKCMEPUMEHT, NMPOBOAMMbIN B BUAE
nabopaTopHbIX, NPAKTUYECKUX PaboT 1 eMOHCTPpaLMiA. eMOHCTPaLMOHHbIN
9KCNepuUMEHT NPOBOANTCA B TOM C/ly4ae, eC/I OH ONaceH ANA BbINOAHEHUA
YHaLWMMUCA UK UMetoLWMinca npnbop npeacTasieH B e AMHCTBEHHOM
aK3emnaspe.

[ns nsyyeHua npegmeta «XMmma» Ha aTarne 0CHOBHoOro obuiero obpasoBaHua
otBoautca 140 vacos: 8 kKnacc - 70 yacos; 9 knacc —70 vacos. [JaHHas
ob6pasoBaTenbHan Nporpamma obecrneymBaeT yCBOEHME YHALMMMUCA BaXKHERLLINX
XMMUYECKMUX 3aKOHOB, TEOPUIA N NOHATUI; PopMUpPYET NpeacTaBaeHne 0 poau
XMMUW B OKPYKAIOLLEM MUPE N U3HU YenoBeKa. Mpu 3Tom 0OCHOBHOE BHUMaHue
YAENAETCA CYyLHOCTHU

XMMUYECKUX peaKuuii U MeToAaM UX OCYLLeCTBIEHUA.

OAHNUM 13 OCHOBHbIX MPUHLMMNOB NOCTPOEHMUA NPOrPaMMbl ABAAETCA NPUHLMN
[OCTYMHOCTU . IKCNEepPUMEHTaNbHbIE AaHHbIE, MOYYEHHble YYalLMMKUCA NpK
BbINOJHEHNU KONUYECTBEHHbIX OMbITOB, MO3BOAOT YYaLWMMCA CAMOCTOATE/IbHO
[enaTb BbIBOAbI, BbIABAATb 3aKOHOMEPHOCTU. [10axX0abl, 3a/10XKeHHbIe B
cofepaHue nporpammsl Kypca, co3gatot Heobxoanmble ycnosua ana
CUCTEMHOTO YCBOEHMA YYaLLMMMCA OCHOB HayKK, Ana obecneveHns
Pa3BMBAIOLLETO 1 BOCMMTbIBAIOLLErO BO3AEACTBMA 0OyUeH A Ha INYHOCTD
yyalerocs.

dopmupyemble 3HaH1A LOIKHbI CTaTb OCHOBOW cUCTeMbl yoeKaeHni
WKONbHUWKA, LLleHTPabHbiM A4POM €r0 Hay4HOro MUPOBO33peHus.

OnucaHue maTepuanbHo-TeXHUYecKon 6asbl LieHTpa «TouKa pocTay,



“CnoNb3yemoro 4/1A peannsauumobpasoBaTesibHbIX MPOrpaMm B pamKax
npenogaBaHna XMmmm

Lnpposas (komnbtotepHasn) nabopatopusa (L), nporpaMmmHO-annapaTHbIi
KOMMNEKC, AaTYMKOBaA CMCTeMa — KOMMIEKT y4ebHOoro o6opyaosaHms,
BK/IOYAIOLLMI M3MepUTenbHbIA 610K, MHTEpdelic KoToporo nossonseT
obecneunsaThb CBA3b C NEPCOHANbHbIM KOMMNbIOTEPOM, M HABOP A3aTYMKOB,
PETUCTPUPYIOLLMX 3HAYEHUA PA3AUYHBIX USUYECKUX BEAUYMH.

aTunk TemnepaTypbl NNAaTUHOBBIN — NPOCTOM U HaAEKHbIV AaTYMK,
npeaHasHayeH Ana nsMmepeHns TemnepaTtypbl B BOLHbIX PacTBOpax U B ra3oBbIX
cpepax. imeet pasanyHbIi gManasoH usmepeHuin ot —40 go +180 <C.
TexHn4ecKne XapaKTepUCTUKM AATHMKA YKa3aHbl B MHCTPYKLLMM MO SKCMyaTaLmm.
[aT4nK TemnepaTypbl TEPMONapHbI NpeAHasHAYeH 4NA U3MEPEHMA TEMNepaTyp
£0 900 °C. Ucnonb3yeTtca npu BbINOAHEHUN PabOT, CBA3AHHbIX C U3MEpPeHMem
TemnepaTyp naameHu, NNaBAEHNA W Pa3/IOKEHUA BELLECTB.

