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MosicHuTenbHada 3anucka

MporpaMmma Mo XMMWMM Ha YPOBHE OCHOBHOrO obLiero obpasoBaHWsa cocTaBreHa
Ha OCHoBe TpeboBaHM K peaynbTaTaM OCBOEHUS OCHOBHOW obpasoBaTenbHOMm
nporpaMmmbl OCHOBHOro obuiero obpasoBanus, npeactaBneHHbix B rOC OO0, a
TakKe Ha OCHOoBe efepanbHOM paboyen nporpamMmbl BOCAUTAHUA U C YYETOM
KOHUenuMuM npenogaBaHus Yy4yebHoro npeameTa «Xumma» B 0OpasoBaTernbHbIX
opraHusauusax Poccuinckon degepaumn.

Mporpamma no xumMum [JaéT npeactaBreHne o uUensx, obulen cTpaternm
oby4yeHna, BocnuTaHms N pas3sBuTusa oby4varomxca cpeacrtesamm yvyebHoro npeameTa,
ycTaHaBnMBaeT obs3aTtenbHoe npegMeTHoe  coaepXaHue, npegycmaTtpusaet
pacnpegerneHve ero no kKrnaccaMm W CTPYKTypupOBaHWe Mo pasgenaMm u Temam
nporpaMmmbl N0 XMMUK, onpeaensieT KONMYeCTBEHHbIE N KAYECTBEHHbIE XapaKTEPUCTUKM
cofepXaHus, pekoMeHOYeMyl MNocrnefoBaTeflbHOCTb WU3YYEeHUS XUMUUM C  YY4ETOM
MEXNpeaMeTHbIX U BHYTPUMNPEOMETHbIX CBSI3EW, JOMMKM  y4ebHOro npouecca,
BO3pacTHbIX 0COBeHHOCTeN obydatowmxcs, onpeaenset BO3MOXHOCTU npeamerta angd
peanu3auun TpeboBaHUM K pesynbTatam OCBOEHUSI OCHOBHOW 0OpasoBaTenbHOM
nporpaMmbl Ha YpPOBHE OCHOBHOro obuiero obpasoBaHusi, a Takke TpeboBaHUN K
pesynbratam Oby4YeHUss XMMUM Ha YPOBHE LEenen MU3y4yeHus npeameTa U OCHOBHbIX
BNOOB y4ebHO-NO3HABaTENIbHON OEATENBHOCTN 06yYaloLWeroca no 0CBOEHM y4ebHOro
coepxaHusi.

3HaHMe XMMUKW  CRYXUT OCHOBOW ANns  (POPMUPOBAHUSA  MUPOBO33PEHUSA
obyuvatoulerocs, ero npeacTaBneHNn 0 MatepuanbHOM €OUHCTBE MUpPa, BaXKHYO posib
nurparoT popmMupyemMble XMmMuen npeactaBneHns 0 B3aumMonpeBpaLLeHmax aHeprum n ob
9BOMOLMN BELLECTB B NpMpoAe, O NyTAX pelueHus rnobanbHbix NpobnemM yCcTon4mBoro
pa3BUTUA 4YeroBevecTBa — CblPbEBOW, 3HEPreTUYecKOW, MULLEBON N 3IKONOTMMYECKOn
B6esonacHocTu, Npobnem 3apaBoOXPaHEHNS.

N3yyeHne xmmumm:

cnocobCcTBYeT peanusaunmn BO3MOXHOCTEN ANSA caMopasBuUTua 1 opMmnpoBaHus
KynbTYypbl IMYHOCTU, €€ 0bLLen N YHKUMOHANbHOW rPaMOTHOCTMU;

BHOCUT BKMag B (OPMUPOBAHWE MbIWEHNS M TBOPYECKMX CMocoBHocTen
o0yyaloLmnxcs,  HaBblkOB  MX  CaMOCTOATESNbHOW  y4yebHOM  OeATEeNnbHOCTW,
9KCNEpPUMEHTanbHbIX W  UCCNefoBaTeNbCKMX — YMEHUN, HeobXoAMMbIX Kak B
NOBCEeOHEBHOM XU3HU, TaK U B NPOJECCUOHANbHOM AeATeNbHOCTY;

3HAaKOMUT CO CrneuMdpUKON Hay4yHOro MbIWNEHNs, 3aknagbiBaeT OCHOBbI
LenoCTHOro B3rnsga Ha €AMHCTBO MpUpOoAbl U YernoBeka, SBNAETCA OTBETCTBEHHbLIM
aTanom B OpMMPOBAHUN ECTECTBEHHO--HAY4YHOWM PaMOTHOCTUN 0By4YatoLLmnxCs;

cnocobcTByeT (POPMUPOBAHUIO  LIEHHOCTHOMO OTHOLUEHUS K €eCTeCTBEHHO-
-Hay4HbIM 3HaHWAM, K NpUpoae, K 4YernoBeKy, BHOCUT CBOW BKMag B 3KOMOrMyeckoe
obpasoBaHne oby4varoLmxcs.

[aHHble HanpaBneHuss B 00y4yeHUM xuMum obecnedmBatoTcs cneundumkon
cogepXaHus yuebHoro npegmeTa, KOTopblv SBNAETCA negarormyeckn agantupoBaHHbIM
oTpaxxeHnemM 6a30BON Haykn XMMUM Ha onpeaenéHHOM aTane e€ pasBuTus.

Kypc xumMum Ha ypoBHE OCHOBHOro obuwero obpa3oBaHuWsi OpUEHTUPOBAH Ha
OCBOEHMEe O0byyalLlNMUCH CUCTEMbI MepBOHAYarnbHbIX MNOHATUA  XMMUKM, OCHOB
HEOpraHM4YeCckon XMMUM N HEKOTOPbIX OTAEMbHbIX 3HAYUMbIX MOHATUA OPraHU4eCcKomn
XUMUN.

CTpykTypa cogepxaHua nporpammbl MO XuMuM CcOPMMpPOBaAHa Ha OCHOBE
CUCTEMHOro nogxoga kK eé wusydeHuto. CopepxaHuwe cknagblBaeTcd U3 CUCTEMbI
MOHATUM O XMMWUYECKOM JfIEMEHTE M BELLECTBE U CUCTEMbl MOHATUN O XUMUYECKOM
peakumn. O6e 9TM  CUCTEMbI  CTPYKTYPHO  OpraHm3oBaHbl MO  MPUHUMNY



nocrniegoBaTenibHOro pasBUTUA 3HAHUA Ha OCHOBE TEeOpeTUMYEeCKUX MpeacTaBreHni
pasHoro ypoBHS:

— aTOMHO-MOJIEKYNSAPHOIO YY4EeHUS Kak OCHOBbI BCEro eCTeCTBO3HAHWS;

— lNepuogunyeckoro 3akoHa [1. 1. MeHaeneesa Kak OCHOBHOIO 3aKOHa XMMUH;

— YYEHUs1 O CTPOEHUN aTOMa N XMMUYECKOWN CBA3M;

— npeacTaBneHnin 06 anekTponMTUYEeCcKon Anccoumanmm BewecTB B pacTBOpax.

TeopeTnyeckme 3HaHUS pacCcMaTpUBalOTCS HA OCHOBE SMMUPUYECKM NOSyYEeHHbIX
M OCMBICIIEHHbIX (PaKTOB, pas3BMBAKOTCA MoOcnefoBaTeNlbHO OT OLHOMO YPOBHSA K
APYromy, BbIMNOMAHAS PYHKUMN OBBACHEHMA M MPOrHO3NMPOBAHWUS CBOWCTB, CTPOEHUS U
BO3MOXHOCTEN NPaKTUYECKOro MPUMEHEHUS U NOSTyYEeHNSA N3yvyaeMblX BELLECTB.

OcBoeHMe nporpammbl MO XMMUK cnocobCcTBYEeT (hOPMUPOBAHMIO NPeaCcTaBneHns
O XMMWYECKOW COCTaBnAWEN Hay4yHOM KapTWUHbl MUpa B JOrMKke €€ CUCTEMHOW
npupoabl, LEHHOCTHOrO OTHOLUEHUS K Hay4YHOMY 3HaHUIO U MeTO4aM NO3HaHUS B HayKe.
N3yyeHne XxumMmm NpouCXoanT C NPUBIIEYEHNEM 3HAHUA U3 paHee U3YYEHHbIX Y4eOHbIX
npegMeToB: «Okpyxatowmum mmp», «brnonorna. 5—7 knaccel» 1 «dnsnka. 7 knaccy.

Mpn M3y4eHUn XUMUK NPOUCXOLUT (POPMUPOBAHNE 3HAHUA OCHOB XMMUYECKOW
Haykun Kak obracTu COBPEMEHHOr0 ecTeCTBO3HAHWUS, MNPaKTU4EeCKOW [OesTerbHOCTU
yenoBeka W Kak OAHOrO0 W3 KOMMOHEHTOB MWPOBOM KynbTypbl. 3agada y4ebHoro
npegMmeTa COCTOUT B (POPMMPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUN — BaKHEWLLUX
¢aKkToB, MOHATUWA, 3AaKOHOB W TEOPETUYECKUX MOMOXEHUW, OOCTYMHbIX 0606LeHnN
MMPOBO33PEHYECKOr0 Xapakrepa, A3blka Hayku, B MpuUOBLLEHUN K Hay4yHbIM MeToham
NO3HaHMA NPU UN3YYEHUM BELLECTB U XUMUYECKUX peakumi, B (OPMUPOBAHUU U
pa3BUTUN MNO3HABATENbHLIX YMEHUA U UX MPUMEHEHUN B y4ebBHO-No3HaBaTeNbHOM U
yyebHO-nccneaoBaTenbCkOM  OEATENbHOCTU,  OCBOEHWW  npaBui  Ge3onacHoro
obpalleHuns ¢ BewecTtBaMmn B NOBCEAHEBHOM XXU3HW.

