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NOACHUTEJIbHAA 3AMNMUCKA

MporpaMmma Mo XMMWMM Ha YPOBHE OCHOBHOrO o6Llero obpasoBaHnsa cocTaBreHa
Ha OCHoBe TpeboBaHM K peaynbTatTaM OCBOEHUS OCHOBHOW obpasoBaTenbHOMm
nporpaMmmbl OCHOBHOro obuiero obpasoBaHus, npeactaBneHHbix B roOC OO0, a
TaKke Ha OcHOoBe deaepanbHon paboyen nporpammbl BOCMUTAHUS U C YYETOM
KOHUenuMM npenogaBaHus y4yebHoro npeameTa «Xumuma» B 0OpasoBaTenbHbIX
opraHusauusax Poccuinckon degepaumn.

Mporpamma no xumun [aAET npeacrtaBneHne o uensx, obuwen crpaternm
obyyeHuns, BoCcnUTaHns M pasBuTUa obyvaroLmnxcs cpeactesamu ydebHoro npeameTa,
ycTaHaBnMBaeT obs3aTtenbHoe npegMeTHoe  coaepXaHue, npegycmaTpuBaet
pacnpegeneHne ero no Kraccam W CTPYKTYypupoBaHMe No pasgenam u Temam
nporpaMmmbl Mo XMMUK, onpeaenseT KONMMYEeCTBEHHbIE N KAYECTBEHHbIE XapaKTEPUCTUKN
coAaepXaHusi, peKkoMeHOYeMYyK MNocrneaoBaTeflbHOCTb WU3YYEHUS XUMUM C  YY4ETOM
MEXNpeaMeTHbIX U BHYTPUNPEOMETHbIX CBSI3EW, JOMMKM  y4ebHOro npouecca,
BO3pacTHbIX 0COBEHHOCTEN OBy4aroLmMxcs, onpeaenseT BO3MOXHOCTM npeameTta ans
peanu3auun TpeboBaHUM K pe3ynbTaTaM OCBOEHMSI OCHOBHOM oOpasoBaTenbHOm
nporpaMmbl Ha YpPOBHE OCHOBHOro obuiero obpasoBaHus, a Takke TpeboBaHUN K
pesynbratam Oby4YeHWss XMMUM Ha YPOBHE LEenen MU3y4yeHus npeameTa U OCHOBHbIX
BMOOB y4ebHO-NO3HABATENbHON OeATENbHOCTN 0ByYaloLeroca no OCBOEHUIO y4ebHoro
coaepaHusi.

3HaHMe XMMUM  CRYXUT OCHOBOW ANns  (POPMUMPOBAHUS  MUPOBO33PEHUSA
obyyatolerocs, ero npeactaBneHnn 0 MaTepuanbHOM eAUHCTBE MUpa, BaXKHYK Porib
nurparT dhopmMupyemMbIe XMMUEN NPELCTaBNEHNS O B3aUMONpEBpPaLLEHUSX SHEPTnn 1 06
9BONIOLMM BELLECTB B NpMpoae, 0 NyTaxX pelueHns rnobanbHbiX npobnem ycTonymBoro
pasBMTMA YenoBeYeCTBa — CbIPbEBOW, IHEPreTMYECKOW, MULLEBON M IKOSTOMMYECKOM
B6esonacHocTu, Npobnem 3apaBoOXPaHEHNS.

N3yyeHne xmmumm:

CcrnocobCTBYET peanunsauum BO3MOXHOCTEN NS caMOopas3BUTUA U (OOpMUPOBaHNS
KynbTYypbl IMYHOCTU, €€ 0bLen N YHKUMOHANbLHOW rPaMOTHOCTMU;

BHOCUT BKMag B (OPMUPOBAHWE MbIWEHNSS M TBOPYECKMX CMocoBHOCTEn
oby4valolmnxcs,  HaBbIKOB  MX  CaMOCTOATENbHOW  y4ebHOM  OEATENbHOCTH,
9KCNepuUMEHTanbHbIX W UCCNeaoBaTesNIbCKMX  YMEHWUW, HeobXoaMMbIX Kak B
NOBCEAHEBHOM XM3HU, Tak N B NPOdeCCMOHanNbHON AeATENbHOCTY;

3HAaKOMUT CO CreuMdpUKON Hay4yHOro MbIWMNEHNS, 3aknagbiBaeT OCHOBbI
LeNOCTHOro B3rnsga Ha eOuHCTBO NPUpOoAbl U YenoBeka, SIBNSIETCA OTBETCTBEHHbLIM
3Tanom B OPMUPOBAHUN €CTECTBEHHO--HAYYHOW rPaMOTHOCTM 00y4atoLLNXCS;

crnocobeTByeT  QOPMUPOBAHUIO  LIEHHOCTHOMO OTHOLUEHUSI K  €CTEeCTBEHHO-
-Hay4HbIM 3HaHUAM, K NpUpoae, K 4YenoBeKy, BHOCUT CBOW BKMag B 3KOMOrMyeckoe
obpasoBaHne oby4vatoLmxcs.

[aHHble HanpaBneHuss B 00y4yeHUMM XxXvMun obecneunBaroTCca Crneundukon
coagepXaHust y4uebHoro npegmeTa, KoTopbl SBNSETCA negarormyeckn agantTMpoBaHHbIM
oTpaxeHnem 6a30BOMN HAYKN XMMUM HA ONPeSENEHHOM aTane eé pas3BuTUS.

Kypc xumMum Ha ypoBHE OCHOBHOro obuwero obpas3oBaHuWsi OpUEHTUPOBAH Ha
OCBOEHMEe O0OyYyalLlNMMNUC CUCTEMbl NepBOHAYasrbHbIX MNOHATUA  XUMWUKW, OCHOB



HEOPraHNYeCcKON XUMUM U HEKOTOPbIX OTAEMbHbIX 3HAYMMbIX MOHATUM OpPraHUYeckom
XUMUN.

CTpykTypa cogepxaHua nporpammbl Mo XuMum cPopMMpoBaHa Ha OCHOBE
CUCTEMHOro noaxofa K eé usydeHumto. CopepkaHue cknagblBaeTcs M3 CUCTEMbI
NOHATUA O XMMUYECKOM INEMEHTE U BELLECTBE U CUCTEMbI MOHATUN O XMMUYECKOWN
peakumm. O6e 9TM  CUCTEMbI  CTPYKTYPHO  OpraHm3oBaHbl MO  MPUHUMNY
nocnegoBaTenibHOr0 pas3BUTUSA 3HAHUWM Ha OCHOBE TEOpeTUYECKUX MpeacTaBrieHun
pPa3HOro YpOBHS:

— aTOMHO--MOJSEKYIISIPHOrO Y4EHNS Kak OCHOBbI BCErO €CTECTBO3HAHUS,

— MNepunogunyeckoro 3akoHa [1. 1. MeHaeneeBa Kak OCHOBHOIO 3aKOHa XMMWU;

— YYEeHUs1 O CTPOEHUN aTOMa N XMMUYECKOWN CBA3M;

— npeacraBneHnn ob anekTponMTUYECKoOn gmccoumnaumnm BeWweCcTB B pacTBopax.

TeopeTnyeckme 3HaHuUsi pacCcMaTpuBalOTCsl Ha OCHOBE 3MMUPUYECKN MONYyYEHHbIX
M OCMbICIIEHHbIX (DaKTOB, pasBMBAOTCA MOCMeAoBaTeslbHO OT OAHOr0 YPOBHA K
APYromy, BbINOMHAS PYHKUMN OOBACHEHMA N MPOrHO3NMPOBAHWUS CBOWCTB, CTPOEHUS U
BO3MOXXHOCTEWN MNPaKTUYECKOro NPMMEHEHUS U NOMYyYEHNA N3yHaeMblX BELLLECTB.

OcBoeHne nporpaMmmbl Mo XMMUK cnocobeTByeT hopMMpoBaHMIO NpeacTaBreHns
O XMMUWYECKOM COCTaBrsoWEen HayyHOW KapTUHbl MUpa B JIOTMKE €€ CUCTEMHOM
npupoabl, LEHHOCTHOrO OTHOLUEHUS K Hay4YHOMY 3HaHUIO M MeTO4aM NO3HaHUS B HayKe.
N3yueHne xummm NnponcxoguT C NpUBAEYEHNEM 3HAHUN N3 paHEE N3YYEHHbIX YY4EOHbIX
npegmMeToB: «Okpyxatowmnnm mmpy, «brnonorna. 5—-7 knaccel» n «dunsmnka. 7 Knaccy.