[laTumK oNTU4ECKOoM NAOTHOCTM (KONOPUMETP) — NpeAHa3HauYeH A8 U3MepeHua
OMTUYECKOWN NNOTHOCTM OKpPaLUEHHbIX PAacTBOPOB. Mcnonb3yerca npu UsydeHnn
Tem «PacTtBopbI», « CKOPOCTb XMMUYECKUX peaKLuiny, onpeaeneHnm
KOHUEHTPaL MM OKpaLleHHbIX MOHOB.

fatuuk pH npegHasHavyeH ans nsmepeHus BoAOPOAHOro nokasaTens (pH)
BO/IHbIX PACTBOPOB B Pa3/IUYHbIX UCCNef0BaHNAX 0O EKTOB OKpPYKatoLWen cpesbl.

[aTynK 3n1eKTpPonpoBOAHOCTM NpeLHa3HaYeH AN U3MEPEHUA YaenbHOM
9N1eKTPONPOBOAHOCTHU KUAKOCTEM, B TOM YMCAE U BOAHbIX PacTBOPOB BELLLECTB.

MpumeHAETCA NPU U3y4EHUN TEOPUMN ITEKTPONUTUYECKONM gMccoLmaLmn,
XapaKTePUCTUK BOAHbIX PacTBOPOB

JaTurKk xnopmna-noHOB UCMNOb3YETCA ANA KOIMYECTBEHHOrO onpeaeneHusa
cofepraHuAa MOHOB X/10pa B BOAHbIX pacTBopax, No4vBe, NPoAyKTax nuTaHua. K
JATYNKY NOAKNOYAETCA MOHOCENEKTUBHBIN 3neKTpos, (MCI) (pabounit anekTtpos),
NOTEHLLMANI KOTOPOro 3aBUCUT OT KOHLUEHTpaLun onpesensaemoro WoHa, B JaHHOM
Cay4ae oT KOHUeHTpaunu aHnoHos Cl-. MoTteHumnan UCI onpepenatoT
OTHOCUTE/IbHO 3/1eKTPOAA CPaBHEHMA, Kak NpaBuao, xnopcepebpaHoro.

JaTymK HUTPAT-MOHOB NpegHa3HayvyeH 41A KOJMYeCTBEeHHOro onpeaeneHus
HUTPATOB B Pa3/INYHbIX 0ObEKTAX OKPYKaAtOLWEN cpeabl: BOAE, 0BOWAX, GpyKTax,
KonbacHbIX nsgennax u T.4.



Mukpockon umdppoBsoii NPeAHasHa4eH ana usydeHna Gopmbl KPUCTaNNOB U
HabAoaeHua 3a poctom Kpuctannos.

Annapat gns nposegeHus XUMWUHECKMX peaKkuumi (AMXP) npesHasHaueH ana
MONYHEHUA U 4E@MOHCTPALUU CBOMCTB TOKCUYHbIX MapoB 1 rasos . 3T BellecTBa
nosly4atoTea B Konbe-peakTope, U Npu HarpesaHMu (unn Ges HarpesaHus)
rasoobpasHble BellecTea NPOXo4AT Yepes NornoTUTeIbHble EMKOCTU (Hacagku) c
PAcTBOPamm peareHToB, BCTYNalOT C HUMM B peaKkumio. M36bIToK rasa
MOTNIOLAETCA MUAKUMU U TBEPABIMU PeareHTamMm, a TakKe aKTUBUPOBAHHbIM
yrném. Annapart yalie Bcero WCNONB3YIOT AN1A NONYYEHNA U AEMOHCTPALLMM
CBOVACTB XN10pa, CEPOBOAOPOAA. Mpnbop ana nemoHcTpaumm 3aBUcUMOCTH
CKOPOCTU XMMUYECKUX PEaKLMA OT pasInUHbIX $aKTOpoB UCNOAb3YIOT NpU
NU3Y4YeHUU Tembl

«CKOPOCTb XMMMUYECKOM peaKkLum» 1 TenN0BOro 3pbeKTa XUMUYECKNX peaKLmii.
Mpnbop [aéT BO3IMOMKHOCTL SKCMEPUMEHTAILHO nccneposatb BAMAHUE Ha
CKOPOCTb XMMUYECKMX PeaKLuin creayoLwmx GpakTopos: NPMpPoOAbl pearnpyoLLLmx
BELLECTB, KOHLLEHTPALMK pearupytowux BewwecTs, NaoLLaam rpaHuubl pasgena
da3 B reTeporeHHbIX cUcTemax (NoBepxHOCTU cOnPUKOCHOBEHUS mexay
pPearnpyolMmm BelecTBamu), TemnepaTypbl, KaTanusartopa, NHrMbUTOpPA.

