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IHHOACHUTEJBbHAA 3AIINCKA

PaGouast mporpamMma 1o Xumuu 11 o0ydaromuxcs 8-9 Ki1accoB cocTaBieHa Ha OCHOBe TpeboBaHmil K
pe3yabTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM MporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus,
IpeacTaBiIeHHbBIX B DeepanbHOM rocyJapcTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO OOIIET0o
o0pa3zoBaHMsl, ¢ YIETOM pacrpee€HHBIX 110 KJIaccaM MPOBEPSIEMBIX TPEOOBaHUN K pe3yIbTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTeIbHOI POrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs U 3JIEMEHTOB COJACPKAHMUS,
MIPEJICTaBJICHHBIX B Y HUBEPCATHHOM KOIU(PHUKATOPE IO XUMHUH, a TAKXKe Ha OCHOBE IIpuMepHO IporpaMMBl
BOCIUTAHMsI 00YUaIOIIMXCS IPH MOJIy4€HHUH OCHOBHOIO 00111ero oopazoBanus U ¢ yuéroMm Konuenun
MpernoiaBaHusl yueOHOTo npeaMeTa « XUMHs» B 00pa3oBaTelbHbIX opranusanusx Poccuiickoi
®enepanyy, peaau3yoUNX OCHOBHbIE 0011e00pa3oBarenbHble mporpammsl (yTB. Pemennem Komnernn
Munnpocsenienus Poccun, nporokosn ot 03.12.2019 N ITK-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O IIPEJIMETA «XUMUS»

Bxnax yuebHoro npeamera «XuUMHUsS» B JOCTHKEHHUE 11€JIEH OCHOBHOTO O0IIETr0 00pa3oBaHus 00yCIOBICH
BO MHOT'OM 3HAU€HUEM XUMUYECKOW HAyKH B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B PA3BUTHUU TIPOU3BOIUTEIHHBIX
CHJI O0ILIECTBA U CO3JaHUM HOBOM 0a3bl MaTEPUANBHOM KYJIBTYPHI.

XUMUS KaK 3JIEMEHT CHCTEMBbI €CTECTBEHHBIX HAYK PaclpOCTpaHmIa CBOE BIMSHUE HA BCe 00IacTh
4eJI0BEYECKOI0 CYIIECTBOBAaHU, 3aaJla HOBOE BUACHHUE MUPA, CTaJIa HEOTHEMIIEMBIM KOMIIOHEHTOM
MHUPOBOU KYJIbTYpbl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMUH CITYKHUT OCHOBOM IS
(bopMHpPOBaHUS MUPOBO33PEHUS YEIOBEKA, €r0 MPEACTaBICHUI O MaTepuaIbHOM €IMHCTBE MUPA; BAXKHYIO
POJIb UrpatoT GOpMHUPYEMbIE XUMUEH MPEICTABICHHUS O B3aUMOIIPEBPAILICHHUSIX SHEPTUU U 00 IBOIIOIHUU
BEIIECTB B IPUPO/IE; COBPEMEHHAs! XUMUS HAIIPABJICHA Ha peIlleHHe INI00aIbHbIX MPO0IeM yCTOHYUMBOIO
Pa3BUTHS YEIOBEUECTBA — CHIPbEBOI, YHEPIeTUUECKO, MUIIEBOM U HKOJIOTMYECKON OE€30MaCHOCTH, IpobIeM
3paBOOXPAHEHHUS.

B ycnoBusix Bo3pacraroniero 3Ha4eHus: XMMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XMMHYECKOro o0pazoBaHus. B muiane conuanu3anyuy OHO SIBJISIETCS OJHUM U3 YCIOBHH (hOpMUPOBAHHS
MHTEJUIEKTA JUYHOCTU U TAPMOHUYHOIO €€ pa3BUTHS.

CoBpeMeHHOMY 4YeJI0BEKY XUMHUYECKUE 3HAHUSI HEOOXOUMBI JJI MPUOOpETeHUsI OOLIEKYIbTYPHOTO
YPOBHSI, MIO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B COIIMYME U OTBETCTBEHHO Y4acTBOBATh B MHOTOOOPa3HOM
KHU3HU OOIIEeCTBa, U1 OCO3HAHUS BaXKHOCTHU Pa3yMHOI'O OTHOIICHUS K CBOEMY 3/10POBbBIO H 3/10POBBIO
JPYTUX, K OKpY’Kalollel IpUpOoIHO cpesie, A TPaMOTHOIO IOBEICHUS MTPU UCIIOJIb30BAHUN PA3IMYHBIX
MaTepuaioB U XUMHUYECKHX BEIIECTB B TOBCEHEBHOM KU3HHU.

Xumnueckoe 00pa3oBaHuEe B OCHOBHOM IIKOJIE SBJSIETCS Oa30BBIM MO OTHOILIEHHUIO K CHCTEME 00IIero
XHUMUYeCKOoro oopazoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pealin3yeT MPUCYIIHE 001eMy
XMMHYECKOMY 00pa30BaHUIO KIIIOYEBbIE IIEHHOCTH, KOTOPBIE OTPaKAIOT TOCYIapCTBEHHBIE, OOIIECTBEHHBIC U
VH/IMBUyalIbHbIE TOTPEOHOCTH. DTUM OIPEEIIETCS CYIIHOCTh O0IIel cTpateruu o0y4eHus, BOCIIUTaHUS U
pa3BUTHS, 00YyUJAIOIIUXCSI CPEACTBAMU YUEOHOTO MpeaMeTa «XUMUS.

Wzydenne npenmera: 1) cnocoOCTBYeT peaqu3aluil BO3MOKHOCTEH JUIsl cCaMOpa3BUTHS U (POPMHUPOBAHUS
KYJIbTYPBI JITUHOCTH, €€ 00I11ei 1 (yHKIIMOHATBLHOW TPaMOTHOCTH; 2) BHOCHUT BKJIaJ] B (hOPMHPOBAHHE
MBIIUICHHUS] ¥ TBOPYECKUX CITIOCOOHOCTEH MOAPOCTKOB, HABBIKOB X CAMOCTOSITEIBHON YUeOHOMH
JeSITeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIC0BATENILCKUX YMEHUH, HEOOXOAUMBIX KaK B TIOBCEIHEBHOM
KHM3HH, TaK ¥ B IPOPECCUOHATBHOMN IATEIIFHOCTH; 3) 3HAKOMUT CO CHEIM(PHUKON HAYTHOTO MBIIUICHUS,
3aKJIaJbIBaCT OCHOBBI IIEJIOCTHOTO B3IJIS/Ia HA €IMHCTBO MPUPOBI M YETIOBEKA, SBISIETCS] OTBETCTBEHHBIM



3TarnoM B (GOPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
(bopMHPOBaHNIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTMYECKOE 00pa30BaHHE MIKOJIHHUKOB.

HazBanubie HanpaBiieHUs] B 00y4eHUN XUMHH 00eCTIeYMBAIOTCS CeM(PUKON copep kaHus mpeaMeTa,
KOTOPBIH SBJIETCS NIEarorHYeCcKy aJalTUPOBAHHBIM OTpaXeHHEM 0a30BOM HAYKH XMMHHU Ha ONpeeIEHHOM
arane €€ pa3BUTHSL.

Kypc XxuMuu 0CHOBHOM IIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YJAIONIUMHUCS OCHOB HEOPTraHUYECKON
XMMHUHU 1 HEKOTOPBIX NOHATHH U CBEIEHUH 00 OTJEIBHBIX 00BbEKTaX OPraHNYEeCKON XUMUH.

CtpykTtypa coaepxkanus npeamera copMHUpPOBaHA HA OCHOBE CUCTEMHOI'O IIOJIX0/1a K €r0 U3yYEHHUIO.
ConepmaHHe CKJIaAbIBACTCA U3 CUCTEMBI HOHATHUH O XUMHYECKOM AJIEMEHTE U BCIIIECCTBC U CUCTEMBbI HOHATHUH
0 XuMHUYecKo peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO MPUHIIMITY MOCIEI0BATEIBHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKHUX MPEJCTABICHUI Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YYEHHUS KaK OCHOBBI BCETO €CcTecTBO3HaHMs, ypoBHs [lepuonnueckoro 3akona /[. . Menneneena kak
OCHOBHOI'O 3aKOHAa XUMHUH, YUCHHA O CTPOCHUU aTOMa U XHUMHYECKOU CBA3H, Hpe,Z[CTaBJIeHI/Iﬁ 06
ANEKTPOIIUTUYECKOM TUCCOLMAIIMH BEIIECTB B pacTBopax. TeopeTnueckre 3HaHUS pacCMaTPUBAIOTCS Ha
OCHOBC SMITUPUYCCKHU MOJTYYCHHBIX U OCMBICIICHHBIX (1)aKTOB, Pa3BUBAIOTCA NTOCJICAOBATCIIBHO OT OAHOTO
YPOBHS K IPYTOMY, BBIONHSS (DYHKIIUU OOBSICHEHHSI U TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUSI U

BO3MOXKHOCTEH MPAaKTUYCCKOro NPUMCHCHH U MOJIYUCHUSA N3YyU1dCMbIX BCIICCTB.

