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NOACHUTEJNIbHAA 3AMUCKA

[MporpamMma NO XUMWMM Ha YPOBHE OCHOBHOro obuiero obpasoBaHWSA COCTaBflieHa Ha
ocHoBe TpeboBaHWIA K pesynbTaTaM OCBOEHWS OCHOBHOW 0O6pasoBaTefibHOWM nporpamMmebl
OCHOBHOro obuiero obpasoBaHus, npeactaBneHHbix B ®FOC OO0, a Takke Ha OCHOBe
denepanbHon paboyert nporpaMmbl BOCMUTAHUA M C YYETOM KOHUENUUW npenogaBaHUA
y4yebHoro npegmMeta «Xumusa» B obpasoBaTenbHbIX opraHmsauusax Poccuiickon ®egepaumn.

Mporpamma nNo xumun AaET npencTtaBneHne o uensix, obuwien crtpaterum obyyeHus,
BOCMUTaAHUA W pa3BuTus obyvarllimxca cpeactsamm ydebHOro npegmeTta, ycTaHaBnvBaeT
o6s3aTenbHOEe NpeaMeTHOE COoAepXaHue, NnpeaycMaTpuBaeT pacnpenerneHne ero no krnaccam
N CTPYKTYpUpOBaHMe MO pasgenaMm W Temam nporpaMmmbl MO XMMuW, onpegensiet
KONMUYECTBEHHbIE W KAayeCTBEHHble  XapaKTepUCTUKU  COAEpXaHWUs,  peKoMeHOyeMmyto
nocnegoBaTenibHOCTb U3YYEHUA XMMUM C YYETOM MEXNPEAMETHbIX WU BHYTPUNpPeaMETHbIX
cBsi3en, NorMkn y4ebHOro npouecca, BO3pacTHbIX 0COBeHHOCTen obyyaromxcs, onpegenseT
BO3MOXHOCTU MnpeameTa Ans peanu3auumn TpeboBaHWM K pesynbTaTtaM OCBOEHMS OCHOBHOW
obpasoBaTenbHOM MporpamMmMbl Ha YPOBHE OCHOBHOro obuwero obpasoBaHus, a Takke
TpeboBaHMN K pesynbTatam OOy4YeHWss XUMUM Ha YpPOBHE LUenen u3yvyeHus npegmeTra u
OCHOBHbIX BMAOB Y4yebHO-No3HaBaTeENbHON AeATeNnbHOCTM OOyyalrowerocs Mo OCBOEHUIO
y4yebHoro cogepxaHusi.

3HaHMe XMMuUM CryXMT OCHOBOW AN (hopMMpOBaHUS MUPOBO33peHUs obyyatoLlerocs,
ero npeacrtaBneHn 0 MatepuanbHOM eOUHCTBE MUpa, BaXKHYH pOfb UrpaloT popmMupyemble
XUMUEN NpencTaBfeHns O B3aumomnpeBpalleHusx aHeprm m o6 aBonouMM BelecTB B
npypode, 0 NyTaAX peweHus rnobanbHbIX Npobnem ycTOMYMBOrO pasBuMTUSA YenoBeyecTBa —
CbIpbEBOW, 3HEPreTM4ecKkoW, MNULLEBOM UK  3korormdyeckon  6esonacHoctv, npobrem
30paBOOXPaHEHNS.

N3yyeHune xummn:

crnocobcTByeT peanusauMmM  BO3MOXHOCTEW [Ans caMopas3Butus u  (opMUMpoBaHuUSA
KynbTypbl IMYHOCTU, €€ obLern n QyHKUMOHANBHOW rPaMOTHOCTY;

BHOCUT BKIiag B (oOpMMPOBaHME MbILINEHNS N TBOPYECKMX CNOCOBHOCTEN 0ByyYatoLmxcs,
HaBbIKOB  WMX  CaMOCTOATENbHOM  y4ebHOW  OeATEeNbHOCTM,  OKCMEepPUMEHTarnbHbIX WU
nccnepoBaTeNbCKUX  YMEHWW, HeobXOAMMbIX Kak B MOBCEAHEBHOW JXWU3HW, Tak U B
npodeccrnoHasnbHON AeATeNbHOCTY;

3HAKOMMUT CO CMeuMUKON Hay4yHOro MbILLMEHWS, 3aKnagblBaeT OCHOBbI LIENOCTHOro
B3rNs4a Ha €OUHCTBO MNpupoabl WM 4YeroBeka, $SBMASAeTCA OTBETCTBEHHbIM 3TanoM B
G opMMpPOBaHMM €CTECTBEHHO--HAY4YHOW PaMOTHOCTM 00yYatoLLmXCs;

cnocobeTByeT hOPMUMPOBAHUKD LEHHOCTHOMO OTHOLUEHUSI K €eCTeCTBEHHO--Hay4HbIM
3HaHUAM, K MpUpoAe, K YeroBeKy, BHOCUT CBOW BKNag B 3Konormdeckoe obpasoBaHue
obyuaromxcs.

[aHHble HanpaBneHus B 0bydeHun xummm obecneudmBaloTca cneumdukon cogepxaHus
y4yebHOro npegmeTa, KOTOPbIN SABNSETCA negjarorMyeckn aganTUPOBaHHbIM - OTPaXeHUeMm
©a30BON HayKM XMMUKN Ha onpeaenéHHoM aTane eé pasBuUTuUs.

Kypc xvumun Ha ypoOBHE OCHOBHOro obuiero obpasoBaHUs OpPUEHTUPOBAH Ha OCBOEHWE
obyyvatoLmMMNCa CUCTEMbI NEPBOHAYarnbHbIX MOHATUA XUMUK, OCHOB HEOPraHNU4YEeCKON XMMUU n
HEKOTOPbIX OTAENbHbIX 3HAYNMbIX MOHATUA OPraHNYECKON XUMUM.

CTpyKkTypa cogepxaHusa nporpaMmmbl N0 XMMuMKM chopMmpoBaHa Ha OCHOBE CUCTEMHOIO
nogxoda Kk eé uaydeHuto. CopgepxaHune cknagblBaeTCd U3 CUCTEMbl MOHATUA O XMMUYECKOM
3NleMEeHTE M BeLLeCTBE U CUCTEMbl MOHATUA O Xummydeckon peakuumn. O6e 3TU cucTembl
CTPYKTYPHO OpraHu3oBaHbl MO MPUHUMMY MNOCrefoBaTenbHOro pasBUTUA 3HaHUA Ha OCHOBE
TeopeTMyeckux NpeacTaBneHnn pasHoro ypoBHS:

— aTOMHO--MOMNEKYIAPHOro y4eHUs Kak OCHOBbI BCEr0 eCTeCTBO3HaHUS,



— MNepuoanyeckoro 3akoHa [1. . MeHaeneeBa Kak OCHOBHOIO 3aKOHa XUMWMU;

— YYEHUSA O CTPOEHUN aTOMa U XUMNYECKOWN CBSA3M;

— NpeacTaBnieHnin 06 ANEeKTPONUTUYECKON auccounaumm BeLWecTs B pacTBopax.

TeopeTudeckne 3HaHUS paccMaTpuBalOTCH Ha OCHOBE SMMUPUYECKU MOMYYEHHbIX U
OCMbICHIEHHbIX (haKTOB, pas3BMBAOTCA NocrnefoBaTtenbHO OT OOHOMO0 YPOBHSA K ApPYromy,
BbINONHAS PYHKUMM OOBACHEHMS U MPOrHO3NPOBAHWUSI CBOWCTB, CTPOEHUS U BO3MOXHOCTEWN
NPaKTU4ECKOro NPMMEHEHNS 1 NOSNYYEHUST N3yYaeMbiX BELLECTB.

OcBoeHne nporpaMmmMmbl MO XUMUKM CNOCOOCTBYET (POPMMPOBAHMIO MNPEACTaBMEeHNs o
XUMUYECKON COCTaBMAOLWEN HayyHOW KapTWHbl MuUpa B NOrMMKe €€ CUCTEMHOW npupoabl,
LEHHOCTHOro OTHOLLEHMS K Hay4YHOMY 3HAHMIO U METO4AM MO3HaHUSA B Hayke. M3yuyeHne xmmmnm
npoucxoauT C MNPUBMEYEHWEM 3HAHWA W3 paHee WU3yYeHHbIX Y4eOHbIX NpegMeToB:
«OkpyxatoLwmin mup», «buornorus. 5—7 knaccel» n «d®usnka. 7 knaccr.

Mpun n3yyeHnn xmmmm nponcxoanT OPMMPOBaHME 3HAHUIN OCHOB XMMWYECKON HaYKN Kak
o6nacT CoOBpEMEHHOro eCTECTBO3HAHWS, MPAKTUYECKOM AEATENbHOCTUN YenoBeKa N Kak O4HOro
N3 KOMMOHEHTOB MUPOBOM KynbTypbl. 3agaya y4ebHOro npeamerta cocTouT B (hOPMUPOBAHUN
CUCTEMblI XMMUYECKMX 3HAHUN — BaXKHEWWWUX HaKTOB, MOHATWM, 3aKOHOB U TEOPETUYECKUX
NOMoXeHWn, AOCTYNHbIX 0606LEHNN MUPOBO33PEHYECKOro XapakTepa, 43blka Hayku, B
NproBLEeHNN K HayYHbIM METOAAaM MO3HAHWS NPU U3yYEeHUN BELLIECTB U XMMUYECKUX peakuni, B
POPMUPOBaAHUN U Pa3BUTUN MNO3HABATENbHLIX YMEHUA W UX MpPUMEHEHUM B y4ebHo-
nosHaBaTtenbHOW UK y4yebHO-MccrnegoBaTenbCKON — AEATENbHOCTM,  OCBOEHUM  MpaBwuin
©e3onacHoro obpalleHus ¢ BeWweCcTBaMn B MOBCEAHEBHOM XXWU3HMU.

Mpn M3yyeHUN XMMUM Ha ypoOBHE OCHOBHOro obuiero obpa3oBaHMs BaXHOe 3HayeHue
npuobpenu Takne Luenu, Kak:

— (hopmupoBaHne NHTENNEKTyaNnbHO Pa3BUTOM NIMYHOCTK, FOTOBOM K camoobpa3oBaHuio,
COTPYAHMYECTBY, CaMOCTOSATENbHOMY MPUHATUIO peLleHui, CnocobHOM apanTupoBaTbCs K
ObICTPO MEHSIOLNMCS YCIOBUSAM >XU3HW;

— HanpaelieHHOCTb OOy4YeHMa Ha cucTemaTudeckoe npuoblieHne oby4darowmxes K
CaMOCTOATENbHOM  MO3HaBaTeNbHOW  OEeATENbHOCTM, HAay4YHbIM  MeToAaM  MNO3HaHuS,
hOPMUPYIOLLIMM MOTUBALMIO U pas3BUTUE CMOCOBHOCTEN K XUMUU;

— obecneyeHne ycroBun, cnocobCTBYOWMX NpuobpeTeHnto obydyarowmmmncs onbita
pas3Hoo6pa3HoOW OeATenbHOCTU, NMO3HAHUSA MU CaMOMO3HaHWUSA, KMYEeBbIX HABbLIKOB (KMHOYeBbIX
KOMMEeTEeHUNn), UMEILLNX YHUBEpCcarnbHoe 3HayYeHe Ans pasnuyHbIX BUOOB AeATeNbHOCTY;

— hopmmpoBaHue obLLen PyHKLUNOHANBLHOM U €CTECTBEHHO-HAY4YHOW rPaMOTHOCTH, B TOM
yucne yMeHuMn oObSICHATb M OLEHMBATb SABMEHUS OKPYXKalOLEro Mumpa, MCMonb3ys 3HaHUs n
ONbIT, MOMYYEHHbIE MPU M3YYEHUN XUMUK, TNPUMEHATb MX MNpU  pelleHnn npobnem B
NOBCEAHEBHOM XU3HU U TPYAOBOWN OEATENbHOCTMU;

— chopMuMpoBaHMe y 00y4aroLMXCA TYMaHUCTUYECKMX OTHOLLUEHUIN, MOHMMaHUSA LEHHOCTM
XUMUYECKNX 3HAHMN ONSA BbIpabOTKM 3KOMOrnmyeckn LienecoobpasHoro nosegeHusi B ObiTy U
TPYOOBOW OeATEeNbHOCTM B LENsX COXPaHEHMs CBOEro 340POBbSA U OKpyXKakLllen npupogHoOn
cpeabl;

— pasBuUTME MOTUBALUKN K 0BYy4EHMIO, CNOCOBHOCTEN K CAMOKOHTPOMO 1 CaMOBOCTNUTAHMIO
Ha OCHOBE YCBOEHUs 0OOLleYenoBeYeCKUX LIEHHOCTEW, FOTOBHOCTM K OCO3HaHHOMY BbIGOpPY
npoduna n HanpaBnNeHHOCTM AanbHenLWwero oby4eHus.

O6Liee ynMcno yacos, OTBEAEHHbBIX AN U3yYEHMS XMMUM Ha YPOBHE OCHOBHOIO 06LLlEero
obpasoBaHus, coctansaeT 136 yacos: B 8 knacce — 68 yacoB (2 4Yaca B Heaent), B 9 knacce —
68 wuyacoB (2 yaca B Hegenw)| [lpakTnyeckas 4acTb MpOrpaMmbl  peanusyeTcs ¢
ncnonb3oBaHneM obopyaoBaHus LieHTpa « Touka pocTar.



COOEPXXAHUE OBYYEHUA

8 KITACC

MNepBOHavanbHbIe XUMUYECKNE MOHATUA

MpeomeT xumun. Ponb XvMMun B XKM3HU 4YenoBeka. XMMUsi B CMCTEMEe HayKk. Tena u
BelwlecTBa. dusnyeckne cBOWCTBa BellecTB. ArperatHoe coCTodHuMe BelecTB. [loHATMe o
MeTogax no3HaHusa B XuMmnn. Yuctble Bewectsa 1 cmecu. Cnocobbl pasgeneHnst CMecen.

ATOMbI U MoOnekynbl. Xumuyeckne anemeHTbl. CUMBOSbI XMMWYECKUX SNEMEHTOB.
MpocTble 1 crioxHble BelecTBa. ATOMHO-MOMEKYNAPHOE yYeHme.

Xvmnyeckas opmyna. BaneHTHOCTb aTOMOB  XMMWYECKUX 3NeMeHTOB. 3akoH
NnocTosiHCTBa cocTaBa BewectB. OTHocuTenbHass atomHasa Macca. OTHocuTenbHas
MonekynspHasa macca. MaccoBas 4oNng XMMUYECKOro anemMeHTa B CoeAMHEHUM.

KonuuectBo BewectBa. Monb. MonspHass macca. B3aumocBs3b Konuyecta, Maccbl U
yncna CTPYKTYPHbIX eAnHuL, BewecTBa. Pac4éTbl No hopmynam XMMUYECKUX COEANHEHWIA.

dusnyeckme n xmmumyeckne aBneHus. XuMuyeckast peakumsi U eé npusHaki. 3akoH
COXpaHeHUs Maccbl BeWEeCTB. XMMnyeckne ypaBHeHusA. Knaccmpukauma XMMUYECKNX peakuun
(coeanHeHus, pasnoxeHus, 3ameLLeHns, obmeHa).