Munetka-gosatop — npucnocobaeHue, ncnosibdyemoe B nabopartopum ana
OTMEpPUBaAHKUA onpeaenéHHOro obbéma Kugrkoctu. MuneTku BbIMyCKatoTcA
MEPEMEHHOTO 1 MOCTOAHHOTO 06bEMA. B KoMneKTbl 060py0BaHMA ans
MELMNLIMHCKMX KNaccoB BXOAAT yA06HbIe NUNeTKu- 103aTopbl OZlHOKaHasbHble,
MO3SBO/IAIOLULME HACTPOUTL HEOOXOAMMbIN 06BbEM OTEMPaEMOIN JKUAKOCTY B TPEx
PasINYHbIX OMana3oHax.

baHa KOMbWHMPOBaHHaA NpesHa3HaueHa /i HarpeBa CTeKAAHHbIX U
bapdoposbix cocyaoB, Koraa TpebyeTca cosgaTh BOKPYr HarpeBaemoro cocyza
PaBHOMEpHOe TemnepaTypHoe noe, usbexartb MCNO/Ib30BaHUA OTKPbITOrO
NAaMeHN U PaCKaNEHHOI 3/1IeKTPUYECKO criupanu. Kopryc KOMBUHUPOBaHHOI]
6aHu caenaH U3 anloMuHMA. FUAKOCTHAA YacTb KOMOWHUPOBaHHOM HaHK
3aKpbIBAETCA KO/IbL@MM Pa3IMYHOro AUameTpa.

Mpubop ana nonydeHws rasos ucnonbsyerca ans nonyYyeHusa HebonbLmX
KOJIMHECTB rasos: BOAOPOLA, KNCN0pOoaa (M3 NepoKcUaa BoAopoaa), YraeKUcnoro
rasa.

Pabouyas nporpamma no Xxummm ans 8—9 KAaccos



€ “cnonbsosaHmem 0bopyAoBaHNA LieHTpa «ToYKa pocTa»

Ha 6ase LeHTpa «Touka pocta» obecneynsaercs peanusauma obpasoBaTesibHbIX
NPorpaMm ecTecTBeHHO-Hay4YHOM U TEXHONOMMYECKO HanpasaeHHoOCTeM,
PaspaboTaHHbIX B COOTBETCTBUM € TpeboBaHMUAMMY 3aKoHoAaTeNbCTBa B chepe

0bpasoBaHusA U ¢ yuéTom pekomeHaaunin PegepansHoro oneparopa yyebHoro
npeameta «Xumumar.

ObpasoBaTenbHas nporpamma nosBosiseT WHTErpupoBaTh peannsyemble
MOAXOAbI, CTPYKTYPY M cofiepiKaHme Npu opraHnsaLmm oby4eHma Xummm s 8—9
R1accax, BbICTPOGHHOM Ha 6ase 1106010 13 A0CTYNHbIX y4yebHO-MeToAMuYeCcKmX
Komnnekcos (YMK).

Vicnonbsosanue obopygosanua «Touka pocta» npu peanusaummu gaHHol Ofl
NO3BO/IAET CO34aTb YCN0BUS:

“AN1A PACLUIMPEHNA COAePKaHUA LWKOIbHOMO XMMUYECKOro 06pasosaHus;

-4/17 NOBbILUEHUA NO3HABATeNbHOM aKTUBHOCTU o6yqarou.l,mxcn B
ECTECTBeHHOHayLIHOﬁ o6nacm;

~AN1A PasBUTUA NMYHOCTU pebéHKa B NpoLecce 06yUYeHUs XUMUK, ero
CMocobHoOCTel, GOPMUPOBAHUA 1 YA0BAETBOPEHMS COUManbHO 3HaYNMbIX
WHTepecos 1 noTpebHocTel;

-A17 PaboTbl C 0faPEHHBIMM LUKOABHUKaMM, OpraHmMsaLmm Ux passuTmA B
PasnnyHbIX 0bnacTax 06pas3oBaTeNbHOMN, TBOPYECKOM OeATeNbHOCTM.