Takast opranu3anus cofepkaHusi Kypca CrocoOCTBYeT MPEACTABICHUIO XUMHUYECKON COCTABIISIFOIIEH
HAYYHOH KapTUHBI MHpa B JIOTHKE €€ CUCTEMHOMN MpUpoabl. TeM caMbIM 00ecrieqnBaeTcsi BO3MOXKHOCTh
(bopmHpoBaHUs y 00y4YarOIIMXCs [IEHHOCTHOI'O OTHOLIEHUS K HAyYHOMY 3HAHUIO U METOJjaM [O3HAHUs B
Hayke. BakHO Taxke 3aMETHTB, YTO OCBOEHHUE COACPkKaHMS Kypca IPOMCXOAUT ¢ IPUBJICYCHUEM 3HAHUN U3
paHee U3y4eHHbIX KypcoB: «OKpyskaromuil Mup», «brnonorus. 5—7 kinacce» 1 «Pusuka. 7 Kjiacey.

HOEJHN N3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nanpaBieHuio nepBoCTeNIEHHON 3HAUMMOCTH TPH peau3aii 00pa3oBaTeNbHbIX QYHKIUH
npeaMeTa«XuMUs» TPaJUIHOHHO OTHOCAT (YOPMHUPOBAHHE 3HAHNI OCHOB XMMHUYECKON HayKH Kak 00JIacTh
COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUUECKOM NEATEILHOCTH YeJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB
MHPOBOH KyJIbTYpHL. 3a/1a4a IPEIMETa COCTOUT B (POPMUPOBAHUY CUCTEMBI XUMHUYECKUX 3HAHUH —
BOXHEUIINX (aKTOB, MOHATHIA, 3aKOHOB M TEOPETUYECKUX MOJOKEHUH, TOCTYITHBIX 0000IIECHHHA
MHPOBO33PEHYECKOTO XapaKTePa, SA3bIKa HAYKH, 3HAHUH O HAyYHBIX METOAAX N3YyYCHHUS BEIIECTB
XUMUYECKHUX PEaKIHii, a Takke B (OPMUPOBAHUH U PA3BUTUU YMEHHI U CIIOCOOOB JI€ATEIBHOCTH,
CBSI3aHHBIX C TUIAHWPOBAHNEM, HAOIIOICHNEM U TIPOBEACHIEM XUMHYECKOTO SKCIIEPIMEHTA, COOTIOICHHEM
npaBuil 0€301MacHOro OOPAIEHHUs C BEIIECTBAMU B TIOBCEHEBHON KHU3HH.

Hapsiny ¢ 9TuM Lenu n3ydeHus npeaMeTa B IporpaMMe yTOUHEHb! M CKOPPEKTHPOBAHBI ¢ YUETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanusi. CeroHs B 00pa3oBaHUU 0C000 3HAUMMOIA
MIPU3HAETCS HAIIPABICHHOCTh O0YyUEHMsI HA pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIEKTa ¥ 0011el KynbTypbl. OOyueHHe YMEHUIO YyUYUThCS U MPOI0JIKATh CBOE 00pa3oBaHKe
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOM M3 BXKHEUIINX (PYHKIMI yueOHBIX MPEIMETOB.

B cBsi3u ¢ 5TUM TipH U3YYCHHH MIPEIMETa B OCHOBHOM IITKOJIE JOMUHUPYIOIEE 3HAYCHHUE TPUOOPETTH TaKUe
LIEJIN, KaK:

— (hopMUpOBaHHME UHTEIUIEKTYaJIbHO PAa3BUTOM JTMYHOCTH, TOTOBOM K CAMOOOPA30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIIEHUH, CIIOCOOHOM alanTHPOBATHCS K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU;



— HaIPaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOE MPUOOIIEHUE YIAIUXCS K CAMOCTOSATEIBHON
MO03HABATCIIBHOM JIeATEIbHOCTH, HAYIHBIM METOaM ITO3HAHUS, (POPMHUPYIONIUM MOTHBAIIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XHMUU;

— ofecreyeHue yCIoBUA, CITOCOOCTBYIOMIUX MTPHOOPETEHUIO 00YUYAIOIIMMHUCS OTBITa pa3HOOOpa3HOM
ACATCIIbHOCTH, ITIO3HAHUA U CaMOIIO3HAaHHUA, KIIFOUYCBBIX HABBIKOB (KJIIO‘-ICBI:IX KOMHGTGHHHﬁ), HUMCHOIIUX
YHUBCPCAJIbHOC 3HAUYCHUC IJI PA3JIMYHBIX BUAOB ACATCIIbBHOCTHU,

— (popmupoBaHue yMeHUI OOBICHITH U OLICHUBATDH SBJICHUS OKPY’KAIOIIET0 MUPa Ha OCHOBAaHUU
3HAHWI U OTBITA, MOJIYYCHHBIX MTPU U3YYCHUH XUMHUH,

— (opmupoBanue y 00ydaromuXcsi TyMAaHUCTUYECKUX OTHOIICHHI, TOHUMAaHUS [IEHHOCTH
XUMHYECKHUX 3HAaHUH ISl BRIPAOOTKH SKOJIOTHUECKH 11eJIecO00pa3HOTo MOBEACHUS B OBITY U TPYIOBOM
JIEATEIBHOCTH B LEIAX COXPAHEHUSI CBOETO 30OPOBbs U OKPYKAKOLIEH IPUPOIHOU CpEebl;

— Pa3BUTHE MOTUBALMU K 00yUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHHSI 00IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS U
HANpaBJICHHOCTH JaJbHEUIIEr0 00yYeHHS.

MECTO YYEBHOTI'O IIPE/IMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme o6miero oo6pazoBanus «XUMHsI» MIPU3HAHA 00A3aTSIIBHBIM YI€OHBIM ITPEAMETOM, KOTOPBIH
BXOJIUT B COCTaB MpeIMETHOH o0sacTn «EcTecTBeHHO-HAYYHBIEC TPEIMETHI.

Y4eOHBIM MIaHOM Ha e€ u3ydeHue oTBeAeHo 136 yueOHbIX YacoB — M0 2 4. B HEAEMIO B 8 1 9 Kitaccax
COOTBETCTBEHHO.



COJEP)KAHUE YYEBHOI'O ITPEJIMETA

8 KJIACC

IlepBoHaUYa/JbHbIE XUMUYECKHE MTOHITHSA

[Ipenmet xumun. Poias XuMUM B KU3HU YesioBeKa. Tena u BemecTBa. PU3nUeCcKue CBOMCTBA BEIIECTB.
AFpGFaTHOG COCTOAHHUEC BCUICCTB. HOHSITI/IG 0 METOdaX IMO3HAHUS B XUMHUU. XUMHS B CUCTCMC HayK. qI/ICTbIe
BemecTBa u cMecu. CriocoObl pa3aeNieHus] CMECEH.

ATOMBI nu MOJIGKYHLI. XI/IMI/I‘-IGCKI/IG 3JICMCHTHI. CI/IMBOJIBI XUMHUYECCKUX BJICMCHTOB. HpOCTBIe 1 CJIIOXKHBIC
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckast popmysa. BaqeHTHOCT aTOMOB XUMUUYECKHX JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa

BCIIICCTB. OTtHocuTenbHasA aroMHas Macca. OTHOCUTEIbLHAS MOJICKYJIApHas Macca. MaccoBas J0JIA
XHUMHUYCCKOI'o 3JICMCHTA B COCIMHCHHNH.

CDI/ISI/I‘ICCKI/IG N XUMHNYCCKUC SIBJICHUSL. XI/IMI/I‘-IGCKEUI peaKumI nu eé HpI/ISHaKI/I. 3aKOH COXpaHeHI/ISI MacCChI
BelecTB. XUMHUYeCKue ypaBHeHUs. Kitaccndukamuss XaMIIeCKUX Peakiuil (COeTMHEHUS, Pa3JIOKCHHUS,
3aMeIIeHHs, OOMEHa).

XHUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYI0H, C TpaBuiIaMu pabOThI B TA0OpaTOPHH U
npuéMamu oOpareHus ¢ J1abopaTopHbIM 000PYIOBAHNEM; U3YUCHUE U OMMCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPTAHMYECKUX BEIIECTB; HAOMOACHUE (PU3HUECKUX (TIJIaBJICHUE BOCKA, TasHUE JIbJa, pACTUPAHUE
caxapa B CTYIIKC, KUIICHUC U KOHACHCAIIUA BOIII:I) U XUMHWYCCKUX (FOpeHI/IC CBCUHU, MPOKAJIMBAHHUC MG,Z[HOﬁ
MIPOBOJIOKH, B3aMMOJICHCTBIE MeJla ¢ KUCIIOTOM) SIBJIEHUH, HAOI0OIeHHE U OTMCAaHNEe TPU3HAKOB MPOTEKaHUS
XUMHYECKHUX PeaKIuii (pa3ioKeHne caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
pasnoxxenue runpokcuaa meau(1l) mpu HarpeBanuu, B3auMoiecTBHE kele3a ¢ pactBopoM cou meau(Il));
u3yudeHue crnocoOoB pa3eneHus cMecei (C MOMOIIbI0O MAarHnuTa, (UIBTPOBaHUE, BhIMTIAPHBAHNE,
TUCTUIUISIMS, XpoMaTorpadust), IpoBeJeHHe OUUCTKH MMOBAPEHHOM COJIN; HAOIIOACHNE U OMHCAHNE
PE3YNIbTATOB MPOBEACHUS OTBITA, HIUTFOCTPUPYIOIIETO 3aKOH COXPAHECHUS MACCHI; CO3JaHNe MOJIeeit
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baskneiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razon. CoctaB Bo3ayxa. Kucinopoa — sneMeHT u mpocToe BeniecTBo. Haxoxnenue
KHCIIOpOJia B TIpHpoie, GU3NUECKUEe U XUMUIECKHe CBOMCTBA (peakuuu roperus). Oxcumsl. [Ipumenenue
kucnopoa. CriocoOsl MOTydeHus: KUCI0opo/ia B 1a00opaTOpuu U MPOMbIIUIEHHOCTH. KpyroBopoT kuciopona B
npupoae. O30H — aioTponHas Moau(UKaLK KUCIOPO/a.