Mpy un3ydeHUn XxMMMM Ha YPOBHE OCHOBHOrO o6Llero obpasoBaHWs BaXHOe
3HayeHue npuobpenu Takue Lenu, Kak:

— (opmupoBaHMe UHTENNEKTyarnbHO pPas3BUTOM  JIMMHOCTM, TOTOBOWM K
camoobpasoBaHuio, COTPYOHUYECTBY, CAMOCTOSTESNIbHOMY TMPUHATUIO  peLueHUn,
cnocobHoM aganTMpoBaTbCA K ObICTPO MEHSIOLUMCSH YCITOBUSIM XU3HMU;

— HanpasfeHHOCTb 0by4YeHnsa Ha cuctemaTudeckoe npuobLueHne obyyaroLwmxcs K
CaMOCTOATENbHOM MO3HaBATENbHOM AEATENbHOCTM, Hay4YHbIM MeTodaM MO3HaHUS,
GoOpPMUPYIOLLIM MOTUBALMIO U Pa3BUTME CNIOCOBHOCTEN K XUMUMU;

— obecneyeHne ycnosuin, crnocobCTByOWNX NpuobpeTeHnto obyyarowmnmmcs
onblTa pa3HoobpasHoOM AeATENbHOCTU, NO3HAHUS U CaMOMNO3HAHUS, KMOYEBbLIX HABbIKOB
(KroYEBBIX KOMMETEHUMI), UMEIOLLMX YHUBEPCAlTbHOE 3HAYeHMe ANnd pasnuyHbIX BUAOB
AEATENbHOCTMU;

— dopmMmupoBaHne obwen  PyHKUMOHANbHOM U €CTEeCTBEHHO-Hay4HOW
rPaMOTHOCTU, B TOM YUCME YMEHUN OOBSACHATb U OLEHMBATb SBMEHUS OKPYXXatoLLEero
MUpa, UCNOMb3ys 3HAHWUS U OMbIT, NOSTyYEHHbIE NPU U3YYEHUU XUMUWU, NMPUMEHATb UX
npu peweHnn npodbnem B NOBCEAHEBHOW XXMU3HU N TPYAOBOW AEATENbHOCTY;

— (opMMpoBaHMe Yy 0ByYaloLNXCA FYMAHUCTUYECKUX OTHOLLUEHUIW, MOHMMaHWUSA
LEHHOCTU XUMMUYECKUX 3HaHUW [ON9 BblpabOTKM 3KOMOrMYeckn LenecoobpasHoro
noBeaeHus B ObITY U TPyOOBOW OEATENBHOCTU B LENSAX COXPaHEHNA CBOEro 300POBbS U
OKpy>KatoLen NnpupoaHoun cpeapl;

— pasBuTME MOTMBaUUM K OOYy4YeHWto, CnOoCOBHOCTENM K CaMOKOHTPOM U
CaMOBOCMUTaHMIO Ha OCHOBE YCBOEHUs1 obLeyernioBe4ecknx LLeHHOCTEN, FOTOBHOCTM K
0CO3HaHHOMY BbIGOPY NpOdUns U HaNpPaBneHHOCTU AanbHeNLWero obyyeHums.

O6uwee yncno yacoB, OTBEAEHHbIX AN U3YYEHUS XUMWUW Ha YPOBHE OCHOBHOIO
obwero obpasoBaHus, coctaBnset 136 yacos: B 8 knacce — 68 4yacoB (2 yaca B
Hefent), B 9 knacce — 68 Yacos (2 Yaca B Hegento).



Paboyas nporpamMmma BoOCMNMTaHUS peanuayloTcsl B pamkax Mopynsi «LLUkonbHbil
YPOK» 4Yepe3 [OOCTWKEHME JNUYHOCTHbIX pe3ynbTaToB ODyYeHWs Ha Kaxgom ypoke C
Yy4ETOM COAEPKaHUS YpOKa.



MnaHupyeMble pe3ynbTaTbl OCBOEHUs1 yYeGHoro npeameTta «Xumus»

MnaHnpyemble pesynbTaTbl OCBOEHUS OCHOBHOM OOpasoBaTenbHOM NporpamMmbl
OCHOBHOro obuwero obpasoBaHua (ganee — nnaHUpyemble pesynbTaThl)
npeacTaBnsaAlT cobon cuctemy eedywjux uyersieebiX YCMaHOBOK U OXXudaeMbIX
pe3ysibmamos oceoeHus ecex KOMMoHeHmos, cocmassisirouux
codepxxamesibHyr0 OCHogy obpa3oeamesnibHol npoepammbl. OHN obecneumBaloT
CBA3b Mexay TpebosaHusimn CTaHgapTta, obpasoBaTesnbHbIM NPOLECCOM U CUCTEMOM
OLEHKN pe3ynbTaToB OCBOEHMSI OCHOBHOW OOpasoBaTenbHOM MporpaMmmbl OCHOBHOIO
obuwiero obpasoBaHunsa (ganee — CUCTEMOW OLEHKW), BbICTyNasa coaepXaTeflbHOn n
KpUTEepManbHOM OCHOBOW ANSA pa3paboTkm nporpamm y4yebHbIX NpegMeToB, KypcoB,
y4yebHO-MeToauYeCcKOn nuTepaTypbl, C OAHOW CTOPOHbI, U CUCTEMbl OLEHKM — C
ApYrow.

B cTpykType nnaHmpyemblx pe3ynbTaToB BblAENAETCA crieayowme rpynnb:

1. JInyHOCTHble pe3ynbTaTbl OCBOEHUMS OCHOBHOW oOOpa3oBaTerbHOMU
nporpamMmmbl npeacTtaBneHbl B COOTBETCTBUM C FPYMnnoOn SIMYHOCTHBLIX pe3ynbTaTtoB U
pPacKpbIBAOT 1 OEeTanM3npPyOT OCHOBHbIE HAnpaBfieHHOCTM 3TUX peaynbTaToB. OueHka
OOCTWXKEHUA 3TOW Tpynnbl NiaHUpyeMblX pes3ynbTaToB BedeTCca B xode npoueayp,
A0nycKatLWmx npeaocTaBneHune n ncnonb3oBaHne NCKITHYNTENBHO
HenepcoHNMULMPOBAHHON NHOPMaLINN.

2.MeTanpeameTHble pe3yribTaTbl OCBOEHMA OCHOBHOW oOOpa3oBaTefibHOWU
nporpamMmbl NpeacTaBneHbl B COOTBETCTBMM C MOArPynnaMu yHMBepcarbHbIX Y4eOHbIX
AENCTBUN, packpbiBalOT W OeTanuM3uMpyloT  OCHOBHble  HanpaBfeHHOCTU
MeTanpegMeTHbIX pe3yrbTaToB.

MpeamMeTHble pe3ynbTaTbl OCBOEHUS  OCHOBHOM oOpa3oBaTesibHOM
nporpamMmbl MNpeacTaBneHbl B COOTBETCTBUM C rpynnaMmy pesynbTaTtoB  Yy4eOHbIX
npeamMeToB, pacKpbiBalOT 1 AETaNU3NPYHOT UX.

JiInyHOCTHbIE  pe3ynbTaTbl OCBOEHUSI OCHOBHOW  oOOpa3oBaTeribHOWM
nporpamMmmbi:

1) BOCMUTAHME pPOCCUMACKON TPaKO4AHCKON WOEHTUYHOCTU: MaTpuoTM3Ma,
yBaxxeHusa K OTeyecTBy, NPOLUMOE U HAcTosILLee MHOroHaLumMoHanbHoro Hapoaa Poccuu;
OCO3HaHMEe CBOEW 3THUYECKOW MPUHALMNEXHOCTU, 3HaHME WUCTOPWUW, A3blKa, KyNbTypbl
CBOEro Hapoga, CBOEro Kkpas, OCHOB KyNnbTypHOro Hacneamss HapogoB Poccuun un
4YenoBeYyecTBa; YCBOEHWE TYMaHUCTUYECKUX, LEMOKPaTUYECKMX W  TPaaULMOHHBIX
LEeHHOCTEN MHOroHauMOHanbHOr0 pPOCCUMCKOro 0O0LWecTBa; BOCMUTaHME 4yBCTBa
OTBETCTBEHHOCTU 1 gonra nepen PoanHow;

2) opMMpOBaHNE OTBETCTBEHHOIO OTHOLUEHWS K YYEHWI0, FOTOBHOCTU W
cnocobHocTn oby4valomxcsa K camMopasBuUTUIO UM camMoobpa3oBaHUIO Ha OCHOBE
MOTMBAUMN K OOy4YEeHUO M MNO3HAHMKD, OCO3HAHHOMY BbIOOPY W MNOCTPOEHMUIO
AanbHenwen nHanBMayanbHOW TpaekTopum obpasoBaHusa Ha 6a3e OpUMEeHTUPOBKM B
Mupe npodeccun M nNpodeccnoHanbHbIX MNPeanoYTeHU, C YYETOM YCTOMYMBLIX
no3HaBaTeNlbHbIX WHTEPECOB, a Takke Ha OCHOBE (DOPMMPOBAHUA YBaXXUTENbHOrO
OTHOLLEHUS K TpyAY, Pas3BMTUS OMNbiTa y4acTus B coumarnbHO 3Ha4YMMOM Tpyae;

3) OpMMpPOBaHNE  LIENIOCTHOMO  MUPOBO33PEHMS,,  COOTBETCTBYIOLLENO
COBPEMEHHOMY YPOBHIO PasBUTUS HayKM U OBLLECTBEHHOW MPaKTUKW, YYUTbIBAKOLLErO
coumarnbHoe, KynbTypHOe, A3bIKOBOE, AYyXOBHOE MHOroobpasne CoBpeMEHHOro Mupa;

4) opMMpPOBaHNE OCO3HAHHOIMO, YBaXMUTENMbHOMO U Ao0b6poxenaTtenbHOro
OTHOLLEHUS K OpYroMy

YenoBEKY, ero MHEHW0, MUPOBO33PEHNIO, KYNbType, A3blKy, Bepe, rpakaaHCKou
no3nuMn, K UCTOPUK, KynbType, penurum, Tpaguuusam, Asbikam, LEHHOCTAM HapOaoB



Poccun n HapogoB mupa; roTOBHOCTU 1 CNOCOBHOCTMN BECTW Auanor ¢ ApyrumMun niogbmu
n JocturaTb B HEM B3aUMOMNOHUMaHUS;

5) OCBOEHME couuarnbHbIX HOPM, MNpaBwun MNOBeAeHWsl, ponen 1 Gopm
coumarnbHON >XM3HU B rpynnax M coobllecTBax, BKMoYas B3pOChble U columanbHble
coobuiecTBa; ydacTue B LIKONbHOM CaMoynpaBfeHuM n OOLWECTBEHHOW >XWU3HU B
npegenax BO3PacCTHbIX KOMMETEHUWA C YYETOM pernmoHanbHbIX, 3THOKYIMbTYPHbIX,
coumarnbHbIX 1 SKOHOMUYECKUX OCOBEHHOCTEN;

6) pasBuMTME MOpPASibHOr0 CO3HAHWA W  KOMMETEHTHOCTU B  peLleHun
MoparbHbIX NPO6SIEM HA OCHOBE FIMYHOCTHOrO Bblbopa, (hopMMPOBaHNE HPABCTBEHHbIX
YyBCTB M HPABCTBEHHOrO MOBEAEHUsl, OCO3HAHHOIO M OTBETCTBEHHOIO OTHOLUEHUSA K
CcOBCTBEHHbIM NOCTYMKaM;

