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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 obpasoBanuda, npeactaeneHHblx B ®FOC OO0, a
Takke Ha ocHoBe defepanbHon paboyer nporpamMMbl BOCMUTAHUA U C YYETOM
KOHUenuMM npenogaBaHus y4yebHoro npeameTa «Xumuma» B 0OpasoBaTenbHbIX
opraHusauusax Poccuinckon degepaumn.

Mporpamma no xumun [a€T npeacraBneHne O uensx, obuwen crparternm
obyyeHuns, BocnuTaHns U pasBuTUa obyyalowmxcs cpencrTesamm ydebHoro npeameTa,
ycTaHaBnMBaeT obs3aTtenbHoe npegMeTHoe  coaepXaHue, npegycmaTpuBaet
pacnpegeneHne ero no Kraccam W CTPYKTYypupoBaHMe No pasgenam u Temam
nporpaMmmbl N0 XMMUK, onpeaensaeT KONIMYEeCTBEHHbIE N KAYECTBEHHbIE XapaKTEPUCTUKN
copaepXaHusi, peKoMeHAYEMYK MOoCneaoBaTenbHOCTb WU3YYEHUS XUMUKM C  YH4ETOM
MEXNpeaMeTHbIX U BHYTPUNPEOMETHbIX CBSI3EW, JOMMKM  y4ebHOro npouecca,
BO3pacTHbIX 0COBEHHOCTEN OBy4aroLmMxcs, onpeaenseT BO3MOXHOCTM npeameTta ans
peanu3auun TpeboBaHUM K pe3ynbTaTaM OCBOEHMSI OCHOBHOM oObpasoBaTenbHON
nporpaMmbl Ha YpPOBHE OCHOBHOro obuiero obpasoBaHus, a Takke TpeboBaHUN K
pesynbratam Oby4YeHWss XMMUM Ha YPOBHE LEenen MU3y4yeHus npeameTa U OCHOBHbIX
BMOOB y4ebHO-NO3HABaTENbHON AeATENbHOCTN 0by4YaloLWwerocs nNo 0CBOEHM y4ebHOro
coaepaHusi.

3HaHMe XMMUM  CRYXUT OCHOBOWM Ans  OPMUMPOBAHUA  MUPOBO33PEHUS
obyyatolerocs, ero npeactaBneHnn 0 MaTepuanbHOM eAUHCTBE MUpa, BaXKHYK Porib
nurparT dhopmMupyemMbIe XMMUEN NPELCTaBNEHNS O B3aUMONpEBpPaLLEHUSX SHEPTnn 1 06
9BONIOLMM BELLECTB B NpMpoae, 0 NyTax pelueHns rnobanbHbiX npobnemMm ycTonymBoro
pas3BUTUS 4YerioBeyecTBa — CbIPbEBOW, 3HEPreTUYeCKOW, MULLEBOW U SKOMOrM4YeCKOn
B6esonacHocTu, Npobnem 3apaBoOXPaHEHNS.

N3yyeHne xmmumm:

CcrnocobCTBYET peanunsauum BO3MOXHOCTEN NS caMOopas3BUTUA U (OOpMUPOBaHNS
KynbTYpbl IMYHOCTU, €€ obLen N yHKLMOHANbHOW rpaMOTHOCTMU;

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

3HAaKOMUT CO CrneuMdpUKON Hay4yHOro MbIWMEHNS, 3aknagbiBaeT OCHOBbI
LeNOCTHOro B3rnsga Ha eOuHCTBO NPUpOoAbl U YenoBeka, SIBNSIETCA OTBETCTBEHHbLIM
aTanom B GOPMUPOBAHUN ECTECTBEHHO-HAYYHOW rPaMOTHOCTM 0ByyYatoLLmMXCS;

crnocobeTByeT HOPMUPOBAHUIO LIEHHOCTHOIO OTHOLLEHUST K €CTECTBEHHO-HAY4YHbIM
3HaHWAM, K Npupoae, K YernoBeKy, BHOCUT CBOW BKIaj B 3Konormyeckoe obpasoBaHue
oby4aromxca.

[aHHble HanpaBneHuss B 0O0Oy4yeHUM XxuMmum obecnedmBaloTcs cneundukon
coagepXaHust y4uebHoro npegmeTa, KoTopbl SBNSETCA negarormyeckn agantTMpoBaHHbIM
oTpaxeHnem 6a30BOMN HAYKNU XMMUK HA ONPeSENEHHOM aTane eé pas3BUTUS.

Kypc xumMum Ha ypoBHE OCHOBHOro obuwero obpas3oBaHuWsi OpUEHTUPOBAH Ha
OCBOEHME O0O0yYyallWNMMNUCH CUCTEMbl NepBOHAYasnbHbIX MNOHATUA  XUMUK, OCHOB



HEOpPraHN4YeCcKOM XMMUM U HEKOTOPbLIX OTAESNbHbIX 3HAYMMbIX MOHATUMA OPraHNYecKon
XUMUN.

CTpykTypa cogepxaHua nporpammbl Mo XuMum cPopMMpoBaHa Ha OCHOBE
CUCTEMHOro noaxoga kK eé wusydeHuo. CopepkaHue CcKrnagbliBaeTCa M3 CUCTEMBbI
NOHATUA O XMMUYECKOM INEMEHTE U BELLECTBE U CUCTEMbI MOHATUN O XMMUYECKOWN
peakumm. O6e 3TKM  CUCTEMbI  CTPYKTYPHO  OpraHM3oBaHbl MO  MpUHUMNY
nocnegoBaTenibHOr0 pas3BUTUSA 3HAHUWM Ha OCHOBE TEOpeTUYECKUX MpeacTaBrieHun
pPa3HOro YpOBHS:

— aTOMHO-MOJIEKYNSAPHOIO YY4EeHUS Kak OCHOBbI BCEr0 €CTECTBO3HAHWS;

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

— YYEeHUs1 O CTPOEHUN aTOMa U XUMUYECKOWN CBSA3M;

— npeacraBneHnn ob anekTponMTUYECKoOn gmccoumnaumnm BeWweCcTB B pacTBopax.

TeopeTnyeckme 3HaHUs pacCMaTpmUBalOTCS HA OCHOBE AMMUPUYECKM NOMYyYEHHbIX
M OCMbICIIEHHbIX (DaKTOB, pasBMBAOTCA MOCMeAoBaTeSlbHO OT OAHOr0 YPOBHSA K
APYromy, BbINOMAHASA PYHKUNN OOBbACHEHMS N MPOrHO3MPOBAHWUSI CBONCTB, CTPOEHUS U
BO3MOXXHOCTEWN MNPaKTUYECKOro NPMMEHEHUS U NOMYyYEHNA N3yHaeMblX BELLLECTB.

OcBoeHne nporpaMmmbl MO XMMUK cnocobeTByeT hopMMpoBaHMIO NpeacTaBreHns
O XMMUWYECKOM COCTaBrsloWen HayyHOW KapTUHbl Mupa B JOTMKE €€ CUCTEMHOM
npupoabl, LEHHOCTHOrO OTHOLUEHUS K Hay4YHOMY 3HaHUIO M MeTO4aM NO3HaHUS B HayKe.
N3yueHne xummm NnponcxoguT C NpUBFEYEHNEM 3HAHUI U3 paHee MU3YYEHHbIX Y4eBHbIX
npegmMeToB: «Okpyxatowmnnm mmpy, «brnonorna. 5—-7 knaccel» n «dunsmnka. 7 Knaccy.

Mpn n3yyeHUn XMmMuM NPOUCXOAUT POPMMPOBAHME 3HAHUN OCHOB XMMWUYECKOW
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
¢aKkToOB, MOHATUW, 3AaKOHOB W TEOPETUYECKUX MOMOXEHUN, OOCTYMHbIX 0606LeHnn
MMPOBO33PEHYECKOr0 Xapakrepa, A3blka Hayku, B MpUOBLLEHUN K Hay4yHbIM MeToham
NMO3HAHUA NPU M3YYEHMM BELLECTB W XMMWUYECKMX peakuun, B opMMpoBaHUN W
pPas3BUTUN MNO3HABATENbHLIX YMEHUA U UX MPUMEHEHUN B Yy4eBOHO-NO3HaABATENbHOW U
y4yebHo-uccnegoBaTenbCkON  AEATENbHOCTM,  OCBOeHWM  npasun  6e3onacHoro
obpalleHns ¢ BelecTBamm B NOBCEAHEBHOM XKU3HW.

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

— ¢OopMUpOBaHME  UHTENNEeKTyanbHO pPas3BUTOM  JIMYHOCTWM, T[OTOBOM K
camoobpasoBaHuio, COTPYOHUYECTBY, CAMOCTOSATESNIbHOMY TMPUHATUIO  pPeLueHUn,
CcnocoBHOM aganTUPoBaTbCA K ObICTPO MEHSAKOLMMCS YCITOBUSIM KU3HMU;

— HanpaefeHHOCTb 0By4YeHNsa Ha cuctemaTndeckoe npmobLueHne obyyarLwmxcs K
CaMOCTOATENbHON MNO3HaBaTENbHOW [OEATEeNIbHOCTU, Hay4yHbIM MeTOo4aM MO3HaHUS,
GOpPMUPYIOLLIMM MOTUBALMIO U Pa3BUTME CNOCOBHOCTEN K XUMUMU;

— obecneyeHne ycnoBuir, crnocobCTByOWMX NpuobpeTeHnto obyyarowmmmncs
onbiTa pa3HoobpasHoM AeATENbHOCTU, NO3HAHUSA M CaMOMO3HAHUS, KIHOYEBbLIX HABbIKOB
(KMoYeBbIX KOMNETEHUMI), UMEKOLLMX YHUBEPCANbHOE 3HAYEeHNE ONS pas3fnyHbIX BUOOB
NeAaATenbHOCTY;

— dopmMmunpoBaHne obwen  PyHKUMOHANbHOM U €CTEeCTBEHHO-Hay4HOW
rPaAMOTHOCTU, B TOM YMCME YMEHUN OOBACHATbL U OLEHMBATb SABMNEHUS OKPYXKaOLLLEroO



MUpa, UCNosb3ys 3HaHWUS U OMbIT, NOSTYYEHHbIE MPU U3YYEHUN XUMUUK, NPUMEHATL KX
npu peweHun npobnem B NOBCEOHEBHOWN XU3HU U TPYOOBOW AeATENbHOCTY;

— ¢opmupoBaHve y 0By4qaloLUXCA FYMaHUCTUYECKUX OTHOLUEHWUWA, MOHUMaHWUS
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 OOYy4YeHWto, CNOCOBHOCTENM K CaMOKOHTPOM U
CaMOBOCMUTaHMIO Ha OCHOBE YCBOEHMUsI obLeyernioBe4ecknx LLeHHOCTEN, FOTOBHOCTU K
0CO3HaHHOMY BbIGOPY NpoduUns U HanpaBNeHHOCTU AanbHenLwero obyyYeHus.

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



COOEPXXAHUE OBYYEHUA

8 KIIACC

lNepBOoHaYanbHbIe XMMUYECKNE NOHATUSA

MpeomeTt xumun. Ponb XmmMun B XXN3HU YernoBeka. XMMus B cucteme Hayk. Tena um
BellecTBa. dusnyeckne CBOMCTBA BelleCTB. ArperatHoe coCTosiHue BelecTB. [oHaTne
0 MeTofax No3HaHWsa B xmmuun. Yuctble BewlectBa M cmecn. Cnocobbl pasgeneHus
cmecen.

ATOMBbI 1 Monekynbl. XumMnyeckme anemeHTbl. CUMBOSMbI XMMUYECKNX 3NTIEMEHTOB.
MpocTbie 1 CnoXxHble BelecTBa. ATOMHO-MOSEKYNSAPHOE YYEHME.

Xvmunyeckass popmyna. BaneHTHOCTb aTOMOB XMMWUYECKMX 3f1EMEHTOB. 3aKOH
NOCTOAHCTBA cocTaBa BellecTB. OTHocuTenbHas atomMHas macca. OTHocuTenbHas
MornekynsipHas macca. MaccoBas [onsi XMMUYECKOro afieMeHTa B COeJMHEHUN.

KonnyectBo BewectBa. Monb. MonspHas macca. BsaumocBsA3sb KonmyecTtBa,
MaccCbl M YyMcna CTPYKTYPHbIX €AnHuL BewecTBa. PacyéTbl no hopmynam XMmMmMYecknx
coeVHEHU.

dun3nyeckne n Xmmmyeckme siBneHna. XuMmmnyeckasa peakumsi u eé npuaHaku. 3akoH
COXpaHEeHMs1 MacCbl BeLLEeCTB. XMMMYecKkne ypaBHeHusi. Knaccmdumkaumsa XMMUYECKUX
peakuumn (coeanHeHus1, pasnoXxeHusl, 3ameLLeHns, obmeHa).

Xumu4deckull aKcrnepumeHm:.

3HAaKOMCTBO C XMMUYECKOM MOCyaown, npasunamy paboTbl B nabopaTtopun u
npuémammn obpawieHns ¢ nabopatopHbiM 06OpyaOBaHMEM, U3YYEHWE U OnucaHue
d13nyecknx CBONCTB 0OpasLoB HeopraHMYeckux BellecTs, HabnwogeHne uanyecKknx
(nnaBneHne BoOCKa, TasHWe nbAa, pacTupaHue caxapa B CTyMNKe, KuNeHue U
KOHOEeHcauus BOAbl) M XUMMYECKUX (rOpeHue cBeuvn, MnpoKanvBaHue MeaHOoM
NPOBOSIOKN, B3aMMOOENCTBME Mefa C KACMOTOW) siIBEHU, HabnwgeHue n onucaHue
NPWU3HAKOB MPOTEKaHUs XMMUYECKUX peakunin (pasnoxeHue caxapa, B3auMoOeuncTeme
CEepHOM KUcnoTbl C xnopuaom 6Gapus, pasnoxeHune rugpokcnaga mean () npwm
HarpeBaHuUW, B3auMMoAeWnCcTBME Xenesa C pactBopoMm conu meanm (ll), wsyveHue
crnocoboB pasfeneHna cMecen: ¢ NoOMOoLWb0 MarHuta, ounbTpoBaHue, BbiNapuBaHue,
ANCTUNNALMS, XpomaTtorpadus, npoBeaeHne O4YUCTKU NOBaApEHHOW conu, HabnwgeHne
N onucaHve pesynbTaToB NPOBEAEHUS ONbITa, UIMOCTPUPYIOLLErO 3aKOH COXpPaHEeHUs
Macchbl, CO34aHMe Moaenen Monekyn (LapocTepXXHEBDIX).

BaxHenwune npeacraBUTENN HEOPraHUYeCKUX BeELLECTB

Bosgyx — cmecb rasoB. CocTtaB Bo3gyxa. Kucnopog — anemMeHT U npocToe
BellecTBO. HaxoxaeHne kucnopoga B npupoae, pusmyeckne n xmmmyeckme CBOUCTBa
(peakumn ropenus). Okcuapbl. [MpumeHeHne kucnopoga. Cnocobbl  nonyyeHus
Kncrnopoga B nabopatopun 1M NpoMbilLeHHOCTU. KpyroBopoT Kucrnopoga B nNpupoae.
O30H — annoTponHasa Mmoanukaumnsa Kucnopoaa.

Tennoson apdekT XMMNUYECKON peakumu, TEPMOXMMUYECKNE YPaBHEHUS, 3K30- U
aHOOTEpMUYECKME peakumn. TonnmBo: yronb M MeTaH. 3arpsAs3HeHvMe Bo3agyxa,
ycuneHne napHUKoBoro addekTa, paspyLleHne 030HOBOro Crosl.

Booopon — anemMeHT n NpocToe BellecTBo. HaxoxaeHne Bogopoaa B npupoae,
PU3NYECKNE U XMMUYECKME CBOWCTBA, MPUMEHEHME, cnocobbl nonydeHns. Kucnotbl m
conu.

MonsipHbii 061EM rasoB. PacyéTbl N0 XMMUYECKUM YPaBHEHUSIM.



dusnyeckmne ceonctea Boabl. Boga kak pactBoputenb. PactBopbl. HacbiweHHble
N HeHacblWweHHble pacTBopbl. PactBopuMocTb BewecTB B Boge. MaccoBaa gons
BelecTBa B pacTtBope. Xumuyeckne cesorctea Boabl. OcHoBaHUs. Ponb pacTBOpoOB B
npupoae 1 B XM3HW YernoBeka. KpyroBopoT Bofbl B npupoae. 3arpsasHeHne npupoaHbIX
Boa. OxpaHa 1 04McTKa NPUPOaHbIX BOA.

Knaccudmkaums HeopraHudecknx coeauHeHnn. Okemgbl.  Knaccudomkauyus
OKCKOOB: coneobpasytoLume (ocHOBHbIE, KWUCINOTHbIE, am@oTepHble) n
Heconeobpasyowmne. HomeHknatypa okcuaoB. PusmMyeckme M XMMUYECKME CBOMCTBA
okcmnpos. MNonyyeHne okenaos.

OcHoBaHus. Knaccudgukaums OCHOBAHUI: LWENOYM U HEPACTBOPMMbIE OCHOBAHUS.
HomeHknatypa ocHoBaHuin. ®dusmyeckne u XUMUYECKME CBOMCTBA OCHOBAHWN.
[Mony4yeHne ocHoBaHUW.

Kucnotbl. Knaccudumkauma kucnot. HomeHknaTypa kucnot. dusmyeckne wn
XUMUYEeCKne cBoncTBa Kucnot. Pag aktuBHocTn metannoB H. H. beketosa. NonyyeHune
KMcnor.

Conun. HomeHknatypa conen. ®duamyeckme M XMMUYECKME CBOWCTBA CONEWN.
Mony4eHue conen.

"eHeTU4YecKkasn CBA3b MeXAy Krnaccamu HeopraHMYeCKNX COeaUHEHUMN.

XumMu4deckKul 3KcrnepumMeHm:

Ka4yeCTBEHHOE oOnpenerieHne COAepXXaHus Kucropoga B BO3Ayxe, MONyyYeHue,
cobupaHue, pacno3HaBaHMe W W3y4eHMe CBOWCTB kKucnopoga, HabnwgeHue
B3aMMOAENCTBUSA BELLECTB C KMCMOPOAOM U YCNOBUA BO3HUKHOBEHWUSA U MpeKpalLeHns
ropeHus (noxapa), o3HakomfieHune C obpasuamu OKCUOOB M OMUCaHWe UX CBOWCTB,
nonyyeHue, cobupaHue, pacnosHaBaHME W U3y4eHMEe CBOWCTB Bopopoaa (ropeHue),
B3anmogencteme Bogopoda ¢ okcuaom wmegu  (Il)  (BO3MOXHO uMcnornb3oBaHue
Bugeomatepuanos), HabnwogeHve o6pasuoB BewecTB KonmyectBoM 1 MOSb,
nccrnegoBaHne ocobeHHOCTEN pacTBOPEHMS BELLECTB C pasfiMyHOW pPacTBOPUMOCTLIO,
NPUroToBneHMe pacTBOPOB C OMpenenéHHON MaccoBOW [ONen pPacTBOPEHHOrO
BELLlECTBa, B3aMMOLENCTBME BOAbl C MeTannamu (HaTpvem u Kanbumem) (BO3MOXHO
ncnonb3oBaHWe BuAaeomaTepuanoB), uccregoBaHne 06pa3LoB  HeopraHWYecKuUx
BELWECTB PasfNUYHbIX KNaccoB, HaONAEeHMEe W3MEHEeHUA OKpacKn WHAOAWKATOPOB B
pacTBopax KUCMNOT M LWeNoyYen, umsydeHme B3aumogencTBmss okcupga megm (ll) c
pacTBOPOM CEPHOM KUCAOTbI, KUCIIOT C MeTassiamu, peakuMn HeuTpanumsauuu,
noslyyeHMe HepacTBOPMMbIX OCHOBAHWW, BbITECHEHWE OOHOro MeTanna LpyruMm ur3
pacTBopa COSM, pPELLUEHNEe 3KCNepuMMeHTarbHbIX 3adad nNo Teme «BaxHenwwue kraccbl
HeopraHN4YecKNXx CoeaNHEHNNY .

Mepuoaunyecknn 3akoH n MNepuoagnyeckaa cucTteMa XMMUYECKUX INIEMEHTOB
O. WN. MenpeneeBa. CtpoeHue atomMoB. Xumuyeckasa cBA3b. OKUCNUTENbHO-
BOCCTaHOBUTENbHbIE peaKkuu

MepBble nonbITKM Knaccudukaumm XUMMUYECKUX aNeMeHToB. [MoHATHE O rpynnax
CXOOHbIX 3NEMEHTOB (LLEeNOYHble M  LWeEeNoYHO3eMeNbHble MeTanfbl, ranoreHsbl,
WMHEPTHbIE rasbl). ANeMEHTbI, KOTOpble 00pa3ylT aM(OTePHbIE OKCUAbLI U TMOPOKCUAbI.

MNepunognyeckuin 3akoH. lNepunogndeckas cucrema xmmmuyeckux anemexHTos [1. U.
MeHngeneeBa. KopoTkonepuogHaa w AnuHHonepuoaHas dopmbl  [lepuognyeckon
cucteMbl xummndeckux anemeHTtos 1. . MeHgeneesa. Nepuogbl 1 rpynnel. dusnyeckun
CMbIC MOPSAAKOBOro HOMepa, HOMepPOB Nepuoaa v rpynnbl dfeMeHTa.



Ctpoenne atomoB. CoctaB aTtoMHbiX sigaep. M3otonbl. OnekTpoHbl. CTpoeHue
9NEKTPOHHbLIX 060noYek atomoB nepsBbix 20 XMMUYECKUX anemeHToB [lepuognyeckon
cuctembl 1. . MeHgeneeBa. XapakTepuCTuUKa XUMWYECKOro 3fieMeHTa no ero
nonoxeHuto B MNepnognyeckon cucteme . . Mengeneesa.

3aKOHOMEPHOCTU U3MEHEHWA paguyca aTOMOB XUMWUYECKMX IIEMEHTOB,
MeTannMyecknx U HeMeTann4ecknx CBOMCTB MO rpynnam v nepuogam.

3HadeHue [lepuoamyeckoro 3akoHa W [lepuognyeckon CUCTEMbI XUMWUYECKUX
3f1IeMEHTOB ANA pa3BuUTUA Haykn n npaktukn. [1. 1. MeHgeneeB — y4E€HbIN U rpaXkgaHuH.

Xnmmyeckass cBaA3b. KoBaneHTHas (nonsipHas W HenonsipHasl)  CBs3b.
OnNeKTpooTPMUATENIbHOCTL XUMUYECKMX 31EMEHTOB. NIOHHas CcBA3b.

CteneHb okucneHusi. OKNCNUTENbHO-BOCCTAHOBUTESNbHbLIE peakuuun. [pouecchl
oKkucneHust n BocctaHosneHns. OKUCNNTENU N BOCCTAHOBUTENMN.

Xumu4eckKul 3KcnepumMeHm:

n3yyeHne o6pas3LOB BeLWECTB MeTanfioB M HeMeTannoB, B3auMogeucteue
rmopokcmga UMHKa C  pacTBopaMn KUCNOT U Wenoden, npoBedeHue OMbITOB,
UNACTPUPYIOWKNX MPUMEPBLI OKUCINTENbHO-BOCCTAHOBUTENbHbBIX peakuun (ropeHue,
peakuumn pasnoXeHusi, CoeaUHEHNS).

MexnpedmemHsbie ces3u

Peanusauma MexnpeamMeTHbIX CBs3erM nNpyv u3ydeHunm xummm B 8 Kknacce
OCYLLECTBNSAETCA 4epe3 UCMONb30BaHME KaK OBLWMX €CTEeCTBEHHO-HaY4YHbIX MOHATUN,
TaK U MOHATUN, SABASIOLIMXCSA CUCTEMHbBIMU NSl OTAENbHbLIX NPEAMETOB €CTECTBEHHO-
Hay4HOro umkna.