TennoBoii 3¢ (hekT XUMUUECKOH peaknu, TePMOXUMUYECKHE YPaBHEHHUS, IK30- U SHAOTCPMUUECKUE
peakimu. ToOmMBO: yrojib U MeTaH. 3arpsa3HeHUE BO3/lyXa, YCHJICHHE TApHUKOBOTO AP deKTa, pa3pylieHue
030HOBOTO CJIOS.

Bonopon — snemeHT u npocToe BemecTBo. Haxoxaenue Bogopoaa B npupoze, Gu3ndeckue 1 XUMHYECKUe
CBOWCTBa, MPUMEHEHHE, CIIOCOOBI MOTy4eHus. KucinoTsl u conu.

KonudectBo BemecTBa. Monb. MomnsipHas macca. 3akoH ABoraapo. MomsipHbIil 00bEM ra3oB. Pacuétsl o
XUMHUYCCKUM YPABHCHUSM.

®dusnueckue CBOMCTBA BoAbL. Bona kak pactBoputess. PacTBopsl. HachlleHHBIE U HEHACHIILICHHBIE
pactBOpbl. PacTBOpUMOCTH BEMIECTB B Bojie.MaccoBas 107151 BELIECTBA B paCTBOPE. XUMHUYECKHUE CBOMCTBA
Bozbl. OcHOBaHus. PoJib pacTBOPOB B IPHUPOJIE U B )KU3HU uesoBeKka. KpyroBopoT Bojbl B IPUPOJIE.
3arpsi3sHeHue NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukamnus Heoprannueckux coequaernit. Oxkcuanl. Knaccudukanus OKCHI0B: coeo0pa3yroniue
(OCHOBHBIE, KUCIIOTHBIE, aM(OTEepHBIC) U HecoyeoOpa3yrone. HoMeHKIaTypa OKCHI0B (MEXIyHAPOIHAS U
TpuBHANIbHAS ). DU3HYECKUE U XUMHUECKHE CBOMCTBA OKCUIOB. [loTydeHne OKCHIoB.

OcHoBanus. Kmaccudukamnus OCHOBaHHI: MIETOYHN U HEPACTBOPUMBIE OCHOBaHUsA. HomeHkatypa



OCHOBaHMH (MEXIyHApOIHAS U TpUBHAIbHAs). PU3NUECKHE K XUMUUYECKHE CBOMCTBA OCHOBAHHM.
[Tonydyenue ocHOBaHMIA.

Kucnorsl. Knaccuduxarus kuciaor. HomenknaTypa KuciaoT (MEXIyHapOoaHAs U TPUBHATIbHAS).
dusnueckre U XUMUUECKHE CBOMCTBA KUCIOT. Py aktuBHocT MetasuioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Conu. Homenknarypa coselt (MexayHapoHas U TpuBuaibHast). PU3nueckre 1 XMMHUUECKHUE CBOICTBA
couiel. [lonmyyenue comnen.

I'enernueckas cBA3b MEXKIY KilacCaMM HEOPraHMYECKUX COEIMHEHUI.

XVMMHYECKUH DKCIIEPUMEHT: KaYECTBEHHOE OINIPEACICHUE COACPKAHNSI KUCIOPOa B BO31yX€; ITOJIy4CHHUE,
coOupaHue, paclio3HaBaHUE U U3yUEHHE CBOMCTB KUCIOPO/1a; HAaOII0IeHNE B3aMMOACHCTBHS BEIIECTB C
KHCJIOPOAOM H YCIIOBHS BOSHUKHOBEHUS U MTPEKpaIleHus rTopeHus (1oxapa); 03HaKOMJICHHE ¢ 00pa3amMu
OKCHJIOB U OIMCaHKUE UX CBOWCTB; MOy4YeHHE, COOMpaHue, paclio3HaBaHUE M U3Y4YE€HUE CBOICTB BOIOPOIA
(ropenue); B3aumoelicteue Bogopoaa ¢ okcuaoM meau(1l) (Bo3M0oKHO HCTIONB30BAaHKUE BHIEOMATEPUAIIOB);
Habro1eHne 00pa3IoB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIIeIOBaHHE OCOOCHHOCTEH pacTBOPEHUS BEILIECTB
C Pa3IMYHON PACTBOPUMOCTBIO; IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHON MAaCcCOBOM 101
pPacTBOPEHHOTO BELIECTBA; B3aUMOAECUCTBHE BO/IBI C METANIaMU (HATPUEM U KaJIbLIUEM) (BO3ZMOXKHO
HCI0JIb30BaHNE BUJEOMATEPHUAIIOB); ONPEAEICHNE PACTBOPOB KUCIIOT U IIEJI0UEH C IIOMOILBIO HHIUKATOPOB;
uccieoBaHre 00pa3oB HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB; HAOIIOCHNE H3MEHEHUS OKPACKH
MHAMKATOPOB B paCTBOpPAx KUCIJIOT U LIEJI0YEH; n3ydeHne B3aumozeiicteus okeuna meau(Il) c pactsopom
CEPHOU KHUCIJIOTHI, KUCJIOT ¢ METAJUIAMU, PEAKLIU HEUTpaIu3alyy; I0Jy4€HHEe HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJIHOTO METAJUIA APYTUM U3 PpacTBOpa COJIM; PELICHUE IKCIIEPUMEHTAIbHBIX 3a7a4 110

TeMe«BakHeWIne K1acchl HEOPraHUYECKUX COCITUHEHUI.

Iepuoanyeckuii 3axoH u Ilepuoanyeckas cucrema xumudeckux diemenToB /I. . MennesieeBa.
Crpoenue aToMoB. XUMHYECKasl CBA3b. OKUCINTEILHO-BOCCTAHOBUTE/IbHbIE PeaKIUU

HepBHe ITIOIIBITKH KJIaCCI/I(bI/IKaLII/II/I XUMHUYECKHUX dJ1eMeHTOB. [IoHsTHe o rpynmax CXOAHbIX 3JIEMCHTOB
(IIeoYHbIe U MIETOYHO3EMENbHBIE METAJUIBI, TAIOT€HbI, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIe 00pa3yroT
amM(OTepHbIe OKCUBI U TUAPOKCH/IBI.

IIepnoanueckuit 3axoH. [lepuoanueckas cuctema XuMu4eckux 31eMeHToB [[. 1. Menneneesa.
Kopotkonepuoanas u jymaHOonepruoanas hopmsl [lepronnyueckoi CHCTEMbl XMMHUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa. [lepuobl u rpynibl. PU3NYECKUN CMBICT TOPSAKOBOTO HOMEPa, HOMEPOB MEPUOA U
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTponbl. CTpoeHHE YJIEKTPOHHBIX 000104k
aToMOB nepBbIX 20 xumudeckux aeMeHToB [lepuonnyeckoii cucremsl J1. . MenneneeBa. XapakrepucTuka
XMMHYECKOT0 3JIEMEHTA 110 €ro nojoxeHuro B [lepuoanueckoit cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHMS PaJyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB M0 rpymiaM u nepuoaaM. 3Hauenue [lepuoauueckoro 3akona u Ilepuoguueckoi
CHUCTEMbI XUMUYECKHUX JIEMEHTOB JJIsl pa3BUTUA HayKu U nipakTuku. JI. 1. MenzaeneeB — y4€HbIN U
IPaKJIaHUH.

Xumunyeckas cBsi3b. KoBaneHTHast (moJisipHasi U HEMOJISIpHAsi) CBSI3b. DIEKTPOOTPHUIATEILHOCTD
XUMHUYECKUX 3JIeMeHTOB. VloHHas! CBSI3b.

Crenens okuciaeHus. OKUCINTEIFHO-BOCCTAHOBUTCIIHLHBIC pCaKknuu. HpOHCCCBI OKHCJICHUA U
BoccTaHOBJICHUS. OKHCIUTEIIN U BOCCTAHOBUTEIIH.