Mpy n3yyeHUn XMMUM NPOUCXOAUT HOPMUPOBAHME 3HAHUN OCHOB XMMWYECKOM
Haykn Kak obrnacTu COBPEMEHHOr0 ecTeCTBO3HAHWUS, MNPaKTU4EeCKOW [OeATenbHOCTU
yernoBeka W Kak OAHOr0 M3 KOMMOHEHTOB MWPOBOW KynbTypbl. 3agada ydebHoro
npegmeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XMMWYECKUX 3HAHUA — BaXXKHEWLUUX
¢akToOB, MOHATUW, 3aKOHOB W TEOPETUYECKUX MOMOXEHUN, OOCTYMNHbIX 0606LeHnn
MMUPOBO33PEHYECKOrO Xapakrepa, A3blka Hayku, B NPUOBLLEHUN K HayYHbIM MeTodam
NMO3HAHUA NPU M3YYEHMM BELLECTB W XMMWUYECKMX peakuun, B opMMpoBaHUN W
pas3BUTUN MNO3HABATENbHLIX YMEHUA U UX MPUMEHEHUUN B y4eBHO-NO3HaBaTENbHOW U
y4yebHo-uccnegoBaTenbCkON  AEATENbHOCTM,  OCBOeHWM  npasun  6e3onacHoro
obpalleHns ¢ BelecTBamMmm B MOBCEAHEBHOW XKU3HW.

Mpn n3y4yeHUn xumMmMM Ha YpPOBHE OCHOBHOro obuiero obpasoBaHusA BaxHOE
3HayeHue nNpmobpenu Takue Lenu, Kak:

— ¢OopMUpOBaHME  WHTENMEKTyanbHO  pas3BUTOM  JIMYHOCTM, T[OTOBOW K
camoobpasoBaHuio, COTPYOHUYECTBY, CAMOCTOSATESNIbHOMY TMPUHATUIO  pPeLueHUn,
CnocoBHOM aganTUPoOBaTbCA K OLICTPO MEHSAOLLMMCS YCITOBUSIM KU3HMU;

— HanpaefeHHOCTb 0By4YeHNsa Ha cuctemaTndeckoe npmobLueHne obyyarLwmxcs K
CaMOCTOATENbHON MO3HaBaTENbHOW [OEATEeNIbHOCTU, Hay4yHbIM MeTOo4aM MO3HaHuS,
GOpPMUPYIOLLIMM MOTUBALMIO U Pa3BUTME CNOCOBHOCTEN K XUMUMU;

— obecneyeHne ycnoBur, crnocobCTByOWNX NpuobpeTeHnto obyyalLwmnmmncs
onbiTa pa3HoobpasHoM AeATENbHOCTU, NO3HAHUSA U CAMOMNO3HAHUS, KIMOYEBbLIX HABbIKOB
(KMoYeBbIX KOMNETEHUMI), UMEKOLLMX YHUBEPCANbHOE 3HAYEeHNE ONS pas3fnyHbIX BUOOB
NeAaATenbHOCTY;

— dopmMmunpoBaHne obwen  PyHKUMOHANbHOM U €CTECTBEHHO-Hay4HOWM
rPaAMOTHOCTU, B TOM YMCME YMEHUN OOBACHATbL U OLEHMBATb SABMNEHUS OKPYXKaOLLLEroO



MUpa, UCNosb3ys 3HaHWUS U OMbIT, NOMTYYEHHbIE NPU U3YYEHUU XUMUKU, NPUMEHATb UX
npu peweHun npobnem B NOBCEOHEBHOWN XU3HU U TPYOOBOW AeATENbHOCTY;

— ¢hopmupoBaHve y obBy4valoWmUXcss FYMaHUCTUYECKMX OTHOLUEHWA, MOHUMaHUS
LEHHOCTU XMMWYECKUX 3HaHWA [Ons BbIpaboOTKM 3Korormyeckn uernecoobpasHoro
noBefeHus B ObITY U TPYOOBOW OeATENBHOCTU B LENAX COXPaHEeHNA CBOEro 300pOBbS U
OKpyXatoLien npupogHon cpenbl;

— pas3BuTME MOTMBaUUM K OOy4YeHWto, CNOCOBHOCTEM K CaMOKOHTPOM MU
CaMOBOCMUTaHMIO Ha OCHOBE YCBOEHMUsI obLeyernioBe4ecknx LLeHHOCTEN, FOTOBHOCTU K
OCO3HaHHOMY BbIOOpPY NPOodUns U HanpaBnNeHHOCTN AanbHenLwero obyyeHums.

O6uee yncno yacoB, OTBEAEHHbIX ANA MU3YYEHUS XUMUU Ha YPOBHE OCHOBHOIO
obLwero obpasoBaHus, coctaBnset 136 yacos: B 8 knacce — 68 4yacoB (2 yaca B
Hefent), B 9 knacce — 68 YacoB (2 Yaca B Hegento).



COOEPXXAHUE OBYYEHUA

9 KITACC

BelwecTBO U XuMMnyeckas peakums

lMepuogunyecknin 3akoH. Nepunognyeckass cuctema xummdeckmx anementos . U.
MeHpeneea. CTpoeHne aToMoB. 3aKOHOMEPHOCTU B U3MEHEHUN CBOMUCTB XMMUYECKNX
3/IEMEHTOB NMEpPBbIX TPEX NEPUOAOB, Kanusd, Kanbuus N nxX CoeguHEHn B COOTBETCTBUM
C NONOXEHMEM 3N1EMEHTOB B [lepnoanyeckon cucteMe n CTpOEHMEM UX aTOMOB.

CTpoeHue BellecTBa: BUAbl XMMUYECKOW CBA3W. TUMbl KPUCTANMNYECKNX PELLETOK,
3aBMCMMOCTb CBOWCTB BewecTBa OT Tuna KpUcTanindeckonm pewweTkn U Buaa
XMMNYECKOWN CBA3MN.

Knaccudpumkaums v HOMeHKnaTypa HeopraHM4eckux BeLwlecTB. XUMWUYecKkue
CBOMCTBA BELLUECTB, OTHOCSALWMXCA K pPas3fMyHbIM  Krlaccam HeopraHU4eckmnx
COeMHEHUI, FreHeTnYecKasi CBSA3b HEOPraHNYECKMUX BELLECTB.

Knaccudukauma XmMmyecknx peakuun no pasnuyHbiM MpusHakam (no 4ucny u
COCTaBYy Yy4acCTBYIOLINX B peakuumn BELLECTB, NO TennoBomy 3dekTy, N0 M3MEHEHUIO
CTENEHEN OKUCIEHUSI XMMWYECKMX SNIEMEHTOB, MO 0OpaTMMOCTW, MO Yy4acTuio
KaTtanuaaTtopa). OK30- 1 3HOOTEPMUYECKME PeaKLnn, TEPMOXUMNYECKNE YPaBHEHMUS.

MoHATME O CKOPOCTM XuMmuyeckonm peakumn. [loHATMe 06 obpaTumbix u
HeobpaTUMbIX XUMUYECKMX peakumnsax. [MOHATME O TOMOrEHHbIX W reTeporeHHbIX
peakumnax. lNoHaTMe o katanuse. [lOHATME O XMMMUYECKOM paBHoBecuU. PakTopbl,
BNUSOLLNE HA CKOPOCTb XMMUYECKOM peakLmMn N NOSNOXEHNE XMMNYECKOrO paBHOBECUS.

OKucnMTenbHO-BOCCTAHOBUTESbHbIE peakumn, 3NIEKTPOHHbLIN 6anaHc
OKUCNUTENbHO-BOCCTAHOBUTENBHOMN peakuumu. CocTaBnenue ypaBHEHNI
OKUCNUTENbHO--BOCCTAHOBUTENbHbIX peakumm c NCNONb30BaHNEM MeToaa
3M1eKTpoHHOro 6anaHca.

Teopunsa anNeKTPONUTUYECKOM Auccounaunn. ONEKTPONUTbl U HESNEKTPONUTHI.
KaTnoHbl, aHuMoHbl. MexaHu3m guccoumauum BewecTB C  pasnuyHbIMW  BUOaMm
Xnummyeckom cesasun. CteneHb guccoumauunn. CunbHble 1 cnabdble 3NeKTPonnThI.