OOwme ecTecTBEHHO-Hay4YHble MOHATMA: HayudHbIl akT, rMnoTesa, Teopwus,
3aKOH, aHanus, cMHTE3, Knaccudukaums, NepnogmyHoCcTb, HabngeHne, SKCNEPUMEHT,
MOAENMPOBaHME, N3MEPEHNE, MOLENb, SIBMIEHNE.

duaunka: maTepusi, atom, 3fEKTPOH, NPOTOH, HEWTPOH, MOH, HYKNWA, WU30TOnMbI,
pagMOaKTUBHOCTb, MOJSEKyrna, 9neKkTpudeckun 3apsg, BewecTBO, Teno, OO0bEém,
arperaTtHOe COCTOSIHME BELLeCTBa, ras, uandeckme BENUYUHLI, EANHULbI N3MEPEHNS,
KocMoc, nnaHeTbl, 3B8é3abl, ConHue.

Buonorus: boTocnHTes, AbixaHne, buocoepa.

eorpadus: atmocdepa, rmagpoctepa, MUHepanbl, FOPHbIE NOPOAbI, MOSIE3Hble
nckonaemble, TONNBO, BOOHbIE PECYPCHI.

9 KITACC

BewecTBO U XMMMYecKan peakuus

Mepuogunyecknin 3akoH. Nepuoanyeckasi cuctema xmmmnyecknx anemeHtos [1. W.
Mengeneea. CTpoeHne atoMoB. 3aKOHOMEPHOCTN B UBMEHEHUN CBONCTB XMMUYECKMNX
3NEMEHTOB NEPBbLIX TPEX NEPNOLOB, Kanus, KanbLmst 1 UX COe4MHEHNA B COOTBETCTBUM
C NonoXXeHnem anemMeHToB B eprnognyeckon cucteme n cTpoeHnemM nx aToMoB.

CTpoeHue BellecTBa: BUAbl XMMUYECKOW CBA3W. TUMbl KPUCTANIIMYECKUX PELUETOK,
3aBMCMMOCTb CBOMWCTB BewlecTBa OT Tuna KpUCTanindyeckon peweTkn U Buaa
XUMUYECKOWN CBA3MN.

Knaccudumkauma n  HOMEHKNnaTypa HeopraHuM4Yecknx BewecTB. XUMuyeckue
CBOWCTBA BELECTB, OTHOCAWMXCA K PasnNuUYHbIM Kraccam HeopraHU4eckmx
COeIIHEHUI, reHeTnYecKas CBA3b HEOPraHNYECKMX BELLECTB.

Knaccugumkaumss XuMmyecknx peakumin no pasnuyHbiM npusHakam (no yucny u
COCTaBYy Yy4acCTBYIOLINX B peakuun BeLLecTB, MO TenmnoBoMy 3deKkTy, N0 U3MEHEHUIO



CTEMNEHEN OKUCIEHUST XMMUYECKMX INEMEHTOB, MO 06paTMMOCTK, MO Yy4acTuwo
KaTtanusaTtopa). 9K30- 1 3HOOTEPMUYECKME PeakLnn, TEPMOXUMNYECKNE YPaBHEHUS.

[MoHATME O CKOPOCTM XUMUYecKoW peakumn. [loHaTne o6 obpaTuMbIX K
HeobpaTUMbIX XUMUYECKMX peakumnsax. [MOHATME O TOMOFEHHbIX W reTepPOreHHbIX
peakuuax. lNMoHATMe o katanuse. [loHATME O XMMMYECKOM paBHoOBecuu. PakTopsbl,
BNUSAIOLLME HA CKOPOCTb XMMUYECKON peakunn 1 NosioXXeHne XMMnU4YeCckoro paBHOBECUS.

OKncnUTEenbHO-BOCCTAHOBUTESTbHbIE peakuuu, 3NIEKTPOHHbIN 6anaHc
OKMUCNUTENBbHO-BOCCTAHOBUTENBbHON peakunn. CocTaBneHme ypaBHEHUI OKUCANTESbHO-
BOCCTAHOBUTESbHbIX PeakLmi C UCNOoNb30BaHMEM MeTOAa ANEKTPOHHOro 6anaHca.

Teopnsa anNekTpoONUTUYECKOM AuccouMaumn. ONEKTPONUTbl M HESNEKTPONUTHI.
KaTnoHbl, aHuoHbl. MexaHmsm guccoumauum BeLWEeCTB C  pPasfMyHbIMK - BuAaMU
Xnummyeckom ceasun. CteneHb guccoumauunn. CunbHble 1 cnadble 3neKTponnTbl.

Peakumn nMoHHOro obmeHa. YCnoBusi NpoTeKaHUs peakumini MOHHOro obmeHa,
NOJSIHbIE U COKPALLEHHbIE NOHHbIE YpaBHEHNA peakumin. CBONCTBA KUCIOT, OCHOBaHUM U
conen B ceBeTe npencrtaBneHnn ob anekTponuTudeckon guccoumaumun. KayectseHHble
peakunn Ha NOHbI. [oHATME O rngponu3e conen.

Xumu4deckul aKcrnepumeHm:.

O3HaKOMSfieHMe C MOAENAMU  KPUCTaNfMYeCKMX pPeLuETOK HeopraHUYecKux
BELLEeCTB — MeTajyioB M HemeTannoB (rpacduta u anmasa), CIOXHbIX BeLlecTB
(xnopuaa HaTpusi), MccrnegoBaHME 3aBMCUMOCTM CKOPOCTM XMMWYECKOW peakumm oT
BO34ENCTBUS pasfiMyHbIX (PaKkToOpoB, UCCNeOBaHME 3MEKTPONPOBOAHOCTM PacTBOPOB
BellecTB, rpouecca guccoumaumm  KACIOT, wWernoyem U conen  (BO3MOXHO
ncrnonb3oBaHWe BMOEO MaTepuaros), NpoBedeHMEe OMbiTOB, UMAMIOCTPUPYHOLLUX
NPU3HaKN NPOTEKaHMsI peakuunm MOHHOro obmeHa (obpasoBaHMe ocagka, BbloeneHune
rasza, obpasoBaHuMe BOAbl), OMbITOB, WIMIOCTPUPYIOLMX MNPUMEPBI OKUCIIUTENBHO-
BOCCTAQHOBUTENbHbIX peakuun (ropeHue, peakuuMum pasfnoXeHusi, COeOUHEHUs),
pacrno3HaBaHWe HeOopraHM4yecknx BeLLeCTB C MOMOLLbI KayeCTBEHHbIX peakuui Ha
NOHBbI, PeLlEHNEe SKCNEPUMEHTArbHbIX 3a4av.

HemeTannbl n nx coeguHeHus

Obwas xapaktepuctuka ranoreHoB. (OcCOBEHHOCTM CTPOEHusi aTOMOB,
XapakTepHble cTeneHn okucreHnsa. CTpoeHue u usndeckne CBOMCTBA MPOCTbIX
BELLIECTB — raniloreHoB. XMMN4YeCKne CBOMCTBA Ha npumMmepe xnopa (B3anMoaencrame ¢
MeTannamu, HemeTtannamu, wenodamu). Xnoposogopon. ConsHaa kuicnorta,
XUMUYECKNE CBOWCTBA, MONyyYeHue, npuMeHeHune. [lencteme xnopa u xroposogopona
Ha opraHu3M yenoseka. BaxxHenume xnopuabl N X HaxXoXaeHne B Npupoge.

O6wasa xapaktepuctuka anemeHtoB VIA-rpynnbl. OcCOBEHHOCTM CTPOEHUs
aTOMOB, XapakTepHble cTeneHn okucrneHus. CTpoeHne wn usnyeckne cBoncTBa
NPOCTbIX BELLECTB — KMCropoda M cepbl. ANfoTponHble mMoaudumkaumm kucnopoga wm
cepbl. Xumudeckne cBonctBa cepbl. CepoBogopon, CTpoeHue, uanyeckme W
Xnmudeckne ceonctea. OKcuabl cepbl Kak NpeacTaBUTENM KUCNOTHBIX okenaos. CepHas
KMCNoTa, msnyeckme n xumumyeckue cBoncTBa (0Owme Kak npeacraBuTens Knacca
KACNOT WM crneunduyeckne). XuMMYECKMe  peakuuu, nexawue B OCHOBe
NPOMBbILLIIEHHOrO crnocoba nony4YeHns cepHoOn KUCNOTbl. [TpUMeHeHne CepHON KUCTOThI.
Conu cepHon KMCNOTbI, KAYECTBEHHAA peakunsa Ha cynbdaT-uoH. HaxoxaeHne cepbl n
e€ coeauHeHurM B npupode. XWUMUYECKOe 3arpsa3HeHue OKpyxawllen cpenbl



coeanHeHnsaMN cepbl (KUCNOTHbIE JOXAW, 3arpsi3HEHME BO34yxa U BOAOEMOB), COCO6bI
ero npegoTBpaLLeHus.

O6wasn xapakrepuctumka anemeHToB VA-rpynnbl. OCO6EHHOCTN CTPOEHUS aTOMOB,
XapaKkTepHble CTeneHun okucreHus. A3oT, pacnpocTpaHeHue B npupone, pusnyeckme un
XuMmndeckme csonctea. KpyroBopoT asoTta B npupoge. AMMUaK, ero ousndeckme u
XMMUYECKME CBONCTBA, NoryyeHne un npumeHeHne. Conn aMmoHus, nx oumsmdeckne u
XMMUYECKNE CBOWCTBA, NpUMeHeHue. KayecTBeHHast peakumsi Ha MOHbl aMMOHWUS.
A30THasa KucnoTta, €€ nonyyeHue, puandeckne n XMMmu4eckume cBomcTBa (obuime Kak
npeacTaBuUTENS Krnacca KUCNOT 1 cneundundeckue). icnonb3oBaHne HUTpPaATOB U CONen
aMMOHUSA B KayeCTB€ MuHepasbHbiX YAOOpeHun. XuMMudeckoe 3arps3HeHue
oKpyxatowen cpeabl COeanHeHNsIMN as3oTa (KACMOTHbIEe A0XAM, 3arpA3HeHMe Bo3ayxa,
noysbl U BogoémoB). doccop, annoTponHble mogmdurkaumm docgopa, hmsndeckne n
xummyeckmne ceomnctea. Okeng doccopa (V) n cdocdopHaa KucnoTta, pusndeckue u
XUMUYECKNe CBOMWCTBa, nonyyeHue. WKcnonb3oBaHne docdaTtoB B KayecTBe
MUHepanbHbIX YA0bpeHuH.

Obwasa xapaktepuctuka anemeHtoB IVA-rpynnbl. OCOBEHHOCTM CTPOEHUs
aTOMOB, XapakTepHble CTEeMNeHW OKUCNEHWUdA. YrnepoA, anfoTponHble moaudukauuu,
pacnpocTpaHeHne B npupoae, ou3n4eckme u XuMMuyeckume cBoncTBa. Aagcopbums.
KpyroBopoT yrnepoga B npupoge. Okcuabl yrnepoga, nx usanyeckme n XxmmMmyeckue
CBOWNCTBA, AENCTBME Ha XMNBble OPraHN3Mbl, NOSTyYEHNE U NPUMEHEHNE. DKONornvyeckme
npobnemsol, cBsi3aHHble C okcngom yrnepoga (IV), runoTtesa rnobanbHOro NOTenfeHus
Knumarta, MNapHUKOBbLIN 3dbdeKkT. YrosibHas Kucrota U e€ conn, UX usandeckue wu
XUMUYECKME CBOWCTBA, MONydYeHne u npuMeHeHne. KayecTBeHHass peakuus Ha
kapboHaT-noHbl. Vicnonb3oBaHne kapboHaToB B ObITy, MeaULMHE, NPOMbILLSIEHHOCTU U
CenbCKOM XO3SINCTBE.

lMepBoHa4vanbHble MOHATUA 00 OpraHM4YeckMx BeLLeCcTBax Kak O COEeAMHEHUSIX
yrnepoda (MeTaH, 3TaH, 3TWNEH, aueTWseH, 3TaHOM, MMULEPUH, YKCyCHasi KUCroTa).
MprpoAHbIE MCTOYHUKM YrNeBoaopoaoB (Yronb, NPUPOAHLIN ra3, HedTb), NPOAYKTbI UX
nepepaboTkn (6eH3MH), X porb B BbITY 1 NPOMbILLIIEHHOCTU. [ToHATME O BrUonornyeckn
BaXKHbIX BeLLEeCTBax: Xupax, 6enkax, yrneBogax — W UX PONM B XM3HU YerioBeka.
MaTtepuanbHoe equUHCTBO OPraHN4YeCKUX N HEOPraHUYECKNX COeANHEHWA.

KpemHuin, ero omsndeckme n Xxmmmyeckme CBOMCTBA, NOSflydeHue U NnpuMeHeHue.
CoeavHeHna kpemuusi B npupoge. O6wme npeacraeneHnsa ob okenge kpemuus (1V) n
KpeMHueBon kucnote. CunukaTtbl, UX UCNONb3OBaHMEe B ObITy, B MPOMbILLIIEHHOCTH.
BaxHenwmne cTpouTenbHble Martepuanbl: Kepamuka, CTekno, UeMeHT, OeToH,
xenes3obeToH. MNMpobnembl 6e30nacHOro NCNonb30BaHMUS CTPOUTENbHBLIX MaTepuanos B
NOoBCEOHEBHOW XU3HWU.

Xumu4decKul 3KcnepumMeHm:

n3yyeHne obpas3yoB HeOpraHM4eckMx BELLECTB, CBOWCTB COSSIHOM KWCMOTHI,
npoBeAeHNe KadeCTBEHHbIX peakuui Ha XNopua-uoHbl M HabnogeHne nNpu3HakoB KX
NPOTEKaHUA, ONbITbl, OTpaXatowme Puandeckme n XMMM4eckme CBOWCTBA rariloreHoB U
MX coeavHeHun (BO3MOXHO MCMNONb30oBaHWE BuOeOMaTepuanoB), O3HaKOMIlIEHME C
obpasuyamn xnopmaoB (ranoreHngoB), O3HakoMieHue c obpasuamn cepbl U €€
coeavHeHusaMun  (BO3MOXHO  MCMNOMb30OBaHWe  BuageomartepuanoB), HabnwogeHue
npouecca obyrnmBaHna caxapa nog 4eNCTBUMEM KOHLEHTPUPOBAHHOW CEPHOWN KUCMOThI,
N3yyeHne XMMUYECKMX CBOWCTB pa3baBneHHOW CEepHOW KWUCMOTbl, NpoBedeHue



Ka4eCTBEHHON peakuMuM Ha cynbaTt-MoH u HabnwgeHue NpusHaka e€ npoTekaHus,
O3HaKkoMneHve C uU3n4eckuMn CBOMCTBaMM asoTa, docopa M UX COeaUHEHUNn
(BO3MOXHO MCNONb30OBaHWE Buaeomartepuanos), obpasuamy asoTHbIX U POCEHOPHbIX
yaobpeHuin, nonyveHne, cobupaHue, pacrno3HaBaHMe U MU3y4YeHWE CBOWCTB aMMMaka,
npoBefeHne KadeCTBEHHbIX peakumMin Ha WMOH aMMOHUA U dpocaT-UoH U n3lyyeHue
NPU3HAKOB UX NPOTEKaHWUS, B3aUMOAENCTBME KOHLUEHTPUPOBAHHOW a30THOW KUCHOTbI C
Meadblo  (BO3MOXHO  WUCMOMb30OBaHMEe  BuaeomaTepuarnoB), U3yveHWe Mogenemn
KpuUctaninuyecknx pelweTok anmasa, rpadwurta, dynnepeHa, O3HaKOMMeHWe C
npoueccoMm agcopbumm pacTBOPEHHbLIX BELWEeCTB aKTUBMPOBAHHbIM  YIMEM W
YCTPOWCTBOM MpOTMBOrasa, mnonyyeHne, cobupaHue, pacnos3HaBaHMe W U3yYeHue
CBOWCTB YrNEKUCNOro rasa, MNpOBeAEeHME Ka4yeCTBEHHbIX peakumi Ha kapboHaT u
CUNUKAT-NOHbI N MU3yYeHME MPU3HAKOB MX MPOTEKAHUA, O3HAKOMIIEHWE C MPOAYKUMEN
CUNMUKATHON MPOMBILUNIEHHOCTN, peLleHne 3KCNepuMMEHTanbHbIX 3agad no Teme
«BaxkHenLumne HemeTannbl N UX COEAUHEHUSY.

MeTannbl U X coeaAnHEHUA

O6Lwasa xapaKkTepucTmka XMMUYECKUX INIEMEHTOB — METansfioB Ha OCHOBaHUN UX
nonoxeHna B epuoandeckon cncteme xmmmyecknx anementos [1. 1. MeHgeneesa u
cTpoeHna atomoB. CTpoeHune meTannoB. MeTannuyeckass CBs3b UM MeTannuyeckas
Kpuctannuyeckaa peweTka. INeKTPOXUMUYECKUA PsSd  HanpsbKeHUWW  MeTannos.
dunsnyeckne n xummyeckme ceomctea MeTannoB. OOwme cnocobbl nonyyYeHus
mMeTannoB. [loHATME O KOppO3UM MeTasnsioB, OCHOBHble Cnocobbl 3alnTbl UX OT
koppo3uun. Cnnaebl (CTanb, YyryH, AopastoMUHUK, 6poH3a) N Ux npumeHeHue B ObITy U
NPOMBbILLUNIEHHOCTN.

LUlenoyHble ™MeTannbl: nonoxeHne B [lepnognyeckom cCUCTEME XUMUYECKUX
anemeHtoB [1. . MeHgeneeBa, CTpoeHMe WX aTOMOB, HaxXOXOAeHWe B npupoae.
dusnyeckne n xmmumyeckme cBoOWCTBa (Ha nNpumepe Hatpua u kanud). Oxkcuabl u
rMMOpoKcKabl HAaTpus 1 Kanus. NprMmeHeHne WenoYHbIX MeTasnoB U UX COEQUHEHUN.

LLlenoyHo3emernbHble MeTansbl MarHin U KanbLUmin: nonoxeHue B MNepuognyeckon
cucteme xmmmdeckux anemeHtoB [1. W. MeHpeneeBa, CTpoeHMe WX aTOMOB,
HaxoXgeHne B npupoge. dPusnyeckme U XMMUYECKME CBOMCTBA MarHMa U Kanbuums.
BaxHenwmne coeamHeHus kanbuus (okcmg, rmgpokeuad, comnm). XKEcTkocTb BoAbl U
Crnocobbl € yCTpaHeHus.

AnOMUHUIA: nonoxeHue B [Nepnognyeckon cncteme XmuMmnyeckmnx anemenTos . U.
MeHpgeneeBa, cTpoeHMe aToma, HaxoxgeHue B npupoge. dusmyeckne m xmmMmmieckme
CBOMCTBA antoMuHUs. AMGOTEPHbIE CBOMCTBA OKCMAA U rapoKcmaa antoMUHKS.

Keneso: nonoxeHne B [Nepnognyeckon cucteme xmmmyeckux anementos [. U.
MeHngeneeBa, CTpoeHME aToMa, HaxoXxaeHne B npupoge. dusnyeckne n xmmmveckune
ceoucTBa xenesa. Okcuabl, rmapokcuabl n conu xenesa (1) n xxenesa (lll), ux cocras,
CBOMCTBA W NOslyYyeHme.

XumMu4decKulu 3KcrnepumMeHm:

O3HakoMneHme ¢ obpasuyamm MeTannioB M CnnaBoB, WX  PU3MYECKUMMU
CBOMCTBaMM, U3y4yeHMe pe3ynbTaToB KOPPO3UM MeTannoB (BO3MOXHO MCMOSb30BaHWE
BungeomatepuanoB), ocObeHHOCTEN B3aMMOAEWCTBUS OKCMOA KanbUMs U HATpUs C
BOOOM (BO3MOXHO WCMONb30BaHME BuAaeoMaTepuanoB), WCCNegoBaHME CBOWCTB
KECTKOM BOAbI, Mpouecca ropeHns xernesa B kucrnopoge (BO3MOXHO WUCMONb30BaHUE
BMngeomatepuarnoB), MPU3HAKOB NPOTEKAHUS Ka4YeCTBEHHbIX peakuuin Ha MOHbI: MarHus,



Kanbuus, aniomMuHus, uuHka, xenesa (l1) u xenesa (lll), megu (ll), HabniogeHne u
onucaHuMe npoLEeCcCOB OKpalUMBAHWA MNNaMEHU WMOHaMW HaTpud, Kanua u Kanbuus
(BO3MOXXHO MCMNOSb30BaHWe BUAeoMaTepuarnoB), uccriegosaHne aMmgoTepHbIX CBOMUCTB
rmapokcuaa antoMUHUS U rmapokcuaa LUMHKa, pelleHne SKCnepuMeHTanbHbIX 3agad no
Teme «BaxHenwme metannbl U UX COEOUHEHUSI».

Xumusa v okpyxarowiasa cpena

BewectBa u mMaTepuanbl B MNOBCEOHEBHOW XW3HW 4ernoBeka. besonacHoe
MCNonb3oBaHMe BELLEeCTB W XUMUYECKUX peakuumi B ObiTy. [MepBas nomolib npu
XUMUYECKNX OXKOrax U OTpaBeHUNX.

Xnmmyeckoe 3arpsisHeHuMe Okpyxawuwen cpebl (npegenbHaa gonyctumas
KOHUeHTpauus BewlectB, ganee — [10K). Ponb xumum B pellueHMn 3KOSTOrMyeckmx
npobnem.

Xumu4veckul 3KcrnepumMeHm:

n3yyeHne obpasyoB MartepuanoB (CTeKno, cnfaBbl MeTannoB, MONUMEpPHbIe
mMaTepuansl).

MexnpedmemHsbie ces3u

Peanusauua wmexnpeaMeTHbIX CBA3erW nNpu m3ydeHun xumum B 9  Krnacce
OCYLLECTBNAETCA 4epe3 UCNonb3oBaHME Kak OBLMX eCTeCTBEHHO-Hay4YHbIX MOHATUN,
Tak N NOHATUN, ABNAIOLWMXCA CUCTEMHBLIMU ONsi OTAENbHbBIX NPeAMETOB €CTECTBEHHO-
Hay4HOro umMKna.

OOLme ecTecTBEHHO-Hay4YHble MOHATUSA: HayYHbIA (akT, ruMnoTesa, 3aKoH,
Teopus, aHanua, CuHTe3, Krnaccudukaumsa, nNepuoguyHocTb,  HabnwgeHue,
9KCNEPUMEHT, MOAENNPOBaHNEe, U3MEPEHME, MOLENb, ABNEHNE, NapHUKOBbIN 3dhdekT,
TEeXHomNnorns, matepuansi.

®dunsunka: maTepus, atom, 9NEKTPOH, NPOTOH, HEWTPOH, WMOH, HYKNWA, WU30TOrbI,
pPagnoaKkTUBHOCTb, MOSEKyNa, 3NeKTpudeckni 3apsg, NPOBOAHMKKW, MOMYNpPOBOAHMKM,
ANANEKTPUKN, (POTOdNEeMEHT, BewecTBO, Teno, 06bLEM, arperatHoe COCTOSHUE
BellecTBa, ras, pacTBOp, pPacTBOPMMOCTb, KpuUCTannuMyeckas peléTka, Ccnnasbl,
pusn4eckne BeNUYMHbI, eanHULbI N3MEPEHNS, KOCMUYECKOE NPOCTPAHCTBO, MMaHEeThI,
3Bé3abl, ConHue.