Hopmbl oLeHOK 3a Bce BUAbI NPOBEPOYHbIX paboT

«5» — YPOBEHb BbINOAHEHWNA TPeBOBAHMIA 3HAYNTE/IBHO BbiLLE
YAOBNETBOPUTENILHOrO: OTCYTCTBME OLWMOOK, KaK Mo TEKyLLeMy, TaK 1 Mo
npeablayuiemy yiebHomy matepuany; He 6osee 04HOro HeaouéTa.

«4» — ypoBeHb BbINONHEHNA TPeBOBaHWIi Bbille YA0BAETBOPUTENLHOTO: HaNMYMe
2—3 ownboK nnn 4—6 HegoUETOB MO TeKylemy yuebHomy maTtepuany; He 6onee
2 0WMBOK 1nu 4 HeO4ETOB MO NPONLEHHOMY MaTepHany; MCNO/b30BaHME
HepaLunoHanbHbIX NPUEMOB peLueHns yyebHo 3agaun.

«3» — [0CTaTOYHbI MUHUMa/bHbIN YPOBEHb BbIMNONAHEHUS TpeboBaHuii,
npeabABAAeMbIX K KOHKpeTHOU paboTe: He 6onee 4—6 owWMBoK unu 10



HEA04ETOB Mo TekyLemy y4e6GHomy maTepuany; He 6onee 3—5 oWUBOK Un He
6onee 8 HegoueTos no npoiaeHHOMY yuebHoMy martepuany.

«2» — ypOBeHb BbINOAHEHMS TpeboBaHui HUKe YAO0BNETBOPUTENbHOTO: HaUYme
bonee 6 ownbok unm 10 HegoueToB no TeKylemy maTtepuany; 6onee 5 olwnboK
nnu bonee 8 HepoueToB no npoiaeHHOMy matepuany.

NAAHUPYEMBIE PE3Y/IbTATbI OCBOEHUSA
YHEBHOTIO MPEAMETA «XMMMWA» B OCHOBHOI LWKOJIE

N3yueHune xumum B oCHOBHOIA LWKONE HanpaBaeHOo Ha JOoCTUKe- Hue
00YYaoLLMMUCA IMYHOCTHBIX, MeTanpeaMeTHbIX U NPeaMeT- HbiX pesy/IbTaToB
0CBOeHUsA y4ebHoro npesmera .

PopmupoBaHUA KyNbTYpbI 380p0BLA

OCO3HAHUA LEHHOCTU KMU3HU, OTBETCTBEHHOIO OTHOLEHUSA K CBOEMY 34,0P0BbI0,
YCTaHOBKM Ha 340p0BbI 06pas KU3HM, 0CO3HAHUSA MOCNeACTBUIA U HENPUATUA
BPEAHbIX NPUBbIYeK (YynoTpebaeHus ankorons, HApPKOTUKOB, KypeHus),
Heobxo4MMoCTH cobtoaeHna Npasmn 6e3onacHocTH npu obpalueHnu ¢
XUMUYECKMMM BeLLLeCTBAMM B BbITY U PeasibHOM KU3HM;

Tpyaosoro socnuraHus

KOMMYHWUKaTUBHOW KOMMNETEHTHOCTU B OBLLECTBEHHO None3Hon,
y4ebHo-nccnesoBaTenbCKoM, TBOPYECKOW M APYrnX BUAAX AEATENbHOCTH;
WHTEPECa K NPaKTU4eCKOMY U3ydeHuio npodeccuil u Tpyaa pasaudHoro poaa, B
TOM HMCNe Ha OCHOBE NPUMEHEHMA NPEeAMETHbIX 3HaHMIi N0 XMMUM, OCO3HaHHOTO
BbibOpa MHAMBUAYANbHOM TPAeKTopun Npoao/IKeHNA 0b6pa3oBaHna ¢ y4ETOM
JINYHOCTHBIX NHTEPECOB N CMOCOBHOCTM K XUMUM, OBLLECTBEHHbIX UHTEepecos U
notpebHocTel;

