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MOSICHUTEJIBHAS 3AITUCKA

PaGouas mporpamma yde6HOTO mipenMera « Xumus» (mpeamernast 0o6macth «EcTecTBeHHO-
Hay4HbIE TPEIMETHI») Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMsS COCTaBJICHAa Ha OCHOBE
TpeOoBanuii K pe3yabTaraM OCBOCHHUS IPOTpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS
®enepanbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApPTA OCHOBHOTO  0OIIEro
obpazoBanus (naee — ®I'OC O00), DeaepanbHOM 00pa3z0BaTENBHOI MPOTrPaMMbl OCHOBHOT'O
obmero obpazoBanus (nanee — @OIT OO0), DenepanpHoii paboyeil TPOrpaMMbl MO0 yueOHOMY
npeaMeTy «XUMHEs», a TaKKe OPUCHTUPOBAHA Ha IIeJIeBble IPUOPHUTETHI, ChOpMYITMPOBAHHEIE B

denepanbHON paboueil mporpaMme BOCIIUTAHUS.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJIMETA

«XUMMUA»

Pabouas nporpaMma 1o XMMUHU Ha YpOBHE OCHOBHOT'O 0OIIEro 0Opa30BaHUs COCTaBJIEHA
Ha ocHOBe TpeOoBaHWII K pe3yibTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTENbHOW IMPOrpaMMBbI
OCHOBHOTO 0011ero o0pa3oBaHUs, IMpEACTaBICHHbIX B @DenepalibHOM TOCYJapCTBEHHOM
00pa30oBaTeIbHOM CTaHJapTe€ OCHOBHOI'O 0O0IIero oOpa3oBaHusi, C Y4ETOM paclpeelEHHBIX 110
KJlaccaM IpOBEpsieMbIX TpPeOOBaHMM K pe3ylbTaTaM OCBOEHHMsS OCHOBHOW 00pa3oBaTelIbHOM
IpOrpaMMbl OCHOBHOT'O OOIIEro 0Opa30BaHMs U SJIEMEHTOB COJEpKAHHUS, NPEICTABICHHBIX B
VYHuBepcaibHOM  KoJIu(UKATOpe MO XUMHUHM, a Takxke Ha ocHoBe llpumepHOl mnporpammsl
BOCIIMTAHUS OOYyYaroOlUXCsl MpU TOJYyYEHHMH OCHOBHOTO 0OIero o0Opa3oBaHHS M € Y4ETOM
Konuennuu npenogaBaHus

yuyeObHOro mpeamera «XuMHA» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Ddeneparuy, peaqu3ylIUX OCHOBHBIE 0011e00pa3zoBareibHble MporpaMmsbl (yTB. Perienuem
Komnnernn Munnpocsemenust Poccuu, nporokon ot 03.12.2019 N I1K-48H).

HEJIM N3YUYEHUSA YYEBHOI'O ITPEIMETA

«XHUMMUSA»

K HampaBieHHI0 NepBOCTENEHHONW 3HAUYMMOCTH MpPU pean3alud 00pa30BaTENbHBIX
byHkuui npeamera « XUMHD TPAJUIMOHHO OTHOCIT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOM
HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, TPAKTUYECKOM 1€ATEIbHOCTH YeJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJbTYpbl. 3ajaya MpeaMeTa COCTOUT B (OPMUPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXXHEUIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHUH, TOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapakTepa, si3blka HAyKH, 3HAHUN O
HAyYHBIX METOJaX M3Y4YEeHMs BELECTB M XMMHUYECKUX peakiuil, a Takke B (OPMUPOBAHUU U
Pa3BUTUHU YMEHUI U CIIOCOOOB N1€ATENbHOCTH, CBA3AHHBIX C IUIAHWPOBAHHUEM, HAOJIIOJIEHUEM U

MMPOBCACHUECM XUMHUUYCCKOI'O IKCIICPUMCHTA, CO6JHOJICHI/ICM IIpaBUJI 0e30ImacHoro 06paH_ICHI/IH C



BEIIIECTBAMHU B ITOBCEAHEBHON KU3HU.

Hapsiny ¢ aTuM 1enu usydeHus npeaMera B iporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX IPUOPUTETOB B CHUCTEME OCHOBHOro o0miero oOpa3zoBanus. CerogHsi B
o0pa3oBaHUM 0CO00 3HAYUMON TNPHU3HAETCS HANPaBIEHHOCTh OOYyYeHUS Ha pa3BUTHE U
camMopa3BUTHE JIMYHOCTH, (POpMUPOBaHHE €€ MHTEIUIEKTa U 0011Iel KyIbTypbl. O0yuyeHHuEe YMEHHUIO
YUUTBCSA U MPOAOIIKATh CBOE 00pa3oBaHUE CAMOCTOATEIBHO CTAHOBUTCS OJIHOM M3 BasKHEHIIMX
byHKINH y4eOHBIX TPEIMETOB.

B cBsi3u ¢ 3TUM IIpH U3yYEHUU MPEIMETa B OCHOBHOM IIKOJIE JOMUHHUPYIOIIEe 3HAaUCHHE
IPUOOPETHN TaKUE LIETH, KaK:

- opMupoBaHUE MHTEIUICKTYaIbHO PA3BUTOMN JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATHIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

- HalpaBJIEHHOCTb OOY4YEHHMs] Ha CHUCTEMaTHYeCKOe INPUOOIIEHHE Yydalluxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJILHOM  NIEATENBHOCTH, HAy4YHbIM  METOJaM  MO3HaHUS,
(bOopMUPYIOLTUM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH;

- ol0ecrnieueHue YCIOBUHM, CHOCOOCTBYIOUIMX MPUOOPETEHUIO OOYYAIOIIMMUCSA OIBITA
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CAaMOIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMITETEHIIHI ), IMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JUTS PA3IMYHBIX BUOB JEATEIBHOCTH;

- (hopMupoBaHHe yMEHUH OOBSCHATH U OLICHUBATh SIBJICHUS

OKpY’KaloIIero Mupa Ha OCHOBaHUH 3HAHUI U ONBITA, TOJTYYEHHBIX TPH U3yYECHUH XUMUH;

- popmupoBaHue y 00y4arOMMXCsi TYMaHUCTUYECKHX OTHOLICHUN, TOHUMAaHUS LIEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHS CBOETO 30POBbA M OKPYXKAIOMIEH MPUPOTHOMN
Cpelibl;

- pa3BUTHE MOTUBAIIMH K O0yUEHHIO, CTOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHs OOIIEUeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodwis u

HaIlIpaBJICHHOCTHU JaldbHEHIIIEro 06y‘-ICHI/IH.

MECTO YYEBHOI'O IIPEMETA «XUMMUS»
B YYEBHOM IIJIAHE

B cucreme 06II_ICFO 06p330BaHI/I}I «XHUMHUS IMpU3HaHa 00s13aTeIbHBIM y‘{C6HBIM



IpeaMETOM, KOTOPBI BXOAWUT B COCTaB THpenMeTHOW obmactH «EcTecTBeHHO-HaydHBIC
PEIMETBD».
VY4eOHBIM MIaHOM Ha e€ u3y4eHue oTBeeHo 136 yaeOHbIX YacoB — 1O 2 4 B HEAETIO B 8

1 9 Ki1accax COOTBETCTBEHHO.

COAEPXAHUE YUEBHOI'O ITPEAMETA «XUMUW»

8 KIIACC
[lepBoHnavanbHble xumuuyeckue MmoHATHS. llpenmer xumuu. Ponb XxumuuM B KU3HU

yenoBeka. Tena u BemecTBa. Puznyeckrue CBOWCTBA BELIECTB. ATpEeraTHOE COCTOSIHHUE BEIECTB.
[TonsTHE O METOAAX MO3HAHMS B XMMHU. XMMHS B CUCTeMe HayK. UUCTbIe BellecTBa U CMECH.
CriocoOBbI pa3/iesieHusT CMECCH.

ATOMBI M MOJEKYJIbl. XUMHUECKHE HJIeMEeHThl. CHMBOJIBI XUMHYECKHX 3JIEMEHTOB.
[IpocTsie U cllOKHBIE BElIeCTBa. ATOMHO-MOJIEKYIIIPHOE yUEHUE.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAST MOJIEKYIIApHAs
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

Ou3nyeckue M XUMHUYECKUE SIBIICHUS. XUMHUYECKas peakuus ¥ e€ MpU3HaAKU. 3aKOH
COXpPaHEHMsI Macchl BEIeCTB. XUMHUUECKUe ypaBHeHUs. Kimaccupukanus XUMUYECKUX peakuuit
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OMEHA).

XUMUYECKUI 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYOH, C paBuiIaMu paboThl B
nabopaTopuu U puéMaMu oOpaIieHus ¢ JJabopaTopHBIM 000PYIOBAaHUEM; U3YUCHUE U ONUCAHKE
¢u3nueckux CBOICTB 00pa3lOB HEOPraHMYECKHUX BELIECTB; HAOMIOJeHHE (U3NYECKUX
(maBeHUE BOCKa, TasHUE JIbJIa, pACTUPAHUE caxapa B CTYIKe, KHIICHUE ¥ KOHACHCAIUsI BOJbI) U
XUMHYECKHX (TOpEHHE CBEYH, MPOKAIMBAHWE MEIHOW IPOBOJIOKH, B3aUMOJCHCTBHE Mela C
KHCJIOTON) SIBTICHU, HAOIIOJCHUE M ONHMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIuit
(pa3noxeHue caxapa, B3aMMOJACHUCTBUE CEPHOM KHCIOTHI C XJOPHJIOM Oapus, pa3iokKeHue
runpokcuaa meau(ll) nmpu HarpeBanuu, B3aumojeicTBue xesnesa ¢ pactBopoM coiu meau(Il));
U3YyYEHHE CIOCOOOB pa3fiesieHus: cMeceil (C MOMOIIbI0 MarHura, GuIbTPOBaHUE, BbIMIApUBAHUE,
TUCTUIUISIIMS, XpomaTtorpadus), MPOBEICHWE OYMCTKHA TIOBApPEHHOW COJIM;, HAOMIOICHUE W
ONKCAaHHUE PE3yJIbTATOB MPOBEIEHHS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAaccChl;
co3/1aHue MojieNiel MOJIeKYI (IIapOCTEPHKHEBBIX).