Buonorusa: doTtocuHTEe3, AblxaHue, Ouocdepa, IKocucTeMa, MUHeparbHble
yAobpeHNs, MMKPO3NIEMEHTbI, MaKpPO3NeMeHTbl, NUTaTeNbHbIE BELLECTBA.

eorpadus: atmocdepa, rmapociepa, MUHeparnbl, FOpHble NOPOAbI, MOSIe3Hble
nckonaemble, TONIMBO, BOOHbIE PECYPCHI.



NMIAHAPYEMbBIE PE3YJIbTATbl OCBOEHUA MPOrPAMMbI MO XUMUKN HA
YPOBHE OCHOBHOI'O OBLUEINO OBPA30OBAHUA

JINMHHOCTHBbIE PE3YJIbTATDI

JINYHOCTHbIE pe3ynbTaThl OCBOEHMS MPOrpamMMbl OCHOBHOIO 06Lero obpasoBaHusi
AOCTUralTcs B Xo4e OOy4yeHus XumMuM B €AMHCTBE Y4ebHOM M BOCMMTaTENbHOW
AEATENbHOCTM B COOTBETCTBMM C TPAOULMOHHBIMU POCCUACKMMWN COLMOKYITbTYPHBIMU U
AYXOBHO-HPaBCTBEHHbIMU  LIEHHOCTSIMUW, MPUHATBIMM B OOWECTBE npaBunamn u
HOpMamMu noBeLeHUs U CNOCOBCTBYHOT npoueccaMm CamMOrno3HaHWs, CaMOpasBUTUA Y
coumanusaumm obyyaroLLmMXcs.

JINYHOCTHbIE pesynbTaThbl oTpaxaroT rOTOBHOCTb obyuvatromxca
PYKOBOLCTBOBATbCA CUCTEMOW MO3UTMBHbIX LEHHOCTHbIX OPUEHTAUUN U pacLinpeHue
onbiTa AeATENbHOCTU Ha €€ OCHOBE, B TOM YMCIe B YacTu:

1) naTpMoOTU4ECKOro BOCNUTAHUA:

LEeHHOCTHOrO OTHOLUEHUSI K OTEeYEeCTBEHHOMY KYyNbTYpPHOMY, WUCTOPUYECKOMY U
Hay4YHOMY Hacneamuo, NOHMMaHUSA 3HAYEHNA XMMUYECKON HAYKN B XKM3HU COBPEMEHHOTO
obuwiectBa, cnocobHOCTM BnNageTb [OOCTOBEPHOW WHopmMaumen o nepenoBbixX
AOCTMXXEHUNAX U OTKPBLITUSAX MUPOBON N OTEYECTBEHHOW XUMUU, 3aMHTEPECOBAHHOCTU B
Hay4HbIX 3HaHMAX 06 yCTponcTBe Mupa 1 obLecTBa;

2) rpaXkgaHCKoOro BOCNUTaHus:

npeacTaBneHns 0 counanbHbIX HOPMax 1 npaBunax MeXIMYHOCTHBIX OTHOLLEHWI
B KOMMNEKTMBe, KOMMYHWKATUBHOM KOMMETEHTHOCTU B OOLWECTBEHHO MONe3HOoN,
yyebHounccnegoBaTenbCKkon, TBOPYECKON U OPYrnX BUAax OEeATENbHOCTU, TOTOBHOCTU K
pasHOOOpa3HOM  COBMECTHOW  OAEATENbHOCTU npwn BbIMOMHEHUN  Y4eOBHbIX,
no3HaBaTesbHbIX 3a4a4, BbIMOMIHEHNUN XMMUYECKUX SKCNEPUMEHTOB, CO34aHNN Y4EOHbIX
NPOEKTOB, CTPEMMEHUST K B3aMMOMOHMMAaHWIO M B3aMMOMOMOLLM B MNpouecce 3Tou
y4yebHON OeATeNbHOCTU, MOTOBHOCTU OLEHMBaTb CBOE MOBEAEHWE U MOCTYMKU CBOUX
TOBapuLLEN C NO3ULMMA HPABCTBEHHbLIX W MPaBOBbIX HOPM C YYETOM OCO3HAHUSA
nocneacTBui NOCTYMKOB;

3) LEHHOCTU Hay4YHOro NO3HaHUA:

MUPOBO33PEHYECKME MNPEACTaBneHMss O BELLEeCTBE M XMMUYECKOW peakuumwn,
COOTBETCTBYHOLLME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTaBMSOLLME OCHOBY
ANS MOHUMaHUS CYLLUHOCTM Hay4yHOW KapTWHbl Mupa, npeacTtaBneHmss 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pas3BUTUS NPUPOAbI, B3aUMOCBSA3SX YerioBeKa ¢ NpUpoaHON cpeaon,
O POSI XMMUM B NMO3HAHMN 3TUX 3aKOHOMEPHOCTEMN;

no3HaBaTeflbHble MOTUBbI, HanpaBfieHHble Ha MOflydeHWEe HOBbIX 3HAHWA MO
XUMUN, Heobxogumble ONA 0O0bACHEHMS HabnwgaeMblX MNPOLIECCOB W SIBMEHUN,
no3HaBaTesIbHON, UHAPOPMALMOHHON N YUTATENbCKOW KyNbTypbl, B TOM Y/CIEe HaBbIKOB
CaMOCTOATENbHON paboTbl C  Yy4ebHbIMM TekcTamu, CrhpaBOYHOM NUTEpaTypon,
AOCTYMHbIMN TEXHUYECKMMU CpeacTBaMy MHOPMALIMOHHBLIX TEXHOMOMUN;

MHTEepeCc K OOy4YeHMI0 1 nOo3HaHWM, Ib6O3HATENBHOCTb, [OTOBHOCTb W
CNocoBHOCTb K caMo0bpa3oBaHUIO, MPOEKTHOW U UCCNeaoBaTeNbCKON OEATENbHOCTH, K
OCO3HaHHOMY BbI6OPY HaNpaBNeHHOCTU N YPOBHS 00yYeHUs1 B AanbHENLLEM;

4) coopMUpoOBaHUA KYNbTypbl 300POBbA:

OCO3HaHWEe LEHHOCTU XXWU3HW, OTBETCTBEHHOIO OTHOLUEHUSI K CBOEMY 340POBbIO,
YCTaHOBKW Ha 340pOBbIN 00pas XM3HW, OCO3HaHMUE NOCNEeACTBUIA N HENPUATUE BPEOHbIX



npmBbl4ek (ynoTpebneHnsa ankorons, HapKOTUKOB, KypeHusl), HeobxoammocTu
cobnogeHna npasun 6e3onacHOCTV Npu obpalleHnn C XMMUYECKUMU BeLecTBamMun B
ObITY U peanbHOW XN3HMU;

5) TpyAoOBOro BOCNUTaHus:

MHTEpEeC K MPaKTUYECKOMY W3YyYeHU npodeccun u Tpyga pasnmMyHoro poaa,
yBaXXeHMEe K Tpyay M pesynbTatam TpyaoBOW AEATENbHOCTU, B TOM 4YMCfe Ha OCHOBE
NPUMEHEHNA NMPeAMETHbIX 3HaHMW MO XWUMWUK, OCO3HAHHbLIN BbIOOP MHAMBUAYANBHON
TpaekTopun npoAosmKeHna obpasoBaHNA C  YYETOM JIMYHOCTHbIX WHTEPECOB U
CMOCOBHOCTU K XUMUK, OOLLECTBEHHLIX MHTEPECOB M MNOTPEBHOCTEN, YCNEeLIHOW
npodeccuoHanbHON OeATENbHOCTU M pasBUTUMS HEOOXOOUMbIX YMEHWWA, FOTOBHOCTb
aganTMpoBaTbCs B NpodeccruoHanbHom cpeae;

6) 3KONOrM4ecKoro BOCNUTaHus:

9KONOrmyeckn LenecoobpasHoe OTHOLLUEHWE K NMPUPOAE KakK UCTOYHMKY >KMU3HM Ha
3emne, ocHoBe €é CyLlecTBOBaHWS, NMOHMMAHWE LIEHHOCTM 300pOBOro u 6esonacHoro
obpasa >KM3HW, OTBETCTBEHHOE OTHOWEHME K COOCTBEHHOMY usnyeckomy u
NCUXNYECKOMY 340POBbI0, OCO3HAHWE LIEHHOCTM cobnoaeHust npasun ©6e3onacHoro
nosegeHus npu paboTe C BELWECTBAMN, a TaKKe B CUTyaUUsaX, YrpoXaroLwmx 340p0BbHO
N XKU3HU N0OEN;

CMOCOBHOCTN NPUMEHATb 3HAHWUA, MNoSlydYaemble NpU UIYYEeHUU XUMWUW, ANS
pelleHna 3afad, CBA3aHHbIX C OKpyXatoLen MpUPOLHON cpenon, ANs MOBbILEHUS
YPOBHSI 9KONOMMYECKON KyIbTypbl, OCO3HAHNA rnobanbHOro xapakrepa 3KOMOorm4yeckmnx
npobnem wn nyteMm UX peleHns MnocpeacTBOM METOOOB XUMWUKM, 3KONOTrMYEeCKOro
MbILUSIEHNS], YMEHUSI PYKOBOACTBOBATLCS UM B MO3HaABATENbHOW, KOMMYHUKATUBHOW U
coumanbHOW rnpakTuke.

METAMNPEOMETHbIE PE3YJIbTATDI

B coctraBe wMeTanpeaMeTHbIX pe3ynbTaTOB  BbIAENAT  3HA4YMMble AN
(POPMMPOBAHNA MUPOBO33PEHUSA OOLLEHAYYHblE MOHATUA (3aKOH, TEOpWUs, MPUHLMN,
rmnoTesa, akT, cuctema, nNnpPoLEeCc, 3KCNEPUMEHT U APYroe.), KOTOpble UCMONb3YHTCA B
€CTECTBEHHO-HaY4HbIX Y4eOHbIX NpegMeTax U NO3BONSAKT HA OCHOBE 3HAHWA U3 3TUX
npeameToB ¢hopMmnpoBaTb NpeacTaBrieHne O LeNOCTHOW Hay4yHOW KapTuHE Mupa, U
yHMBepcarnbHble  y4yebHble  aencTBust  (Mo3HaBaTesnbHble,  KOMMYHWKATUBHbIE,
perynsaTuBHbIE), KoTopble  obecneunBaldT  (opMMpoOBaHME  TOTOBHOCTM K
CaMOCTOATENbHOMY MIAHMPOBAHMIO U OCYLLIECTBIEHMIO y4EOHON OEATENBHOCTM.

NMo3HaBaTenbHble YHUBepcarbHble y4eObHble AeNcTBUsA

Ba3oBble norn4yeckme AeNCTBUA:

YMEHUSI UCMONb30BaTb NMPUEMbBI JTOTMYECKOrO MbILLSIEHNSA MPU OCBOEHUN 3HAHWNA:
packpbiBaTb CMbICIT XMMWYECKMX MOHATMM (BbIAENATb WX XapaKTepHble MNPU3HaKu,
yCTaHaBnMBaTb B3aMMOCBSI3b C OPYrMMW MOHATUSAMM), WUCMNONb30BaTb MOHATUS ANS
00BbACHEHUA OTAEeNbHbIX (PAKTOB M SIBMIEHUN, BbiOMpaTb OCHOBAHMS M KpUTEpUU ANS
Knaccuukaumm XMMUYECKMX BEeLeCTB W XUMUYECKMX peakuumn, ycTaHaBnuBaTb
NPUYNHHO-CNEACTBEHHbIE CBA3N MeXAy OO0bEeKTamMn M3y4YyeHus, CTPOUTb NOornvyeckme
paccyxaeHus (MHAOYKTMBHble, [OeOYKTUBHbIE, MO aHanoruu), genatb BbiBOAbI U
3aKNHYEHNS;

YyMEHNE TNPUMEHATb B Mpouecce MNO3HaHWA MOHATUA  (NpegMeTHble U
MeTanpegMeTHbIE), CUMBOSIMYECKNE (3HAKOBbIE) MOLENU, WCMNOMNb3yeMble B XUMUMW,
npeobpas3oBbiBaTh LUMPOKO MPUMEHSIEMbIE B XUMUW MOAESbHble NpPeAcTaBneHns —



XUMUYECKMA 3HaAK (CMMBON 3neMmeHTa), xumumyeckaa opmyna wn ypaBHEHue
XMMUYECKOWN peakumm — npu peeHnn y4ebHo-no3HaBaTemnbHbIX 3agady, C Y4ETOM 3TUX
MOAENbHbIX NPEACTaBMEHNN BbISIBMATbL U XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HaKu
n3yyaemblx OOBLEKTOB — XMMUYECKUX BELLECTB W XMMUYECKMX peakuuih, BbISBMATb
obLwme 3aKOHOMEPHOCTW, MPUYMHHO-CIIEACTBEHHbIE CBS3M W NPOTUMBOPEYNs B
n3y4yaemblx npoueccax n ABneHusX.

Ba3oBble uccnepoBaTenbCKue AeNCTBUS:

YMEHME WCMNOSb30BaTb MOCTABMEHHbIE BOMPOCHI B KayecTBE MHCTPYMEHTA
NMO3HaHUS, a TakKe B KayeCTBE OCHOBbI Af8 (hopMMpOBaHMUS TMNOTE3bl MO MPOBEPKE
NPaBUbHOCTUN BbICKa3blBaeMbIX CYXXOEHWUN;

npuobpeteHne onbiTa MO MNAAHMPOBAHWUIO, OpraHuM3auuMm U1 NPOBEAEHMUIO
YYEHMYECKNX  OKCMEPUMEHTOB, YyMeHue Habnwogatb 3a  Xo4OM  npoLecca,
CaMOCTOATENbHO MPOrHO3MpoBaTb €ro pesynbTaT, dopMynMpoBatb 0006LLEHNA W
BbIBOAbl MO pe3ynbTaTaM NPOBEAEHHOrO ONbiTa, UCCREeAOBaHUS, COCTaBNATb OTYET O
npogenaHHon paborTe.

Pa6oTa ¢ nicpopmaumen:

ymeHue BbibuMpaTb, aHanuMaMpoBaTtb WM MHTEPNPETUpOBaTb WHAOPMaLUIO
pasnuyYHbIX BMAOB M (OPM NpPeACTaBfeHusi, MonyvyaemMytd U3 pasHbiX WUCTOYHWKOB
(Hay4YHO-MonynsapHas nuTtepatypa XUMMUYECKOrO COAEpXaHus, CrnpaBoO4vHble nocobus,
pecypcbl WHTepHeTa), KPUTUYECKN OLEHMBATb MNPOTMBOPEYMBYHD W HELOCTOBEPHYHO
NHJOOPMaLNIO;

YMEHNE MNPUMEHATb pPas3nuMyHble MeTOoAbl W 3anpocbl Mpu noucke u oTbope
MHpopMaLMN N COOTBETCTBYIOLLMNX AAHHbIX, HEOOXOANMBIX A5 BbINOSIHEHUST YY4E€OHbIX 1
no3HaBaTeNbHbIX 3aJad onpedenéHHoro Tuna, npuobpeTeHMe onbiTa B obrnactu
NCMOMNb30BaHMss  MHAOPMALMOHHO-KOMMYHMKATMBHbLIX ~ TEXHONOrMKW,  OBnageHue
KyNbTYPOW aKTUBHOMO MCNOJSIb30BaHMA PasfiNyHbIX MOMCKOBbIX CUCTEM, CAMOCTOATENIBbHO
BblOMpaTb ONTMMarnbHyl0 QOpMYy MNpeAcTaBfeHUss UHopMauMM 1 UNNKCTPUpPOBaTb
pewaemMble 3adadn HECNOXHbIMW CXemMamu, auarpammamu, gpyrmmm  dopmamm
rpadounkm n nx KOMBMHaUMSAMK;

yMEHMEe ucnonb3oBaTb W  aHanuM3uMpoBaTb B npouecce  yyebHOM U
nccnenoBaTenbCKOM  AEATENbHOCTM WMHOpMaUuio O BAUSIHAM  MPOMBILLIIEHHOCTH,
CEJSIbCKOro XO3ANCTBA M TPaHCMNopTa Ha COCTOSAHME OKpYXXatoLlen NpupoaHon cpeabl.

KoMmmMmyHMKaTUBHbIE YHUBEpPCarnbHble y4eOHble JeNCTBUs:

yMEeHNsa 3agaBaTb BOMpochl (B xoge guanora v (unu) OUCKyccum) no CyLlecTBy
obcyxgaemomn TeMbl, POPMYyNMpPoOBaTb CBOM NPEASIONKEHNS OTHOCUTESIBHO BbINOSTHEHUSA
npeanoXeHHoM 3agayu;

YMEHUSI NPeACTaBnATb NOMyYeHHblE pe3ynbTaThl NO3HABATENbHOW OEATENBHOCTH
B YCTHbIX WU MUCbMEHHbIX TEKCTax; AenaTb Npe3eHTauuio pesynbTaToB BbINOSIHEHUS
XMMUYECKOro aKcnepumeHTa (nabopaTtopHoro onbiTa, nabopaTopHon paboTbl Mo
nccnenoBaHMio CBOMCTB BeLeCTB, y4ebHOro npoekra);

yMeHNa yd4ebHOro coOTpyaHMYecTBa CO CBEpPCTHMKAMM B COBMECTHOW
no3HaBaTeNbHOW M MCCregoBaTeNbCKON OEATENbHOCTU MPU peLleHnM BO3HUKaKLLMX
npobnem Ha ocHoBe y4€Ta OOLUMX MHTEPECOB M COrnacoBaHns No3nuuin (obcyxaeHus,
OOMEH MHEHMSIMU, «MO3rOBble LWTYPMbI», KOOPAMHALMS COBMECTHbIX OENCTBUN,
onpegeneHne KpUTepmeB No OLEHKe KayecTBa BbINOSIHEHHOW paboThbl 1 Apyrue).

PerynaTtuBHble yHUBepcanbHble y4ebHble AencTBus:



YMEHWE CaMOCTOATENbHO oOnpeaenstb LUenu [eATenbHOCTW, NNnaHupoBaTh,
OCYLLECTBNATb, KOHTPONUPOBATb M MNpU HEOOBXOAMMOCTM KOPPEKTUPOBaTb CBOHO
AeATenbHOCTb, Bblbupath Hambonee adpekTuBHbIE CNOCOObI peLleHns y4ebHbIX ©
nos3HaBaTeslbHbIX  3aJa4y, CaMOCTOSATENbHO COCTaBMSATb WM KOPPEKTUpOBaTb
npeanoXeHHbIn anropuTM AENCTBUA NPWU BbINOSTHEHUM 3a4aHUA C YYETOM MNONyYeHUs
HOBbIX 3HaHMM 006 wu3yvyaemblx OOBEKTaxXx — BelwecTBax M peakuusix, OueHMBaTb
COOTBETCTBME MOSyHEHHOro pesynbTaTa 3asiBfIEHHOW Lenn, YMeHue UCnonb3oBaTtb U
aHanuampoBaTb KOHTEKCTbI, NpeasiaraeMble B yCNOBUM 3aaHuN.

NMPEOMETHbIE PE3YJIbTATDI

B coctaBe npegMeTHbIX pe3ynbTaToB N0 OCBOEHUIO 06513aTENbHOrO coaepXaHns,

yCTaHOBMEHHOIo AaHHOW doefepanbHon paboyen NporpaMmon, BblAENAI0T: OCBOEHHbIE
00yYalLUMIUCHA HayvHble 3HaHUS, YMEHNS N Cnocobbl 4eACTBUIA, BUObI OeATENbHOCTH
MO MOMy4YEHMIO0 HOBOTO 3HAHWS, ero MHTepnpeTaumm, NpeobpasoBaHnio N NMPUMEHEHNIO B
pasnUYHbIX Y4eOHbIX N HOBbIX CUTYaLMSX.

K koHUy obyyeHus B 8 knacce npeameTHble pesyrnbTaTbl Ha ©a30BOM YpPOBHE

AOMMKHbI OTpaXkaTb CPOPMUPOBAHHOCTb Y O0YYalOLLNXCS YMEHWUNA:

pacKkpbiBaTb CMbICIT OCHOBHbIX XMMUYECKUX MOHATUIA: aTOM, MONeKyna, XMMnU4eckuim
9NIeMEeHT, MNpOCTOe BeLeCTBO, CIIOXHOE BeLlecTBO, CMeCb (ogHOpoAHas W
HeogHOpOAHasdA), BaneHTHOCTb, OTHOCUTENbHAss aTOMHasi U MOJiekynsapHasa macca,
KONMYeCTBO BeLlecTBa, MOflb, MOSiSpHasi Macca, MaccoBad AoNs XUMWUYECKOro
afleMeHTa B COeAWHEeHUM, MOnspHbIM O6bEM, OKCMA, KUCnoTa, OCHOBaHWE, COflb,
9NeKTpooTpMUaTENBHOCTD, cTeneHb OKUCNEHWS, XMMu4eckas peakuus,
Knaccudukaunsa peakumi: peakumm COoefUHEHWUd, peakuun pasfoXeHwud, peakumm
3amMelleHuns, peakumm obmeHa, 9K30- W 3JHOOTEpPMUYECKME peakuun, TenroBOu
a(hpeKkT peakumn, SOpO aTtoma, INEKTPOHHbIA CMonM aToMa, aToMHas opbuTanb,
paguvyc atomMa, XMMudeckas CBsi3b, MONSApHAs M HenonsipHas KoBaneHTHas CBSA3b,
MOHHasi CBA3b, WOH, KaTMOH, aHWOH, pacTBOp, MaccoBad [ONA BellecTBa
(MpoOLEHTHasA KOHUEHTpaums) B pacTBOPE;

e UNMOCTPUPOBATL B3aMMOCBSA3b OCHOBHbIX XMMUYECKUX MOHATUA N NPUMEHATb
9TW MNOHATUSA NPY ONUCaHWUM BELLECTB 1 X NpeBpaLLeHnN;

e LCMOMb30BaTb XMMUYECKYID CUMBOSNKY OIS COCTaBreHns popmyrn BELLECTB U
YypaBHEHUIN XUMUYECKUX peaKLnii;

e onpefensaTb BaneHTHOCTb aTOMOB 3fIEMEHTOB B OWHAPHbLIX COeAUNHEHUSX,
CTENeHb OKUCIEHUS ANIEMEHTOB B OMHAPHbIX COEANHEHUSIX, NPUHAONEXHOCTb
BEWeEeCTB K OrnpefenéHHoMy Kraccy coeanHeHun no opmynam, BuA
XUMUYECKON CBA3N (KOBarieHTHas U MOHHas) B HEOPraHUYeCKUX COeANHEHNSX;

e packpbiBaTb cMmbicn [lepuogmyveckoro 3akoHa [1. W. MeHgeneesa:
AEMOHCTpPUPOBaTb  MOHUMaHWe NepuoanyYecKon  3aBUCMMOCTU  CBOWUCTB
XUMUYECKMUX 3fEMEHTOB OT UX MonoxeHuss B [lepuogmyeckon cucteme,
3aKOHOB COXpaHeHusi Maccbl BeLWecTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOEKYIISIPHOro y4eHus, 3akoHa Asoragpo;

e oOnucbiBaTb N XxapaktepusoBaTb TabnunyHyo dopmy Nepnogmyeckon cUCTeMbl
XMMUYECKMX 3NIEMEHTOB: pa3nuyaTb NOHATUA «rnaBHasa nogrpynna (A-rpynna)»
n «noboyHas noarpynna (b-rpynna)», manble u OGonbwne nepuoasbl,
COOTHOCUTb 0DO03HaYeHus, KOTopble MMetlTca B Tabnuue «[lMepuoanyeckas
cuctema  xmmudeckmx anemeHtoB [. WM. MeHpeneeBa» C  YMCNOBbIMU



XapakTepuctmkamm CTPOEHUSI aTOMOB XWMMUYECKMX 3NeMEHTOB (CocTaB MU
3apsag agpa, obuiee YMcno aNeKTPoHOB U pacnpeneneHmne Nx no 3NeKTPOHHbIM
cnosim);

KnaccuduumpoBaTb XUMUYECKME SNEMEHTbl, HeOpraHu4eckne BeLecTBa,
XMMUYecKne peakumm (MO YMCNY N COCTaBy Yy4acTBYHOLNX B peakunn BELLECTB,
no TensioBoMy apdekTy);

Xapaktepu3oBatb (onucbiBaTb) o6WME XUMUYECKME CBOWCTBaA BELLECTB
pasnU4YHbIX KaccoB, NOATBEPXOAs OnucaHue npuMepaMmm MONEKYNAPHbIX
ypaBHEHUN COOTBETCTBYIOLLUNX XUMUYECKUX PeaKL;

NPOrHo3MpoBaTb CBOWCTBa BELECTB B 3aBUCUMMOCTU OT UX Ka4yeCTBEHHOrO
cocTaBa, BO3MOXHOCTU NPOTEKaHUS XMMUYECKUX MPeBpaLLEHNA B Pa3fUYHbIX
YCINOBUSIX;

BblYNCIIATL OTHOCUTENBHYKD MOSEKYNAPHYIO M MOJSSIPHYKD MacCbl BeELLEeCTB,
MacCCOBYO OO XMMUYECKOrO afleMeHTa Nno hopmyne coefuHEeHUs, MaCCOBYHO
[OMt0 BellecTBa B pacTBoOpe, NPOBOANTbL PACHETLI MO YPaBHEHUIO XMMUYECKOM
peakumu;

NPUMEHATE OCHOBHbIE OMnepauun MbICIIUTENbHOW OEeATEeNbHOCTU — aHanu3 u
CMHTE3, CpaBHeHue, o00600uweHne, cucTtemaTulauumilo, Knaccudukaumio,
BbISIBNEHNE MPUYNHHO-CNEACTBEHHbIX CBA3EM — ANA M3YyYeHUs CBOWCTB
BELLECTB M XMMUYECKNX peaKkLuni, eCTECTBEHHO-HAYYHble MeTOAbl MO3HAHUA —
HabnogeHne, wuaMepeHue, MOAEeNMpoBaHWe, 3KCNepuMeHT (peanbHbin ©
MbICINEHHbIN);

cnegoBaTtb NpaBuiiaM MOSb30BaHUA XMMWYECKOM MOocyaon M nabopaTopHbIM
obopyooBaHMemMm, a Takke npaBunam obpauweHuss C BewectBamu B
COOTBETCTBUN C UHCTPYKLMAMMU MO BbINOMHEHMIO NabopaToOpHbIX XUMUYECKUX
OMbITOB MO MNOSly4YeHU0 U cobupaHuio raszoobpasHbiX BewecTB (Bogopoda U
Kncnopoaa), NpUroToBNEHUIO PacTBOPOB C OMNpPenenéHHOM MacCOBOW O0Nen
pacTBOPEHHOrO  BellecTBa, MNfaHUMPOBaTb W MPOBOAUTL  XUMMUYECKUE
9KCNEPMMEHTbI MO pacno3HaBaHWO PACTBOPOB LLENOYEn N KUCNOT C MOMOLLbHO
NMHOMKaATOPOB (flakMyc, beHondTanenH, MeTunopaHXx u apyrue).