7) opMMpOBaHNE KOMMYHUKATUBHOW KOMMETEHTHOCTM B oObleHun u
COTpyOHUYECTBE CO

CBepCTHMKaMK, AeTbMU CTapLUero 1 Mnaglwero Bo3pacTa, B3pocrbiMy B npoLecce
obpasoBaTenbHON, 0OLLECTBEHHO NOSIe3HOW, y4ebHO-UccneaoBaTenNbCkon, TBOPYECKOM
N Opyrux BUOOB OeATENbHOCTY;

8) dopmMmnpoBaHne LUEHHOCTM 340poBoro u 6esonacHoro obpasa XusHu;
yCBOEHMWE NnpaBun

NHOMBMAOYANbHOTO M KONMEeKTMBHOro 6e3onacHoro noBeAeHus B 4Ype3BblH4anHbIX
CUTYyaUUsiX, YrpoXawLwWmnx XWU3HU W 340pPOBbI0 NoAden, MpaBuni MoBedeHus Ha
TpaHCnopTe U Ha Aoporax;

9) dopMMpoBaHME OCHOB 3KOMOMMYECKOW KyIbTypbl, COOTBETCTBYIOLLEN
COBPEMEHHOMY YPOBHIO

9KOMOrMYecKoro MbILWSEHNS, pa3BUTUE OMbiTa 3KONOTMMYECKM OPUEHTUPOBAHHOM
pednekCnBHO-OLEHOYHOM M NPaKTUYECKON OEeATENbHOCTUN B XXM3HEHHbIX CUTYyaLUsX;

10) OCO3HaHMEe 3Ha4YeHUs CEMbM B XMU3HM YenoBeka M obiecTBa, NPUHATUE
LLEHHOCTN CEMENHOW XN3HW, YBAXUTENbHOE M 3a00TNMBOE OTHOLIEHME K YfleHaM CBOEMN
ceMbM;

11) pasBUTUE ICTETUYECKOrO CO3HAHUS Yepe3 OCBOEHWE XYyLAOXEeCTBEHHOro
Hacneauss HapogoB Poccunm u Mupa, TBOPYECKOW [OeATENbHOCTU 3CTETMYECKOro
Xapakrepa.

12) BOCNUTaHue y 0by4atoLmMxcsa LEHHOCTHOMO OTHOLLEHUE K ceMbe, Tpyay,
OTteuecTBy, NpUpoae, MUpy, 3HaHUAM, KynbType, 300POBbIO, YESTOBEKY.

MetanpegmMeTHble pe3ynbTaTbl OCBOEHMA OCHOBHOM OOpa3oBaTeNibHOMN
nporpamMmbl NpeacTaBneHbl B COOTBETCTBUM C MOArpYNnaMm yHMBEpPCanbHbIX y4eOHbIX
AENCTBUN, packpbiBalOT W OeTanuM3upyloT  OCHOBHble  HanpaBfEeHHOCTU
MeTanpeaMeTHbIX pe3yrbTaToB.

NMpeameTHble pe3ynbTaTbl OCBOEHUSI OCHOBHOM  OOpa3oBaTeNibHOM
nporpamMmbl MNpeacTaBrieHbl B COOTBETCTBUM C rpynnaMmm pesynbTaTtoB y4eOHbIX
npeamMeToB, pacKpbiBalOT N AETaNU3UPYIOT UX.

MeTanpeameTHble pe3ynbTatbl ocBoeHusa OO 000

MeTanpeameTHble pe3ynbTaTbl OCBOEHWSI OCHOBHOM 0Opa3oBaTefnbHON
nporpammbl OCHOBHOrO 06LLero o6pa3oBaHns oTpaxator:

1) YMEHNE CaMOCTOSITENbHO ONpeaendaTb Lenu ceoero obydeHus, ctaBuTb U
dopmynupoBaTtb Ans ceba HoBble 3ajaun B ydebe u nosHaBaTenbHOW OeATENbHOCTY,
pasBMBaTb MOTUBbI U UHTEPECHI CBOEW NO3HABATENbHOW AEATENbHOCTY;

2) YMEHWEe CaMOCTOATENbHO MMaHMpoBaTb MyTU AOCTUXKEHUS Lernen, B TOM
yucne anbTepHaTUBHbIE, OCO3HaHHO BblGMpaTb Haubonee 3ahekTUBHbIE CMOCO6LI
peLueHns y4ebHbIX 1 No3HaBaTerbHbIX 3a4ay;

3) YMEHME COOTHOCUTb CBOW AEWCTBUSA C NII@aHMPYEMbIMW pes3ynbTaTamu,
OCYLLECTBNATb KOHTPOSb CBOEW AEeATerIbHOCTU B Mpouecce OOCTMXEHUS pesynbTaTta,



onpenenstb Cnocobbl OENCTBUMN B paMKax MNpeasIoKEeHHbIX YCnoBui n TtpebosaHunm,
KOppeKTUpoBaTb CBOW AENCTBUS B COOTBETCTBUU C U3MEHSAIOLLENCA CUTyaumnen;

4) YMEHME oOueHMBaTb NpPaBUMbHOCTb BbIMNOMHEHUS y4ebHOW 3ajauwn,
coBCTBEHHbIE BO3MOXHOCTU €€ peLUeHus;

5) BnageHve OCHOBaMM CaMOKOHTPOSISl, CAMOOLEHKN, MPUHATUS pPeLUeHnn n
OCYLLIEeCTBMNEHNS OCO3HAHHOro Bblbopa B y4eOHON 1 NO3HaBaTENbHON OEeATENBHOCTY;

6) ymeHue onpeaensaTb NOHATUSA, cosgaBatb 0600LeHus,

yCcTaHaBnmBaTb aHanoruu, knaccuguumpoBaTb, CaMOCTOSATENbHO BblGUpaThb

OCHOBaHWA 1 KpUTEpUn Ang Krnaccudukaumm, yctaHaBnmBaTb NPUYNHHO-CNeCTBEHHbIE
CBA3W, CTPOUTb  JlOrMYeckoe  pacCyxaeHuwe, yMo3aknyeHue  (MHOYKTUBHOE,
AeOyKTUBHOE 1 MO aHanoruu) u genaTb BbiBOAbI;

7 yMeHune cosgaBatb, NMPUMEHATbL U I'IpeO6pa3OBblBaTb 3HakKmM " CMMBOIJbI,
MoJesin U CXeMbl Ond pelieHna y‘-le6HbIX M NMOo3HaBaTeJ1bHbIX 3a4a\,

8) CMbICITOBOE 4YTeHune;

9) YMEéHMne OpraHn3oBbiBaTb y‘-l€6HOG coTpyagHn4ectsoO u COBMECTHYHO

AEeATeNbHOCTb C yyuTenemMm u cBepcTHUMKamu; pabotaTb MHAMBUAYaANbHO W B rpynne:
HaxoouTb obllee pelieHne UK paspewatb KOHMIWKTbI Ha OCHOBE COrnacoBaHuUS
no3nuUMn N yvyeTa UHTepecoB; hOPMYNMpoBaTb, apryMeHTUpoBaTb U OTCTanBaTb CBOE
MHEHWUeE;

10) YMEHMe OCO3HaHHO UCNOSb30BaTb peyeBble CPeacTBa B COOTBETCTBUN C
3ajayYen KOMMYHWKaUMM Ons BblPaKEeHUs CBOMX YYBCTB, MbICren M notpebHocTen;
NNaHNMPOBaHMA U perynsaumm CBOen OeATeNbHOCTW; BnageHue YCTHOW U NMUCbMEHHOM
peybio, MOHOSTOrMYECKON KOHTEKCTHOWN peybto;

11) opMMpOBaHNE M pas3BUTUE KOMMETEHTHOCTU B 0BnacTu MCNonb30BaHUA
NHPOPMALNOHHO-KOMMYHUKAUMOHHBLIX  TexHonormn  (ganee WKT-  komneTeHuum);
pasBuMTME MOTMBALMM K OBMAAEHUIO KyINibTYPOW aKTMBHOMO MOSIb30BaHUSA CroBapsMu u
APYTMMU NOUCKOBBIMW CUCTEMAMU;

13) opMMpOBaHNE U Pa3BUTUE IKOSOMMYECKOrO  MbILWMEHUS, YMeHue
NPUMEHATL €ro B MNO3HaBaTESNIbHOW, KOMMYHWKaTMBHOW, COLUMANbHOW MpaKTUKe U
npodeccnoHanbHOW OpneHTaLUunu.

NMpeamMeTHbIe pe3ynbTaTbl OCBOEHUSI OCHOBHOW OOpa3oBaTefibHOM
nporpamMmmb|

1) dopmupoBaHne nepBOHaYasribHbIX CUCTEMATU3UPOBAHHLIX NMPEeACTaBAeHUA O
BELLeCTBax, UX NpeBpaLLeHUsX 1 NPaKTUY4ECKOM NPUMEHEHNN; OBNadeHNe NOHATUAHbLIM
annapaTtom U CUMBOJSIMYECKUM S3bIKOM XUMUM;

2) oco3HaHMe OOBLEKTUBHOM 3HAYMMOCTU OCHOB XMMMUYECKOW Hayku Kak obnactu
COBPEMEHHOI0 €eCTECTBO3HaHUSA, XMMUYECKUX MpPEeBpPaLLEHNA HEOopraHM4Yeckux u
OpraHU4ecKMx BELLECTB Kak OCHOBbl MHOMMX SBMEHWUA XXMBOW U HEXMBOMW MPUPOLbI;
yrnybneHve npeacraBneHnin 0 MaTepmanbHOM e4MHCTBE MUPa;

3) oBnageHne  OCHOBaMM  XMMWUYECKOM  FPaMOTHOCTU:  CMOCOBHOCTbIO
aHanuampoBaTb U 00BLEKTUBHO OLlEHMBATbL XXM3HEHHbIE CUTYaLMK, CBSA3aHHbIE C XMMUEN,
HaBblkamun 6e3onacHoro obpalleHnsi ¢ BelecTBamMmm, NCNONb3yeMbIMU B MOBCEAHEBHOM
XU3HW; YMEHMeM aHanuM3uMpoBaTb M NnaHMpoBaTb 3KOforMyeckn GesonacHoe
noBeAeHME B LeNnsaxX COXpaHEHNs 340POBbSA 1 OKpYXXatoLLen cpeabl;

4) ¢opMupoBaHME YMEHUA  YyCTaHaBnMBaTb CBA3M  Mexay  peanbHo
HabnogaeMbiMN  XMMUYECKMMWU  SIBMIEHUAMM U Npoueccamun, MpoMCXogaWwmmMmn B
MUKpPOMUPE, OOBACHATE NPUYNHBI MHOroO6pasuns BelecTB, 3aBUCUMOCTb UX CBOMUCTB OT
COCTaBa M CTPOEHMS, a TakKe 3aBUCMMOCTb NMPUMEHEHMWS BELLIECTB OT UX CBOWCTB;