Baxueilimue npeacTaBUTeNIM HEOPraHMYEeCKUX BelecTB. Bo3nyx — cmech razoB. CocraB
Bo3ayxa. Kucnoponx — siaeMeHT U mpocToe BemecTBo. HaxoxkIeHue Kuciopoja B HpPUPOJE,

duznueckne U XMMHUYECKHUe cBoicTBa (peakuuu ropenus). Oxcuabl. [IpuMeHnenue kuciopoaa.



CriocoObI osTyueHHs KUCI0Poa B 1aOOpaTOpHH U MPOMBIILIEHHOCTH. KpyroBopot kucinoposa B
npupoze. O30H — aJuIOTPOIHAs MOAU(PHUKALNS KUCIOPOIa.

TemnoBoit 3hdekr XUMUYECKOH peakiuh, TEPMOXMMHYECKHE YPaBHEHHUS, 3K30- U
OHAOTEPMUYECKHE peakuuU. TomnuBo: yronb M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIIEHUE
HapHUKOBOIO 3P QeKTa, pa3pyLIeHne 030HOBOI'O CIIOS.

Bogopon — »nemeHT M mpocroe BeliecTBo. HaxoxaeHue Boaopoja B IPUPOJE,
bu3nyeckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! nonydeHus. Kucinotel u conu.

KommuectBo BemectBa. Monbs. MossipHas Macca. 3aKkoH ABorajipo.

MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBolcTBa BOAbL. Boma kak pactBoputenb. PactBopel. Hacebliennsle u
HEHACBILICHHbIE pacTBOpbl. PacTBopuMoOCTh BemecTB B Boae. MaccoBas 10js BellecTBa B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poibp pacTBOpOB B IPHUPOJE U B KU3HHU
yenoBeka. KpyroBopoT BOJbI B mpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OXxpaHa M OYUCTKA
IPUPOJIHBIX BOJ.

Knaccudukanuss neoprannueckux coenunenuit. Oxcuapl. Knaccuduxanus OKCHAOB:
coneo0Opa3yrorine (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIC) U HecoleoOpasyromue. HomeHnkiiatypa
OKCHJIOB (MEXAyHapoJHas U TpuBHaibHas). duznueckre M XUMHUYECKHE CBOMCTBA OKCHIOB.
[Tosryuenue OKCUIOB.

OcHoBanus. Krnaccudukanust ocHOBaHMH: IIENOYM M HEPaCTBOPHUMBIE OCHOBAHUS.
Homenknatrypa ocHoBaHUil (MEXIyHapoaHas M TpuUBHaibHas). Dusnueckue M XUMHUECKUE
cBOMCTBa OCHOBaHUU. [losryuenre ocHOBaHHM.

Kucnorsl. Knaccudukanuss kucnor. HomeHknaTypa kuciaor (MexAyHapoAHas U
TpuBHasibHasA). Pu3nuecKre U XUMHUYECKHE CBOICTBa KUCIOT. Pan aktuBHOcTH MetamoB H. H.
bekerosa. [lonydyeHue Kucor.

Conu. Homenkunarypa comneil (MexayHapoAaHasi U TPUBHAJIbHAS).

du3nyecKre U XMMUYeCcKue cBoiicTBa conel. [lonydenue coineil.

['enernueckas cBSA3b MEXAY KJacCaMM HEOPTraHUYECKUX COECTUHEHHM.

XUMUYECKUH HKCIEPUMEHT: KaueCTBEHHOE OIpeelIeHne COAEpKaHMUsI KUCIOopoJa B
BO3/IyX€; MOJy4YeHHe, coOupaHue, paclio3HaBaHUe U U3ydeHHe CBOMCTB KUCIOPO/ia; HAab0IeHUe
B3aMMOJIEMCTBHS BEIIECTB C KHCIOPOAOM U YCJIOBHSI BO3HUKHOBEHHS M NMPEKPAIIECHUs TOPEHUs
(mo>kapa); 03HaKOMJICHHE ¢ 00pa3iaMH OKCUIOB U OIIMCAHUE UX CBOMCTB; MOJIy4YEeHUE, COOMpaHHe,
pacro3HaBaHME U U3y4YeHHE CBOMCTB BOIOpOa (TOpeHHe); B3aUMOIEHCTBHE BOJIOPO/Ia C OKCHIOM
meau(Il) (Bo3MOXXHO HCIONIb30BaHME BUIEOMATEPHUAIOB); HaOJO/IEHHE O0pa3lloB BEIIECTB
KOJINYECTBOM | Moub; HCCIe0OBaHHE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3TUYHOM

pPacTBOPUMOCTBIO; IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOW J10JIEH paCTBOPEHHOIO



BEIIIECTBA;, B3aWMOJCHCTBHME BOABI C MeTaUIaMU (HaTpueM U KajbllieM) (BO3MOXKHO
MCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB); OMPEICICHUE PACTBOPOB KUCIOT U HICJIIOYEH C MOMOIIbIO
WHJUKATOPOB; HCCIIeJOBaHWE OOpa3llOB HEOPraHUYECKHX BEIIECTB Pa3JUYHBIX KJIACCOB;
HaAOJI0/IEHUE M3MEHEHUS OKpacKH WHAMKATOPOB B PACTBOpAxX KHUCIOT U WIENIOYel; H3ydyeHue
B3aumMoeiicTBus okcuna menu(Il) ¢ pacTBopom cepHOI KMCIOTHI, KUCIOT ¢ METaJlJIaMH, peaKuit
HEUTpaNHu3aluy; MOJTYyYEeHUE HEPacTBOPUMBIX OCHOBAHHH, BRITECHEHHE OJJHOTO METaslia IpyrumM
W3 pacTBOpa COJIM; PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ady Mo TeMe «Baxuelme Kiaccol
HEOPraHWYECKUX COECTUHEHUI.

[Tepuonuueckuii 3axkoH u Ilepumogmyeckas cucrtemMa xumuyeckux sjementoB . U.
MenpneneeBa. CrpoeHne aroMoB. XuMHuYecKass CBA3b. OKHUCINUTEIbHO-BOCCTAHOBUTEIIbHbBIC
peaKuuH.

[IepBbie monbITKY KIacCU(PUKAIIMN XUMUYECKUX 2TIeMEHTOB. [IoHSATHE O rpyIIax CXOAHbIX
AJIEMEHTOB (IIIEJIOYHBIC U MIETIOYHO3EMETBHBIE METAJUIbI, TaJIOT€HbI, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIC 00pa3yroT aM(pOTEPHBIC OKCUIBI M TUIAPOKCHJIBI.

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema XxuMHueckux osiemMeHtoB J[. U.
MenneneeBa. Koporkonepuognas u jiuHHONepuoaHass ¢opmbl [lepuomnueckoit cucteMbl
XUMUYECKHUX JIEMEHTOB

J. . Menneneesa. Ilepuonsl u rpynmbl. OU3HMYECKUM CMBICI HOPSAAKOBOTO HOMEDA,
HOMEPOB Meproa U TPyIIbl FI€MEHTA.

Crpoenue artomoB. CoctaB aromMHbIX snep. M3orombl. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUUeCcKHuX 3eMeHToB [leproaudeckoil cCUCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKAa XHMHUYECKOrO JJIEMEHTAa IO €ro IOJOXKEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS PaJiiyca aTOMOB XMMHUUYECKHX JJIEMEHTOB, METAJITHYECKUX
Y HEMETAJUIMYECKUX CBOICTB MO Tpynmnam M nepuojaM. 3HaueHue llepronnueckoro 3akoHa u
[lepnonnueckoid CUCTEMbI XMMUYECKHUX 3JIEMEHTOB /I Pa3BUTHUS HayKu M npaktuku. [. W.
MeHieneeB — y4€HbBIN U IPaKJaHUH.

Xumuyeckass  CBS3b. KoBanientHas (monsipHass ¥ HEMOJsIpHAas) CBSI3b.
DIIEeKTPOOTPUIIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. lloHHAas CBSI3b.

Crenenb  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. [Iporeccel
OKHCTIEHUSI M BOCCTaHOBJEHUs. OKUCIUTENN W BOCCTAHOBHUTENIU. XUMHUYECKUU DKCIIEPUMEHT:
M3y4eHHe 0OpaslloB BEIIECTB METANIOB U HEMETAJNIOB; B3aMMOJICHCTBUE THIPOKCHIA IIMHKA C
pacTBOpaMHM KHUCIOT M IIEJI04ei; NPOBEIECHUE OIBITOB, WLIIOCTPUPYIOMIUX [PUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEIILHBIX PEAKINI (TOpEeHNE, PEaKIIUK Pa3IOKECHHS, COSTUHEHNS).

MC)KHpe,Z[MeTHLIC CBA3U



Peanuzanust MexnpeaMeTHBIX CBsI3eM npu W3yYECHUH XMMHM B 8 Kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
HOHHTHﬁ, ABJIIOIUXCA CUCTEMHBIMU U1 OTACJIbHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC IOHSATHUS: HAy4HBIH (DaKT, TUNOTE3a, TEOpHs, 3aKOH,
aHaJIU3, CUHTE3, KJIaccu(uKaius, nepuoIu4HOCTh, HaOII0IeHNE, SKCIIEPUMEHT, MOICTUPOBAHNE,
U3MEpEHHNEe, MOJIENb, SIBJICHUE.

Oduzuka: marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H3OTOIBI,
pPaZlMOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BELIeCTBO, TeJI0, O0bEM, arperaTHoe
COCTOsIHUE BfIIICCTBaA, I'a3, (1)I/I3I/I‘I€CKI/IC BCJIMYMHBI, CAUHUIBI U3MCPCHHSA, KOCMOC, IIJIAHCTHI,
383161, ComHIIE.

