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1. ITosicHuTeILHASA 3aIIUCKA
Pabouas mporpamMma nmo y4eOHOMY MpeaMeTy «XHUMHs» 0a30BOr0 ypOBHS

000 TAOY CO «Jluueit-untepar 64» pa3paboraHa B COOTBETCTBUU C
TpeOOBaHUSIMU:

®denepanpbHoro 3akoHa oT 29 ngekabps 2012 roma Ne 273-d3 «O06
obpazoBanuu B Poccuiickoit deaeparum» (B pea. 29 urons 2017 rona);
npukaza MunnpocBenienus ot 22.03.2021 Nell5 «OG6 yTBepxaeHUU
[Topsinka opraHu3ani U OCYUIECTBJICHUS 00pa30BaTEIbHON JAESITEIbHOCTH
[0 OCHOBHBIM 00111€00pa30BaTeIbHBIM IMpOTpaMMaM — 00pa30BaTEIbHbIM
nporpaMMaM HadajbHOTO OOILEro, OCHOBHOTO OOIIEro M CPEeIHEro oOIIero
o0pazoBaHUs»;

npukaza Munnpocsemenus Poccunm ot 16.11.2022 Ne 993  «O6
yTBEpXKIeHUn (deaepasbHOH  00pa30BaTENbHOW TPOrPAMMbl  OCHOBHOTO
o611ero oopa3oBaHus;

[Tpukaza Muno6pnayku Poccuu ot 17.12.2010 Nel897 «O06 yTBepxkaeHUU
benepalibHOrO TOCYAapCTBEHHOIO0 00pa30BaTEIbHOIO CTaH/IapTa OCHOBHOTO
ob11ero oopa3oBaHus;

«Crtparerus pa3Butus Bocniutanus B Poccuiickoin denepanuu Ha nepuos 10
2025 ropma», ytBepxkiueHHas Pacnopsbxkenunem IlpaButensctBa Poccuiickoit
®epneparuu oT 29 mas 2015 roga Ne 996-p;

Canurtapnbie npaBuia CanlluH 2.4.3648-20 "CaHuTapHo-
AMUAEMHUOJIOTUYECKHE TpeOOBaHUS K OpraHu3alusM BOCHUTAHUS U
0o0y4eHus, OTIbIXa U O3JOPOBJICHUS JETe U MOJOJAEKHU'", YTBEPKICHHbBIN
MOCTaHOBJIIEHWEM [JITaBHOrO TOCYJapCTBEHHOIO CAHUTAapHOIO  Bpaua
Poccuiickoii @enepanun ot 28 ceHTsiops 2020 roga Ne 28;

Canutapusie mpaBwia u Hopmbl CanlluH 1.2.3685-21"T'uruennueckue
HOpMATHBBI W TpeOoBaHMsI K oOecrmeueHnuto Oe30MacHOCTH U (WIIn)
0e3BpeHOCTH TSl YeloBeKa (haKTOpPOB Cpelbl 0OMTaHUs", YTBEPKICHHbBIE
MOCTAHOBJICHHEM [ J1aBHOrO TOCYJIapCTBEHHOTO CAHUTApHOIO  Bpaua
Poccuiickoit ®enepanuu ot 28 siuBaps 2021 roga Ne 2;

OcHoBHOI ~ 001I€00pa30BaTEIbHON MPOrpaMMOM  OCHOBHOI'O  OOIIETO
oopazoBanus 'AOY CO «Jluneit-uatepHat 64»;

[Tporpammel Boctiutanust 'AOY CO «JIuueit-untepHat 64»;

Konuenuust  mpemnojgaBanust ~ yuyeOHoro  mpenMera — «XHMHS» B
oOpa3zoBaTeNbHBIX Opranuzanusax Poccuiickort depeparuu, peanu3yronmx
OCHOBHBIE 00pa3oBartesibHbIe TTporpaMmbl 0T 03 nexadpst 2019 roga Ne 1K -
4 BH;

denepanbHBIi  TIEPEUCHb JJIEKTPOHHBIX  00pPa30BATENBHBIX  PECYPCOB,
JONYIIEHHBIX K  HUCIOJB30BAaHUIO MPU  peaM3alud  HUMEIOIIUX
rOCYJapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTEIbHBIX MTPOTrPaMM HAYATBHOTO
oOmero, OCHOBHOTO  00miero, cpemHero  oOmero  oOpa3oBaHUA,
yTBEPKJI€HHbIN npukazoM Munnpocsemenns Poccun ot 02.08.2022 Ne 653
@denepasibHbIl  TepeYeHb ~ YYEOHHMKOB,  YTBEPXKIEHHBIM  MPUKa30M
Munnpocsenienus ot 21.09.2022 Ne 858



e yyeOHBIE MMOCOOMS, KOTOpBHIE BBIMYCKAIOT OpraHU3alMd W3 TepeyHs,
YTBEPKACHHOTO IipukazoM Munoopuayku ot 09.06.2016 Ne 699

1.1. O0masi xapakTepucTHKa Yy4eOHOro mnpeamera «Xumus. ba3oBbli
YPOBEHb»

[Ipenmery «Xumus» NPUHAAICKHUT BaKHOE MECTO B CHCTEME OOIIEro
oOpa3oBaHUs u BOCIIUTAHUSA COBPEMEHHOI'0 oOyuJaromerocs
B YCJOBHUAX IOJUKYJIBTYPHOTO MHUpAa. 3HAHUE XUMHUHU CIy>)KUT OCHOBOM s
dbopMHpOBaHUS ~ MHUPOBO33PEHHUS]  OOYyYalOLIErocs, €ro MpeACTaBICHUN O
MaTepUalbHOM E€IUHCTBE MHpPA, BOXHYIO pOJIb UTPatOT (GOpMHUpPYyEMbIE XUMHUEH
MPEACTABICHNUS] O B3aMMOIPEBPALICHUSX DHEPrUM U OO0 SBOJIOLMU BEIIECTB B
OpupoAe, O MyTAX pEHIeHUs TI100albHBIX MNpoOJieM YCTOWYMBOIO pPa3BUTHUSA
YEeJ0BEUECTBA — CBhIPEBOM, DJHEPIETUYECKOM, MUIIEBOM M IKOJIOIMYECKOU
6e3omacHocTH, MpoOJIeM 3IpaBoOXpaHeHUs. M3yueHue XUMHUU: CIIOCOOCTBYET
peanu3anii BO3MOXKHOCTEH ISl CaMOpa3BUTHUS W (OPMHUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ oOmel W (GyHKIUOHAIBHOW TPAaMOTHOCTH; BHOCHUT BKJIAJl B
dbopMHUpOBaHNE MBIIIUICHUS U TBOPUYECKUX CITIOCOOHOCTEH 00yJarOIINXCcsi, HABBIKOB
WX  CaMOCTOSITEIbHOM  y4eOHOW  JEATENBHOCTH, OKCICPUMEHTAIBHBIX U
WCCJIEIOBATEILCKIX YMEHUHN, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKHU3HU, TaK U B
npoeCcCHOHATLHON  JEATENBPHOCTH, 3HAKOMHT CO CHECIU(PUKONH HAYIHOTO
MBIIUICHUS, 3aKJIA/IBIBAET OCHOBBI LIEJIOCTHOIO B3IVI/IA HA €AUHCTBO MPHUPOIBI U
YEJI0BEKA, ABJISIETCS OTBETCTBEHHBIM ATaIroM B dbopmHpoBaHUU
€CTECTBEHHOHAYYHOU IrPaMOTHOCTH oOyyJarommxcs; CIOCOOCTBYET
(GbOopMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
npUpoe, K YEIOBEKY, BHOCUT CBOW BKJIAJ B DJKOJIOIMUYECKOE OOpa3oBaHUE
00yJarImMXxcs.

JlanHble HampaBiIeHHUs B OOYYEHMH XHUMHH OOECIIEUMBAIOTCS CHELM(PHUKOMA
comepxkaHusi y4eOHOrO  mpeaMera, KOTOPBIA  SIBISIETCS  MEJaroru4ecKu
aIalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pasButusa. Kypc Xumum Ha ypOBHE OCHOBHOTO 0OmmIero oOpa3oBaHUS
OPUEHTHUPOBAH HA OCBOCHHE OOYUYAIOIIMMHUCS CUCTEMBI MEPBOHAYAIBHBIX MMOHSTUN
XUMHUH, OCHOB HEOPraHUYECKOM XUMHUHM U HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX
NOHATUM OpraHudyeckor xuMuu. CTPYKTypa COJAEpkKaHUSA MPOrPAMMBI 110 XUMHUU
chopMUpOBaHa Ha OCHOBE CHUCTEMHOTO Mojxoja K e€ m3yueHuto. CopeprxkaHue
CKJIQJIBIBAETCS U3 CHCTEMBI MOHATHH O XMMHYECKOM DJIEMEHTE U BEILIECTBE U
CUCTEMbI TMOHATUA O XUMHUYECKOM peakiuu. OO0e 3TH CUCTEMBl CTPYKTYpHO
OpraHU30BaHbl MO TMPHUHIMITY IOCIEI0BATEIbHOTO Pa3BUTHS 3HAHWKM HAa OCHOBE
TEOPETUYECKUX NPEACTABIECHUNA PA3HOTO YPOBHSA: aTOMHOMOJEKYJISIPHOTO YUYEHUS
KaKk OCHOBBI Bcero ecrectBo3HaHus; [lepuonumueckoro 3akona JI.M. MenzaeneeBa
KaK OCHOBHOTI'O 3aKOHa XWMHU; YYEHHUS O CTPOCHUM aTOMa M XUMHUYECKOU CBS3U;
IpEJCTaBICHUNH 00 3JIEKTPOJUTHUYECKON ITUCCOLMAIMU BEUIECTB B pacTBOpax.
TeopeTnyeckre 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE SMIUPUYECKH MOJyYEHHBIX
¥ OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIIEIOBATEILHO OT OJHOTO YPOBHS K
JIPYroMy, BBITIONHSS (YHKIMA OOBSCHEHUS W TMPOTHO3MPOBAHUS CBOWCTB,
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CTPOEHHUS U BO3MOKHOCTEH IPAKTHYECKOr0 IIPUMEHEHUS U MTOJIyYEHUS N3Y4aeMbIX
BEILIECTB.

OcBoeHune mporpaMmbl IO XUMHH CHOCOOCTBYeT  (HOpMHpPOBAHHIO
IIPEACTABICHNS] O XUMHUYECKOM COCTABIIAIONICH HAYyYHOW KapTUHBI MHPA B JIOTUKE
€€ CHUCTEeMHOM NPUPOJABI, LEHHOCTHOIO OTHOLIEHUS K HAy4YHOMY 3HAHHUIO U
METOJaM IO3HAaHMS B Hayke. l3yueHne XUMUH HPOUCXOAUT C IPUBJICYEHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MPeAMETOB: «OKpYKaIOMUNH MHUDPY,
«buosorus. 5—7 kiaccel» u «dusuka. 7 Knacey.

IIpy wW3y4eHMM XUMHMM [POUCXOAUT (HOPMHpPOBAHUE 3HAHMA OCHOB
XMMHMUYECKON HayKH Kak 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKON
NEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOW KYJBTYpHI.
3amaya y4yeOHOIrO IpeAMETa COCTOUT B (OPMUPOBAHUU CUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEHUIUX (DAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX TOJIOKECHHM,
JOCTYMHBIX 0000IIEHUI MHUPOBO33PEHUECKOTO XapakTepa, sA3blKa HAyKH, B
OpuOOIIEHNHM K HAy4YHbIM METOJaM T[I03HAHUSA TMPU HU3YYCHHH BEIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTHUU MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHWH B YueOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHUHM MpPaBHJ O€30MacHOr0 OOpaleHHs C BEUIECTBAaMHU B
IIOBCETHEBHOM KU3HH.