KO/I0rMYeCcKoro BOCNUTaAHUA

3KOJIOrU4ECKM LieNecoobpasHOro OTHOLIEHUA K MPUPOAE KaK UCTOYHMKY KU3HU Ha
3em/e, OCHOBE eé CyLLLeCcTBOBaHMA, NOHUMAHMS LeHHOCTM 34,0POBOro U
6esonacHoro o6pasa ®uU3HKU, OTBETCTBEHHOrO OTHOLIEHUS K cobcTBEHHOMY
GU3NYECKOMY M NCUXUYECKOMY 3[,0POBbI0, 0CO3HAHMUA LeHHOoCTU cobnoaeHus
npasui 6e3onacHoro noseseHus npu pabote ¢ BelLleCcTBaMM, a TaKXkKe B
CUTYyaLMAX, YTPOMKAIOLWMX 34,0POBbIO U KU3HU Ntoael;



CMOCOBHOCTU NPUMEHATB 3HaHMS, MoSly4aemble Npu UsyveHun xummm, ana
PELEHNA 33aa4, CBA3aHHbIX C OKpYKatoLeli NPUPOAHOI cpegoit, NoBbIWeHUs
YPOBHA 3KON0rMYeCKOl KyAbTypbl,0C03HaHMS rnobanbHoro xapakrepa
9KONOTMYECKNX Npobem 1 Ny-Teit ux peweHus NOCPeACTBOM METO40B XUMMK;

IKONIOTUHECKOTO MbILNEHNA, YMEHUA PYKOBOACTBOBATLCA UM B NnosHaBaTenbHOM,
KOMMYHWKaTUBHOM 1 COLManbHOM npakTuKe.

8 K/NIACC

PACKpPbIBaTb CMbIC/1 OCHOBHbIX XMMUYECKMUX MOHATHIA: aToOM, MO/IeKyna,
XMMUYECKII 3N1EMEHT, MPOCTO. BELLECTBO, COMKHOE BeLllecTBo, cMech,
BaJI€HTHOCTb, OTHOCUTENbHAA aTOMHAS U MOJIEKYNAPHAA Macca, KONMYeCcTBO
BELLECTBA, MO/Ib, MOIAPHAA Macca, MaccoBas A0S XUMUYECKOro 9/1eMeHTa,
MONAPHbIK 06bEM, OKCUa, KucioTa, OCHOBaHUeE, CO/b, 3N1EKTPOOTPULLATENILHOCT,
CTENEHb OKUCNEHUA, XMMUYECKasA peaKLmsa, Ten10Bo adpdeKT peakuum,
KnaccuouKauma peakumii, XMMmyecKas CBA3b, PaCTBOP, MaccoBan A0/1A BELLECTBa
B pacTBOpE;

WNNOCTPUPOBATbL B3aMMOCBA3b OCHOBHbIX XMMUYECKUX NOHATUMN (CM .n. 1) 7]
NMPUMEHATb 3TU NOHATUA NMpn onNNMcaHnn BeLEecTB U ux npeBpaLLeHuin;

YICNONb30BATL XMMUHUECKYIO CUMBOAIMKY A/1A COCTABAEHUA GOPMY.A BeLlecTB U
YPaBHEHW XUMUYECKUX peaKLuil;

ONPeAenATb BaNEHTHOCTb aTOMOB 3/1eMEHTOB B GUHaPHbIX COeAMHEHUAX; CTENEHb
ORWUCNEHMA 3N1EMEHTOB B BMHAPHbIX CORAMHEHUAX; MPUHAANEKHOCTb BeL,ecTs K
ONPeAeNEHHOMY KNaccy coeauHeHui No popmynam; BUA, XMMUYECKOL CBA3YU
(KoBaneHTHas 1 MOHHasA) B HEOPraHUYeCKMX CoeANHEHNAX;