Buonorus: porocuntes, npixanue, ouocepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpaIbl, TOPHBIE TOPOJIBI, MOJE3HBIC

HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo u xumMuyeckas peakius

Ilepuonuueckuit 3akoH. llepuomndeckas cucremMa XUMUYEeCKHX 3yneMeHToB J[. H.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBONCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, KalHs, KaTblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanyueckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemecTBa: BUIbI XUMHUYECKOM CBSI3M. THUIBI KPUCTAUIMUECKHX PEIHIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPTaHUYECKUX BEHIECTB (MEXAyHapoaHas U
TpUBHANIbHAsA). XHWMHUUYECKHE CBOMICTBAa BELIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJAaccam
HEOPTraHWYECKUX COCTMHEHHH, TeHETUYECKast CBSI3b HEOPTAHMYECKUX BEIIECTB.

Krnaccudukanus XUMHUYECKUX PEAKIIUi MO pa3TUYHbIM MPU3HAKaM (TI0 YHUCITY M COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, M0 TEIJIOBOMY 3(PEKTY, 110 N3MEHEHHUIO CTETICHEN OKUCTICHUS
XUMHUYECKUX DJIEMEHTOB, 1O OOpaTUMOCTH, TI0O YYaCTUIO KaTajm3aTopa). OJK30- H
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUUYECKHE YPABHEHUSI.

[TonsiTHe 0 cKOpocTH XUMHUYecKOl peakiuu. [loHsTHE 00 0OpPAaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
XUMHUYECKOM paBHOBecHU. DaKTOPHI, BIUSAIOMIAE HAa CKOPOCTh XWMHUYECKOW pEaKIuu u
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKIINU, JJICKTPOHHBIA OallaHC OKHUCIUTEIBHO-

BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX



peaxiuii ¢ UCIOJIb30BaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.

Teopus 37A€KTPOJIUTUYECKON JUCCOLMAILIMHN. DIEKTPOJIUTHI U HEIJEKTPOIUTHI. KaTnoHsl,
aHUOHBI. MexaHM3M JIMCCOLMALIMY BEILECTB C Pa3IMUYHbIMHU BUJIaMU XUMUYECKON CBs3U. CTeneHb
nucconanui. CUIIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakiium MoHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS pEaKuil HOHHOTO OOMEHa, MOJIHBIE U
COKpalEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHUIl M COJIEH B CBETE
MPEJCTaBICHU 00 SIEKTPOIUTUYECKON aucconumanuu. KadecTBeHHbIE peakIUyd Ha HOHBI.
[ToHsiTHE O THUAPOIN3E COJIEH.

XHUMHYECKUN 3KCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPUCTAUIMYECKUX PEHIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U ammasa), CIOKHBIX BEIIECTB
(x710pHua HATpUs); UCCIIEA0BaHNE 3aBUCUMOCTH CKOPOCTH XUMHUECKON peaklMy OT BO3JEHCTBUS
pa3iauuHbIX (HaKTOPOB; HCCIEIOBAaHUE SJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca
JUCCOLIMAIIMU KHUCJIOT, IIeNouell W coiiel (BO3MOXHO HCIOJIb30BAaHUE BHICOMATEPHAIIOB);
NPOBE/ICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPU3HAKKA IMPOTEKAHHs PEaKIUid HMOHHOTO OOMEHa
(oOpa3oBanue ocajka, BBIJCICHHE Tra3a, OOpa30BaHME BOJbI); OIBITOB, WIIIOCTPUPYIOIIUX
IPUMEPhl  OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakuuidl (TOpeHHe, pPEeakIHu pa3IoKeHus,
COEIMHEHUS ); paCMO3HABAaHHE HEOPTAaHUUECKUX BEIIECTB C MOMOIIBI0 KaUeCTBEHHBIX pPEeaKlUi Ha
MOHBI; pEUICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerannsl u ux coenHeHus

OOmiast xapakTepucTuKa TrajgoreHoB. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTEpHbIE
crernieHu okucieHus. CtpoeHne W (uU3MUYECKHe CBOMCTBAa MPOCTHIX BEILIECTB — TaJOr€HOB.
XUMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMeTaJlulaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HHE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelnmme XiI0pu bl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmiast xapakrepuctuka 3yeMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOCHMS aTOMOB,
XapaKTEepHbIE CTENICHN OKUCIICHHUSI.

Crpoenre u (u3MYECKHE CBOWCTBA TPOCTHIX BEIIECTB — KHUCIOPOAAa U CEpHl.
AnnoTpomnHbie MOIU(UKAIIMN KUCIOPOJa U Cephbl. XUMHUECKHE CBOMCTBA cepbl. CepoBOIOpOI,
CTpoeHHe, PU3NYECKUEe U XUMUUECKHe cBoicTBAa. OKCH/IBI Cepbl KaK MPEICTaBUTEIN KUCIOTHBIX
okcusoB. CepHasi kucloTa, (PU3NYECKHEe M XMMHUYECKHEe CBOICTBa (0OIIMe Kak MpeACcTaBUTENs
KJlacca KUCIOT M crieruduueckue). XMMUYECKHE PeakiiHy, JexKallue B OCHOBE MIPOMBIIIIICHHOTO
crocoba moisyueHus: cepHoil KucioThl. [Ipumenenue. Coiau cepHOW KHCIOTHI, KayeCTBEHHAs
peaknus Ha cynbdar-uoH. HaxoxaeHuwe cepsl U €€ COCIMHEHHH B TPHUPOAC. XHUMHUUYECKOE

3arpsA3HCHUC OKPY)KaIOHleﬁ CpCAbl COCAUHCHHUAMHU CCPLBI (KI/ICJ'IOTHBIC HOXKIHU, 3arpss3HCHHUC



BO3JIyXa U BOJOEMORB), CITOCOOBI €ro MPEA0TBPAICHHUS.

OObmass xapakrepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHUSL.

A30T, pacnpocTpaHeHue B nmpupoje, pusnueckue u XxuMmudeckue cpoiictsa. Kpyrosopor
a30Ta B pupoje. AMMHAK, ero (U3NYECKUE U XUMUYECKHE CBOMCTBA, TOIyUYeHHE U TPUMEHEHHE.
Conn ammoHus, X (PU3HYECKHE U XUMHUYECKUE CBOMCTBA, MpUMeHeHue. KauecTBenHas peakuus
HAa MOHBI aMMOHHMS. A30THas KUCJIOTa, €€ moilyueHue, Gu3nuecKue U XUMHUYECKUE CBOICTBa
(obmue Kak MmpelcTaBUTElNs Kiacca KUCIOT U crneuuduueckue). Vcnonb3oBaHue HUTPATOB U
CoJIeil aMMOHHS B KaYeCTBE MUHEPAIBHBIX yI00peHuil. XUMUYECKOe 3arps3HeHHE OKPYKaIoIeH
CpeJibl COEIMHEHUSAMH a30Ta (KUCIOTHBIE JI0KIH, 3arpsA3HEHNE BO3/yXa, [I0UYBbI U BOJOEMOB).

dochop, ammorponHble MogUubUKanuu hochopa, GUNISCKUE U XUMUICCKHEC CBONCTBA.
Oxkcun docdopa(V) u pochopnast kucnora, hpusnueckue U XUMUYECKUE CBOMCTBA, MOIYUYCHHUE.
Hcnons3oBanue ¢pocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OpEHUH.

Obmass xapaktepuctuka 31eMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTETIEHH OKHUCIICHHUS.

VYrnepos, amioTpomnHble MOAM(UKALKU, PACHPOCTPAHEHUE B MPHUPOAE, (PU3NYECKUE U
XUMUYECKHe cBoicTBa. Ajcopouus. Kpyrosopor yriaepoaa B npupone. Okcuuabl yriepoja, ux
¢usznueckue M XMMHYECKHE CBOWCTBA, JEHCTBUME HA JKMBBIE OPraHU3MBbl, IOJIyY€HUE W
NpUMEHEHHe. JKOJOTHYECKUe MpoOIeMbl, CBs3aHHBIE ¢ okcuaoM yriaepona(lV); rumoresa
r7100abHOTO MOTEMJICHNUsT KIMMaTa; NapHUKOBBINH 3(dekr. YrompHas kKucioTa M €€ COlM, UX
¢u3nyeckne U XMMUYECKUE CBOMCTBA, MONy4YeHHE U MpuMeHeHue. KadecTBeHHast peakuus Ha
KapOoHaT-1OHBI. Mcnonp3oBaHue kapOOHATOB B OBITY, METUILIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM
XO34HCTBE.

[lepBoHayanbHble TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHHUSX yIiepojia
(MeTaH, 3TaH, OSTWIEH, ALETUJIEH, 3TaHOJ, TIJHUIEpUH, YKCyCHas Kuciora). Mx cocraB u
xumuyeckoe crpoeHue. IloHATne o OMONOrMYECKM BaXHBIX BEIIECTBAX: MHUpax, OeKax,
yriaeBoJax — W UX pOJM B KU3HU 4YeloBeka. MarepuaabHOE €JUHCTBO OPraHMYECKHX U
HEOPraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, MOJyYEeHHE U MPUMEHEHHUE.
Coenunenus kpeMHus B ipupoje. Obiue npeactaBienus 06 okcuae kpemuus(IV) u kpeMuueBoit
kuciote. CHIMKAThl, UX HCIOJIBb30BaHUE B OBITY, MEIHUIIMHE, MPOMBIIUIEHHOCTH. BaxHelme
CTpOUTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. I[IpoGiembl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