1.2. Hean yyeOHoro npeamera «Xumus. bazoBbiii ypoBeHb»

IIpu n3yyeHUH XMMHUM HA YPOBHE OCHOBHOT'O O0IIEro oOpa3oBaHUs BaKHOE
3HAUEHUE TMpUOOpENM TaKUEe LEead, Kak: (OPMUPOBAHHUE HHTEIUIEKTYaJIbHO
pa3BUTON  JIMYHOCTH, TOTOBOM K  CamM0O0Opa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEJIBHOMY IPHUHIATHIO PELIEHHUH, CIOCOOHOM aJanTupoBaThes K OBICTPO
MEHSIOLUMCS YCIIOBUSIM JKHU3HM; HAIIPABJIEHHOCTh OOYUEHUSI Ha CUCTEMAaTUYECKOE
npuoOIIeHNE 00yYarOIUXCsl K CAMOCTOSITEIbHOM 1T03HABATEIbHON JESTEIbHOCTH,
HAayYHBIM METOJaM I[IO3HaHUs, (QOPMHUPYIOIIMM MOTHBALMIO U  Pa3BUTHE
CHOCOOHOCTE K XUMHHM;  OOECHeYeHHE  yCIIOBUHM,  CHOCOOCTBYIOLIMX
IpUOOPETEHUIO 00YYAIOIIUMHUCS ONBITa Pa3HOOOPa3HON JEATENbHOCTH, MMO3HAHUS
¥ CaMOINO3HAHUsA, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLIMI), HWMEIOIINX
YHHUBEpPCAJIbHOE 3HAYCHHE JUIA Pa3IMYHBIX BUAOB ACSITENbHOCTH; (HOPMHUPOBAHHE
oOmieil (yHKIMOHAIbHOW W E€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, B TOM YHCIIE
YMEHHM OOBSCHATH U OLICHUBATH SBJICHUS OKPYKAIOIIETO MUPA, UCIIONIb3YS 3HAHUS
U OIBIT, IOJy4YCHHBIC NPU HU3yYCHUM XUMHUH, NPUMEHATh UX IPU PELICHUU
npo0JsieM B MOBCEIHEBHOM >KM3HU U TPYIOBOW JEATENBHOCTH; (POPMHUPOBAHUE Y
00y4arImuxcsi TYyMaHUCTUYECKUX OTHOLIEHUM, TOHUMaHUsI LIEHHOCTH XUMUYECKUX
3HAaHUW 711 BBIPAOOTKU 3KOJOTHYECKH L€1eco00pa3HOro NOBEACHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUs CBOErO 3JI0POBbS U OKPYKAOLIEH
OPUPOJIHON cpeabl; pPa3sBUTUE MOTUBALMM K OOYYEHHIO, CIOCOOHOCTEH K
CaMOKOHTPOJII0O M CAMOBOCHUTAHHIO HAa OCHOBE YCBOCHMS OOIEYEIIOBEYECKUX
[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQuIIsi UM HAIpaBIEHHOCTU
JaNbHENUIIEro 00yUYeHusl.

1.3. Mecro yuyeOHOro mpeamera «Xumus. ba3oBblil ypoBeHb» B yueOHOM
IUIaHe



PabGouas mporpamMmma paccuuTaHa Ha 2 4daca B HeJento, 68 4acoB B rojl B 8-M
Kjacce u 68 yacoB B rox B 9-m kiacce (13 pacyera Ha 34 y4ueOHbIX Hemenn), 136
94acoB 3a YPOBEHb 00pa30BaHMUs.

2. Conep:xxanue yueOHOro npeamera «Xumus. bazoBblii ypoBeHb»

Conep:xkanue o0ydyenusi B 8 kiacce.

IlepBoHaYa/IbHbIE XUMHYECKHE IOHATHSA

[Ipenmer xumuu. Poinb XUMHM B KU3HU 4YEJIOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemjectBa. Du3nMueckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemecTB. [lonsATne 0 Meronax mo3HaHWs B XMMHM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pasneneHust cmeceil. ATOMBI U MOJEKYJbl. XUMHYECKHE 3JIEMEHTHI.
CHUMBOJIBI XUMUYECKHX 3JIEMEHTOB. [IpocThie M CIlIOXkKHBIE BellecTBa. ATOMHO-
MOJIEKYJIIpHOE yueHue. Xumudeckas Gpopmyiia. BaleHTHOCT aTOMOB XUMHUYECKHUX
AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BewecTB. OTHOCUTENbHAs aTOMHAas
Macca. OTHoOcUTENbHAs MOJEKYJIsIpHas macca. MaccoBast A0JII XHMHYECKOIO
anemeHTta B coennHeHuu. KosmuectBo BemectBa. Monbs. MonsipHas Macca.
B3anmoCBA3b KOJIMYECTBA, MacChl M YHCIA CTPYKTYPHBIX EIWHUI] BEILECTBA.
Pacuétel mo ¢opmynaMm XuMHUUECKUX coeluHeHud. dusznueckue u XUMHUYECKUE
ABICHUS. XHUMHUUYECKass peakuus W €€ NpPHU3HAKH. 3aKOH COXPAaHEHUS MAaccChl
BEIIECTB. XHUMHUYECKHME YypaBHeHUs. Kiaccupukamuss XUMHUYECKUX peaKuui
(coemuHeHus, Pa3I0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuu  dKcnepumenm. 3HAKOMCTBO C XHMHMYECKOM IIOCYZIOW,
npaBwiaMu paboThl B j1abopaTtopuu U mpuémMamu oOpalleHusi ¢ J1abopaTOpHBIM
o0opy/ZOBaHHEM, U3YYEHHE U ONUCaHHe (PU3NYECKUX CBOWCTB 0Opa3loB
HEOPTraHWYECKUX BEIIECTB, HAOMI0JeHnEe (u3nueckux (IUIaBlIeHHE BOCKA, TasHUE
JbAa, pacTUpaHHE caxapa B CTYNKE, KUIEHUE U KOHJEHCAlus BOJAbI) U
XUMUYECKUX  (TOpeHHue  CBeYM, MPOKAJMBAHME  MEAHOW  MPOBOJIOKH,
B3aMMOJICUCTBUE MEJa C KUCJIOTOM) SIBJICHUM, HAOIIOIEHUE U ONMCAaHUE MPU3HAKOB
MPOTEKaHUSI XUMUUYECKUX PEeaKIUi (pa3yloKeHHe caxapa, B3aMMOJIHCTBUE CEPHOU
KHUCIIOTBI C XJIOpUI0M Oapusl, paznoxenue ruapokcuna menu (II) npu narpeanuu,
B3auMojieiicTBUe keie3a ¢ pactBopoMm coid Mmeau (II), usydenuwe crnocoOoB
pasneneHuss cMeceid (C TOMOIIBI0O MarHuTa, (UILTPOBAHHE, BBINAPUBAHUE,
TUCTWUISIIMS, XpoMarorpadusi), MNpPOBEACHHE OYHCTKH MOBAapEHHOM COJH,
HAOJII0/ICHUE U OMMCAaHUE PE3yJIbTaTOB MPOBEICHUS OIbITa, WLIIOCTPUPYIOIIETO
3aKOH COXPAaHEHHMsI MacChl, CO3JaHUE MOJIETEH MOJIEKYJI (ILIAPOCTEPKHEBBIX ).

Ba:xHeimue npeacTaBuTe I HEOPraHUYECKHX BELECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucimopos — 371€MEHT U IpoOCToe
BelecTBo. Haxoxknenuwe kuciopoga B MpUpoAE, (PU3MYECKHE U XUMHUYECKUE
cBoicTBa (peakuuu ropeHus). Oxcupapl. [Ipumenenune kwuciopoga. CrocoObl
NOJIy4eHHUs] Kuciopoja B JjabopaTopuu U mHpomblluieHHOCTH. Kpyrosopor
kuciopoga B mnpupoje. O30H — amwioTpornHas MoJauduKanus KUCIOpO.a.
TemnoBoi 3hPexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U
DHAOTEPMHUYECKHE pEAKIUU. TOIUIMBO: yrojb M METaH. 3arpsi3HEHUE BO31yXa,
yCWJIEHHE NapHUKOBOTO 3(dekra, paspylieHue 030HOBOro cios. Bomopom —
3JIEMEHT U IpocToe BemiecTBo. HaxoxxaeHue Bogopoaa B mpupoae, PU3ndeckue u
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XUMHUYECKUE CBOICTBA, MPUMEHEHHE, CHOcOoObl mosydeHusi. Kuciaotel u couu.
Mounsipabiii 00bEM ra3oB. Pacuérel mo xumuueckuM ypaBHeHUs M. Dusnueckue
cBorcrBa BOAbl. Boma kak pactBopurenb. PactBopel. Hacelmennsie u
HEHACBIILICHHbIE pPacTBOpbl. PacTBOpMMOCTH BemecTB B Boxe. MaccoBas 1oJiA
BEILECTBA B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Poib pacTBOpoB
B IIPUPOJE M B JKHU3HU 4enoBeka. KpyroBopoT BOAbl B MpUPOJE. 3arpsi3HEHUE
npupoaHbix Boia. OxpaHa W OYHMCTKa MNPUPOAHBIX BoA. Kiaccudukanus
HEOPTaHUYECKHUX COEAMHEHHUI. Okcuapl. Knaccuduxanus OKCH/IOB:
cosieoOpasymoiiue (OCHOBHBIE, KUCIOTHBIC, aM(pOTEpPHBIE) U HECOJICOOpa3yIOIIHE.
Homenknatypa oxcuynoB. @Duznueckue M XUMHYECKHME CBOMCTBA OKCHJIOB.
[Tonyuyenue oxcugoB. OcHoBanus. Kiaccudukanuss OcCHOBaHUUM: MIENOYH U
HEpacTBOpUMbIE OCHOBaHMA. HomeHknarypa ocHoBanuil. ®duznueckue u
XUMUYECKHE CBOMCTBAa OCHOBaHuM. llomyuenne ocHoBanuii. KucmoTsl.
Knaccudpukanus kuciaor. Homenknatypa kucioT. Pusnyeckue M XUMHUECKHE
ceoucTBa KucaoT. Psan aktuBHoctn metaimuioB H.H. bekerosa. Ilonyuenue kucmior.
Comu. Homenxnatypa cosieil. PU3HMYECKME W XUMUYECKHE CBOMCTBA COJIEH.
[lonyuenue conen. l'eHeTmyeckas CBA3L MEXAy KIAaCCaMH HEOPraHUYECKUX
COCIUHEHUN.

Xumuueckuu 3Kcnepumenm: KA4ECTBEHHOE OINPENEIICHUE COIEpKaHUsA
KHUCJIOpOJla B BO3AYXE, IMOJIyY€HHE, COOMpaHue, paclno3HaBaHUE M HU3YUYCHHE
CBOMCTB KHUCJIOpOJa, HAOMIOJIEHWE B3aWMOJECHCTBUSA BEIIECTB C KHUCJIOPOJIOM U
yCJIOBHSI BO3HUKHOBEHMSI M TpEKpallleHus ropeHus (mokapa), 03HaAaKOMJIEHHE C
oOpa3llaMi OKCHUJIOB U OIMCAaHUE HUX CBOWCTB, IMOJy4Y€HUE, COOHMpaHuUe,
pacro3HaBaHME W M3yYE€HHE CBOMCTB BOJOpoJa (rOpeHue), B3aMMOJICUCTBHE
Bogopona ¢ okcuaoM menu (II) (Bo3MOXKHO HCMONB30BaHUE BUAEOMATEPUATIOB),
HaOMoZieHue 00pa3loB  BEUIECTB  KOJIMYECTBOM |  MOJb, HCCIEIOBaHUE
OCOOCHHOCTEl  pacTBOPEHHUS BEHIECTB C  PA3NIUYHOM  PacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C ONPEACIEHHOM MAaCcCOBOM JIOJIEM PacTBOPEHHOIO
BEILIECTBA, B3aUMOJCICTBHE BOJBl C METaNIaMU (HATPUEM U KaJbIUEM)
(BOBMOXKHO  HCIIOJIb30BaHHWE  BHUICOMATEPHANIOB), HCCIEIOBaHHE  O0O0pa3LoOB
HEOPraHUYECKUX BEIIECTB PA3IMYHbIX KJIACCOB, HAOIIOACHHE U3MEHEHUS! OKPACKU
WHJIIKAaTOPOB B PACTBOPAX KUCJIOT U LIEI0YEH, U3yUEHNE B3AUMOJCUCTBUS OKCHIA
Menu (II) ¢ pacTBOpoM CepHOM KHUCIOTHI, KHUCIOT C MeETajulaMu, peaKluid
HEWTpaau3aluy, NOJYyYEHHE HEPACTBOPHUMBIX OCHOBAHWI, BBITECHEHHE OJHOTO
MeTaJljla IPYyTrUM U3 pacTBOPA COJIM, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxkHenme Kiaccbl HEOPraHMYECKUX COCAUHEHUI.