K KoHuy oby4yeHuss B 9 Knacce npeameTHble pesyrnbTaTbl Ha 6a30BOM ypoBHE
[OIMKHbI OTpaxaTb CHOPMUPOBAHHOCTL Y 0ByYaloLLMXCS YMEHWIA:

pacKkpbiBaTb CMbIC/T OCHOBHbIX XUMWYECKUX MOHATUN: XUMUYECKUA IMEMEHT,
aTtoM, MoOreKyna, WOH, KaTWOH, aHWOH, TMPOCTOEe BELECTBO, CIOXHOoe
BELEeCTBO, BalleHTHOCTb, 3NEKTPOOTPULATENbHOCTb, CTEMEHb OKUCIEHUS,
XUMUYECKasa peakuusi, XuMmnieckas CBsi3b, TENSIOBON ahdEKT peakumn, Mosb,
MOJISAPHbIN 06BbEM, pacTteop, ANEKTPOSINTHI, HE3NEeKTPOSNTHI,
anekTponuTU4eckasa amccoumnaumsi, peakumMm WOHHOro obmeHa, katanusaTop,
XMMUYECKOE  paBHOBecue, obpaTtumble U HeobpaTumble  peakuuu,
OKUCNUTENBbHO-BOCCTAHOBUTESNbHLIE pPeakunn, OKUCINTENb, BOCCTAHOBUTESb,
OKUCNEHNE N BOCCTaAHOBMEHWE, annoTponud, amM@OTEPHOCTb, XUMUYECKast
CBA3b (KOBaNeHTHad, MOHHas, MeTannuyeckas), Kpuctannumyeckasa peluéTtka,
KOppo3na MeTansoB, CrfaBbl, CKOPOCTb XMMWYECKOW peakuumun, npenenbHo
aonyctumas koHueHTpauus MNAOK selecTBa;

UNNICTPUPOBATb B3aMMOCBA3b OCHOBHbIX XMMUYECKUX MOHATUA U NPUMEHATL
3TU MOHATUSA NPU ONUCAHUKN BELLECTB M NX NpeBpaLLeHNNA;



MCMonb30BaTb XMMUYECKYO CUMBOSUKY A5 COCTaBneHna oopmyn BeLLEeCTB U
YypaBHEHUN XUMUYECKUX peaKLnii;

onpeaenaTb BaneHTHOCTb M CTEMNEHb OKUCIEHUS XUMUYECKUX 3rIeMEHTOB B
COEOWHEHUsX  pPasfnUYHOro  cocTaBa, MNpPUHAOMEXHOCTb  BewectB K
onpenenéHHoOMy Knaccy coeguHeHun no copmynam, BUO XUMUYECKOW CBA3U
(koBaneHTHasl, WMOHHas, MeTannuMyeckas) B HeOpraHM4Yeckux COeOUHEHUSX,
3apsi4 MoHa No XMMUYECKOW hopMyrie, XxapakTep cpefbl B BOOHLIX pacTBopax
HeopraHM4Yeckux COeaUHEHUN, TUM KPUCTanM4YeCcKon pPeLUETKM KOHKPETHOro
BELLEeCTBa;

packpbiBaTb cMmbicn  [lepuognyeckoro 3akoHa [. W. Menpgeneesa u
AEMOHCTPMPOBATh €ro NOHMMaHWe: ONUCbIBaTb N XapaKkTepusoBaTb TabnnyHyo
dopmy [lepuogmyeckon CUCTEMbI XUMUYECKUX JNIEMEHTOB: pasnuyaTb
noHATUS «rnmaBHas nogrpynna (A-rpynna)» un «nobodHasa nogrpynna (bB-
rpynna)», manslie n 6onblne nepmoabl, COOTHOCUTL OBO3HAYEHUH, KOTopble
MMEKTCS B nepuogumyeckon Tabnuue, C YUCMOBBIMU XapakTepuctmkamu
CTPOEHMS aTOMOB XUMMUYECKUX I3MEeMEHTOB (COoCTaB W 3apsa sgpa, obuiee
4YUCNO IMEKTPOHOB U pacnpeaeneHne nx no 3MeKTPOHHbBIM CIiosiM), OO BACHATb
obLme 3aKOHOMEPHOCTN B U3BMEHEHUN CBOVUCTB 3f1IEMEHTOB N UX COeANHEHN B
npegenax manblX NepuogoB M rMNaBHbIX NOArPYNN C YY4ETOM CTPOEHUS UX
aToOMOB;

KnaccuuumpoBatb XUMUYECKUE ONneMeHTbl, HeopraHudeckue BeLecTBa,
XMUMUYecKne peakumm (MO YMCNY N COCTaBy y4acTBYHOLUUX B peakunn BELLECTB,
no TennoBoMy 3PdEKTy, N0 U3MEHEHUD CTeNeHen OKUCHEHUS XUMWYECKUX
3N1IEMEHTOB);

XapakTepudoBaTb (onucbiBaTb) o0OWMe U cneunduyeckme XMMUYeckue
CBOWNCTBa NPOCTbIX U CMOXHbIX BELLECTB, NOATBEPXAAA OnucaHve npumepamm
MOMEKYISPHbIX N MOHHBIX YPaBHEHUIN COOTBETCTBYHOLLMX XMMUYECKUX PEAKLNN;
COCTaBMSATb YpPaBHEHUSA INEKTPONUTUYECKON ANCCOLUMaLMN KACTIOT, LEenoYen 1
CONnen, MOSfHble U COKPAaLLEHHble YpaBHEHUS peakuuMih WOHHOro obMeHa,
YypaBHEHNA peakuui, NoATBEPXKAAILWNX CYLLIECTBOBAHNE reHETUYECKON CBSA3U
MeXay BeLleCTBaMn pasfnyHbIX KNacCcos;

pacKkpblBaTb CYLIHOCTb OKUCNUTENBbHO-BOCCTAHOBUTESTbHbIX peakuunn
nocpeacTBOM COCTaBMEHNSA ANEKTPOHHOIO BanaHca aTnux peakumm;
NPOrHO3nMpoBaTb CBOWCTBA BELECTB B 3aBUCUMOCTU OT MUX CTPOEHUS,
BO3MOXHOCTU NPOTEKAHUS XUMUYECKMX NPEBPALLEHNIA B PA3SIMYHbIX YCIOBUSIX;
BblYMCNATb OTHOCUTENBbHYIO MOSEKYSISPHYIO U MOMSAPHYK MaccChbl BeLLecTB,
MacCCOBYIO JOS0 XMMUYECKOro anemMeHTa no popmyne coegmMHeHNs:, MaccoBYHO
A0S0 BELLEeCTBa B pacTBoOpe, NPOBOANTL PACYEThI N0 YPaBHEHUD XMMUYECKON
peakuuu;

cobniogate NpaBuna nonb30BaHUS XUMWYECKOW nocydon u nabopaTtopHbIM
obopygoBaHveMm, a Takke npasBuna obpauwleHus C BewectBamum B
COOTBETCTBUN C UHCTPYKLMAMMU MO BbIMNOMAHEHMIO NabopaToOpHbIX XMMUYECKUX
ONbITOB MO MNOSTyYEHNIO U cOBMpaHuio ra3oobpasHbIX BELLECTB (aMMumaka U
YrNeKncnoro rasa);

NPOBOOUTL peakuuu, noaTBepXKAalwlmne KadeCTBEHHbIN COCTaB pasrnyHbIX
BELLECTB: pacno3HaBaTb ONbITHbBIM MNyTEM Xxnopua-, ©Opomua-, wvoama-,



kapboHaT-, docdart-, cunukat-, cynbdaT-, MOPOKCUL-NOHbI, KaTUOHbI
aMMOHMUS W  WOHbl UM3Y4YEeHHbIX MeTanmnoB, MPUCYTCTBYOWME B BOOHbIX
pacTBOpax HeOpraHMYeCKNX BELLECTB;

NPUMEHSATb OCHOBHbIE OMeEpaLnn MbICIIUTENBHOM OEATENIbHOCTU — aHanu3 u
CUHTE3, CpaBHeHue, oboOulieHne, cuctemaTu3aumio, BbISIBIIEHWE MPUYUHHO-
CNeaCcTBEHHbIX CBA3EW — AN M3YyYeHUs] CBOWCTB BELLUECTB M XUMMUYECKUX
peakuun, €eCTeCTBEHHO-Hay4yHble MeToAbl MNO3HaHus — HabnwoaeHue,
n3mMepeHne, MoaenMpoBaHue, 3KCNEPUMEHT (peasibHbI U MbICIIEHHbIN).



TEMATUYECKOE NMIAHUPOBAHUE

8 KITACC
HaumeHoBaHue Konun4yecTtBO YyacoB
Ne AneKTpOoHHbIe (UndpoBbie)
pa3nenos U TeMm KoHTpOnbHbIe MpakTnyeckue
n/n Bcero obpasoBaTenbHble pecypchbl
nporpamMmmbi paboTbl paboThbl
Pasgen 1. NNepBoHavyanbHble XUMUYECKNE NOHATUA
Xnmumsa — BaxkHas
obnacTb ecTecTBo3Ha
11 N1acTb SCTECTBOIHARNA 5 2 https://m.edsoo.ru/YNVIX660G
N NpakTU4eCcKon
JEeATENbHOCTM YenoBeka
BelwectBa 1 xummndeckue
1.2 Y 15 1 https://m.eds00.ru/ONNXRIVFO
peakumm
Wtoro no pasgeny 20

Pasgen 2. BaxHeuwue npeacTtaBuTeNI HeOpraHU4YeCKUxX BelecTB

Bosayx. Kncnopog.

2.1 6 https://m.edso0.ru/D5BORTY30
MNoHATMe 00 okcupax

0  Bopopoa. Tonste o 8 1 https://m.eds00.ru/5D61JZ6PS
KMUCIoTax u congax
B . P )

2.3 OAa. FacTBopel 5 1 1 https://m.eds00.ru/M13I5KIBM
MNoHATME 00 ocHOBaHUAX
OCHOBHbIe Knacchbl

2.4 HeopraHn4yecknx 11 1 1 https://m.edsoo0.ru/OT5A5SMOWT
CoOegnHEHNN

Wtoro no pasgeny 30

Paszpgen 3. Nepunogunyecknm 3akoH u lNepnogunyeckas cuctema xummiyecknx anemeHtoB [1. U. MeHgeneeBa. CTpoeHue
aTomMoB. XMMunyeckas cBsisb. OKUCNUTENbHO-BOCCTAaHOBUTESIbHbIE peaKkuum



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Mepuogunyecknin 3akoH u
lMepuogunyeckada cucrtema

3.1 XUMUYECKMNX 3N1EMEHTOB 7 https://m.edsoo0.ru/TCBJBVWFZ
. N. MenpeneeBa.
CTpoeHue atoma
XumMmunyeckas cBa3b.
3p  Owcnmurensho- 8 https://m.edsoo.ru/F6AOASDPE
BOCCTaHOBUTENbHbIE
peakuum
WTtoro no pasgeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHoe Bpems 3 https://m.edso0.ru/KQBD02J69
OBLUEE KOJIMYECTBO YACOB 68

Mo NPOrPAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KINACC

KonunyecTtBO 4YacoB

Ne HaunmeHoBaHue pa3genoB u OneKTpoHHbIe (undpoBbie)
n/n TeM nporpammbl Bcero KoutponebHele  MMpaktuueckue obpa3oBaTenbHble pecypchbl
paboTbl paboTbl
Pasgen 1. BewecTBO U XMMU4eCcKme peakumm
lMoBTOpeHue n yrnybnexHvne
1.1 3HaHWI OCHOBHbIX pa3aenos 5 1 https://m.edsoo.ru/EQETUT35Z
Kypca 8 knacca
1.2 OCHOBHbIE 3aKOHOMEPHOCTM 4 https://m.eds00.r/AFNALWG7U
XUMMUYECKNX peaKkLmmn
onekTponuTuyeckas
1.3 aunccoumaumns. Xummnyeckmne 8 1 1 https://m.edsoo.ru/KODUR50VV
peakuum B pactBopax
Wtoro no pasgeny 17
Pa3pen 2. Hemetannbl n nx coegnHeHus
Ob6uwas xapakTepucTuka
2.1 XumMmnyeckmx anemeHToB VIIA- 4 1 https://m.edso0.ru/ZTN1F700I
rpynnbl. Fanorexsl
Ob6uwas xapakrepucTuka
2.2 XuMmnyeckmx anemeHToB VIA- 6 https://m.edsoo.ru/P3DHMFB09
rpynnbl. Cepa n eé coegmHeHns
O6Lwas xapakTepucTuka
2.3 XAMUMECKVIX 3MIEMEHTOB VA- 7 1 https://m.edso0.ru/VOXDOUX2S
rpynnbl. A30T, dpocop 1 nx
coeauHeHus
2.4 O6wasn xapakTepucTuka 8 1 2 https://m.edso00.ru/JPJ200VJX



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

XMU4Yeckmx anemeHToB IVA-
rpynnbl. Yrrnepon n KpeMHUN N nx
coeanHeHunst

Wtoro no pasgeny 25
Paspgen 3. MeTtannbl U UX coeaAUHEHUSA
3.1 OOwme cBoncTBa MeTanmnos 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 BaxkHenune meTanmel u ux 16 https://m.edso0.ru/EFKOW9HZ|
coeIHeHus
Wtoro no pasgeny 20
Paspgen 4. Xumusa v okpyxaroLiasa cpeaa
4.1 Beiecrsa u Matepuans! 8 xuany 3 https://m.edsoo0.ru/TENBWEF7Y
yenoBeka
Wtoro no pasgeny 3
PesepBHoe Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBLUEE KOJIMYECTBO YACOB NO 68

NMPOrPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

NOYPO4YHOE NMNIAHUPOBAHUE
8 KITACC

KonunyecTtBo yacoB

Ne Tema vooka K n Data AneKTpoHHbIe LudpoBkLIe
n/n yp Bcero OHTPONEHEIE paktutieckne M3yyeHUss | obpasoBaTenbHbIe pecypchbl
paboTbl paboTbl

1 lpeamer ximiu. Porb Xumuv & xsui 1 https://m.eds00.ru/L62DS2CZR
yenoseka. Tena u BellecTBa

2 [MoHATNe 0 MeTogax NO3HaAHUSA B XUMUN 1 https://m.edso0.ru/9ZJAEW050
MpakTnyeckasn pabota Ne 1 «[paBuna paboThl

3 B nabopartopuu u Nnpnémbl odpaLleHns ¢ 1 https://m.edsoo.ru/L5EW4353D
nabopaTtopHbiM 06opyaoBaHUEM»

4 Huebie Bewectsa v cmeci. Cnocobhl 1 https://m.eds00.ru/6TME21FW8
pasgeneHuns cmecen
MpakTnyeckas pabota Ne 2 «PasgeneHue

5 cMmecen (Ha npumepe OYMCTKU NoBapeHHom 1 https://m.edsoo.ru/K3LS5MCRY
conn)»

6 ATOMbI 1 MONeKynbl 1 https://m.edsoo.ru/BLS04WTB8

7 XvMunyeckme anemeHTbl. 3Haku (CMMBONbI) 1 hitps://m.edsoo.ru/AH3DADNAX
XUMUNYECKUX 3NTIEMEHTOB

8 MpocTble U CNoXHble BellecTBa https://m.edsoo.ru/DXJBSTJ95

9 ATOMHO-MOMEKYNsIpPHOE ydYeHne https://m.edso0.ru/IMOBJ3QZ5
3aKoH NOCTOSIHCTBA COCTaBa BELLECTB.

10 Xnmundeckasn popmyna. BaneHTHOCTbL aToOMOB 1 https://m.edso0.ru/IMC496FX6
XUMUYECKUX INIEMEHTOB

11 OtHocuTeneHas atomHas macca. 1 https://m.edsoo.ru/PIZPCIMDX
OTHocHTEenNbHasA MorekynspHas macca

12 MaccoBasi A0Ns1 XMMUYECKOro 3fieMeHTa B 1 hitos://m.eds0o.ru/GHVE80MVE
CoeANHEHUN

13 Konuuectso Bellectsa. Monb. MonsipHas 1 hitps://m.eds0o.ru/368UNL5Y?2
mMacca

14 PUSNHECKNE 1 XMMMHECKUE ABMEHUS. 1 https://m.eds00.ru/YZM8SEATH

Xumunyeckas peakums



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH

15

Mpur3HaKM 1 ycrnoBmsi NPOTEKAHUS XUMUYECKNX
peakuun

https://m.edsoo.ru/N6DVNJIKQ5

16

17

3aK0oH COXpaHeHWNsi Macchl BELLIECTB.
XuMuyeckme ypaBHeEHMS!

BbluncneHus konvyecTsa, Macchl BelecTBa Mo
YypaBHEHUSIM XUMUYECKNX peaKLuii

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUYQU3EQE

18

Knaccudumkaumss XuMmMYeckmux peakumnn
(coeanHeHus, pa3noXeHnsl, 3aMeLLeHus,
obmeHa)

https://m.edsoo.ru/L4807LAGB

19

20

M. B. JIoMOHOCOB — Y4€HbIN-3HUUKIONEANCT.
O6006LLeHre 1 cuctemaTmsauus 3HaHum
KoHTponbHasa pabota Ne1 no Teme «BewecTtsa
N XMMUYECKMEe peakLum»

https://m.edsoo.ru/P1WARH3AB

https://m.edsoo.ru/ON62SNERU

21

Bosgyx — cMechb rasoB. CocTaB Bo3ayxa.
Kucnopoa — anemeHT 1 NpocToe BeLLecTBO.
O30H

https://m.edsoo.ru/XONONRN1P

22

23

dusmyeckne n xMmuyeckme CBoMCTea
KMcnopoza (peakunmn OKACNEHUS!, FOPEHME).
MoHsiTne 06 okcnaax

Cnocobbl nony4yeHus kucrnopoaa B
naGopaTopun U NPOMBILLIIEHHOCTM.
lMpumeHeHue kncnopoaa

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoi adhPeKT XMMUYECKOW peakumm,
NMOHATUE O TEPMOXMMMUYECKOM YPaBHEHNM,
9K30- U 3HOOTEPMUYECKNX pPeaKLMAX

https://m.edsoo.ru/PNMKJZHKX

25

26

27

Tonnueo (HedTb, yronb 1 MeTaH).
3arpsi3HeHve Bo3ayxa, crnocobbl ero
npegoTBpaLleHns

MpakTnyeckas pabota Ne 3 no Teme
«lMony4eHne n cobupaHue kucnopoaa,
n3y4yeHue ero CBOMCTB»

Booopog — anemMeHT u NpoCcToe BELLECTBO.
HaxoxaeHue B npupoge

https://m.edsoo.ru/USNY5UUW?2

https://m.edsoo0.ru/5516UHX3R

https://m.edsoo.ru/MWD392ACWB



https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB

dusnyeckne n xMMmmn4eckne CBoMCTea

28 https://m.edso0.ru/0SZ28459R
Bogopoaa. lNpumeHeHue Bogopoaa

29 lMoHATWE O KMCnoTax M consax https://m.edsoo0.ru/TMWNIVC43

30 Crocobbl nonyexs BOAOPOAa B https://m.eds00.ru/COTO9UCIP
nabopartopuu
MpakTuyeckas pabota Ne 4 no Teme

31 «lMony4eHne n cobmpaHue Bogopoaa, https://m.edso0.ru/SSSWAX33K
N3y4yeHne ero CBONCTB»

32 MonspHbIn 06bEM rasos. 3akoH ABoragpo https://m.eds00.ru/M3KSO10QDQ
BbluncneHus o6bEma, konnyecTea BellecTBa

33 rasa rno ero u3BeCTHOMY KONMYECTBY BeLLECTBa https://m.edso0.ru/MXGOY304M
unun obbLémy
BbluncneHms o6bEMOB ra3oB Mo ypaBHEHWUIO

34 peakumMm Ha OCHOBE 3aKOHa 0O bEMHbIX https://m.edso0.ru/9TO8AXABY
OTHOLLUEHMWI ra3oB

35 dursmyeckne N XMMmmyeckme CBOMCTBa BOAbI https://m.edsoo0.ru/7TAOGFZK4R

36 CocTtaB ocHoBaHwui. [MoHATME 06 MHAMKaTopax https://m.edsoo.ru/IXB2W6IVL
Boga kak pactBoputenb. HacbiweHHble 1

37 HeHacsblLWweHHble pacTBopbl. MaccoBas fons https://m.edsoo.ru/MKHXPOFH4
BeLlecTBa B pacTBope
MpakTnyeckasa pabota Ne 5 no Teme