XHUMHYECKUH HKCIIEPUMEHT: U3ydeHHEe 00pa3IoB BEIIECTB METAIUIOB U HEMETAJUIOB; B3aUMOICHCTBHE
TUAPOKCH/IA IMHKA C paCTBOPaMU KUCIIOT U IIEJ0Ue; MPOBEACHUE ONBITOB, HILTIOCTPUPYIOIINX
MIPUMEPBI OKUCIUTETbHO-BOCCTAHOBUTEIILHBIX PEAKINH (TOPEHHE, PEAKIINH PA3JIOKEHUS, COSTUHECHHUS).

MesxknpeaMeTHbIe CBS3H



Peanu3zanus MeXNnpeaMETHBIX CBA3EH IPU U3YUYEHUU XUMHUH B 8 KJIaCCE OCYILECTBISETCS Yepe3
MCTIOJIb30BAHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHATHI, TaK U MOHATHH, SBJISIOMINUXCS CUCTEMHBIMU JIJIS
OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HayYHBIN (PaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHATIN3, CHHTE3,
Kiaccuukanms, mepuoANIHOCT, HAOTIOACHHUE, SKCTIEPUMEHT, MOJICTUPOBAHKE, U3MEPEHUE, MOJIETb,
SIBJICHHE.

®dwusmKa: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIHI, H30TOIIbI, PaTHOAKTHBHOCTH,
MOJIEKYIIa, JIEKTPUUIECKUH 3apsijI, BEUIECTBO, T€N0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, T'a3,
¢bu3nvecKre BEINMIHHBI, €MHUIBI U3MEPEHUS, KOCMOC, ITaHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢porocuntes, npxanue, ouocdepa.

['eorpadms: armocdepa, runpocdepa, MUHEpaIIbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIC UCKOTIAaeMbIE, TOTIIINBO,
BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo M XUMHYeCKasi peakuust

[leproanueckuii 3akoH. Ilepuoauueckas cucrema xumuueckux 3nemeHToB 1. . MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MCHEHHUH CBOMCTB XUMUYECKMX YIEMEHTOB IEPBBIX TPEX NEPHOAOB, Kajus,
KaJIbLUS U UX COCIMHEHUM B COOTBETCTBHH C TOJIOKEHUEM dJIEMEHTOB B Ileproaudeckoi cucreme n
CTPOCHHEM HUX aTOMOB.

CrpoeHue BeliecTBa: BUJIbl XUMUYECKON CBA3HM. THUIIBI KPUCTAIINYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB
BEIIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUIA XUMUYECKOH CBS3H.

Knaccugukanus 1 HOMEHKIIaTypa HEOPraHMUECKUX BEHIECTB (MEXyHApOJHAsl U TPUBUAJIbHASA).
XUMUYECKHE CBOMCTBA BEUIECTB, OTHOCALIMXCA K Pa3JIMYHBIM KJIACCaM HEOPIaHWYECKUX COCIVMHECHUN,
TCHETUYECKas CBSA3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMU4eCKUX peakiuii Mo pa3IMyHbIM MIPU3HAKaM (TI0 YHUCIIY U COCTaBY YYacCTBYIOUIUX B
pEaKIMK BELIECTB, 110 TEIUIOBOMY 3(()EKTY, IO U3MEHEHHIO CTENIEHEeH OKUCICHNU XUMUYECKHUX 2JIEMEHTOB,
110 00paTUMOCTH, [0 YYACTHIO KaTaau3aTropa). DK30- U SHAOTEPMUUECKUE PEaKIH, TEPMOXUMHUECKUE
YPaBHEHHS.

[ToHsATHE O CKOPOCTH XUMHUYECKOH peakiuu. [ToHsTHE 00 00PAaTUMBIX 1 HEOOPATUMBIX XUMHYECKHX
peakmusix. [ToHSTHE O TOMOTCHHBIX M T€TEPOTCHHBIX peakiusaX. [[OHATHE 0 XHMUYECKOM paBHOBECHH.
@akTopbl, BIUSIOIINE HA CKOPOCTh XUMUYECKOH PEAKIIMH U TTOJI0KEHUE XUMHYECKOTO PABHOBECHSI.

OKHCITUTENIEHO-BOCCTAHOBUTEILHBIC PEAKITUH, SJICKTPOHHBIN OalaHC OKUCIUTEIHHO-BOCCTAHOBUTEILHON
peakiuu. CocTaBieHue YpaBHEHUH OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C UCIIOIH30BAaHHEM METO/1a
AIIEKTPOHHOTO OasiaHca.

Teopus 3MEKTPOIUTHUECKON AUCCOLMALIMU. DIEKTPOIUTHI U HE- 3JIEKTPOJIUThI. KaTHOHBI, aHHOHBI.
MexaHHu3M IUCCOLMALMY BEUIECTB C PA3IMUHBIMM BUJIAMU XUMHUUYECKOM CBsI3U. CTENEHb IUCCOLHUALINN.
CunbHbIe U crabble AIEKTPOTUTHI.

Peakiun nonHoro ooMeHa. Y ciioBHsl IPOTEKaHUsI peakMii MHOHHOro 0OMeHa, OJIHbBIE U COKpAIIEHHBIE
MOHHBIEC ypaBHEeHHUs peakuuii. CBOWCTBa KMCIIOT, OCHOBAHUI U COJIeH B CBETE MpPECTaBICHUN 00
ANEKTPOIUTHYECKON qucconmanui. KauecTBeHHble peakiiuu Ha HOHBL. [ToHsTHE O TMApONN3E CONEH.

XUMHUUYECKUH 3KCIIEPUMEHT: 03HAKOMIIEHHE C MOAEIAMHI KPUCTAIUIMYECKUX PEIIETOK HEOPIraHNYECKUX
BEIIIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa U anMasa), CJI0KHBIX BEIIECTB (XJIOpUAa HATpus);
UCCIIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakIuy OT BO3JCHCTBUS pa3INUHBIX (PAKTOPOB;
UCCIIEIOBAaHKE MIEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB, MIPOLECCa AUCCOLMALIMM KUCIIOT, IEJI0UeH U CoJeit
(BO3MOYKHO HCII0JIb30BAHUE BUJIEOMATEPUAIIOB); IPOBEAECHUE OIBITOB, MILIIOCTPUPYIOIINX IPU3HAKU
NPOTEKaHMs peaklrii HOHHOTO oOMeHa (00pa3oBaHME OCajiKa, BbIICICHUE ra3a, 00pa3oBaHUE BOJIbI); OIBITOB,



HWIUTIOCTPUPYIOIUX NPUMEPBI OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ (F OpCHHUC, pCAKIIUU PA3JIOKCHUA,
COGILI/IHGHI/IH); paciio3dHaBaHuC HCOPraHMICCKHUX BCIICCTB C MOMOMIBIO KAYCCTBCHHBIX peaKuHﬁ Ha UOHBI,
PCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4.

HeMeTa/jibl 1 UX cOeIUHEHUA

OO6mas xapakTepucTuKa ranoreHoB. OCOOEHHOCTH CTPOCHHSI ATOMOB, XapaKTepHbIE CTETIEHU OKHUCICHHUS.
Ctpoenue u Gpu3HUeCcKre CBOMCTBA MIPOCTHIX BEIIECTB — TAJIOT€HOB. XMMHYECKHE CBOMCTBA HA TIPUMEPE
XJiopa (B3auMOJICHCTBHE C METAJUIAMH, HEMeTallJIaMU, [iesiouaMu ). XitopoBoaopoa. ComsiHasi KUCIIOTa,
XMMHYECKHE CBOMCTBA, MOJy4eHue, MpuMeHeHue. [lelicTBue Xjopa U XJ0pOoBO0PO/ia Ha OpraHu3M
yenoBeka. Baxueilue Xmopuasl U X HaX0XKJIEHUE B PUPO/IE.

OO6mas xapaktepuctuka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTCTICHU
OKHUCJICHUA.

Crpoenue u Gpu3nUecKue CBONCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U Cepbl. AJIIOTPOIHBIE MOAU(UKALIUT
KHCIIOPOJIa U Cepbl. XUMUYECKUE CBOWCTBA cepbl. CepoBOIOPOI, CTpOCHUE, PUINISCKUE H XUMUIECKHE
cBoiicTBa. OKCHUJIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHI0B. CepHas KHUCIoTa, (Pu3nYecKue u
XUMHYECKHE CBOMCTBA (00IIME KaK MPEJICTaBUTENS Kllacca KUCIIOT U crienndudeckue). XuMUIeCKue
peaKImH, JIeXkalre B OCHOBE MMPOMBIIIUIEHHOT'O CIIOco0a MmoyyuyeHus cepHoil kucnotel. [lpumenenune. Conu
CEpHOI KUCIIOThI, KaUECTBEHHAsI peakius Ha cyibdaT-uoH. HaxoxaeHue cepbl U €€ COeIMHEHU B IPUPO/IE.

XUMUYECKOe 3arpsi3HEHUE OKPY’KaIoIel Cpe/ibl COETMHEHUSIMU cepbl (KUCIOTHBIE TOK/IH, 3arpsi3HEHNE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILICHUSI.

OO6mas xapakTepucTuka 3J1eMeHTOB VA-rpymimbl. OcOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTEIIEHU
OKHCJICHUS.