IMepuoanueckuin 3axkoH u Ilepuoamyeckass cucreMa XMUMHYECKHX
iemeHnToB JI.U. MenngeneeBa. CrtpoeHue aroMoB. XHMMHUYECKAsi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbBIC PEAKIMHU

[lepBbie MOMBITKH KiIAcCU(UKALUA XUMHUYECKUX 3iieMeHTOB. [lonstue o
IPYIIax CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE W IIEJIOYHO3EMENIbHBIE METAJLIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yloT aM(pOTEepHbIE OKCUIBI
u ruapokcuabl. Ilepuoanmueckui 3akoH. [lepumoamyeckass cucrema XMMUYECKUX
anemenToB J.M. Menneneea. Kopotkonepuoganas u JiIMHHONEPUOAHAST (POPMBI
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[Tepuoanueckon cucrembl xumuueckux 3yemeHToB .M. Menaeneesa. lleproasl u
rpymibl. @U3HYECKUl CMBICI MOPSIAKOBOrO HOMEpPA, HOMEPOB MEPUOIa U TPYIIIBI
anemeHTa. CtpoeHue aroMoB. CocTaB aTOMHBIX saep. M30Tombl. DIEKTPOHBI.
CTtpoeHue 3JIEeKTPOHHBIX 000JI0UYEeK aTOMOB MEpBBIX 20 XMMHUYECKHUX 3JIEMEHTOB
[lepnognueckon cucremsl .M. Menneneea. XapakTepuCTHKa XUMHYECKOTO
JIEMEHTa Mo ero mnoJiokeHuro B Ilepmommueckon cucreme J[.M. Menneneesa.
3aKOHOMEPHOCTM M3MEHEHHMS pajuyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U Nepuoaam. 3HaYEHUe
[Ieproguueckoro 3akoHa u [lepuoandyeckoi CUCTEMbI XUMUYECKUX JIEMEHTOB IS
pa3Butuss Hayku W npaktukd. .M. MeHnngeneeB — y4€HBIM W TpaKJIaHUH.
Xumuueckass  cBsizb. KoBasieHTHas  (ToJisipHAsE M HEMOJSIpHasi)  CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XMMHUYECKUX dJIeMEHTOB. MoHHas cBs3b. CreneHb
okuciieHusi. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE peakunu. [Iponecchl OKucIeHus
Y BOCCTaHOBJICHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii sKcnepumeHm: WM3y4eHUE OOPA3IOB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aMMOJICHCTBHE THIPOKCHUIA LHMHKA C PACTBOPAMHU KHCIOT U
1IEJIOYEH, MPOBEACHUE OIBITOB, WJUIFOCTPUPYIOIIUX IPUMEPBl OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKUUI (TOPEHUE, PEAKIIUH PA3JIOKEHUS, COEITUHEHHUS ).

Meoxcnpeomemnule cesazu

Peanu3anus MeXnpeIMETHBIX CBS3€M NpH HM3yYEHHMM XMMHHM B 8 Kiacce
OCYILECTBIISIETCS 4Yepe3 MCIOJb30BaHME KaK OOMIMX €CTeCTBEHHOHAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MTPEIMETOB
€CTECTBEHHOHAYYHOTO IUKJIA.

OO01re ecTeCTBEHHOHAYUYHbIE MOHSATUA: HAy4YHbIH (PakT, runoresa, Teopus,
3aKOH, AaHaJiu3, CHUHTE3, KiIacCUPUKalus, TEepUOAUYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBICHUE.

®dusnka: marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIUJ,
U30TOIBI, PAJAMOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKHI 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (GU3NUYECKUE BEIMYUHBI, CTUHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37b1, COTHIIE.

buonorus: gorocuntes, apixanue, buochepa.

['eorpadus: armocdepa, rtugpochepa, MHUHEpabl, TOPHBIE MOPOJIBI,
MI0JIE3HBIE UCKOIIAEMbIE, TOILINBO, BOAHBIE PECYPCHI.

Conepxanue o0yyenusi B 9 Kkiacce.

BemecTBo M XMMHUYeCKas peaKus

[lepuonnueckuil 3axoH. Ilepuoanueckas cucTeMa XMMHUYECKUX DJIEMEHTOB
HA.N. MenneneeBa. CtpoeHrME aTOMOB. 3aKOHOMEPHOCTH B WM3MEHEHUM CBOMCTB
XUMHUYECKUX DJIIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kaius, KalblUsi M HX
COCIMHEHW B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepuoamueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB. CTpOEHHE BEIIECTBA: BUbI XUMHUUECKOU CBSI3H.
Thnbl KPUCTAIUIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA
KPUCTAIUTMYECKON pEmETKH U BHAAa XUMHUYecKoW cBsi3u. Krnaccudukamus u
HOMEHKJIATYpa HEOPraHUYECKUX BEIIECTB. XHWMHUYECKUE CBOMCTBA BELIECTB,
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OTHOCSIIIUXCS K PAa3JIMYHBbIM KJIACCAM HEOPTraHUYECKUX COEANHEHUW, TEHETUYECKas
CBs3b HEOpPraHWYecKuxX BemecTB. Kiaccudpukanus XUMHUYECKHX peakuil Io
pa3IUMYHBIM MPU3HAKAM (TI0 YUCIY M COCTABY YYaCTBYIOUIMX B PEAKLMH BEIIECTB,
no TemioBoMy A3¢¢eKTy, M0 HU3MEHEHHMIO CTENEHEH OKUCICHHUS XUMHYECKHX
AJIEMEHTOB, TI0 OOpaTUMOCTH, TIO Yy4YacTUIO KaTtaiu3aropa). OJK30- U
SHAOTEPMHUYECKHUE PEAKLINH, TEPMOXUMHUUYECKHE ypaBHEHUS. [IoHsATHE O CKOpOCTH
xumuueckon peakiuu. [lonartue 00 oOpaTUMBIX W HEOOPATHMBIX XHMHUYECKUX
peakuusax. lIoHsATHE O TOMOTEHHBIX M TETEPOreHHbIX peakuusax. lloHsThe o
katanu3e. [loHATHE O XHMMHYeCKOM paBHOBecMU. DaKTOpbl, BIUAKOLIME Ha
CKOPOCTh XMMHMYECKOM PEAKIMU U T[O0JO0KECHUE XUMHUYECKOTO PABHOBECHSI.
OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHON  PEAKLIHH. CocraBneHue  ypaBHEHUH
OKHCIIUTEIIbHOBOCCTAHOBUTEIIbHBIX ~ PEAaKUUMi C  HCHOJIb30BAHHEM  METOJa
AJIEKTPOHHOTO Oananca. Teopus ANMEKTPOTUTHICCKON TUCCOUAINN. DIICKTPOTUTHI
YU HEdNeKTpoiauThl. KaThoHbI, aHMOHBI. MexaHu3M AUCCOLMALMKA BELIECTB C
pa3IMYHBIMM BUAAMH XHUMHUYECKOW cBsi3H. CteneHb auccouuanuu. CUbHbBIE H
cinalble AMEeKTPONUThl. Peakiinu nOHHOTO oOMeHa. Y CIoBHS MPOTEKaHUs peakuui
MOHHOTO OOMEHa, TOJHBIE M COKpall€HHbIE MOHHBIC YPAaBHEHMSI PEaKIIUM.
CBoiicTBa KHCIIOT, OCHOBaHMH ¥ COJEH B CBET€ TPEICTABICHUNA 00
ANEKTPOJUTUYECKON nucconnanuu. KauectBeHHble peakunu Ha MOHBL. [loHATHE O
TUJIPOJIA3E COJIEH.

Xumuyeckui sKcnepumenm. O3HAKOMIICHHE C MOJAEISIMU KPUCTAJUTMYECKHUX
pPEIETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB M HeMeTaioB (rpadura u
asMasza), CIJOXKHBIX BEHIECTB (XJOpUIa HATpusi), UCCIEJAOBAHHE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKOW PpPEaKIUMU OT BO3ACUCTBUS pa3IUYHBIX (PAKTOpPOB,
MCCIIEOBAHUE AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLECCA AUCCOLMALUN
KHCJIOT, IIEJIOYeHd M coJedl (BO3MOXKHO HCIOJIb30BAaHUE BHUIEO MATEPHUAJIOB),
IIPOBEJCHUE OIBITOB, MJUIKOCTPUPYIOIINX IPU3HAKA IPOTEKAHUS PEAKLIUNA HOHHOTO
obmeHna (oOpa3oBaHWE OCa/IKa, BHIACICHHWE Traza, 0Opa3oBaHWE BOJbI), OMBITOB,
WUTIOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peaklMH pasyIoKEHHUs, COEIMHEHHUs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEaKUUMd Ha HOHBI, pELICHHE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

Hemeramnsl u  ux coeauHenuss OOmas XapaKTepUCTHKA TaJOreHOB.
Oco0OEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE CTeNeHU okucieHus. CTpoeHue u
bu3nUecKue CBOMCTBA MPOCTHIX BELIECTB — rajJoreHoB. XMMUYECKHUE CBOMCTBA Ha
npuMmepe xjopa (B3aMMOJEWUCTBHE C METallaMHU, HEMETAJUIaMH, IIeJI0YaMH).
XmopoBonopoa. CossiHas  KHACIOTa, XHMHUYECKHE CBOMCTBA, IOJYYCHHE,
npuMeHeHue. J[lelictBue xjopa MW XJIOPOBOAOPOAA HA OpraHU3M 4YeJIOBEKa.
Baxueimme xmopuapl U UX HaxoxkjaeHue B mpupoje. OOmas xapaKTepucTUKa
aneMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTE€PHbIE CTETICHU
okucienusa. CtpoeHue u GuU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOa U
cephl. AJUIOTPOIHBIE MOJAU(PUKAINNKA KUCIOPOJa U CEepPhl. XUMHUYECKUE CBOMCTBA
cepbl. CepoBofopo, CTpoeHHe, PU3NUECKUe M XUMHUYECKHe cBOMCTBA. OKCHIBI
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Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUIOB. CepHas KHUCIOTa, PU3NYECKUE U
XUMHYECKHE CBOWcTBa (00mME Kak TMPEeACTaBUTENS KJacca KHUCIOT H
cneruduueckre). XUMHUUECKHE PEaKIUH, JeKalie B OCHOBE MPOMBIIIJICHHOTO
crnocoba mody4deHus cepHOM KucinoThl. [Ipumenenue cepHoit kucnotel. Conu
CEpHOI KHCIIOTBI, KaYeCTBEHHAsI peakius Ha cyinbdar-uoH. HaxoxaeHnue cepol u
e€ COoeNMHEHUH B Ipupoae. XUMHUYECKOE 3arps3HEHHE OKPYKAIOUIEH Cpenabl
COCIMHEHUSIMU CEpbl (KUCIOTHBIE IOXAH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
crocoObl ero npeaoTepaiieHus. OOmas XxapakTepUCTUKa IEMEHTOB VA-TrpyIbl.
Oco0OeHHOCTH CTpPOEHUs aTOMOB, XapaKTEpHbIE CTEIEHU OKHUCIEHHUA. A30T,
pacnpocTpaHeHue B NpUpoje, pusnueckue u XumMuueckue cBoiictBa. Kpyrosopor
a30Ta B Npupoje. AMMHUAK, €ro (pU3NUYecKre U XUMUYECKUE CBOMCTBA, MIOJIyYEHUE
u npumeHeHue. Comnm aMMOHMS, HUX (PU3NYECKME M XHUMUYECKUE CBOMCTBA,
npuMeHeHne. KauecTBeHHasi peakuys Ha MOHbl aMMOHHS. A30THasl KUCIOTa, €€
noJilyueHue, (PU3NYecKue M XUMHUYECKHe CBOWCTBa (OOIIME KakK MpeaCcTaBUTENs
KJ1acca KUCJoT U crnieunpuueckue). Mcnoap3oBaHue HUTPATOB U COJIEH aMMOHUS B
KayecTBE MUHEPAJIbHBIX ynoOpeHuil. XUMHUECKOe 3arps3HEHHE OKpY Karolien
Cpelbl COEAMHEHUSAMHU a30Ta (KUCIOTHBIE JI0XK/IU, 3arpsA3HEHNE BO3yXa, MOYBBI U
BogoéMoB). Docdop, amrorpormHbie Moaudukamuu ¢ocdopa, GuzMUecKue u
xumudeckue cBorictBa. Oxcua gocdopa (V) u pocdopuas kucnora, Gusndeckue u
XUMUYECKHE CBOWCTBa, mnoiydeHue. Vcnomb3oBanme ¢docharoB B KauecTBe
MUHEPAIBHBIX yA00peHuil. OOmias XapakTepucTHKa 3JeMEeHTOB [VA-rpynmsl.
Oco0OeHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHUA. YTIJIEpO[,
AJJIOTPOIIHbIE MOAM(UKALMY, PACHpPOCTPAHEHUE B MpuUpoAe, (U3MUECKHE U
XUMHUECKHe cBoiicTBa. Ancopobuus. Kpyrosopor yriaepoaa B npupoae. Okcuisl
yriaepoaa, MX (U3MYECKUE M XHMHUYECKHE CBOWMCTBA, JEWCTBHE Ha IKUBBIC
OpraHMU3MBl, IIOJYYEHUE U NPUMEHEHHE. DKOJIOTMUECKUE POOJIEMBI, CBA3aHHBIE C
okcugoMm yriaepoga (IV), rumore3a TIIOOQIBHOTO TOTEIJICHUS KIIMMATa,
NapHUKOBBIN 3¢dekT. VYroipHas Kuciaota U €€ CcoiaM, HuX (U3NUECKUe u
XUMHYECKHE CBOMCTBA, MOJy4YeHHEe M npuMeHeHue. KauecTBeHHas peakuusi Ha
kapOooHatuonbl.  Mcmonb3oBanue  kapOOHAaTOB B OBITY,  MEIUIIMHE,
IPOMBIIIJICHHOCTH M CEIbCKOM Xo3siicTBe. [lepBoHauanbHble TOHATHA 00
OpPraHMYECKHUX BEUIECTBAX KaK O COCAUMHEHHSX yriepoia (MeTaH, 3TaH, 3TUJICH,
alleTUJICH, S3TaHOJ, TJHUIEPUH, YKCycHas Kuciuorta). I[lpupogHble HCTOYHUKHU
yII€BOIOPOAOB (Yrojb, NMPUPOAHBIA ra3, He(Th), MPOAYKThl UX IEpepadOTKU
(6eH3uH), UX poOJb B OBITY W MPOMBINUICHHOCTH. [loHATHE O OHOJOTHMYECKU
BaXKHBIX BEILIECTBAX: JKHUpaX, O€NKax, yrieBOJaxX — U UX POJIM B JKU3HMU YEIIOBEKA.
MartepranbHOE€ €QUHCTBO OPraHMYECKMX U HEOPraHMYECKUX COEIUHEHUI.
Kpemuuii, ero ¢puznueckue 1 XMMHUYECKHE CBOWCTBA, MOJIyYEHUE U NIPUMEHEHHUE.
CoenuHenus: kpeMHusi B npupoje. OOuie npeiacTaBieHus 00 OKCHJIE KpEMHUS
(IV) u xpemumeBoii kucinore. CulMKatbl, MX HCIOJb30BaHHE B OBITY, B
IPOMBIIIICHHOCTH. BakHeime cTpouTenbHble MaTepuajbl: KepamHKa, CTEKJIO,
IIEeMEHT, OeToH, >kene300eToH. [IpoOmeMbl 0€30macHOTO  WCIMOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEAHEBHON KU3HHU.
Xumuueckuul 5KChepumenm:
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U3y4eHHe 00pa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN HA XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIMHE (PU3NMUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPHUAIIOB),
O3HAaKOMJIEHWE ¢ oO0pas3iaMud XJOpUIOB (TaJOTEHHIIOB), O3HAKOMJICHHUE C
oOpasuamMmu  ceppl U €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpoliecca OOyTIMBaHUS caxapa IMoj JACHCTBHEM
KOHILICHTPUPOBAHHON CEPHOM  KHUCJIOThbl, M3YYEHUE XHMHUYECKHX CBOMCTB
pa30aBlIEHHON CEPHOM KUCIIOTHI, IPOBE/IEHUE KAUYECTBEHHOM peakuu Ha Ccyibgar-
MOH M HaOJIOJIeHWEe NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeguHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHUAIIOB), 00pa3laMu a30THBIX M (OChHOPHBIX yAO0OpEHUM, MOITyUYCHHE,
coOupaHue, pacrno3HaBaHHWE U HW3YYEHUE CBOWCTB aMMHaka, IIPOBEJICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U (PocdaT-uoH U M3ydYeHHE NMPU3HAKOB
UX IPOTEKAHMUsI, B3AMMOJIEUCTBAE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOXKHO HCMOJIb30BAHUE BUJICOMATEPUAIIOB), V3y4ECHUE MOJIeJIen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOHWCTBOM NPOTHBOTa3a, MOJy4YeHHE, COOMpaHue, paclo3HaBAaHWE W M3yUCHHE
CBOMCTB YTJICKUCIIOTO Ta3a, MPOBEJICHUE KAaYeCTBCHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKaT-UOHbl W H3y4YEHUE IIPU3HAKOB HX MPOTEKaHUS, O3HAKOMIICHHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE JKCIIEPUMEHTAIbHBIX
3a1a4 1o teMe « BaxHenire HeMETaUIbl U UX COEAUHEHUS.