Xumuyeckull aKcrnepumMeHm:

3HaKOMCTBO C XMMMWYECKOW MOcydon, npaBuiamu paboTbl B nabopatopun n npuémamm
obpauleHns ¢ nabopaTtopHbiM 060pPYAOBaHMEM, M3YYEHME U OMNUCaAHUE (PU3UNYECKMX CBOWCTB
00pasLoB HEOpraHWYeCcKnX BeLLecTB, HabnogeHne dusmyeckmx (NraBreHME BOCKa, TasiHUE
nbga, pacTvpaHue caxapa B CTYMKe, KUNeHWe 1 KOHAeHCaunsi BOAbl) N XMMUYECKUX (ropeHue
CBeuYKn, MnpokanMBaHMe MeOHOW NPOBOSIOKM, B3aMMOAEWCTBME Mena C KUCIOTOW) SABMEHWUN,
HabnogeHne 1 onucaHne NpU3HaKkoB NPOTEKAHUS XMMUYECKUX peakumi (pasnoxeHue caxapa,
B3aMMOLENCTBME CEPHON KUCMOTLI C Xniopugom 6apus, pasnoxeHune rugpokenga meaum (1) npm
HarpeBaHun, B3auMModencTBue xenesa ¢ pactBopom conu megu (IlI), msyyeHue cnocobos
pasgeneHus cMecen: C MOMOLLBbID MarHuta, unbTpoBaHWe, BbiNapuBaHue, AUCTUNNAUNS,
Xxpomarorpagusi, npoBedeHWe O4YUCTKM MNOBapeHHOW conu, HabnwgeHne U onucaHve
pe3ynbTaTtoB MpoOBeAeHUs OMnbiTa, WINIOCTPUPYIOLWEro 3aKOH COXPaHEeHUs Macchl, co3faHue
MoZenen Mosnekyn (LapoCTepPXXHEBbIX).

BaxHenwwmne npeacrtaBuTenn HeopraHM4YeCK1xX BeLLeCcTB

Bo3gyx — cmecb rasoB. CocTtaB Bo3fyxa. Kucnopoa — anemMeHT M npoctoe BeLecTBO.
HaxoxgeHue kncrnopoga B npupoae, usndeckne n XMMmnieckne CBOMCTBA (peakLumm ropeHuns).
Okecnapbl. lNpumeHeHne kucnopogda. Cnocobbl nonyveHust kucrnopoga B nabopatopum U
npombIwneHHocTn. KpyroBopoT kucrnopoga B npupoge. O30H — annoTponHas mMoandurkaums
Kucrnopoga.

TennoBon addeKT XMMUYECKOW peakumm, TEPMOXMMWUYECKME YPaBHEHUS, 3K30- U
3HOOTEPMUMYECKME peakuun. TOonnMBO: yronb W MeTaH. 3arpsaAsHeHve Bo3gyxa, YCuneHue
napHUKoOBOro adpekTa, paspyLLeHne 030HOBOIO Criosl.

Booopoa — anemeHT M NpocToe BeLecTBO. HaxoxgeHwe Bogopoda B npupoge,
unsnyeckne n XmMmmnyeckne CBOMCTBa, NpMMeHeHne, cnocobbl nonyyeHns. Kucnotsl un conu.

MonsipHbIi 06bEM ra3oB. PacyéTtbl N0 XMMUYECKUM YPaBHEHUSIM.

dusmyeckme ceoncTBa BoAbl. Boga kak pactBoputenb. PacTtBopbl. HacbllweHHble u
HeHachblILWeHHble pacTBopbl. PacTBopnMocTb BelwecTB B Boge. Maccosas gons BewectBa B
pacTtBope. Xumnyeckune csonctesa Boabl. OcHoBaHMsA. Ponb pacTBOPOB B MPUPOAE U B >KU3HU
yenoBeka. KpyroBopoT BoAbl B npupoe. 3arpsisHeHne npupofHbix Bod. OxpaHa n odncTka
NPUPOAHbIX BOA.

Knaccudukaumst HeopraHumyeckmx coegmHeHun. Okcuabl. Knaccudpukaumsi okcuaos:
coneobpasytomne  (OCHOBHble,  KUCMOTHble, amdOTepHble) W  Heconeobpasyoume.
HomeHknaTypa okcmuaoB. dunsmnyeckme n XmmMuyeckne CBOMCTBa okcuaos. [NonyyeHne okCcuMaos.



OcHoBaHusa. Knaccudukaumss OCHOBAHWM: LLENOYM W  HEepacTBOPUMbIE OCHOBaHUA.
HomeHknaTypa oOcHoBaHui. dusnmyeckne M XMMUYECKME CBOWCTBA OCHOBaHURW. [lonyyeHue
OCHOBaHUMN.

Kucnotbl. Knaccudpukauma kucnot. HomeHknaTtypa KMcnoT. dusmyeckue n xmmudeckume
cBoKcTBa kucnot. Pag aktneHoctn metannoB H. H. BeketoBa. Nony4yeHne kucnor.

Conu. HomeHknatypa conen. dusnyeckne n xmmudeckne csomctea corneun. NonyyeHuve
conewn.

eHeTMyeckas cBA3b MEXAY Knaccamu HeopraHU4ecknx coeanHeHunin.

Xumuyeckuli akcrepumMeHm:

KayeCTBeHHOe onpejerneHve coAepXaHus Kucnopoa B BO3gyxe, MonyyYeHue,
cobvpaHue, pacno3HaBaHue U MU3y4YeHne CBOWCTB KMcropoga, HabnogeHne B3avMOAeNCTBUS
BELLECTB C KUCMOPOAOM W YCMOBUS BO3HWKHOBEHWA U MNpeKpalleHus ropeHns (noxapa),
O3HaKkoMneHve C obpasuamm OKCMOOB WM OMNMcCaHWe WX CBOWCTB, MonyveHue, cobupaHue,
pacnosHaBaHue M U3yyYeHue CBOWCTB BoAopoda (ropeHue), B3aMMOAenCcTBMe BoAopoda C
okcugom meaum (Il) (BO3MOXHO ucnonb3oBaHve BuaeomartepuanoB), HabniogeHne obpasuos
BELLECTB KonuyectBOM 1 MoOfb, MccrnegoBaHMe OCOBGEHHOCTEN pPacTBOPEHUS BELLECTB C
pasfnn4yHOn pPacTBOPUMOCTbLIO, MPUrOTOBMEHNE PacTBOPOB C ONpedeniéHHON MacCcoBOW Aonen
pacTBOPEHHOrO BeLlecTBa, B3aumMogencTBMe BOAbl C MeTannamu (HaTtpuem U Kanbuuem)
(BO3MOXHO WMCMONb30BaHNE BMOeoMaTepuaroB), WUCCredoBaHMe 00pasuLoB HeOpPraHMYecKux
BELLECTB Pa3fiMYHbIX KIaccoB, HabMOgeHNe M3MEHEHUS OKPackym WHOMKATOPOB B pacTBOpax
KMCNOT W LWeroYen, uslydeHne B3aummopencTema okcuga meam (lI) ¢ pactBopom cepHom
KMCNOTbI, KUCMOT C MeTannamu, peakuuin HenTpanu3aumm, MNoflydeHne HepacTBOPUMbIX
OCHOBaHWIW, BbITECHEHME OJHOro MeTanna ApyruM u3  pacTBopa CoOnu, peLleHue
3KCMNepUMEHTarbHbIX 3a4ad No Teme «BaxHenwune Knaccbl HEOPraHNMYEeCKMX COeaUHEHNIY.

Mepnognyecknn 3akoH m lNMepnognyeckaa cuctema XxMmMmumiecknx anemeHtos . U.
MeHpeneeBa. CrtpoeHue aToOMOB. Xumunyeckasn CBfi3b. OkuncnutenbHo-
BOCCTaHOBUTENbHbIE peakuumn

MepBble NONbLITKM KNaccndukaumm XMMnMIecknx aneMeHToB. MNoHATHe o rpynnax CXOaHbIX
9N1IEMEHTOB (LLENOYHblE M LWENOYHO3EMESNbHbIE MeTannbl, ranoreHbl, WHEepPTHble rasbl).
OneMeHTbl, KoTopble 06pa3yoT aMOoTEpPHLIE OKCUABLI U TMAPOKCUAbI.

Mepuoanyeckun 3akoH. [lepnoguyeckad cuctema XuMudeckux anemeHtos [. W.
MeHngeneesa. KopoTkonepuogHaa v anuHHonepuogHass dopmbl [lepnogmyeckon cuUcTembl
Xxummyeckux anemeHtoB [1. W. MeHgeneesa. [llepuogbl u rpynnbl. PU3MYECKUN CMbICH
nopsiaKoBOro HOMepa, HOMepoB Nepuoaa U rpynnbl ANemMeHTa.

CtpoeHne atomoB. CoctaB artoMHbiXx sgep. W3otonbl. 3nekTpoHbl. CTpoeHue
AMEKTPOHHbIX 0605104eK aTOMOB NepBbix 20 XMMUYECKNX anemeHToB eprnoanyeckon cucTembl
0. W. MengeneeBa. Xapaktepuctuka XMMWUYECKOrO 3fIEMEHTa MO €ero MnoSIOKEHUIO B
Mepuoanyeckon cucteme . 1. Menageneesa.

3aKOHOMEPHOCTU M3MEHEHUS paanyca aTOMOB XMMMUYECKUX INIEMEHTOB, MeTanInyeckmnx
N HeMeTann4yecknx CBOMCTB Mo rpynnam 1 nepuogam.

3HauveHue lNepmnogunyeckoro 3akoHa un lNeprnoanveckon CUCTEMbI XUMUYECKUX SNEMEHTOB
Ons pas3suTtnda Haykm n npaktuku. . . MengeneeB — y4EHbIN U rpaXKgaHuH.

Xumunyeckas CB43b. KoBaneHTHas (nongapHas 7] HenonsapHas) CBA3b.
OneKTpooTpuUaTeNIbHOCTb XMMNYECKNX 3r1eMEHTOB. IoOHHas cBA3b.

CteneHb okucnenus. OKUCANTENbHO--BOCCTAHOBUTENbHLIE  peakuun. [lpouecchl
OKMCIEeHNs N BoccTaHoBreHna. OKUCNUTENN U BOCCTaHOBUTENM.

Xumuyeckuli akcrepumMeHm:

n3yvyeHme obpasuoB BeLLECTB METanNoB M HEMETaNsoB, B3aMMOAENCTBME rmapokcuaa
LUMHKa C pacTBOpaMu KUCMNOT U LWenoven, npoBedeHne OMnbITOB, UMNSIOCTPUPYIOWUX NpUMepsl
OKUCNNTENBHO-BOCCTAHOBUTENbHbIX peakuun (ropeHne, peakumm pasnoxeHns, coequHeHuns).



MexnpedmemHslie cessu

Peanusaums mexnpegMeTHbIX CBA3EN Npu N3yydeHnn Xxummmn B 8 Knacce ocyLLecTBnaeTcs
yepes WUCMNONb30BaHME KakK OOLWMX €eCTEeCTBEHHO--HAyYHbIX MOHATUW, TaK W MNOHATUN,
ABNSAOLLMXCA CUCTEMHBIMU ANSA OTAENbHbBIX NPeAMETOB €CTECTBEHHO--HAY4YHOro LMKna.

Ob6Lwme ecTeCTBEHHO--Hay4Hble MOHATMSA: HayudHblA (paKT, runotesa, Teopus, 3aKOoH,
aHanua,  CUHTEe3, knaccudmkaums, NnepuoanNyHOCTb, HabnoaeHne,  SKCNEPUMEHT,
MoaennpoBaHue, U3MepeHne, Moaernb, iBrieHne.

dusmnka: matepusi, atom, INEKTPOH, MNPOTOH, HEWTPOH, WOH, HyKNng, M30TOMbl,
pagnoaKkTUBHOCTb, MOMEKyna, 3NeKTpUYEeCcKUi 3apsid, BelecTBO, Teno, obbém, arperaTHoe
COCTOsIHWE BellecTBa, ras, usn4eckne BenMYMHbI, eOMHULbI U3MEPEHUS, KOCMOC, MNiaHeThl,
3Béaabl, ConHue.

Buonorusa: potocmHTes, AbixaHue, Guocdepa.

leorpacdous: artmocdepa, rmgpocdepa, MuUHepanbl, rOpHblE MOpoabl, MoNne3Hble
nckonaemble, TOMMMBO, BOAHbIE PECYPChI.

9 KINACC

BellecTBO 1 XMMHUUYeCKana peakuus

Mepuoanyecknn 3akoH. [lepnogmyeckaa cuctema XuUMUYeEcKUx oanemeHtos [. W.
MeHpeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTM B W3MEHEHUN CBOWCTB XUMWUYECKUX
3NIEMEHTOB MNEPBbIX TPEX NEPUOAOB, Kamnuvs, KanbLUs U UX COeOUMHEHUN B COOTBETCTBUM C
NMOJIOXXEHMEM 3NEMEHTOB B [lepnognyeckon cucteme u CTPOEHMEM X aTOMOB.

CTpoeHne BellecTBa: BuAbl XUMWYECKOM CBSI3W. TUNbl KPUCTANIMYECKUX PELLETOK,
3aBMCUMOCTb CBOWCTB BeLUecTBa OT TuUMa KpPUCTaniIMYECKOM PelEeTKM U BUOA XUMMUYECKOWN
CBA3MN.

Knaccugukaumsi m HOMeHKnatypa HeopraHM4yeckmx BeLwecTB. XMMUYECKMe CBOWCTBA
BELLECTB, OTHOCALINXCA K PasfiMyHbIM KrlacCaM HEOpPraHMYecKUX COeAMHEHUN, reHeTu4decKas
CBs13b HEOPraHNYECKMX BELLECTB.

Knaccudukaumns XmMmyeckux peakuuin no pasfnmyHbiM npusHakam (Mo YnMcrny M cocTaBy
ydacTBYOWMUX B peakuMm BeLecTB, MO TensoBoMy 3ddeKkTy, No M3MEHEHUID CTEMNEHen
OKUCMEHNS XMMUYECKNX SMIEMEHTOB, NO 0BpPaTUMOCTW, MO y4yacTUO KaTtanusatopa). JOK30- u
3HOOTEPMUYECKME peaKUUKN, TEPMOXUMUYECKNE YPABHEHNS.

[MoHATME O CKOpPOCTU XMmmudeckon peakumu. NMoHsTMe 06 obpaTnmbiX M HeobpaTUMbIX
XUMUYECKUX peakumsix. NMOHATME O TOMOreHHbIX W reTeporeHHblXx peakumsax. [oHaTtne o
katanuae. [loHATME O XUMUYECKOM paBHOBecun. DakTopbl, BAUSKOWME HA CKOPOCTb
XUMUYECKON peakunmn 1 NoSIOKEHNE XMMNYECKOTO PaBHOBECHSI.