A30T, pacpocTpaHeHue B Ipupojie, PU3NIECKUe U XUMUIECKHe CBOCcTBA. KpyroBopoT a3ora B mpupoe.
AMMuak, ero puznyecKue 1 XuMU4eckiue CBOMCTBA, ModyyeHue U npumMeHenue. Conu aMMOHHUS, UX
(bmnqecm/[e U XUMHUYCCKHUEC CBOﬁCTBa, MNPUMCHCHUC. KauectBennas pCaKkiys Ha HOHbBI aMMOHUH. A3zotHasg
KHCIIOTa, e€ MmonydeHue, (PU3nuecKue U XUMUYECKUE CBOMCTBA (00IIHMe KaK MPeCTaBUTENs KIIacca KUCIIOT |
cneungpudeckue). Micnonap3oBaHue HUTPATOB M COJICH aMMOHUS B KQUeCTBE MUHEPAJIBHBIX YI0OPEHUH.

XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl COSTMHEHUSAMH a30Ta (KUCIOTHBIC JTOXKIH, 3arpsi3HEHUE
BO3/1yXa, MOYBBI U BOJIOEMOB).

docodop, amnorponHsie Moaudukanmu dpochopa, pusnueckue U XuMuIeckre cBoicTa. OKCH
dbochopa(V) u bochopnas kucnoTa, puznyeckre 1 XUMUIECKHE CBOMCTBA, MoJyueHue. Mcrnonp3oBanue
(dbocharoB B KauecTBE MUHEPAIBHBIX yI0OPEHUN.

OO6mas xapakrepucTika 31eMeHToB [VA-rpymnmel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTePHBIE CTEIICHU
OKHCIICHHS.

VYraepon, aluioTponHble MOIU(BUKAIINH, PACIPOCTPAHEHUE B IPUPOIE, PU3HUECKUE U XUMUYECKUE
cBoiicTBa. Ancop6uus. KpyroBopot yrieposa B mpupoje. OKCuab! yriaepoaa, ux Gu3nuecKue 1 XUMUYeCKHUe
CBOMCTBA, JICHCTBUE HA KHUBBIC OPTaHU3MBI, [TOJIyYCHHE U IPUMEHEHHUE. DKOJIOTHYECKHE MTPOOIEMBI,
cBsi3aHHBIE ¢ OKcHIoM yriaepoaa(IV); rumotesa rinodanbHOTO MOTEIUICHUS KIMMATa; TAPHUKOBBIHN 3P eKT.
VYronbHas KUCIIOTA U €€ CONU, UX (PU3NUECKUE U XMMUYECKHE CBOWCTBA, MOJy4YeHHE U IPUMEHEHUE.
KayectBenHas peakius Ha KapOoHAT-HOHBI. Mcnonp30oBaHne KapOOHATOB B OBITY, MEJUIIMHE,

MPOMBIIIJICHHOCTH U CCIILCKOM XO035ICTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COEAMHEHUX yriepoja (MeTaH, 3TaH,
STUJIEH, alleTUIICH, YTaHOJI, TJIMLEPUH, YKCYCHas KucioTa). Ux coctaB u xumuueckoe ctpoenue. [lonsarue o
OMOJIOTMYECKH BaKHBIX BEIIECTBAX: )KHUPaX, OeNKax, yriieBogaX — U MX POJIH B KU3HU YEIIOBEKA.

MarepuanbHOE €IUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCIUHEHUMN.

Kpemuuii, ero gusudeckre 1 XUMHUYECKUE CBOMCTBA, MOy4eHHE U IpuMeHeHne. CoeTMHEHUS] KPEMHHS B
npupoae. O6mue npenacrasnenus o6 okcuae kpeMuusa(IV) u kpemaneBoit kucnore. CUITUKATHI, UX



MCIOJIb30BaHKE B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH. BaskHelIie cTpouTeIbHbIe MaTepUaIbl: KEPaAMHKa,
CTEKJIO, IIEMEHT, OETOH, JKene300eToH. [TpobiieMbl 6€30IacHOT0 UCTIOIE30BaHUS CTPOUTEIBHBIX MAaTEPHUAaIOB
B ITIOBCEIHEBHOW KU3HU.

XUMHUUECKUH 3KCTIEPUMEHT: U3y4eHHE 00pa3li0B HEOPraHNYECKUX BEIECTB, CBOWCTB COJITHOM KHCIIOTHI;
MPOBEJICHNE KaUECTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HA0JIIO/IEHNE TPU3HAKOB UX MPOTEKAHUS; OMBITHI,
oTpaxaromue pu3nuecKue 1 XUMUYECKUE CBOWCTBA IaJIOTEHOB U UX COSIMHEHUN (BO3MOYKHO MCIIOIb30BaHHE
BHJICOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3IiaMu XJIOPHIOB (TAJIOTCHUIOB); O3HAKOMJICHHE C 00pa3aMu
cepbl U e€ COeTMHEHUSIMU (BO3MOYKHO HUCIIOIh30BaHUE BHICOMATEPHAIIOB); HAOI0ICHHE TTpoIiecca
oOyTriMBaHMs caxapa Mo JeiCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI; H3YUeHHE XUMHUUECKUX
CBOMCTB pa30aBJIEHHOMN CEPHON KHCIIOTHI, MPOBEJCHUE KaYeCTBEHHON PEaKIuK Ha CyJIb(aT-uOH U
HaOII0/IeHNe TIpU3HaKa e€ MPOTEKaHus; O3HAKOMJICHUE C (U3MYECKUMHU CBOMCTBaMH a30Ta, (hochopa u ux
COCTMHECHHH (BO3MOYKHO MCITOJIb30BAaHNE BHIEOMATEPHAIOB), 00Opa3iiaMu a30THBIX U (HOCHOPHBIX
ynoOpeHuit; momyuyeHue, coobrpanue, pacrio3HaBaHUE U M3YUYE€HHUE CBOMCTB aMMHaKa; MpOBEICHNE
KaueCTBEHHBIX peaklMii Ha MOH aMMOHHUS U (hocaT-uOoH U U3yUeHHE MPU3HAKOB UX NMPOTEKAHMUS,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHON a30THON KUCJIOTHI C MeIbIO (BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIIOB); U3yYEHHE MOJICJICH KPUCTAITMICCKUX PEMIETOK anmasa, rpadura, Qymiepena;
03HaKOMJIEHHUE C MPOLIECCOM aJICOPOIMH pACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM
MIPOTUBOra3a; Moxy4eHue, cCoOupaHue, paco3HaBaHUEe U U3y4EHUE CBOMCTB YIJIIEKUCIIOrO ra3a; IpoBeIeHHe
KaueCTBEHHBIX peaklnii Ha KapOoOHAT- U CUJIMKAT-UOHBI U U3yYEHHE MPU3HAKOB UX MPOTEKAHMUS;
O3HaKOMJIEHHUE C MPOAYKIMEN CHIIMKATHON MPOMBIIINIEHHOCTH; PEIIeHNE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe«BakHelne HeMeTaJlIbl U UX COCTUHEHUSI.

MeTasiibl M UX COEIHMHEHUS

OO61mas xapakTepuCTHKa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX IMOJIOKEHUS B
[lepuoanueckoii cucreme xuMmuueckux snemenToB J. . MenzeneeBa u ctpoenusi aromoB. CTpoeHHe
MeTaJIoB. MeTannuueckasi CBsi3b U METAJUTMYECKasi KpUCTalInyeckas petéTka. DJIeKTPOXUMUYECKUI psJl
HaIpspDKEHUH MeTauioB. OU3HYECKUe U XUMHYECKHE CBOMCTBA MeTauioB. OO0IIMe CrIoCOOBI MOTyYeHHUS
MeTayioB. [ToHATHE 0 KOPPO3UHU METAIUIOB, OCHOBHBIE CITOCOOBI 3alTUTHI MX OT Koppo3uu. CIuiaBsl (CTalb,
YyT'yH, TIOPATIOMUHUHN, OpOH3a) M UX MPUMEHEHHE B OBITY U MTPOMBIIIICHHOCTH.

[llenounbie MeTaibl: mosoxkeHue B [lepuonnueckoit cucreme xumuueckux snemMenToB J[. . Menzaeneena;
CTPOEHME UX aTOMOB; HaXO0KJIeHUE B pupoje. Puznueckue 1 XUMUYECKUE CBOMCTBA (Ha IPUMEPE HATPUA U
Ka.HI/ISI). OKCI/II[I:I nu I‘I/IILpOKCI/I,Z[BI HanI/IH 1 KaJIusl. HpI/IMCHeHI/Ie HICJIOYHBIX MCTAJIJIOB U UX COGHHHGHHﬁ.

[IlenoyHO3eMeNbHBIE METAJUIBI MATHUM M KaJIbLIMiL: TToJ10keHue B [lepronueckoil cucteMe XuMUYECKUX
anemeHnToB J[. 1. MenzeneeBa; CTpoeHUE UX aTOMOB; HAXOXKJECHUE B Tpupojie. PU3NUeCcKue U XUMHUECKUE
CBOICTBa MarHus 1 KaJblivsl. BaxxHelmme coequHeHnst KanbIus (OKCUI, THAPOKCHI, CoyH). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YyCTpaHEeHHUS.