5) npuobpeTeHne onbiTa WCMOMb30BAHUSA Pa3fMYHbIX METOOOB W3yYeHUs
BewecTB: HabnogeHus 3a uX MpeBpaleHnsaMn npu  NpOBEAEHUUM  HECHOXHbIX



XUMUYECKNX IKCMEPUMEHTOB C UCMONb3oBaHMeM nabopaTtopHoro o6opyaoBaHUA U
npnbopos;

6) dopmupoBaHMe NpeacTaBneHNn O 3HAYEHUU XUMUYECKOW HayKnm B peLueHuun
COBPEMEHHbIX 3KONOornyeckmx npobnem, B TOM 4ucrne B nNpefoTBpaLLleHn TEXHOrEHHbIX
N 9KONOTMYECKNX KaTacTpow;

7) onsa cnenbix 1 cnabosBnaawmx obyyarolmxca: BnageHue npasunamm 3anucu
XUMUYECKNX POPMYI C UCNOSb30BaHMEM peNnbedHO-TOHYEYHON CUCTEMbI 0603HAYEHMI
J1. bpanns

8) ona obyvyarwmxca ¢ OorpaHUYeHHbIMU BO3MOXHOCTSAMMU 340pPOBbSA: BNageHue
OCHOBHbIMW JOCTYMNHbIMW MeTO4aMu Hay4YHOro NO3HaHUS, UCMOSTb3yeMbIMU B XUMUN.

BbINyCKHUK HayuuTcs:

e XapakTepusoBaTb (pu3nyeckne n XUMMYeckne CBOWCTBA MPOCTbIX BELLECTB:
Kucnopoga n Bogopoaa;

e nonyyatb, cobupaTb KMCNopoa v BOAOPOL;

e pacrnosHaBaTb ONbITHbIM MyTeM rasoobpasHble BellecTBa: Kucnopos,
BOAOPOS;

e packpblBaTb CMbICN 3aKoHa ABoraapo;

e pacKpblBaTb CMbICIT MOHATUMA «TenroBon 3PEKT peakumny, «MOJSISIPHbIN
obbemy;

e XapakTepusoBaTb (PU3NYeCKMe N XMMmyeckme CBOMCTBa BOAbI;

e packpblBaTb CMbICI MOHATUSA «PaCTBOPY;

e  BblMUCMSATb MACCOBYIO OO0 PaCTBOPEHHOMO BELECTBa B pacTBOPE;

e NPUrOTOBNATbL PacTBOPbl C OnpeaesieHHON MacCoBOW [Ofier pacTBOPEHHOIO
BELLEeCTBa;

e HasblBaTb COEAUHEHUS U3YYEHHbIX KNAacCoOB HEOPraHMYeCKMX BELLECTB;

e XapakTepusoBaTb (PU3MYECKNE N XUMUYECKME CBOWMCTBA OCHOBHbIX KIlaCCOB
HeopraHMYecKkux BELLLECTB: OKCUAOB, KACIIOT, OCHOBAHWN, Conen;

e onpefensTb NPUHAAMNEXHOCTb BewecTB K onpederneHHoMy  Knaccy
COeVHEHWN;

e COCTaBnATb (POPMYSbl HEOPraHNYECKUX COEAUHEHNN N3YYEHHbIX KIacCoB;

e NPOBOAWUTb OMbITbl, MNOATBEPXAANOLMNE XUMUYECKME CBOWCTBA W3YYEHHbIX
KnaccoB HeOpraHM4Yeckux BeLLecCTB;

e pacnosHaBaTb OMbITHbIM MyTEM PacTBOPbI KMCAOT WU LWENoYen No U3MEHEHUIO
OKpacKu nHgukaTopa;

e XapakTepu3oBaTb B3auUMOCBS3b  MexXay  KraccamMum  HeopraHm4ecKux
COENHEHUN;

e packpbliBaTb cMbicn [lepunogmyeckoro 3akoHa [.. MeHaeneesa;

e OOBACHATL  (PM3MYECKUN  CMbICT  aTOMHOro  (NOPSAKOBOro)  Homepa
XUMUYECKOro afieMeHTa, HOMepOB Tpynnbl U nepuoga B MNepuoguyeckon cucteme
0.1. MeHpeneesa,;

e OObBACHATL 3aKOHOMEPHOCTU W3MEHEHUSI CTPOEHUs aTOMOB, CBOWCTB
9N1eMEHTOB B npegenax marnbiX NepuoaoB U rnaBHbIX NOArpynm;

e XapakTepu3oBaTb B3aUMOCBSA3b MeXAy COCTaBOM, CTPOEHMEM U CBOMCTBaAMMU
HemeTarnnos;

e MPOBOAWUTb OMbITbl MO MOMYYEHUO, COBMPaHUIO N U3YHEHUID XUMUYECKMX
CBOWNCTB rasoobpasHbix BELLECTB: YrNeKMCcnoro ra3a, aMMmnaka;

e pacno3HaBaTb OMbITHbIM MyTEM ra3oobpa3Hble BeLLeCTBa: YrNeKUCnbli ras u
aMmmuac;



e XapakTepusoBaTb B3aMMOCBS3b MeXdy COCTaBOM, CTPOEHWEM U CBONCTBaMM
MeTannos,

e HasblBaTb OpraHU4eckMe BellecTBa MO UX pbopmyne: MeTaH, 3TaH, 3TUMEH,
METaHos, 3TaHoM, [NUUEpPUH, YKCYCHasl KUCNoTa, aMWHOYKCYCHasi  KWUCIoTa,
CTeapuHOBas KMCNoTa, OfleMHOBas KNCIOTA, rKo3a;

e OUEHMBATb BIIMAHME XMMWYECKOro 3arps3HEeHUs OKpyKatollen cpenbl Ha
OpraHn3m 4YenoBeka;

e rpamMoTHO obpallaTbCs C BewecTsaMm B NOBCEAHEBHOM XXN3HU

e onpenenaTb BO3MOXHOCTb MPOTEKAHUSA peakunin HEKOTOPLIX NpeacTtaBuTenen
OpraHM4ecKkMx BELLEeCTB C KMCNopoaoM, BOAOPOAOM, MeTannamu, OCHOBaHUSAMM,
ranoreHamu.

BbINYCKHUK NONYy4YUT BO3MOXHOCTb Hay4YUTbLCA:

e 8bl0gU2amb U [POBEPSIMb SKCHNEPUMEHMAsIbHO 2Uurnomesbl O XUMUYECKUX
ceolicmeax e6euwecme Ha OCHOBe UX cocmaea U CMPOeHUs, ux crnocobHocmu
ecmynamb 8 XUMUYecKue peakyuu, O xapakmepe u rpodykmax pasudyHbIX
XUMUYeCKUX peaKkyuu;

e Xapakmepusoeamb eewecmea o cocmasy, CMPOeHUK U ceolicmeam,
ycmaHassueamsb MPUYUHHO-C/1€0CMBEHHbIE cessu Mexoy OaHHbIMU
Xxapakmepucmukamu eeujecmea;

e CcOCmaesisimb MOJIEKY/ISIPHbIE U M0/1HbI€ UOHHbIE ypasHEeHUSs Mo COKpaweHHbIM
UOHHbIM YpasHeHUSsIM;

e [IPO2HO3UpPOBamMb CrIOCOBHOCMb 8euwjecmea rnpPosi8ISMb OKUCIUMEbHbIe Usu
goccmaHo8uUMerbHble ceolicmea C y4emoM cmerieHelli OKUCEHUSI 3/1IeMEeHMmOs,
8X005WUX 8 €20 cocMas;

e cocmaernsmb ypasHeHusi peakuyud, coomeemcmeyruux
rnocnedosamesibHOCMU rpespaweHUll Heop2aHUYeCKUX 8eU,ecme pasudHbIX KI1accos;

e 8bl08U2amb U rpoOBepsiMb 3KCrepUMeHmasibHO 2urnomesbl O pe3yrbmamax
8030elicmeusi pa3fu4dHbIX (hakmopo8 Ha UBMEHEHUE CKOPOCMU XUMUYeCKOU peaKyuu;

e ucCrnonb3o8ame PUOBpPemMeHHble 3HaHUsi Ofid 3KO/102UYEeCKU 2paMomHO20
rnosedeHuUs 8 OKpyxarouwiel cpeode;

e uCrnonb308ame MPUOBPEMEHHbLIE KITHOYE8bIE KOMIMeMeHUUU Mpu 8bIrnoIHEHUU
rnpoekmos u y4yebHo-uccriedosamersibCKUX 3aday o Uu3y4yeHur ceolicme, crocobos
rosly4eHuUs U pacro3HasaHusi eew,ecms;

e 00BEKMUBHO OUeHUBamb UHGOPpMayuw O eewecmeax U XUMUYECKUX
npoueccax;

® Kpumu4ecku OmMHoCcUMbCS K rncegsdoHay4yHol UHgopmayuu,
HedobpocosecmHoU pekname 8 cpedcmeax Maccogol UHghopmauuu;

e OCO3Hagamb 3HA4YeHUEe MmeopemuyecKkux 3HaHul Mo  Xxumuu  Ons
npakmu4eckol desimesibHOCMU Yesioeeka;

e co30asamb MoOesniu U cxeMbl O7sl peweHUsl y4ebHbIX U Mo3HasamesibHbIX
3aday; rnoHumams Heobxodumocmpe cobrirodeHus npednucaHul, npednazaemMbiX 8
UHCMPYKUUSIX 10 UCIO/Ib308aHU fiekapcmes, cpedcmea bbimoegol xuMuu u op.

OcHOBHOEe coaepXaHue y4eOHbIX NpeaMeToB Ha YPOBHE OCHOBHOIO ooLero
obpa3oBaHus

B cucrteme ectecTBeHHOHay4yHOro obpasoBaHUA XUMMUS Kak yd4ebHbIi npegmet
3aHMMaeT BaXHOe MECTO B MO3HAHUW 3aKOHOB Npupoabl, (POPMUPOBAHUN HaYyYHOW
KapTUHbI MMpa, CO34aHUN OCHOBbl XMMWYECKMX 3HAHWW, Heobxogumbix Ans
NMOBCEOHEBHOM >KU3HW, HaBbIKOB 340pPOBOro M 6Ge3onacHoro pnnsi 4enoBeka W
oKpyxatowen ero cpeabl obpasa XU3HW, a Takke B BOCMUTAHMM IKOJIOrMYECKOM
KynbTypbl.