38 «[lMpuroToBneHne pacTBOPOB C ONpeaenEHHON https://m.edsoo.ru/WXUKPAUOA
MacCOBOW Jorieln pacTBOPEHHOIO BeLLecTBay

39 KoHTponbHas pabota Ne2 no teme «Kucnopoga. htps://m.eds0o.ru/JM7935DRY
Boaopoa. Boga»

40 Okewpbi: COCTaB, knaceudukaLus, https://m.eds00.ru/STESJINAY
HOMeHKnaTypa

41 Flonyuetie 1 xumueckue ceoictsa https://m.eds00.ru/8JAZOYWS2
KUCMOTHbIX, OCHOBHbIX 1 aMOTEPHbIX OKCMO0B

42 OcroBakus: cocTas, knacenpukaums, https://m.edso0.ru/5U397HUS5C
HOMeHkKnaTypa

43 ronyuerme u xumudeckue ceonctea https://m.eds00.ru/GDIA28ROE

OCHOBaHUN



https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE

KucnoTbl: cocTaB, knaccudukaums,

44 https://m.edsoo.ru/Q6U4WEBK7
HOMeHKnaTypa

45 Mony4yeHne n xmMMmMyeckne CBOMCTBA KNCIOT https://m.edso0.ru/Z2GCRN45W

46 Conu (cpeprue): HomeHkniaTypa, Criocobk! https://m.edso00.ru/JSNUIM9TJ
NonyyeHusi, XMMmnyeckme CBoncTea
MpakTuyeckast pabota Ne 6. PelueHune

47 SKCMIGPUMEHTATIbHBIX 3a7aM MO TEME https://m.eds00.ru/58D13JF7V
«OCHOBHbI€ Kraccbl HEOpPraHN4YeCcKnx
coegNHEeHNN»

48 enernieckan carsb MeXay |v<nacca|v||/| https://m.edsoo.ru/YDS6ZRE31
HeopraHM4YeCcKNx coeauHeHnn

49 O606LeHne n cuctemaTmsauns 3HaHUN https://m.edsoo.ru/S7TBUOEEYN

50 KoHTponbHasi pabota Ne3 no teme "?::HOBHble hitps://m.eds00.ru/AFA7IDULD
Krnaccbl HEOpraHM4YeCcKNX coequHeHN
[MepBble NONbITKU KNaccudukaumm XMMn4eCckmx

51 anemeHToB. [MoHATME O rpynnax CXoaHbIX https://m.edsoo.ru/COV3CC214
3M1IEMEHTOB
Meproguyeckun 3akoH u MNepuogmyeckas

52 cuctema xummnyecknx anemextos . A. https://m.edsoo.ru/X9F1NR3U8
MeHgeneesa

53 Mepuroabl, rpynnbl, noArpynmnbl https://m.edsoo.ru/NOMWWJIRXN

54 CtpoeHune atomoB. CocTaB aTOMHbIX S4ep. hitps://m.edsoo.ru/IMUDOMRSH
M3oTonbl
CTpoeHMne anekTpPoHHbIX 000104eKk aTOMOB

55 anemeHToB Nepunognyeckon cuctemsl . . https://m.edsoo.ru/T95YNV8B2
MenpeneeBa
XapakTepucTnka XMMn4eckoro arieMeHTa no

56 ero nonoxeHuto B MNepuoanyeckon cucteme [. https://m.edsoo.ru/YIPO4OMDX
. MeHgeneeBa
3HaueHwue Neprognyeckoro 3akoHa ans

57 pasBuTusa Hayku u npaktuki. . . MeHgenees https://m.edso0.ru/SZD8XEOOP
— YY€HbIN, Negaror 1 rpakaaHuH

58 PesepBHblii ypok. O606LLeHne 1 https://m.eds00.ru/ZCQTRPO8Y



https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

cuctemaTmusaumst 3HaHun / Bcepoccuiickas
nposepoyHas pabota

KoHTponbHas paboTta Ne4 no Teme «CTpoeHue

59 aToma. XumMunyeckas cBasb» / Bcepoccuiickas 1 https://m.edso0.ru/FTIZF99WF
npoBepo4yHas paboTa

60 f:;::‘e’zz;sﬁae:g::::b aTomos 1 https://m.eds00.ru/HZA110EDS

61 NoHHasa xumunyeckas cBs3b 1 https://m.eds00.ru/3SY1RJKVI

62 KoBaneHTHas nongpHas xmMmnyeckas CBs3b 1 https://m.edsoo0.ru/EOL3MT2AE

63 KoBaneHTHas HenonsipHasi XMMmnyeckasi CBsidb 1 https://m.edsoo.ru/9YVR3FUXI

64 CreneHb okncneHus 1 https://m.edsoo.ru/RA6CVXM66

65 OKUCNNUTENbHO-BOCCTAaHOBUTESbHbIE peaKkLuun 1 https://m.edsoo.ru/ZXNCA7DOZ

66 Oxknecnutenu n BOCCTaHOBUTENM 1 https://m.edso0.ru/QPS46Z5PU
Pe3epBHbIi ypok. O600LLEeHNE 1

67 cuctemaTmsaumst 3HaHu no teme «CtpoeHne 1 https://m.edsoo.ru/4ARH7M35NF
atoma. XuMmun4yeckasa cBA3b»

68 5;;?;::;2;’33:'322:2;4%”9 / 1 https://m.eds00.ru/7DNRBZ948

OBLUEE KOJIMYECTBO YACOB MO NPOIrPAMME 68


https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KINACC

Ne

n/n Tema ypoka

Mepuogmnyecknii 3akoH. Nepuoguyeckas
1 cuctema xumm4decknx anemextos [. A.

MeHgeneesa

3aKkOHOMEPHOCTU B UBMEHEHNM CBONCTB
2 XUMUYECKMX 3NTIEMEHTOB NEPBbLIX TPEX

nepvoaos

KonuyecTtBo 4yacoB

Bcero

KoHTponbHble
paboTbl

MpakTuyeckune
paboTbl

Dara
n3y4vyeHus

AneKTpoHHbIe LudpoBkLIe
oGpa3oBaTenbHble pecypchl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

Knaccudukaums n HomeHknaTtypa
HeopraHM4yecKnx BeLecTs

Buapbl xummnyeckom cBasu 1 Tunbl
KpUCTanIN4eckmx peLuéTok
KoHTponbHasi pabota Ne1 no Teme

5 «lMoBTOpeHue n yrnybneHne sHaHWN
OCHOBHbIX pa3genos Kypca 8 knaccay

https://m.edsoo.ru/WTO1IWRA20

https://m.edsoo.ru/UI4Y5CFRV

https://m.edso0.ru/J4X8ZN212

Knaccudumkaums XuMmnyeckmnx peakumnm no
pasnu4YHbIM Npu3Hakam

[MOHATME O CKOPOCTU XMMUYECKOMN
7 peakumun. NoHATME O FOMOreHHbIX U
reTeporeHHbIX peakumsx

MoHATME O XMMUYECKOM paBHOBECUW.
dakTopbl, BNUSIOLLME Ha CKOPOCTb
XUMUNYECKON peakunn 1 nonoxeHue
XUMUYECKOro paBHoBeCuUA

https://m.edsoo.ru/X8XAE7E2J

https://m.edso0.ru/6VLXCYY7N

https://m.edsoo.ru/H4FH7NZNM

OKncnNnTEeNbHO-BOCCTAHOBUTENbHbIE
peakuuu
Teopus anekTponUTUYECKOn

10 auccounaunn. CunbHble u crnabble
ANEKTPONUTI

11 VOHHbIe ypaBHEHUSA peakLun

https://m.edso0.ru/648V11026

https://m.edso0.ru/2KCYCLZ16

https://m.edsoo.ru/VN2SB9N1R



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R

XnmMnyeckmne cBOMCTBa KUCHOT U

12 OCHOBaHWin B cBETE NpeacTtaBneHnmn od https://m.edsoo.ru/8HH81YVXI
3NEKTPONUTMYECKOW AnccoLumauum
XnMmunyeckme CBOMCTBa CONen B CBETE

13 npeacTaBneHnii 00 aNeKTPOUTUYECKON https://m.edso0.ru/ETD5QTS4G
avccounanmm

14 MoHaTne o rmgponuse conen https://m.edsoo.ru/9JFRAVESW

15 O6obLieHne 1 cuctemaTnsaumnsa 3HaHui https://m.edsoo.ru/FEEIZRMBG

(]

16 MpakTnyeckas pabota Ne 1. «PeweHune hitps://m.edsoo.ru/7VXTEHITA
aKCnepuMMeHTarnbHbIX 3agayy»
KoHTponbHas pabota Ne2 no teme

17 «3nekTponuTnyeckas guccoumnaums. https://m.edsoo.ru/9RKLZDNUX
XnMmunyeckme peakumm B pacTBopax»
06 .

18 Has XapaKTevaCTMKa ranorenos https://m.edsoo.ru/NNYKYZF12
XvMunyeckme CBOMCTBA Ha Npumepe xropa
Xnoposogopogd. CongHas kucnoTa,

19 XUMUYEeCKMe CBONCTBA, NOoNy4YyeHue, https://m.edsoo0.ru/CWVSHCD2M
NpYMeHeHne
MpakTnyeckasa pabota Ne 2 no Teme

20 «[lonyyeHne consiHoM KUCNOTbI, n3ydeHue https://m.edsoo.ru/PVEXIYWEG
€€ cBONCTB»
BblucneHms no ypaBHEHUAM XUMUYECKUX

21 peakuunin, eCnu oanH N3 peareHToB AaH B https://m.edsoo.ru/4BISHO70F
n3bbITkE
O6uwas xapakTepucTuika anemeHToB VIA-

22 Ly p P https://m.edsoo.ru/VMWKERSEP
rpynnbl
AnnoTpornHbie mogndukaLmm cepbl.

23 HaxoxgeHve cepbl 1 €é coeguHeHN B https://m.edso0.ru/CX10EU8PO
npupoge. XmMnyeckue CBonCTea cepbl
CepoBopopog, cTpoeHne, hnusnm4eckue u

24 POBOLOPOA, ,p & https://m.edsoo0.ru/ECGX2B40W
XUMWYECKME CBOMCTBA

25 Okcwpel cepel. Cepras kucriota, https://m.eds00.ru/ULRFLCHH1

cbvlswqecme N XMMUYEeCKMe CBOMCTBA,



https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

NnpuMeHeHne

26

27

28

XuUMmyeckme peakumm, nexalime B OCHoBeE
NPOMBbILLIEHHOrO cnocoba nony4veHus
CEepPHON KNCNOTbl. XMMUYeckoe
3arpsi3HeHMe OKpyXKartoLLen cpeabl
COEeAVHEHMAIMM Cepbl

BbluncneHne maccoBon gonm Bbixoga
npoaykTa peakuuu

OOwasn xapaktepuctmka anemeHToB VA-
rpynnbl. A30T, pacnpocTpaHeHme B
npupoae, omsnyeckme n XmuMmmnyeckue
CBOMNCTBA

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

29

30

31

AMMMaK, ero puU3n4eckne N XMMmyeckme
CBOWCTBA, NOMy4eHNEe U MPUMEHEHNE
MpakTnyeckasa pabota Ne 3 no Teme
«MNonyyeHne ammunaka, nsyvyeHue ero
CBONCTBY»

A30THas kucnoTa, eé dusmdeckue n
XUMUYeCcKMe CBONCTBA

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP64IFJ

https://m.edsoo.ru/U2DYEDMYE

32

VMcnonb3oBaHne HUTpPATOB U Conen
aMMOHUS B Ka4ecTBe MUHeparbHbIX
yaobpeHu. Xummyeckoe 3arpsi3HeHne
OKpyXatoLlen cpebl cCoeANHEHNAMMN
asoTa

https://m.edsoo.ru/SHBKCIQOCB

33

34

35

docpop. Okena docgopa (V) u
docopHas kucnota, hmsnyeckme n
XUMUYECKME CBOWCTBA, Nosy4YeHmne

Vcnonb3oBaHune dpoctaToB B KavecTse
MUHepanbHbIX yaobpeHun. 3arpsisHeHne
npupoaHon cpeabl docharamm
Yrnepoga, pacnpocTpaHeHue B npupoae,
dunsnyeckme n xMMmnyeckKne CBoMCTBa

https://m.edso00.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HUG5V

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuabl yrnepopa, nx gusndeckme u
XUMUYECKME CBOMCTBA. JKOJormyeckme

https://m.edsoo.ru/OXQAPGNCF



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF

npobnembl, CBA3aHHbIE C OKCUAOM
yrnepoga (1V)

37

38

YronbHas KUcrnorta n eé conu

MpakTtnyeckas padorta Ne 4 no Teme
"Mony4eHune yrnekmcnoro rasa.
KauectBeHHas peakuusa Ha kapboHaT-uoH"

https://m.edsoo.ru/OHQHDG6IPA

https://m.edso00.ru/G2HZXQGCS8

39

I'IepBOHaqaanble NOHATMSA 00
OopraHn4yeckmx eellectBax Kak o
coeanHeHnAX yrnepoaa

https://m.edso0.ru/30TI1Z109Z

40

41

KpemHuin n ero coeanHeHus

MpakTnyeckasn pabota Ne 5. PelwueHune
3KCNepMMeEHTarnbHbIX 3a4a4 Nno Teme
«BakHenLumne HemeTannbl N UX
coeguHeHuns»

https://m.edsoo.ru/75JXNHO0I8

https://m.edsoo.ru/O7ES8DOD7Z

42

KoHTponbHasi pabota Ne3 no teme
«BaxHenwme HemeTannbl 1 nx
coeguHeHnsa»

https://m.edso00.ru/S85J9UGH3

43

O6Las xapakTepucTMKa XMMUYECKNX
arneMeHToB — MeTannoB. MeTtannuyeckas
CBSA3b W MeTannuyeckasi Kpucrannmyeckas
pewéTka. Puandeckne cBomcTBa
MeTannos

https://m.edsoo.ru/XK1GYPCO1

44

45

46

XumMuyeckme cBomMcTBa MeTansos.
ONEKTPOXNMUYECKNI PSA HaNPSXKEHUI
MeTannoe

OOwwme cnocobbl Nony4YeHUst METAIOB.
CnnaBbl. BeluncneHms no ypaBHeHUAM
XUMUYECKUX peaKkuun, ecriv oguH u3s
peareHTOB COOEPXUT NPUMeECU

MoHaTMe o KOppo3nn meTansioB

https://m.edsoo.ru/Z7YRNPAEW

https://m.edso0.ru/G54GDQI2D

https://m.edsoo.ru/4FIGDOWOW

47
48

LLlenoyHble meTansbl

OKCI/ILI,I:I N rmapokcunabl HaTpua 1 Kanua

https://m.edsoo.ru/X1B4BPUW2

https://m.edso0.ru/Q4DX0G3U9

49

LLl,enquosemeanble MeTannbl — Kanbuumn

N R

https://m.edsoo.ru/REOCDYO0K6



https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6

M MarHum

50 BaxHewnLwmne coegmMHeHNs KanbLuns https://m.edso0.ru/CIJR96CMZA
51 O6006LLeHre 1 cuctemaTmsauust 3HaHum https://m.edsoo0.ru/O5PXGG1BE
52 ;i:;;:?;::onbl M Crocobhl 68 https://m.edsoo.ru/WFMBFTTTP
MpakTtnyeckas padota Ne 6 no Teme
53 "»KécTkoCTb BOAbI U MeTOAbI €€ https://m.edsoo.ru/NF1ROKB8J
ycTpaHeHus"
54 AntomMuHU https://m.edso0.ru/9ZJ8RD1TV
55 :ﬂ“;fg;fﬁ::e ceonctea okerna m https://m.eds00.ru/NISKIIOJ5
56 XKeneso https.//m.edsoo.ru/F20NJR5SR
57 )(igizglasl,(lrlll/;npomwﬂbl v conm xenesa (1) u https://m.edsoo.ru/IRTUBLAMP
58 O606LeHne n cuctemaTmsauns 3HaHUN https://m.edsoo.ru/NAON6HGKZ
MpakTuyeckast pabota Ne 7. PelieHune
59 3KCNepuMeHTanbHbIX 3a4ady Nno Teme https://m.edsoo.ru/ZN7G0QSMX
«BaxkHenwmne meTannbl U UX COEQNHEHUSI»
BbluncneHms no ypaBHEHUSIM XUMUYECKNX
peakuuii, ecnv oauH U3 peareHToB AaH B
60 n30bITKE UNN COOEPXKMT NMPUMECHU. https://m.edsoo.ru/AYD2HESIY
BbluncneHuns maccoBon Jonv Bbixoda
NpoAyKTa peakumm
61 O600LLeHre 1 cuctemaTmsauus 3HaHun https://m.edso0.ru/B8T9VTKOP
62 KOHTponvaaﬂ pabora Ne4 o Teme https://m.edso0.ru/703C804GN
«BaxHenwme metannbl N UX COEQUHEHUSA»
63 iiiiczzi:;;:ep”a”b' B NOBCeAHSBHOU https://m.eds00.ru/OFI32IMT0
64 i(;g;:ecme 3ATPASHEHIE oKpyxaiotien https://m.edso0.ru/9ANGYEYOQI
65 Ponb xumun B peLleHnm akonormyeckmx hitps://m.eds00.ru/180203Y28
npobnem
66 Pe3epBHbIi ypok. O600LLEeHNE 1 https://m.edsoo.ru/DT1BAS5U4



https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4

cuctemaTmsaumnsa 3HaHUn

PesepBHbIn ypok. O606LLeHne n
cucTemMaTUsauus 3HaHWMI

67

PesepBHbIn ypok. O60bLLeHne n
cuctematmsaumns 3HaHUN

68

https://m.edso0.ru/P52TJZNXV

https://m.edso0.ru/TMK36TJZG

OBLLEE KONMYECTBO YACOB IO NMPOrPAMME

68



https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA30BATENIbHON NPOrPAMMbI

8 KITACC

Kon

npoBepsieMoro
pe3ynbTaTa

npOBepﬂeMble npeamMeTHble pe3yribTaTbl OCBOEHUSA OCHOBHOM

obpa3oBaTenbLHOM NporpaMMbl OCHOBHOIO obLero
obpa3oBaHus

1

Mo Teme: «[lepBOHaYarbHble XMMUYECKNE MOHATUAY

11

1.2

1.3

packpbiBaTb CMbICST OCHOBHbIX XMMWYECKMX MOHATUIA: aToM,
MOMeKyrna, XMMWUYeCKU dNneMeHT, NPOCTOe BeLeCcTBO, CrOXHOe
BELLLECTBO, CMECb (O0AHOpoAHasi U HeO4HOPOAHas), BaneHTHOCTb,
OTHOCUTENbHas aToMHas W MoOJiekyndpHaa Mmacca, Konm4ecTtBO
BELLleCTBa, MOJIb, MONSPHaa Macca, MaccoBasi 40N XMMUYECKOro
afieMeHTa B COEOVHEHMW, MOMSAPHbIN  OOBLEM, XuMU4YecKas
peakuusi, Knaccudukauus peakuuin: peakumm CcoeauHEHUs,
peakumm pasnoXeHusl, peakunn 3aMelleHuns, peakuum obmeHa,
9K30- N 3HOOTEPMUYECKME peaKkLmn, TennoBon adhdekT peakuuu,
pacTBOp, MaccoBasi 4ONs BellecTBa (NPOLEHTHAst KOHUEHTpaums)
B pacTBope

UNMNCTPMPOBAThL B3aMMOCBSI3b OCHOBHbIX XMMUYECKUX MOHATUN U
NMPUMEHATb 3TU  MNOHATUS MNPU  OMMCaHUM BELWECTB U UX
npespaLleHnn

NCNonb30BaTb XMMUYECKYH CUMBOJIMKY ANS1 COCTaBNEeHUs (hopmMyn
BELECTB U YpaBHEHUIN XUMUYECKNX peaKLmit

1.4

packpbiBaTb CMbICIT 3aKOHOB COXPaHEHUsi MacCbl BELLECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJSIEKYNAPHOrO YYeHWUs, 3akoHa
ABoragpo

15

1.6

1.7

onpenensitb BarieHTHOCTb AaTOMOB 3fIEMEHTOB B  OMHapHbIX
coeanHEeHnsX

KnaccuuumMpoBaTb XMMUYECKME peakumMn (Mo 4Yucry M cocTaBy
y4YacCTBYIOLLMX B peakLuun BeLLeCcTB, No TennoBomy apdekTy)
BbIYMCIIATb OTHOCUTENbHYH MOSEKYNSPHYIO U MOMSIPHY Macchl
BELLEeCTB




1.8

1.9

1.10

BbIYMCNATbL MACCOBYIO [0S0 XMMUYECKOro arieMeHTa rno dopmyne
coeiHeHus,

BbIYUCIIATL MACCOBYIO [0S0 BELLLECTBA B pacTBope

NPUMEHATb  eCTeCTBEHHOHay4Hble  MeToAbl  MO3HaHusa  —
HabnogeHne, un3MepeHne,  MOOENUPOBaHWe,  IKCMEPUMEHT
(peanbHbIN N MbICITEHHbIN)

Mo Teme: «BaxHenwve npencraBuTenM  HeopraHUYECKUX

BELLEeCTB»

2.1

2.2

2.3

2.4

packpbiBaTb CMbICIZT OCHOBHbIX XWUMWUYE€CKUX NOHATUN: OKCcuA,

KMcnoTa, OCHOBaHWe, Coslb
onpeaenaTb NPUHALMNEXHOCTb BELWECTB K onpeaenéHHoMy Kraccy
coeauHeHun no opmynam

KnaccmguumpoBaTb HEOPraHMYecKne BeLllecTsa

XapaktepusoBaTb (OnucbiBaTb) o0OWME XUMMUYECKME CBOWCTBA
BELLECTB  pasnU4YHbIX  KraccoB, MNOATBeEpX4ash  onMcaHue
npumMepamMum  MONEKYNSpPHbIX  yYpaBHEHUA  COOTBETCTBYHOLLNX

XUMWNYECKNX peakuunm

2.5

nporHo3npoBaTb CBOMCTBA BEWECTB B 3aBUCUMMOCTU OT MUX
Ka4eCTBEHHOIo CcocCTtaBa, BO3MOXHOCTU MNPOTEKaHUA XUMUYECKUX

npeBpaLLeHnii B pasnnyHbIX YCHOBUSX

2.6

2.7

3.1

cnegoBaTb npaBuiaMm  MNONb30BaHUS XMMUYECKOW MNOCydon U
nabopaTtopHbiM 060pyaoBaHNEM, a Takke NpaBunam obpalleHns ¢
BELleCTBaMn B COOTBETCTBUN C MHCTPYKUMSIMUA MO BbINOSTHEHUIO
nabopaTopHbIX XMMUYECKUX OMbITOB MO MOSTYYEHUIO U COBUPaHNIO
razoobpasHbix BeLeCTB (BOAOPOAA U KMCNopoaa), MPUroTOBNEHUIO
pacTBOPOB C OMpeaenéHHoM MacCcoBOW A0Nen pPacTBOPEHHOIO
BELLeCTBa, NfaHnpoBaTb U NPOBOAUTL XUMUYECKNE IKCMIEPUMEHTHI
Mo pacno3HaBaHUI PacTBOPOB LUENoYern U KUCHOT C MOMOLLbH
NHONKaTOPOB (Nakmyc, doeHondTanemH, MeTUnopaHx n apyrue)

npoBOoAuUTb paC‘-IéTbI Nno ypaBHEHUIO XUMUYECKON peakunn

Mo Teme: «llepuognyecknn 3akoH K [lepuognyeckass cucrema
xummnyecknx anemeHtoB [. . MeHgeneesa. CTpoeHne aToOMOB.