AnmtoMmunnii: nonoxxenue B [lepuonnueckoit cucreme xumuueckux 3nemeHToB [1. I. Menneneena;
CTPOEHHUE aTOMa; HaXOXKJeHUe B mpupojae. duznyeckre 1 XMMUUECKUE CBOMCTBA almfOMUHUSA. AM(OTepHbIE
CBOﬁCTBa OKCHJIa nu I‘I/II[pOKCI/II[a AJIFOMHUHU .

Keneszo: nonoxenue B [lepnoguueckoii cucteme xumuueckux eMeHToB Jl. M. Menzaeneesa; ctpoenue
aTOMa; HaXOXJAeHue B npupone. Pusndeckne 1 XUMUYECKUE CBOMCTBA Xkene3a. OKCUIIbI, THAPOKCUABI U COJIH
xene3a(ll) u sxxenesa(Ill), ux cocras, CBOWCTBA U TIOTyYEHUE.

XUMUYECKUH IKCIEPUMEHT: 03HAKOMIIEHHE C 00pa3liaMyi METAJJIOB U CILJIaBOB, UX (PU3NYECKUMU
CBOMCTBaMM; U3y4YCHHUE PE3YJIbTATOB KOPPO3UH METALIOB (BO3MOKHO HCIIOIb30BAHUE BUACOMATEPUATIOB),
0COOCHHOCTEH B3aUMOJICHCTBUS OKCUAA KAJIbLIMS U HATPUS C BOJOM (BO3MOXKHO HCIIOIb30BaHHUE
BUJICOMATEPHAIIOB); UCCIIEAOBaHNE CBOMCTB KECTKOM BOJIBI; IIPOIIecca TOPEHUS JKele3a B KUCIOPOoe
(BO3MOXHO HUCTIOJIB30BAHNE BUACOMATEPUATIOB); MPU3HAKOB MPOTEKAHUS KAaU€CTBEHHBIX PEaKLUi Ha NOHBI



(MarHums, KanbIus, aTroMuHus, THKa, xeneza(ll) u xenesa(Ill), meau(Il)); HabmroneHue u onvcanue
mponccCoOB OKpaliuBaHWA IMJIAMCHHU NOHAMUW HATPUS, KaJIUA U KaJIbIIHUA (BOBMO)KHO HUCITOJIb30BaHUEC
BUJICOMATEPHAJIOB); HCCIIEI0BaHNE aM(OTEPHBIX CBOMCTB IMIPOKCHIA aTFOMUHUS M THAPOKCHIA LINHKA;
PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 IO TEMC «Baknelimue MeTaaibl U UX COCANHCHUA.

XuMHs U OKpYsKaIIas cpeaa

Hossie maTepuansl 1 TexHoJIOrMU. BemecTBa u MaTepuaibl B HOBCEIHEBHOM KU3HU YeIOBEKA. XUMHUS U
310poBbe. bezonacHoe UCoab30BaHNE BEIIECTB U XUMHUYECKUX peakiuid B ObITy. [lepBast momors mpu
XUMHUYECKHX 05KOrax U OTPaBJICHUSIX. OCHOBBI IKOJIOTMYECKON IPaMOTHOCTH. XUMHUYECKOE 3arps3HEHUE
OKpYy»Karolen cpesl (mpeaenbHas nonyctumasi kKonueHntpanus semects — [1JIK). Pons xumuu B pemenun
9KOJIOTHYECKUX TPOOIIeM.

[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB (YroJb, TPUPOIHBIN ra3, HePTh), MPOAYKTHI UX MepepabOTKH, UX
POJIb B OBITY U IPOMBILIIIEHHOCTH.

XUMHUUECKUH SKCIIEPUMEHT: H3y4YCHUE 00pa3I[0B MaTePUAIIOB (CTEKIIO, CTUIABBI METAIIIIOB, TIOJMMEPHBIC
MaTepuabl).

Me:xnpeameTrHblie CBA3H

Peanuzanus MeXNpeaAMETHBIX CBSA3EH NMPU U3y4YEeHUU XUMUU B 9 Kilacce OCyIIEeCTBISETCS yepes
UCIOJIb30BaHME KaK 00X €CTeCTBEHHO-HAYYHBIX OHATUMN, TaK U MOHSATHH, SBJISIOMIUXCS CHCTEMHBIMHU IS
OTJIETIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOT0 I[UKJIa. Peanu3aius MexXnpeIMETHbIX CBSI3eH NMPU U3YyUeHUU
XUMHH B 9 KJIacce OCYIIECTBIIIETCS Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHITHH, TaK U
MOHSITHM, SBISIOIIUXCS CUCTEMHBIMU JJIs OTJIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HayUHBIN (PaKT, THTIOTE3a, 3aKOH, TEOPHSs, aHATN3, CHHTE3,
KJaccuukanms, mepuoANIHOCT, HAOTIOACHHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, U3MEPEHHUE, MOJIETb,
SIBJICHHE, TAPHUKOBBIA (P PEKT, TEXHOIOTHS, MATEPHATIBI.

®dusuka: Matepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIbl, PAJUOAKTUBHOCTb,
MOJIEKYJIa, JJIICKTPUYCCKUH 3apsi1, IPOBOJIHUKH, ITOJTYIIPOBOJHUKH, TUIICKTPUKH, (POTOIIEMEHT, BEIIECTBO,
TeJ0, 00BEM, arperaTHOe COCTOSIHUE BEIIIECTBA, ra3, PaCTBOP, PACTBOPUMOCTD, KPUCTAJUTHUSCKAS PEIIETKA,
CIIJIaBHI, (I)I/ISI/I‘-ICCKI/IC BCJINMYHHbI, CAUHUIIBI I/I3M€peHI/I$I, KOCMHUYCCKOC HpOCTpaHCTBO, IIJIaHCTHI, 3Bé3l[bl,
Comnnize.

Buonorus: ¢porocuntes, npixanue, buocdepa, 3KocucTeMa, MUHEpaIbHbIE YA00pEHHs, MUKPOIJIEMEHTHI,
MaKpOdJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadms: armocdepa, runpocdepa, MUHEpaIIbl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC UCKOIIAeMbIEe, TOTIIINBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

N3ydenne xumuu B 8-9 kacce HalpaBIeHO Ha JOCTHKEHUE 00yUYaIOIMMHUCS TUYHOCTHBIX,
METaNpeMETHBIX U MPEAMETHBIX PEe3yIbTAaTOB OCBOCHHUS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIIEro 00pa3oBaHMs JOCTUTAIOTCS B XOJI€
o0ydYeHUsI XMMHH B €IMHCTBE YYCOHOM W BOCIIUTATEILHOM JMesATSIIbHOCTH OpraHnu3alii B COOTBETCTBUH C
Tpa,Z[I/IL[I/IOHHBIMI/I pOCCHfICKPIMH COI_[I/IOKy.HI:TyprIMI/I n HYXOBHO-HpaBCTBCHHBIMI/I OCHHOCTAMM, HpI/IHHTBIMI/I
B OGH.[CCTBG HpaBI/IHaMI/I nu HOpMaMI/I IIOBCACHUA U CHOCOGCTBYIOT HpOLIeCCEIM CaMOIIO3HaHHA, CaMOpaSBI/ITI/IH
Y COIMAIM3alliN 00yJaronuXCsl.

JInaHOCTHBIE pe3yAbTaThl OTPAXKaIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IHaTpuoTHYECKOr0 BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY HaclleuIo,
MOHUMAaHUS 3HAUEHUSI XUMUYECKON HayKu B )KM3HU COBPEMEHHOI0 00IIECTBa, CIIOCOOHOCTHU BIA/IETh
JOCTOBEPHOU MH(POPMAITHEH 0 IEPEOBBIX TOCTIKEHUSX U OTKPBITUSX MUPOBOW U OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

I'paxxnanckoro BocnuTaHust

2) MNPCACTABJICHUA O COMUAJIBHBIX HOPpMaAX U MpaBUIaX MCKINIHOCTHBIX OTHOILIICHUN B KOJIJICKTHUBCE,
KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, yueOHO-UCCIIeIOBATEILCKOM, TBOPUECKON 1
IPYTUX BUAAX AESITEIbHOCTH; TOTOBHOCTU K Pa3HOOOpa3HON COBMECTHOM I€ATENbHOCTH MPHU BHIMOIHEHUN
y‘~I€6HLIX, MO3HABATCJIbHBIX 3a71a4, BHINMMOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB, CO3/JaHUN Y‘-ICGHBIX IMPOCKTOB,
CTpeMJICHHSI K B3aMMOIIOHMMAaHUIO U B3aUMOIIOMOIIIM B MPOLIeCcCe 3TON y4eOHOM 1eATeIbHOCTH; TOTOBHOCTH
OLICHUBAThH CcBOE MOBCACHHUC U MOCTYIIKHU CBOUX TOBapHHleﬁ C IMMO3UIUN HPABCTBCHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