YCnewHoCcTb M3y4eHUss XMMWUKU CBsi3aHa C OBNafeHWeM XUMUYECKUM HA3bIKOM,
cobniogeHnem npasun  6GesonacHonm paboTbl  MpU  BbIMOMAHEHUN  XMMWUYECKOro
9KCNepuMeHTa, OCO3HAHMEM MHOTOYUCIIEHHbLIX CBA3EM XMMUW C APYrMMKU npegMeTamu
LLIKOJTbHOIO Kypca.

Mporpamma BkntoyaeT B ceb6s OCHOBbI HEOPraHMYECKON U OpPraHU4eCcKoW XMMUWN.
["naBHOW ngeen nporpammbl ABNAeTCs co3gaHme 6a3oBOro KOMMmeKca onopHbIX 3HAHWI
MO XMMUK, BblpaXXeHHbIX B hOpMe, COOTBETCTBYHOLLEN BO3PACTy 00YyYarOLLNXCS.

B cogepxaHuv gaHHOro Kypca npeacrasreHbl OCHOBOMoOMarawwme XuMmyeckue
TeopeTu4eckne 3HaHWdA, BKIIOYaKLWMEe U3yvYeHWe cocTaBa M CTPOEHUA BeLLecTB,
3aBMCMMOCTU MX CBOWCTB OT CTPOEHMS, MPOrHO3MpoBaHWE CBOWCTB BeELUECTB,
nccnegoBaHne 3aKOHOMEPHOCTEN XUMNYECKUX NMpeBpaLLeHnin U NyTen ynpaBneHns uMmm
B Llensax nonyyeHus BeLecTs 1 MmaTepuarnos.

TeopeTnyeckyto OCHOBY U3y4yeHUsI HEOPraHWYEeCKoM XMMUWU COCTaBNseT aTOMHO-
MonekynspHoe ydyeHue, [lepuogmndeckmn 3akoH .M. Mengeneesa C KpaTKumu
CBEAEHUAMM O CTPOEHUM aToMa, BMAAX XUMUYECKOM CBSA3W, 3aKOHOMEPHOCTHAX
NPOTEKAHUSA XMMUYECKNX peakLnii.

B mn3yyeHumn Kypca 3HauyuTenbHasi posfib OTBOAUTCA XMMUYECKOMY SKCNEPUMEHTY:
NpoBeAEeHUI0 MNpaKTUYecknx un nabopatopHbiX paboT, onucaHui pesynbTaToB
YYEHMYECKOro 3KcrnepumeHTa, cobnogeHuto HopM M npasun GesonacHon paboTbl B
Xnummyeckomn nabopatopuu.

Peanunsauusa gaHHon nporpaMmmbl B npouecce oby4yeHnsa no3sonut oby4varommces
YCBOUTb KNIOYEBbIE XMMUYECKME KOMMNETEHUUN N NOHATb POSib W 3HAYEHNE XMMUK cpeau
APYrMX HayK o Nnpupoae.

M3yyeHune npegmeTta «Xnmusa» B HacTn hOpMUPOBAHUS Yy 0ByYaloLLMXCS Hay4YHOro
MUPOBO33PEHNA, OCBOEHUS ObLleHayyYHbIX MeTodoB (HabnwogeHve, u3MepeHue,
9KCMNEPUMEHT, MOLENMPOBAHUE), OCBOEHUS MNPAKTUYECKOro MNPUMEHEHUS HayYHbIX
3HAHUMN OCHOBAHO Ha MeXnpeaMeTHbIX CBA3sAX C npegmetamun: «buonorusy,
«leorpacgous», «Uctopusay, «Jlutepatypar», «Matematuka», «OcHOBbI ©6e3omacHOCTH
Xn3HenesaTenbHOCTUY, «Pycckuin a3blk», « Dusnkay, «AKONornsa».



CopepxaHue yyebHoro npegmeTta « XuMmA»

BewecTBO U XMMMYecKas peakumsa

lMepuogunyecknin 3akoH. Nepunognyeckass cuctema xummdeckmx anementos [. U.
MeHpeneea. CTpoeHne aTomMoB. 3aKOHOMEPHOCTU B U3MEHEHUN CBOMUCTB XMMUYECKNX
3N1IEMEHTOB NEepPBbLIX TPEX NEPNOLOB, Kanus, KanbLms N UX COegMHEHUA B COOTBETCTBUM
C NofioXXeHneM anemMeHToB B eprnognyeckon cucteme n CTPOEHMEM UX aTOMOB.

CTpoeHue BellecTBa: BUAbl XMMUYECKOW CBA3W. TUMbl KPUCTANIIMYECKUX PELUETOK,
3aBMCMMOCTb CBOMCTB BewecTBa OT Tuna KpUcTanindeckon pewweTkn U Buaa
XUMWNYECKON CBSA3N.

Knaccudumkauma u  HOMeHKnaTypa HeOopraHM4YecKMx BeLlecTB. XuMuyeckue
CBOMCTBA BELLUECTB, OTHOCSALWMXCA K pPas3fMyHbIM  Kraccam HeopraHu4eckmnx
COeMHEHUI, FreHeTnYecKas CBSA3b HEOPraHNYEeCKMUX BELLECTB.

Knaccudumkaumsa XMMmyecknx peakuum no pasnuyHbiM MNpusHakam (Mo 4icny u
COCTaBYy y4acCTBYIOLUNX B peakuun BeLLecTs, Mo TenrnoBomy 3pdeKkTy, N0 U3MeHEeHUo
CTEMNEHEN OKUCIEHUSI XMMWUYECKMX INIEMEHTOB, NO 06paTMMOCTK, MO Yy4yacTuio
KaTtanuaaTtopa). 9K30- 1 3HOAOTEPMUYECKME PeaKLnn, TEPMOXUMNYECKNE YPaBHEHMUS.

MoHATME O CKOpOCTM XumMmyeckon peakumn. [loHATME 006 obpaTumbix WU
HeobpaTUMbIX XUMMUYECKMX peakuusix. [MOHATME O TOMOFEHHbIX W TFeTepPOreHHbIX
peakumax. lNoHaTMe o kaTanuse. [lOHATME O XMMWUYECKOM paBHoBecuU. PakTopsbl,
BNUSOLLNE HA CKOPOCTb XMMUYECKOM peakLmn N NOSNOXEHNE XMMNYECKOro paBHOBECUS.

OKMCnNUTENBbHO-BOCCTAHOBUTESbHbIE peakuuu, 3NEKTPOHHbIN B6anaHc
OKUCNUTENBbHO-BOCCTAHOBUTESbHOW peakunn. CocTaBneHne ypaBHEHUN OKUCTIUTENBHO-
BOCCTAHOBUTENbHbIX PeakLumii C UCNONb30BaHMEM METOAa ANEKTPOHHOro 6anaHca.

Teopunsa anNeKTPONUTUYECKOM Auccounaunn. ONEKTPONUTbl U HESNEKTPONUTHI.
KaTnoHbl, aHuMoHbl. MexaHuam guccouMauun BEWEeCcTB C  pasfnnyHbIMW  BUOaAMU
XumMmmndeckomn cesasn. CteneHb auccounaumn. CunbHble K criabble SNeKTponuThbI.

Peakumn MoOHHOro obmeHa. YCnoBusi NpOTEKaHUs peakumini MOHHOro obmeHa,
NOJSIHbIE U COKPALLEHHbIE NOHHbIE YpaBHEHNSA peakumin. CBONCTBA KUCIOT, OCHOBaHUM U
conen B cBeTe npeacTaBneHnn ob anekTponuTuyeckon guccoumauumn. KayectseHHble
peakumn Ha NoHbI. [NoHATME O rMgponu3e conen.

Xumu4eckul 3KcnepumMeHm:

O3HaKOMMeHMe C MOoAensMuM KpUCTanfNYecKUxX PeLIEToK HeopraHM4YecKmnx
BELECTB — MeTannoB M HemeTannoB (rpacduta v anmasa), CrOXHblX BeLLeCTB
(xnopuaa HaTpus), uccnegoBaHue 3aBMCUMOCTU CKOPOCTM XMMUYECKOW peakuuu OT
BO3OENCTBUA PasfNUYHbIX (PakTOpOB, UCCNeLOBaHUE 3MeKTPonpoBOAHOCTU pacTBOPOB
BELLeCTB, nMpouecca guccoumaumm  KACIOT, LWenoyem U conen  (BO3MOXHO
ncnonb3oBaHMe BWOEO MaTepuanoB), NPOBEAEHWE OMbITOB, WANMOCTPUPYHOLLMX
NPU3HaKM NPOTEKaHUsl peakunn MOHHOro obmeHa (obpasoBaHve ocajka, BblOoeneHue
rasa, obpasoBaHue BOAbl), OMbITOB, WAMIOCTPUPYIOLWMX MNPUMEPBLI OKUCITUTENbHO-
BOCCTAHOBUTENbHbIX peakuun (ropeHue, peakumum pasfnoXeHusi, COeOUHEHMs),
pacno3HaBaHMe HeOopraHM4YecKnx BEeLLECTB C MNMOMOLLbIO KayeCTBEHHbIX peakuuMh Ha
NOHbI, pELUEeHnEe 3KCNepuUMeHTanbHbIX 3a4au.

HemeTtannbl u ux coeguHeHns

Obwas xapaktepuctuka ranoreHoB. (OcOOEeHHOCTM CTPOEeHusi aTOMOB,
XapakTepHble cTeneHn okucrneHnda. CTpoeHne u usndeckme CBOWCTBA MPOCTbIX
BELLECTB — ranioreHoB. XMMN4eckne CBOMCTBA Ha npumepe xnopa (B3anmMoaencrame ¢
MeTannamu, HemeTtannamu, wenodamu). Xnoposogopon. CongHaa  kuicnorta,
XMMUYECKMEe CBOWCTBA, NOSlydeHue, npumeHeHune. [lencteme xropa u xmnoposogopoaa
Ha opraHn3m 4yernoBeka. BaxkHenLume xnopuabl U UX HaxXoxXxgeHue B Npupoae.