Xnmunyeckas cesidb. OKMCINTENBHO-BOCCTAHOBUTESbHLIE peakunmn»

pacKkpbiBaTb CMbICJT OCHOBHbIX XUMNYECKNX NOHATUN: AO0pPO aToMa,




3.2

3.3

3MEKTPOHHLIM CrOW atoma, atomHas opbuTtanb, paguvyc aToma,
XUMUYeckasa CBs3b, NOMsIPHAs U HenonsapHasi KoBareHTHas CBA3b,
3NEeKTPOOTPMLATESNIbHOCTb, MOHHAA CBS3b, WMOH, KaTWOH, aHWOH,
CTENeHb OKUCIIEHNSA

KrnaccuduumpoBaTb XMMUYECKNE ITIEMEHTbI

onucbIBaThb 7 XapakTepusoBaTb TabnuyHyto cdopmy
Mepnoamyeckon CUCTEMbl XUMUYECKUX 3NIEMEHTOB: pasnuyaTb
MOHATUA «rMaBHas nogarpynna (Arpynna)» u «noboyHas nogrpynna

(Brpynna)», «manble» n «bonbLlime» nepmnoapl

3.4

3.5

packpbiBaTb cMmbicn [Nepuoguyeckoro 3akoHa .. MeHpeneesa:
AEMOHCTpUpOBaTb MOHUMaHWEe MNepuoanyeckon  3aBUCUMOCTHU
CBOMCTB  XMMUYECKMX INIEMEHTOB OT WX [OMOXEeHUs B

Mepuognyeckon cncteme

COOTHOCUTb 00O3Ha4yeHusa, KoTopble uMelTcs B Tabnuue
«lNepnognyeckass cuctema  XuUMUYECKUX  anemeHTos  [.U.
MeHngeneesay C YMCNOBLIMU XapakTEPUCTUKAMU CTPOEHMSI aTOMOB
XUMUYECKMUX 3rnemMeHTOB (cocTaB W 3apsag agpa, obliee 4micno

3MEeKTPOHOB W pacnpegeneHne ux no aneKTPoHHbIM CIOosIM)

3.6

3.7

9 KINACC

Kon
npoBepsieMoro
pesynbTaTa

onpenensitTb CTENEeHb OKUCMEHUS 3NeMeHTOB B  OUHapHbIX
coeanHeHuaAx

onpenendaTb BUA XUMWNYECKON CBS3U (KOBaJ'IeHTHaFI n I/IOHHaFI) B

HeopraHnM4eCknx coeanHeHnAax

MpoBepsieMble NnpeaMeTHbIe pe3yfibTaTbl OCBOEHUA OCHOBHOM
obGpasoBaTenbHOM NPOrpamMmMbl OCHOBHOIO obLero
obpa3oBaHus

1

Mo Teme: «BewecTBO U XuMmnyeckasi peakumsi»

11

packpbiBaTb CMbICJT OCHOBHbIX XMMWYECKUX NMOHATUN: pacTtBop,
ANEKTPOJINTbI, HEANEKTPOIINTbI, ANTIEKTPOSINTUHECKaa anccoumnauna,
peakunn NOHHOro obmeHa, KaTtanm3aTtop, XuMn4yeckoe paBHoBecue,
O6paTI/1MbIe n HeO6paTI/1MbIe peakuunn,
OKMCITNTEJSIbHOBOCCTAHOBUTESIbHbIE peakuun, OKMUcCnuTersb,

BOCCTAaHOBUTEJIb, OKWUCIIEHMNE W BOCCTaAHOBIEHWe, annoTponund,




aMCbOTepHOCTb, XMMmn4yeckasa CBA3b (KOBaJ'IeHTHaFI, MOHHaA,
MeTaJ'IJ'II/I‘-IeCKaFI), KpucTtanrnnyeckada peméTKa, crnJiaBbl, CKOPOCTb

XUMWNYECKOWN peaKkLumnm

1.2

nnnocTpmnpoBaTb B3aMMOCBA3b OCHOBHbIX XUMWYE€CKUX NOHATUN U
NMPUMEHATb 3TN NOHATUA TpuU oOonncaHnMnm BewectB U UX

npespaLLeHni

1.3

COCTaBMsATb YPaBHEHUS ANEKTPONUTUYECKON auccounaunmn KUCnoT,
Lesioven 1 cosen, NosiHble U COKpaLEHHbIE YpPaBHEHUS peakuun

MOHHOro obmMmeHa

1.4

packpbiBaTb CYLWHOCTb OKUCINNTESIbHO-BOCCTAHOBUTEJIbHbIX
peaKLl,I/I|7| nocpeancTtBoM cCOCTaBJIEHUA 3JTEKTPOHHOIO BGanaHca aTux

peakunn

1.5

NPOBOAUTL PACYEThI MO YPaBHEHMIO XMMUYECKON peakumm

Mo Temam: «HemeTtannbl n ux coegmHeHus» n «Metannbl U nx

coeuHeHusa»

2.1

2.2

2.3

2.4

XapakTepu3oBaTb (onucbiBaTb) obwme w©  cneundunyeckne
XMMUYECKME  CBOMCTBA MPOCTbIX W CIOXHbIX  BELECTB,
NOATBEPXOAs ONUCaHWe NpUMepaMm MONEKYNSPHBIX U MOHHbIX
ypaBHEHUIN COOTBETCTBYIOLLMX XMMUYECKMNX PEeaKL MM

COCTaBJIATb YpaBHEHUA peaKLlMVI, noareepXxaarLmnx
cywiecrtBoBaHue reHeTUYEeCKoOn  CBSA3MU mMexay BellecrBamu
pa3nnyHbIX KiaccoB

NPOrHO3NpOBaTb CBOWCTBA BELIECTB B 3aBUCMMOCTU OT MX
CTPOEHUS, BO3MOXXHOCTM MPOTEKAHUST XMMUYECKUX NPeBpaLleHnin B
PasfnYHbIX YCNOBUSX

cnegosaTtb MpasujiaM  MoJfib30BaHUA XUMUYECKOM I'IOCWJ,OVI n
na6opaTopr|M 060py,D,OBaHI/IeM, a TakKxe rpasujiamMm o6pau4eH|/|$| C
BewectBaMn B COOTBETCTBUM C WMHCTPYKUMAMU MO BbINOJIHEHUIO
na6opaToprlx XUMUNHECKNX ONbITOB MO MNOJIY4EHUIO U co6|/|paHmo

ra3oobpasHbix BeLWeCTB (aMMUaka u yrinekmcnoro rasa)

2.5

NPOBOANTL peakuuu, MNOATBEpPXAAloLMe KayeCTBEHHbIM COCTaB
pasfMyHbIX BELLEeCTB: pacrno3HaBaTb OMbITHbIM MNYTEM XNopuAa-,
6pomuna, woamp, kKapboHaT, docdar, cunukat, cynbdar,
rMAOPOKCUONOHBI, KATUOHbI aMMOHUS, MOHbl U3YYEHHbIX MEeTasoB,
NPUCYTCTBYIOLINE B BOOHbIX pacTBOpPax HEOPraHNYeCKNX BELLECTB




3 Mo Teme: «Xnmna n okpyxatowasa cpega»
31 packpblBaTb CMbICST OCHOBHbIX XuUMuYyeckux noHatun: [OK
' BELLEeCTBa; KOppO3ns MeTannos
NPUMEHSATb OCHOBHbIE OMNepaunn MbICIIUTESNTbHOW OEATENbHOCTU —
aHanua u CuHTe3, cpaBHeHue, 0006LieHne, cuctemaTusaumio,
3.0 BbIsiIBIIEHNE NPUYNHHO-CIIEACTBEHHbLIX CBA3EN — AN U3y4YyeHus

CBOWCTB BELLUECTB N XMMUYECKNX peaKLlVIVI; ecTeCTBeHHOHay4Hble
MeToAdbl MO3HAHUA — HabnaeHue, n3amepeHune, moagennpoBaHume,

9KCNEPUMEHT (peanbHbI N MbICIIEHHbIN)




NMPOBEPAEMbIE 3JIEMEHTbI COOEPXXAHUA

8 KINACC

Kon
1

11

1.2

1.3

lMpoBepsieMbIN 35IEMEHT coaepKaHus

[MepBoOHa4yanbHble XUMUYECKMNE MOHATUS

MpeomeT xvumuun. Porib XMMuUM B KU3HM 4venoBeka. XMMUSA B CUCTEME Hayk.
Tena n BewectBa. PnM3nyeckne CBOMCTBA BELLECTB. ArperaTHoe COCTOsIHME
BeLecTB

MoHATME 0 MeTodax No3HaHUsA B XumMuK. YncTble BelwecTBa n cMmecu. Crnocobbl
pasfeneHust cMecen
ATOMbl W Monekynbl. XuMuYeckume anemMeHTbl. CUMBOMbI  XUMUYECKUX

arnemMeHToB. NpocThle 1 CrnoXHble BellecTBa. ATOMHO-MOSEKYIISIPHOE yYeHne

1.4

1.5

1.6

Xnmunyeckass gopmyna. BaneHTHOCTb aTOMOB XUMWYECKUX SNIEMEHTOB. 3aKOH
noctosiHCcTBa coctaBa BewlectB. OTHocuTenbHas  aTtoOMHas  Mmacca.
OTHocuTenbHaa MornekynspHaa Macca. MaccoBas pgona  XMMUYeCcKoro
afieMeHTa B COeAUHEHUN

KonnyectBo BewectBa. Monb. MongpHaa macca. BsaumocBsasb konuyecTsa,
MaccCbl N 4ucCria CTPYKTYPHbIX eauHuL, BellectBa. Pacyétbl no dopmynam
XUMUYECKNX COEaUHEHUI

dunsnyeckne U XMMnYeckne SBAEHUsi. XMMUYeckas peakums u eé npusHaku.
3akoH COXpaHeHus Macchbl BELLEeCTB. XUMMYeckne - ypaBHEHUS.
Knaccuduvkauma  XMMuMYeckux — peakumm  (coeguHeHus, pasnoXxeHus,
3aMeLLeHuns, obmeHa)

1.7

XUMUYECKMIA SKCMEPUMEHT: 3HAKOMCTBO C XMMMUYECKOW NOCYA0N, C NpaBuiamm
paboTel B nabopatopum wn npuémamm obpaweHnss ¢ nabopaTopHbIM
obopygoBaHMeM, U3ydeHWe U onucaHne GU3nYecknx CBOWCTB o0b6pa3sLoB
HeopraHMyecknx BeLWecTB, HabnwogeHwe GuU3anYecknx (nnaeneHne BOCKa,
TasiHMe nbga, pacTupaHne caxapa B CTYMKe, KUMeHMe N KOHAEeHcauus Boabl) 1
XUMUYECKMX  (rOpeHue  CcBeuu, nNpoKanMBaHMe  MeOHOW  NPOBOSIOKK,
B3aMMOOENCTBME MeNna C KUCMOTOW) SBfeHuKn, HabniogeHuwe un onucaHue
NMPU3HAKOB MNPOTEKaHMUS XMMUYECKMX peakuuni (pasnoxeHue caxapa,
B3aMMOOENCTBME CEpHOM KUCIOTbl C  Xnopuaom Hapus, pasnoxeHue
rmgpokcuga megu(ll) npu HarpesaHun, B3anmMogencTeme xenesa ¢ pacTBOPOM




conn wmeaun(ll), wnayyeHne cnocoboB pasgeneHmss cmecen (C MOMOLLbHO
MarHuTa, uUnbTPOBaHMEe, BbiNapMBaHue, AUCTUNNAUMS, XpomaTtorpadus),
NpoBeAEHNEe OYUCTKM MOBapeHHOW conu, HabnwgeHve w©  onucaHue
pe3ynbTaTtoB MNPOBEAEHMS OnbiTa, WIMCTPUPYIOLLETO 3aKOH COXpaHEeHMUs

Macchbl, Co3gaHnMe Mmogenen Monekyn (LapocTep>KHEBbLIX)

BaxHenwwne npeacraBuTeNiM HEOPraHNYECKMUX BELLECTB

2.1

Bo3gyx — cmecb rasoB. CoctaB Bo3gyxa. Kucnopog — anemMeHT u npocToe
BELLeCTBO. HaxoxaeHne kucrnopoga B npupoge, pusnyeckme n XmMmmyeckume
cBovictBa (peakummn ropeHus). Okcuabl. MNMpumeHeHne kucrnopoga. CnocoObl
nonyyeHnss kucrnopoga B nabopaTtopum M NpoMmblWneHHOCTU. KpyroBopoT

kucnopogaa B npupoge. O30H — annoTponHas moaudukaums kucnopoaa

2.2

TennoBon 3a(P@PEKT XMMUYECKON peakumn, TEePMOXMMUYECKME YpaBHEHUS,
9K30- M 3HOOTEpPMUYECKME peakumn. Tonnmeo: Yronb M MeTaH. 3arps3HeHue

BO34yXa, yCcuUneHve napHUKOBOro adpdekTa, paspyLueHne 030HOBOrO Cos

2.3

2.4

2.5

Booopoa — anemeHT n npoctoe BewecTBo. HaxoxaeHne Bogopoaa B npupoae,
PU3NYECKNE M XMMUYECKME CBOWCTBA, MNPUMEHEHME, CMOCODLI MOMyYeHUs.
Kncnotbl 1 conu

MonspHbIn 06BbEM ra3oB. Pac4éTtbl N0 XMMUYECKUM YpaBHEHUAM

dusnyeckne csonctBa BoAabl. Boga «kak pacTtBopuTenb. PacTtBopbl.
HacbllweHHble 1 HEHACLILWEHHbIE pacTBOPbl. PacTBOpUMOCTb BELLECTB B BOAE.
MaccoBas pgonsi BewectBa B pacTBope. XMMUYECKME CBOWCTBA BOAbI.
OcHoBaHus. Ponb pacTBOpOB B npupode M B XU3HKU 4YernoBeka. KpyroBopoT
BoObl B npupoge. 3arpsisHeHne npupoaHblx Bogd. OxpaHa UM o4uMcTKa

NPUPOOHbIX BOA,

2.6

2.7

2.8

Knaccudumkauma HeopraHudeckux coeamHeHnn. Okcnppl. Knaccmudumkauus
oKcuaoB: coneobpasywwmne (OCHOBHblE, KUCIOTHble, amM@oOTepHble) WU
Heconeobpasywwmne. HomeHknatypa okcuaoB. Puamyeckme M XMMUYECKUE
cBOMCTBa oKcuaoB. [Nony4yeHne okcMaoB

OcHoBaHusa. Knaccuukaumss OCHOBaHWMA:  LWENOYM U HepacTBOpUMbIE
OCHOBaHu4. HoMeHknatypa ocHoBaHUN. ®PU3nMYeCcKne u XMMmy4eckme CBOMNCTBa
OCHOBaHui. [lonyyeHne ocHoBaHUM

Kucnotbl. Knaccudpukauma kucnot. HomeHknatypa kucnot. dusmyeckue u
XMMu4yeckme cBomcTtBa kucnoT. Psag aktmuBHoctu metannoB H.H. beketosa.

[MonyyeHue kucnot

2.9

Conun. HomeHknaTypa conen. dunsnyeckne n XMMUYECKME CBOMCTBA CONEN.




Mony4eHune conen

2.10

"eHeTuyeckas cBs3b MeXxay Knaccamm HeopraHn4eckmx coeaguHeHnn

2.11

XVMWYECKUA  SKCMEPUMEHT: KayeCTBEHHOe onpefeneHne  coaepXxaHus
Kucrnopoga B BO3ayxe, nonyyvyeHue, cobupaHve, pacnos3HaBaHWe U U3yveHue
CBOWCTB KMcrnopoaa, HabniogeHne B3anMoaenCTBMSA BELECTB C KUCIOPOAOM U
YCIrOBUSI BO3HUKHOBEHNA M NpeKpaLLeHns ropeHns (noxapa), o3HakoMneHue ¢
obpa3uamMmn OKCMAOB W ONUCaHWe WX CBOWCTB, MonyveHue, cobupaHue,
pacrno3HaBaHve N U3ydeHne CBOWCTB BoAopoaa (ropeHue), B3aMmonencTeune
Bogopoaa c oKcnaom mean(Il) (BO3MOXHO MCMoJSib30BaHue
BMaeomaTepuanoB), HabnogeHme obpasLoB BewecTB KonnyectsoM 1 Morb,
nccnepgoBaHne 0cCobGeHHOCTEN  PacTBOPEHWA BewecTB C  pasnn4yHoM
pPacTBOPMMOCTbIO, MPUrOTOBIEHNE PACTBOPOB C OMpeaesiEHHON MacCOBOW
Aonen pacTBOPEHHOIO BeLllecTBa, B3auMOAeWCTBME BOAbl C MeTannamu
(HaTpyem wu Kanbumem) (BO3MOXHO WCMNOSIb30BaHWE BuaeomMaTepuarnos),
onpegerieHMe pacTBOPOB KWUCIIOT U LWeroYen C MOMOLLBb WHOMKATOPOB,
nuccrnegoBaHne obpasuUoB HeOpraHMYeCKMX BeELLECTB pasfnyHbIX KNaccos,
HabnogeHne W3MEeHEeHUs OKpacku WHAWKATOpPOB B pacTBOpax KUCMAOT U
Lenoyen, nsyyeHme B3ammoaencTemsa okcnga meau(ll) ¢ pactBopomMm cepHou
KACMOTbI, KWACIMOT C MeTannamu, peakuum HeuTpanusauuu, noryyvyeHue
HepacTBOPUMbIX OCHOBAaHWW, BbITECHEHME OOHOrO MeTanna Apyrum  us
pacTBopa COnu, peLleHne 3KCnepuMeHTanbHblX 3agay no Teme «BaxHenwue
Knaccbl HeopraHM4YeCcKUx CoeaNHEHNN»

Mepunogmyecknin 3akoH 1 Neprnoguyeckas cucteMa XMMUYECKUX 3N1IEMEHTOB
O.1. MeHgeneeBa. CTpoeHne atoMoB. XuMmndeckasi cBadb. OKUCNUTENBHO-

BOCCTAHOBUTEJIbHbIE peaKkunn

3.1

3.2

3.3

[MepBble NONLITKM Knaccudukaumm XUMUYECKUX 3dremMeHToB. [loHsaTne o
rpynnax cXogHblX 9f1eMEHTOB (LLienoyvHble U LernovyHo3eMerbHble MeTannbl,
ranoreHbl, MHEPTHblE rasbl). ONEMEHTbI, KOTOpble 06pasyloT amddoTepHble

OKCUAbl U TMAPOKCUObI

Mepunogmyeckmnn 3akoH. lMepuogmyeckasi cuMcTeMa XUMUYECKUX IIEMEHTOB
OW. Mengeneesa. KopoTkonepuogHas u  AnvHHonepuogHass opMbl
lMepuoguyeckon cuctembl xumundecknx anemeHtoB [HO.M. MeHpoeneesa.
Mepuogbl 1 rpynnbl. PU3NYECKNA CMbICIT MOPAOKOBONO HOMepa, HOMeEPOB
nepuoga v rpynnbl dnemMeHTa

CTtpoeHue atomoB. CocTaB aTOMHbIX saep. M3oTonbl. AnekTpoHbl. CTpoeHne




9NEKTPOHHbIX oboniodyek atomMoB nepBbiX 20 XMMUYECKMX SNEeMEeHTOB
Mepunogunyeckon cuctembl O.U. MeHgeneeBa. Xapakrepuctmka XMMUYECKOro
anemeHTa no ero nonoxeHuto B lNepunognyeckon cucteme .. MeHgeneesa

3.4

3aKOHOMEPHOCTU W3MEHEHUs pagauvyca aTOMOB XWUMMUYECKUX JNEMEHTOB,
MeTanfIMyecknx u HemeTannnmyeckmx CBOWCTB NO rpynnam U nepuogam.
3HauveHune [epmnogunyeckoro 3akoHa u NepnogmMyeckon CUCTEMbI XMMUYECKNX
3ANIeMeHTOB ONs pasBUTUA Hayku u npaktukn. .M. MeHgeneeB — y4€HbIN U

rpakaaHuH

3.5

3.6

Xumunyeckass cBs3b. KoBaneHTHass (monsipHas W HenonsipHasi) CBsA3b.
OneKTpooTPMLATENBHOCTb XMMUYECKUX 3NIeMEHTOB. MIoHHasi cBSi3b

CteneHb okucneHmnsa. OKMCNUTENbHOBOCCTAHOBUTESbHbIE peakuunn. npOLleCCbI

OKMCIeHunst n BoccTaHoBneHns. OKMcnuTenu n BOCCTaHOBUTENN

3.7

XUMUYECKNIA  IKCMEPUMEHT: un3yvyeHne oOpasuoB BeLLECTB MeTannoB W
HeMeTannoB, B3aMMOLEWNCTBME MMapoKcuaa UMHKA C pacTBOpaMu KUCHOT M
LLlerioven, NPoBeAEHNE OMbITOB, UNNIOCTPUPYIOWMNX NPUMEpPBLI OKUCIUTENBHO-

BOCCTAHOBUTESbHbIX peakumii (ropeHne, peakummn pasnoxXeHusi, CoeanHeHns )

9 KINACC

Kop

MpoBepsieMblI aneMeHT coaepKaHus

BeluectBo n xummnyeckasn peakuus. [oBTopeHue

11

Mepuogunyecknn 3akoH. Nepuognyeckasa cmctema xmuMnyeckmx anemeHTos [1.U.
MeHpgeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTM B WU3MEHEHUM CBOWCTB
XUMUYECKNX INIEMEHTOB MEPBbLIX TPEX MNEPUOAOB, Kanus, Kanbuma u ux
COedMHEHU B COOTBETCTBMM C MOSIOXKEHWEM 3remMeHToB B [lepuogunyeckomn

cucrteme n CTpoeHmem nx atomoB

1.2

CTpoeHue BellecTBa: BMObl XUMWYECKOW CBA3U. Tunbl KpUCTaNINYECKUX
PELIETOK, 3aBMCMMOCTb CBOMCTB BellectBa OT Tuna Kpuctanindeckom
PEeWweTkn M BuAa XMMMYEcKoW cBaA3n. Knaccudukaumsi M HOMeHKNnaTypa
HeopraHMyeckux BeLlecTB (MexayHapogHas W TpuBmanbHas). XuMu4eckue
CBOWCTBA BELLECTB, OTHOCALUMXCS K PasfnuMYHbIM Kraccam HeopraHn4eckux

COeMIHEHUI, reHeTnYecKas CBA3b HeopraHM4YeCcknx BeLLEeCTB

1.3

Knaccugumkaumss XuMmyeckmx peakuuin no pasnuyHbiM npusHakam (no yncny u
COCTaBy Yy4yacCTBYWOLMX B peakuum BewecTB, MO TennoBoMy 3addekTy, no




N3MEHEHMWIO CTENEHEN OKUCINEHUSI XMMUYECKUX 3IIEMEHTOB, MO 0OpaTMMOCTH,
NoO yyacTuo KaTanusatopa). OK30- W 3HOOTEPMUYECKME  peaKkuumu,

TePMOXMMMYECKMEe ypaBHEHUSI. MOHATME O CKOPOCTM XUMNYECKON peakLmm

1.4

15

MoHATMe 06 oBpaTMMbIX U HEOOPATUMbIX XMMUYECKUX peakuusx. NoHaTue o
FOMOFEHHbIX U reTeporeHHblx peakuusax. MoHATME O XMMMYECKOM paBHOBECUN.
dakTopbl, BNUSAKOWME HA CKOPOCTb XMMWYECKOW peakumMm W MNOSoXeHne

XNMNYEeCKOro pasHoBecu4d

OKUCNUTENbHO-BOCCTAHOBUTENbHbIE ~ pPeakuuMKn,  3NeKTPOHHbIM  BanaHc
OKMCNUTENBbHO-BOCCTAaHOBUTENbHOM  peakuun.  CocTaBneHve  ypaBHEHWMN
OKUCIUTENBbHO-BOCCTAHOBUTENbHBLIX peakuMid C  MCMoNb3oBaHWMEM MeToaa

anekTpoHHoro 6anaHca

1.6

Teopus aNeKTPONMTUYECKON auccoumaunn. SNeKTPonnTbl U HEINEKTPONUTDI.
KaTnoHbl, aHnoHbl. MexaHnam guccoumnaumm BewecTB C pasfnnyHbIMM BUgamm
Xnummyeckom ceasun. CteneHb guccoumnaummn. CunbHble 1 cnabble 9NeKTponnThbI.
Peakunn noHHoro obmeHa. YCrnoBusi NpoTEKaHUS peakuui MOHHOro obmeHa,
MOSIHbIE U COKpaLWEHHbIE WOHHbLIE YpaBHEHUs peakumin. CBOWCTBA KMCIIOT,
OCHOBaHMM W cofle B CBeTe MNpeacTaBneHnn o6 3MNeKTPonnTUYeCcKomn

anccounaumn. KadecTBeHHble peakunn Ha MoHbI. [ToHATHE o rmgponuse conen

1.7

XVMUYECKMA SKCMEPUMEHT: O3HAKOMISIEHME C MOAENAMM KpUCTannmMyeckux
PELETOK HEeopraHNMYecknx BeLecTB — MeTansioB U HemeTansnoB (rpaduta m
anmasa), CroXHbIX BewecTB (xropuga HaTtpusd); uccrnegoBaHne 3aBUCUMOCTH
CKOPOCTU XMMWYECKOM peakuun OT BO3OEUCTBUS PasfnYHbIX (DaKTOPOB;
nccnegoBaHMe  9NEKTPONpoOBOAHOCTM  pPacTBOPOB  BELLECTB, npouecca
auccoumaumm - KACNOT, Wwenovern u  conerm  (BO3MOXHO — UCMOSib30BaHue
BMAeomaTepuanoB); NpoBEeAEHME OMbITOB, WAMOCTPUPYIOLMX  NPU3HAKK
NpoTEKaHNA peakunn WMOHHOro obmeHa (obpas3oBaHMe ocajka, BblaAeneHue
rasa, oOpasoBaHMe BOAbl); ONbITOB,  WIMCTPUPYIOLLNX  NPUMEPDI
OKUCNNTENBbHO-BOCCTAHOBUTENBHbIX peakumi (ropeHne, peakumm pasnoxeHus,
COeAVHEHMSs); pacno3HaBaHMe HEOpPraHW4YecKMx BELLECTB C  MNOMOLLbIO

Ka4yeCTBEHHbIX peaKLu/u7| Ha MNOHbI; pelleHne SKCnepmMeHTaribHblX 3adad

HemeTtannbl n nx coeamHeHus

2.1

O6wasn xapaktepuctuka ranoreHoB. OCOGEHHOCTU CTPOEHMSI aTOMOB,
XapakTepHble cTeneHu okucneHuns. CTpoeHve U u3ndeckne CBOWCTBA
MPOCTbIX BELLEeCTB — rarnoreHoB. XMMUYECKME CBOWCTBA Ha Npumepe xnopa
(B3aMmopenicTene ¢ MeTannamy, HemeTtannamu, wenodamu). Xnopoeogopoa.