Peakuun noHHoro obmeHa. Ycrnosusi NpoTEKaHWs peakuurm WMOHHOro obmeHa,
NOJSIHbIE U COKPALLEHHbIE NOHHbIE YpaBHEHNSA peakumin. CBONCTBA KUCIOT, OCHOBaHUM U
conen B cBeTe npeacTtaBneHun ob anekTponuTuyeckon guccoumaunn. KayectBeHHble
peakummn Ha NoHbI. [oHATNE O rMgponu3e Conewn.

Xumu4deckul 3KcnepumMeHm:

O3HaKOMMeHMe C MoAensaMuM KPUCTanfN4ecKux pPeLlETok HeopraHM4YecKnx
BELLECTB — METa/yIoB M HemeTannoB (rpacduta u anmasa), CrOXHbIX BeELEeCTB
(xnopuaa HaTpusi), MccnegoBaHMe 3aBMCUMOCTU CKOPOCTM XMMUYECKOW peakuum oT
BO3OENCTBUA PasfnU4YHbIX PakTOpPOB, UCCNeaoBaHUE 3MeKTPOonpoOBOAHOCTM PacTBOPOB
BELLeCTB, nMpouecca guccoumaumm  KACMOT, wWenoyem wn  conen  (BO3MOXHO
Mcnonb3oBaHMe BWOEO MaTepuanoB), NPOBEAEHME OMbITOB, WUIMOCTPUPYHOLLNX
NpU3HaKn NpoTeKaHust peakumn MoHHOro obmeHa (obpasoBaHue ocagka, BbloeneHue
rasza, obpasoBaHuve BOAbl), OMbITOB, WIMIOCTPUPYIOLWMX MPUMEPLI OKUCIIUTENBHO-
BOCCTAHOBUTENbHbIX peakuun (ropeHue, peakumum pasfnoXeHusi, COeOUHEHMS),
pacno3HaBaHMe HeOopraHMYecKMxX BeLeCTB C MOMOLLBbIO Ka4YeCTBEHHbIX peakuuni Ha
NOHbI, pELLEeHNEe 3KCNePUMEHTaNbHbIX 3a4au.

HemeTannbl n nx coegnHeHns



Obwas xapaktepuctuka ranoreHoB. (OcOOEHHOCTM CTPOEHusi aTOMOB,
XapakTepHble cTeneHn okucrneHmnda. CTpoeHne u usndeckme CBOWCTBA MPOCTbIX
BELLLECTB — ranioreHoB. XMMmn4eckne CBOMCTBA Ha npumepe xnopa (B3anmMogencrame ¢
MeTannamu, HemeTtannamu, wenodamu). Xnoposogopod. ConsHas  KucnoTa,
XUMWYECKNEe CBOMCTBA, NorfydeHue, npumMeHeHue. [lectBme xnopa m xroposogopona
Ha opraHu3M yenoseka. BaxxHenwume xnopuabl 1 X HaxoXxaeHne B Npupoae.

Obwaa xapaktepuctuka anemeHtoB VIA-rpynnbl. OCOBGEHHOCTM CTPOEHMSA
aTOMOB, XapakTepHble cTeneHn okucreHus. CTpoeHne wun usnyeckne cBoncTBa
NMPOCTbIX BELLECTB — KMCropoda M cepbl. ANSoTponHble mMoaundumkaumm kucnopoga wm
cepbl. Xumudeckne cBoncTBa cepbl. CepoBogopon, CTpoeHue, duanyeckme wu
Xnumuyeckme caorctea. Okenabl cepbl Kak NpeacTaBUTeNn KUCNOTHbIX okenaoB. CepHas
KMcnoTta, usndeckne n xmmmudeckme cBoucTBa (obLime Kak npeactaBuTend knacca
KACNOT W crneunduyeckne). XuMMUYECKME  peakuuu, nexawue B OCHOBE
NPOMBbILLNEHHOro cnocoba nonyyYeHnss CepHoON KNCoTbl. [puMeHeHne cepHon KUCNOThI.
Conu cepHoOM KACMNOTbI, KA4eCTBEHHas peakuunsa Ha cynbdaT-uoH. HaxoxaeHue cepbl 1
eé coeauHeHn B npupode. XUMWYECKOe 3arpsisHEHWe OKpyxaklwen cpeqbl
coeanHeHnsaMN cepbl (KUCNOTHbIE OOXAW, 3arpsi3HEHME BO34yXa U BOAOEMOB), Cocobbl
ero npeaoTBpaLLeHns.

O6waga xapaktepucTtuka anemeHToB VA-rpynnbl. OcO6eHHOCTU CTPOEHUsT aTOMOB,
XapakTepHble CTENEHM OKUCNEeHus. A30T, pacnpocTpaHeHme B npupoae, ousnyeckme u
XuMmndeckme ceonctBa. KpyroBopoT asoTa B npupoge. AMMUAK, ero ousndeckme u
XUMUYECKNEe CBOMCTBA, MosnydeHne n npumeHeHne. Conm amMmMoHus, ux usndeckune u
XUMUYECKNE CBOWCTBA, NpuMeHeHune. KadecTBeHHasi peakuusi Ha MOHbl aMMOHUS.
A30THas KucnoTta, €€ nonyyeHue, puandeckne n XMMu4eckme csomcTea (obuime Kak
npeacTaBUTENS Kracca KUCNoT n cneundundeckue). icnonb3oBaHne HATPATOB U COMEN
aMMOHMUSI B KayecTBe MUHepasnbHbiX yaobpeHun. XumMnmyeckoe 3arpsisHeHue
OoKpyXatwLen cpefbl COeguHEHUSIMN a3oTa (KACMOTHbIE AO0XAW, 3arpsa3HeHne Bo3ayxa,
noysbl U BogoémoB). ocdop, annoTponHbie mogudmkaummn dgocgopa, dmsndeckne n
xummyeckmne ceomnctea. Okeng docdopa (V) un docdopHaa kucnoTta, pusndeckue u
XUMUYECKNe CBOWCTBa, nonyyeHue. Kcnonb3oBaHne docdaTtoB B KayecTBe
MUHepanbHbIX YA0bpeHuH.

O6wasa xapaktepuctuka oanemeHtoB IVA-rpynnbl. OcCOBEHHOCTM CTPOEHUs
aTOMOB, XapaKTepHble CTEMNneHu OKUCMEHMs. Yrnepon, annoTponHbie moamdukauum,
pacnpocTpaHeHne B npupoae, ou3nveckme u Xumumyeckue ceoucTBa. Agcopdbuwms.
KpyrosopoT yrnepoga B npupoge. Okcuabl yrnepoga, Ux usmyeckme n XmmMumyeckme
CBOWCTBA, AENCTBUE HA XUBbIE OPraHM3Mbl, NOSTyYEHNE U MPUMEHEHMNE. JKOMNOrNYECKNE
npobnemsl, cBsA3aHHbIE C okcnagom yrnepoga (IV), runotesa rnobanbHOro NOTenneHns
KnumaTa, napHUKoBbIN 3pdekT. YronbHas Kucnota v e€ conu, nx dgusnveckue u
XMMUYECKME CBOWCTBa, MNofiyyeHne U npuMmeHeHue. KayecTBeHHas peakumsa Ha
kapboHaT-noHbl. Vicnonb3oBaHue kapboHaToB B ObITY, MegULMHE, NPOMbILLSIEHHOCTU U
CenbCKOM XO35INCTBE.

lMepBoHayanbHble MOHATUA 06 OpraHMYeckMx BeLecTBax Kak O COeOUHEHMUSIX
yrnepoga (MeTaH, dTaH, 3TUMEH, aueTUrneH, 3TaHos, IMULEPUH, YKCYCHas KUCroTa).
MprpoAHbIE MCTOYHUKM YrNeBOAOPOAO0B (Yrofb, NPUPOLHbLIN ras3, HedTb), NPOAYKTbI UX
nepepaboTkn (6eH3MH), X porb B ObITY M NPOMbILNEHHOCTU. [ToHATME O BrMonornyeckn



BaXHbIX BeLlecTBax: upax, 6enkax, yrmeBogax — W UX PONM B >XMU3HU YerioBeka.
MaTepuanbHoe eQUHCTBO OpraHN4YeCcKnX U HeopraHN4eCcknx coeguHeHUN.