OKMCNUTENBHO-BOCCTAHOBUTENBHbLIE pPeakuuKn, 3MNEeKTPOHHbIM ©anaHC OKUCINTENbHO-
BOCCTaHOBUTENbHON peakumn. CocTaBneHne ypaBHEHUA OKUCIUTENbHO--BOCCTAHOBUTENbHbIX
peakumi ¢ UCNonb3oBaHMEM MeToaa 3MeKTPoHHoro 6anaHca.

Teopusi SNEKTPONUTUYECKO AMccoUMaLnn. 3NeKTPOnnUTbl U HEINEKTPonuTbl. KaTUoHbI,
aHMOHbI. MexaHuM3aM guccouunalumy BeLecTB C pasfnnyHbiMM BUMAAMU XUMUYECKOW CBS3W.
CteneHb anccouunaumn. CunbHble 1 crnabble aNekTponnTbl.

Peakumn noHHoro obmeHa. YcnoBusi NpoTekaHusi peakumii MOHHOro obMeHa, MOSHbIe U
COKpaLLEHHble MOHHbIE ypaBHEHUs peakuun. CBOMCTBA KUCMNOT, OCHOBAHWA U COMen B CBeTe
npeacTaBneHnin o6 anekTponuTMyeckonm auccoumauuun. KauvecTBeHHble peakumn Ha MOHbI.
MoHATHe o rmgponmse conen.

Xumu4eckuli aKcrepumMeHm:

O3HaKOMIIEHNE C MOAEenaAMM KPUCTaNmM4ecKux PeLIETOK HEeOpraHMYeckMx BELLEeCcTB —
MeTannoB W HemeTannoB (rpauta u anmasa), CroXHbIX BeLllecTB (xropuaga HaTpus),
nccnegoBaHMe 3aBUMCUMOCTM CKOPOCTUM XMMWYECKOW peakumMm OT BO3AEWCTBUS pPasfIMYHbIX
dakTopoB, MccnegoBaHNe areKTPONPOBOAHOCTM pacTBOPOB BELLECTB, Npouecca guccounaumm
KMCNOT, LWenoyen M conen (BO3MOXHO WCNOMb3oBaHWE BUAEO MaTepuwaros), npoBedeHue



ONbITOB, WMANICTPUPYIOLWNX NPU3HAKM MPOTEKaHUA peakuui MOHHOro obmeHa (obGpasoBaHue
ocafka, BblaeneHwe rasa, obpasoBaHWe BOAbl), OMNbITOB, WNMOCTPUPYIOLUX MPUMEPBI
OKUCNNTENBHO-BOCCTAHOBUTENbBHBIX peakunin (ropeHue, peakumm pasnoXeHus, CoeguHeHus),
pacrno3HaBaHME HEOPraHMYeCcKMX BELLECTB C MOMOLLbI Ka4eCTBEHHbLIX PeaKkuMh Ha MOHbI,
pelleHne 3KcnepuMeHTarnbHbIX 3a4au.

HemeTannbl 1 ux coeguHeHUsA

Obuwas xapaktepuctuka ranoreHoB. OCOOEHHOCTU CTPOEHUS aTOMOB, XapaKTepHble
cTeneHn okucneHusi. CTpoeHne n dusmMyeckme CBOMCTBA MPOCTbIX BELLECTB — rarloreHos.
Xnmuyeckne cCBOMCTBA Ha npumMepe xnopa (B3aumMoaencTBMe C MeTannamu, HemeTannamu,
wenoyamu). Xnoposogopod. CongHaa Kucnota, XUMMWYECKMEe CBOWCTBa, MNOryvyeHue,
npumeHeHue. [enctBue xropa WM XNOpoBOAOPOAA Ha OpraHM3M 4YernoBeka. BaHenwume
XITOpUAbl U X HAXOXAEeHME B Npupoae.

Ob6waa xapaktepuctuka anemeHToB VIA-rpynnbl. Oco6eHHOCTM CTpOeHMsi aTOMOB,
XapaKTepHble cTeneHn okucrneHunsa. CTpoeHne u usmyeckme CBOWCTBA MPOCTLIX BELLECTB —
Knucrniopoga u cepbl. AnNnoTponHble Moaudukauumn kucnopoga n cepbl. XMMUYECKNE CBOWCTBA
cepbl. CepoBogopod, CTpOeHune, usnmdeckne uM xmmmyeckme ceonctBa. OKcuabl cepbl Kak
npeacTaBuUTENM KUCMOTHBLIX okcnaoB. CepHas kucnoTa, pusanyeckme u XMMMYEeCKMe CBOWCTBA
(obwue kak npeacTaBUTENA KnNacca KUMCNOT U crneunduyeckne). XMMudeckme peakumu,
nexaiwime B OCHOBE MPOMbILWNEHHOrO crnocoba mnony4YeHust CEpHOM KUCMoThl. [MpuMmeHeHne
cepHon kucnotbl. Conu CepHOM KWUCIMOThI, KayecCTBEHHas peakuusi Ha CcynbdaT-WMOoH.
HaxoxgeHne cepbl U €€ coeguHeHnn B npupoge. XMMUYECKOE 3arpsi3HEHME OKpyKatoen
cpedbl CoeanHEHNAMU cepbl (KUCIOTHbIE A0XAMW, 3arpaA3HEHME BO3dyXa M BOAOEMORB), cnocobbl
€ro npefoTBpaLLEHNS.

OO6was xapaktepuctuka anemeHToB VA-rpynnbl. OCOBEHHOCTM CTPOEHUS aTOMOB,
XapaKTepHble CTEMNeHn OKMUCNEeHus. A30T, pacnpocTpaHeHue B npupode, uanveckne wu
XuMmndeckue ceorcTtea. KpyroBopoT asoTta B npupoge. AMMuak, ero omsmnyeckne n xuMmmyeckmne
CBOWCTBA, MNOMy4yeHMe W npumeHeHne. Conm aMMOHUA, KX OU3MYECKME U  XUMUYECKUE
CBOWCTBA, NpuMMeHeHne. KauyecTBeHHasd peakumss Ha MOHbl aMMOHMS. A30THasi kucrorta, eé
nonyyeHue, Gusmyeckne n XmmMmmyeckmne CBOMCTBa (00Lme kak NpeacTaBuUTENs Knacca KUCOT U
cneundunyeckme). Ncnonb3oBaHne HWTPATOB M COMEN aMMOHUS B KadeCTBE MUHEparnbHbIX
yooopeHuin. XuMmnyeckoe 3arpsis3HeHne OKpyXatollen cpefbl coeanHeHUsIMN a3oTa (KUCIOTHbIe
OOXOW, 3arpsisHeHne BO3dyxa, NMouyBbl U BOogoEMOB). docdop, annoTponHblie mMogudmkaumm
docdopa, husnyeckne n xmmmdeckme ceomnctea. Okemg gocdopa (V) u pocdopHasa kucnora,
dmandeckne 1M XuMuMyeckue CBOWCTBA, MnonyyeHuwe. Wcrnonb3oBaHue docgaTtoB B KadecTse
MUHEeparnbHbIX yOoOpeHun.

Obwasa xapaktepuctuka anemeHtoB IVA-rpynnbl. Ocob6eHHOCTM CTPOeHUs aToMOB,
XapakTepHble CTeneHn oKNcnenus. Yrnepon, annoTpornHble Mogndukaummn, pacnpocTtpaHeHne B
npupoge, omsmyeckue n xmummyeckme csomctea. Agcopbums. KpyroBopoT yrinepoga B npupoae.
Okcunapl yrnepoga, ux pmsmyeckme n XMMmn4eckne CBOMCTBa, AENCTBUE HA KUBblE€ OpraHuM3Mbl,
nosly4eHne 1 npuMeHeHue. Jkonormdeckne npobnemsol, cBA3aHHble ¢ okcngom yrnepoga (1V),
rmnoTtesa rnobanbHOro NOTenneHnsa Knumarta, NapHUKOBLINM 3PdeKT. YronbHas Kucnorta un eé
Cconu, ux pusmyeckme M XMMMYeckue CBOMCTBA, MonyvyeHne U npumeHeHue. KayecTBeHHasd
peakuna Ha kapboHaT-uoHbl. Wcnonb3oBaHue kapboHaToB B ObITy, MeguuuHe,
NPOMBILLNEHHOCTN U CENTbCKOM XO3SNCTBE.

lMepBOHavanbHble NOHATMA 06 OpraHM4YeckMx BeLLecTBax Kak O COeAMHEHUsAX yrrnepoaa
(MeTaH, aTaH, 3TUNeH, aueTwuneH, 3TaHOM, [NUUEpPUH, YKCycHas kucnota). [MpupoaHble
WCTOYHMKN YrNeBoaopoaoB (Yronb, MNPUPOAHbIA ra3, HedTb), NpoAayKTbl uX nepepaboTku
(6eH3uH), nx ponb B ObITY 1 NPOMbILLNIEHHOCTU. MoHATUE O BMONOrMYecKM BaXKHbIX BELLECTBaX:
Xupax, 6enkax, yrnmeBogax — W WX PONM B >XU3HW 4enoBeka. MarepuanbHoe eanHCTBO
OpraHN4YeCcKnUX N HeopraHN4YEeCKNX CoeANHEHNN.



KpemMHuin, ero duandeckne m XuMUYECKUe CBOWCTBA, MOSIyYEHUE WU MPUMEHEHME.
CoeguHeHus kpemHua B npupoge. OOwwme npeacrtaeBneHns o6 okcuge kpemuusa (IV) un
KpemMHueBon kucrote. CunukaTbl, UX UCNONb30BaHME B ObITy, B NPOMbILLNIEHHOCTU. BaxHenwme
CTpouTENbHbIE MaTepuanbl: Kepamuka, CTeKNo, ueMeHT, 6eToH, xene3obeToH. [lpobnemsl
©e30nacHOro UCNonb3oBaHUs CTPOUTENbHBLIX MaTepnanoB B MOBCEAHEBHOM XXU3HMU.

Xumu4eckuli aKcrepumMeHm:

n3yvyeHme obpasLoB HEOPraHNYeCKNUX BELLECTB, CBOMCTB CONSAHOM KUCMNOTbI, NpoBeaeHne
Ka4YeCTBEHHbIX peaKkuuin Ha Xrnopua-noHbl U HabnAeHne NPU3HAKoB UX NPOTEKaHUs, ONbIThl,
oTpaxatwwme usnyeckne n XMMMYeckMe CBOMCTBA rarioreHoB U UX COeaUHEHUN (BO3MOXHO
ncnonb3oBaHWe BuAeoMaTepuanoB), O3HaKOMMeHne ¢ obpasuamy xnopuaoB (ranoreHvuaoB),
O3HakoMneHve c obpasuyamum cepbl U €€ coeguHeHUsIMM  (BO3MOXHO MCMONb30BaHUE
BugeomartepuanoB), HabniogeHune npouecca oOyrnuBaHuA caxapa NOo4  OeNCTBUMEM
KOHLIEHTPUPOBAHHOW CEPHOW KUCMOTbI, U3y4eHNe XMMUYECKUX CBOMCTB pa3baBrneHHOW cepHomn
KMCNOTbI, NpOBEAEHNEe KayeCTBEHHOM peakuun Ha cynbdaT-MoH U HabniogeHne npusHaka eé
NPOTEKaHWs, 03HAKOMIIEHNE C (HM3MYECKMMM CBOMCTBaMM as3oTa, docdopa U nx coeguHEHUN
(BO3MOXHO MCMONb30BaHWEe Buageomatepuanos), obpasuamy as3oTHbIX U POCHOPHbIX
yoobpeHuin, nonydyeHue, cobupaHue, pacno3HaBaHWE W W3yYeHMe CBOWCTB aMMuaka,
npoBedeHNe Ka4yeCTBEHHbLIX peakuuin Ha MOH aMMOHMKS U pocdaT-MOH N U3yYeHUe NPU3HaKoB
UX MpPOTEKaAHUS, B3aMMOOENCTBME KOHLEHTPUPOBAHHOW a30THOW KUCINOTbI C Medbto (BO3MOXHO
NCrorb30BaHNe BMAeOMaTEPUaroB), U3yYeHUe MOAEeNen KPUCTaNMYEeCcKnX pELLIETOK anmMasa,
rpacdouta, dynnepeHa, O3HaKOMIIEHME C MpoueccoMm agcopbunnm pacTBOPEHHLIX BELLECTB
aKTUBMPOBAHHLIM YINIEM M YCTPOMCTBOM NPOTUBOrasa, nofnyyeHune, cobmnpaHne, pacrnosHaBaHue
N N3y4yeHne CBOWNCTB YITIEKUCNOro rasa, NpOBEAEHME KAYeCTBEHHbIX peakuunn Ha kapboHaT u
CUNUKAT-MOHbI N  U3y4YeHWe TMpPU3HAKOB WX MPOTEKaHWHA, O3HaKOMIIEHMEe C nNpoayKUMen
CUNNKATHOW MPOMBILLNIEHHOCTN, PELLUEHME SKCMEPUMEHTArbHbIX 3agad no Teme «BaxHenwwne
HeMeTannbl N UX COEANHEHUSI».

MeTannbl 1 UX coeguHeHUnA

OOLwas xapakTepucTuka XUMUYECKMX IJFIEMEHTOB — METamnnoB Ha OCHOBaHMM UX
nonoxeHus B Nepnognyeckomn cucteme xmmmyeckmx anemenTos [1. 1. MeHgeneesa n cTpoeHna
atomoB. CTpoeHne meTannoB. MeTannuueckasi CBA3b W MeTannMyeckas Kpuctannudeckas
peweéTka. JNEKTPOXMMUYECKUI pPsg  HanpshkeHun meTtannos. PdPusmyeckme mn XMMUYECKME
ceorictBa meTannos. O6wune cnocobbl NonyyeHns metannos. MNoHATME O KOPPO3UKM METANOB.,
OCHOBHbI€ CNnocobbI 3aLmMTbl UX OT Koppo3un. Cnnasbl (CTanb, YyryH, AlopantoMuHuin, 6poHsa) n
NX MPMMEHeHNE B ObITY N MPOMBbILLIIEHHOCTH.

LLlenoyHble meTanmbl: nonoxeHune B MNepnognyeckon cucteme XMMmMYeckux anemeHTos [.
N. MeHgeneeBa, CTpoeHNe UX aTOMOB, HaxoxgeHue B npupoge. dPusnyeckne n xumumyeckme
CBOKCTBA (Ha npumepe HaTpusa 1 kanus). Okenabl U rMApoKCUabl HAaTpPUA 1 Kanus. MNpumeHeHne
LWEenoYHbIX MeTanmnoB N NX COeANHEHUN.