ConsHass  kucroTa, XMMWYEcKMe CBOWCTBA, MOMyvYeHne, MpUMEeHeHue.
[elicTBue xropa M XnopoBoAoOpOda Ha OpraHWsaM YeroBeka. BaxHewnuune

xnopuabl U X HaxoxxgeHne B npunpoae

2.2

Obwaa xapaktepuctuka anemeHtoB VIA-rpynnbl. OCOBEHHOCTU CTPOEHUSA
aTOMOB, XapakTepHble CcTeneHn okucneHuns. CTpoeHne u  usnyeckme
CBOMCTBa MpOCTbIX BeLWeCTB — kucrnopoga W cepbl. ANNOTPOMHbIE
moauMdumKauum  Kucnopoga WM cepbl.  XMMUYECKME  CBOWCTBA  Cepbl.
CepoBogopoga, CTpoeHue, husmyeckne n xummndeckme ceorctea. Okenapl cepbl
Kak npeacTaBUTENM KUCMAOTHbIX okcuaoB. CepHas kucnoTta, ousndeckme wm
XMMuyeckne ceomnctea (obwme kak npeacrtaBuUTens Krnacca KUCNOT U
cneumduyeckmne). Xmummnyeckne peakumm, nexaiwime B OCHOBE NPOMBbILLIIEHHOMO
crnocoba nony4yeHnsa cepHon KucnoTbl. NMpumeHeHne. Conn CepHOM KUCNOThI,
KayeCTBEeHHasa peakumsa Ha cynbdaTt-uoH. HaxoxgeHme cepbl 1 €€ coeauHeHnn
B npupode. XMMUYecKoe 3arpsisHeHWe OKpyXarollen cpefbl coeAMHEHUSAMU
cepbl (KUCNOTHbIE OOXAOW, 3arpsisHeHWe BO3adyxa U BOLOEMOB), Cnocobbl ero

npeaoTBpaLleHuns

2.3

Ob6wasa xapaktepuctvka anemeHtoB VA-rpynnbl. OCOBGEHHOCTM CTPOEHUs
aTOMOB, XapakTepHble CTeneHn okKucneHusi. A30T, pacnpocTpaHeHue B
npupoge, pusnyeckne n xmmmyeckne csonctaa. KpyroBopoT a3oTa B npupoae.
AMMMaK, ero onusmyeckme n XMMmn4eckne CBOMCTBA, Nosiy4eHne 1 NpUMeHeHue.
Conn amMMoHus, uX usmyeckne u XMMUYECKME CBOWCTBA, MPUMEHEHME.
KayecTBeHHasi peakumsi Ha MOHbl aMMOHUS. A30THasa KUCIOTa, €€ nonyyeHue,
dusnyeckne M XxmMmyeckme cBoWCTBa (oOWMe Kak npeactaBuTensd kracca
KACNOT M crneunduyeckne). Ncnonb3oBaHne HUTPATOB M COMlEN aMMOHUSA B
KayeCcTBe MWHeparbHbIX yaobpeHun. XuMmnyeckoe 3arpsa3HEHUE OKpYKatoLLEewn
cpedbl coeguvHeHUaMU asoTa (KMCHOTHble [OXAOW, 3arpsisHeHue BO3ayxa,

NoYBbl 1 BOAOEMOB)

2.4

docdop, annoTponHble mogndukaumm docdopa, pusnyeckme n xmummyeckme
ceonctea. Okcumpa docdopa(V) u dochopHas kucnota, usmyeckune wu
XMMUYEeCKMe CBOWCTBa, nony4vyeHue. Mcnonb3oBaHue docdaToB B KavecTBe

MUHeparnbHbIX Yo406peHuit

2.5

Obwaa xapaktepuctuka anemeHtoB IVA-rpynnbl. OCOBEHHOCTUM CTPOEHUS
aToOMOB, XapaKTepHble CTeneHu OKUCMeHus. Yrnepod, annoTpornHble
Moaudukauumn, pacnpocTtpaHeHue B rnpupode, PU3MYecKne U XUMuYeckue
ceoucTtBa. Agcopbuus. KpyrosopoT yrnepoga B npupoge. Okcuabl yrnepoaa,




nx usndeckne n XMMMYeckne CBOMUCTBA, OENUCTBME HA XMBblE OpPraHuU3Mbl,
nony4yeHne n NnpuMeHeHne. Skonornyeckme Npobrnembl, CBsA3aHHbIE C OKCUAOM
yrnepoga(lV); rmnotesa rnobanbHOro MOTENfIEHUs Knumarta; MNapHUKOBbLIN
adpdeKkT. YronbHasi Kucrnota U e€ conn, ux uanyeckne u XuMm4eckme
CBOWMCTBA, NosiyyeHne n npumeHeHne. KayectBeHHas peakumsi Ha kapboHaT-
NoHbl. Micnonb3oBaHne kapboHaToB B ObITYy, MeauuMHe, NPOMbILSIEHHOCTU U

CEIIbCKOM X03AMNCTBE

2.6

2.7

MepBoHavanbHble NOHATUS 06 OpraHMYecknx BELLEeCTBax Kak O COeQUHEHUSIX
yrnepoga (MeTaH, 3TaH, STUNEH, auUEeTUreH, 3TaHoMN, FMUMUEPVH, YKCycHas
kucnoTa). Ux coctaB M xummyeckoe cTtpoeHue. [oHaTne o Guonorumyecku
Ba)HbIX BellecTBax: wupax, benkax, yrneeogax — W WX PONN B KU3HU
yenoBeka. MaTepuanbHoe €OWHCTBO OpPraHMYecknx W HeopraHMYeckmx

COEeNHEHUN

KpeMHun, ero usmnmyeckme un XUMUYECKMe CBOWCTBA, MOfydYeHue u
npumeHeHne. CoeguHeHns KpemHus B npupoae. Obwme npencraBneHns ob
okcuae kpemHusa(lV) n kpemHuneBon kucnote. Cunukatbl, UX MCNONb30OBaHNE B
ObITY, MEQULMHE, NPOMBbILLFIEHHOCTU. BaxHenwumne cTpouTenbHble MaTepuansbl:
Kepamuka, CTekno, LeMeHT, OeToH, xene3obeToH. [Mpobnembl 6GesonacHoro

MCNoJib30BaHNA CTPOUTESIbHbIX MaTepunarsrioB B NoBCEeAHEBHOM XXMU3HU

2.8

XVMUYECKUIA SKCMEPUMEHT: n3yyeHne obpasLoB HeopraHMYeckux BELLECTB,
CBOWNCTB COJSIAHOW KUCIOTbI; NPOBEAEHNE Ka4eCTBEHHbIX peakumi Ha Xnopua-
MOHbl W HabnwgeHne MpU3HaAKoB WX MPOTEKAHUS; OfMbiThbl, OTpaXkaroLine
U3n4eckne n XMMmMYeckne CBOMCTBA rasioreHoB U X COeaUHEHUN (BO3MOXHO
Mcnonb3oBaHMe BUAeoOMaTepuaroB); O3HaAKOMMeHne ¢ obpasuamu xnopuaos
(ranoreHngoB); O3HakoMmsieHMe C obpasuamu cepbl U €€ COoeaNHEHUAMU
(BO3MOXHO MCMONb30BaHWE BuaeomatepuanoB); HabnogeHue npouecca
obyrnMBaHusa caxapa nog AeNCTBMEM KOHLEHTPUPOBAHHOW CEPHON KUCNOTHI;
N3y4yeHne XMMUYEeCKNX CBOMCTB pa3baBrneHHON CEepHOW KUCMNOTLI, NpoBeaeHue
Ka4YeCTBEHHOW peakunmm Ha cynbdaT-uoH Wu HabnwgeHne npusHaka eé
NpoTeKaHnsA; O3HaKoMsieHne ¢ pusmyeckummn CBOMCTBaMKU asoTa, gpocdopa u
NX COeauHEHUN (BO3MOXHO UCMONb3oBaHMEe Bupeomartepuanos), obpasuamu
a30THbIX U (POCHOPHbLIX yaobpeHnn; nonyydeHne, cobnpaHune, pacno3HaBaHue
N n3yyeHne CBOWCTB aMmuaka; NpoBeAeHMEe KauyeCTBEHHbIX peakunin Ha WMOH
aMMOHMA n  cdoccaTt-MoH N  Mn3ydeHne TMpPU3HaAKOB UX MpOoTeKaHus,
B3aMMOOENCTBNE KOHLIEHTPUPOBAHHOW a30THOW KUCIOTbl C Meablo (BO3MOXHO
MCnonb3oBaHWe BuAeOMaTEPMarnoB); U3y4yeHWe Moaenen Kpuctanindeckux




peweéTok anwasa, rpaguTa, dQynnepeHa; O3HaKOMSIEHWE C MNPOLECCOM
aacop6unM pacTBOPEHHbIX BELLECTB aKTMBMPOBAHHbLIM YIMEM U YCTPONCTBOM
npoTMBorasa; nonyvyeHve, cobupaHue, pacriosHaBaHMe U WU3y4yeHne CBOWCTB
YIMEKUCINIOro rasa; MpOBe[eHVWe Ka4yeCTBEHHbIX peakuuii Ha KapboHaT- u
CUNUKaT-MOHbI U U3y4YEHUE TMNPU3HAKOB MX MPOTEKaHWs; O3HaKOMIleHMe C
NPOAYKUMEN CUNUKATHOW MPOMBILLINEHHOCTU; peLleHUe 3KCNepuUMeHTanbHbIX

3agad no teme «BaxHenlwune HemeTan bl U X COeAUHEHUA»

MeTtannbl n nx coeguHeHusi

3.1

Ob6Lwasa xapakTepuCTuka XMMUYECKUX 3fIEMEHTOB — MeETasfoB Ha OCHOBaHWUK
UX nonoxenuss B [llepnognyeckon cucteme Xummnyeckmx anemeHtoB [.U.
MengeneeBa u ctpoeHus atomoB. CTpoeHue wmeTannos. MeTtannuyeckas
CBSI3b N MeTannmyeckasi Kpuctannmyeckasi peléTka. nekTpoXuMUYecknin psa

HanpsH>KeHUn meTannos

3.2

3.3

dunsnyeckne n xmummyeckne ceoncrtea metannoB. O6wme cnocobbl Nony4yeHns
mMeTannos. [ToHATME O KOpPO3UKN MeTannoB, OCHOBHbIE CNOCOOLI 3aLLMTbI UX OT
Koppo3un. Cnnasbl (CTanb, YyryH, AopantoMUHUK, 6poH3a) N nx NpuMeHeHne B

6bITy N NMPOMbILLITIEHHOCTU

LUlenoyHble mMeTannbl: nosiokeHuve B [lepuognyeckon cucteme XMMUYECKMX
anemeHToB [1.. MeHaeneesa; cTpoeHMe Nx aTOMOB; HaXOXAeHMNE B Npupoae.
dunsnyeckne n xMMmn4eckne cBOMUCTBa (Ha npumepe Hatpus n kanusa). Okcuabl
rmapokeuabl HaTpua wn kanus. puMeHeHne WenovHbiXx MeTannoB U UX

coeVHEHNN

3.4

LUlenoyHo3emenbHble  MeTannbl  MarHMA UM KanbUWW:  NONoXeHne B
Mepuoguyeckon cucteme xummdeckmx anemeHtoB [O.M. MeHpeneesa;
CTPOEHME MX aATOMOB; HaxoxaeHwe B npupoae. Pusmyeckne n XMMmMYeckmne
CBOMCTBA MarHus W Kanbuums. BaxHenwue coeguHeHus kanbumsa (okcua,

rmgpokcng, conun). XKECTKOCTb BOAbI U CNOCOObI €€ yCTpaHEeHUs

3.5

3.6

ANIOMUHUIK: NonoxeHne B [lepMognyeckon CUCTEME XUMMUYECKUX ISIEMEHTOB
O.W. MeHgeneeBa; CTpoeHMe aTtoma; HaxoxgeHue B npupoge. dusmndeckue um
XUMUYECKMe CBOWCTBA anoMuHusA. AmM@oTepHble CBOMCTBaA oOkcuaga U
rmapokcmaa antoMUHUSN

>Keneso: nonoxeHwne B [leprnogmnyeckon cucteme XmumMmmnyeckux anementos .M.
MeHgeneeBa; cTpoeHWe aToma; HaxoxaeHwe B npupope. Pusnyeckume u
Xnmmyeckme ceomnctBa xenesa. Okcuabl, rmgpokenabl n conu xenesa(ll) un
xenesa(lll), nx coctas, CBOMNCTBA U NOSyYeHNE




3.7

XUMNYECKMI IKCNEPUMEHT: O3HAKOMIIEHNE C obpasuamm MeTansoB 1 CMaBoB,
nX PU3NYECKNMU CBOMCTBaAMU; U3yYeHUe pe3ynbTaToB KOppOo3uu MeTasnnoB
(BO3MOXHO ncnonb3oBaHne BMngeomaTepuarnos), ocobeHHocTEN
B3aMMOAENCTBMA OKCMOa KanbuMad W HaTpus C  BOAOW  (BO3MOXXHO
ncnonb3oBaHMe BuaeomMaTepuanoB); UCCregoBaHNME CBOWCTB XXECTKOW BOAbI;
npouecca TroOpeHus xenesa B Kucrnopoge (BO3MOXHO —WCMNOSb30BaHUE
BMngeomMmaTepmuarnoB); NPU3HaKoB NPOTEKAHUS Ka4eCTBEHHbIX Peakunin Ha MOHbI
(MarHus, kanbumsa, anioMuUHKUA, uuHka, xenesa(ll) n xenesa(lll), megu(ll);
HabngeHne 1 onvcaHne NpoLeccoB OKpaLUMBaHUA NMilaMeHn NOHaMN HaTpus,
Kanua n  Kkanbuuss  (BOSMOXHO  UCMOMb30BaHWe  BuaeoMaTepuarnos);
nccnegoBaHne amgOTEPHbIX CBOMCTB rMOpoKcuaa antoMUHUS U rmapokcuaa
LUMHKA; pelleHne akcnepuMeHTanbHblX 3agad no teme «BaxHenwme metansbl

N NX coegunHeEHnA»

XnuMna 1 oKpyxarowasi cpeaa

4.1

4.2

HoBble maTepuanel n TexHonoruu. Belwlectsa n matepunansl B NOBCELHEBHON
XW3HM YernoBeka. Xumna n 3gopoBbe. besonacHoe ncnonb3oBaHne BELLECTB U
XUMUYECKNX peakumi B ObiTy. lNMepBas MOMOLWb MPpU XUMWYECKUX OXOrax W

OoTpaBlieHNAX

OcCHOBBI 3KONOrMYECKOM rPaMOTHOCTU. XMUYECKOe 3arpsi3HEHE OKpY»KatoLLemn
cpeapbl MNMOK. Ponb xvMmumn B pelueHnMn akonormyeckux npobnem. MNpupoaHble
MCTOYHUKN YrneBoaopoaoB (yronb, MPUPOOHbLIN ra3, HedTb), MPOAYKTbl WX

nepepaboTku, X ponb B ObITY M NPOMbILLIIEHHOCTH

4.3

XNMUYECKUN SKCNEPUMEHT: n3y4yeHne obpasLoB MaTepuarnos (CTEKNo, cnasbl

MeTannoBs, NoNMMepHble MaTepuanbl)




NMPOBEPAEMbIE HA OI'S NO XUMUN TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOW OBEPA30OBATEJIbHON NPOrPAMMbI OCHOBHOIMO
OBLLUEIr0 ObPA3OBAHUA

Kon

npoBepseMoro
TpeboBaHusA

NMpoBepsieMble TpeboBaHUA K NpeAMeTHbIM pe3ynbTatam
6a30BOro ypoBHsi OCBOEHUSA OCHOBHOW O0Opa3oBaTesibHOM
nporpamMmmbl OCHOBHOIO obuero o6pasoBaHma Ha ocHoBe ®PIrOC

1

Mpencrasnexue:

11

O MNO3HABAaEMOCTV SBMEHWUA MNPUPOAbI, MOHUMaHWE OOBbEKTUBHON
3HAYMMOCTM OCHOB XMMWYECKOMN HayKu kak o6racTtu COBPEMEHHOro
€CTEeCTBO3HaHWs, KOMMOHEHTa OOLler KynbTypbl U MNpPaKTUYECKOW
AeATeNbHOCTU YerioBeka B YCMOBMSIX COBPEMEHHOro o6LLecTBa;

NOHMMaHMe Mecta XMMunn cpean gpyrmx eCteCtBeHHbIX HayK

1.2

O Hay4HbIX MeTOoAdaX No3HaHuA, B TOM YUCIIE SKCNEPUMEHTAlTbHbIX U
TEOpEeTU4eCKnx MeTogax wuccriegoBaHnAa BewectB U U3YyYEeHUA
XUMNYECKnNX peaKLl,MVI; yMeHune ucnonb3osatb Moadenn ans

obbAcHeHnsa CTPOEHUNA aTOMOB N MOJIEKYT

1.3

0 chepax npodreCccnoHanbHON AeATENbHOCTN, CBA3AHHbLIX C XUMUEN
N COBPEMEHHBIMW TEXHOMOrMSIMU, OCHOBAHHBbIMW Ha LOCTUXEHUSIX
XUMUYECKOM HayKu, YTO MO3BONMT Obyvallmmcs paccmaTtpuBaTtb
XUMUIO  KaK  cdepy cBoen  OBygyuwen  npodheccroHasnibHON
OEeATenbHOCTM W caenatb  OCO3HaAHHbIM - BbIGOP XMMUKM  Kak
npocunbHOro npegmMeTa nNpuM MNepexode Ha ypoOBEHb CpefHero
obuiero obpasoBaHus

2.1

BnageHne cucteMom XMMUYECKMX 3HAHUA U YMEHWE MPUMEHATb

CUCTEMY XMMUYECKUNX 3HaHUWN, KOTOpaA BKIO4aeT:

BaXXHeWLINEe XUMUYECKME MOHATUSA: XUMWYECKUA 3JfIEMEHT, aToM,
MOneKyna, BELLEeCTBO, MPOCTOE U CIIOXXHOE BELLECTBO, OOHOPOAHASA U
Heo4HOpOA4Has CMeCb, OTHOCUTErbHbIE aTOMHasd M MOMeKynsapHas
Macchbl, KONIMYECTBO BeLLecTBa, MOfb, MOMSipHas Macca, MOMSPHbIN
00bEM, oKcuA, KMCnoTa, OCHOBaHWe, COfb (CpeaHsisl), XuMuyeckas
peakuusi, peakumm COeOMHEHWsl, peakuuu pasfnoXeHwus, peakuuu
3amMelleHns, peakumn obmeHa, TennoBon aEKT peakumu, 3K30- U1
SHOOTEPMUYECKME peakuun, pacTBop, MaccoBasi A0S XMMUYECKOro
afeMeHTa B COEAMHEHMM, MaccoBad [Ons W NpOLeHTHas




2.2

2.3

KOHLIEHTpaumsl BellecTBa B pacTBoOpe, SAPO aTtoma, 3NEKTPOHHLIN
crio atoma, aTomMHas opbuTanb, paguMyc aToma, BaneHTHOCTb,
CTENeHb OKUCIIEHUS, XMMUYECKAsA CBA3b, 3NEKTPOOTPULATENBHOCTD,
nonsipHasl M HenonsipHasi KoBafeHTHas CBSA3b, WOHHasi CBSA3b,
MeTannmMyeckass CBs3b, KpucTannuyeckass peléTtka (atomHas,
WOHHadA, MeTannuMyeckasi, MOSEeKynsipHasa), WOH, KaTWOH, aHWOH,
ANEKTPONUT M HESJNEKTPONUT, INEKTpOoNUTMYECKas Auccoumaums,
peakumm WMOHHOro obMeHa, OKUCIUTENbHO-BOCCTAHOBUTENbHbIE
peakumn,  OKUCNUTENb W  BOCCTAHOBUTEMb,  OKUCIEHME U
BOCCTaHOBIEHUNE, SNEKTPONN3, XMMMUYECKOE paBHOBeCKE, obpaTnmble
N HeobpaTMmble peakuuKn, CKOPOCTb XMMWYECKOW  peakumu,
kaTanusartop, MNAK, koppo3na metannos, crnasbl
OCHOBoOMoNarawLmne 3akoHbl XUMUW: 3aKOH COXPaHEHUs1 Macchl,
nepuognyecknn 3akoH [O.. MeHgeneeBa, 3akoH MNOCTOSIHCTBA
cocTaBa, 3akoH ABoragpo