MeTaJsibl 1 MX COeIMHEHUS

OO61as xapakTepucTUKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU
ux mnosioxkeHus B Ilepuoamyeckon cucreme Xumuyeckux a3iemeHToB JI.U.
MenneneeBa u crpoeHuss aromoB. CTpoeHue meTamuioB. Metamndeckas: CBsI3b U
METAJUTMYEeCKas: ~ KpUCTa/UIMYecKass  pemeéTka.  DIEKTPOXUMUUYECKUU  psia
HANpsDKEHUN MeTaioB. OU3NYECKUEe U XUMUYECKHe CBOWMCTBA MeTayioB. O61ue
CIOCOOBI TMOMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3MM METauIoB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH3a) W WX TMpPUMEHEHWE B OBITY M MPOMBIIUICHHOCTH. [l[enounbie MeTab:
nonoxxkenne B Ilepuogmueckoi cucremMe xmMmuueckux anemeHtos  J[.H.
MeHnpneneeBa, CTpOEHHUE HX aTOMOB, HaxoXkAcHUE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBa (Ha mpuMmepe Hatpusi U Kamusi). OKCUABI U THIPOKCHUIBI
HaTpusd © Kaius. IIpuMeHeHHe IIEeTOYHBIX METAUIOB M HMX COEOUHEHH.
[IlenoyHO3eMeENbHBIE METAJIIBI MArHUW M KaJIBLUU: I10J10KeHne B [leproanueckoi
cucreme xumuueckux sneMeHTtoB J[.M. MenzaeneeBa, CTpOEHHE HX AaTOMOB,
Haxo0XJeHue B npupoje. Guznueckne U XUMUYECKUE CBOMCTBA MarHus U KajabLUs.
Baxwueiiue coeiuHeHus Kanblus (OKCUI, TUAPOKCUT, colin). ZKECTKOCTh BOJIBI U
crocoObl €€ ycTpaHeHus. ANOMUHUN: TonoxeHue B [lepmommueckoi cucreme
xumuyeckux snemeHtoB .M. MeHneneeBa, CTpoeHHE aroMa, HAXOXKICHUE B
npupone. Dusznyeckue MU XUMUYECKHE CBOICTBA amtoMUHHUSA. AMpOTEpHBIC
CBOMCTBAa OKCHMJAa MW TUApoKcuaa amomuHus. Kene3o: TMOJOXKEHHE B
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[Tepuognueckon cucreme xumuueckux asnemeHtoB .M. MenpaeneeBa, ctpoeHue
aToMma, HaxoXAeHue B mnpuponae. Ou3nuecKkue U XMMUUYECKUE CBOICTBA jKeJe3a.
Oxkcupsl, rugpokcuibl U conu xenesa (II) u xenesa (III), ux cocras, cBolicTBa U
MOJTy4YEHHE.

Xumuyeckuil 3KCnepumenm: O3HAKOMIJICHHE C oOpasllaMd METaIOB |
CIUIABOB, WX (PU3WYECKUMH CBONCTBaMH, H3YyYCHHE PE3YJIbTaTOB KOPPO3UU
METauIoB  (BO3MOXHO  HCIIOJIb30BaHWE  BUICOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSl OKCHJIA KaJbIMsS U HATPUS C BOJIOM (BO3MOXHO HCIIOJb30BAaHUE
BUJICOMATEPUAIIOB), HCCJICIOBAaHUE CBOMCTB KECTKOM BOABI, Mpoliecca TOPEHUs
JKeJie3a B KUCIopojie (BO3MOXHO KCIOJIb30BaHHE BHACOMATEPHAIIORB), MPHU3HAKOB
MPOTEKAHUSI KAYeCTBEHHBIX pEaKIMi Ha HMOHBI (MarHus, KajblUs, aJIOMUHUS,
nuHka, xxenesa (II) u xxenesa (III), meau (II), HaGnroEHNE M OMIMCAHKE TTPOIIECCOB
OKpallliBaHWsl IUJIAMEHU HOHAMHM HaTpus, Kajausg U Kajlblusd (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJICOMATEPUAJIOB), HCClIeNOBaHWe aM(pOTEPHBIX CBOWCTB
TUJPOKCUJA AIIOMUHUS M THUAPOKCUJA LHMHKA, PELICHHUE 3KCIEPUMEHTATbHBIX
3aJ1a4 110 TeMe «BaxkHene MeTaibl 1 KX COCIUHCHUS.

XuMHUA ¥ OKpPY:KaLIas cpeaa

BemecrBa u marepuansl B MOBCEJHEBHOM JKU3HM 4YenoBeka. besomacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonis mpu
XUMHUUYECKUX O0KOTax W OTPaBICHUSX. XUMHUYECKOE 3arpsi3HEHUE OKPYKaIoIlen
cpeanl (mpenenbHas JomycTuMasl KoHueHTpanus BemectB (nanee — I1/IK). Posb
XUMHUHU B PEIICHUH YKOJIOTHYECKUX MPOOIeM.

Xumuueckuii 3Kcnepumenm: W3y4eHHE OOpA3IOB MaTepualioB (CTEKIIO,
CILJIaBbl METAJIJIOB, TIOJIMMEPHBIC MaTEPHUAIIbI).

Mesicnpeomemuvie cesa3u

Peanmzanus MeXINpeaIMETHBIX CBSI3eM MpU U3YYEHUM XMMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJb30BAaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHSATHH, SBJSIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX TPEIMETOB
€CTECTBEHHOHAYYHOTO IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbBIC TIOHSTHS: HAy4YHBIN (pakT, THIIOTE3a, 3aKOH,
TEOpWs, aHallM3, CHUHTE3, KiacCUPUKAKI, TMEPUOJUIHOCTh, HAOIIOACHHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SIBJICHUE, MNapPHUKOBBIN
2 (DEKT, TEXHOIOTHS, MAaTEPHUATTBI.

®dusuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIIbI, PATUOAKTUBHOCTb, MOJICKYJa, JJICKTPUUYECKHUN 3apsj, IPOBOIHUKH,
MOJYTPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TeI0, OOBEM,
arperaTHoe COCTOSIHME BEIeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAINIMUECKas
pemérka, CIuIaBbl, (PU3UUECKUE BEIWYWHBI, €AMHHUIIBI U3MEPEHHS, KOCMUUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, 3KOCHCTEMa, MHUHEPAIHHBIC
yAOOPEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MU TATEIIHLHBIC BEIIECCTBA.

['eorpadusa: armocdepa, rugpochepa, MHUHEpabl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI.

3. Ilnanupyemble pe3yJbTAThl OCBOCHHUSI Y4YeOHOr0 mpeaMeTa «XUMHS.
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ba3oBblil ypOBEHb)»

B pe3ynbrare u3ydeHuss XMMHUHM Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMS
y oOyuatomerocs OyayT copMupoBaHBI JWYHOCTHBIC, METANPEAMETHBIC W
npeIMeTHbIe pe3ynbTarhl, obecneunBaomue BbinogHeHne OI'OC OO0 wu ero
yCIHEIIHOe JalbHelee 00pa3oBaHue.