PacKkpbIBaTL CMbICA NepuoAnUecKoro 3akoHa [. M. MeHgeneesa:
AEMOHCTPMPOBATL MOHWMAHME MePUOLUYECKON 3aBUCMMOCTM CBOKCTE
XUMUHECKMX 3N1@MEHTOB OT UX NMOJIOMKEHMA B NePUOAMIECKO CUCTeMe; 3aKOHOB
COXPaHeHuA mMaccbl BELLLECTB, NOCTOAHCTBA COCTaBa, aTOMHO-MONEKYNAPHOTO
yH{eHuA, 3akoHa ABOraZipo; onucbIBaTh 1 XapaKTepU3oBaTh Tabnnynyo popmy
MepuoaMYEcKOn CUCTEMbI XUMUYECKUX 31eMEHTOB: Pas3nInYaTb NOHATUA «rNaBHas
noarpynna (A-rpynna)» u «nobo4Has noagrpynna (Bb-rpynna)», manble u 6onbwmne
MePUOAbI; COOTHOCUTE 0603HaUEHUA, KOTOPbIe UMEOTCA B TabauLe
«MNeproamnyeckan cucTema XMMUYECKUX SN1EMEHTOB O. V. Menpgeneesa» ¢
HMC/IOBbIMMN XapPaKTEPUCTUKAMM CTPOEHUA aTOMOB XMMUYECKUX 5/1eMEHTOB



(cocTas u 3apsg aapa, oblwee uncno 3/1eKTPOHOB U pacnpegeneHue ux no
3N1EKTPOHHbIM C10AM);

KﬂaCCI/Id)MLI,MpOBaTb XUMUYECKME 3N1eMEHTbI; HeopraHuyeckue BelecTBa,;

XMMUYeCcK1e peakuun (Mo YMcny 1 cocTaBy yuacTBYIOLLMX B Peakunu BeLecTs, no
Tennosomy adpodekry);

XapakTepusoBaTb (onucsiBaTh) 06LMe XMMUYECKMe CBOICTBA BELLECTB PasAUYHbIX
KNACCoB, noATBEPKAAA ONMCaHWe NPUME- PaMU MONEKYAAPHbIX YPaBHEHMUA
COOTBETCTBYIOLLMX XUMUYECKUX PeaKLMi;

NPOrHO3MpoOBaTb CBOMCTBA BELLEeCTB B 3aBUCMMOCTM OT UX Ka4YeCTBEeHHOro COCTaBa,
BO3MOKHOCTM NMPOTEKaHMA XUMUYECKMX npe- BpaLLI,EHMﬁ B Pas/invHbIX ycnoBusax;

BbIMUCNATE OTHOCUTE/TbHYIO MOJIEKYAAPHYHO 1 MOAAPHYIO Macchl BELLEeCTB;
MacCOBYI0 [,O/I0 XMMMYECKOr0 3/1eMeHTa No popMye CoeaUHEHUS; MaccoByto
AO/IO BELLECTBA B PacTBOPE; NPOBO- A1Tb PACHETHI MO YPAaBHEHMIO XUMUYECKOI
peakuuu;

NPUMEHATL OCHOBHbIE ONEPALIMN MbICIUTENbHON AeATENIbHOCTU — aHaN3 U
CWHTES, CpaBHeHue, 0606LeHIe, CUCTEMATU3ALLMIO, KNaCCUDUKALWAIO, BbIABEHME
APUYUHHO-CNIeACTBEHHbIX CBA3EN — ANA U3YYeHMA CBOMCTB BELLECTB U
XUMWYECKIX PEAKLIUIA; @CTECTBEHHO-HaYUYHbIe METOAbI NO3HaHUA — HabloaeH e,
MSMepeHwe, MoLeNnpoBaHune, SKCNePUMEHT (peasibHbIN U MbICAEHHbINA);

CNefl0BaTh NPaBMIaM Nob30BAHMA XMMUYECKON NOCYAOI M NabopaTopHbIM
obopynoBaHuem, a TakKe npasuiam obpalleHus c BellecTBaMU B COOTBETCTBUM C
UHCTPYKLMAMU NO BbINOSHEHWNIO N12abOPaTOPHbIX XMUMUYECKUX OMbITOB NO
nonyyeHunto 1 cobupaHuio rasoobpasHbix Beects (Bogopoaa U Kucnopoaa),
PUroTOBAEHNIO PACTBOPOB C OnpefenEéHHON MaccoBO fonei pacTBOPEHHOTO
BELLIEeCTBa; NN1aHNPOBATb U NPOBOAUTL XUMUYECKME IKCMIEPUMEHTbI MO
PacnosHaBaHWiO PAaCTBOPOB LLE/I0YEN 1 KUCIOT C MOMOLLbIO MHAMKATOPOB
(nakmyc, deHondTanenH, MeTMnopaH X u ap.).