LlenoyHo3emenbHble MeTannbl MarHWM W Kanbuuin: nonoxeHne B [lepuogndeckon
cucteme xmmudeckmx anemeHtoB [. . MeHaoeneeBa, CTpOEHME MX aTOMOB, HaxoXAeHue B
npupode. ®usmyeckne n xmMMmM4eckne CBOMCTBA MarHuMsl U Kanbuus. BaxHenwune coeguHeHus
Kanbuna (okeua, rmgpokeuna, conu). >KECTKOCTb BOAbI U CNOCOBLI €€ yCTpaHeHUs.

AntomuHuiA: nonoxeHne B [lepuognyeckon cucTteMe XUMUYECKMX anemeHToB [. W.
MeHaeneeBa, CTpoeHUe aToMa, HaxoxaeHue B npupoae. Pnsndeckme n XMmmmyeckme CBOMCTBa
anoMnHns. AMdoTepHble CBOMCTBA OKCUAA M rMAPOKCuaa antoMUHKS.

Keneso: nonoxeHue B [lepuogndeckon cucteMe Xmmumyeckmx anemeHtos [. W.
MeHaeneeBa, CTpoeHUe aToMa, HaxoxaeHue B npupoae. Pnsndeckme n XMmmmyeckme CBOMCTBa
xenesa. Okcugbl, rugpokemabl n conu xenesa (lI) n xenesa (lll), ux coctas, ceowncTBa U
nonyyeHue.

Xumuyeckuli aKcrepumMeHm:



O3HakomneHne ¢ obpasuamMum MeTannoB W ChMaBoB, UX (OU3NYECKMMM CBOWCTBAMM,
n3yyeHne pesynbTaToB KOPPO3UM MEeTansoB (BO3MOXHO MCMONb3OBaHME BuageomaTepuanos),
OCOBEeHHOCTEN B3aMMOLEWCTBMS OKCuAa Kanbuus W HaTtpus C  BOoOoOM  (BO3MOXHO
ncnonb3oBaHWe BuaeomMaTepuarnoB), WUcCcneaoBaHWE CBOWCTB XECTKOW BOAbl, Mpolecca
ropeHusa xenesa B Kucropode (BO3MOXHO WCMOMb30BaHWe BuaeomaTepuanoB), NpU3HaKkoB
NPOTeKaHWsl KAYECTBEHHbIX Peakuuin Ha MOHbI: MarHn4, Kanbuns, antoMuHUs, LUMHKa, xenesa (I1)
n xenesa (1), megu (1), HabnogeHre n onucaHne NPOLLECCOB OKpaLLUMBaHWUS NlaMeHU NOHaMu
HaTpuUA, Kanua n Kanbuusa (BO3MOXHO WCNOSb30oBaHWE BuAeoMaTepuanoB), uccregoBaHue
amoTepHbIX  CBOWCTB  rMAPOKCMAA  anioMUHUMS U TMOPOKCMAA  UUWHKA,  pelueHue
3KCnepuMeHTanbHbIX 3agay no Teme «BaxHenwmne metansbl U UX COEAUHEHNS».

Xumusa n okpyxarowasa cpena

BellecTtBa u maTtepmansl B NOBCEOHEBHOW XU3HU Yenoseka. besonacHoe ucrnonb3oBaHne
BELECTB M XUMMUYECKMX peakumi B ObiTy. [lepBas nomollb MNpyY XMMUYECKUX OXOrax W
OTpaBneHusX.

XvMunyeckoe 3arpssHeHMe OKpyKatoLlen cpeabl (NpeaenbHasa AonyCcTUMas KOHLEeHTpauns
BewecTs, aanee — NAK). Ponb xvmun B peLueHnn akonornyecknx npobnem.

Xumuyeckull aKcrnepumMeHm:

n3yyeHme o6pasyoB martepuanoB (CTeKNo, ChnaeBbl MeTansfoB, MNOAMMEpPHbIE
mMarepuarnsl).

MexnpedmemHsie cessu

Peanunsauma mexnpegMeTHbIX CBA3EW Npu U3y4eHnn xmmum B 9 Kracce ocyLecTBnaeTcs
yepe3 UCMNOMb30BaHWE Kak OOLMX €eCTECTBEHHO-HAy4HbIX MOHATUMW, TakK W MOHSATUN,
ABNSAOLWUNXCH CUCTEMHBIMU NS OTAENbHbIX NPeAMETOB €CTECTBEHHO--HaY4YHOro LuMkKna.

O6wune ecTeCTBEHHO-Hay4YHble MOHATUA: HayYHblM aKT, rMnoTesa, 3akoH, Teopus,
aHanu3, CuWHTe3,  Knaccudukaums,  nNepuoanyvyHocTb,  HabnwgeHue,  SKCMEPUMEHT,
MOOennpoBaHue, WU3MepeHne, Moaenb, 4dBMneHue, MNapHUKOBbIN 3P dEKT, TexHosorms,
mMaTepwuansl.

®dusmnka: maTepusi, aToMm, INEKTPOH, MPOTOH, HEWTPOH, WOH, HyKNug, u30TonMbl,
pPagnoaKkTUBHOCTb, MONeKyrna, OnekTpU4eckun 3apsd, MPOBOAHMKKM,  MOMNYNPOBOLHUKY,
ON3NEKTPUKKN, POTOINEMEHT, BELLEeCTBO, Teno, o6bEM, arperaTHoe COCTOsIHUE BelecTsa, ras,
pacTBoOp, PacTBOPMMOCTb, KpucTannuyeckas peléTtka, cnnasbl, (u3Myeckne BeNnYuHbI,
eVHULbBI USMEPEHUSA, KOCMUYECKOE NPOCTPAHCTBO, NNaHeTbl, 38€34bl, ConHue.

Buonorus: doTocmHTe3, AbixaHue, Guocdepa, 3KkocucTema, MUHeparbHble yaobpeHus,
MUKPO3NIEMEHTLI, MAaKPO3NEMEHTbI, NUTaTENbHbIE BELLECTBa.

leorpacms: atmocdepa, rmgpocdepa, MUHepanbl, FOpHble MOPOAdbl, MOME3Hble
nckonaemble, TONMBO, BOAHbIE PECYPCHI.



NMNAHUPYEMbIE PE3YJIbTATbl OCBOEHUA NPOrPAMMbI MO XUMUN HA YPOBHE
OCHOBHOI'O OBLLEINO OBPA30OBAHUA

JINMHOCTHDbIE PE3YJIbTATDI

JInyHOCTHBIE pe3ynbTaTbl OCBOEHUS Mporpammbl OCHOBHOrO obuiero obpasoBaHust
AOCTUralTcst B Xxoae obyydeHns XMMmm B eaUHCTBE y4eBHOM 1 BoCcnUTaTenbHOW AESATENbHOCTU B
COOTBETCTBMM C  TPAAUUWOHHBIMM  POCCUNCKUMWU  COLMOKYMNbTYPHBIMA U OYXOBHO-
HPaBCTBEHHbIMW LIEHHOCTAMM, MPUHATBIMK B OOLLEeCTBE NpaBuMnaMv U HOpMamu NOBEAEHUS U
CnocoBCTBYHOT NpoLieccamMm CaMorno3HaHWs, CaMopas3BUTMSA U coumnanmnsaumm obyyaroLmMxcs.

JInyHOCTHBIE pe3ynbTaTbl OTpaXKaktT FOTOBHOCTb OOy4valoMXCsi PyKOBOACTBOBATHCS
CUCTEMOW NO3UTUBHBIX LIEHHOCTHbIX OPUEHTaUMA U pacluMpeHue onbiTa OesATenbHOCTU Ha eé
OCHOBE, B TOM YUCIE B YacTu:

1) naTpuoTnYeCcKoro BOCNUTAHUA:

LEHHOCTHOro OTHOLLEHUSA K OTEYECTBEHHOMY KyNbTYPHOMY, UCTOPUYECKOMY U Hay4YHOMY
Hacneguilo, NOHMMaHWUS 3HAYEHUSI XMMUYECKOW HAyKM B XXM3HW COBPEMEHHOro obuiecTsa,
CcnocobHOCTM BrageTb OCTOBEPHON MHGOPMAaUMEN O NepenoBbiX AOCTUKEHUSX U OTKPbITUAX
MMPOBOM N OTEYECTBEHHOW XMMUMW, 3aMHTEPECOBAHHOCTU B HAay4HbIX 3HAHWSAX 00 yCTponcTBe
Mupa n obLLecTBa;

2) rpaxpaHCKoOro BOCNUTaHUA:

NnpeacTaBneHns O couumarnbHbIX HOPMax W MNpaBunax MEXITMYHOCTHbIX OTHOLIEHWUA B
KOnnektumee, KOMMYHMKaTUBHOWM KOMMETEHTHOCTHU B obLwecTBeHHO nonesHon,
y4ebHo-nccnenoBaTenbCKOn, TBOPYECKOW W APYrUX Buaax [esTENbHOCTW, FOTOBHOCTU K
pa3HOO6pa3HOM COBMECTHOW [AeSATEeNbHOCTU NPWU BbINOMHEHUU Y4eOHbIX, MO3HaBaTelbHbIX
3agay, BbINOSIHEHMN XMMNYECKUX IKCMEPUMEHTOB, CO3aHNN y4ebHbIX MPOEKTOB, CTPEMIMEHMUS K
B3aMMOMOHNUMaHNIO U B3aMMOMOMOLUN B npouecce 3Ton yd4ebHOM OeATenbHOCTU, FOTOBHOCTU
oueHMBaTb CBOE NOBeAeHMEe W MOCTYMNKM CBOUX TOBapuvwen C Mno3vuMuM HPaBCTBEHHbIX W
NpaBoBbIX HOPM C Y4ETOM OCO3HAHWS NOCNEeACTBUN NOCTYMKOB;

3) LeHHOCTN Hay4YHOro NO3HaHUA:

MUPOBO33pEHYECKMe MpeacTaBneHnss O BewecTBe W XMMWYECKOW  peakuuwu,
COOTBETCTBYIOLUME COBPEMEHHOMY YPOBHIO Pas3BUTUSA HAykM W COCTaBnsoLMEe OCHOBY AN
MOHMMaHMSA  CYWLHOCTM  HAy4YHOW KapTWHbl  Mupa, npeacraBneHuss 06  OCHOBHbIX
3aKOHOMEPHOCTAX pPasBUTUA NPUPOAbI, B3aMOCBA3AX YernoBeka C NpUpPoaHON Cpedon, O ponu
XUMUM B NO3HAHUN STUX 3aKOHOMEPHOCTEN;

nosHaBaTesfibHble MOTMBbLI, HaMpaBfeHHbIE Ha MOMNyYeHUEe HOBbIX 3HaHWA MO XMMWUW,
HeobOxoaumble ans obObAcCHEeHMst Habngaemblx MPOLIECCOB U SABMEHWUA, NO3HaBaTENbHOW,
MHAOPMALIMOHHOM U YMTATENBCKON KyNbTYypbl, B TOM YUCI€ HABbIKOB CAMOCTOATENBHOM paboThl
C y4yebHbIMM TeKCcTaMu, ChpaBOYHOW NUTepaTypon, OOCTYMHbIMU TEXHUYECKMMWU CpeacTtBaMmm
MHAOPMALIMOHHBIX TEXHOSOMNN;

UHTepec K OBy4YeHMo M Mo3HaHuK, NB03HATENBHOCTbL, FTOTOBHOCTb U CMOCOBHOCTbL K
camoobpa3oBaHuMio, NPOEKTHOM N UCCnenoBaTeNIbCKON OEATENbHOCTU, K OCO3HAHHOMY BbIGOPY
HanpaBNeHHOCTU U YPOBHS 0ByYeHUs B AarbHENLLEM;

4) choopMmupoBaHUs KynbTypbl 300POBbA:

OCO3HaHMEe UEHHOCTM XWU3HW, OTBETCTBEHHOrO OTHOLUEHMS K CBOEMY 340POBbIO,
YCTaAHOBKM Ha 300pOBbI 00pa3 >XM3HW, OCO3HAHME MOCMNEeACTBUMIA U HENpUATME BpPEeOHbIX
npuBblyek (ynoTpebneHns ankorons, HapKOTUKOB, KypeHus), HeobGxoammocTu cobniogeHus
npasun 6e3onacHOCTM Npu obpalleHMn C XMMUYECKMMM BellecTBamu B ObITy M peanbHOm
XN3HNY;

5) TpyaoBoro BocnutaHus:

UHTEpPeC K NPakTUYEeCKOMY U3y4eHUIo nNpodeccuii u Tpyaa pasnuyHoro poaa, yBaxeHue K
Tpygoy W pesynbTatam TpygoBOW [OeATeNbHOCTWM, B TOM 4YUCMEe Ha OCHOBE MNPUMEHEHUS



npegMeTHbIX 3HaHWA MO  XUMUK, OCO3HaHHbIA BbIGOP WHAOMBUAYANBHOW TpaeKkTopuu
npoaormKeHnss obpasoBaHUss C YYETOM JMYHOCTHbBIX WHTEPECOB M CMOCOBHOCTU K XUMUM,
00LLEeCTBEHHbLIX UHTEPECOB N NOTPEBHOCTEN, YCNEeLHOM nNpodeccMoHanbHon AesaTenbHOCTU U
pa3BnTUa HeO0BX0OMMbIX YMEHWUA, FOTOBHOCTb afanTupoBaTbhCA B NPOdecCuoHanbHoOm cpeae;

6) aKonorn4eckoro BoOCnuTaHus:

3KOMOrmyeckn LenecoobpasHoe OTHOLLEHNE K MPUPOAE KaK UCTOYHUKY XXU3HM Ha 3emne,
OCHOBE €€ CyLLEeCTBOBaHWs, NMOHMMaHMe LIeHHOCTM 340pOBOro u 6es3onacHoro obpasa XM3HW,
OTBETCTBEHHOE OTHOLWIEHNE K COOCTBEHHOMY (PM3NYECKOMY M MCUXUYECKOMY 300POBbIO,
OCO3HaHMe LEHHOCTU cobnogeHus npaeBun  6e3onacHoro noBedeHUss npu  paboTte c
BelllecTBaMU, a Takke B CUTyaUUsIX, YrpoXatoLmMX 300POBbI0 U XU3HU Nogewn;

CMOCOBOHOCTM MPUMEHATb 3HAHWSA, MNONy4Yyaemble MPU U3YyYEHUU XUMWUW, OIS peLleHus
3alay, CBA3aHHbIX C OKpY>KaloLlen NpupoaHon cpeaon, Ang NOBbILEHUS YPOBHS 3KONOrM4ecKom
KynbTypbl, OCO3HaHWS rnobanbHOro xapakrepa 3KONorm4yeckux npobnem n nyTten Ux peleHns
nocpeacTBOM METOAOB XMMUW, 3KONMOrMYECKOro MbILIMEHMS, YMEHUSA PYKOBOACTBOBAaTLCA MM B
no3HaBaTenbHOW, KOMMYHUKaTUBHON U COLMAnbHOM NPaKTUKeE.