KpeMHun, ero pusnyeckne n xmmumyeckme CBONCTBA, NOSlyYeHUe U MPUMEHEHME.
CoeavHeHna kpemHusi B npupoge. Obuwme npeacrasneHna ob okenge kpemuus (1V) m
KpeMHueBon kucnote. CunukaTtbl, UX UCNONb3OBaHMe B ObITy, B MPOMbILLIIEHHOCTH.
BaxHenwmne crTpouTenbHble Martepuanbl: Kepamuka, CTekno, UueMeHT, OeToH,
xene3ob6eToH. NMpobnembl 6e30nacHOro MCNonb30BaHUS CTPOUTENBbHBLIX MaTepunanos B
NnoBCcEeAHEBHOW XN3HWU.

Xumu4eckul 3KcnepumMeHm:

n3yyeHme obpasyoB HeOpraHM4yeckMx BELLECTB, CBOWCTB COSMSIHOM KWCMOTHI,
npoBeAeHNE KaYeCTBEHHbIX peakuui Ha XNopua-uoHbl M HabniogeHne NpU3HaKoB KX
NPOTEKaHUNA, ONbITbl, OTpaxatLwme PuUandeckne n XMMn4eckne CBOMCTBA ranoreHoB u
MX coeduHeHUn (BO3MOXHO MCMNOMb3oBaHWe BuaeoMaTtepuanoB), O3HaKOMIleHue C
obpasuamn xnopugos (ranoreHngoB), O3HaKoMIieHMe C obpasuamu cepbl U eé
coeguHeHMsMn  (BO3MOXHO  MCMONb30BaHWEe  BuaeomartepuanoB), HabnwogeHue
npouecca obyrnmBaHnsa caxapa nog AeVCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KUCIOThI,
N3y4EeHNEe XUMUYECKMX CBOWUCTB pa3baBneHHOM CEepHOM KUCIOTbl, MpOBEAEHME
Ka4eCTBEHHOW peakuuMuM Ha cynbaTt-MoH u HabnwgeHue NpusHaka eé npoTekaHus,
O3HaKoOMSfleHMe C uU3n4eckumMn CBOWCTBaMU asoTa, docdopa M UX COeaUHEHUN
(BO3MOXHO MCMoOnb30BaHME BuageomaTepuanos), obpasuamm asoTHbIX U POCEHOpPHbIX
yaobpeHun, nonyyeHune, cobvpaHue, pacrnosHaBaHue U U3y4yeHue CBOWCTB aMmuaka,
npoBefeHne KayeCTBEHHbIX peakuMi Ha MOH aMMOHUA U ocdaT-UoH U U3yyeHue
NPWU3HaKOB UX MPOTEKaHUS, B3aUMOAENCTBME KOHLEHTPUPOBAHHOW a30THOM KUCIOTbl C
Meablo  (BO3MOXHO  WUCMONb3OBaHME BuAeoMatepuanoB), W3ydeHue mMopenen
KpUCTannuyecknx pelweTok anmasa, rpadwurta, dynnepeHa, O3HaKOMMeHne C
npoueccoMm agcopbumm pacTBOPEHHbIX BeWecTB aKTUBMPOBaHHbIM  YIMEM W
YCTPOMCTBOM nNpOTUBOrasa, nosiydeHue, cobupaHue, pacno3HaBaHWe W U3yyeHue
CBOWCTB YrNEKUCNOro rasa, NpoBedeHME KayeCTBEHHbIX peakumi Ha kapboHaT u
CUMUKaT-NOHbI U N3y4eHMEe MPU3HAKOB MX MPOTEKaHUS, O3HAKOMSIEHNE C MpOoAyKuMen
CUNUKATHON MPOMBILSIEHHOCTU, pPeLleHne 3KCNepuMeHTamnbHbIX 3ajad no Teme
«BaxHenwme HemeTannbl 1 UX COeAUHEHNSA.

MeTannbl u Nx coeanHeHuUs

ObLan xapaKTepucTnka XMMUYECKUX 3IEMEHTOB — METAarfioB Ha OCHOBaHUU WX
nonoxeHuna B lNepuoanyeckon cucteme xmmudeckux anemeHtoB [1. . MeHgeneesa u
cTpoeHna atomoB. CTpoeHwe meTannoB. MeTannuyeckasa CBA3b U MeTannmyeckas
KpUcTannuyeckas peweéTka. ONeKTPOXMMUYECKUI psan  HanpsbkeHUn  MeTansnos.
dusnyeckne n xummyeckme ceomctBa MeTannoB. OOwme cnocobbl nonyyYeHus
mMeTannoB. [loHATME O KOppO3UM MeTasnnoB, OCHOBHble Cnocobbl 3almTbl UX OT
kKoppo3uun. Cnnasbl (CTanb, YyryH, AopantoMUHUIA, BpoH3a) N UX NpUMEHeEHNE B BbITY K
NPOMBILLNIEHHOCTMW.

LenoyHble MeTannbl: nonoxeHuve B [lepyoguyeckon cucTeMe XUMUYECKUX
anemeHtoB [. W. MeHpgeneeBa, CTpoOeHME MX aTOMOB, HaxOXOEHWe B npupoe.
dunanyeckne M xmmmyeckme cBoncTBa (Ha npumepe HaTpua wn kanus). Okcnabl n
rmapokcuabl HaTpus u Kanus. NpuMeHeHne LWenoYHbIX METaNMOB U UX COEOUHEHNNA.

LLlenoyHo3emernbHble MeTansbl MarHin U KanbUmin: nonoxeHue B lNepuognyeckon
cucteMe xummmdeckmx anemeHtoB [. W. MengeneeBa, CTpOEHME UX aTOMOB,



HaxoxaeHue B npupoge. Pusmyeckne n XuMuMYeckue CBONCTBA MarHUA U KanbUKs.
BaxHenwmne coeguHeHusa kanbuus (okcug, ruapokcua, conum). »KECTKoCTb BOAbl U
cnocobbl €€ ycTpaHeHus.

AnoMUHNI: nonoxeHue B [Nepuognyeckon cucteme xmummdeckmx anemeHtos . U.
MeHpgeneesa, CTpoeHve aTtomMa, HaxoxaeHue B npupoge. dPusnyeckme M XxMMmmnyeckme
CBOMCTBaA antoMuHusA. AMoTepHbIEe CBOMCTBA OKCUAA U rmapokcmaa artoMUHUS.

XKeneso: nonoxeHune B [lepuoanyeckon cucteme xmmumyeckux anemeHtos [. U.
MeHgeneesa, CTpoeHne aTtoMma, HaxoxaeHuwe B npupoge. dusnyeckme M XxMMmmnyeckme
ceoncTBa xenesa. Okcuabl, rmapokcuabl n conu xenesa (I1) n xxenesa (lll), ux cocras,
CBOMCTBA W NoslyyeHue.

Xumu4decKulu 3KcrnepumMeHm:

O3HakomsieHne ¢ obpasuamMu MeTanfnoB UM ChAnaBoB, WX  (PU3NYECKMMMU
CBOWCTBaMM, U3ydeHne pesynbTaToB KOPPO3UM MeTasnnoB (BO3MOXHO MCMOMb30BaHUe
BMaeomaTepmnanoB), ocoOb6eHHOCTEN B3aMMOAEWNCTBUS OKCMAA KarnbLMs WU HaTpusa C
BOOOW (BO3MOXHO WCMNOSb30BaHME BuaeomaTepuanoB), uWcCcrnegoBaHMe CBOWCTB
XECTKOM BOAbl, Npouecca ropeHns xenesa B kucnopoge (BO3MOXHO MCMONb30BaHWe
BMAeomMaTepmnanoB), NPU3HaKoB NPOTEKAHNSA KaYECTBEHHbIX peaKkLMi Ha UOHbI: MarHus,
Kanbuus, anoMuHUA, uuHka, xenesa (II) v xenesa (lll), mean (ll), HabnogeHve u
onucaHue npoLecCoB OKpallMBAHUSA MiaMeHM WOHaAMW HaTpus, Kanus WU Kanbuus
(BO3MOXHO MCMONb30BaHWe BMAeoMaTepuarnos), nccnegoBaHme amgoTepHbIX CBOUCTB
rmapokcuaa antoMUHUS U rmapokcuaa LUMHKa, pelleHne aKCcnepuMeHTanbHbIX 3agad no
Teme «BaxHenwwme metannbl U X COeaUHEHUNAY.

Xumusa v okpyxaroLiasa cpena

Bewectsa u MmaTtepuanbl B MNOBCEOHEBHOW >XM3HW 4YenoBeka. besonacHoe
MCNonb3oBaHMe BELLEeCTB W XUMUYECKUX peakumi B ObiTy. [NepBas nomollb npu
XUMUNYECKNX OXKOrax U OTPaBIEHUNAX.