XUMUYECKUH SKCIEPUMEHT: H3y4deHHe oOpa3l0B HEOPraHMYECKHUX BEUIECTB, CBOMCTB

COJISTHOM KHCJIOTBI; IPOBCACHHUE KAaUCCTBCHHBIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI U Ha6J'IIOJI[eHI/Ie



MPU3HAKOB MX TMPOTEKAHUS, OMNBITHI, OTpaxkaronme (U3NYECKHe W XUMHUYECKHE CBOMCTBA
rajJjioreHOB U WX COEIUWHEHUU (BO3MOXHO HCIOJIb30BAHUE BUICOMATEPHAIIOB); 03HAKOMIICHHUE C
oOpasnamu XJopu10B (TaJlOT€HHJIOB); O3HAKOMJIEHHE C Oo0pa3liaMH cepbl U €€ COeNMHEHUSMU
(BO3MOKHO MCIIOJIb30BAaHUE BHICOMATEPHAIIOB); HAOJIOICHHE TTpoliecca O0yTrIMBaHUs caxapa Mo/l
JICUCTBMEM  KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI; M3Y4€HHE XHMHUYECKUX CBOWCTB
pa30aBIICHHON CEpHOW KHUCIIOTHI, MPOBEJACHUE KAYEeCTBEHHOW peakuu Ha cyib(ar-uoH u
HaOO/IeHNe TpHU3HaKa €€ TMPOTeKaHWs; O3HAKOMJICHHE ¢ (PU3WYECKUMH CBOMCTBAMH a30Ta,
docdopa 1 ux coequHeHNH (BO3MOXKHO HCIIOIB30BaHUE BHICOMATEPHAIIOB), 00pa3aMu a30THBIX
u GochOpHBIX yHOOPCHMH; IMONTydeHHEe, COOMpaHUE, pacro3HABaHWE W HM3YUYCHHE CBOKHCTB
aMMUuaKa; MpOoBeJICHNE KaYeCTBCHHBIX pPEaKlMii Ha WOH aMMOHHUS U (ocdaT-MOH U U3YYCHUE
MPU3HAKOB UX MPOTEKaHUs, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOW A30THOW KHCIOTHI C MEJIbIO
(BO3MOXHO MCMOJIb30BAaHUE BUCOMATEPHATIOB); U3YUEHHUE MOJIEIEH KPUCTAIUTMUECKUX PEIIETOK
anMasa, rpadura, QynnepeHa; 03HaKOMIIEHHE C MPOIECCOM aICOPOIMHM PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIIEM U YCTPOMCTBOM MPOTUBOTA3a; MOJydYeHHE, cCOOUpaHue, pacro3HaBaHue
U M3y4YCHHE CBOMCTB YTJICKMCIIOTO Ta3a; MPOBEICHUE KAUYECTBEHHBIX peaklMidi Ha KapOOHAT- U
CUJIMKAT-UOHbl M HW3Y4YEHUE I[PU3HAKOB HX MPOTEKAHUs; O3HAKOMIIEHHE C NPOLyKUHUEH
CUJIMKATHOM MPOMBIIIJICHHOCTH; PEIICHUE SKCIEPUMEHTAIbHBIX 3a/ad no Teme «Baxueliue
HEMETAJLJIBI M UX COCIUHCHUS.

MeTtanisl 1 UX COSINHEHUS

OO0miass xapakTepuCTUKa XUMHUYECKMX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucreme xumuiyeckux 3memeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckasi CBs3b M METATMYECKas KpUCTAJUTMYeCKas
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpspkeHud MertamwioB. (Du3nyeckue W XUMUYECKHE
cBoiicTBa MetaiyioB. OOiuMe crnocoObl MoxydeHusi MeTaioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[Ilenounble MeTaIIBL: TOJIO)KEHUE B [leproanyeckoil cucTeMe XuMHYECKUX JIEMEHTOB /1.
N. MengeneeBa; CTpO€HUE MX aTOMOB; HaxXOKJIE€HUE B mpupoje. PU3NYECKHE U XUMHYECKUE
CBOIiCTBa (Ha mpuMepe HATpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUsl U Kanwus. [Ipumenenue
IIEJIOYHBIX METAINIOB U UX COCOUHEHMI.

[[lenoyHo3eMenbHbIE METAJIBI MarHuid W KaJbLUU: ToNokeHue B Ilepmoamueckon
cucreme xumuueckux snemeHToB JI. M. MenneneeBa; CTpoeHME MX aTOMOB; HaxOXKICHUE B
npupojae. PU3NYECKUEe U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeilmme coennHeHus
KanbIus (OKCU, TUAPOKCU, coyn). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTPAHEHHUS.

Amomunuil: nonoxenune B Ilepumonnueckoin cucreme xumudeckux snemeHtos I, .



MeHnneneeBa; CTpOCHHE aTOMa; HaXOXKJICHHE B npupojae. Pu3ndyeckrue 1 XMMUYECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCHUJIA U THIPOKCH/IA ITFOMUHUSI.

Keneso: mnosnoxenne B Ilepronnueckod cucreMe XuUMHYEeCKHX anemeHtoB . U.
MenieneeBa; cTpoeHUE aToMa; HaXOXJAeHUE B rpupoje. Puznueckue U XMMHUYECKUE CBOMCTBA
xkenesa. Okcuapl, Tuapokcuasl u comm skenesa(ll) m xenesa(Ill), mx cocra, cBoiicTBa U
MOJTyYeHUE.

XUMUYECKUN SKCHEPUMEHT: O3HaKOMIIEHHWE C 00pas3llaMM METa/lIOB M CIUIaBOB, HX
bu3nYeCKUMU  CBOMCTBAMH; H3y4YEHHE PpE3yJbTaTOB KOPPO3UMH METAIIOB  (BO3MOXKHO
MCII0JIb30BAaHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEM B3aUMOCHCTBUS OKCH/IA KaIbIMs U HATPHUSI C
BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPHUATIOB); UCCIEAOBAHUE CBOMCTB JKECTKOM BOJBI;
mpolecca TOpPEeHUs >Keje3a B KHUCIOopoae (BO3MOXKHO HCIIOJIb30BaHHE BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEaKIIUN HA MOHBI (MAarHus, KaJablHs, aTIOMUHUS, IIUHKA,
xene3a(Il) u xxeneza(Ill), memu(Il)); HaOMIOCHNE U OMTHCAHUE MTPOIIECCOB OKPAITMBAHUS TUTAMECHU
MOHAMU HATPUS, KK U KaIbIUs (BO3MOKHO UCTIOJIb30BAHKUE BUICOMATEPHUATIOB); UCCIICIOBAaHUE
aM(pOTEepHBIX  CBOWMCTB THJPOKCHIA AalIOMMHHUS W TUAPOKCHIA LHHKA, peIlIeHue
9KCIIEPUMEHTANBHBIX 3a7au 10 TeMe «BaskHel e MeTaibl U UX COSAUHEHUSD.

XUMHUS U OKpYy’Karolas cpeaa

HoBeie maTepuansl u TexHonoruu. BemiecTBa M Marepuanbl B MOBCEIHEBHOM >KU3HU
yesioBeka. XUMHS U 30poBbe. be3onacHoe MCronb30BaHNE BEIIECTB U XUMUYECKUX PEAKIUN B
ObiTy. IlepBasi momoIIb NMPU XUMUYECKUX OXKOTrax M OTpaBieHHSX. OCHOBBI IKOJOTUUYECKOU
TPAaMOTHOCTH. XHUMHYECKOE 3arpsi3HEHHE OKpYXKarollel cpenasl (mpeienbHas JA0oMmycTHMast
koH1eHTpanus Bemiects — [1/IK). Ponb xuMuu B penieHuN 3K0TOTHIECKUX TPOOIIEeM.

[IpupoiHbIe UICTOYHUKH YTIJIEBOJIOPOOB (Yroiib, IPUPOIHBIN a3, HEPTH), MPOAYKTHI UX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIIUIEHHOCTH.

XUMUYECKUH SKCTIEPUMEHT: U3ydeHHne 00pa3IloB MaTepHalioB (CTEKIIO, CIIaBbl METAILIOB,
MOJIMMEPHBIE MaTEPHUAJIbI).

MexnpeaMeTHbIE CBSI3U

Peanuzarus MexxnpeaMeTHbIX CBSI3€d MpU U3YUYEHUM XHMUM B 9 Kiacce OCYIIECTBIISETCS
Yyepe3 UCTIONB30BaHNe KaK OOIIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISTFOIIIUXCS
CHUCTEMHBIMU JJISI OTJCIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYyYHBIC TOHSATHUS: HAy4HbIH (hakT, THUMOTE3a, 3aKOH, TEOpPHUs,
aHaJu3, CHHTE3, KJIIaCCU(PUKAIIHS, IEPUOANIHOCTD, HAOTIOICHUE, DKCIIEPUMEHT, MOJICTTUPOBAHHE,
W3MEpPEHHE, MOJIETTb, SIBJICHUE, TAPHUKOBBIN d(pdekT, TexHomorus, Marepuainsl. usnka: Matepusi,
aToOM, DJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHWJ, H30TOMbI, PaAMOAKTUBHOCTH, MOJIEKYIA,

3JICKTpI/I‘{CCKHﬁ 3apsa, MIPpOBOJHUKHA, TOJTYIIPOBOAHUKU, TUIJICKTPUKH, @OTOBHCMCHT, BCIICCTBO,



Teno, 00bEM, arperaTHOE COCTOSHHE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTb, KPUCTAJUTNIECKAsT
peméTKa, CIIJIaBBI, CI)I/ISI/I‘-IGCKI/IC BCJIMYMHBI, CAUMHUIBI U3MCPCHUS, KOCMHUYCCKOC IMPOCTPAHCTBO,
IUIaHETHI, 3BE371b61, COJIHIIE.

buonorusi: ¢orocunTes, npixanue, OMocdepa, IKOCUCTEMA, MUHEPAIbHBIC YIOOpCHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpadbl, TOPHBIE MOPOJBI, MOJE3HBIC

HCKOITAa€MbIC, TOIIJIMBO, BOAHBIC PECYPCHI.

IINTIAHWUPYEMBIE PE3VJIBTATBI OCBOEHU A

YUEBHOI'O ITPEAMETA «XUMUS»

N3yuenne XuMHM B OCHOBHOMW IIIKOJIE HAIMPABJICHO HA JIOCTHXKEHUE OO0Y4YaIOIIUMMCS
JINYHOCTHBIX, MeTaHpeILMeTHHX u HpGI{MeTHI)IX p€3yJII)TaTOB YCBOGHI/ISI yqe6H0r0 HpeIlMCTa.

JIMYHOCTHBIE PE3VJIbTATHI

JInyHOCTHBIE pe3yibTaThl OCBOCHMSI MPOTrpaMMbl OCHOBHOTO 001Iero oOpa3oBaHUs
JOCTUT'AKOTCS B XOOE€ 06yqu1/m XUMHUU B COINHCTBEC y‘IG6H01>i nu BOCHPITaTeJILHOfI OCATCIIBHOCTHU
Opranu3zanuu B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUHCKUMU COLMOKYJIBTYPHBIMU U TyXOBHO-
HPaBCTBCHHBIMU 1IEHHOCTSIMU, TIPUHATHIMU B OOIICCTBE MpPAaBHWJIAMH M HOPMaMHU TOBEACHUS U
CIOCOOCTBYIOT IMPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHSI U COIMATTN3ALINNA 00YUYaIOIIUXCSI.

JIMYHOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHCIIE B YACTH:

[TarproTruecKkoro BOCIIUTAHUS

1) 1LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HACJIEIUI0, TOHUMAHUSA 3HAYECHHUS XHUMHUYECKOW HAyKU B KU3HU COBPEMEHHOIO
o011ecTBa, CIMOCOOHOCTH BIIAJIETh JOCTOBEPHOM HHGPOpPMAIMEH O TMEPENOBbIX JOCTUKEHUSAX U
OTKpBITI/ISIX MHpOBOﬁ u OTquCTBeHHOfI XHUMHHU, SaHHTepeCOBaHHOCTI/I B HaquBIX 3HAHUAX 06
yYCTpPOMCTBE MUpa U OOIIECTBA;

I'paxxmanckoro BocriuTanus

2) mpeACTaBlIEHUs O COLMAIbHBIX HOpMax M MpaBHJIaX MEXINYHOCTHBIX OTHOLICHHUI B
KOJJIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOINECTBEHHO TIOJIE3HOHM, Yy4eOHO-
HCCIIEIOBATEILCKOM, TBOPUYECKON U IPYTHX BUAAX JIEATEIHHOCTH; TOTOBHOCTH K pa3HO- 00pa3HOM
COBMeCTHOI\/II JCSATCIIBHOCTHU HpI/I BBIITOJTHCHUHN y‘—Ie6HI)IX, IIO3HABATCIbHBIX 3aJa4, BBIIMIOJTHCHUN
XUMHUYCCKUX BKCHepI/IMeHTOB, CO31aHNN y'—Ie6HI)IX HpOGKTOB, CTpeMJ'IeHI/ISI K B3aUMOITIOHUMAaHHWIO
¥ B3aMMOITIOMOINM B MpoIlecce 3TON y4eOHOU AesITeNbHOCTH, TOTOBHOCTH OIEHUBATH CBOE
MOBEJICHUE U MOCTYIIKM CBOUX TOBAPHUIIEH C MO3ULIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCJEACTBHI MOCTYIIKOB;

HeHHOCTI/I HAY4YHOI'O TO3HAHUA



3) MHPOBO33PECHUECKHX TMPEACTABICHUH O BEIIECTBE M XHWMHYECKOW pEaKIHH,
COOTBETCTBYIOILIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAayKM M COCTaBJIAIOIIMX OCHOBY JJIs
NOHMMAaHHMS CYIIIHOCTH HayYHOU KapTUHBI MUPA; TIPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS MPUPOJIbI, B3AUMOCBA3SIX YEJIOBEKA C MPUPOTHON CPEOi, O POJIU XUMHUU B MO3HAHUU
9TUX 3aKOHOMEPHOCTEI;

4) no3HaBaTeIbHBIX MOTHUBOB, HApPaBICHHBIX Ha MOJIYYEHHUE HOBBIX 3HAHUI MO XUMHH,
HEOOXOIUMBIX [T 00BSICHEHUS HA0JII0JaeMbIX IIPOIIECCOB U SIBICHUH;

5) no3HaBarenbHOM, THPOPMAITMOHHON U YUTATEIbCKON KYJIbTYPbI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOW pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOW JHUTEPATYypOH, IOCTYIMHBIMHU
TEXHHUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOIOTHIA,

6) naTEpeca K 00y4eHHUIO U TTO3HAHUIO, JTI0003HATETLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa3oBaHnI0, IPOEKTHON M HCCIEAOBATEIBCKOM NEATEIBHOCTH, K OCO3HAHHOMY BBHIOOpY
HANPABIEHHOCTU U YPOBHs O0y4YEeHHS B ajbHEHIIEM;

®opMUpOBaHUs KYJIbTYPHI 3J0POBbS

7) Oco3HaHUS UEHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO,
YCTaHOBKM Ha 3JI0pPOBBIM 00pa3 >KWU3HMU, OCO3HAHHS MOCIEACTBHI U HENPHUITHS BPEIHBIX
NpUBBIUEK (YMOTpeOJIEHUsS] alKOTroJs, HApKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBuiI 0E30MaCHOCTH MPH OOPALICHUN C XMMUYECKUMH BEIIECTBAMU B OBITY M peasbHOU JKNU3HU;

TpynoBoro Bocnutanus

8) uHTepeca K MPAKTUYECKOMY H3Y4EHHUIO Mpodeccuid M TpyJda pazIudyHOro poja,
yBa)XKEHUE K TPYAY U pe3yJibTaTaM TPYI0BOM JEATEIbHOCTH, B TOM YHCJI€ HA OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHUHW 10 XUMHH, OCO3HAHHOIO BbIOOpAa WHIAMBUAYAJIbHONW TPaeKTOPUU
POJOJDKEHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH; ycnemHol mpodecCHOHaIbHON AEATENbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHHU; TOTOBHOCTh aJallTUPOBAThCS B MPOPECCHOHAIBHON Cpefie;

DKOJOTrH4YE€CKOr0 BOCIIUTAHUS

9) 3KOJOrMYEeCcKH 11€JIecO00pa3HOr0 OTHOIICHUS K NMPHUPOJAE KaK MCTOYHHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyIleCTBOBaHUS, MOHMMAHUS LIEHHOCTH 30pOBOro M Oe3omacHoro odpasa
’KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY M ICUXUUYECKOMY 37I0POBBIO,
OCO3HAHMsI LICHHOCTHU COOJIIOIEHUS IIpaBuiI 0€30MacHOr0 TOBEACHHUS MPH paboTe C BEIECTBAMH,
a TaK)Ke B CUTYyAIUAX, YTPOKAIOIIUX 3J0POBbIO U )KU3HU JIOJEH;

10) crtocoOHOCTH MPUMEHSTH 3HAHUS, MOTy4aeMble MPU U3YYCHUH XUMUHU, JUJIS PEIICHUS
3a/1a4, CBSI3AHHBIX C OKPYXKAIOLIEW MPUPOIHON CpelloM, MOBBIIIEHUS YPOBHS SKOJOTHYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX peleHus

MOCpEACTBOM METOJI0B XUMHH,



11) SKOJOrMYECKOro MBILIUICHUS, YMEHUS PYKOBOJICTBOBAaTHCS MM B IO3HABATENbHOM,

KOMMYHUKAaTUBHOHN U COLIMAJIBHOM IIPAKTHUKE.

METAIIPEJJMETHBIE PE3YJIbTATDI

B cocraBe MmeranmpeaMETHBIX PE3YyJIbTAaTOB BBIAEISAIOT 3HauUUMbIE A (OPMHPOBAHUSA
MHUPOBO33PEHUS OOILICHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTe3a, (HaKT, cHUCTEMA,
IIPOLIECC, AKCIEPUMEHT M JIp.), KOTOPHIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAY4YHBIX Y4E€OHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX MPeAMETOB (hOpMUPOBATh NPEICTaBIECHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCaJbHble yyeOHble AEHCTBUS (IIO3HABATENIbHBIE,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIE), KOTOPBIE OOECIeYHBAOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO U OCYIIECTBICHNUIO YU€OHOU JEATEIbHOCTH.

MeTtanpeameTHble pe3yinbTaTbl OCBOEHUS 00pa30BaTEIbHON

IIPOrpaMMbl [0 XUMHUHU OTPAXKAIOT OBJIQJCHUE YHHUBEPCAIbHBIMU I103HABATEJIbHBIMU
JNEUCTBUSIMHA, B TOM YHCIIE:

ba30BbIMM JIOTUYECKUMH IEUCTBUSIMU

1) ymMeHueM HCHOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS IIPU OCBOCHUU 3HAHUM:
PAacKpbIBATh CMBICII XMMHUYECKUX MTOHATHH (BBIIECNIATH UX XapaKTEpHbIE IPU3HAKU, YCTAHABINBATh
B3aMMOCBS3b C JAPYTMMHU IOHSATUSIMH), MCIIOJNB30BAaTh MOHATUS JUISl OOBSICHEHHS OTHENIbHBIX
(akTOB U SBJIEHUH; BEIOUPATh OCHOBAHUS U KPUTEPHUHU JIIs1 KIacCU(UKAIIMN XUMUYECKUX BEIIECTB
U XUMHUYECKUX PpeaKluil; yCTaHABIMBATh MPUYMHHO-CIEICTBEHHbIE CBSA3M MEXIy OOBEKTaMU
U3YYEHHUS; CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTUBHbBIC, E€AYKTUBHBIC, 110 AHAJIOTUN);
JIeJIaTh BBIBOJIbI U 3aKIIIOUEHUS;