IleHHOCTH HAYYHOI'0 MO3HAHHUSA

3) MUPOBO33pEHUYECKHUX IIPEICTABICHUN O BEIIECTBE U XUMUYECKOM peakliu, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIOLINX OCHOBY JIJIsl IOHUMAaHUs CYITHOCTH HAy4YHOU
KapTUHBI MUPA; IPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJIbI, B3AUMOCBS3AX
YeJI0BEKa C IIPUPOAHOU CPEAOH, O POJIM XUMHHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeNIbHBIX MOTHBOB, HAIPaBJICHHBIX HA MOJy4Y€HUE HOBBIX 3HAHUHN 110 XUMHUH, HEOOXOAUMBIX IS
00BbsICHEHUS Ha0JII0JaeMbIX IIPOIIECCOB U SIBJICHUH;

5) no3HaBaTenbHON, MHOOPMAITMOHHON M YUTATENBCKON KYIbTYpPbI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOU Pa0OThI ¢ Y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPO, JOCTYITHBIMH TEXHUYECKUMU
cpeacTBaMu MH()OPMAITMOHHBIX TEXHOJIOTH;

6) nHTEepeca K 00y4EHUIO U TTO3HAHUIO, TI0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHMIO, TPOEKTHON M UCCIIEOBATENILCKOM NEATENTbHOCTH, K 0CO3HAHHOMY BBIOOPY

HANpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHILEM;

®opMHPOBaHUS KYJIbTYPbI 310pOBbSI

7) OCO3HaHUA LICHHOCTHU KU3HU, OTBECTCTBCHHOI'O OTHOIICHHW A K CBOCMY 310POBbI0, YCTAHOBKH Ha
3I0POBBII 00pa3 )KU3HU, OCO3HAHUS TOCIEACTBUN U HEMIPUATHUS BPEIHBIX IPUBBIUEK (YHOTpeOIeHUs
AJIKOTOJI5, HAPKOTHKOB, KYPEHHsI ), HEOOXOUMOCTH COOTIOICHHUS MTPaBUJI O€30MaCHOCTH MPU 0OpaIICHUU C
XUMAYECKHMH BEIIECTBAMH B OBITY U pealTbHOW KHU3HH;

TpyaoBoro BOCIUTAHUSA
8) uHTEepeca K MPaKTUYECKOMY U3YYEHHUIO MPOoQeccHii U Tpyaa pa3IMyHOro pojia, yBaKEHUE K TPyAY U



pe3ylbTaTaM TPYIOBOU IEATEIHHOCTH, B TOM YKCJIE Ha OCHOBE MIPUMEHEHUS IPEIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHANBUIYAIEHOW TPAEKTOPUH MPOJODKEHUS 00pa30BaHUS C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH; YCIICIITHOM
poecCHOHATLHOM JIEATEILHOCTH U Pa3BUTHSI HEOOXOJUMBIX YMEHHI; TOTOBHOCTh aIalITUPOBATLCS B
npodeCCHOHATLHOHN Ccpejie;

JKO0J0rH4€eCKOro BOCIUTAHUSA

9) sKOJIOTHYECKH 11e1ecO00Pa3HOT0 OTHOLIEHHS K MPUPO/Ie KaK HCTOYHUKY JKU3HH Ha 3eMJie, OCHOBE €€
CYIICCTBOBAaHUsA, TOHUMAHUA HECHHOCTHU 310POBOI0 1 6630HaCHOI‘O 06p3321 KHN3HHU, OTBCTCTBECHHOT'O
OTHOIIECHUS K COOCTBEHHOMY (DPM3HUECKOMY U NICUXHUECKOMY 3/I0POBbIO, OCO3HAHUS IEHHOCTU COOIIOACHHUS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTe ¢ BEIECTBAMH, a TAKXKE B CUTYAIHIX, YTPOKAIOMINX 3JOPOBBIO
W >KU3HH JIFOJICH;

10) cnocoOHOCTH MPUMEHATH 3HAHUS, IOTyYaeMble IPU U3YUYCHUH XUMUH, [T PEILICHUS 3a]a4, CBSI3aHHBIX
C OKpY>Kalolle NpUpOIHON CPeI0H, MOBBIIIECHUS YPOBHS 3KOJIOTHUYECKON KyIbTYpPbl, OCOZHAHUS
r7100aIbHOTO XapaKTepa KOJOTHYECKUX MPOoOIeM U MyTel uX pemeHus MoCcpeICTBOM METOA0B XuMuu; 11)
HKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCA UM B IIO3HABATEIbHON, KOMMYHHUKATUBHOM U

COLIMAJIbHON ITPAKTHKE.

METANIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeMETHBIX pe3yIbTaTOB BRIACISAIOT 3HAUUMBIE JJ1s1 (JOPMHUPOBAHUS MUPOBO33PEHUS
oOIIeHaYYHbIE TIOHATHUS (3aKOH, TEOPHS, IPHUHIIUII, TUIIOTE3a, PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT | JIp.),
KOTOPELIC NUCTIOJIB3YIOTCA B CCTCCTBCHHO-HAYUYHBIX y‘le6HBIX npeaMeTax U NO3BOJIAOT HA OCHOBC 3HAaHUH U3
ATHX MPEAMETOB (DOPMHUPOBATH MPEICTABICHHUE O IEJIOCTHON HAyYHOH KapTHHE MUPA, U YHHUBEPCATLHBIC
y4ueOHbIe AeHCTBUS (ITO3HABATEIIbHBIC, KOMMYHUKATHBHBIC, PETYJISTUBHBIC), KOTOPHIE 00ECIIEYNBAIOT
(dbopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIIbHOMY TUTAaHUPOBAHHIO M OCYIIECTBICHHIO YICOHOMH
ACATCIIBHOCTH.

MetanpeameTHbIe pe3ynbTaThl OCBOCHHS 00pa30BaTeIbHOM MPOrPaMMBI 110 XUMUU OTPaXKaroT OBJIa/ICHHE
YVHHUBEPCATHHBIMU MTO3HABATEIILHBIMU JICHCTBUSMHU, B TOM YHCIIE:

ba30oBbLIMM JJOrHYEeCKUMHU A€ CTBUSIMHU

1) ymMeHHEeM HCIOIBh30BaTh MPUEMBI JIOTHUYECKOTO MBIIIJICHUS TP OCBOCHUH 3HAHUHN: PACKPBIBATh CMBICIT
XUMUYECKUX TTOHATUH (BBIICTATh X XapaKTePHbIC MPU3HAKH, YCTAaHABINBATH B3aUMOCBS3b C APYTHMHU
MTOHSTHUSIMH ), UCTIOJIH30BATh MOHATHS ISl OOBSICHEHUS OTACIBHBIX (DAaKTOB U SBJICHUI; BEIOUPATh OCHOBAHUS
Y KPUTEPHUH TSI KITaCCH(PUKAIIMN XUMHYECKUX BEIIECTB M XUMHUECKUX PEAKIIMi; yCTaHABIUBATh IPUUYUHHO-
CJICICTBEHHBIC CBSI3U MEXKIY OOBEKTAMU U3yUEHUS; CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHEIE,
JeAYKTUBHBIE, TI0 aHAJIOTHH ); JIEIaTh BBIBOJIBI M 3aKIIIOUCHHUS;

2) yMEHHEM MPUMEHATH B MPOIECCEe TTO3HAHUS MOHATHS (TPEMETHBIC U METANPEIMETHBIC ),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCIIOJIB3YEMBIE B XUMHH, TPEOOPA30BBIBATH MIUPOKO MPUMEHIEMBIC B
XUMHUHU MOJICJIbHBIC TIPEICTABJICHHUS] — XUMHYECKUH 3HAK (CUMBOJI 2JIEMEHTA), XUMHUecKasi hopmysa u
ypaBHEHNE XUMHUYECKON PEAKIIMU — TPHU PEIICHUH YIeOHO-TI03HABATEIbHBIX 33714, C YIETOM ITUX
MOJICTIbHBIX MTPEACTABIICHUI BBIABIIATH U XapaKTEPU30BATh CYIIECTBEHHbBIEC MPU3HAKU U3y4aeMbIX
00BEKTOB— XMMHUYECKUX BEIICCTB M XMMHUYECKUX PEAKIINil; BBISBIIATH 00IIHME 3aKOHOMEPHOCTH, TPHUUUHHO-
CJICZICTBEHHBIE CBS3U U MPOTHUBOPEUHNS B U3yUaEMbIX MPOIECCAX U ABJICHUAX; MPEAIaraTb KpUTEPUU IJIst
BBISIBIICHUS 3TUX 3aKOHOMEPHOCTEH ¥ MPOTUBOPEUHIA; CAMOCTOSATEIHLHO BHIOUPATH CITOCOO pPEIICHHS YI4eOHOM
3a/1auu (CpaBHUBATh HECKOJIEKO BAPHAHTOB PEIICHUS, BEIOMpATh HanOoJiee MOAXOIAIINN C YIETOM
CaMOCTOSTENILHO BBIJICTICHHBIX KPUTEPHEB);

Ba3oBbpIMH HccIe0BaTEILCKUMH JeHCTBUAMHU



3) YMCHHEM UCIIOJIB30BaTh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MMO3HAHUS, 4 TAKKC B
Ka4eCTBE OCHOBBI TSI ()OPMHUPOBAHUSI THITOTE3BI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KICHH;