Xnmmyeckoe 3arpsisHeHuMe OKpyXawwen cpegbl (npegenbHaa gonyctumas
KOHUeHTpaumus BewectB, ganee — [10K). Ponb xumum B pellieHMnM 3KONOrMyeckmx
npobnem.

Xumu4deckul 3KcrnepumMeHm:

n3yyeHne obpasyoB MaTtepuarnoB (CTEKMO, ChnaBbl MeTansnoB, MNONIMMEPHbIE
mMarepuanbi).

MexnpedmemHsbie ces3u

Peanunzauua wmexnpeaMeTHbIX CBS3eW Mpu  u3ydyeHun xumum B 9  Knacce
OCYLLECTBNAETCA 4epe3 UCNonb3oBaHME Kak OBLIMX eCTeCTBEHHO-Hay4YHbIX MOHSATUN,
Tak U NOHATUN, ABMAIOLNXCH CUCTEMHBIMU ANA OTAENbHbIX NPeaMETOB eCTECTBEHHO--
Hay4HOro umkna.

O6wmne ecTeCTBEHHO-HAy4Hble TMOHATUS: HayudHbld akT, runoTesa, 3akoH,
Teopus, aHanua, CuHTe3, Knaccudukaumsa, nNepuoguyHoCTb,  HabnwgeHue,
9KCNepuMEHT, MogennpoBaHne, u3MepeHue, Mogernb, ABneHne, NapHUKoOBbIA 3ddeKT,
TEeXHONorns, matepuansi.

dusmka: maTtepusi, atoMm, INEKTPOH, MPOTOH, HENUTPOH, WMOH, HYKNUA, U30TOnNbI,
pagMOaKTUBHOCTb, MOSEKyna, 3NeKTPUYEeCKU 3apsd, NPOBOOHUKKU, MONYNPOBOAHUKN,
ANANEKTPUKN, (POTOSMNEMEHT, BeELEeCTBO, Teno, OO0bEM, arperatHoe COCTOsIHME
BellecTBa, ras, pacTBOp, pPacTBOPUMOCTb, KpuUCTannuyeckas pelleTka, Cnrasbl,



pusnyeckne BennUMHbI, eanHULbl N3MEPEHNS, KOCMUYECKOE NPOCTPAHCTBO, MMaHEeThI,
3Bé3abl, ConHue.

Buonorna: ¢otocuHTes, abixaHue, Ouocdepa, IKocuctema, MUHepasbHble
yaobpeHnsi, MMKPO3NIEMEHTbI, MaKpO3neMeHTbl, NUTaTeNbHbIEe BELLECTBA.

['eorpadmsa: atmocdepa, rmgpocdepa, MUHeparnbl, FOpHblIE NOPOAbl, MOSie3Hble
nckonaemble, TONNBO, BOOHbIE PECYPCHI.



MnaHnpyemble pe3ynbTaTbl OCBOEHUA Kypca XUMUU

Mo 3aBepLUeHMIO Kypca XMMUK Ha 3Tarne OCHOBHOro obuiero obpasoBaHns
BbIMYCKHMKN OCHOBHOW LLKOJTbl JOJKHbI OBNageTb CrieayowmMn pesyrnbTatamu:

1. JInuHOCTHbIE pe3ynbTaThbl:
1) oco3HaHuUe CBOEN 3THUYECKOW MPUHALNEXHOCTWU, 3HAHWE UCTOPUN XUMUKU U BKaga
POCCUNCKON XMMUYECKON HayKn B MUPOBYIO XUMUIO;
2) opmuposaHue OTBETCTBEHHONO OTHOLIEHWUS K MO3HaHUK XUMUW; TOTOBHOCTU
M CNOCOBHOCTY y4aLMXCHA K CaMOpas3BUTUIO N CaMOODpa3oBaHMi0 Ha OCHOBE U3YYEHHbIX
(PaKkToB, 3aKOHOB W TEOPUA XUMUMK; OCO3HAHHOrO BblbOpa U NOCTPOEHUe
MHOMBMAYyanbHoM obpasoBaTesibHON TPAEKTOPUM;
3) popmuposaHue LENOCTHON €CTEeCTBEHHO-HAYYHOW KapTWUHbI MUpa, HEOTbEMIIEMOMN
4YaCTb KOTOPOWN ABMNSETCHA XMMMYECKaa KapTUHa M1pa;
4) osnadeHue COBPEMEHHbIM A3bIKOM, COOTBETCTBYIOLLMM YPOBHIO PasBUTUS HayKn ©
00LEeCcTBEHHOWN NPaKTUKN, B TOM YMCIE N XUMUYECKUM;
5) ocsoeHue coumanbHbIX HOPM, MpaBui NOBELEHUs, ponen U opm coumanbHON
XW3HU B coumyme, NpUpOAe M YaCTHOM XWU3HW Ha OCHOBE 3KOSTIOMMYECKOW KyMnbTypbl U
B6e3onacHoro obpalleHna ¢ BellecTBamMu 1 MaTepuanamu,;
6) ghopmuposaHUe KOMMYHUKATUBHOW KOMNETEHTHOCTWN B OBLLEHMM CO CBEPCTHUKAMM U
B3poCnbiMM B npouecce obpasoBaTesibHOW, OOLWEeCTBEHHO Mofie3Hon, Yy4ebHo-
nccrnenoBaTesibCKOW, TBOPYECKOM W APYrMX BUOOB [AEATENbHOCTU, CBA3AHHbIX C
XUMUEN.

2. MeTtanpeameTHble pe3ynbTaTthbl:
1) onpedeneHue uenen cobCTBEHHOro 06y4YeHUs, NOCTaHOBKa 1 OOPMynMpoBaHne Ans
cebs HOBbIX 3a4ay;
2) nnaHuposaHue nyTen OOCTWXKEHWUS Xenaemoro pesynbtata o0y4yeHus XMMWUWU Kak
TEOpPEeTUYECKOro, Tak U aKCNepMMeEHTanbHOro xapakrepa;
3) coomHeceHue CBOUX OENCTBUN C MraHMpyeMbiMW pesynbTaTtaMu, ocyuwecmerieHue
KOHTPOSI CBOEW OeATenbHOCTU B npouecce OOCTWXKeHUs pesynbTata, orpedesieHue
crnocoboB AencTBMiA MNpWU  BbINOSIHEHMM NTAabopaTOPHbLIX U NpaKTU4ecknx paboT B
COOTBETCTBUM C NpaBuinamMmmn TeEXHUKN 6e3onacHoCTY;
4) onpedesieHuUe WCTOYHMKOB XMMWYECKOM WMHOpMauun, NONy4YyeHMEe U aHanus3 ee,
co3faHve MHPOPMaLMOHHOIO NPoAyKTa 1 ero npeseHTauus;
5) ucrnonb3o8aHue OCHOBHbIX WHTENMEKTyanbHbIX Onepauui: aHanmusa u CuHTesa,
CpaBHEHUSA U cucTemMaTtmsaummn, ob6obLEeHNs N KOHKpeTU3aunn, ebiserieHue NPUYNHHO-
CNeACTBEHHbIX CBA3EN W 10CMpPOEeHUe JOrMYECKOro PacCy>XAeHUs N YMO3aKMYeHUs
(MHAYKTMBHOrO, OeOYKTUBHOMO M MO aHanorun) Ha matepuane eCcTeCTBEHHO-Hay4YHOro
coepxaHus;
6) ymeHue cosfaBaTb, NMPUMEHATb U Npeobpa3oBbiBaTb 3HAKM U CMMBOSbI, MOAENN U
CXeMbl ANns peweHns y4ebHbIX 1 No3HaBaTeNbHbIX 3a4ay;
7) chopmuposaHue U pazgumue IKONOrMYECKOro MbllLNEHNS, YMEHMNE MPUMEHATL €ro B
no3HaBaTeSIbHON, KOMMYHUKATUBHOW, coUManbHOW MpaKkTUKe U NpogeccnoHaribHoON
opveHTauuu;
8) eeHepuposaHue noen v onpeageneHne cpeacTs, HEOHBXOANMbIX NS UX peanu3auuni.