2) yMeHMEM MpPUMEHSTb B IIpollecce TO3HAHMUS MOHATHS  (IIpeIMETHbIE U
METalpeIMETHbIE), CHUMBOJHMYECKHE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B  XUMHH,
peoOpa3oBbIBaTh IIMPOKO MPUMEHSAEMbIE B XUMHU MOJEIbHBIE PEACTABICHUS — XUMHUUYECKHH
3HaK (CHMBOJ 3JIEMEHTa), XUMHUYecKas (GopMyrna M ypaBHEHHE XUMHUYECKOW PEaKIUU — MpH
pelieHny yueOHO-T03HABATENIbHbIX 3a/1a4; C Y4ETOM 3TUX MOJIEIbHBIX NMPEACTABICHUI BBISBIIATD
U XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU U3Y4aeMbIX O0BEKTOB — XMMHYECKHX BEILIECTB U
XUMHUYECKHX PEAKIMN; BBIBIATH OOILIME 3aKOHOMEPHOCTH, MPUUYUHHO-CIECTBEHHBIE CBA3H U
MIPOTUBOPEUMS B U3y4aeMbIX IpoLleccax U SBJIEHUSX; MpeAsiaraTb KPUTEPUU JUIS BbBISIBICHHS
ATUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIT; CAMOCTOSTEIHLHO BEIOMPATh CIIOCO0 pelieHus: yueOHou
3ajauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILIEHH s, BHIOUPATh HanboJee MoIX 01N ¢ yu€ToM
CaMOCTOSITENIEHO BBIJIEJIEHHBIX KPUTEPUEB);

ba3oBbIMU HCCIIEA0BATENBCKUMHU AEHUCTBUSIMU

3) YMCHHEM HUCIIOJb30BATh MOCTABJICHHBIC BOIIPOCHI B KAYECTBC MHCTPYMCHTA ITO3HAHMA,



a TaKk)Ke B KaueCTBE OCHOBBI JJIs

(GopMHpPOBaHUS THIIOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

4) npuoOpeTeHue onbITa MO IUIAHUPOBAHUIO, OPraHU3ALUH U

IIPOBE/ICHUIO YUYEHUYECKHUX HKCIEPUMEHTOB: yMEHHE HAOII0AaTh 3a XOAOM IIpolecca,
CaMOCTOSITENIbHO IPOrHO3UPOBATh €ro pe3ynbTaT, (popMyaupoBaTh 0OOOLIECHHS U BBIBOABI 110
pe3yabTaTaM IPOBEIEHHOIO OIbITA, UCCIENI0BAHUS, COCTABIIATh OTYET O IPOJEIAHHOW padore;
Paboroii ¢ uaopmarmeit

5) ymeHHeM BbIOUpPATh, AaHAIU3UPOBATH M HHTEPIPETHPOBATH

MHGOPMALIMIO PA3TUYHBIX BHUIOB M (OpPM TNpEACTaBICHUS, MOIYyYaeMyI) W3 pPa3HbIX
UCTOYHUKOB (Hay4HO-NONYJSpHAsl JMTEpaTypa XHUMUYECKOIO COJAEp)KAHUS, CIPaBOYHbIE
nocoOusi, pecypcbl MHTepHeTa); KPUTUYECKH OLICHWBATh MPOTUBOPEUYMBYIO M HEJAOCTOBEPHYIO
uHpopmaruio;

6) yMeHMeM IpPUMEHATh pa3IMYHble METOAbl M 3alpochl IpU IMOUCKE M OTOOpe
UHPOPMALIUM U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX Ui BBINOJHEHHUS Yy4eOHBIX U
M03HABATEJIbHBIX 33/J]a4 ONpeAeEHHOr0 TUIA; IPUOOPETEHHE OIbITa B 00JIACTH UCIOIb30BaHUS
UHPOPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTWH,  OBJAJEHHE  KYJIbTYPOH  aKTHBHOTO
UCIOJIb30BAaHUSl PA3JIMYHBIX ITOMCKOBBIX CHUCTEM; CaMOCTOSTENIHO BbIOMPATh ONTHUMAIBHYIO
dopmy mnpeacraBieHUs HHPOPMALMU M WUIIOCTPUPOBATh pelIaeMble 3aJaud HECIOKHBIMU
CXeMaMH, AMarpaMMaMHu, ApyruMu popmMaMu rpaduki U UX KOMOUHAIUSAMU;

7) yMEHHUEM HCIIOJIb30BaTh M aHAJIU3UPOBATh B Tpoliecce yueOHOM U HcCae10BaTeNbCKOM
JEeSTeIbHOCTH UH(MOPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEIbCKOTO X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKarolle MpUpOaHON CPebl.

YHHUBepcabHBIMA KOMMYHHUKATUBHBIMU JICHCTBUSIMH

8) ymeHueMm 3aaaBaTh BONPOCHl (B XOJ€ AMAIOra W/WIM JAUCKYCCHUHU) IO CYIIECTBY
oOcyxxgaemMoil Tembl, (OPMYIMpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
IIPEUI0KEHHON 3a1a4H;

9) mnpuobOpereHue oOIbITa MPE3EHTAMM PE3yJbTaTOB BBIMOJHEHUS XHMHYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, JIAOOPATOPHOW HPPEKTHBHBIE CHOCOOBI pPELICHUS
yueOHBIX W [03HABATENbHBIX 3a7ay, CaMOCTOSITENIBHO COCTaBISATH WM KOPPEKTHPOBATH
MPEIOKEHHBIM AJITOPUTM ACHUCTBUN IPHU BBHINOJHEHUU 3aIaHUA ¢ YyYETOM ITOJIyYEHHUSI HOBBIX
3HaHUH paboTHI 1O UCCIETOBAHUIO CBOWCTB BEILIECTB, YUEOHOTO MPOEKTA);

10) 3aMHTEpECOBAHHOCTH B COBMECTHOM CO CBEPCTHHKAMU II03HABaTENbHOM U
UCCIIEIOBATEIbCKON JIEATENIbHOCTUH TPH PEIICHHHM BO3HHUKAIOIIMX MpoOjieM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLMH (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE

MTYPMbID», KOOpAUHAIsA COBMCCTHBIX HGfICTBPIfI, OMMPCACIICHUE KPUTCPHUEB IO OLCHKE KAa4YCCTBa



BBIMIOJTHEHHON palboThI U 1p.); YHUBEPCATbHBIMU PETYISATUBHBIMU JCHCTBUSIMU

11) yMeHueM CaMOCTOSITENIbHO OIpeAessaTh Ielu ACSITeNbHOCTH, IUIaHUPOBATb,
OCYILECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTb,
BbIOMpaTh Hambosnee i 00 M3ydaemblXx OOBEKTaX — BEIIECTBAX M PEAKIUSIX;, OICHUBATH
COOTBETCTBUE MOJIYYCHHOI'O Pe3yIbTaTa 3asBJICHHON 1EIIH;

12) ymeHueM HUCHOJB30BaTh M AHAIW3UPOBATh KOHTEKCTHI, IpE/IaraéMble B YCJIOBUU
3aJaHUN.

I[NPEAMETHBIE PE3VJIBTATHI

B cocraBe mnpenMETHBIX pE3yAbTATOB MO OCBOCHUIO OOS3aTEIBHOTO COJCPKAHMUA,
YCTaHOBJIEHHOIO JIaHHOW TMpUMEpHON pabouell MpOrpaMMoil, BBIACNAIOT: OCBOCHHBIC
oOydJaromuMMUCs Hay4YHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
npeaMeTHol oOnactu «XHUMHS», BUIBl AEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIPETALMU, IPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYALIUSIX.

[IpenqmeTHbie  pe3yabTaThl MPEACTABIEHBI IO TrojJaM OOy4YeHHS W OTPaKaioT
c(hOpPMUPOBAHHOCTH Y O0YUAIOLIUXCS CIASIYIONINX YMEHUIA:

8 KJacc

pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX MOHSATUH: aTOM, MOJIEKYJa, XUMHUYECKHM
AJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECh (OAHOPOJHAs M HEOJHOPOAHAs),
BAJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAsl U MOJIEKYJIsIpHAs mMacca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Jsi XUMHYECKOro 3Je€MEHTa B COEJMHEHUH, MOJISIPHBIH 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasi
peakuus, KiaccU(UKaIMs peakUui: peaklMM COECIUHEHUS, pPEeaKlUu pasIoKEHUs, peakluu
3aMeIlIeHus], peakliui 0OMeHa, 3K30- U SHJOTEPMUYECKHE PEAKIINU; TEeIUIOBOH 3 (eKT peakiuu;
AIpO aTOMa, PIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYecKas CBS3b,
NoJIsIipHasl U HEMOJspHas KOBaJEHTHAas CBs3b, MOHHASI CBA3b, MOH, KaTMOH, aHWOH, PacTBOp,
MaccoBast 10Jisl BellecTBa (IIpOLEeHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUH (CM. 1. 1) U IpUMEHSATH
STHU TOHSATHS IIPU ONMMCAHUU BEILIECTB U UX MPEBPAILCHUI;

HCIOJIb30BaTh XUMUUYECKYIO0 CUMBOJIUKY ISl COCTaBJICHUs (DOPMYIT BELIECTB M YpaBHEHU
XUMHUYECKHUX PEaKIIHii;

OTpeNIeNIATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COEIMHEHUSX; CTENEHb
OKHCIICHHSI 2JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; IPUHAJICKHOCTD BEIIECTB K ONPEIEIEHHOMY
KJIaccy coeAuHeHud 1o ¢GopMmysaM; BHJ XHMHUYECKOW CBs3M (KOBAJIGHTHAass W HOHHAs) B
HEOPraHMYECKUX COEAMHEHUSX;

packpsiBaTh cMbich [lepuoamueckoro 3akona [I. M. MenpgeneeBa: neMOHCTpUPOBATh



MOHMMAaHHE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHHUS B
[Teproandeckoit cucTeMe; 3aKOHOB COXPAHEHHSI MAaCChl BEIIECTB, TIOCTOSTHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YU€HUsI, 3aKOHa ABOTa/IpO; OMKCHIBATh U XapaKTEepHU30BaTh TAOIUUHYIO hopmy
[Tepuoanyueckoit CUCTEMbI XUMUYECKUX DJIEMEHTOB: Pa3JInyaTh MOHITUS «TJIaBHAs MoArpymnmna (A-
rpymnma)» u «modounas noarpynmna (b-rpymma)», manple W OoJbIIME TMEPUOABI; COOTHOCHUTH
0003HaYeHMsI, KOTOpbIE UMEIOTCs B Tabmuie «llepuonnyeckasi cucteMa XMMUYECKUX 3JIEMEHTOB
. . MeHnneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHUYECKUX JIEMCHTOB
(cocTaB u 3apsif aapa, o0lIee YUCIOo AMEKTPOHOB U PAaCHPEIeICHUE UX M0 3JEKTPOHHBIM CJIOSIM);

KJIacCU(UIUPOBATh XMUMUYECKUE 3JIEMEHTHI; HEOPraHMYECKHUE BEUIECTBA; XMMHYECKHE
peaxuu (1o YUCIy ¥ COCTaBY YYaCTBYIOUIMX B PEAKI[UHU BEIIECTB, M0 TEILIOBOMY 3P hEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX
KJIACCOB, MOATBEPXKAasi OMHCAHWE MPUMEPAMU MOJEKYISPHBIX ypaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKHUX PEaKIUi;