JInYHOCTHBIE pPe3yJIbTAThI

JIMYHOCTHBIE PE3yJbTAaThl OCBOCHHUS IPOrPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHHS JOCTUTAIOTCS B XOJ¢ OOYYCHHs] XMMHH B €IWHCTBE Y4eOHOU u
BOCTIUTATEILHON EATEILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMHU POCCUHCKUMU
COIIMOKYJIBTYPHBIMH M JTyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, TNPUHSATHIMH B
oOmiecTBe MpaBUJIaMHd M HOpPMaMU TIOBEIIEHHS U CIOCOOCTBYIOT MpoIleccaM
CaMOITIO3HAaHUS, caMOpa3BUTHUSA U COIMATN3aIuU 00ydaronuxcs.
JIM4HOCTHEIE PE3yJIbTaThI OTpaXkaroT TOTOBHOCTH o0yJaromuxcs
PYKOBOJICTBOBATBCS CHUCTEMOH TO3WTHUBHBIX IEHHOCTHBIX OPHEHTAIlMA |
pacIIpeHne OmbITa IeSTEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) maTpHOTHYECKOr0 BOCTIMTAHMSA: IECHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY
KYyJbTYpPHOMY, HMCTOPUYECKOMY M HAay4YHOMY HAcJEIWI0, MOHUMaHUs 3HAYEHUs
XUMUYECKON HAyKW B KM3HU COBPEMEHHOTO O0O0IlecTBa, CIOCOOHOCTH BIAJIETh
JIOCTOBEpHOI MH(pOpMaIuen 0 mepeaoBhIX JOCTIKEHUSIX U OTKPBITHUSX MUPOBOU H
OTEUYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSIX 00 yCTpPOWCTBE
MUpa 1 00IIEeCTBa;

2) rpaxIaHCKOr0 BOCIMTAHMS: MPEACTABICHUS O COIMAIbHBIX HOpPMax H
MpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUJIEKTUBE, KOMMYHUKATHBHOU
KOMIIETEHTHOCTH B  OOILECTBEHHO IOJIE3HOH, Yy4eOHOMCCIIEIOBATEILCKOM,
TBOPYECKON W APYyTUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOi
COBMECTHOM JESITEIIBHOCTU TIPU BBHITIOJHEHWN YYE€OHBIX, IMO3HABATEIBHBIX 3ajad,
BBITIOJIHCHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3/IaHUM Y4eOHBIX IPOEKTOB,
CTPEMJICHHSI K B3aUMOIIOHUMAHUIO W B3aMMOIIOMOIIM B IMPOIIECCE ITON ydeOHOU
NeSATEIbHOCTH, TOTOBHOCTH OILICHMBATh CBOE TIOBEIEHHE M TIOCTYIKH CBOHUX
TOBapHIIEH C MO3UIMU HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEJICTBUM MOCTYMKOB;

3) UWeHHOCTH HAY4YHOr0 TMO3HAHMS: MHPOBO33PEHUECKUE IIPEJICTABICHUS O
BEIIECTBE M XMMHMYECKOW DPEaKLMH, COOTBETCTBYIOLIHE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKHd M COCTABISIOUIME OCHOBY JUIS MOHMMAaHUS CYIIHOCTH HAy4YHOMH
KapTUHBl MHpa, MPEICTaBIEHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS
IOpUPOABI, B3aMMOCBS3SX 4YeJlOBEKa C IMPHUPOJHOW Cpeloid, O pOJM XHMHUU B
MO3HAHUM 3THUX 3aKOHOMEPHOCTEW; I03HaBaTeJIbHbIE MOTHBBI, HAIIPABICHHBIC HA
NOJlyYeHHWE HOBBIX 3HAHUW 1O XHUMHH, HEOOXOAUMBbIE /i OOBSICHEHHUS
HAOJIF0JJaeMBIX MPOLECCOB M SIBJICHHUM, MMO3HABATEIbHOW, WH(GOPMALMOHHONW U
YUTATEIbCKOM KyJbTYpbl, B TOM YHCJE€ HABBIKOB CaMOCTOSITENIbHON paboThl C
y4eOHBIMU TEKCTaMH, CIPABOYHOM JHUTEPATypOd, JOCTYNHBIMH TEXHUYECKHUMHU
cpeacTBaMu MH()OPMALMOHHBIX TEXHOJIOTHIA; HHTEPEC K OOyUEHUIO U MO3HAHUIO,
JA10003HATETLHOCTh, TOTOBHOCTh M CITIOCOOHOCTH K CaMO0Opa30BaHUIO, IPOEKTHOM

)41 HCCHCHOB&TCHBCKOﬁ ACATCIIbHOCTHU, K OCOZHAHHOMY BBI60py HaIpaBJICHHOCTH U
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YPOBHSI 00yUY€HHUs B JlajIbHEHIIIEM;

4) ¢opmupoBaHus KYJbTYPbl 3A0POBbS: OCO3HAHUE IIEHHOCTH JKHU3HH,
OTBETCTBEHHOT'O OTHOUIIEHUS! K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 310pPOBBIA 00pa3
YKU3HH, OCO3HAHUE MOCIEICTBUI U HENPUITHE BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
QJIKOTOJIsl, HApKOTHKOB, KYpPEHHUs), HEOOXOAUMOCTH COOJIOJEHUS MPaBHII
0€30MacHOCTH MpU OOpalICHUH C XUMHUYECKUMHU BEIIECTBAMHU B OBITY U peajbHOU
KU3HU;

5) TpyA0BOro BOCHUTAHHUSA: UHTEPEC K MPAKTUYECKOMY HM3YUEHHUIO mpodeccuil u
TpyAa pa3IMYHOTO poJa,  YBAXEGHHE K TPyAy H pe3yibTaraM TpyJIOBOH
NeSITEIbHOCTH, B TOM YHCJIE HAa OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHWN IO
XUMHH, OCO3HAaHHBIA BHIOOP MHAWBHUIYAIbHOM TPAaGKTOPUU TPOJIOJKEHUS
oOpa3oBaHusi C YYETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHemHON mnpodeccnoHanIbHOMI
JESITEIIbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUN, TOTOBHOCTh aJallTUPOBATHCS B
npogecCUOHAILHON CPEIE;

6) 3K0JI0rNYecKOro BOCIIMTAHUSI: 3KOJOIMUECKH 11eJIecCO00pa3HOe OTHOLIEHHUE K
npupoAe KaK WCTOYHUKY JKU3HHM  Ha 3emje, OCHOBE €€ CyIIeCTBOBaHMUS,
[IOHUMaHME LIEHHOCTHU 3/10pOBOro M 0e30macHoro odpasa *HU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (DU3MUECKOMY U IICUXHMYECKOMY 3JI0POBBIO,
OCO3HaHHUE LIEHHOCTH COOJIIO/ICHHUS PaBUi OE30MaCHOTO MOBEACHUS MpU padboTe ¢
BEIIECTBAMH, a TaKXX€ B CUTYalUsX, YTPOXKAIOUIMX 30POBBIO U KHU3HH JIOJCH;
CHOCOOHOCTH TIPUMEHSTHh 3HAHUS, IMOJy4aeMble MpPHU H3YYEHUH XUMUH, I
peleHus 3a7a4, CBI3aHHBIX C OKPY’KAIOUIeH MPUPOIHON CPEoil, 115l TOBBIILICHUS
YPOBHSI  DKOJOTMYECKOW  KYJIbTYypbl, OCO3HaHUS TJIO0AJIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTed HMX PELICHHUsS MOCPEICTBOM METOJ0B XUMHH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJCTBOBATHCSI UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHUKE.

MeTtanpeaMeTHblie pe3yJbTaThl

B cocrtaBe MeTanmpeIMETHBIX pE3YyJbTAaTOB BBIACISIIOT 3HAYUMBbIE IS
(GbopMUpOBaHHS MHPOBO33PECHUS OOIEHAYYHbIE TMOHATHS (3aKOH, TeOopus,
NPUHLIUII, TUIIOTe3a, PaKT, CUCTEMa, MPOIeCC, IKCIIEPUMEHT U APYToe.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETaxX W TO3BOJISIOT HA
OCHOBE 3HAaHUW M3 ITHX NPEIMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHOU
HAy4YHOM KapTUHE MUpPA, M YHUBEpCAIbHbIC yUeOHbIE NEeHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, DPETYISTUBHBIE), KOTOpble oOecreunBaroT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO M OCYLIECTBICHUIO Y4EOHOMU
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUSA
Ba3oBble Jjornyeckue aeicTBHA:
YMEHUS MCIOJIb30BaTh NPUEMBI JIOTHUYECKOTO MBIIUICHUS ITPU OCBOCHHMW 3HAHUMU:
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PACKpBIBATh CMBICI XUMHUYECKUX MOHATUHN (BBIACIATh UX XapaKTepHbIC MPU3HAKH,
YCTaHaBJIMBATh B3AaUMOCBS3b C IPYTUMU MOHATHUSIMU ), UCTIOJIB30BaTh MOHSITUS IS
OOBSCHEHHSI OTNIETBHBIX (PAKTOB W SIBJICHUI, BHIOMpPATh OCHOBAHUS M KPUTEPHUH
Ul KIacCUUKAIMM  XUMHYECKMX BEIIECTB W XUMHUYECKUX  PEAKIUH,
yCTaHABIMBATh MPUYMHHO-CJICACTBEHHBIC CBSI3M MEXITy OOBEKTaMH H3y4CHHS,
CTPOUTH JIOTUUECKUE PACCYX IEHUS (MHAYKTUBHbBIC, I€IYKTUBHbBIC, 10 AHAJIIOTUN),
JIeJIaTh BBIBOJBI W 3aKJIIOUYCHUS, YMEHHE IPUMEHATh B IPOLECCE IMO3HAHUS
NOHATHUS (IIPEAMETHBIE U METAIPEIMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIEC) MOJIENH,
UCIIOJIb3yeMbI€ B XUMHUHU, NPEoOpa3oBbIBaTh IIMPOKO NPUMEHSEMbIE B XHUMHH
MO/IeJIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKasI
dbopMyna W ypaBHEHHE XUMHUYECKOM peakiuu — TMpU peleHUuU YydeOHo-
MIO3HABATEIBHBIX 33/1a4, C YYETOM 3TUX MOJEIBHBIX MPEIACTABICHUI BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKU U3YyYAE€MbIX O0BEKTOB — XMMHUYECKUX
BEIIECTB U XUMUYECKUX PEAKITNH, BBISBIATH 00IHE 3aKOHOMEPHOCTH, PUIUHHO-
CJICICTBEHHBIE CBSI3M W NPOTUBOPEUYHS B M3YYAEMBIX MPOLECCAX U SIBICHUSX.
ba3oBbie ucciieoBaTebCKUEe AeiCTBUA: YMEHUE UCIOJIb30BaTh MOCTABJICHHBIE
BOIIPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHMS, & TAKKE B KAYECTBE OCHOBBI JJISI
dbopMHpOBaHUS THUIOTE3bl 10 TMPOBEPKE MPABUIBHOCTH  BBICKA3bIBAEMBIX
CY)XIIGHUW; TPUOOpETeHHWe ONbITa IO IUIAHUPOBAHHWIO, OpraHU3AUA W
MPOBEICHUIO YYCHHUYECKUX DJKCIEPUMEHTOB, yMEHHE HaOMIoAaTh 3a XOIOM
poliecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATh €ro pe3yJibrar, (OopMyIUpOBATH
000011IeHHsT ¥ BBIBOJBI IO PE3yJibTaTaM IMPOBEAEHHOTO OMbITA, UCCIEI0BAHMS,
COCTaBJIATh OTUET 0 MIPOJICIIAHHOM pabore.
PaGora ¢ wunHdopmamueii: ymeHue  BeIOMpaTh,  aHAJU3UPOBATh WU
UHTEPHPETUPOBATh MHGOPMAIIMIO PAa3IUYHbIX BUAOB M (POpPM NpencTaBlICHUS,
NOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (HAy4HOIOMYJIIpHAs JIMTEpaTypa
XUMUYECKOTO COJIepKaHUs, CHOpaBOYHBIE TMocoOus, pecypcel HWHTEepHETa),
KPUTUYECKA OIICHWBATh MPOTHBOPECYUBYI0O W HEJOCTOBEPHYIO HWH(OpMaIuio;
yMEHUE TPUMEHITh Pa3IMYHbIE METOABl M 3alpOChl TMPU TOUCKE U OTOOpE
uHOOpPMAIIMU W COOTBETCTBYIONIUX JaHHBIX, HEOOXOJMMBIX ISl BBITIOJIHCHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 OMPEASIEHHOTO TUIIA, MPUOOPETEHNE OTBITA B
00JIaCTH  WCTIOJB30BaHUS  HMH(POPMAINMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOU AKTUBHOT'O UCIIOJIb30BAHUS PA3JIUYHBIX ITOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BHIOMpaTh ONTUMAIbHYIO (pOpMy MpeAcTaBieHus] HHPOpMaAUU U
WUIKOCTPUPOBATh PEUIAEMbIE 3a/1a4d  HECIIOKHBIMU CXEMaMH, JIharpaMMaMH,
apyrumu  ¢popmamu rpaduKd U HUX KOMOMHAIMSIMU; YMEHHUE HCIOJIb30BaTh H
aHANIM3UpOBaTh B TIpoliecce Y4YEOHOW M HCCIEAOBATENIbCKOM AESTENbHOCTU
MH(OPMAIUIO O BIUSHUUA TPOMBIIIIEHHOCTH, CEITLCKOTO X035MUCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPYXKAIOILIEH NPUPOJHON CPEIBI.