3. NpeameTHble pe3ynbTaThbl:
1) ymeHue obo3Ha4YaTb XMMUYECKME INIEMEHTHI, Ha3biBaTb UX N XapaKTepusoBaTb Ha
OCHOBE NoJSIoXeHus B nepuogndeckon cucteme . I. MeHgeneesa,;
2) opmynupogaHue WN3YYeHHbIX MOHATUN: BeLecTBO, XMMWUYECKUW 3IIIEMEHT, aToMm,
MOneKyria, UOH, KaTUOH, aHNOH, NPOCTOE U CrOXHOEe BeLecTBO, XMMU4ecKkasa peakuus,
BMAbI XUMUYECKNX peakumi 1 T. n.;
3) onpedeneHue no opmynamMm cocTaBa HEOPraHWYeCKUX U OpPraHNYeckuMx BeELLECTB,
BaNeHTHOCTN aTOMOB XMMUYECKUX ANIEMEHTOB UMM CTEMEHN NX OKUCIEHUS;



4) noHUMaHue WHMOPMaUUKW, KOTOPYKD HECYT XUMUYECKME 3Haku, {opMynbl
N YpaBHEHWS;

5) ymeHue knaccughuyuposams NpocCTble (MeTansbl, HemeTansbl, 6naropogHbie rasbl)
N CnoxHble (BMHapHblE COEOUHEHMUS, B TOM YMCNEe U OKCUAbl, a TakkKe rmapokcmabl —
KMCNOTbI, OCHOBaHWs, aMOTEePHbIE TMAPOKCUAbI — U CONN) BELLECTBA;

6) hopmyrnuposaHue NepUoaNYECKOro 3aKoHa, 06bsICHeHUEe CTPYKTYPbl U HGOOpMaLuuu,
KOTOPYH HECET nepuoguyeckas cuctema xmmudeckux anemeHtoB 1. . MeHgeneesa,
packpbimue 3Ha4YeHNa NepnogmuyYeckoro 3aKoHa;

7) yMeHue xapakKmepu3ogeampe CTPOEHME BeLlecTBa — BUAbl XMMUYECKMX CBSA3EN
N TUNbI KPUCTaNINYECKNX PELLIETOK,;

8) onucaHue CTpOEHNA aTOMOB XUMNYECKUX INIEMEHTOB C NOPSAKOBbIMM HOMEpaMn 1—
20 n 26, omobpaxkeHue Ux ¢ NOMOLLbIO CXEM,;

9) cocmaeneHue HOpMySsT OKCUMOOB XUMUYECKUX IFIEMEHTOB N COOTBETCTBYHOLLMX UM
rMOpoKCUO0B;

10) HanucaHue CTPYKTYPHbIX (POPMYST MOJSEKYNSAPHbLIX COEAMHEHUA U POPMYNbHbBIX
€ANHUNL, NOHHbIX COEANHEHWNIN NO BaNEHTHOCTU, CTENEHN OKUCIEHNSA NN 3apsidy NOHOB,
11) ymeHue ¢opmMynupo8ams OCHOBHbIE 3aKOHbl XUMUWU: MNOCTOSIHCTBA COCTaBa
BELLIECTB MOJEKYNSIPHOrO CTPOEHMUS, COXPaHEHNSA MacCChl BELLLECTB, 3aKkoH ABOragpo;
12) ymeHue gbopmynuposams OCHOBHbIE MOMOXEHUST aTOMHO-MOJIEKYNSPHOIO YYEHUS U
TEOPUN SNEKTPOSNTUTMYECKON ANccoumaumnm;

13) onpedeneHue nNpPU3HAKOB, YCIOBUKA MPOTEKAHUS M MpPEeKpaleHUsT XUMUYECKUX
peakunn,

14) cocmaeneHue MONEKYNAPHbIX YPaBHEHUA XUMUYECKMX peaKkUMi, NOATBEPXKOAKOLLMX
obLme XuMMMYecKne CBOWCTBA OCHOBHbIX KMAacCOB HEOPraHW4YecKMX BELLECTB WU
OTpaxatoLnX CBA3N MexXay Krnaccamu CoeguHEHWUN;

15) cocmaerneHue ypaBHEHUN peakuuMih C ydacTUEM IEeKTPOSNIMTOB Takke B MOHHOW
popme;

16) onpedeneHue NO XUMUYECKAM  YpPaBHEHMAM NPUHAONEXHOCTM  peakuui
K onpeaenéHHoMy TUny unv Buay;

17) cocmasrneHue ypaBHEHU OKACTTUTENBHO-BOCCTAHOBUTENBbHbLIX peakuui ¢ NOMOLLbHO
MeToAa 9NeKTPOHHOro 6anaHca;

18) npumeHeHuUEe NOHATUIA «OKUCINEHME» U «BOCCTAHOBMEHME» AN XapaKTepUCTUKM
XMMUNYECKNX CBONCTB BELLIECTB;

19) onpedeneHue ¢ NOMOLLBIO KaYyeCTBEHHbIX peakuui xnopua-, cynbgart- n kapodoHat-
aHMOHOB U KATMOHAa aMMOHMS B PacTBOPE;

20) o6bscCHeHuUe BNNSAHWS PasfMyHbIX akTOPOB Ha CKOPOCTb XMMUYECKUX peaKLni;

21) ymeHue  xapakmepu3oeamb  MONOXEHWE  MeTanfnoB UM HeMeTanmnoB
B NEPNOLMNYECKON CUCTEME 3NIEMEHTOB, CTPOEHME MX aTOMOB W KpucTanmos, obuime
U3n4eckne n Xmmmyeckne CBONCTBa;

22) 0bbsicHeHUe MHOroobpasusi NPOCTbIX BELWECTB SAIBIEHNEM anfioTponun ¢ yKkasaHuem
€€ NPUYKH;

23)  ycmaHosneHue pasnmynn rmgpo-, nupo- n anekTpomMmeTannyprum
W unrocmpupogaHue  3TUX  pasnMyuuin  npumepamMym  NPOMbILWSIEHHbIX  cnocoboB
nony4YeHns MeTansos;

24) ymeHue Oasamb 00wy xapakTtepuctuky anemenToB |, Il, VIIA rpynn, a Takxe
BOOOpPOAA, Kucnopoda, a3oTa, cepbl, pocdopa, yrnepona, KpemMHUs n obpasoBaHHbIX
UMK MPOCTbIX BELLECTB 1 BaXXHENLLNX COeQMHEHUN (CTPOEHNe, HaxoXaeHne B Npupoae,
nonyvexHue, ranyeckne n XMMmMYeckne CBONCTBa, MPUMEHEHKE);

25) ymeHue onucbi8ame KOPPO3UO METANIOB 1 CNOCOOLI 3alLnTbl OT HEE;



26) ymeHue npou3sodumb XUMWUYECKME pPaCYETbl C WCMNOMb30BAHMEM MOHATUN
«MaccoBasi 40ONS BeLecTBa B CMECU», «KONMYECTBO BELLECTBa», «MONSAPHbIA 00BHEMY
no coopMyrniam 1 ypaBHEHUAM peakuun;

27) onucaHue CBOWCTB M NPaKTUYECKOro 3HA4YEHMSA N3YYEHHbIX OpraHNYeCcKuX BELLECTB;
28) ebinonHeHue 0603HAYEHHbIX B Mporpamme 3KCMEPUMEHTOB, pacrio3HasaHue
HeopraHM4Yecknx BeLecTB N0 COOTBETCTBYOLLMM NMPU3HaKam;

29) cobnodeHue npasun 6e3onacHon paboTbl B XMMUYECKOM KabuHeTe (nabopaTtopun).

Paboyas nporpaMmma BoCcnuTaHus peanuayeTcs B paMmkax moaynst «LLIKonbHbIA ypok»
yepes AOCTUXKEHME NIMYHOCTHBIX pe3ynbTaToB 00y4YeHUs Ha KaXXOoOM YPOKe C y4ETOM
cofepXKaHusi ypoka.