MIPOTHO3MPOBATh CBOMCTBA BEHISCTB B 3aBHCHMOCTH OT WX KaueCTBEHHOT'O COCTaBa;
BO3MOYKHOCTH IPOTEKAHMSI XUMUYECCKHIX MTPEBPAIICHUI B Pa3JIMYHBIX YCIOBHSIX;

BBIYHCIISTE OTHOCHTEILHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa 110 (hOpMyJie COEIMHEHUS; MACCOBYIO JIOJII0 BELIECTBA B PACTBOPE;
MIPOBOAMTH PACUEThI MO YPABHEHUIO XUMUYECKON PEaKIUu;

MIPUMEHSITh OCHOBHBIC ONEPAIMU MBICIUTEIHLHOW JCSITCILHOCTH — aHAIW3 W CUHTE3,
CpaBHEHHME, O000O0IIeHHe, CHCTEMaTH3allMio, KIacCU(UKAIMIO, BBISBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H — ISl U3YYEHUS CBOICTB BEUIECTB U XUMUUYECKUX PEAKIUI; €CTECTBEHHO-
HAyYHBIC METOJbI TO3HAHUS — HAOIIOJACHUE, W3MEPEHHE, MOJCIIMPOBAHHUE, JKCICPUMEHT
(peanbHBIN U MBICTICHHBIN ),

ClIeIOBaTh  TpaBHUJaM  TIOJB30BAHUS XUMHUYECKOHW TOCYAOW ®  JTAOOpPaTOpPHBIM
o0opymoBaHueM, a Takke TMpaBWiIaM OOpalieHUs C BeIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIMSMH TIO BBIMIOJIHEHUIO J1a0OPaTOPHBIX XHUMHUYECKHUX OIBITOB M0 TOJYyYEHHIO U
coOMpaHnio Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHUCIOPOJA), TPUTOTOBJICHHIO PACTBOPOB C
onpeAeN€HHON MacCOBOM JOJIEM pPacTBOPEHHOIO BENIECTBA; IUIAHUPOBATH W MPOBOJHTH
XUMHUYECKHE DIKCIEPUMEHTHI 1O PACIO3HABAHHUIO PACTBOPOB IIETOYEH M KHUCIOT C MOMOIIBIO
UHAUKATOPOB (JTakmyc, ¢heHondraiernH, METUIOPAHK U JIp.).

9 kiacc

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TOHSATHH: XUMUYECKUH DIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJOXXHOE BEIIECTBO, BaJCHTHOCTD,
JIEKTPOOTPHIIATEIILHOCTh, CTEICHb OKHUCIICHUS, XHMHYECKas pEaKIHs, XUMHYECKas CBS3b,

TEIIOBOM 3P PEKT peakiuu, MOJb, MOJISIPHBIA 00BEM, PACTBOP; AJIEKTPOJIUTHI, HEAIEKTPOIUTHL,



ANEKTPONIUTHYECKAsT JUCCOLMAlMS, PEaKIMu HOHHOIO OOMeHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBecHe, 00paTUMbIC U HEOOPATUMBIC PEAKIINHU, OKUCIUTETHHO-BOCCTAHOBUTEIIBHBIE PEAKITHH,
OKHCITUTENb, BOCCTAHOBHUTENb, OKHCICHHE M BOCCTAHOBIIEHHE, AJIOTPONHs, aM(pOTEPHOCTb,
XUMHUYECKasi CBs3b (KOBaJIGHTHAsi, HMOHHAs, METAJUIMUECcKas),KpUCTAJUIMUecKas peméTka,
KOpPpO3Usl METaUIOB, CIUIAaBbl; CKOPOCTb XHWMHMUYECKOW pEaKlHUH, MPEAeiabHO JIONyCTHUMAas
xoHuentpauus (IIJIK) Bemecrna;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATHM (CM. 1. 1) U MIPUMEHSITH
9THU TOHATHS IIPU ONMMCAHUU BEIIECTB U UX MPEBPAILICHUI;

MCIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY ISl COCTaBJICHUS (DOPMYIT BEIIECTB ¥ YPABHCHHIA
XAMHYECKUX PEAKIIUM;

OMPEIEATh BAJICHTHOCTh M CTENEHb OKUCJICHHUS XUMUYECKUX JIEMEHTOB B COCIMHEHHSIX
pPa3IMYHOr0 COCTaBa; MPUHAMJICKHOCTh BELIECTB K OINPEACIEHHOMY KIIACCY COEIMHEHUH IO
dbopMynaM; BIJ XUMUYECKOH CBS3H (KOBAJIGHTHAsS, MOHHASI, METAJUIMUECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX; 3apsi/l MOHA TI0 XUMHUYECKOW (hopmyrie; XapakTep cpeabl B BOJHBIX PAacTBOPAX
HEOPraHUYECKUX COCAMHEHHH, TUIT KPUCTAIUTMYECKOM PEeIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbici [lepuoandeckoro 3akona Jl. . MenneneeBa u 1eMOHCTPUPOBAThH €0
MOHMMAaHWE: OIMCHIBATh M XapaKTepu3oBaTh TaOmmuHyro (opmy [lepuogmdeckoil crcTeMbl
XUMHUYECKHUX SJIEMEHTOB: pazlinyarh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpymmna)», Manble W OONbIINE TEPUOJBI; COOTHOCUTH O0O3HAYEHUS, KOTOpHIE
UMEIOTCS B TIEPHOJWYECKON TaOJIMIle, C YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps]l s/ipa, 00IIee YUCII0 3JIEKTPOHOB U pacIipe/ieIeHUe UX 1o
AIIEKTPOHHBIM CIIOSIM); OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 2JIEMEHTOB U
UX COEIMHEHHWH B Mpeiesiax MajblX MEPUOJOB M TIABHBIX MOJATPYII C YYETOM CTPOEHHUS HX
aTOMOB;

KJIacCU(UIUPOBATh XMMHUUYECKHE DIIEMEHTHI; HEOPraHMYECKHE BEIIECTBA; XMMHUYECKUE
peakiuu (1Mo YMCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY 3P deKTy, 1o
M3MEHEHUIO CTETICHEH OKUCIEHUS XUMUYECKHUX JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) O0IINE U CHEIU(UISCKIE XUMUYECKUE CBOMCTBA MPOCTHIX
U CIIOKHBIX BELIECTB, MOJITBEPXkKAasi ONUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIU;

COCTABJISITh YPABHEHUS AIEKTPOJUTUYECKOM TUCCOLMAIMU KHUCIIOT, IIEJIOYe M COJIeH;
MOJIHBIE W COKpAIIEHHbIE YypaBHEHHUS pEaKIMii HOHHOTO OOMEHAa; ypaBHEHHUs peakiui,
MOATBEPKIAIOIINX CYIIECTBOBAHWE TEHETUYECKOW CBS3M MEXKIY BEIIECTBAMH Pa3IMYHBIX
KJIACCOB;

PaCKpbeIBaTh CYIIHOCTb OKHCIMUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ IoCpEaACTBOM



COCTaBJICHUS JIEKTPOHHOT0 OajlaHCa ITHX PEeaKLuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHUS; BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUECKUX MPEBPAIEHUI B PA3JINYHBIX YCIOBUSAX;

BBIUUCIIATE OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO UM MOJISIPHYIO MAaccChl BEIIECTB; MacCOBYIO
JIOJII0 XMMHUYECKOI0 3JIEMEHTA 110 (hopMyJie COeAMHEHNUS; MACCOBYIO JOJIIO BEILIECTBA B PACTBOPE;
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaklvi;

clleoBaTh IMpaBUaM  IIOJb30BAHHMSA XUMHUYECKOH IOCYJOW M  JIaDOpaTOpHBIM
o0opynoBaHMEM, a TaKkKe IpaBWwiaM  OOpallleHHs C BeIIeCTBAMM B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIOJHEHHUIO J1a0OpaTOPHBIX XHMHYECKUX OINBITOB IO MOJIYYEHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aMMHAKa M YTICKUCIIOTO ra3a);

IPOBOJIUTh PEAKLUH, MOJITBEPXKIAIOLUINE KAuyeCTBEHHBIH COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI- OpOMHUI-, MOIUA-, KapOoHaT-, (ocdar-, CUIHKAT-,
cynbdar-, THAPOKCHI-HUOHBI, KATHOHBI aMMOHHS ¥ HMOHBl HM3YYEHHBIX  METAJJIOB,
IPUCYTCTBYIOLIME B BOJHBIX PaCTBOPAX HEOPraHMUYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIC OMNEpAllMU MBICIUTEILHONW JEATEIIbHOCTH — aHAJU3 M CUHTE3,
cpaBHeHHe, 000011IeHNe, CUCTEMAaTU3aLUIO, BBIABICHUE IPUUYUHHO-CIIEACTBEHHBIX CBSI3eH — U1
U3YYEHHUS CBOICTB BELIECTB M XUMHUYECKHUX PEAKIIM; €CTECTBEHHO-HAyYHbIE€ METO/Ibl [T03HAHUS