KoMMyHHKATHBHBIE YHHBepPcajbHbIe y4eOHbIe JAeiicTBHSI: yMEHHUE 3a7aBaTh
BOIIPOCHI (B XO€ auajgora u (Wjiv) TUCKYCCUH) MO CYIIECTBY 00CYKIaeMOU TEMBI,
(GbopMyIIMpOBaTh CBOU MPEIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS MPEII0KEHHON
3a/la4i; TMPUOOpETeHHWE OMbITa MPE3CHTAUA  PE3yJIbTAaTOB  BBHIMOJHCHHS
XUMHUYECKOTO DKCIIEpUMEHTa (JTabOpaTOpHOTO OIbITa, JA0OPAaTOPHON pabOTHI IO
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UCCIIEJOBAaHUIO CBOICTB BELIECTB, YYEOHOIO IPOEKTA); 3aUHTEPECOBAHHOCTH B
COBMECTHOM CO CBEPCTHMKAMM IIO3HABATEIBHOM M  HMCCIEAOBATEIBCKOU
NESITEIbHOCTH TPU PEIICHWH BO3HMUKAIOMIMX IMPOOJEeM Ha OCHOBE yudéra 0O0IuX
MHTEPECOB U COTJIACOBaHUS MO3UIMM (00CyX1eHUsI, 0OOMEH MHEHHSIMH, «MO3TOBbIE
LITYpPMBbI», KOOPJAHWHAIMSA COBMECTHBIX JCHCTBUM, OIPEIEICHUE KPUTEPHUEB IIO
OLICHKE KaueCTBa BHIMIOJHEHHON pabOThI U IPYTHE);

Pery/siTUBHbIe YHUBepPCAJbHbIe YUeOHbIe AeliCTBUSA: YMEHUE CAMOCTOSITENLHO
OTIPECIIATH LENH AeSTEIIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISITh, KOHTPOJIUPOBATH U
npu HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO JAESATEIbHOCTh, BHIOMpATh HamboJjee
3p(eKTUBHBIE CIMOCOOBI pelieHus y4ueOHBIX W TO3HAaBAaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WJIM KOPPEKTUPOBATH NPEIIOKEHHBIA alrOPUTM
JNEeWCTBUN TIPU BBINIOJIHEHUW 3aJIaHUN C YU€TOM IMOJIYyYCHHS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BELIECTBAX M pEaKUUsX, OLIEHUBAaTh COOTBETCTBHE
IOJ[yYEHHOIO  pe3ysibTara 3asBJICHHOM 1LI€IM, YMEHHE MHCIOJIb30BaTh MU
aHAJIN3UPOBATh KOHTEKCTBHI, [IPEIJIAaraeMble€ B YCIOBUHU 33aJaHUI.

IIpeamMeTHBbIE pe3yabTaThl

B cocraBe mpeaMETHBIX PE3yNBTATOB IO OCBOCHUIO 00s3aTEIHLHOTO
COJIep’KaHus, YCTAHOBJIEHHOTO JaHHOW (enepanpHOi paboueld mporpaMMmoii,
BBIJICJISIIOT: OCBOEHHBIC OOYYArONIMMUCS Hay4dHbIC 3HAHUS, YMEHHUS U CIIOCOOBI
nercTBul, cnenuduyeckue JUIT  TpeaMeTHOM obnactu  «XuMHUS», BUJIbI
JNESITEIbHOCTH 110  TOJYYEHHWIO HOBOTO  3HAaHWS, €ro HUHTEPIpETaLUH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAITUsX.

K koHI1y 00y4enust B 8 kiiacce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTD Y O0YYAIOIINXCSl YMEHUM:

pacKpbIBaTh CMBICJII OCHOBHBIX XMMHYECKUX IIOHATHHA: aTOM, MOJIEKYJIa,
XUMUYECKUI  DJIEMEHT, IIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(ogHOpOOHAsT M HEOJHOPOJHAs), BAJIECHTHOCTb, OTHOCHUTENbHAs aTOMHas U
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas
JI0JI1 XUMMYECKOTO AJIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00bEM, OKCH, KUCIIOTA,
OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKUCICHHMS, XHMHYECKas
peaxuusi, KiacCu(PUKaIMs peakiii: peakluu COCTUHEHUS, PEaKlUU Pa3ioKeHHs,
peakIMM 3aMEeLICHUs, peakuuu OOMEHa, IK30- M SHAOTEPMUYECKHUE DPEaAKIUU,
TEIUIOBOM 3(PQEKT peakiuu, siIpo aTroma, IJIEKTPOHHBIA CJIOW aToma, aTOMHas
opbuTanp, paguyc aToMa, XHMHYECKas CBfA3b, IMOJSIpHAs U HEMNOJspHas
KOBAJICHTHAs CBS3b, MOHHAS CBSI3b, NOH, KATUOH, AHUOH, PAacCTBOP, MAacCOBas JOJIA
BenlecTBa  (MPOLIEHTHAs  KOHILIEHTpalus) B  pacTBOpE;  WIUIFOCTPUPOBATH
B3aMMOCBS3b OCHOBHBIX XMMMYECKUX IIOHATUN M IPUMEHATH 3TH IOHATHUS IpU
ONMCAHUM BEIIECTB M MX NPEBPALICHUN; MCIOJIb30BATh XUMUYECKYI0 CUMBOJIUKY
JUI  COCTaBJIeHUs (OpMyJl BEIIECTB U YPAaBHEHUH XUMHYECKHX pEaKIMii;
OIpPEAEIIATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, CTEIIEHb
OKHCJIEHHUS 3JIEMEHTOB B OMHAPHBIX COECIUHEHUSX, MPUHALICKHOCTh BEILECTB K
onpeAenéHHOMY KJIAcCy COEAMHEHUN Mo ¢opMyliaM, BUJ XUMHUYECKON CBSI3U
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(KOBaJICHTHAas U MOHHAsl) B HEOPIaHUYECKUX COEIMHEHUSX; PACKPHIBATH CMBICII
Ilepnoguueckoro 3akona J[.M. MeHnngeneeBa: neMOHCTPUPOBATh IIOHUMAHHE
NEPUOINYECKON 3aBUCHMOCTU CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX IMOJIOKEHUS
B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHHUS] MAacChl BELIECTB, MOCTOSHCTBA
COCTaBa, ATOMHOMOJIEKYJSIPHOIO YYEHHUS, 3aKOHa ABOrajpo;  ONUCBHIBaTh U
Xapaktepu3oBaTh TabaumuHyio ¢opmy Ilepuoanueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB: pa3inyaTh MOHATHS «TJaBHas moAarpynna (A-rpynmna)» U «mnoOodHas
noarpynna (b-rpynna)», maiple u 0oJblIME EPUOJBI, COOTHOCUTH 0003HAYEHMS,
KOTOpble uMeroTcesl B Tabaune «Ileproguueckas cucreMa XUMUYECKUX JIEMEHTOB
.M. MengeneeBa» ¢ 4YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XMMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsj sAlpa, oOllee YHUCIO 3JIEKTPOHOB U
pacnpeneNeHne X MO 3JIEKTPOHHBIM CJIOSIM); KJIacCU(ULIUPOBATH XUMHUYECKHUE
DJIEMEHThI, HEOPraHWYECKHE BEUIECTBA, XUMUYECKUE peakuuu (10 YuCly U
COCTaBy Y4YAaCTBYIOIIMX B PEAKIMH BEMIECTB, 1O TeIIoBoMy 3h(dEKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3IUYHbBIX
KJIACCOB, IOATBEP)KJAs ONMCAHUE [PUMEpPaAaMU MOJIEKYJIAPHBIX YpaBHEHUM
COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIIMI; MPOrHO3UPOBATh CBOMCTBA BEIIECTB B
3aBUCUMOCTH OT MX KA4ECTBEHHOI'O COCTaBa, BO3MOYKHOCTH IPOTEKAHUS
XUMHUYECKUX IMPEBPALICHUI B PA3JIMYHBIX YCIOBUSX; BBIYUCIATH OTHOCHTEIBHYIO
MOJIEKYJIIPHYI0O M MOJIAPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJK XUMHUYECKOIO
3JIEMEHTa MO (QopMyJie COEAUHEHMs, MAcCCOBYIO JOJIO BEIIECTBA B PacTBOPE,
IPOBOANUTH PACUETHI IO YPABHEHUIO XUMUUYECKON peakluy; NPUMEHSATh OCHOBHbBIE
olepanuy MBICIUTENbHON JI€ATEIbHOCTH — aHajdu3 M CHUHTE3, CpaBHEHHUE,
0000111eH1E, CUCTEMATHU3ALIHIO, KJIacCU(UKALIUIO, BBISIBJICHUE
IPUYUHHOCIIEACTBEHHBIX CBSI3€H — Ui U3YUYEHMsI CBOMCTB BEIIECTB U XUMUYECKUX
peakuuii, eCTECTBEHHO-HAYyYHbIE METO/bl NO3HaHUS — HAOJIIOJEHHE, U3MEPEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEAJIbHBI U MBICIICHHBIN); CIEA0BaTh IPaBHIIAM
MOJIb30BAaHUsI XMMHYECKOM MOCYI0 U 1a00paTOpHBIM OOOPYJOBAaHHEM, a TAKXKe
npaBwiiaM OOpAaIEHUs] C BEIIECTBAMU B COOTBETCTBUM C HHCTPYKLUUSAMU IO
BBIMIOJTHEHHUIO JTA0OPATOPHBIX XMMHUECKHUX OIBITOB MO MOJYYCHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOJA M KHUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C
ONPENEIIEHHOM MacCOBOM J0JIEM PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH H
IPOBOJUTH XMMUYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C MOMOUIbI0 HMHJMKATOPOB (JJAKMYyC, (heHOJI(TaIEHH, METWIOPAaHXK U

JpyTue).