TemaTtnyeckoe nnaHnpoBaHue

9 KINACC
KonunyecTtBo 4yacoB OnNeKTPOHHbIe
Ne HaumeHoBaHue pa3aenoB n Tem (undppossbie)
n/n nporpamMmbi Bcero KoutponkbHele  Tpakuueckue obGpasoBaTesibHble
paboTbl paboTbl
pecypchbl
Pasgen 1. BewecTBO U XMMU4YeCcKne peakumum
11 lMNoBTOpEeHune n yrnybneHne aHaHum 5 1 Bubnuoteka LIOK
' OCHOBHbIX pa3aerioB Kypca 8 knacca https://m.edsoo.ru/7f41a636
12 OCHOBHblE 3aKOHOMEPHOCTU 4 Bubnnoteka LLOK
' XUMUYECKNX peaKLmm https://m.edso0.ru/7f41a636
13 OnekTponuTuyeckasa guccoumaums. 8 1 1 Bbubnnoteka LLIOK
XnMmn4yeckme peakumm B pactBopax https://m.edsoo.ru/7f41a636
Wtoro no pasgeny 17
Pa3pen 2. Hemetannbl n nx coegnHeHus
51 Ob6uwas xapakTepucTnka XMMmn4eCcKmnx 4 1 Bbubnuoteka LUIOK
' anemeHToB VIIA-rpynnbl. [anoreHol https://m.edso0.ru/7f41a636
O6Lwas xapakTepmucTuka XMMN4eCcKnx
2.2 aneu:neHTo;DVIA-Epynnbl. Cepa un eé 6 Bubnmorexa LIOK
https://m.edsoo.ru/7f41a636
coeanHeHus
ObLwan xapakTepncTmka XMMmMYeCcKnx
2.3 Sﬂeu:lleHTOE VA-FT)yI‘II‘IbI. AsoT 7 1 Buibnmotexa LIOK
’ https://m.edso0.ru/7f41a636
docdop 1 nx coeguHEHUs
24 Ob6uwas xapakTepucTnka XMMmM4eCcKmUx 3 1 5 Bbubnuoteka LUOK
' anemeHTOoB IVA-rpynnbl. Yrnepog u https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
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erMHVIVI N NX coegnHeHn4d

Wtoro no pasgeny 25
Pasgen 3. Metannbl n nx coeguHeHus
y Bubnnoteka LLIOK
3.1 Obuwme csoncTsa MeTansos 4 https://m.edso00.ru/7f41a636
39 BaxHenwne meTtannbl U Ux 16 Bubnnoteka LUOK
' coeauHeHus https://m.edso0.ru/7f41a636
Wtoro no pasgeny 20
Paspgen 4. Xumusa v okpyxaroLiasa cpeaa
41 BewectBa 1 matepuarnbl B XXU3HU 3 Bbubnnoteka LLIOK
' yenoBeka https://m.edsoo.ru/7f41a636
WTtoro no pasgeny 3
Pe3epBHOE Bpems 3 Bubnwmoreka LIOK
P P https://m.edso0.ru/7f41a636
OBLUEE KOJIMYECTBO YACOB NO 68

NMPOrPAMME



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

NOYPO4YHOE NMNIAHUPOBAHUE

9 KINACC
HaTta HaTa dakT ONEeKTPOHHbIe
Nen/n Tewma ypoka KonunyectBo nnaH (undppossbie)
yacosB obpa3oBaTesnbHble
pecypchbl
Pasgen 1. BewecTBOo U xXumnyeckume peakuum — 17 yacos
Mepunogmyeckmin 3aKoH.
1 HeEmoﬂmqecxaﬂ cucTeMa XMMNYeCKnX 1 Bubnmotexa LIOK
https://m.edsoo.ru/00adb59e
anemeHToB [1. . MeHpeneeBa
2 | cadiors rwmasom snewermon ) EvbuoTens LIOK
. https://m.edsoo.ru/00adb6b6
nepBbIX TPEX Nepmnoaos
Knaccudumkaumnsa n HomeHknatypa Bubnmnoteka LIOK
3 1
HeopraHN4YecKnx BeLLECTB https://m.edsoo.ru/00adb7e2
4 Buabl xummnyeckomn CBA3N 1 TUNbI 1 Bubnuoteka LIOK
KpUCTannyecknx peLeéTok https://m.edsoo.ru/00adbac6
KoHTponbHas pabota Ne1 no teme
5 «lMoBTOpEHune n yrnybneHne 3aHaHum 1
OCHOBHbIX pa3fenos Kypca 8 knacca»
5 Knaccudumkaumsa XuMmn4ecknx peakumi 1 Bubnmnoteka LIOK
Nno pasnuyHbIM NpuU3Hakam https://m.edsoo.ru/00adbcb0
[MoHATME 0 CKOPOCTU XMMUYECKOW
7 peakuunu. |_|OH$IF')I'I/Ie O TOMOTEHHbIX U 1 Bubnmotexa LIOK
https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakunsx
3 [MoHATME 0 XMMMYECKOM paBHOBECUM. 1 Bubnnoteka LIOK

q)aKTOpr, BNnnArvOLne Ha CKOpPOCTb

https://m.edsoo.ru/00adc28c
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XUMUYECKON peakunn n nosioxxeHne
XNMMUNYECKOIro paBHoBecCcuA

OKncnnTenbHO-BOCCTAaHOBUTESbHbIE

Bubnmnoteka LIOK

9 1
peakumnm https://m.edsoo.ru/00adcade
10 | mnosouamn Cuntes w araGe ) GuGMoTexa LIOK
A Huatnn. https://m.edsoo.ru/00adcd68
3NEKTPONnTLI
o Bubnnoteka LIOK
11 VIoHHbIE ypaBHEHMs peakuui 1 https://m.edsoo.ru/00add448
12| comomemil s e nonOraaaRIT OB ) GuGnmoTexa LIOK
- peA https://m.edso0.ru/00add5d8
3NEKTPONUTUYECKON AMccoumaumnm
s )H(MZM:TZZ?:HCM;oggTBa coreu B ceeTe . Bu6nvoTexa LIOK
PeA - https://m.edsoo.ru/00add8b2
3NEKTPONUTUYECKON AMccoumaumnm
y Bubnmnoteka LIOK
14 MowsTne o rapornmae conen 1 https://m.edsoo.ru/00add9d4
15 Ob6o0LweHne n cuctemaTnsaumns 1 Bubnuoteka LIOK
3HaHUN https://m.edsoo.ru/00addd12
16 MpakTtnyeckasa paborta Ne 1. «PelweHue 1 Bubnnoteka LIOK
3KCNepuMeHTasbHbIX 3aga4y» https://m.edsoo.ru/00addbfa
[0]
17| «Omaapommeon oo ) BuGMoTexa LIOK
P A UMaLnA. https://m.edsoo.ru/00addecO
XMUYeckne peakuum B pacTBopax»
Pa3pen 2. Hemetannbl n ux coeanHeHnsa — 25 yacos
O6was XapaKTevaICTVIKa ranioreHos. EuGnvoTeka LIOK
18 Xnmumyeckme CBONCTBA Ha npumepe 1

xropa

https://m.edsoo.ru/00addfe2
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Xnoposogopoa. ConsiHas kucnoTa,

Bubnmnoteka LIOK

19 XUMUYECKMEe CBONCTBA, NonyyeHune, https://m.edsoo.ru/00ade104
npUMeHeHne
MpakTnyeckas pabota Ne 2 no Teme
20 «IPIonyqume copn;lHoM KNCNOThI Bubnuorexa LIOK
. § ’ https://m.edsoo.ru/00ade348
n3yyeHne e€ CBONCTB»
BbluncneHnsa no ypaBHeEHUAM
21 XUMUYECKNX pealzl:)mﬁ ecnv oauH n3 Bubnuoreka LIOK
’ https://m.edsoo.ru/00ade488
peareHToB [aH B U3bbITke
29 O6Lwasa xapakTep1CcTnka arieMeHToB Bubnmnoteka LIOK
VIA-rpynnbl https://m.edsoo.ru/00ade64a
AnnoTponHblie Moandukaumm cepbl.
23 Haxox;eHme cepg VICbeé CEG}J,I/IHSHVIVI B Bubnmotexa LIOK
y https://m.edsoo.ru/00ade64a
npupoae. XnmMmmyeckme CBOMCTBa cepbl
24 CepoBogopog, cTpoeHne, pusnveckme bubnuoteka LIOK
N XMMUYECKME CBOMCTBA https://m.edsoo.ru/00ade802
55 | cmmmsecie n mmmecoe ceocrsa Braworera LIOK
’ https://m.edsoo.ru/00adea28
NpUMEHeHne
XnmMunyeckme peakuum, nexaiume B
OCHOBE MPOMBbILLIIEHHOrO cnocoba
26 NONy4YeHNsi CEPHON KNUCMOTbI. Bubnmnoteka LIOK
Xnmmyeckoe 3arpsa3HeHne https://m.edsoo.ru/00adec8a
oKpy>xatoLen cpeabl COeaNHEHNSIMN
cepsbl
27 BbluncneHne maccoBon Jonm Bbixoaa Bubnmnoteka LIOK
npoaykKTa peaxkuuu https://m.edsoo.ru/00adec8a
28 O6bLwaga xapakTep1CcTuka arnemMeHToB Bubnnoteka LIOK
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VA-rpynnbl. A30T, pacnpocTpaHeHue B
npupoae, hmnsnveckne n Xmummyeckme
CBOUCTBA