METAMNPEOMETHbIE PE3YNbTATDI

B cocrtaBe meTanpegMeTHbIX pe3ynbTaToOB BbIAENAT 3HaYMMble AN POPMUPOBAHUS
MUPOBO33peHNsT ObLLeHayYHble MOHATUS (3aKOH, TEOpUs, NPUHUMM, rMnoTesa, akT, cucTema,
NMPOLECC, SKCNEPUMEHT 1 OPYroe.), KOTOpble UCMOSb3YTCA B €CTECTBEHHO-HAYYHbIX Y4E€OHbIX
npegMeTax u no3BonsoT HA OCHOBE 3HAHUNM U3 3TUX NpeaMeToB OpMNPOBaTL NpPeacTaBneHne
O LIENIOCTHOW Hay4YHOW KapTUHE MUpa, U YHUBEpPCarbHble y4ebHble 4eNCTBUS (MO3HaBaTENbHbIE,
KOMMYHUKaTUBHLIE, PErYNATUBHBIE), KOTOpble obecneunBaoT POPMUPOBaAHME TOTOBHOCTU K
CaMOCTOSITENTbHOMY MTAHUPOBAHMIO N OCYLLIECTBIIEHNIO Y4EOHON OEATENBHOCTM.

NMosHaBaTenbHble YyHUBeEpcasibHble y4eOHble AeCTBUSA

BasoBble noruyeckue gencTBus:

YMEHMS UCMoNb3oBaTb MNPUEMBbI  JIOTUYECKOTO MBbILMIEHNST MPU  OCBOEHUW 3HAHUN:
packpbiBaTb CMbICIT  XMMWYECKUX MOHATUA  (BbIAENSATb WX  XapakTepHble  MpU3HaKM,
yCTaHaBnMBaTb B3aMMOCBS3b C APYIMMU NOHATUSIMI), MCNOSb30BaTh MNOHATUS AN 00 bACHEHUS
OTAenbHbIX (haKTOB U SIBMEHMW, BblOMpaTb OCHOBAHWA W KpUTepuM Ons Knaccudpumkaumm
XUMMUYECKNX BELLLECTB M XMMUYECKNX peaKkumi, yCTaHaBNMBaTb NPUYMHHO-CIIEACTBEHHbIE CBSA3N
Mexay obbekTaMm U3yveHus, CTPOUTb FNIOTMYECKNE pacCyXaeHnst (MHAYKTUBHbIE, AeOYKTUBHbIE,
no aHanoruu), genaTb BbIBOAbl U 3aKMNOYEHWS;

YMEHME MPUMEHATb B MpOLecce MNO3HaHMSA MOHATUA (MpeaMeTHble U MeTanpeaMeTHbIE),
cUMBOSIMYECKME (3HaAKOBbIE) MOAENW, UCMOMb3yeMble B XMMWUKM, MNpeobpasoBbiBaTb LUMPOKO
NPUMEHsIeEMbIE B XUMUN MOAESNbHbIE NMPEeACTaBNEeHNA — XUMUYECKMIA 3HAK (CMMBOJS SrieMeEHTa),
XumMmyeckas opmyna u ypaBHEHME XMMWUYECKOW peakumMM — nNpu  peLleHMn Yy4yebHo-
nosHaBaTesflbHbIX 3agdady, C Y4Y4ETOM ITUX MOAENbHbIX MPEeACTaBNEHUN BbISBNATL U
XapaKTepn3oBaTb CYLLECTBEHHbIE MPU3HAKNU M3YyYaeMbIX OOBHLEKTOB — XMMWYECKUX BELLECTB U
XUMWYECKUX peakuui, BbisIBNATb OOLLUME 3aKOHOMEPHOCTWU, NMPUYMHHO-CNEOACTBEHHbLIE CBA3N U
NPOTUBOPEYMS B N3ydaeMbIX NpoLeccax U SBMEeHUSX.

BasoBble nccnegoBaTtenbCkue OENCTBUA:

YMEHME MCMNOMb30BaTb MOCTABMEHHbIE BOMPOCHI B Ka4ecTBe WUHCTPYMEHTa Mo3HaHus, a
Takke B KaveCTBe OCHOBbI Ans OPMUPOBaHMS TUNOTE3bl MO MNPOBEPKE MNPaBUITbLHOCTU
BbICKa3blBaeMbIX CYXXOEHUIA;

npuobpeTeHne onbiTa NO NIAHUPOBAHWUIO, OpPraHM3auMn M NPOBEAEHUID YYEHUYECKUX
3KCNEPUMEHTOB, YMEHMe HabngaTb 3a XO0AOM npouecca, CaMOCTOATENbHO MPOrHO3MpPOBaTh
ero pesynbrtat, opmynmpoBaTb 0606LLEeHNA 1 BbIBOALI MO pe3ynbTataM NpoBeAEHHOMO OnbITa,
nccneaooBaHusl, COCTaBMNATb OTYET O NpoAenaHHon paboTe.

Pa6oTta c nncpopmauuen:



yMeHne BblOMpaTb, aHanuanpoBaTb W MHTEPNPETUMPOBaTb MHAOPMALMIO Pa3NNYHbLIX
BMOOB U (hOPM NpeACTaBrieHUs, noslyYaemyto M3 pasHblX MCTOYHMKOB (Hay4HO-MonynsipHas
nutepaTypa XMMUYECKOrO CoAepKaHusi, cnpaBouYHble nocobus, pecypcbl WHTepHeTa),
KPUTMYECKM OLleHNBATb NPOTUBOPEYUNBYIO M HEOOCTOBEPHYO MHDOPMALINIO;

YMEHME NPUMEHATb pasnNuyHblie MeTOAbl M 3anpockl NpU NOUcKe N oTbope MHpopmaumm m
COOTBETCTBYKOLMX AaHHbIX, HEOOXOOUMbBIX ANsi BbIMNOSIHEHUS Y4EeOHbIX W MNO3HaBaTENbHbIX
3agady onpegenéHHoro  Tuna, npuobpeTteHne onbita B 0bnactM  MCMNOMb30BaHUSA
MH(POPMALIMOHHO-KOMMYHUKATUBHbIX ~ TEXHOMOMMA,  OBNageHWe  KynbTypoM  aKTMBHOIO
NCNONb30BaHWS pPasfMYHbIX MOWCKOBbLIX CUCTEM, CaAMOCTOATENbHO BblOMpaTb ONTUMAarnbHYO
dopmy npeacTaBneHus MHGOPMaLUN U UNIOCTPUPOBATL pellaeMble 3adayvn HECIOXHbIMU
cXemamu, guarpaMmmamu, gpyrumm oopmamm rpadoukm U Mx KoMGMHaunamu;

yMEHMe UCnonb3oBaTb M aHanuavMpoBaTb B npouecce yd4ebHOM M nccnenoBaTernibCKon
OeATenbHOCTU  MHAOPMAaUMl0 O  BNUSIHUM  MPOMBILLINIEHHOCTU, CENbCKOr0 XO03SINCTBa WU
TpaHCNopTa Ha COCTOSIHNE OKPY>KatoLLLEe NPUPOOHOW cpeabl.

KoMMyHMKaTUBHbIE YHUBEpPCalnbHble y4eOHble AeNCTBUSA:

yMeHUs1 3agaBaTb BoOnpocbl (B xoge Auanora u (MnvM) AWCKYCCUMM) MO  CyLlecTBy
obcyxgaemon TeMbl, (OPMynMpoBaTb CBOM MNPEANOXEHUS OTHOCUTENbHO BbIMNOMHEHUSA
npeanoXeHHoON 3agayu;

YMEHUS NpPencTaBnsaATb MONyYeHHble pe3yrbTaTbl MO3HABATENIbHOW AEATENbHOCTU B
YCTHbIX U MUCbMEHHBIX TEKCTaX; AeNaTb Npe3eHTauuto pe3ynbTaToB BbINOMHEHUS XMMUYECKOTO
aKkcnepumeHTa (nabopartopHoro onbiTa, nNabopaTtopHon paboTbl MO WMCCIEAOBaHMIO CBOWCTB
BellecTB, ydebHOro npoekra);

YMEHMS y4ebHOro coTpydHU4ecTBa CO CBEPCTHMKAMM B COBMECTHOWM MO3HaBaTENbHON U
nccnegoBaTernibCkoN AEATENbHOCTU MPU pPelleHnn BO3HMKaKLWMX NpobrieM Ha ocHOBe y4véTa
oOLMX MHTEPECOB WU cornacoBaHusa nosvumni (obcyxaeHusi, obMeH MHEeHUSIMU, «MO3rOBble
LWTYPMbI», KOOPAMHAUNS COBMECTHbIX OENCTBUIA, ONpeaeneHne KputTepmes No OLEHKE KavyecTBa
BbIMNOSHEHHOW paboThbl U Apyrue).

PerynaTtuBHbIe yHUBepcanbHble y4eOHble AeNCTBUSA:

YMEHME  CaMOCTOATENbHO  onpefensitTb  Uenu  AedATenbHOCTW,  NiaHMpOoBaTb,
OCYLLECTBIATb, KOHTPONMPOBATb M MNP HEOOXOOMMOCTU KOPPEKTMPOBATL CBOK OEATENIbHOCTD,
BblOnpate Hambonee adpdekTuBHbIE CNOCOObLI pelleHns y4ebHbIX 1 No3HaBaTesbHbIX 3adad,
CaMOCTOSTENbHO COCTaBNATb UM KOPPEKTUPOBATb MPEANIOXKEHHbIN anropuTM SEWCTBUMA MNpu
BbINONIHEHMM 3aJaHWA C YYETOM MONYYEHUS] HOBbIX 3HaHUM 00 Ku3yvaeMbix OObekTax —
BELLEeCTBax U peakumsx, oLeHnBaTb COOTBETCTBME NONYYEHHOro pesynbTaTta 3asBleHHOW Lenu,
YMEHME UCMNOonb30BaThb M aHaNU3NpoBaTb KOHTEKCTbI, Mpeanaraemble B YCNOBMM 3ag4aHNN.

NMPEOMETHBIE PE3YIIbTATbI

B cocrtaBe npegMeTHbIX pe3ynbTaTOB MO OCBOEHUIO 00A3aTenbHOro COAEepXKaHus,
YCT@HOBIIEHHOIO [JaHHOW defepanbHon paboyern MNporpamMmoK, BbIOENSAKT: OCBOEHHbIEe
obyvyallmMMnca HaydHble 3HaHus, yMeHuss K cnocobbl AencTBuUn, chneunduyeckme ang
npeameTHon obnactn «Xumus», BuObl AEATENbHOCTM MO MNOMYYEHUIO HOBOMO 3HaHWS, €ro
WHTEpnpeTaumm, npeobpasoBaHnO U NPUMEHEHMIO B Pa3fMYHbIX Y4EOHbIX 1 HOBbIX CUTyauUsX.

K koHuy oby4yeHus B 8 knacce npeameTHble pe3ynbTaTbl Ha 6a30BOM ypOBHE OOSMKHbI
oTpaxaTb CHOPMUPOBAHHOCTL Y 00YYaIOLLMXCA YMEHUNA:

e packpbliBaTb CMbICT OCHOBHbIX XMMWYECKUX MOHSTUI: aTOM, MONEeKyna, XMMUYEeCKuUin
9NIEMEHT, MNpPOCTOE BELWECTBO, CMOXHOE BeLlecTBO, CMecb (ogHOpoAHas u
HeoaHOopoAHas), BaneHTHOCTb, OTHOCUTENbHAsi aTOMHasi U MOJeEKynspHas Macca,
KONMYEeCTBO BelLEecTBa, MOINb, MOMSpHas Macca, MaccoBasi OONs XUMUYECKOro
anemMeHTa B COeAMHEeHMU, MOMSPHbIA 0O0BLEM, OKCuA, KMCroTa, OCHOBaHWe, COflb,
3NEeKTPoOTPULATENBHOCTD, cTeneHb OKUCNEHNS, XUMUYeckas peakuus,
Knaccudukaums peakuumn: peakunm COeAMHEHWUs, peakuMy pasnoXeHus, peakuun



3aMeLleHns, peakuunm obMeHa, 3K30- U JHAOTEPMUYECKME peakuun, TernroBoun
adbdeKkT peakuuu, A90p0 aTomMa, SNMEKTPOHHbLIA CNoWM aTtomMa, aTOMHas opbuTansb,
paguMyc atoma, XuMuyeckasi CBf3b, MOMsSpHasi U HENonsipHasl KoBareHTHas CBs3b,
WOHHas CBA3b, UOH, KATUOH, aHWMOH, pacTBOpP, MaccoBas 40N BellecTBa (NpoLeHTHas
KOHLEHTpauus) B pacTeope;

e UANOCTPUPOBATL B3aUMOCBS3b OCHOBHbIX XMMWUYECKMX MOHATUN M MPUMEHSATb 3TU
MOHSATMS NPU ONUCaHWUM BELLECTB U UX NpeBpaLLeHnii;

® 1ICNOMb30BaTb XMMWYECKYID CUMBOMMKY ANSA COCTaBfieHus ¢opmyn BewectB wu
YpaBHEHWI XMMUYECKUX peaKkuuni;

e onpegenaTb BaNEHTHOCTb aTOMOB 3f1IEMEHTOB B OGUHAPHbIX COeOMHEHMUSAX, CTeneHb
OKUCMEHNS 3NeMEHTOB B OWHApPHbIX COEAMHEHUSX, NPUHALMNEXHOCTb BeLecTB K
onpefenéHHomy Kraccy CcoeavHeHun no dopmynam, BUL XMMUYECKOW CBS3M
(koBaneHTHas U MOHHas) B HEOPraHUYECKNX COEANHEHNSX;

e packpblBaTb cMmbicn Nepuogmyeckoro 3akoHa [. N. MeHgeneeBa: AeMOHCTPUPOBaTh
NMOHUMaHWe NEePUOANYECKON 3aBUCUMOCTU CBOWCTB XUMMUYECKMX INIEMEHTOB OT UX
nonoxeHus B [lepuogmyeckon cucTeme, 3aKOHOB COXPaHEHWs MacChbl BeLLecTB,
NMOCTOSIHCTBA COCTaBa, aTOMHO--MOMEKYNAPHOro y4eHusl, 3akoHa ABoragpo;

e onucbiBaTb W XxapakTepu3oBaTb TabnuuHyio copmy [lepnognyeckon cucTemsbl
XUMUYECKNX INEMEHTOB: pasnuyaTb MOHATUA «rnaBHas noarpynna (A-rpynna)» u
«noboyHas nogrpynna (b-rpynna)», manble n 6onblunMe nepuoabl, COOTHOCUTb
0bo3HayeHus, KoTopble uMetoTca B Tabnuue «lMeproguyeckas cuctema XMMUYECKNX
anemeHToB [1. . MeHaeneeBa» C YACNOBbIMU XapakTEPUCTUKAMU CTPOEHUSA aTOMOB
XUMUYECKNX 3IeMEHTOB (COCTaB M 3apsag sgpa, obuwee 4YMcno 3rekTPoHOB U
pacnpegeneHne nx No aNeKTPOHHbLIM CIosIM);

e KnaccmuumpoBaTb XUMUYECKNE ANEMEHTLI, HEOpPraHMYeckne BellecTBa, XMMUu4eckmne
peakuumn (No 4YUCry M COCTaBy Y4YacCTBYIOLIMX B peakuMu BellecTB, MO TENnoBoOMy
appekTy);