K xoniry oOyuenus B 9 kjiacce mpeaMeTHbIC pe3yJbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:
pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX IMOHATHNA: XHUMHYECKUN DJIECMEHT,
aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO,
BaJICHTHOCTh, OJEKTPOOTPHUIATEIHHOCTh, CTEMEHb OKHUCIEHUS, XHUMHYECKas
peakiusi, XUMUYECKas CBsI3b, TEIUIOBOM 3(P(HEKT peakmuu, MOJb, MOJSPHBINA
00BEM,  pacTBOp,  DJIGKTPOJUTHI,  HEIJIEKTPOJIUTHI,  DICKTPOIUTHUCCKAS
JUCCOTINAITS, PEAKIIMH MOHHOTO OOMEHA, KaTaIn3aTop, XUMUYECKOE PaBHOBECHE,
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oOpaTuMble ¥ HEOOpaTUMbIE pEAKUUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaklUHuH, OKHUCIUTENb, BOCCTAHOBHUTENb, OKHCIEHUE U BOCCTAaHOBJICHHE,
aIoTpomnus, amMQpOTEepHOCTh, XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAasi,
MeTaJuInyecKasi), KpPUCTAJUIMYECKass PEIIETKa, KOPPO3Hs METauIOB, CIUIABBI,
CKOpPOCTh XHMMYECKOM PpEaKLUH, NMPENENbHO nonyctuMas KoHuneHTpauusa [IJIK
BEILECTBA; WJUIFOCTPUPOBATHh B3aUMOCBS3b OCHOBHBIX XUMHUYECKHUX MOHATHH W
OPUMEHATHITH TOHATHS MPU ONHMCAHMM BEIIECTB M WX IPEBpPALICHUMN;
UCIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIUKY Ul COCTaBJICHHS (POpMyJ BEIIECTB U
YPAaBHEHUN XHMMHYECKMX PpEAKUUH; OINpENeNsITh BAJCHTHOCTh M  CTEIEHb
OKUCJICHUS XMMHYECKUX DJEMEHTOB B COCIMHEHMSIX pPa3IM4HOIO COCTaBa,
IPUHA/JIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIacCy COSIUHEHMN 1o (opmMyiam,
BUJ  XMMHMYECKOH CBs3M  (KOBaJEHTHAas, MOHHAas, MeTajuIM4yecKkas) B
HEOPraHUYECKUX COECIUHEHMSX, 3apsA] MOHA 10 XMMHUYECKOH (hopmylie, XapakTep
Cpenbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COEAMHEHHM, TUI KPUCTAIINYECKON
pPEIETKM KOHKPETHOI'O BEUIECTBA; PacKpbIBaTh cMbica Ilepumonnueckoro 3akoHa
JAM. Menneneesa u  IEMOHCTPUPOBATH €r0 IMOHUMAHHE: OIMCHIBATH U
XapakTepu3oBaTh TabimuuHyio (opmy I[leproanueckoit cuCTEMbl XUMHUYECKHX
AJIEMEHTOB: Pa3lnyaTh MOHATUA «TJIaBHas moArpymmna (A-rpymnmna)» u «mnoOouHas
noarpynna (b-rpynmna)», Manbie U OOJbIINE EPUOJIBI, COOTHOCUTH 0003HAUCHHUS,
KOTOpBIE UMEIOTCS B IEPUOANYECKOM TabNIUIe, C YUCTOBBIMU XapaKTEPUCTUKAMU
CTPOEHMSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps]l sijpa, 00lee 4ucio
3JIEKTPOHOB M PACIPENEICHUE UX I10 AJIEKTPOHHBIM CIIOSIM), OOBACHATH 00ILKE
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB AJIEMEHTOB U X COCIMHEHUHU B Ipeaenax
MajblX MEPUOJAOB M TIJIABHBIX MOAIPYNIl C YYETOM CTPOCHHS HX AaTOMOB;
KJIACCU(PUIMPOBATh XMMHMUYECKHE  DAJIEMEHTbl, HEOPraHWYECKHE  BEIIECTBA,
XMMHUYECKHE PEaKLIMU (110 YUCITYy U COCTAaBYy YYACTBYIOLIMX B PEAKLUU BEIIECTB,
0 TEIIOBOMY 3(PQeKTy, MO H3MEHEHHUIO CTENEHEH OKHUCICHHUS XUMHYECKHX
2JIEMEHTOB);  XapaKTepu3oBaTh (OMHCHIBaTH) OOHmME U  cHeUupUIECKUC
XUMHUYECKHE CBOMCTBA MPOCTBIX U CIIOKHBIX BEIIECTB, NOATBEPKAAs ONUCAHUE
OpUMEPAMH  MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHHH  COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKLUI; COCTABIIATh YPABHEHUS JIEKTPOJUTUUECKON THCCOUMALUN
KHUCJIOT, IIEJI0YEN U COJIEH, MOJIHBIE U COKPAILIEHHBIC YPABHEHHS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHHs peaklui, MOATBEPKAAIOIINX CYIIECTBOBAHNE T'€HETUYECKON
CBA3M MEXKIYy BEIIECTBAMM DPAa3jIMYHBIX KJIACCOB; PACKPBIBaTh CYIIHOCTH
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUUH  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOI'O OajaHca 3TUX PEAKIMi; MPOrHO3UPOBATH CBOWCTBA BEIIECTB B
3aBUCUMOCTH OT HMX CTPOCHMS, BO3MOKHOCTU IIPOTEKAHUS XHUMHUYECKHUX
IPEBPAIlCHU B PA3NIMYHBIX  YCIOBHSX;  BBIUMCIATH  OTHOCUTEIIBHYIO
MOJIEKYJIIPHYI0O U MOJISIPHYIO MaccChl BELIECTB, MAaCCOBYIO JIOJIK0 XUMHUYECKOTO
3JieMEHTa 1Mo (QOopMyJie COEAMHEHHUs, MAaCCOBYIO JIOJII0 BEILIECTBa B PAaCTBOPE,
IPOBOAUTH PACUYETHI MO YPAaBHEHUIO XUMHUYECKOW peakiuu; cOoOII0AaTh MpaBHiia
MOJIb30BaHUsI XUMUYECKON MOCYZ0W M JabOpaTOpHBIM O0OPYIOBaHHEM, a TAKKE
npaBuiia OOpalleHHs C BEUIECTBAMH B COOTBETCTBUM C WHCTPYKLUUSAMHU IO
BBITIOJIHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO U COOUPAHUIO
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ra3oo0pa3HbIX BEHIECTB (aMMMaKa W YIJIEKHCIIOTO rasa); MpPOBOAUTH PEaKIINH,
MOATBEP)KIAIONIME KA4YeCTBEHHBIM COCTAaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH
OTIBITHBIM TYTEM XJIOpHIA-, OpomMua-, Momua-, kapOoHar-, docdar-, cuiIukar-,
cyibdarT-, TUAPOKCHUI-MOHBI, KATHOHBI aMMOHHUS U MOHBI M3YYCHHBIX METAJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PAacTBOpPaX HEOPTAaHWMUYECKHX BEIIECTB; MPUMEHSTH
OCHOBHBIC OIEpAIlMU MBICIUTEIBPHOW JIEITCIbHOCTH — aHaju3 W CHUHTE3,
cpaBHEHHUE, 0000IICHNE, CUCTEMATHU3AIINIO, BBISBJICHUE MPUYMHHO-CIICICTBEHHBIX

CBA3EU — JUIA

CCTCCTBCHHOHAYYHBIC

W3YUYCHUS
METObI

CBOICTB

BEIIIECTB
[IO3HAHUS  —

MOJICJIMPOBAHUE, SKCIIEPUMEHT (PeaIbHbIM U MBICICHHBIN )

4. TemaTn4eckoe NJIAHNPOBAHHUE
Temarnueckoe IMIaHUPOBAHUE IO XUMHM i1 8-9 KIIACCOB COCTABIIEHO C

yueroM IIporpammel BocriuTanusi. BHeceHbl TeMbI, 00€CTIEUNBAIOIIUE PEATU3ALIUIO

LEJIEBBIX IPUOPUTETOB BocnuTaHus oOyyaromuxcs OO0 depe3 n3yuyeHrne XUMHUH.

U XUMHUYCCKHUX PEaKIUH,
HaOII0JICHHUE,

U3MEpEeHue,

Ne Paznen/Tema Kou-Bo JJIeKTPOHHbIE dopma
4acos, y4eOHo- peanu3anuu
OTBOJAUMBIX MeTOAUYECKHUE BOCIIMTATEJHHOTO
HA MaTepuaJbl NMOTEHIHAJIA
U3yyeHue TeMBbI
TeMBbI
8 ki1ace
Paznen 1. IlepBoHayasibHble XUMUYeCKHe MOHATHS (204)
1.1 | Xumus — BaxkHas 5 YMK “Xumus 8 PazButue
00J1acTh (3 HUX 249: | KIacc” IIEHHOCTHOTO
eCTEeCTBOZHAHUS U 14-ITPNel, | O.C.I'abpuenss, OTHOIIIEHUS K
PaKTHYIECKOI 14-ITPNe2) | 1.I".OcTpoyMoOB, 3HAHUAM KaK
NeSTeIbHOCTH C.A.Cnagxos, - MUHTEIUJIEKTYaJIbHO
YeTOBCKA KIBI{&TGHBCTBO My pecypcy,
[IpocBeleHue», o0ecreunBarIeM
Mockasa, 2023.; y Oynymee
1. YueOHuk YyeJIoBeKa, Kak
“Xumus” (06a30Bblit pe3yJbTary
YPOBEHB) IS 8 KpPOIIOTJIMBOIO , HO
KJIaCCOB YBIIEKATEIBLHOTO
obmieo0paszoBaTennb- | yueOHOro Tpya.
HBIX YUpEeXKICHUMN./ Pa3Butue
O.C.I'aGpuensH, LIECHHOCTHOTO
N.I".OcTpoymoOB, OTHOIIIEHUS K
C.A.CnankoB CBOEMY
2. Pabouas OreuecTBy,
TETPaab K YUSOHUKY | BETUKHUM JIIOISIM,
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1.2

BemectBa u
XUMUYECKUE

peaxIuu

15
(3 Hux 14
KPNel)

Paznen 2. BaxkHeillune npeacTaBuTe Iy
HeopraHnnvyeckux Bemects (304)

2.1 | Bo3noyx. Kucnopon. 6
IlonsTtue o0
OKCcHOax
2.2 | Bonopoa. ITonsitue o 8
KHCJIOTaX U COJIAX (u3 HuX 14:
149-ITPNe3)

“Xumusa” g 8
KJIaCcCOB
0011e00pa3oBaTeIbHbI
X YUpexJACHUN./
O.C.I'abpuensH,
C.A.CnagkosB

3. MeTtoauueckoe
rmocobwue. 8 knacc. /
O.C.I'aGpuensH,
N.I".OcTtpoymoOB,
N.B.AkcenoBa

4. Terpanb miis
71a00paTOPHBIX
OITBITOB U
NPAKTHYECKUX padoT.
8 kiacc. /
O.C.I'abpuensH,
H.B.AxceHoBa,
N.I".OctpoymoB

5. XuUMus B
TecTax, 3aja4ax,
YIPa)KHEHUAX. 8
Kiacc. /
O.C.I'aGpuensH,
N.B.Tpury6uak

6. DJIeKTpOHHAas
dopma yuebHHKa
https://cdnpdf.com/pd
f-15155-himiya-8-
klass-uchebnik-
gabrielyan-os-
ostroumov-ig-
sladkov-sa

DJIEKTPOHHBIH
oOpa3oBaTeIbHbBIN
pecypc "domaminue
3aganusi. OCHOBHOE
ob1iee oOpa3oBaHHE.
Xumus", 8-9 knacc,
AO N3patenbcTBO

MPOCJIaBUBIINM
cBoto Ponuny.

Pa3zButne
LIEHHOCTHOT'O
OTHOILIEHUS K
JIFOJISIM KaK
0e3yCI0BHOM 1
a0COIIOTHOM
IIEHHOCTH.
Pa3Butune
IIEHHOCTHOTO
OTHOIIIEHUS K
CBOEMY
OreyecTny,
BEJIUKHUM JIIOJISIM,
MIPOCIIABUBIIIAM
cBoto Ponuny.

Pa3Butune
IICHHOCTHOT'O
OTHOIIICHUS K
IPUPOJIE.
Pa3Butune
IICHHOCTHOT'O
OTHOIIICHUS K
3JI0POBBIO KaK
3QJI0Ty TOJTOU U
aKTUBHOM JKU3HHU
YeJI0BEKa, €ro
XOPOLLIETO
HACTPOCHUS U
ONTUMHCTUYHOTO
B3IUISIZIA HA MUD.

Pa3Butune
IICHHOCTHOT'O
OTHOIIICHUS K
PUPOJIE.
Pa3Butne
LIGHHOCTHOTI'O
OTHOIIICHUS K
3JI0POBBIO KaK
3QJI0Ty JTOJITOU U
aKTUBHOM JKU3HHU
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2.3 | Boaa. PacTBopbl. 5
[Tonsatue 00 (13 HUX 24:
OCHOBaHHUAX 1g-ITPNe4,

14-KPNo2)

2.4 | OCHOBHBIC KJIACCBI 11
HEOPTaHUYECKUX (13 HUX 24:
COEIMHEHUI 14-TTPNeS,

149-KPNe3)

Paznen 3. Ilepuoanuecknii 3aK0H U
IHepuoanuyeckas cucreMa XUMHUYECKHX
j1eMeHTOB /I. U. MenpaeneeBa. Ctpoenue

AaTOMOB. XUMHYECKAA CBA3D.

OKHCIUTEIHbHO-BOCCTAHOBUTEIbHbBIE
peaxkunu (154+3)

3.1

ITepuonuueckuii
3aKOH U
ITepuoanueckas

CHCTEMA XUMHNYCCKUX

"TIIpocBemienue"

Tpenaxep "O0bnako
3HaHui". Xumus. 8

ki1acc, OO0
"®duzukoH J1ad"

POIII
https://resh.edu.ru/

[TOK
https://m.edsoo.ru/714

1837¢

YEJI0BEKA, €TO
XOPOIIIETO
HACTPOCHHUSI U
ONTHUMHUCTUIHOTO
B3TJIs/1a HA MUD.

PazButne
[ICHHOCTHOTO
OTHOIICHUSA K
TPyAy Kak
OCHOBHOMY
CIocooy
JTOCTUKECHHUS
KU3HEHHOTO
Onaromnosyuus
Yesi0BeKa, 3aJ10Ty
€ro YCIEIIHOTO
npodeccroHalIbHO
ro
caMooTIpeIeIeHuUs
M OIIYIIEHUS B
3aBTpAaIIHEM JHE.

Pa3Butue
IIEHHOCTHOTO
OTHOIIEHUS K
3HAHUSM KaK
HUHTEJUICKTYJIbHO
My pecypcy,
o0ecreunBarIeM
y Oynymee
YeI0BeKa, KaK
pe3yJbTaTy
KPOTIOTJIMBOTO, HO
YBJIEKATEILHOTO
y4eOHOro Tpy/Ja.

Pa3Butune
IICHHOCTHOT'O
OTHOIIICHUS K
CBOEMY
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anemenToB Jl. W.
Menpgeneena.

Ctpoenue atoma

3.2

XUMHUYECKas CBA3b.
OKXHUCIUTEIIBHO-
BOCCTAHOBHUTEJILHBIE
peakiuu

8+3
(3 HuX 14
KPNe4)

Hroro

68

OrteuecTBy, CBOEH
MaJioii 1 OOJIBIION
Poaune. Pa3Butue
IIEHHOCTHOI'O
OTHONICHUS K
MUPY KaK
[JIABHOMY
MPUHIUAITY
YeJIOBEYECKOr0
OOIIIEKUTHSL.

Pa3Butne
IICHHOCTHOT'O
OTHONICHUS K
CBOEMY
OteuecTBy, CBOEH
MaJIOH U OOJIBIIION
Ponune xak mecry,
B KOTOpOM
YEJI0BEK BBIPOC U
MIO3HaJ NEPBbIC
pagocTu U
HEyJlauyu, KoTopas
3aBelllaHa EMY
npeaKaMu U
KOTOPYIO HY>KHO
obeperartsb.