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

AMMuMak, ero pusnyeckue u

Bubnmnoteka LIOK

29 XMMUYECKME CBOWCTBA, NOMyYeHne un hitps://m.edsoo.ru/00adf004
npUMeHeHne
MpakTnyeckasa pabota Ne 3 no Teme

30 «IE)Ionyqume aI\E:MI/IaKa n3y4yeHune ero Bubnmorexa LIOK

. ’ https://m.edso00.ru/00adf180
CBOWCTBY»

31 A30THas Kucnora, eé pusndeckue u Bubnmnoteka LIOK
XUMUYECKME CBONCTBA https://m.edso0.ru/00adf306
Mcnonb3oBaHne HUTPATOB U COnen
aMMOHMS B Ka4eCcTBe MUHepParibHbIX

32 yaobpeHnin. Xummnyeckoe 3§rpﬂ3HeHme Bubnmorexa LIOK

- https://m.edsoo0.ru/00adf518
OKpYyXXatlLen cpeabl COeaUHEHNSAMN
asoTta
docdop. Okena dpocdopa (V) n

33 CbOC(C*;)OFF))HaFI KVID'CJ'?Z)Ta(bQJEBVI(‘-Ie)CKVIe " Bubnmorexa LIOK
. https://m.edsoo.ru/00adf68a

XUMUYECKNE CBOKNCTBA, NONyyYeHne
Vicnonb3oBaHne pocdaToB B KayecTse

34 MUHepanbHbIX YA0bpeHuH. Bubnnoteka LIOK
3arpsisHeHune npupoaHon cpeabl https://m.edsoo.ru/00adfc20
docdatamm
Yrnepog, pacnpocTpaHeHne B

35 npmpznﬂe Z)msmpqecfme N XMMU4eckue Bubnmoreka LIOK

g ' https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkengbl yrnepoga, nx dusmyeckme u Bubnnoteka LIOK

XUMUYECKNE CBONCTBA. DKONMOrnM4eckne

https://m.edsoo.ru/00adfebe
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npobnemsbl, CBA3aHHbIE C OKCUAOM
yrnepoga (V)

Bubnmnoteka LIOK

37 YronbHas kuernora u ee conv 1 https://m.edso0.ru/00ae006c¢
MpakTuyeckas pabota Ne 4 no Teme
38 "Mony4yeHune yrnekucnoro rasa. 1 Bubnnoteka LIOK
KauecTtBeHHas peakumsi Ha kapboHaT- https://m.edsoo.ru/00ae027e
NoH"
MNepBoHa4anbHbIe MNOHATUSA 00
39 oer;queCKMX BellecTBax Kak o 1 Bubnmorera LIOK
https://m.edsoo0.ru/00ae054e
coeguHeHusX yrnepoaa
y Bubnnoteka LIOK
40 KpemHuit 1 ero coepmHerms 1 https://m.edsoo0.ru/00ae080a
MpakTnyeckasn pabota Ne 5. PeweHune
a1 aKCnepuMeHTaribHbIX 3aga4 Nno Teme 1 bubnuoteka LIOK
«BaxHenwwmne HemeTannbl U nx https://m.edsoo0.ru/00ae0bf2
coeanHeHna»
KoHTponbHas paboTta Ne3 no teme
42 «Baxi)Hemume EemeTannbl M nx 1 Bubnoreka LIOK
https://m.edso0.ru/00ae0el8
coeanHeHna»
Pa3pgen 3. Metannbl n ux coegnHeHnsa — 20 yacos
Ob6uwas xapakTepucTnka XMmMm4eCcKnx
3NEMEHTOB — MeTarnsnoB.
MeTannunyeckas cBA3b U Bubnuoteka LLOK
43 1
MeTannuyeckas Kpucrannmdeckas https://m.edsoo.ru/00ael03e
peléTka. Pusmyeckme CBOMCTBA
MeTannos
44 XMmnyeckme cBoMCcTBa MeTansos. 1 Bubnuoteka LIOK
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ONEKTPOXNMUYECKUI PAT HANPsS>KEHUN
MeTannos

https://m.edso0.ru/00ael1156

O6wwe cnocobbl nony4yeHns
meTannoB. Cnnaebl. Beiuvcnennsi no

Bubnmnoteka LIOK

45 aBHEHUSAM XMMUYECKNX peakLun,
Zrc)nm OZVH U3 peareHToB CF:),D,eFI)-l)KVIT https://m.edso0.ru/00ael1156
npumecu
46 [MoHATME 0 KoppPO3UKM MeTasnnoB Bubnuoreka LIOK
https://m.edso0.ru/00ael1278
Bubnmnoteka LIOK
41 tenourele merannb! https://m.edsljo.rUIOan14b2
48 Okenabl U rMApoKCcuabl HATPUA N Kanus Brbnmorexa LIOK
https://m.edsoo.ru/00ael4b2
49 LlenoyHo3emerbHbIE MeTansbl — Bubnnoteka LIOK
Kanbuumn n MarHum https://m.edsoo.ru/00ae15e8
50 BaxkHenwme coeguHeHus Kanbuus Bubnnotexa LIOK
https://m.edsoo.ru/00ael5e8
51 O6o6qu,eH|/|e N cuctemaTulayms
3HaHUN
50 YKécTkocTb Boabl 1 cnocobbl eé Bubnuoteka LIOK
yCTpaHeHusi https://m.edso0.ru/00ae1886
3| "iGorwonms eomweTomed Braworera LIOK
yCTpaHeHNs" https://m.edsoo.ru/00aelae8
y Bubnnoteka LIOK
o4 AntoMuHii https://m.edsl(;lo.ru/Oanlc64
55 AmMdoTepHbIE CBOMCTBa oKcuaa u Bubnnoteka LIOK

rmapokcuaa

https://m.edsoo0.ru/00aelc64
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Bubnmnoteka LIOK

o6 Heneso 1 https://m.edsoo.ru/00ae1d86
57 Okcunabl, rmapokeuabl U Conu xernesa 1 Bubnuoteka LLOK
(I1) n xenesa (lII) https://m.edso0.ru/00ae35e6
58 O06o0LeHne n cuctemaTmsaumns 1
3HaHUN
MpakTuyeckas pabota Ne 7. PelueHune
59 3KCNepuMeHTarnbHbIX 3a4ay no Teme 1 Bubnnoteka LIOK
«BaxxHenwme metannsl n nx https://m.edsoo.ru/00ae3de8
COeANHEHUS»
BblumcneHns no ypaBHEHUAM
XUMUYECKNX peaKLnin, eCriv OAVH 13
60 peareHToB faH B U30bITke 1nn 1 Bubnmnoteka LIOK
CoaepXnT npumecn. Beluncnenuns https://m.edsoo.ru/00ael750
MacCOBOW A0NN BbIxoAa NpoayKTa
peakumm
61 Ob6o0LweHne n cuctemaTnsaumns 1
3HaHUN
KoHTponbHas paboTta Ne4 no teme
62 «BaxHenwme metannsl n nx 1
COeaNHEHNS»
Pasgen 4. Xumunsa n okpyxarwwan cpega — 3 yaca
63 BewectBa 1 matepuansl B 1 Bubnnoteka LIOK
NOBCEOHEBHOM XXU3HN YEeroBeKa https://m.edsoo.ru/00ae3f50
Xnmmyeckoe 3arpsasHeHune Bubnnoteka LIOK
64 5 1
OoKpyXatoLien cpegbl https://m.edso0.ru/00ae4270
65 Ponb xnmumn B pelueHum 1 Bubnuoteka LJOK

3KOMormyecknx npodnem

https://m.edso0.ru/00ae4270
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PesepBHbIn ypok. O606LeHme 1

Bubnmnoteka LIOK

66 cuctemaTmlaumsa 3HaHUn 1 https://m.edsoo.ru/00ae0d0a
67 PesepBHbIn ypok. O606LeHme 1 1 Bubnuoteka LLOK
cuctemaTmnsauus 3HaHun https://m.edsoo.ru/00adb33c
68 PesepBHbIn ypok. O6obLLeHme n 1 Bubnnoteka LIOK
cuctemaTmlaumsa 3HaHUn https://m.edsoo.ru/00ad9cb2
OBLUEE KOJIMYECTBO YACOB MO 68

NMPOrPAMME
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