Obwaa xapaktepuctuka anemeHtoB VIA-rpynnbl. OcCOBGEHHOCTM CTPOEHMSA
aToOMOB, XapakTepHble cTeneHn okucneHus. CTpoeHne U dusnyeckme CBOWCTBA
NPOCTbIX BELLECTB — Kucropoda M cepbl. AnfoTpornHble Moaudumkaumm kucnopoga wm
cepbl. Xumudeckune cBonctBa cepbl. CepoBoOopod, CTPOEHUE, U3NYECKNE U
Xnumuyeckme caorctea. Okcnabl cepbl Kak NpeacTaBUTENU KUCNOTHBLIX okenaos. CepHagd
KMCnoTa, usnyeckme n xumumyeckue cBoWCTBa (0OWme Kak npeacraBuTens knacca
KACIOT W crneunduyeckne). XuMMYEeCKMe  peakuuu, nexawue B OCHOBe
NPOMBbILLIIEHHOrO crocoba nony4YeHns cepHOn KUCNOTbl. [IpUMEHEHNE CEPHON KUCNOTHI.
Conu cepHON KUCIOTbI, KA4eCTBEHHAA peakumnsa Ha cyrnbdaT-uoH. HaxoxaeHue cepbl 1
eé coeauHeHnn B npuypode. XUMWYECKOe 3arpsisHeHWe OKpyxakllen cpeqbl
COeAMHEHNAMM cepbl (KUCNOTHbIE OOXAW, 3arpsi3HEHNE BO3ayxa 1 BOAOEMOB), CnOcobbl
ero npegoTBpaLleHus.

O6waga xapaktepucTtuka anemeHToB VA-rpynnbl. OcCO6eHHOCTU CTPOEHUs1 aTOMOB,
XapaKkTepHble CTeneHu okucreHus. A3oT, pacnpocTpaHeHue B npupoge, pusnyeckme un
Xumuyeckne ceounctBa. KpyroBopoT asoTa B npupoge. AMMUaK, ero dusmyeckme m
XMMUYECKMEe CBOWCTBA, NosiydeHne u npumeHeHve. Conn aMMOHus, X uandeckmne un
XUMUYECKNE CBOWCTBA, NpuMeHeHne. KadecTBeHHasi peakuusi Ha MOHbl aMMOHUS.
A30THas KucnoTta, €€ nonyyeHue, puandeckne n XMMmuieckume ceomcTea (obuime Kak
npeacTaBUTENS Krnacca KUCNOT 1 cneuyndudeckue). Micnonb3oBaHne HATPATOB U COMeENn
aMMOHUA B KayeCTBe MUHeparbHbIX YyOOOpeHun. XuMMUYecKkoe 3arpsisHeHue
OKpyXatwLen cpefbl COeguHEHUSMN a3oTa (KACIOTHbIE A0XAW, 3arpa3HeHne Bo3ayxa,
noysbl U BogoémoB). docdop, annoTponHbie mogndurkaumm gocdopa, usndeckmne mn
xumuyeckmne ceomnctea. Okeng doccopa (V) u cdocdopHas KucrnoTa, pusndeckue u
XUMUYECKNe CBOWCTBa, nonyyeHne. lMcnonb3oBaHne d@ocdaTtoB B KadecTse
MUHepanbHbIX YA0bpeHuH.

O6wasa xapaktepuctuka oanemeHtoB IVA-rpynnbl. OcCOBEHHOCTM CTPOEHUs
aTOMOB, XapaKTepHble CTeneHu OKUCIEeHUs. Yrnepon, annoTponHbie Moaudukauuu,
pacnpocTpaHeHne B npupoae, uU3MYeckme WM Xumuyeckme ceourcTBa. Aagcopbuwms.
KpyrosopoT yrnepoga B npupoge. Okcugbl yrnepoga, Ux ousmyeckme u XxmmMmyeckme
CBOWNCTBA, AEVCTBME HA XMNBble OPraHU3Mbl, NOSTyYEHNE U NMPUMEHEHME. JKONOrM4eckmne
npobnemsl, cBsi3aHHble C okcnaom yrnepoga (IV), runoTtesa rnobanbHOro NoTensieHns
KnumaTa, MNapHUKOBLIN 3dekT. YronbHaa Kucnota v e€ conu, nx dqusndeckue u
XUMUYECKNEe CBOWCTBA, MNoOsiydeHne WU rnpuMmeHeHue. KayecTBeHHas peakumsa Ha
kapboHaT-noHbl. Vicnonb3oBaHve kapboHaToB B ObITY, MegULMHE, NPOMbILLSIEHHOCTU U
CEeJIbCKOM X03AUCTBE.

lMepBoHa4anbHble MOHATUA 00 OpraHMYecKMx BeLLeCcTBax Kak O COEeAMHEHUSIX
yrnepoga (MeTaH, dTaH, 3TUMEH, aueTurneH, 3TaHos, IMULEPUH, YKCYCHas KUCroTa).
MprpoAHbIe UCTOYHUKM YrNeBOAOPOOO0B (Yronb, NPUPOAHLIN ra3, HedTb), NPOAYKTbI MX
nepepaboTkn (6eH3MH), X Porb B BbITY M NPOMbILLIIEHHOCTU. [ToHATME O BrUonornyeckn
BaXKHbIX BeLLeCTBax: Xupax, 6enkax, yrmeBogax — W UX PONM B XM3HU YerioBeka.
MaTepuanbHoe eaUHCTBO OpraHNYeCKNX U HEOPraHNYEeCKNX COEaUHEHUN.

KpeMHun, ero pusnyeckne n xmmuyeckme CBOUCTBA, NOSTlyYeHMUEe U MPUMEHEHME.
CoepavHeHna kpemHust B npupoge. Obwme npeacraeneHnsa ob okenge kpemuus (1V) m
KpeMHneBon kucnote. CunukaTtbl, UX UCNONb30BaHME B ObITy, B MPOMbILIIEHHOCTH.
BaxHenwmne cTpouTenbHble Martepuanbl: Kepamuka, CTeKkrno, LUeMeHT, 6eToH,
xene3o6eToH. NMpobnembl 6€30MacHOro MCNOMNb30BaHNSA CTPOUTESBbHBLIX MaTepuarnos B
NoBCEAHEBHOW XU3HWU.

Xumu4eckul aKkcrnepumeHm:.

n3ydyeHve obpasyoB HeopraHM4yeckMx BeLLECTB, CBOWCTB COMSHOM KUCNOTHI,
npoBeAeHNEe KaYeCTBEHHbIX peakuui Ha XNopua-UoHbl U HabniogeHne NPU3HaKoB KX
NPOTEKaHUSA, ONbITbl, OTpaxatLwmne PUandyeckme n XMMM4eckme CBOMCTBA rarioreHoB U



UX coeguHeHun (BO3MOXHO WCMONb3OBaHWe BuAeoMaTepuanos), O3HAKOMIIEHUWE C
obpasuyamn xnopuaoB (ranoreHngoB), O3HakoMieHue c obpasuamn cepbl U eé
coeavHeHuamn  (BO3MOXHO  MCMNOMb3oBaHWe  BuageomartepuanoB), HabnwoaeHue
npouecca obyrnneaHna caxapa nog 4ENCTBUEM KOHLEHTPUPOBAHHOW CEPHOW KUCNOTHI,
N3y4yeHne XUMUYECKMX CBOWCTB pa3baBneHHOW CEepHOW KUCMOTbl, NpoBeaeHue
Ka4eCTBEHHON peakuMuM Ha cynbaTt-MoH u HabnwgeHue NpusHaka e€é€ npoTekaHus,
O3HaKoMfeHMe C u3an4eckumMn cBOWCTBaMKU asoTa, doccopa U UX COeAUHEHUN
(BO3MOXHO MCMonb30oBaHME BuaeomaTepuanoB), obpasuamm asoTHbIX U POCEHOpPHbIX
yaobpeHun, nonyyeHune, cobnpaHue, pacrno3HaBaHWe M MU3y4yeHue CBOMCTB aMmmuaka,
npoBefeHne KadeCTBEHHbIX peakumi Ha WOH aMMOHUA U docdaT-UoH U n3lyyeHue
NPWU3HaKOB UX MPOTEKaHNA, B3aUMOAENCTBME KOHLEHTPUPOBAHHOW a30THOW KUCIOThbI C
Meablo  (BO3MOXHO  WUCNoONb3oBaHME BuAeoMatepuanoB), W3ydeHue mMogenen
KpUCTannuyecknx pelweTok anmasa, rpadgura, QynnepeHa, O3HaKkoMsieHne ¢
npoueccoMm aacopbumm  pacTBOPEHHbLIX BeELLECTB aKTMBUPOBAHHbLIM  YIMEM U
YCTPOMCTBOM nNpoOTUBOrasa, nosiyyeHve, cobupaHue, pacrno3HaBaHWe W W3yyeHue
CBOWCTB YrNEKUCNOro rasa, npoBedeHMEe KayeCTBEHHbIX peakumi Ha kapboHaT u
CUNUKAT-NOHbI N MU3y4yeHue MPU3HAKOB UX MPOTEKaHUSA, O3HaKOMSEHUEe C NpoayKunen
CUMMKaTHON MNPOMBILUSIEHHOCTN, peLleHne 3SKCNepuMeEHTanbHbIX 3agady no Teme
«BaxHenwme HemeTannbl 1 UX COeAUHEHNSA.

MeTannbl u X coeanHeHUs

ObLwaga xapakTepuctmka XMMUYECKUX ANIEMEHTOB — MeTansfioB Ha OCHOBaHUN UX
nonoxeHua B epunoanyveckon cucteme xmmmyecknx anementos [1. 1. MeHgeneesa un
cTpoeHna atomoB. CTpoeHwe meTannos. MeTtannuyeckaa CBsi3b M MeTannnyeckas
KpUCTannuyeckas peleéTka. ONEeKTPOXMMUYECKUI psan  HanpsbkeHUn  MeTansnos.
®dusnyeckne u xummyeckme csouctBa MeTannos. OOwme cnocobbl nonyyYyeHus
meTannoB. [loHATME O KOpPPO3UM MeEeTanmnoB, OCHOBHble CMocobbl 3awuTbl MX OT
koppo3uun. Cnnasbl (CTanb, YyryH, AopastoMUHUK, 6poH3a) N UX npumeHeHne B BbITy U
NPOMBILLNIEHHOCTMW.

LlenoyHble MeTannbl: nonoxeHuve B [lepyoguyeckon cucteMe XMMUYECKUX
anemeHtoB [1. . MeHgeneeBa, CTpoeHMe WX aTOMOB, HaxoXgeHue B npupoae.
dusnyeckne n xmmumyeckme cBoWCTBa (Ha nNpumepe Hatpua u kanud). Oxkcuabl u
rmapokeuabl HaTpus u Kanus. NprMeHeHne LWenoYHbIX METaNMOB U UX COEOUHEHUNA.

LLlenoyHo3emerbHbIE MeTansbl MarHUM 1 Kanbuun: nonoxexue B lNepunogmyeckomn
cucteme xumumdeckux anemeHtoB [. W. MenpgeneeBa, CTpoeHWe WX aTOMOB,
HaxoxgeHue B npupoge. dusndeckne M XMMUYECKME CBOMCTBA MarHusi U Kanbuus.
BaxHenwmne coeamHeHnsa kanbums (okcua, ruagpokcug, conu). XKEcTkocTb BOAbl U
CMnocobbl € yCTpaHeHWs.