e XapakTepusoBaTb (OnucbiBaTb) OOLIME XMMWUYECKME CBOMCTBA BELLECTB pPasfnU4HbIX
KnaccoB, MOATBeEPX4ad oOnucaHWe npuMepamMum  MOMEKYNSPHbIX  YpaBHEHUN
COOTBETCTBYIOLLNX XUMUYECKNX peaKkuui;

e [pPOrHO3MpoBaTb CBOWCTBA BELLECTB B 3aBUCUMOCTU OT UX Ka4yeCTBEHHOro COCTaBa,
BO3MOXHOCTUW MPOTEKAHNA XUMUYECKMUX NPeBPaLLEeHUN B pasfUYHbIX YCIOBUSIX;

e BbIYUCAATb OTHOCUTESNbHYH MOMEKYNAPHYIO U MOMSIPHYIO MacChl BELLLECTB, MAaCCOBYO
OO0 XMMUYECKOTO arieMeHTa no oopMyrie cCoeaAnHEHNs, MacCoBYO A0S0 BellecTBa
B pacTBOpe, NPOBOAUTL PacyY€Tbl MO YPaBHEHMIO XUMUYECKOW peakuuu;

e [PUMEHATb OCHOBHbIE ONepauun MbICIUTENBHON OEeATENIbHOCTU — aHanmM3 U CUHTES,
cpaBHeHue, 0bobLleHne, cuctemaTudaumio, Knaccudukaumio, BeisBNeHne npUYnHHO-
-CNeACTBEHHbIX CBA3EN — AN U3YYEeHUS CBOWCTB BELLECTB U XMMMUYECKUX peakLumu,
€CTEeCTBEHHO-Hay4Hble  MeTOoAbl  MNO3HaHMs  —  HabniogeHue,  n3MepeHue,
MoAenupoBaHue, aKCNepuMeHT (peanbHbli U MbICIIEHHbIN);

e cregoBaTb npaBunamM MOMb30BaHUS XMMUYECKOW nocyaon u  nabopaTtopHbIM
obopynoBaHueM, a Takke npasunam obpalleHusi ¢ BellecTBamuM B COOTBETCTBUMU C
WHCTPYKUMSIMU MO BbINOSTHEHMIO NAabOpaTOPHbIX XMMUYECKUX OMbITOB MO MOSTYYEHNIO U
cobvpaHuio rasoobpasHbix BeLllecTB (BoAOpOAa W Kucropoga), NpPUroTOBMEHMIO
pacTBOpoB C oOnpedenéHHon MaccoBoM [JoNen pacTBOPEHHONo  BeLlecTBa,
nnaHuWpoBaTtb W MPOBOAUTL XMMWUYECKME SKCMEPUMEHTbI MO  pacno3HaBaHWIo
pacTBOPOB LUenoYern U KACHOT C NOMOLLLID MHOMKATOPOB (NakMyc, eHondgTaneuH,
MEeTUnopaHx n apyrue).

K koHuy oby4veHusa B 9 knacce npeameTHble pe3ynbTatbl Ha 6Ga30BOM ypOBHE OOSMKHbI

oTpaxaTb CPOPMUPOBAHHOCTL Y 0BYYaIOLLMXCA YMEHUNA:



packpbiBaTb CMbICIT OCHOBHbLIX XMMWYECKUX MOHATUN: XUMWYECKUA 3NIEMEHT, aToM,
MOMeKyna, WOH, KaTWUOH, aHWOH, NPOCTOE BELEeCTBO, CIOXHOE BeLlecTBO,
BaNEeHTHOCTb, 3NIEKTPOOTPULIATENBHOCTL, CTENEHb OKUCMEHUS, XMMNYECcKas peakuus,
XUMMYecKkas CBs3b, TEMMoBon ahdekT peakumm, MOfb, MOMSPHbLIN 0O6BEM, pacTBop,
3MEKTPONUTLI, HEANEKTPONUTLI, ANEKTPONUTMYECKasa AMccounaums, peakumm NOHHOro
obmeHa, kaTanusaTop, XUMUYEeCcKoe paBHOBecue, obpaTumble U HeobpaTumble
peakumu, OKNCIIUTENbHO-BOCCTAHOBUTESbHLIE peakumu, OKUCIUTEND,
BOCCTAHOBUTEMb, OKUCIIEHWE W BOCCTaAHOBIEHWE, annoTponusi, amdOTEPHOCTb,
XUMMYeckas cBA3b (KOBaneHTHasl, MOHHas, MeTannuyeckad), Kpuctannuieckas
peLléTKka, Koppo3us MeTannos, Cnasbl, CKOPOCTb XMMUYECKON peakumn, npeaesibHo
ponyctumasn koHueHTpauma MNAOK sewectsa;

MNNIOCTPUPOBaTbL B3aMMOCBSI3b OCHOBHLIX XUMUYECKUX MOHATUA U NPUMEHATb 3TKU
NMOHATUS NPU ONMUCaAHMM BELLIECTB U UX NpeBpaLLeHNI;

MCnomnb3oBaTb XMMUYECKYHD CUMBOMWKY AN cocTaBneHuss dhopMyn BeLecTB U
YpaBHEHUI XMMUYECKUX peaKkuui;

onpenensatb BaNeHTHOCTb W CTeneHb OKUCIIEHUSS XUMWYECKUX 3fIeMEHTOB B
COEUHEHUAX pPasnNUYHOro COCTaBa, MPUHAASNIEXHOCTb BELLEeCTB K onpenenéHHoMmy
Knaccy coeavHeHuin no dopmyriam, BUL XMMUYECKON CBA3W (KOBareHTHasi, MOHHas,
MeTannuyeckast) B HeOpraHM4yeCcKux COeAUMHEHUsIX, 3apsg WoHa MO XMMUYECKOW
dopmyrne, xapaktep cpefbl B BOOHbIX pacTBOpax HEOpPraHUYecknx coegumHeHun, Tun
KpUCTannn4eckon peLlléTkM KOHKPETHOro BELLECTBa;

packpbiBaTb cmbicn [Neprnogmyeckoro 3akoHa . . MeHgeneesa 1 4eMOHCTPUpPOBAaTh
ero NnoHMMaHue: onucbiBaTb U XapakTepmnsoBaTb TabnuyHyto dopmy lMeprogmyeckon
CUCTEMbl XUMUYECKMX SMNEMEHTOB: pasnumyaTb MNOHATUA «rnaBHasa nogrpynna (A-
rpoynna)» un «noboyHas nogrpynna (b-rpynna)», manble u 6onblune nepuopbl,
COOTHOCUTb 0003Ha4YeHUsl, KOTOpble WUMEKTCss B Nepuoanyveckon Tabnuue, c
YMCMOBbLIMU XapaKTepUCTUKaMU CTPOEHUSI aTOMOB XMMUYECKUX 3NIEMEHTOB (COCTaB U
3apag sgpa, obliee 4Mcno SNeKTPOHOB M pacnpenerieHMe UX MNo  SrEKTPOHHbLIM
Cnosim), o6BbACHATL 06LLMe 3aKOHOMEPHOCTU B U3MEHEHMM CBOMCTB 3fIEMEHTOB U UX
COoeUHeHUn B Npeenax marsnbiX NepuoaoB M rMaBHbIX NOArpynn ¢ y4ETOM CTPOEHUS
X aTOMOB;

KnaccmnumpoBaTtb XMMNYECKME 3M1EMEHTbI, HEOPraHM4eCcKkne BeLllecTBa, XMMN4eckne
peakuumn (Mo 4YUCry M CocTaBy Y4yacCTBYIOLIMX B peakuMu BellecTB, MO TenrnoBoMy
3beKTY, MO UBMEHEHMIO CTENEHEN OKUCIIEHUSA XMMUYECKNX INIEMEHTOB);
XapakTepusoBaTb (onucbiBaTb) obwime u cneumduyeckme XuMMUYECKMe CBOWCTBA
NPOCTLIX U CMOXHbIX BeLecTB, NOATBepXAas onvcaHue npuMepamm MonekynspHbIX 1
WOHHBbIX YpaBHEHUI COOTBETCTBYIOLLNX XUMUYECKNX peakuui;

COCTaBNATb ypaBHEHUS 3MEKTPONUTUYECKON ANCcoUMaLnm KUCIOT, LenoYyen u coneu,
NOMHbIE U COKPALLEHHbIE YPABHEHUSA peakuni MOHHOro obmMeHa, ypaBHEHUS peakuui,
noaTBepXOawLWwux CyllecTBOBaHME reHeTU4eCcKoOM CBA3WM Mexay BellecTBamu
PasfiMYHbIX KNacCoB;

packpbiBaTb CYLLHOCTb OKUCNUTESIbHO-BOCCTAHOBUTENMbHBLIX peakunin nocpeacTBOM
COCTaBNEHUS 3NEKTPOHHOro GanaHca 3TUX peakuuii;

NpPOrHo3MpoBaTb CBONCTBA BELLECTB B 3aBUCUMMOCTU OT MX CTPOEHUSI, BO3MOXHOCTU
NPOTEKaHUS XUMUYECKNX NPeBPAaLLEHNI B Pa3fNYHbIX YCITOBUSX;

BbIYUCNSATL OTHOCUTESTbHYKO MOMEKYNSIPHYIO U MOMSIPHYIO MaccChl BELLLECTB, MacCOBYHO
OO0 XMMUYECKOTO arieMeHTa no oopmMyrne coeMHEHNs, MacCoBYO A0S0 BellecTBa
B pacTBoOpe, NPOBOAUTL PaCUY€TbI MO YPaBHEHMIO XUMUYECKOW peakuuu;

cobnogate npaBuna MOMb30BaHUA XMMWYECKOM nocyaon u  nabopaTopHbIM
obopygoBaHveM, a Takke npaswuna obpalleHus ¢ BewecTBamMy B COOTBETCTBMM C



WHCTPYKUMSIMU MO BbINOSIHEHWNIO NabopaTOpPHbIX XMMUYECKUX OMbITOB MO MOMYYEHUIO U
cobupaHunto razoobpasHbIX BELLLECTB (aMMUaka u yrineknucrnoro rasa);

NPOBOAMTL peakuun, NOATBEPXKAAOLME KaYeCTBEHHbIV COCTaB Pa3fNMyHbIX BELLECTB:
pacno3HaBaTb OMbITHBIM NyTEM Xnopua-, 6pomua-, nogua-, kapboHaTt-, docdar-,
cunukar-, cynbdar-, rMOPOKCUO-MOHbI, KaTUOHbI aMMOHUSA M WOHbl WU3YYEHHbIX
MeTanmnoB, NPUCYTCTBYIOLLME B BOAHBLIX PACTBOPax HeOpraHM4YeCckMx BeLecTB;
NMPUMEHSITb OCHOBHbIE OMepauny MbICAUTENBHOW OESATENbHOCTU — aHanu3 U CUHTES,
cpaBHeHne, oboblieHne, cucTtemMatm3aumio, BbISBNEHWE MNPUYUHHO-CNEACTBEHHbIX
CBA3eN — AN M3yYeHUs CBOWCTB BELLECTB U XMMWYECKUX peakuui, eCTeCTBEHHO-
HayyHble MeTodbl MNO3HaHWs — HabnogeHve, Wu3MepeHue, MOoAenvMpoBaHue,
SKCMEPUMEHT (pearnbHbl U MbICIIEHHbIN).



TEMATUYECKOE NNAHUPOBAHUE

8 KINACC
KonuyecTtBo 4yacoB
N;_> HaumeHoBaHue pas3genoB u Bcero KonTponbHbie Mpakrudeckme AneKTpoHHble (LU poBbie) obpa3oBaTenbHbIe
n/n  Tem nporpammbli paBoThLI paBoThL pecypcbl
Paszgen 1. MNepBoHaYanbHble XUMUYECKNE NOHATUA
Xnmusa — BaxkHast obnacTb
1.1 eCTeCTBoe'HaI:Mg / 5 0 2 Bubnunoteka LIOK https://m.edso0.ru/7f41837¢c
NPaKkTU4eCKon AesATEeNbHOCTH
yenoseka
1o | Bewecrsauxummieckue 15 1 0 BubnuoTeka LIOK https:/m.edsoo.ru/7f41837c
peakumm
Wtoro no pasgeny 20

Pazpgen 2. BaxHenwue npeacTtaBuTeNnu HeopraHM4YeCcKux BeLlecTB

Bosayx. Kucnopog. lNoHaTtue

2.1 6 0 1 Bubnunoteka LIOK https://m.edso0.ru/7f41837¢c
06 okcuaax

9o | BoAopoaflonsve o 8 0 1 BubnuoTeka LIOK https:/m.edsoo.ru/7f41837c
KMUCIOoTax U Consix

2.3 Bopa. Pacteope. Monatme 5 1 1 Bubnunoteka LIOK https://m.edso0.ru/7f41837¢c
06 ocHOBaHMsX

9.4 | OcHoBHbie knaccul 1 1 1 Bubnmoteka LIOK https:/m.edsoo.ru/7f41837¢
HEeOopraHM4YecKkMx coeanHEeHN

Wtoro no pasgeny 30

Pasgen 3. NMepnognyeckui 3akoH u Nepuogunyeckas cucrema xummyeckux anemeHToB [1. U. MeHaeneeBa. CTpoeHne aToMoB.
XumMmunuyeckas cBs3b. OKUCNIUTENbHO-BOCCTAHOBUTESbHbIE peakuumn

3.1

Mepuoanyeckuii 3akoH n
Meprnognyeckas cuctema
Xummyeckux anemeHtos [1. U.

Bubnunoteka LIOK https://m.edso0.ru/7f41837¢c




Menpgene-esa. CTpoeHue
aTtoma

XumMmmnyeckas cBssb.