TEOPUM  XMMUM: aTOMHO-MOMEKynspHasa  Teopusi,  Teopusi

3NEKTPONUTUYECKOW aAnccoumnamnm

BnapeHne ocHoBaMn XMMUYECKOM PaMOTHOCTHW, BKITHOYAOLLEN:

3.1

YMEHME nNpaBWiIbHO MWCMNOMb30BaTb M3Y4YEeHHble BeLecTBa MU
maTepuvanbl (B TOM 4Mcrne MUHepanbHble yaobpeHus, MeTannbl u
cnnaBebl, NPOAYKTbl  nepepaboTkM  NPUPOAHbLIX  UCTOYHUKOB
yrneeogopoaos (yrnsi, NPUpPOAHOro rasa, HedpTn) B ObITy, CEMbCKOM
XO35IMCTBE, Ha MpOM3BOACTBE WM MNOHUMaHWE 3HAYEeHUs XKUPOB,
GenkoB, yrmeBodOB LONsi  OpraHM3Ma  4emnoBeka; yMeHue
NPOrHO3MpoBaTb BIIMSHME BELLECTB M XUMUYECKMX MPOLIECCOB Ha
OpraH1M3M YernoBeKa M OKpY)XatoLLyo NPUPOLHYHO cpeany

3.2

3.3

3.4

YMEHME VHTErpupoBaTb XMMUYECKUE 3HAHUS CO 3HAHMAIMU APYruxX
y4ebHbIX NpeameToB

Hanu4yne onbiTa paboTbl C pa3NUYHbLIMU UCTOYHUKaMK MHAOPMaLUN
no xMMumn (HaydHasi U HaydHo-MonynsipHasi nuTepaTtypa, crnoBapw,
CNPaBOYHUKUN, UHTEPHET-PECYPChI)

yMeHMe OOBLEKTUBHO OLEeHMBaTb WMHAOPMAaLUMIO O BeELLEecTBax, UX
npeBpalleHnsiXx W NPaKTUY4ECKOM  MPUMEHEHUN U YMeEHUe

ncrnonb3oBaThb €€ Ans pelleHnst y4ebHo-No3HaBaTeNbHbIX 3a4a4

BnageHne ocHoBaMu MOHATUMHOIO annapata " CUMMBOJIMYECKOIO




A3blKa XMW Ond CoCTaBJ1EHUA q)opmyn HeopraHn4eckmnx BeLlecTB,
ypaBHeHMIZ XUMNYECKNX peaKLI,VIVI; OCHOBawMun XUMUYECKOMN

HomMmeHknaTypbl (IUPAC 1 TpuBranbHomn)

YMeHne o0bACHATb CBA3b NONOXEHUS anemeHTa B [eprnogundeckon
CUCTEME C YMCIMOBbIMM XapakTepPUCTMKaMM CTPOEHUS aTOMOB

5 XUMUYECKNX 3NeMeEHTOB (cocTaB M 3apag agpa, obuiee 4yucno
3r1IeKTPOHOB), pacnpefeneHnemM 3reKTPOHOB MO 3HEepPreTU4eCcKnm
YPOBHSAM aTOMOB NEPBbIX TPEX NEPUOJOB, Kanus 1 KanbLmsi
lMpeanctaBneHMe o0  nNepuoguMyeckon  3aBUCUMMOCTM  CBOWCTB
XUMUYECKMX SNEMEHTOB (paanyc aToMa, arneKTpooTpuLaTenbHOCTb),

6 NPOCTbIX W CIOXHbIX BELLECTB OT MOSIOKEHUA 3fIEMEHTOB B
Mepuogmyeckon cucteme (B ManbiX nepuogax W rraBHbIX
nogrpynnax) n afeKTPoOHHOro CTPOEHNSA aTomMa

7 YMeHune knaccngpuumposaTb:

7.1 XUMUYECKMNE IJTIEMEHTHI

7.2 HeopraHuyeckue BeLlecTea

7.3 XUMUYECKME peaKkLnn

8 YMeHue onpeaensTb:

8.1 BaNEHTHOCTb N CTEMNEHb OKUCIEHNA XMMUYECKNX INIEMEHTOB, 3apsa

' VoHa

8. BNO XUMMWYECKOM CBA3NM M TUMN KPUCTANNMYECKOW CTPYKTypbl B

' coeauHeHusx
Xapaktep cpeabl B BOAHbIX pacTBOopax BeLeCcTB  (KMCHOT,

83 OCHOBaHUM)

8.4 OKUCNUTENb U BOCCTAaHOBUTESb

9 YMeHune xapakrepmnsoBaTtb (oM3n4eCcKne n XMumnyeckme CBOMNCTBa:
NPoOCTbIX BeLlecTB (KMCMopod, O30H, BogopoAd, rpadwut, anmas,

9.1 KpeMHun, asoT, docdop, cepa, XM0p, HATPUA, Kanum, MarHum,
Kanbuumn, antoMUHNUI, KXeneso)
CNOXHbIX BELWECTB, B TOM 4uClfie UX BOAHbIX pacTBOpoB (BoAa,
aMMuak, XrnopoBOoOOpOA, CepoBOAOpPOnd, OKCUAbl M rMApoKCuAbl

9.2 meTannos I-llA rpynn, antomuHnsg, megu (I1), umHka, xxenesa (11 n 111),

okcuabl yrnepoga (Il v IV), kpemuus (1V), asota n ocdopa (Il n V),
cepbl (IV wu VI), cepHuctasa, cepHad, asoTuctasi, asoTHa4,




dochopHas, yronbHasi, KpEMHUEBAsA KACHOTa N UX COMN)

MPOrHO3MpoOBaTb W XapakTepu3oBaTb CBOWCTBA BeLleCcTB B

3aBNCUMOCTUN OT UX COCTaBa U CTPOEHUA, npumeHeHmne BeLlecCTB B

93 3aBUCUMOCTN OT UX CBOMCTB, BO3MOXXHOCTb NPOTEKAHUS XMMUYECKNX
npespaLleHn B pasfnyHbIX yCroBUAx
10 YMeHue cocTaBnsTb MOSIEKYNAPHbIE U MOHHbIE YPaBHEHUS peakuun,
B TOM 4ucne:
10.1 peakumi MOHHOro obmeHa
10.2 OKUCITUTENTbHO-BOCCTAHOBUTENbBHbLIX peakuui
UNNIOCTPUPYIOLWMX  XUMWYECKME CBOMCTBA M3YYEHHbIX KraccoBs
103 (rpynn) HeopraHN4YeCcKnx BELLECTB
10.4 NoATBEPXXAAoLWMX reHeTUYECKYO B3aMMOCBSA3b MeXay HUMU
11 YMeHUe BbIUMCIIATL (MPOBOANTL Pacy€EThI):
111 OTHOCUTESTbHYKD MOJEKYNSAPHYID M MOJISIPHYI0 MacCbl BELLECTB,
' MaCCOBYIO JOS0 XMMUYECKOro afieMeHTa B COeAHEHNN
11.2 MacCCOBYIO [OJ110 BeLecTBa B pacTBope,
11.3 KOSIMYeCTBO BeLWEeCcTBa U ero Mmaccy, o6bem rasos
114 No YpPaBHEHUSIM XUMUYECKUX peakuuMi M HaxoauTb KONMYEeCTBO
' BellecTBa, 00 bEM U Maccy peareHTOB UM NPOOYKTOB peakLummn
12 BnageHve (3HaHue OCHOB):
OCHOBHbIMW ~ MEeTOoAaMW  HayyYHOro nosHaHus  (HabnogeHwue,
121 N3MEPEHNE, IKCMEPUMEHT, MOOENMPOBAHME) NpU  U3YyYEHUU
' BELWECTB W XMMUYECKMX SIBIEHUW; YMeHue copmMynupoBaTb
npobnemy n NpeanoXxunTb NyTN €€ peLleHns
122 06e3onacHonm paboTbl C XMMWYECKMMK BeLLeCTBaMKU, XMMWUYECKOW
' nocygoun n nabopatopHbiM 0bopygoBaHMEM
npasmnamm BGe3onacHoro obpaueHuns C BelecTBamu,
NCcnonb3yemMbiMn B MOBCEQHEBHOM XU3HKU, NpaBuiiamMmn noBegeHus B
12.3 Luenax cbepexeHns 300pOBbS M OKpYXKalOLEn NpuUpoLHOM cpenpl;
' NnoHMMaHne Bpeaa (OnacHOCTW) BO3OENCTBUSA HA XMUBblE OpraHu3Mbl
onpenenéHHbIX BELLEeCTB, cnocoboB YMEHbLLEHUNS n
npeaoTBpaLLEHNS UX BPEAHOro BO34eNCTBUS
13 Hanuune npakTtuyeckux HaBbIKOB NSI@aHUPOBAHUSA U OCYLLIECTBIIEHUS

cneayrwmx XMMN4eCcKmnx aKCnepmmeHTOB:




13.1

n3y4vyeHue 7] ornucaHue M3NYECKMX  CBOWUCTB BELLUECTB;
O3HaKOMSeHME C (PUNYECKUMN U XUMUYECKUMU ABNEHMUSMU; ONbITHI,

UNNIOCTPUPYOLLNE NPU3HAKM NPOTEKAHNST XUMUYECKUX peaKLuin

13.2

n3yyeHme crnocobos pasaeneHus cmecen

13.3

13.4

nonyyeHne Kucrnopoga W M3y4YeHUWe €ero CBOWCTB; MONyveHune
BOAOPOAA U U3yYeHne ero CBOMCTB; NONy4YeHne Yrnekucrnoro rasa u
n3y4yeHne ero CBOWCTB; MOJflydYeHWe amMMuaka W Uu3y4vyeHue ero

CBOUCTB

NPUroToOBIIEHME pPACTBOPOB C ONpeaennéHHON MacCcoBOW [JOnen

paCTBOPEHHOIO BellecTBa
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13.6

13.7

NPpUMEHeHNe  MHOMKATOPOB  (flakmyca, MeTunopaHxa U
deHondTanenHa) Aans  onpedeneHus  xapaktepa cpedbl B

pacTBopax KUCNOT 1 LernoYven

uccnegoBaHMe W OMUCaHWME CBOWCTB HEOpraHUMYeckux BeLLecTB
pasnu4YHbIX  KMaccoB; W3y4YeHWe  B3aMMOAEWCTBUS  KUCIOT C
MeTannamu, okcugamm MeTasnnos, pacTBOPUMbIMU "
HepacTBOPUMbIMU OCHOBaHWSIMM, conamu; nony4yeHve
HepacTBOPUMbIX OCHOBaHUMW; BbITECHEHME OAHOro MeTanna Apyrum
M3 pactBopa conn; uUccnegoBaHMe amM@oOTepHbIX CBOWCTB

rMmpapoKkcnaoB ariftoMMHUA N LLMHKa

pelleHne aKcrnepumMeHTanbHbiX 3agady no Temam: «OCHOBHbIe
Knaccbl HEOpraHW4Yeckux CoeauHEHUny»; «nekTponuTMyeckas
auccoumaumsay; «BaxHenwme HemeTannbl U UX COEOUHEHUNN;

«BaxHenwne meTannbl U UX coeauHEeHNs»

13.8

14

14.1

XUMU4eckmne 3KCMEPUMEHTHI, UNNICTpUpyowme NpuU3HaKn
NpOTEKaHUsA peakuuin MOHHOrO OBMEHAa; Ka4YeCTBEHHbIE peakumm Ha
NPUCYTCTBYKOLLME B BOAHbIX pacTBOpax MOHbI: xropua-, 6pomua-,
woama-, cynbat-, docdar-, kKapboHaT-, CUNUKaT-aHUOHBI,
rMOPOKCUA-NOHbI, KATUOHBI aMMOHUS, MarHUs, Kanbund, antoMUHUS,
Xenesa (2+) n xenesa (3+), meau (2+), unHka

YmMeHue:

npeacTaBnaTb pesynbTaTbl 3KCNepumeHTa B (OpPMe BbIBOAOB,
AokasaTenbcTB, rpacdukoB U Tabnuy v BbISIBNSATb 3MAMpUYEcKne

3aKOHOMEPHOCTH

14.2

yCTaHaB/IMBaATb CBA3N mMexay pearnbHO HabnogaeMbiMu




XUMNU4eCKMMn ABneHnamm wm npoueccamun, npoucxogdaimmm B
MaKpo- 1 MUKpomupe, 00BbACHATb NMPUYNHDbI MHOFOO6pa3I/IFI BelleCTB




NEPEYEHb 3JIEMEHTOB COAEPXXAHUA, MPOBEPAEMbIX HA OCHOBHOM
roOCYAAPCTBEHHOM 3K3AMEHE MO XUMUU

Kopn NMpoBepsieMbIn 3aNeMeHT coaepxKaHusa
1 lMepBOHa4anbHble XMMUYECKNE NOHATUSA
1.1 YuncTble BellecTBa n cmecn. Cnocobbl pasgeneHunst CMecemn
5 ATOMbI U MOMEKynbl. XUMUYECKMe 3nemMeHTbl. CUMMBOSIbI  XMMUYECKNX
L anemMeHTOoB. poCTble 1 CrOXHbIE BELLECTBA.
13 Xnmumyeckass opmyna. BaneHTHOCTb aTOMOB XUMUYECKUX OfleMEHTOB.
' CTeneHb OKUCNEHUS
3aKkoH nocTosiHCTBa cocTaBa BewecTB. OTHOcCUMTENbHasi aTOMHasi Macca.
1.4 OTHocuTenbHast MornekynspHas Macca. MaccoBas [Jonss  XMMWYECKOro
afemMeHTa B COeaMHEHUN
15 KonnuyectBo BewiectBa. Monb. MonspHass macca. MonsipHbii 06bEM rasos.
' B3anmocBA3b konuyecTsa, Macchbl U YMcna CTPYKTYPHbIX €OUHUL, BellecTBa
dusnyeckne N xXMMmn4eckme sBrneHus. Xmmumyeckas peakuma u e€ rnpusHaku.
16 3aKOH COXpaHeHNsa Macchbl BelwecTB. XMMUYEeCKUe ypaBHEHUS
Mepuogunyecknin 3akoH u lNNepuognyeckas cuctema XMMUYECKUX IIEMEHTOB
2 O.W. Mengeneea. CTpoeHue aTomMoB
Mepuogunyecknin 3akoH. lNepnoanyeckas cuctema xmummndeckmx anemeHtos ..
2.1 Mengeneea. lNepuoabl 1 rpynnbl. PU3NYECKU CMbICST MOPSAKOBOro HoMepa,
HOMEpPOB nepuoaa 1 rpynnbl AfiEMeHTa
CtpoeHune atomoB. CoctaB aToMHbIX saep. M3otonbl. OnekTpoHbl. CTpoeHune
2.2 9MIEKTPOHHLIX 0bofioyek aTtomMoB nepBbiXx 20 XUMUYECKMX INIEMEHTOB
Mepuogunyeckon cuctemol .M. MeHgeneesa
3aKOHOMEPHOCTU B U3BMEHEHUMN CBOMCTB XUMNYECKNX SNIEMEHTOB MEPBLIX TPEX
nepuogoB, Kanus, Kanbuusi (paguvyca aToOMOB, 3MeKTpoOoTpuuaTenbHOCTH,
2.3 MEeTannMyeckux W HeMeTansIM4yeckux CBOWCTB) W WX COeOVMHEHUA B
COOTBETCTBUM C TMONOXEHMEM 3nemMeHToB B [lepuognyeckon cucteme wu
CTPOEHMEM NX aTOMOB
3 CTpoeHue BeLlecTBa
Xnmmyeckass cBA3b. KoBaneHTHas (mongpHad W HenonsdpHasd) CBA3b.
3.1 OnNeKTpoOTPMLUATENIbHOCTL  XUMWYECKMX  3rnemMeHToB. VoHHas  cBs3b.

MeTannuyeckas cBs3b




3.2

Tunbl  KpUCTanNnMyecknx pewweéTok (aTtoMHasi, WOHHasA, MeTannuyeckas),
3aBMCMMOCTb CBOWCTB BeLLecTBa OT TuUMa KPUCTaNNMYeCcKon pelléTtkm u Buaa
XUMUYECKOW CBA3N

4.1

4.2

BaxHenwme npencraButenn HeopraHuYeckux BellecTB. HemeTtannbl U uX

coeanHeHusi. MeTtansnbl 1 NX coeanHEHNS

Knaccudpukauma u HOMEHKnatypa HeopraHU4ecKuX COeAMHEHWUN: OKCUAOB
(coneobpasytoume: OCHOBHbIE, KMCNOTHbIE, aMm@oTepHbIe) n
Heconeobpasylowme; OCHOBaHMM (LWENOYNM U HepacTBOPMMbIE OCHOBaHUS);
KACNOT (kucnopogcodepxaiwime u 0OeckucrnopogHble, OAHOOCHOBHbIE W
MHOIOOCHOBHbIE); coneu (CpeaHUX N KACIbIX)

dumsnyeckne u XMMHYECKMe CBOWCTBA NPOCTbIX BeuwecCTB-HEMETAallJ10B!:

BOAOpPOAA, XNopa, KUcrnopoaa, cepsbl, a3oTa, ocdopa, yrnepoaa, KpeMHus

4.3

4.4

dusnyeckne U XMMMUYECKMe CBOWCTBA MPOCTbIX BELLECTB-METansoB: NUTUS,
HaTpus, Kanusi, Mariust U kanbLmsi, antoMUHUS, XKenesa. INeKTPOXUMUYECKNIA
PAA HaNpPsHKEHU meTannos

dusmyeckne N XMMNYECKMe CBOWNCTBA BOAOPOAHLIX COEAUHEHUI HEMETanoB:
XMOPOBOAOPOAA, CEPOBOAOPOAa, aMMMaKka

4.5

dunsnyeckne U XMMnYeckme CBOWCTBA OKCMAOB HemeTannos: cepbl (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoga(ll, IV), kpemHus(lV). MNMonyyeHne
OKCUOO0B HemMeTannos

4.6

4.7

4.8

4.9

4.10

Xvmnyeckne cBorcTBa okcmagoB: metannoB |A-IIIA rpynn, uuHka, meau(ll) wm

xenesa(ll, ). NMony4yeHne okcnaoB MeTannos

XnMmyeckme CBOMCTBA OCHOBaHUM M aMPOTEPHbIX TMAPOKCMAOB (Ha npumepe
rMOpPOKCUOOB  antOMUHUA, Xernesa, UuuHka). [lonyyeHume OCHOBaHMA W
aM@OTEpPHbIX MTMAPOKCMAOB

Ob6wme xmmmn4yeckne CBOMCTBA KUCIOT: XJSIOPOBOAOPOLHOW, CEPOBOOOPOAHON,
CEPHUCTON, CEepHOM, a30THOWN, POoCOpHON, KpeMHMeBOWn, yronbHon. Ocobble
XUMWYECKNE CBOMCTBA KOHLUEHTPUPOBAHHOW CEPHOM W a30THOW KUCHOT.
MNony4eHue kncnot

O6Lwme xMmundeckue cBomcTBa cpeaHux conen. NonyyeHue conen

MonyyeHne, cobupaHue, pacno3HaBaHMe BOOOPOAA, KMCIopoda, ammuaka,
yrnekucnoro rasa B nabopartopum
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Mony4yeHne ammunaka, CEpHOM M a30THOW KUCNOT B NpoMbIwneHHocTn. Obwue
cnocobbl Nory4eHnsa meTannos




4.12

["eHeTnyeckas cBs3b mMexay KnaccamMmm HeopraHM4YeCcKnx coeauHeHun

XuMnyeckme peakumm

5.1

Knaccudukaumsa xuMmyecknux peakumin no pasnnyHbiM nNpuaHakam: no Yncny u
COCTaBy Yy4acCTBYWOLMX B peakuun BellecTB, Mo TennoBoMy 3ddekTy, no

N3MEHEHMIO CTENMEHEN OKUCIEHUSA XUMNYECKNX BNIEMEHTOB

5.2

5.3

5.4

5.5

TennoBon ahheKT XMMNUYECKON peakLmm, TEPMOXUMUYECKNE YPaBHEHUS. DK30-
N 9HOOTEepMUYECKne peakummn. TepMoxuMmnyeckmne ypaBHeHust

OkncnutenbHoBOCCTaHOBUTEMbHbIE peakumn. OKUCIIUTENN N BOCCTAHOBUTENMN.
lMpoueccbl  OKAUCNEHUA M BOCCTAHOBMEHUA.  JNEKTPOHHbIM  BanaHc
OKMUCINTENbHOBOCCTAHOBUTESIbHOM peakummn

Teopwusa anekTponuTnieckon guccoumnaumm. KaTmoHbl, aHMOHbI. ONEKTPONUTLI U
HeanekTponuTbl. CunbHble N cnadble anekTponutbl. CTeneHb gnccoumaymm
Peakuun noHHoro obmeHa. Ycrnosusi NpoTeKkaHnsa peakuunm MOHHOro obmeHa,

MOJSHbIE N COKPaLLEHHbIE MOHHbIE YPaBHEHUS peakumi

XnMna 1 oKpyxarowasi cpeaa

6.1

Bewectsa u matepuanbl B MNOBCEOHEBHOW >XM3HW Yenoseka. besonacHoe
MCMonb30oBaHWE BeLEeCTB U XMMUYECKUX peakuun B nabopatopun n ObITy.

I'IepBaﬂ NMOMOLLb NPU XUMNYECKNX OXKOrax N OTpaBJIEHUAX

6.2

XnMnMyeckoe  3arpsisHEHME  Okpyxawwen cpedbl  (KUCNOTHble  A0XKAM,
3arpsisHeHve noyBbl, BO3gyxa M BOAOEMOB), cnocobbl ero npegoTBpalleHus
MpepenbHas ponyctumasa koHueHTpauus Bewects (MOK). Ponb xvmum B
peLeHnn 3IKOMNOorMyecknx npobnem. YcuneHne napHUKoBoro addekra,

paspyLLeHne 030HOBOrO Crost

6.3

6.4

MpumeHeHne cepsbl, a3oTa, pocdopa, yrinepona, KpeMHUA U UX COeaNHEHNA B
ObITYy, MeauuunHe, MPOMbIWSIEHHOCTU U CENbCKOM XO35KCTBe. [lpumeHeHue
MeTansioB U cnnasoB (CTanb, 4YyryH, AgropanioMuvHuin, 6poH3a) B ObITy un
NPOMBILLNIEHHOCTU X COeaANHEHWI. [ToHATUE O KOPPO3UN METAaNNOB, OCHOBHbIE
cnocobbl 3aWuUTbl UX OT KOPPO3MK

MpupoaHble WCTOYHUKM YrneBo4opOoAoB (Yrorib, NPUPOAOHbLIA ras, HedTb),
nNpoAayKTbl ux nepepaboTku (6eH3nH), ux ponb B BbITY 1 MPOMBbILLIIEHHOCTU

6.5

lMepBoHauanbHbIE MOHATUS 00 OpraHMYecKMx BELLECTBaX Kak O COEeAMHEHUSAX
yrnepoga (MeTaH, 3TaH, 3TUNEH, aueTUreH, 3TaHoM, [MUUEPVH, YKCycHas
kucnota). [NoHaTME O 6MONOrMYecKkM BaXKHbIX BeLLUEeCTBax: Xupax, benkax,

yrnesodax — U UX poJii B XXM3HU YeJloBEKa




7 PacyéTbl:
7.1 no goopmysiaMm XMMUYECKUX COeqUHEHNN
7.2 Maccbl (MaccoBoW) 40NN pacTBOPEHHOIO BELLLECTBA B pacTBope
7.3 Nno XMMUYECKUM ypaBHEHUAM




YYEBHO-METOANYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO
NMPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUAIbI O5NA YYEHUKA

METOAOMYECKUE MATEPUAIbLI ANA YYUTENA

LNPPOBbLIE OBPA3OBATEJIbHBIE PECYPCbIl U PECYPCbI CETU

MHTEPHET