AntoMunHUn: nonoxeHuve B lNepuognyeckon cucteMme Xxmummnyeckux arnemeHTos . .
MeHngeneeBa, CTpoeHMe aTtoma, HaxoxaeHue B npupoge. dPusmyeckme n XxmmMmyeckme
CBOMCTBa antoMuHusa. AM@oTepHble CBOMCTBA OKCUAa U rmgpokcuaa artoMUHUS.

YKeneso: nonoxeHne B lNepunognyeckon cucteme XxmmMmmyeckux anemeHtoB [. U.
MeHgeneeBa, cTpoeHMe aTtoma, HaxoxaeHue B npupoge. dPusmyeckme U XxmmMmyeckme
ceoucTBa xenesa. Okcuabl, rmapokcuabl n conu xenesa (1) n xxenesa (lll), ux cocras,
CBOMCTBA W Nosly4yeHue.

Xumuyeckul akcrnepumMeHm:.

O3HakomrieHne ¢ obpasuamu MeTannoB UM CAMAaBoB, WX  (PU3MYECKMMU
CBOWCTBaMM, U3ydeHne pesynbTaToB KOPpO3un MeTannoB (BO3MOXHO UCMONb3oBaHWe
BMaeomaTepmnanoB), ocOb6eHHOCTEN B3aMMOAEWUCTBUS OKCMAA KamnbLMs WU HaATpusa C
BOAOW (BO3MOXHO WCMONb30OBaHWe BuaeomaTepuanoB), WUccnegoBaHWe CBOWCTB
XECTKOM BOAbI, Mpouecca ropeHns xernesa B Kucropoge (BO3MOXHO UCMONb3oBaHWe
BMAeoMaTepmnanoB), NPU3HaKoB NPOTEKaHUS KaYeCTBEHHbIX peakuuin Ha WOHbI: MarHus,



Kanbuus, anoMuHus, umHka, xenesa (lI) n xenesa (Ill), mean (IlI), HabnogeHne u
onucaHue MpOLECCOB OKpaLUMBAHUA MMAaMEeHM WMOHaAMW HaTpus, Kanus W Kanbums
(BO3MOXXHO MCMNOSb30BaHWe BugeomaTepuarnoB), uccriegoBaHne aMmoTepHbIX CBOMCTB
rmgpokcmnaa antoMUHUS U TMAPOKCUMAA LUMHKA, peLleHne aKCcnepuMeHTanbHbIX 3agad no
Teme «BaxHenwme metannbl U UX COEONHEHUSI».

Xumuna n okpyxarouwana cpeaa

BewectBa u mMaTepuanbl B MOBCEOHEBHOW XW3HM 4YenoBeka. besonacHoe
NCNONb30BaHME BELWECTB U XMMUYECKMX peakumin B ObiTy. [lepBas nomowb npu
XUMWNYECKMX OXKOrax n oTpaBieHUSAX.

Xnmumyeckoe 3arpsis3HeHMe OKpyXawwen cpegbl (npegenbHas aonyctumas
KOHUeHTpauus BewlectB, ganee — [10K). Ponb xumMum B pelleHuMnM 3KOSNormyeckmx
npobnem.

Xumu4deckul 3KcnepumMeHm:

n3yyeHne obpasuyoB MartepuanoB (CTEKNO, CnraBbl METaAnNMoB, MOMMMEpPHbIE
mMaTepuansl).

MexnpedmemHsbie ces3u

Peanunzauua wmexnpeaMeTHbIX CBS3ed Mpu  u3ydyeHun xumum B 9  Knacce
OCYLLECTBNSAETCA 4epe3 UCMONb30BaHME Kak OOLMX €CTEeCTBEHHO-HaY4YHbIX MOHATUN,
Tak N MOHATUN, ABMSIOWNXCA CUCTEMHBIMU ANA OTAENbHbIX NPEeAMETOB €CTECTBEHHO-
Hay4YHOro LuMKna.

O6wmne ecTeCTBEHHO-HAy4Hble TMOHATUS: HayydHbld akT, runoTesa, 3akoH,
Teopus, aHanua, CuHTEe3, Knaccudukaumsa, NepumognyHoOCTb,  HabnwaeHue,
9KCNEePUMEHT, MOgenMpoBaHne, n3MepeHue, Mogenb, ABneHne, NapHMKoBbIA addekT,
TEXHOMOrns, maTepuarnsi.

®dusmka: maTtepusi, atoMm, INEKTPOH, MPOTOH, HENTPOH, WMOH, HYKNUA, U30TOonNbI,
pagMOaKTMBHOCTb, MONEKyna, 3MEKTPUYECKUA 3apsd, NPOBOOHUKWU, MONYNPOBOAHUKN,
ANANEKTPUKN, (poTodNemMeHT, BewecTBO, Teno, 06bLEM, arperatHoe COCTOsiHME
BELLlEeCTBa, ras, pacTBOp, pPacTBOPUMOCTb, KpuCTannuyeckas peLllétka, Ccnnasbl,
dm3myeckme BeNMYUHLI, €ANHULbI N3MEPEHUS), KOCMUYECKOe MPOCTPAaHCTBO, MNSIaHEeThI,
3Bé3abl, ConHue.

Buonorus: doTtocuHTEe3, AblxaHue, Owunocdepa, 9SKocucTeEMa, MUHepanbHble
yao0peHnsi, MUKPOSNEMEHTbI, MaKpPO3NEMEHTbI, MUTaTENbHbIE BELLECTBA.

eorpadus: atmocepa, rmapocdepa, MUHeparnbl, rOpHbIE MOPOAbI, MOME3Hble
nckonaemble, TONNBO, BOOHbIE PECYPChI.






TemaTu4yeckoe nnaHMpoBaHue, B TOM YuCIie C y4eTOM paboyen nporpaMmMmbl BOCNUTaHUSA C yKa3aHUEM KOnuyecTBa 4acos,
OTBOAMMbIX Ha OCBOEHUEe Kaxaoun TeMbl, 9 Knacc

Ne Undpposeie KonuuectBoO Odata no Hdata no
nin Tema ypokal/paspena obpasoBaTesibHble 4aCcOB nnauy dhakTy
pecypcbl/Q0P
Pasgen 1. BewecTBO U XMMHUYeCKne peakuum
Tema 1. [NoBTOpPEHME 1 YrNybneHmne 3HaHNn OCHOBHbIX pa3aenoB Kypca 8 knacca — 5 yacos
| Depronmeotn seion Nepoaecen  buomorera Lok 1
o https://m.edsoo.ru/00adb59e
MeHpgeneeBa
5 3aKOHOMEpPHOCTN B UBMEHEHNN CBOWCTB Bubnnoteka LLOK 1
XUMUYECKNX SNEMEHTOB NepBbIX TPEX nepnogoB | https://m.edsoo.ru/00adb6b6
3 Knaccudurkauma n HomeHknatypa Bubnnoteka LLOK 1
HeopraHM4YecKnx BeLLECTB https://m.edsoo.ru/00adb7e2
4 Buabl xummyeckom cBs3N 1 TUNbI Bubnnoteka LLOK 1
KpUCTanInyecknx peLeéTok https://m.edsoo.ru/00adbac6
KoHTponbHas pabota Ne1 no teme «lloBTopeHue 1
5 n yrnybneHune 3HaHWn OCHOBHbIX pa3fenoB Kypca
8 Kkracca»
Tema 2. OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKNX peakumni — 4 yaca
6 Knaccudumkaumsa XuMmn4ecknx peakumim no Bubnnoteka LLOK 1
pasfnnYHbIM NPU3HaKam https://m.edsoo.ru/00adbcb0
, Romie o copoc OIS, Sumioraca LOK 1
https://m.edsoo.ru/00adbe9a
peakumsix
3 ermoLe 1a OOPOGTs XMMGGKOA pemn n | BHOTHOTENA LIOK 1
https://m.edsoo.ru/00adc28c
NONOXeHNe XMMMNYEeCKOro paBHOBECHS
Bubnnoteka LLOK 1
9 OKkncnNnTENbHO-BOCCTAHOBUTESbHbIE peakunm

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

Tema3. dnekTponutuyeckasa guccoumaumns. XuMmyeckme peakumm B pactBopax — 8 yacos

10 Teopusi aNeKTPONUTUYECKON guccoumnaumnn. Bubnnoteka LLOK 1
CwunbHble 1 cnabble 3anekKTponnTbl https://m.edso0.ru/00adcd68
y Bubnuoteka LLOK 1
1 VIoHHbIE YpaBHEHI: peakumi https://m.edsoo.ru/00add448
XnmMmn4yeckme CBOMCTBA KUCIIOT N OCHOBaHU B BuGnmoTexa LIOK 1
12 cBeTe npeacTaBneHnin 06 anekTponMTUYecKon .
MCCOLMALMN https://m.edso0.ru/00add5d8
XnMn4eckme CBOMCTBaA COSEN B CBETE Bu6nnoteka LIOK 1
13 npeacTaBneHnn 06 aNeKTpoNIMTUYECKON https://m.edso0.ru/00addgb?
aunccouunauymmn — :
14 [MoHaTMe o rmgponuae conen bubnmoreka LIOK 1
Ap https://m.edsoo.ru/00add9d4
o Bubnnoteka LLOK 1
15 O606weHne n cuctemaTmsaunsa 3HaHUN https://m.eds00.ru/00addd12
MNMpakTnyeckasa paborta Ne 1. «PelwueHune 1
16 3KcnepuMeHTanbHbIX 3aga4y» UHCTpyKTax no r|15tlt/l6sr'l/M/%T(ZiélaS(I)_(l)orI: /00addbfa
T ps://m. i
KoHTponbHas pabota Ne2 no teme 1
17 «DNeKTponMTnYecKas anccoumnaums. r|15tlt/l6sr'l/M/%T(ZiélaS(I)_(l)orI: /00addeco
XnmMmyeckme peakuumn B pacteopax» PS4 :
Pasgen 2. HemeTannbl n nx coeguHeHus
Tema. 1 O6wan xapakrepuctmka xmmmyeckmx anemeHToB VIIA-rpynnbl. ManoreHsl — 4 yaca
18 O6Lwas xapakTepucTuka ranoreHos. Bubnnoteka LOK 1
XnMmnyeckme cBOMCTBA Ha Nnpumepe xropa https://m.edsoo.ru/00addfe2
19 Xnoposogopoga. ConsHas kucnota, xumudeckme = bubnuoteka LJOK 1
CBOWCTBA, NoslydeHne, NnpuMeHeHmne https://m.edsoo.ru/00ade104
MpakTnyeckasa pabota N2 2 no Teme 1
20 «lMonyyeHne conNsAHON KUCNOTbI, U3y4YeHne eé rlft?:;/M/%T?élz(iorﬁ /00ade348
ceoncTtB» UHCcTpykTax no Tb — )