3.2 | OkucnutenbHo- 8 Bubnunoteka LIOK https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTESNbHbIE peaKumm
UTtoro no pasgeny 15 bubnunoteka LIOK https://m.edsoo.ru/7f41837¢c
PesepBHOEe Bpems 3 Bubnuoteka LLOK https://m.edsoo.ru/7f41837c
OBLUEE KOJIMYECTBO YACOB 68

no NPOrPAMME




9 KINACC

Ne
n/n

HanmeHoBaHue pa3penos u
TeM nporpaMmmbI

KonuyecTBo YyacosB

Bcero

KoHTponbHbIe
paboTbl

MpakTu4yeckue
paboTbl

AneKkTpoHHbIe (U poBbIe) oOpa3oBaTeribHbIe
pecypcbl

Pazgen 1. BewecTBO U XuMmnyeckme peakumm

1.1

lMoBTOpEeHMe 1 yrnybneHne
3HaHWI OCHOBHbIX pa3fernos
Kypca 8 knacca

Bbubnuoteka LIOK https://m.edsoo.ru/7f41a636

1.2

OCHOBHbIE 3aKOHOMEPHOCTHU
XUMUYECKNX peaKkuun

Bubnunoteka LIOK https://m.edsoo.ru/7f41a636

1.3

OnekTponuTnyeckas
anccoumnauns. XvmMmmyeckmne
peakumm B pactBopax

Bubnunoteka LIOK https://m.edsoo.ru/7f41a636

Utoro no pasgeny

17

Pasgen 2. HemeTannbl u ux coegnHeHus

2.1

O6Lwas xapaktepucTuka
xmmMmmnyeckux anemeHToB VIIA-
rpynnbl. [anoreHsl

4

Bubnunoteka LIOK https://m.edsoo.ru/7f41a636

2.2

O6Lwas xapakrepucTuka
XUMUYECKMX anemeHToB VIA-
rpynnbl. Cepa n eé
coevHeHNns

Bubnunoteka LIOK https://m.edsoo.ru/7f41a636

2.3

O6Lwas xapakrepucTuka
XUMUYecKnx anemeHToB VA-
rpynnbl. A30T, dpocop n nx
coeauHeHns

Bubnunoteka LIOK https://m.edsoo.ru/7f41a636

24

O6Lwas xapakrepucTuka
XUMUYECKMX anemeHToB IVA-
rpynnbl. Yrnepoa n KpemMHui

Bubnunoteka LIOK https://m.edsoo.ru/7f41a636




n nx coeanHeHua

Wtoro no pasgeny

25

Pasgen 3. Metannbl n nx coeauHeHns

3.1 O6wwme cBoncTBa MeTansoB 4 bubnunoteka LIOK https://m.edsoo.ru/7f41a636
3 | DAKHENWME METanmbI u ux 16 Bubnmoteka LIOK https:/m.edsoo.ru/7f412636
coeavHeHns
WUTtoro no pasgeny 20
Pazgen 4. Xumusa n okpyxarlias cpega
4 | Bewecrsau marepuansi s 3 Bubnuoteka LIOK https:/m.edsoo.ru/7f41a636
XM3HWN YenoBeka
WUTtoro no pasgeny 3
PesepBHOE Bpems 3 Bbubnunoteka LIOK https://m.edsoo.ru/7f41a636
OBLUEE KOJIMYECTBO YACOB 68

Nno NPOrPAMME




NOYPO4YHOE NNAHUPOBAHUE
8 KIACC

KonunyecTtBo 4yacos

O6opyaoBaHue

No Harta OneKTpoHHbIe uudpoBbIe LleHTpa «TouKa
Tema ypoka KoHTponbHble | [pakTuyeckue | u3yye | obpasoBaTesibHble
n/n Bcero pocTta»
paboTbl paboTbl HUs pecypchbl
1 MNpeameT xuMmn. Ponb XUMUK B KU3HU 1 Bubnuoteka LIOK
YyenoBeka. Tena v BellecTsa https://m.edsoo.ru/ff0d210c
2 [MoHATHEe 0 MeTogax NO3HaAHUSA B XUMUK 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0d227e
MpakTuueckas pabota Ne 1 «[Mpasuna Lindposas
3 paboTbl B nabopatopuu 1 Nprémb 1 1 Bubnuoteka LIOK XnMmn4eckas
ob6palleHns ¢ nabopaTopHbIM https://m.edsoo.ru/ff0d23dc | Tabopatopus
o60opyaoBaHEM» «Releon»
4 YucTble BewecTBa u cmecu. Cnocobbl 1 Bubnuoteka LIOK
pasgenenns cmecen https://m.edsoo.ru/ff0d26ca
Lindbposas
o | e 1
- https://m.edsoo.ru/ff0d28c8 | nabopaTopus
noBapeHHOW Conun)» «Releony
Bubnuoteka LIOK
6 ATOMBI 1 MOrnekysTb ! https://m.edsoo.ru/ff0d2a6c
7 XNUMUYECKNE INIEMEHTbI. 3HaKK 1 Bubnuoteka LIOK
(CcMMBOIbI) XMMUYECKNX 3NIEMEHTOB https://m.edsoo.ru/ff0d2be8
Lincpposasg
8 lMpocTble u cnoXxHble BellecTa 1 Bubnnotexa LIOK xummHeckas
https://m.edsoo.ru/ff0d2a6c | nabopaTopus
«Releon»
9 ATOMHO-MOMNEKYNsIpHOE y4YeHne 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKoH NOCTOSIHCTBa COCTaBa BELLECTB.
10 Xumunyeckas gopmyna. BaneHTHoOCTb 1 Bubnuorexa LIOK

adTOMOB XMMUNYECKNX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11

OTHOCUTENbHaAs aToMHas Macca.

Bubnuoteka LIOK




OTHocuTenbHas MOJeKynsapHada macca

https://m.edsoo.ru/ff0d323c

MaccoBas 4onst XMMMYECKOro afieMeHTa

Bubnuoteka LIOK

12 B COeANHEHUN https://m.edsoo.ru/ff0d350c
13 KonnyecTtBo BewectBa. Monb. MonspHas Bubnuoteka LIOK
mMacca https://m.edsoo.ru/ff0d5230
14 dursmnyeckmne n XuMmmnyeckune sBrneHus. Bubnuoteka LIOK
Xnmunyeckas peakums https://m.edsoo.ru/ff0d37fa
15 [Mpur3Hakn 1 ycrioBnsa npoTekaHus Bubnuoteka LIOK
XUMWUYECKNX peaKumm https://m.edsoo.ru/ff0d3a16
16 3akoH CoXpaHeHUst Macchbl BELLIECTB. Bubnuoteka LIOK
XnMunyeckme ypaBHeHUs https://m.edsoo.ru/ff0d3b88
7| asuisormn no ypammermm xamccHx EutinuoTora LIOK
tuecTsa rio yp https://m.eds00.ru/ff0d5708
peakuum
18| (commonin poanowemmn, i Gunmoraa LIOK
A P ’ W ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
19 | omumnonensor, OSobieme ButioTera LIOK
H Anet. e https://m.edsoo.ru/ff0d40c4
cucTemMaTM3aumus 3HaHWM
20 KoHTponbHas pabota Ne1 no Teme Bnbnnoteka LIOK
«BellecTtBa 1 xumnyeckme peakumm» https://m.edsoo.ru/ff0d4290
| e e e e
PoA P https://m.edsoo.ru/ff0d448e
BeLecTBo. O30H
o | e s ot sirorta Lok
poAa {peaku ’ https://m.edsoo.ru/ff0d4614
ropeHue). MNMoHsaTMe 06 okcuaax
23| naboparopmin mpoweemoom Euiuarora LIOK
parop P ' https://m.edso0.ru/ff0d497a
MpumeHeHue kucropoaa
o4 TennoBou adhdeKkT XMMNYECKon peakuum, Bubnnoteka LIOK

NOHATME O TEPMOXNMNYECKOM

https://m.edsoo.ru/ff0d4790




YPaBHEHUU, 3K30- N SHOOTEPMUNYECKUX
peakumnax

Tonnueo (HedTb, Yyrofnb U MeTaH).

Bubnuoteka LIOK

25 3arpsisHeHne Bo3gyxa, cnocobbl ero httos://m.edsoo.ru/f0ddcda
npegoTBpaLleHus Hps-iim.ecsoo. UTLCAc=a
MpakTnyeckas pabota Ne 3 no Teme Hucposas
26 «lMony4eHne n cobupaHue kucnopoaa, Bubnvorexa LIOK xumrreckas
U3YUGHNE Er0 CEOWGTED https://m.edsoo.ru/ff0d4ae2 | nabopatopus
«Releon»
o7 Bopopon — anemMmeHT 1 npocToe Bubnuoteka LIOK
BellecTBO. HaxoxaeHne B npupoae https://m.edsoo.ru/ff0d4dd0
08 dusmnyeckme n xmMmmyeckue CBoMCTea Bubnuoteka LIOK
Bogopogaa. [pymeHeHne sBogopoaa https://m.edsoo.ru/ff0d4dd0
29 [MoHATNE O KMCnoTax U conax Bubnuorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Cnocobbl nony4yeHns Bogoposa B Bubnuoteka LIOK
naboparopum https://m.edsoo.ru/ff0d4dd0
MpakTnyeckasn pabota Ne 4 no Teme Hucposas
31 «lMony4yeHne n cobrpaHue Bogopoaa, Bubnuorexa LIOK xumnaeckas
n3yyeHne ero CBOMCTB» https://m.edsoo.ru/ff0d4f42 | naboparopus
«Releon»
32 MonsipHbin 06bEM ra3os. 3akoH Bubnnoteka LIOK
Asoragpo https://m.edsoo.ru/ff0d542e
BbluncneHust o6béma, konnyecTea
33 BelllecTBa rasa no erc: N3BECTHOMY Bubnuorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KONM4YecCTBY BeLLecTBa UM 00bEMY
BblumcneHnst o-6bLEMOB ra3os Mo
34 YPaBHEHUIO peakLnm Ha OCHOBE 3aKOHa Bubnuorexa LIOK
. y https://m.edso0.ru/ff0d5708
OOBEMHbIX OTHOLLEHWIA ra30B
35 dusnyeckme n Xummnyeckne cBoncTea Bubnnoteka LIOK
BOAbI https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBaHuii. MoHATME 06 Bnbnnoteka LIOK
nHOuKaTopax https://m.edsoo.ru/ff0d59e2
37 Boga kak pactBoputens. HacbIwWweHHble n Bubnuoteka LIOK




HEeHacCblLLEeHHblEe pacTBOpPbI. MaccoBas
[onAa BelwecTtBa B pacTtBope

https://m.edsoo.ru/ff0d5b40

MpakTnyeckasn pabota Ne 5 no Teme
«[puroToBneHne pacTBOpoOB C

Bubnuoteka LIOK

38 onpenenéHHon MaccoBon gonen https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BeLLEeCTBa»
39 KoHTponbHasa pabota Ne2 no teme Bubnuoteka LIOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcumabl: cocTaB, knaccudukaums, Bubnuoteka LIOK
HOMeHknaTypa https://m.edsoo.ru/ff0d664e
lMonyyeHue 1 xmmmyeckme CBOMCTBA
41 KVICJ'I};THI:IX OCHOBHbIX U aMpOTEPHbIX Bubnuorexa LIOK
' https://m.edsoo.ru/ff0d664e
oKcuaoB
42 OcHoBaHus: cocTas, knaccudukaLms, Bubnuoteka LIOK
HOMeHKnaTtypa https://m.edsoo.ru/ff0d67ca
43 [Mony4yeHue n xmumMuyeckne CBOMUCTBa Bubnnoteka LIOK
OCHOBaHWi https://m.edsoo.ru/ff0d67ca
44 Kucnotbl: cocTtaB, knaccudpumkaums, Bubnuoteka LIOK
HOMEHKnaTypa https://m.edsoo.ru/ff0dfee2
45 [Mony4yeHue n xmumMnyeckne CBOMUCTBa Bnbnnoteka LIOK
Kucnot https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HomeHknaTypa,
46 CI'IOCO(6bFI) I'IgﬂyHLHI/IFI xmmmqgfme Brbnmorexa LIOK
g ' https://m.edsoo.ru/00ad9474
CBOWICTBaA
MpakTuyeckas pabota Ne 6. Peluervie Lindposas
47 3KCMepUMeEHTanbHbIX 3a4ad no Teme Bubnnoteka LIOK XumMmn4eckasi
«OCHOBHbI€ KNacchl HEOpraHUYeCcKmX https://m.edso0.ru/00ad9b7c| Nabopatopusi
coeayHeHU» «Releon»
48 "eHeTU4Yeckas cBA3b Mexay Knaccamm Bubnuoteka LIOK
HeopraHM4YeckMx coeguHeHnn https://m.edsoo.ru/00ad9a50
. Bubnuoteka LIOK
49 O606LeHre n cuctematmsaums 3HaHUn https-//m.edsoo.ru/00ad9ch?
50 KoHTponbHas pabota Ne3 no teme Bnbnnoteka LIOK




"OCHOBHbI€ KIacCbl HEOpPraHN4YeCcKnx
coeanHeHnn"

https://m.edsoo.ru/00ad9e1a

MepBble NoMNbITKM KNaccudmnkaummn

Bubnuoteka LIOK

51 XUMUNYECKNX aneMeHTOoB. [ToHATHe o httos-//m.edsoo.ru/00adoffa
rpynnax CXOAHbIX 311IEMEHTOB AUpS./im.edsoo.lUf adota
Meproguyeckun 3akoH u MNepuoanyeckas

52 cmcE)TeMﬂa XUMUYECKMX anemeﬁ)-lToﬂB a. n. Bubnuorexa LIOK

https://m.edsoo.ru/00ada52c
MeHgeneesa
53 Mepuropgbl, rpynnel, nogrpynnbl Bubnmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c

54 CtpoeHne atomoB. CocTaB aTOMHbIX Bubnnoteka LIOK
apep. sotonbl https://m.edsoo.ru/00ada342
CTpoeHne aneKTPOoHHbIX 06onoYek

55 aTOpMOB SJ'IeMeHTF())B Mepuoamnyeckomn Bubnuorexa LIOK

https://m.edsoo.ru/00ada6bc
cuctembl [1. I. Mengeneesa
XapakTepucTuka XMMNYEeCKoro arieMeHTa
56 noZro I'I(‘))J'IO)KeHI/I}O B Nepuoguyeckon Bubnuorexa LIOK
https://m.edsoo.ru/00ada824
cucteme . 1. MenpgeneeBa
3HaueHue Nepuogmnyeckoro 3akoHa ans

57 pa3BuTUS HayKu 1 npakTuku. 0. U. Bubnuoteka LIOK
MeHgeneeB — y4éHbIl, negaror u https://m.edsoo.ru/00ada96e
rpaxkgaHuH

58 OnekTpooTpuLaTENBLHOCTL aTOMOB Bubnuoteka LIOK
XUMUNYECKNX 3NNEMEHTOB https://m.edsoo.ru/00adaab8

59 MoHHasa xumnyeckas cBs3b Bubnmorexa LIOK

https://m.edsoo.ru/00adac34

60 KoBaneHTHas nonsipHas xumuyeckasi Bubnuoteka LIOK
CBSA3b https://m.edsoo.ru/00adaab8

61 KoBaneHTHas HenonsipHasa xumuyeckasi Bubnuoteka LIOK
CBSI3b https://m.edsoo.ru/00adaab9

Bubnuoteka LIOK
62 CreneHb okvcneHus https://m.edsoo.ru/00adae28
63 OKkncnnTenbHO-BOCCTAHOBUTENbHbIE Bubnuoteka LIOK




peakuynn

https://m.edsoo.ru/00adb076

Bubnuoteka LIOK

64 OkucnnTenu n BOCCTaHOBUTENN 1 httos://m.edsoo.ru/00adb076
65 KoHTponbHas pabota Ne4 no teme 1 Bubnnoteka LIOK
«CTpoeHune atoma. Xummn4yeckasi CBA3b» https://m.edso0.ru/00adb486
66 Pe3epBHbIi ypok. O600LEeHne n 1 Bubnuoteka LIOK
cuctemaTmuaaums 3HaHuUmn https://m.edsoo.ru/00adb33c
67 PesepBHbIi ypok. O606LLeHne n 1 Bubnuoteka LIOK
cucTemMaTUsaunst 3HaHUN https://m.edsoo.ru/00ad9cbh?2
68 PesepBHbIvi ypok. O6o0LieHre un 1 Bubnuoteka LIOK

cuctemaTmsaumns 3HaHUn

https://m.edsoo.ru/ff0d61c6

OBUEE KOJIMYECTBO YACOB MO
NPOrPAMME

68




9 KNnACC

Ne Konuuecteo yacos Data 3neKTpoHHbIe uMdpoBbIe aszfy::$2:::
/' Tema ypoka Beero KoHTponbHble | [pakTU4eck| wusyyeH| obpasoBaTenbHble P
n/n paboTbi he paboTbI s pecypeh! pocTta»
Mepuogmnyecknii 3akoH. Nepuogudeckas