9 kiacce

Paznen 1. BemecTBo u xumMuueckne peakuuu (174)

1.1

[ToBTOpEHUE U
yriayOieHue 3HaHun
OCHOBHBIX Pa3/esiOB
Kypca 8 kjacca

5
(3 Hux 14
KPNel
(BxomHas
JIMarHOCTHKA

)

VYMK “Xumus 9
Kjacc”,
B.B.EpemuH,
H.E.Ky3bMeHKo,
A.A.JIpo310B,
B.B.JIynumn, -
N3natenbcTBO
“IIpocBemenuey,
Mocksa, 2023.;

1. YueOHuk
“Kumusa” st 9
KJIaCCOB
0011e00pa3zoBaTeb-
HBIX YUpEeKICHUMN./

Pa3Butune
1I€JIOCTHOTO
OTHOIIICHUS K
ceMbe KakK K
TJIaBHOM OMOpE B
’KM3HH Y€JIOBEKa U
HWCTOYHUKY €r0
CYaCTbS; Pa3BUTHE
LIGHHOCTHOT'O
OTHOIIICHUS K
OKPYX aroIUM
JIFOIIM, KaK
PaBHOITPABHBIM
COIIMaJIbHBIM
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1.2 | OcHOBHBIC 4
3aKOHOMEPHOCTH
XUMHUUYECKUX PEaKIIUi

1.3 | DnekTponuTuyeckas 8
JIACCOITAAIIHS. (13 HUX 24:
XHUMHUYECKUE PEAKIIUH 19-TIPNel,
B pacTBOpax 194-KPNe2)

B.B.Epemun,
H.E.Ky3bpmenko,
A.A.JIpo310B,
B.B.Jlynun

2. Pabouas
TETPaJb K yUCOHUKY
“Xumus” g 9
KJIACCOB
00111€00pa30BaTEIbHBI
X YUpEexKJICHUN./
B.B.Epemun,
A.A . Jlpo3noB,
['.A.lllunapesa

3. Meronnueckoe
nocobue. 9 kinacc. /
B.B.Epemun,
A.A.Jlpo310B,
3.10.Kepumon

4. KonTtponbsHbie 1
IPOBEPOYHbBIEC
paboThl. Xumus 9
kiacc./ B.B.Epemun,

napTHepam, ¢
KOTOPBIMH
HEO0XO0IMMO
BBICTPanBaTh
T00pOKeIaTEHHBI
€ OTHOIIIECHHS,
JAIOIINE YCIIOBEKY
PaoCTh OOIICHUS
Y TIO3BOJISIIOIINE
n30eraTh YyBCTBO
OJMHOYECTBA.

Pa3Butne
IIEHHOCTHOIO
OTHOIIIECHHUS K
JIFOISIM KaK
0e3yCIIOBHOM U
a0COJIFOTHOM
[IEHHOCTH.

Pa3Butune

IICHHOCTHOT'O
OTHOIIICHUS K
KYJIbTYpPE€ KaK

A.A.Jlpo3noB JTyXOBHOMY
5. DnexTpoHHas oorarcTBy
dbopma yueOHMKa oOmecTBa u
https://uchebniki- BAXHOMY YCIIOBHIO
rabochie- OIIYIICHUS
tetradi.com/knijkal93 | yenoBexom
7listat/num1937.html | momHOTHI
IIPOKUBAEMOU
DNEeKTpOHHbBIN KU3HU, KOTOPOE
oOpa3oBaTeIbHbBIN JaeT €My YTEHUE,
pecypc "Jlomaiinue MY3bIKa,
3ananus. OCHOBHOE UCKYCCTBO, TE€ATP.
obmee oOpasoBanue. | TBopueckoe
Xumus", 8-9 kiacc, CaMOBBIPAXKEHHUE.
Pasznen 2. Hemerauinl u ux coenunennss | AO M3narenscrso
(254) "IIpocBemienue"
2.1 | O0mas 4 Pas3Butne
"
XapaKTePHCTHKA (u3 mux 1y | Tpenaxep "O0mako | peggocrroro
~ 1
XUMIYECKIX [IPNe2) 3HaHUM". Xumus. 9 OTHOIICHNUS K
KJIaccC, 000 T Kak
DJIEMEHTOB " | pyny
®dusukon J1abd OCHOBHOMY
VIIA-rpynmnsi.
croco0y
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I"'anorensl POIII JIOCTHIKCHHUS
https://resh.edu.ru/ ’KU3HECHHOI'O
Onaromnosyuus
[HOK YEJI0OBEKA, 3aJ10Ty
https://m.edsoo.ru/7f4 | ero ycmenrHoro
12636 poQeCCUOHAIEHO
ro
CaMOOTIPEICIICHUS
U OIIYIIECHUS B
3aBTpalTHEM JTHE.

2.2 | O0mas 6 Pa3Butue
XapaKTEePUCTHKA LIEHHOCTHOT'O
XUMHYECKHX OTHOIIIEHUS K
aiieMeHTOB VIA- 3HAaHMUAM KakK
CPYIIIBL. Cepa U eé HHTCJIJICKTYAaJIbHO
COEMHEHHUS MYy peCypcy,

o0ecrneynBaroIeM
y Oynymee
yeJIoBeKa, Kak
pe3yJibTary
KpPOIOTJIMBOTO , HO
yBJIEKATEIHLHOTO
y4eOHOro Tpy/Ja.

2.3 | Obmias 7 PasButne
XapaKTEPUCTHKA (3 HEX 14 LIEHHOCTHOT'O
XAMHYECKUX ITPNe3) OTHOLIEHHUS K
nJIEeMEHTOB VA- CBOEMY
TPYIIIIbI. ASOT, OTe‘—IeCTBy, CBOEH
dochop u ux MaJIoil 1 6obLION
COEIMHEHMUS Ponune.

2.4 | Obmias 8 PasButue
XapaKTEepUCTUKA (13 Hux 34 LIEHHOCTHOT'O
XUMHYECKHUX ITPNe4, OTHONICHUS K
3neMeHToB [VA- TTPNe5, IpUpoOJE.

Ipynnsl. YIJIEpoa U KPNe3)
KPEMHUH, U UX
CO€IUHEHUS

Paznen 3. Meraiibl M MX COeIMHEHUSA

(204)

3.1 | O6mue cBoMCTBa 4 PasButue
METAJIJIOB LIEHHOCTHOT'O

OTHOIIIEHUS K
CBOEMY
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OteuecTBy, CBOEH
MaJIOHd U OOJIBIIION
Ponune kak mecry,
B KOTOPOM
YeJI0BEK BBIPOC U
[I03HAaJI MEePBHIC
pagoCTu U
HEeyJa4H, KOTopast
3aBelaHa eMy
npeaKaMu H
KOTOPYIO HYKHO

obeperars.
3.2 | Baxxneimnme MeTaJuIbI 16 Pa3zButne
U UX COECIUHEHUS (u3 HUX 34 EHHOCTHOT'O

TTPNe6, OTHOIIICHUS K

[TPNe7, CBOEMY

KPNe4) OreyecTny,
BEJIMKHUM JIFOJISIM,
IPOCJIABUBIIIUM

cBO10 Ponuny.

Paznen 4. Xumus ¥ OKpy:Kaas cpeaa
(34) + lHoBTOpenne (34)

4.1 | Xumus v oKpyxKaronas 3+3 PazButue
cpena LIEHHOCTHOTO
OTHOULIEHUS K
pUpoJe.
68
Hroro: 136

5. CucteMa onleHMBaHUS

Cucrema OIlEHKM TpHU3BaHA CIIOCOOCTBOBATh MOAJCPIKAHUIO EIMHCTBA
BCEH cHCTEeMBI O00pa30BaHHs, OOCCIICUCHUIO TMPEEMCTBEHHOCTH B CHCTEME
HENPEPBIBHOTO 00pa3oBaHus. E€ OCHOBHBIME (DYHKIIMSAMU SBIISIOTCS: OPUCHTALINS
o0pa3oBaTeNbHOTO Tpollecca Ha JIOCTIDKEHUE IUIAHUPYEMBIX PEe3yJIbTaTOB
ocsoeHuss OOIl COO wu ob6ecneyenue >hPeKTUBHON 0OpaTHOW CBS3H,
MO3BOJIAIOIIEH OCYIIECTBISATh YIPaBICHHE 00Pa30BaATEIBHBIM MPOIIECCOM.

OCHOBHBIMHM HAIpaBICHUSMUA W TESIMH OIICHOYHON JEATEIHLHOCTH B
o0pa3oBaTeNbHON  OpraHW3alMM  SBJSIIOTCA:  OIEHKa  00pa30oBaTeIbHBIX
JTOCTIDKCHUM O0YyYaronmuxcsi Ha Pa3jUYHBIX dTanax oO0ydYeHHsS KaK OCHOBa WX
MIPOMEKYTOYHON M UTOTOBOM aTTECTAIHMH, a TAK)KE OCHOBA MPOIIETyp BHYTPEHHETO
MOHUTOpPUHTA 00pa30BaTEIIbHON OpTaHW3aIlii, MOHUTOPUHTOBBIX HCCIICIOBAHUN
MYHUITUTIATFHOTO, PErHOHAIEHOTO U (heIepATbHOTO YPOBHEH.

Cucrema BHyTpEHHEH OIICHKU BKJIFOYACT:
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BXOJHYIO JTUATHOCTHUKY;

TEKYIIYI0 M1 TEMAaTUYECKYIO OLIEHKY;

UTOTOBYIO OLIEHKY;

IIPOMEXKYTOUHYIO ATTECTALNIO;

MICUXO0JIOTO-TIeIarOTHIecKoe HabII0IeHIE

B cootBercTtBUM ¢ DOII OOO cucrema OIEHKH  peau3yeT CHUCTEMHO-
JNESATEIbHOCTHBIM, YPOBHEBBIM M  KOMIUIEKCHBIM  IOAXOABI K  OILIEHKE
oOpa3oBaTenbHbIX AocTKeHUU. [lox omenkoil 00pa3oBaTEeNbHBIX JOCTH)KEHUN
oOyyJaromerocss MOHMMAETCS OINpPEJCICHUE M BBIPAKEHHUE B YCJIOBHBIX 3HAaKaX —
Oaiax, a TakXKe B OIICHOYHBIX CYXKIEHHUSAX YUMTENsl CTENeHU COOTBETCTBUS
3HaHUM, YMEHUN U HABBIKOB 00Yy4arolIerocs: TpeOOBaHUSIM K YPOBHIO MOATOTOBKU
IKOJLHUKOB, yecTaHOBIIeHHBIX OOIT OOO. [enbto oneHnBaHus 00pa3oBaTeIbHbIX
JOCTHXKEHUM — 00ydYarouuxcsi  SBJISIETCSl  ONpENeSieHue CTENeHUM  OCBOEHUS
obyuarorumucs OOIT OOO0.

dopmaMy KOHTPOJIS SIBIIFOTCA:

o MUCbMEHHAs: MUCHMEHHBIM OTBET YyYalllerocss Ha OJUH WU
HECKOJIbKO BOMNpPOCOB (3ananuii). K mucbMEeHHONW NIPOBEPKE OTHOCSTCH:
JIOMAIlTHAE, TPOBEPOUYHBIC, KOHTPOJIbHBIC, TeCTOBhIEe B (opmare OI'D,
TBOpUYECKHUE pabOThI, TPOECKTHBIE PAOOTHI;

o yCTHasl: YCTHBIM OTBET Ha OJMH WJIM HECKOJBKO BOMPOCOB B hopme
Jyajora, MOHoOJIora, 6ece/bl, co0ece10BaHus, 3aUueTa Wik HHOU (popme;
° KOMOMHUPOBAHHAS: TMPEINOJIaraeT COYCTAaHWE MUCHMEHHBIX U

YCTHBIX (DOPM MPOBEPOK B PAINUYHOM COOTHOILICHUHU.

Kontponbneie u npoBepounsie padoTel. Xumus 8 kiacc./O.C.I'abpuensH,
['.T".JIsicoBa - Mockaa: «IIpocBemenue» - 2023 r.

KontponsHble u mpoBepouHble paboTel. Xumuss 9 kiacc./ B.B.Epemusn,
A.A . JIpo3nos, - Mocksa: «IIpocsemnienue» - 2023 r.

KontposibHble pabOThl MTPOBOJATCA TMOCIE MPOXOXKICHUS KaXIAO0ro
pazzaena. O61Iee KOJIMYECTBO KOHTPOJIBHBIX paldoT - 8: u3 pacuera 8 kjacc — 4
yaca, 9 kiacc — 4 yaca, mpakTUueckux padbot — 12: u3 pacuera 8 Kjiacc — 5 4acos,
9 knacc — 7 yacos.
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