9 K/IACC

PACKPbIBATb CMbIC/1 OCHOBHbIX XMMUYECKUX NOHATUIM: XUMUYECKIIA 31eMEHT, aTom,
MO/IEKYNa, NOH, KaTUOH, aHWOH, NPOCTOE BELLLECTBO, C/I0MKHOE BeLLecTBo,
Ba/JIGHTHOCTb, 3/IEKTPOOTPULATE/IbHOCTb, CTEMEHb OKUCGHMNA, XMMUYECKas
PeaKLua, XMM14ecKas cBA3b, TeNI0BOW 3bdEKT peaKkLmm, Mob, MONAPHbINA
06BEM, PacTBOP; INEKTPOIUTLI, HEINEKTPONUTLI, SNEKTPONUTUYECKAS



Anccoumaumna, peakLmmn MoHHoOro obmeHa, o6paTumble 1 HeobpaTumbie peakLuy,
OKMCNITE/IbHO-BOCCTAHOBUTE IbHbIE PEAKLMM, OKUCAUTEND, BOCCTaHOBUTEb,
OKMCNIeHWe 1 BOCCTAHOB/IEHUE, ann0Tponus, am@OTEePHOCTb, XMMUYECKan CBA3b
(KoBaneHTHas, MoHHas, MeTann4eckas), KpucTanimyeckan pewéTka, Kopposua
METazNI08, CNaBbl; CKOPOCTb XMMUYECKOM peaKLum, npesenbHo A0NYCTUMasA KOH
LeHTtpaums (NAK);

WNTIOCTPUPOBATL B3aMMOCBA3b OCHOBHbIX XMMMUYECKMUX NOHATUL (cm. n.1) m
NPUMEHATb 3T MOHATUA NPU OMUCAHUM BELLLECTB U UX npeBpaLLeHnii;

MCMONb30BATb XMMUYECKYIO CUMBOAUKY AN COCTaBEHNA dopmyn BeLects u
YPaBHEHMIN XMMUYECKUX peaKLmii;

ONPEAENATb BANNEHTHOCTb U CTEMNEHb OKUCIEHUA XUMUYECKUX S/1eMEHTOB B
COEANHEHNAX PA3IMYHOrO COCTaBa; MPUHALMNEKHOCTb BELLECTB K onpegenéHHomy
Knaccy coeiMHeHNI no popmynam; BUA XUMMUYECKOM CBA3M (koBaneHTHas,
MOHHaA, METaNIn4ecKan) B HEOPraHUYECKUX COeaUHEHNAX; 3aPAZ MOHA MO
XMMUHECKOit GOpMYe; xapaKTep Cpespl B BOAHLIX pacTBopax HeopraHM4yeckmx
COEANHEHUIA, TUN KPUCTANNYECKON PeLIETKU KOHKPETHOTO BELLEeCTBa;

PaACKpbIBaThb CMbIC/I Nnepuoauyeckoro 3akoHa [. . MeHaeneesa u
AEMOHCTPMPOBATL €ro NOHMMaHWe: ONUCbIBaTb M XapPaKTepPU30BaThb TabANYHYIO
GopMy NeproanYECcKOi CUCTEMbBI XUMMUYECKMX 31EMEHTOB: PasnuyaTb NOHATUA
«rnasHaa nogrpynna (A-rpynna)» u «nobo4Has noarpynna (B-pynna)», mansie u
6onblire nepnoabl; COOTHOCUTD 0603HauYeHnn, KOTopble UMEIDTCA B
nepuoAn4ecKomn TabnuLie, C YNCAOBLIMM XapPaKTEPUCTUKAMU CTPOeHUa aTomos
XMMUYECKNX 3N1eMeHTOB (COCTaB v 3apas, AAPa, 06LLee YNCIO SNEKTPOHOB K
pacnpefeneHne nx no 31EKTPOHHbLIM CNOAM); 0BBACHATL 06LWMe
33aKOHOMEPHOCTM B M3MEHEHWUMN CBOMCTB 3/1EMEHTOB U UX COeAMHEHMI B npeaenax
Manbix NEPUOLOB U rNaBHbIX NOAIPYNM C Y4ETOM CTPOEHUA UX aTOMOB;