1 cucTema XxumMumyecknx anemeHTtos [. U. 1 Bubnuorexa LIOK
MeHaeneesa https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTU B U3MEHEHMMN CBOWCTB

. 5} K

2 XUMUYECKUX INIEMEHTOB NEPBbLIX TPEX 1 vbnvorexa LIO
NepyoIoB https://m.edso0.ru/00adb6b6

3 Knaccudmkauusa n HomeHknaTypa 1 BbubnuoTteka LIOK
HeopraHM4YeCcKNX BELLECTB https://m.edsoo.ru/00adb7e2

4 Buabl xumnyeckom cBs3an 1 TUMbI 1 Bbubnnoteka LIOK
KpUCTannu4eckmnx peLétok https://m.edsoo.ru/00adbac6
KoHTponbHas pabota Ne1 no teme

5 «lMoBTOpEHME N yrnybreHne 3HaHWN 1 1
OCHOBHbIX pa3gernoB Kypca 8 knacca»

6 Knaccundmkaumsa xuMmyecknx peakumi no 1 BubnuoTteka LIOK
pasnuyYHbIM Npu3Hakam https://m.edsoo.ru/00adbcb0
[MoHATNE O CKOPOCTU XMMNYECKON

7 peakumun. NoHATME O rOMOreHHbIX U 1 Bubnuorexa LIOK
reTepOreHHbIX peaKLsiX https://m.edsoo.ru/00adbe9a
[MoHATME O XMMUYECKOM PaBHOBECUM.

8 dakTophbl, BAMSOLWME HAa CKOPOCTb 1 Bubnuoteka LIOK
XUMUNYECKON peaKkunmn 1N NooXeHne https://m.edsoo.ru/00adc28c
XUMUYECKOro paBHOBECUS

9 OKMcnNTENbHO-BOCCTAHOBUTENBHbIE 1 Bubnuoteka LIOK
peakumm https://m.edsoo.ru/00adcade
Teopus aneKkTponUTUYECKOM

10 auvccoumaunn. CunbHble 1 cnabble 1 Bubnmorexa LIOK
- https://m.edsoo.ru/00adcd68

11 MoHHble ypaBHEHUS peakLmi 1 BubnuoTteka LIOK




https://m.edsoo.ru/00add448

XUMmyeckme cBomcTBa KUCHOT U

bubnuoteka LIOK

12 OCHOBaHWi B CBeTevI'Ipe,EI,CTaBJ'IeHI/II/I 06 httos-//m.edsoo.ru/00add5ds
3ANEKTPONUTUYECKON anccoumaumm AHpS./AM.eds00.furzladdods
P Bucnworera LOK
pea P https://m.edsoo.ru/00add8b2
auccoumaumm
14 MoHsaTMe o rmgponuse conen Bubnmorexa LIOK
AP https://m.eds00.ru/00add9d4
. Bubnnoteka LIOK
15 O0606LLeHne 1 cuctemaTmsaumsa 3HaHuUm https-//m.edsoo.ru/00addd12
Lindbposag
MpakTnyeckas pabota Ne 1. «PeweHne Bubnnoteka LIOK xvmmteckas
16 ) naboparopus
3KCNepUMEHTarbHbIX 3agay» https://m.edsoo.ru/00addbfa
«Releon»
7| onemanmmcon arcooamm Butnworera LOK
P A tnatna. https://m.edsoo.ru/00addec0
XMMUYeckme peakunm B pacTBopax»
8| Newtabomme coadorsa oo mowmone BuGnwotera LIOK
P P https://m.edsoo.ru/00addfe2
xnopa
18| mmnsscm oo, romrasme BuGnuorexa LIOK
> flony ' https://m.eds00.ru/00ade104
npUMeHeHne
Lindbposas
o | Moo utre e oo
y N . ’ https://m.edsoo.ru/00ade348 rlaboparopus
n3yyeHme e€ CBOMCTB» «Releon»
| o e e cromcre Lo
peakLAv, A P A https://m.edsoo.ru/00ade488
n30bITKe
29 O6uwasn xapakrepucTuka anemeHToB VIA- Bubnuoteka LIOK

rpynnbl

https://m.edsoo.ru/00ade64a




AnnoTponHble MoandvKauum cepsbi.

Bubnuoteka LIOK

23 Haxoxzene cepbi v 68 CO?'D'MHSHMM 8 https://m.edsoo.ru/00ade64a
npupoge. XMMuyeckme CBOMCTBA CEpbI
o4 CepoBopgopoa, CTpoeHune, pusnyeckmne n BubnuoTteka LIOK
XUMWUYECKME CBOWCTBA https://m.edsoo.ru/00ade802
| e e
’ https://m.edsoo.ru/00adea28
npuMeHeHne
XvMuyeckme peakumu, nexatiime B
o]
26 | e o oot
y P ’ 5 https://m.edsoo.ru/00adec8a
XnMmunyeckoe 3arpsisHeHne oKpyxatoLlen
cpeabl COeANHEHMAMM Cepbl
BbluncrneHne maccoBon gonn Bbixoga Bbubnuoteka LIOK
27
npoaykTa peakuuu https://m.edsoo.ru/00adec8a
O6wan xapakrepuctmka anemeHToB VA-
28 rpynnbl. A30T, pacnpocTpaHeHne B Bubnnoteka LIOK
npupoae, msn4eckme n XMuMmnyeckue https://m.edsoo.ru/00adeeab
CBOMNCTBA
29 AMMUMak, ero omanyeckme n XuMmmnyeckue Bubnuoteka LIOK
CBOWCTBA, NOMy4YeHne n NpuMeHeHne https://m.edso0.ru/00adf004
Lindposas
Mn o Ne 3
30 dHonyerue aumvaka, nayserme oro BuGorera LIOK naopatopus
e » VY https://m.edso0.ru/00adf180 parop
CBOWCTB» «Releon»
31 A30THas Kucnota, eé dusndeckune u Bbubnuoteka LIOK
XMUMUYeCcKMe CBONCTBA https://m.edso0.ru/00adf306
Mcnonb3oBaHne HUTPATOB U conen
|
yRooperuM. 7 P https:/m.eds00.ru/00adf518
OKpy)XatoLLlen cpefbl COeAMHEHNSMM
asoTa
33 docop. Okena docdopa (V) u Bubnuoteka LIOK




docopHasg kucrnota, hmsndeckme n
XMUMWUYECKME CBOWCTBA, MOSy4YeHne

https://m.edsoo.ru/00adf68a

Mcnonb3oBaHne chocdhaToB B kKayecTBe

Bubnuoteka LIOK

34 MVIHepaJ'II:IjbIX yoobpeHuin. 3arpsisHeHune https:/m.edsoo.ru/00adfc20
npupoaHon cpeabl oocatamm AUPS./Ih.edsoo.IUrZadies.
35 Yrnepopa, pacnpoctpaHeHne B npupoae, Bubnnoteka LIOK
hu3nyeckme N XMMmn4YecKkme CBOMCTBa https://m.edsoo.ru/00adfd9c
Oxkcugpl yrnepoga, ux dusnyeckme un
36 XUMUYECKME CBONCTBA. JKOMOrmyeckme BbubnuoTteka LJOK
npobnembl, CBAI3aHHbIE C OKCUOOM https://m.edsoo.ru/00adfebe
yrnepoga (IV)
37 YronbHas kucnota u eé conu Bubnuorexa LIOK
https://m.edso0.ru/00ae006¢c
MpakTuyeckasa pabota Ne 4 no Teme Hcpposas
" XMMmyeckas
Mony4eHue yrnekncnoro rasa. Bubnnoteka LIOK
38 ) nabopaTtopus
KauecTBeHHas peakuus Ha kapboHaT- https://m.edsoo.ru/00ae027e
" «Releon»
WOH
3| opramsoms sewcoreaK Kok Eumorers LIOK
P = https://m.edsoo.ru/00ae054e
coeanHeHusaX yrnepoaa
40 KpemHun n ero coegnHennsi Bubnvorexa LIOK
P A https://m.edsoo.ru/00ae080a
MpakTnyeckasn pabota Ne 5. PelueHue Hcpposas
XMMU4eckas
41 3KCnepuMeHTarbHbIX 3a4a4 no Teme Bubnnoteka LIOK 6
«BaxHenwme HemeTanmnbl U nx https://m.edso0.ru/00ae0bf2 nabopaTopus
«Releon»
coeguHeHnsa»
2| e e Euuora LIOK
https://m.edso0.ru/00ae0e18
coeUHEeHNsA»
Obwas xapakrepncTmka XMMN4YeCcKmx
43 3r1eMEeHTOB — MeTarnros. Bubnnoteka LIOK

MeTannuyeckasi CBA3b U MeTannuyeckas
KpucTannuyeckas pelétka. dPusmyeckue

https://m.edsoo.ru/00ae103e




CBOWCTBa MeTasnsoB

XUmMm4yeckmne cBomcTBa MeTasnnos.

bubnuoteka LIOK

44 ONEeKTPOXMMUYECKNI PAS, HANPSDKEHUI httos-//m.edsoo.ru/00ae1156
MeTannoe DUPS./AM.eqs00.fUrilae 1150
O6wume cnocobbl MoNy4eHUs MeTansos.
45 CnnaB.bl. BbluncneHus no ypaBHeHUsIM Bubnuoteka LIOK
XUMUYECKUX peakumn, eCnn OavH n3 https://m.edso0.ru/00ae1156
peareHTOB COAEPXUT NpUMecH
46 [MoHATNE 0 KOppPO3UMN MeTannoB Bubnuorexa LIOK
https://m.edsoo.ru/00ae1278
Bubnuoteka LIOK
4 lenoureie metanme https://m.edsoo.ru/00ae14b2
48 Okenabl M rmapoKeuabl HATPUS U Kanust Bubnmotexa LIOK
https://m.edsoo.ru/00ae14b2
49 LLlenoyHo3eMenbHble MeTansbl — Bbubnuoteka LIOK
KanbLUWN U MarHmm https://m.edsoo.ru/00ae15e8
50 BaxxHelwwmne coegnHeHns KanbLms Bubnnotexa LIOK
https://m.edsoo.ru/00ae15e8
51 O0606LeHne n cuctemaTmsaumsa 3HaHUn
59 >KécTkocTb Boabl U cnocobbl eé Bbubnuoteka LIOK
yCTpaHeHus https://m.edso0.ru/00ae1886
Lndposas
Mpaktnyeckas padota Ne 6 no Teme
53 ")EéCTKOCTb Bozbl N MeToabl eé Bubnuorexa LIOK ﬁ?ﬁng:i:g;q
. https://m.edsoo.ru/00ae1aed
yCcTpaHeHnsa «Releon»
. Bubnnoteka LIOK
54 ATtoMMH https://m.edsoo.ru/00ae1c64
55 AMdoTepHble CBOMCTBa okcuaa u Bubnuoteka LIOK
rmgpokcmnga https://m.edsoo.ru/00ae1c64
LUndposas
56 Keneso bubnuoteka LIOK AMUYECKAS

https://m.edsoo.ru/00ae1d86

nabopaTtopus




«Releon»

Okeunabl, rmgpokenabl n conu xenesa (1)

BubnuoTteka LIOK

57 nxenesa (ll) 1 https://m.edsoo.ru/00ae35e6
58 O0606LeHne 1 cuctemaTmsaumsa 3HaHuUm 1
MpakTuyeckas pabota Ne 7. PewweHune Hudpposas
59 3KCNepUMeEHTarbHbIX 3agay no Teme 1 Bubnuoteka LIOK ﬁggg::iﬁiﬂm
«BaxHenwwme metannbl U Ux https://m.edsoo.ru/00ae3de8
coeguHeHnsA» «Releon»
BbluncneHms no ypaBHEHUSIM XUMUYECKMX Lindposasi
OEPXUT MpUMecH. 1 patopus
BbluncrneHns maccoBon Jonu Bbixoaa hitps.//m.eds00.1,/00ae 1750 «Releon»
NpoAyKTa peakumm
61 O0606LeHne n cuctemaTmsaumsa 3HaHUn 1
KoHTponbHas pabota Ne4 no teme
62 «BaxHenwwme metannbl n nx 1
coegUHEeHNsA»
63 BeuwlecTtBa 1 matepuansl B NOBCEOHEBHOM 1 Bubnuoteka LIOK
XM3HW YenoBeka https://m.edso0.ru/00ae3f50
64 XnMmunyeckoe 3arpsisHeHne oKpyxatoLLen 1 Bubnnoteka LIOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xumumn B peLleHnn 3Konorn4ecknx 1 Bbubnuoteka LIOK
npobnem https://m.edsoo.ru/00ae4270
66 Pe3sepBHbIi ypok. O600LLeHne 1 1 Bubnuoteka LIOK
cucTemMaTUsaunst 3HaHUN https://m.edso0.ru/00ae0d0a
67 PesepBHbIvi ypok. O6o0LleHre u 1 Bbubnuoteka LIOK
cucTtemMaTusaums 3HaHum https://m.edsoo.ru/00adb33c
68 Pe3epBHbIi ypok. O600LLeHne n 1 BubnuoTteka LIOK

cucTtemMaTusaumsa 3HaHum

https://m.edsoo.ru/00ad9cb2

OBLUIEE KOJIMYECTBO YACOB N0
NMPOIrPAMME

68







YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA30OBATEJIbHOIO NPOLIECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUATbI ANA YYHEHUKA

 Xumus, 8 knacc/ Pyasutuc I'.E., ®enbgman &.I., AKunoHepHoe obLiecTtBo «/3gaTtenscreo

«lpocBeLlueHne»

* Xumusg, 9 knacc/ Pyasutuc I.E., ®enbaman O.IM., AkunoHepHoe obuiectBo «M3gatenbcTBo

«lMpoceeLueHney|

METOOUYECKUE MATEPWAIbI ANA YHUTENA

MeTtog nporpamma no xmmum 8-9 knacc

MHCTpyKUMA No ncnonb3oBaHmio Lndgposoro obopyanoeanusa LieHTtpa «Touka pocTtay

LNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbIl U PECYPCblI CETU UHTEPHET

LUOC mos wkonal

Lndpposoe obopyaoBaHue LieHTpa «Toyka pocta»