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

Bbluncnexus no YpaBHEHNAM XUMUYHECKNX

Bubnnoteka LLOK

21 peakuuin, ecrnv oauH N3 peareHToB aH B https://m.eds00.ru/00ade48s
n3bbITke
Tema 2. O6wan xapakrepuctmka xmmmyeckmx anemeHToB VIA-rpynnbl. Cepa n eé coegmHeHust — 6 Yacos
Bubnnoteka LLOK 1
22 O6was xapaktepucTuka anemeHToB VIA-rpynnbl https://m.edsoo.ru/00ade64a
23 Haxonaeme copuin o8 cospumermi & npnpore, | BHOTMOTENa LIOK 1
A Pt A prpoae. https://m.edsoo.ru/00ade64a
XnmMmyeckme CBOMUCTBa cepbl
o CepoBogopog, cTpoeHne, usnveckme n bubnuoteka LUOK 1
XUMUYECKMEe CBOUCTBA https://m.edso0.ru/00ade802
Okeungbl cepbl. CepHas kucnota, hmsndeckmne m Bubnnoteka LLOK 1
25 . .
XMUMUYECKME CBOUCTBA, NPUMEHEHME https://m.edsoo.ru/00adea28
XumMunyeckme peakuuu, nexatine B OCHoOBe 1
NPOMbILLIIEHHOrO cnocoba nosly4eHust CepHou Bubnnoteka LLOK
26 .
KMCNOTbl. XMMNYECKOe 3arpsisHeHne https://m.edsoo.ru/00adec8a
OKpyXatwLen cpefbl COegUHEHUSMN cepbl
BbluncneHne maccoson gonu Beixoga npogykta | bubnuoteka LIOK 1
27 .
peakumnmn https://m.edsoo.ru/00adec8a
Tema 3. O6wan xapakTepucTmka Xmmmyeckmx anemeHToB VA-rpynnbl. A30T, ocdop 1 X COeANHEHUS — 7 YacoB
R e Saahopons  EOTHOTeIa LOK 1
» pacnpocTpan PUpOAe., https://m.edsoo.ru/00adeea6b
N XMMUYEeCcKne CBONCTBA
29 AMMuMak, ero pusnyeckue n Xmummyeckme Bubnuoteka LLOK 1
CBOWCTBA, NOTyYeHne N NpuMeHeHne https://m.edsoo.ru/00adf004
MNMpakTu4yeckasn pabora Ne 3 no Teme BuGnmoTeka LIOK 1
30 «Mony4vyeHne ammmnaka, nsyyeHue ero )
- https://m.edsoo.ru/00adf180
ceBoncTB» UHcTpykTax no Tb
31 A30THas kucnorta, eé gusnyeckme n xummndeckme bubnmoteka LLOK 1

cBoMcTBa

https://m.edso0.ru/00adf306
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

Mcnonb3oBaHne HATPAToOB U CONen aMMOHUSA B 1
32 KayecTBe MUHepanbHbIX YA06peHui. Bubnnoteka LLOK
Xnmumyeckoe 3arpa3HeHne okpyxatroLen cpeapl https://m.edsoo.ru/00adf518
coevHEHMAMMU a3oTa
B b o, Buonuorera LOK 1
’ ’ https://m.edsoo.ru/00adf68a
nonyvyeHve
e B e Buomuorora LOK 1
- ! https://m.edsoo.ru/00adfc20
npupoaHon cpeapl hocatamm
Tema 4. O6Wwan xapakTepncTmka Xmmmyeckmx anemeHToB IVA-rpynnbl. Yrnepoa n KpeEMHUN U UX COeanHEeHns — 8 YacoB
35 Yrnepoga, pacnpocTpaHeHue B npupoae, bubnuoteka LUOK 1
dm3ndeckme n Xmmmyeckne CBOMUCTBa https://m.edsoo.ru/00adfd9c
Oxkcunabl yrnepoaa, ux dusnyeckme un BubnmoTexa LIOK 1
36  XMmUu4Yeckne CBOMCTBA. DKONOrn4eckme _
https://m.edsoo.ru/00adfebe
npobnemsl, cBA3aHHbIE C okcnagom yrnepoaa (1V)
37 YronbHasi KUCnoTa u eé conu bubnmoreka LIOK 1
https://m.edso0.ru/00ae006c¢
MNMpakTnyeckasa pab6ora Ne 4 no teme 1
38 «lMony4yeHue yrnekucnoro rasa. Bubnnoteka LLOK
KayecTBeHHas peakuusi Ha KapOOHaT-UOH» https://m.edsoo.ru/00ae027e
UHcTpykTax no Th
[MepBOHaYanbHble NOHATMS 06 OpraHNYecKnx Bubnnoteka LLOK 1
39 _
BellecTBaxX Kak 0 COeMHEHUNAX yriepoaa https://m.edsoo.ru/00ae054e
40 KpemHuin n ero coeguHeHus Bubnmoreka LIOK 1
https://m.edso0.ru/00ae080a
MNMpakTnyeckasa pabora Ne 5. PewueHune 1
a1 3KCcnepuMeHTanbHbIX 3a4ay No Teme Bubnuoteka LLOK
«BaxHenwmne HemeTannbl U X coeanHeHua» | https://m.edsoo.ru/00ae0bf2
UHcTpykTax no Tb
42 KoHTponbHas pabota Ne3 no teme «BaxHenwmne bubnmoteka LIOK 1



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

HeMeTanmbl U X CoeaAnHEeHNA»

https://m.edsoo.ru/00ae0el8

Paspen 3. MeTtannbl n nx coeguHeHus

Tema 1. O0OLwwKe cBoncTBa MmeTannos — 4 yaca

O6was XapaKTepnuctnka XmuMm4eCKmnx arieMeHToB
— MeTannos. MeTtannuyeckasi CBsi3b U

Bubnnoteka LLOK

43 MeTannmyeckas Kpuctannmyeckas peLueTka. https://m.edso0.ru/00ael103e
dunsmnyeckme cBorcTea MeTannoB
14| SneKTpoXMIBCT pAR HAMPSREHHT GuGuoTera LIOK
https://m.edso00.ru/00ae1156
MeTannos
O6wwme cnocobbl Nony4YeHnsa MeTanos.
CnnaBbl. BbliuncneHus no ypaBHeHUAM Bubnuoteka LLOK
45 - )
XUMUYECKNX peaKkLmni, eCrlin OOUH U3 peareHToB https://m.edsoo.ru/00ael1156
COOEPXKUT NPUMECH
46 [MoHATME O KOppPO3UKN MeTansoB bubnmorexa LIOK
https://m.edso00.ru/00ae1278
Tema 2. BaxHenwme metaninbl 1 Ux coegnHeHnsa — 16 yacos
Bbubnuoteka LUOK
a7 lllenoqHete MeTans. https://m.edsoo.ru/00ael14b2
48 Okcunabl U rMapoKeuabl HATPUS U Kanus Bubnuoreka LIOK
https://m.edsoo0.ru/00ael14b2
49 LLleno4yHo3emernbHble MeTanmbl — Kanbuum n Bbubnuoteka LUOK
MarHmmn https://m.edsoo.ru/00ae15e8
50 BaxHenwune coeanHeHns Kanbums Bubnuoreka LIOK
https://m.edsoo0.ru/00ae15e8
51 O600LLeHne n cnctemaTmsaums 3HaHUM
52 XKEcTkocTb BOAbl M CNOCOOLI €€ yCTpaHeHNs bubnmoreka LIOK
https://m.edsoo.ru/00ae1886
53 MNMpakTnyeckasa pad6ora Ne 6 no teme Bubnuoteka LLOK

«XKécTKkocTb BOoAbl U MeTOAbI €€ YCTPAHEHUAY

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

UHcTtpykTax no Tb

54 ATOMAHI Bubnnoteka LLOK 1
https://m.edso0.ru/00aelc64
55 AmdoTEpPHbIE CBOMCTBA OKCUAa 1 ruapokcuaa Bubnuoreka LIOK 1
https://m.edsoo.ru/00aelc64
Bubnnoteka LLOK 1
56 Keneso https://m.edso0.ru/00ael1d86
57 Oxkcunabl, ruapokemabl u conu xernesa (1) n Bubnuoteka LLOK 1
xenesa (ll) https://m.edso0.ru/00ae35e6
58 O606LeHne n cuctemaTmsaumnsa 3HaHUN 1
MNMpakTnyeckas pad6orta Ne 7. PewweHue 1
59 3KCnepuMeHTanbHbIX 3agay no Tteme Bubnnoteka LLOK
«BaxHenwue meTtannbl U X coeanHEeHUs» https://m.edsoo.ru/00ae3de8
UHcTpykTax no Th
BblumcneHnst no ypaBHEHUAM XMMNYECKMX 1
60 peakuumn, ecrnv OanH U3 peareHToB AaH B Bubnnoteka LLOK
N306bITKE UNK coaepXuT npumecu. BelumcneHus https://m.edso0.ru/00ael750
MacCOBOW 40NN BbIXxOA4a NPOAYKTa peakuum
61 O600LWWeHne n cnctemaTmsaumns 3HaHUN 1
62 KoHTponbHas pabota Ne4 no teme «BaxHenwne 1
MeTanmbl U UX COEOUHEHNSA»
Paspgen 4. Xumusa v okpyxatrowiasa cpeaa
Tema 1. BeuwlectBa 1 maTepuarbl B XU3HWN YenoBeka — 6 YacoB
63 BewecTtBa 1 matepuansl B noBCeAHEBHOM xn3Hn  bubnmnoteka LIOK 1
Yyenoseka https://m.edsoo.ru/00ae3f50
64 Xrmuyeckoe 3arpsisHeHe OKpyatoLlen cpebl bubnmoreka LIOK 1
https://m.edsoo.ru/00ae4270
65 Pornb xvmuu B peLueHnm 3KosIorm4eckmnx Bubnuoteka LLOK 1

npobnem

https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66

O0600LwWeHne n cuctemaTmusaumns 3HaHUn

Bubnnoteka LLOK
https://m.edsoo.ru/00ae0dOa

67

O0600LWeHne n cnuctemaTmusaumns sHaHUn

Bubnnoteka LLOK
https://m.edsoo.ru/00adb33c

68

O0600LwWeHne n cuctemaTmusaumns 3HaHUn

Bubnnoteka LLOK
https://m.edsoo.ru/00ad9cbh?2



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