KNaccuuLMpoBaTh XMMMUYECKNE S/IEMEHTbI; HEOPraHUYECKME BELLeCTBa;
XMMUHECKMe peakLyn (Mo YMCAY W COCTaBY Y4YaCTBYIOLWMX B PEaKLIMW BELLECTB, MO
TENN0BOMY 3QDEKTY, N0 UIMEHEHMIO CTENEHE OKUCAEHMA XMMUYECKIX
3N1€MEHTOB);



XapaKTepusosaTb (ONMcbIBaTh) 0bLLME XUMUYECKMe CBOWCTBA BELLECTB Pa3NUYHbBIX
K/1accos, NOATBEPXKAAA ONMCcaHMe npuUme- PaMW MONEKYNAPHbIX U MOHHbIX
YPaBHEeHWIA COOTBETCTBYIOLLUX XUMUYECKMX peakuni;

COCTaBAATb YPaBHEHUA 3/1EKTPONUTUYECKOL Anccoumaumm KUCnorT, wenoyei u
CO/eMA; NOAHbIE N COKPaLWEHHbIE YpaBHEHMS PeaKLUuii MoHHOro obmeHa;
YPaBHEHA peakLuii, NoATBEPKAAIOLMX CYLLECTBOBAHME reHeTU4ecKol cBA3n
MEXAY BeLLeCTBaMM PasNYHbIX KNaCCoB;

PackpbiBaTb CYLWHOCTb OKMCANTENBbHO-BOCCTAHOBUTEbHbIX peaku,mﬁ
nocpencTBOM COCTaBAEHUSA 3NIEKTPOHHOro banaHca aTnx peakumi;

MPOrHO3MpOBaTb CBOMCTBA BeLlecTB B 3aBUCMMOCTU OT UX CTpOeHusa;
BO3MOXHOCTU NpPOTEeKaHUA XUMWNYeCKux npeBpaLlLeHuin B PasInYHbIX YCNOBUAX;

BBIHMCAATL OTHOCUTENIbLHYIO MONEKYNAPHYIO U MOAAPHYIO MacChl BELLECTB;
Maccosyto 0N110 XMMMYECKOro 3n1eMeHTa no ¢pop- myse CoeAMHeHNA; MaccoByto
AOMIO BellecTBa B PacTBOpe; NPOBOANTL PACHEThI MO YPaBHEHMIO XUMUYECKOI]
peaKkumu;

CNen0BaTb NpaBmMaam Nosib30BaHUA XMMUYECKO nocyAoi u nabopaTopHbim
obopygosaHuem, a Takxe Npasuaam 0bpaLleHNA C BeLLeCTBaMmM B COOTBETCTBUM C
UHCTPYKLMAMM MO BbINOSHEHMIO 1abOPaTOPHbIX XMMUYECKMX OMbITOB M0
MONy4eHUIO 1 COBMPaHMIO ra3006pasHbIX BELLECTB (ammuaka v yrnekucnoro
rasa);

MPOBOANTL peakumm, NoATBEPKAAIOLME KAUECTBEHHbIN CO- CTaB PasIUYHbIX
BELLECTB: pacnosHasaTh OMbITHLIM NYTEM XN0pua- 6poMua-, OANA-, KapboHat-,
bocdar-, cunukar-, cynbdar-, rMAPOKCUA-MOHbI, KATUOHb! AMMOHMS M UOHBI
WUSYHEHHbIX METaNN08B, MPUCYTCTBYIOLLME B BOAHbBIX PACTBOPAX HEOPraHUYECKUX
BELLECTB;

NPUMEHATb OCHOBHbIE OMepPaLMn MbICIUTENbHOM AEATENbHOCTY — aHanu3 1
CMHTe3, cpaBHeHUe, 0606LLeHNe, cucTemMaTU3aLMIO, BbiABACHME
NPUYMHHO-CN@ACTBEHHbIX CBASEN — AN1A U3YHEeHWA CBOWCTB BELUECTB U
XMMUYECKUX peaKLIMid; eCTeCTBeHHO-Hay4Hble MeTOAbl NO3HaAHUA — HabnogeHue,
“3MepeHue, mogennMpoBaHmne, sKCNePUMEHT (peasnibHblit 1 MbICNEHHbI).