— HabJr0IeHNe, U3MEPEHNE, MOJICTTMPOBAHNE, SKCIEPUMEHT (PeaJIbHBINA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBo 4acoB
Ne HanmeHnoBanue pasgenoB u JJIeKTPOHHbIE (undposrbie)
KoHTpoabHbIe IpakTuyeckue
n/n TeM MPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Xumusi — BaxHas o00JIacTh
eCTECTBO3HAHMUS " https://resh.edu.ru/subject/29/8/
| TIPaKTHYECKOH  JeATeNbHOCTH 5 https://foxford.ru/catalog/trainings/himiya/8-
YeJI0BeKa klass
https://foxford.ru/wiki/himiya/prevraschenivya-
| veschestv-himicheskie-reaktsii
https://foxford.ru/catalog/trainings/himiva/8-
2 | BemecTBa M XMMUYECKUE PEAKIINH 15 klass
. https://resh.edu.ru/subject/29/8/
Bosayx. Kucnopox. Iomstue 06 https://resh.edu.ru/subject/29/8/
4 | OKCHJIax 5 https://foxford.ru/catalog/trainings/himiya/8-
klass
https://foxford.ru/wiki/himiya/kislorod
Bognopon. Ilonsitue o https://resh.edu.ru/subject/29/8/
KHCJIOTaX U COMAX
5 5 https://foxford.ru/wiki/himiya/vodorod-ego-
fizicheskie-i-himicheskie-svoystva
KoIiMgecTREHALIE OTHOMICHHS B https://resh.edu.ru/subject/29/8/
XUMUHA o
https://foxford.ru/wiki/himiya/osnovnye-
6 5 ponyatiya-mol
https://foxford.ru/wiki/himiya/molmolyarnayama
ssa



https://resh.edu.ru/subject/29/8/
https://foxford.ru/catalog/trainings/himiya/8-klass
https://foxford.ru/catalog/trainings/himiya/8-klass
https://foxford.ru/wiki/himiya/prevrascheniya-veschestv-himicheskie-reaktsii
https://foxford.ru/wiki/himiya/prevrascheniya-veschestv-himicheskie-reaktsii
https://foxford.ru/catalog/trainings/himiya/8-klass
https://foxford.ru/catalog/trainings/himiya/8-klass
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://foxford.ru/catalog/trainings/himiya/8-klass
https://foxford.ru/catalog/trainings/himiya/8-klass
https://foxford.ru/wiki/himiya/kislorod
https://resh.edu.ru/subject/29/8/
https://foxford.ru/wiki/himiya/vodorod-ego-fizicheskie-i-himicheskie-svoystva
https://foxford.ru/wiki/himiya/vodorod-ego-fizicheskie-i-himicheskie-svoystva
https://resh.edu.ru/subject/29/8/
https://foxford.ru/wiki/himiya/osnovnye-ponyatiya-mol
https://foxford.ru/wiki/himiya/osnovnye-ponyatiya-mol
https://foxford.ru/wiki/himiya/molmolyarnayamassa
https://foxford.ru/wiki/himiya/molmolyarnayamassa

Bopna. PactBopsl. [lonsitue
00 OCHOBaHUAX

https://resh.edu.ru/subject/29/8/

https://foxford.ru/wiki/himiya/voda-stroenie-

7 > fizicheskie-i-himicheskie-svoystva
OCHOBHBIE KJIACCHI https://resh.edu.ru/subject/29/8/
HEOPraHMYECKUX COCAMHCHUMN

8 11 https://foxford.ru/wiki/himivya/klassifikatsiya-i-

nomenklatura-neorganicheskih-veschestv
Mepuoanuecknii  3aKOH M | https://resh.edu.ru/subject/29/8/
Ilepuonnueckas cucrema o o
XuMHueckux snementos J[. U. https://foxford.ru/catalog/trainings/himiya/8-
9 MemnneneeBa. CTpoeHue atoma ) klass
https://foxford.ru/wiki/himiya/periodicheskaya-
sistema-kak-graficheskoe-otobrazhenie-
periodicheskogo-zakona
XUMHUECKast CBSI3b. https://resh.edu.ru/subject/29/8/
OKHUCITUTEIBFHO-BOCCTAHOBH-
TeNbHBIC PeaKIuu https://foxford.ru/catalog/trainings/himiya/§-
klass
10 9 —
https://foxford.ru/wiki/himiya/okislitelno-
vosstanovitelnye-reaktsii
OBHIEE KOJIMYECTBO YACOB IIO 68
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https://resh.edu.ru/subject/29/8/
https://foxford.ru/wiki/himiya/voda-stroenie-fizicheskie-i-himicheskie-svoystva
https://foxford.ru/wiki/himiya/voda-stroenie-fizicheskie-i-himicheskie-svoystva
https://resh.edu.ru/subject/29/8/
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://resh.edu.ru/subject/29/8/
https://foxford.ru/catalog/trainings/himiya/8-klass
https://foxford.ru/catalog/trainings/himiya/8-klass
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://resh.edu.ru/subject/29/8/
https://foxford.ru/catalog/trainings/himiya/8-klass
https://foxford.ru/catalog/trainings/himiya/8-klass
https://foxford.ru/wiki/himiya/okislitelno-vosstanovitelnye-reaktsii
https://foxford.ru/wiki/himiya/okislitelno-vosstanovitelnye-reaktsii

TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoaudecTBo 4acoB
Ne HaunmenoBanue pasgenoB u JJIeKTPOHHbIE (undposrbie)
KoHTpoabHbIe IIpakTuyeckue
n/m  TeM MporpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
TIOBTOpeHHE U YIIyOlIeHNe 3HAHMIL https://resh.edu.ru/subject/29/8/
OCHOBHBIX pa3JIeJIOBKypca 8 kiacca o o
1 5 https://foxford.ru/catalog/trainings/himiya/9-
klass
OCHOBHEIE 3aKOHOMEPHOCTH https://resh.edu.ru/subject/29/9/
XUMHUYCCKHUX PEaKIIHi
https://foxford.ru/catalog/trainings/himiya/9-
) 4 klass
https://foxford.ru/wiki/himiya/klassifikatsiya-
himicheskih-reaktsiy
DNEKTPOIUTHYECKAs JTUCCOIUAIUS .
XUMHYeCKHe Peakiiy B paCTBOPax https://resh.edu.ru/subject/29/9/
https://foxford.ru/catalog/trainings/himiya/9-
3 8 klass
https://foxford.ru/wiki/himiya/teoriya-
elektroliticheskoy-dissotsiatsii-ted
O6mas XapaKTepHCTHKA https://resh.edu.ru/subject/29/9/
4 xumuueckux snementos  VIIA- 4 o o
rpynmsL. [anorenst https://foxford.ru/catalog/trainings/himiya/9-



https://resh.edu.ru/subject/29/8/
https://foxford.ru/catalog/trainings/himiya/9-klass
https://foxford.ru/catalog/trainings/himiya/9-klass
https://resh.edu.ru/subject/29/9/
https://foxford.ru/catalog/trainings/himiya/9-klass
https://foxford.ru/catalog/trainings/himiya/9-klass
https://foxford.ru/wiki/himiya/klassifikatsiya-himicheskih-reaktsiy
https://foxford.ru/wiki/himiya/klassifikatsiya-himicheskih-reaktsiy
https://resh.edu.ru/subject/29/9/
https://foxford.ru/catalog/trainings/himiya/9-klass
https://foxford.ru/catalog/trainings/himiya/9-klass
https://foxford.ru/wiki/himiya/teoriya-elektroliticheskoy-dissotsiatsii-ted
https://foxford.ru/wiki/himiya/teoriya-elektroliticheskoy-dissotsiatsii-ted
https://resh.edu.ru/subject/29/9/
https://foxford.ru/catalog/trainings/himiya/9-klass

klass

https://foxford.ru/wiki/himiya/obschaya-
harakteristika-i-stroenie-galogenov

Oo6mas XapaKTEePUCTHKA
XUMHMYECKHX dJeMeHTOB VIA-
rpynnsl. Cepa u e€ coeAMHEHUs]

https://resh.edu.ru/subject/29/9/

https://foxford.ru/wiki/himiya/obschaya-

6 harakteristika-i-stroenie-elementov-via-gruppy
https://foxford.ru/wiki/himiya/sera
O61as XapaKTepHCTHKA https://resh.edu.ru/subject/29/9/
XUMHYECKHX DJIIEMEHTOB VA- o
rpymmsl. Asor, pochop u mx 7 httr)s://quford:m/w1k1/h1mlva/ obschaya-
COe/IMHEHMS harakteristika-i-stroenie-elementov-va-gruppy
O6mas XapaKTepUCTHKA https://resh.edu.ru/subject/29/9/
XUMHYECKHX DJieMeHTOB IVA-
TPYIIIIBL. g https://foxford.ru/wiki/himiya/uglerod
Yrneponx © KpeMHHH U HX
COeIUHEHUS https//fOXfordm/Wlkl/hllea/kreman
OO61IHe CBOICTBA METAIIOB https://resh.edu.ru/subject/29/9/
4 https://foxford.ru/catalog/trainings/himiya/9-
klass
Baxueiimue MeTamisl U HX
COEIMHEHNS 18

https://resh.edu.ru/subject/29/9/



https://foxford.ru/catalog/trainings/himiya/9-klass
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-galogenov
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-galogenov
https://resh.edu.ru/subject/29/9/
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-via-gruppy
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-via-gruppy
https://foxford.ru/wiki/himiya/sera
https://resh.edu.ru/subject/29/9/
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-gruppy
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-gruppy
https://resh.edu.ru/subject/29/9/
https://foxford.ru/wiki/himiya/uglerod
https://foxford.ru/wiki/himiya/kremniy
https://resh.edu.ru/subject/29/9/
https://foxford.ru/catalog/trainings/himiya/9-klass
https://foxford.ru/catalog/trainings/himiya/9-klass
https://resh.edu.ru/subject/29/9/

https://foxford.ru/catalog/trainings/himiya/9-
klass

https://foxford.ru/wiki/himiya/sravnenie-i-
osobennosti-svoystv-schelochnyh-i-
schelochnozemelnyh-metallov

10

BemectBa u Marepuaisl B KU3HU
4eJI0BeKa

https://foxford.ru/wiki/himiya/prirodnye-
istochniki-uglevodorodov
https://foxford.ru/wiki/himiya/ekologicheskaya-
bezopasnost-himicheskogo-proizvodstva

OBLIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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https://foxford.ru/catalog/trainings/himiya/9-klass
https://foxford.ru/catalog/trainings/himiya/9-klass
https://foxford.ru/wiki/himiya/sravnenie-i-osobennosti-svoystv-schelochnyh-i-schelochnozemelnyh-metallov
https://foxford.ru/wiki/himiya/sravnenie-i-osobennosti-svoystv-schelochnyh-i-schelochnozemelnyh-metallov
https://foxford.ru/wiki/himiya/sravnenie-i-osobennosti-svoystv-schelochnyh-i-schelochnozemelnyh-metallov
https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov
https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov
https://foxford.ru/wiki/himiya/ekologicheskaya-bezopasnost-himicheskogo-proizvodstva
https://foxford.ru/wiki/himiya/ekologicheskaya-bezopasnost-himicheskogo-proizvodstva