4) npuoOpeTeHue onbITa Mo MJIAHWUPOBAHUIO, OPTaHU3ALIUU U TPOBEACHUIO YYCHUYECKHX IKCTIEPUMEHTOB!
yYMEHHE HaOII01aTh 3a X0JJ0M IpoIiecca, CaMOCTOATEIbHO MPOTHO3UPOBATh €T0 PE3ybTaT, ((opMyTupoBaTh
000011IeHHs ¥ BBIBOIBI 10 PE3yJIbTaTaM IPOBEAEHHOTO OIBITA, UCCIIEAOBAHNS, COCTABISITH OTYET O
Npo/ieTIaHHOH pabdoTe;

PadoToii ¢ nungopmanueit

5) yMeHueM BBHIOMPATh, AaHAIM3UPOBATh K HHTEPITPETUPOBATH HHPOPMAIIMIO PA3THYHBIX BUIOB U PopM
MIpe/ICTaBICHHUSI, TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAy4YHO-TIOMYJISIpHAS TUTEpaTypa XUMUYECKOTO
coJiep>KaHusl, CIIpaBOYHbIE MocoOus, pecypcbl UHTepHeTa); KpUTUYECKH OLEHUBATh MPOTHUBOPEUHBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM MPUMEHSATDH Pa3IMYHbIe METO/IbI U 3aMpPOChl IPU MOKCKE U 0TOOpe HHDOpMaLUU U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAUMBIX ISl BHIIOJHEHUS y4EOHBIX U TO3HABATENbHBIX 33/1a4 OMpe
-IeNEHHOTO TUTIA; TPUOOPETEHHE OMBITA B 00JIACTH UCTIOIB30BaHUSI MHPOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHi1, OBJIa/IeHNE KYJIbTYpOil aKTUBHOTO UCIIOJI30BAHUS PA3JIMUHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMANILHYIO (POpMY MpeacTaBiIeHHs] HHPOPMAIMK U WILTIOCTPUPOBATh
pelaeMble 3a/1a4u HECJIOKHBIMH CXeMaMU, TuarpaMMamMu, IpyrumMu popmamu rpa@uku 1 ux
KOMOMHAIASAMU;

7) yMEHHEM UCIIOIB30BaTh U aHAJIM3UPOBATh B Mpoliecce YYeOHOM U HCCIIeI0BaTENbCKON NeSTeIbHOCTH
MH(OPMALIKIO O BIUSHUN IPOMBIIIIEHHOCTH, CEJIBCKOT0 X03HUCTBA U TPAHCIIOPTa HAa COCTOSTHUE
OKpY>KaroIle NpUpOTHON CPEIbI;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH /1€iiCTBUSIMH

8) yMeHHeM 3a71aBaTh BOMPOCHI (B X0J1€ TUAIOTa M/WUJIM TUCKYCCHH) TIO CYIIECTBY 00CYKIaeMOU TEMBI,
(dhopMyIUpOBaTh CBOU MPEUIOKECHHSI OTHOCUTEIHHO BHIMIOTHEHHS MIPEIIOKEHHOM 3a/1a4;

9) mpuoOpeTeHue OMbITa MIPE3EHTAIH PE3yJIbTaTOB BBIOJIHEHUS XUMHUUECKOTO SKCIIEPUMEHTA
(;1abopaTopHOro OmbITa, TA0OPATOPHOI PAOOTHI MO UCCIICOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);

10) 3anHTEpEeCOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMH MTO3HABATEIILHON U UCCIIEI0BATEILCKOM
JeSTeIbHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U COTIIACOBAHUS
no3unuil (006cyxaeHusi, 00OMeH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIUS COBMECTHBIX JIEHCTBUIA,
oTpe/ieNieHUE KPUTEPUEB TI0 OIICHKE KA4eCTBA BHITIOTHEHHOW pabOTHI U 1Ip.);

YHuBepcaIbHBIMH PETyJIATHBHBIMH 1€HCTBUSIMHI

11) ymeHHEM CaMOCTOATENIHLHO ONPEIENSTh LETH JeSTEIbHOCTH, ITIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M MPH HEOOXOUMOCTH KOPPEKTHPOBATH CBOIO JICATCIILHOCTh, BHIOMPATh HanboIee
3¢ (heKTHBHBIE CTIOCOOBI pelIeHHs YIeOHBIX U MIO3HABATEIBHBIX 3324, CAMOCTOSTEIILHO COCTABIISAThH WIIH
KOPPEKTUPOBAThH MPEJIOKEHHBIN aJITOPUTM JICHUCTBUI MPH BBIOJIHEHUH 3aJaHUN C YUYETOM TTOTYyUECHUS
HOBBIX 3HAHUH 00 M3y4yaeMbIX 00BEKTAX — BEIECTBAX U PEAKIIUIX; OI[CHHBATh COOTBETCTBUE MOTyYEHHOTO
pe3yJibTata 3asBJICHHOM 1EIH;

12) ymeHHEM HCTIONB30BaTh U aHATH3UPOBATH KOHTEKCTHI, MPEJiaraeMble B YCJIOBHH 3a/IaHUH.

INPEAMETHBIE PE3YJIbTATHI

B cocTaBe npeaMeTHBIX Pe3yIbTaTOB 110 OCBOSHUIO 00S3aTENLHOTO COACPKAHMSI, YCTAHOBICHHOTO JAaHHOK
MIPUMEPHON paboueii MporpaMMoOid, BBIICISIOT: OCBOCHHBIE O0YJarONTUMHUCS HayIHbIC 3HAHUS, YMEHHS U
CHIOCOOBI IeWCTBUH, crieliudruecKue Ui IPeAMETHON 001acTH «XUMUS», BUIBI JESTEIHHOCTH 110
MOJTYYEHUIO0 HOBOTO 3HAHWSI, €T0 WHTEPIPETAINH, TPEOOPa30BaHUIO U IPUMEHEHHUIO B Pa3IMYHBIX yUECOHBIX U
HOBBIX CHUTYallUsIX.



[TpenMeTHBIE pe3yabTaThl OTPAKAIOT CPOPMHUPOBAHHOCTD Y 00YUAIOIIMXCS CIETYIOIUX YMEHUI:

8 KJIACC

1) packpvieams cmobici OCHOBHBIX XUMUYECKUX MOHATHIA: aTOM, MOJIEKYJIa, XAMUUECKHUH 3JIEMEHT, IIPOCTOE
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOJAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTEIIbHAS
aTOMHas U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIleCTBa, MOJIb, MOJIIPHAsl Macca, MaccoBasi 10JIs
XHUMHYECKOT0 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIA 00BbEM, OKCHJI, KUCIOTa, OCHOBaHHE, COJIb,
ANEKTPOOTPHUIATEILHOCTD, CTETIEHb OKUCIICHHSI, XUMUUECKasl peaKius, KiacCu(uKaus peakiuii: peakuu
COCMHEHUS, PEaKIINU PA3TI0KEHHS, PEaKLIUU 3aMEIICHH, PEaKLIUd OOMEHa, 9K30- M SHIOTCPMHUCCKUE
peaknuu; TeTioBor (M PEKT peakuu; sIpo aToMa, MICKTPOHHBIN CIIOW aToMa, aTOMHAasi OpOUTAIIb, PaNyC
aToMa, XUMHUYECKas CBS3b, MOJIIPHAS M HETIOJISIPHASI KOBAICHTHAS CBS3b, HIOHHAS CBSI3b, NOH, KATHOH, AHUOH,
pacTBOp, MaccoBas A0JIs BellecTBa (MPOIeHTHAs! KOHLIEHTpAaIMs) B paCTBOPE;

2) unmocmpupoams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITHH (CM. M. 1) U IPUMEHATH 3TU MOHATHUSA
P OMUCAHUM BELECTB U UX MPEBPaICHHIA;

3) ucnonv3o6amb XUMHUUECKYIO CUMBOJIMKY JUIS COCTaBJICHUS (DOPMYIT BEILIECTB ¥ YPAaBHEHUM XUMHUYECKHUX
peaKuuii;

4) onpedenamp BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTENIEHb OKUCIECHUS
3JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX; PUHAIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COCTUHEHUH 110
dbopMynaM; BUJ XUMUYECKO CBsI3U (KOBaJIEHTHAs M MIOHHAS) B HEOPTaHUYECKUX COCIMHEHUSX;

5) packpwvieams cmvica [lepuoanueckoro 3akona /1. 1. MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHHE
MIEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMUYECKHX AJIEMEHTOB OT UX MOJ0keHus B [leproanyeckoi
CUCTEME; 3aKOHOB COXPaHEHMsI MACChI BELLIECTB, [IOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHHUS,
3aKOHa ABOTaJIpO; ONMUCHIBATh U XapaKTepU30BaTh TabnuuHyto Gopmy Ileproanyueckoit cucteMbl
XUMUYECKHX 3JIEMEHTOB: pa3inyarh MOHATHUS «TJaBHas nmoarpymnmna (A-rpymnmna)» u «rmobounas noarpynma (b-
TPYIITa)», Majibie ¥ OOJBIIHE MEPUOBI; COOTHOCHTH 0003HAYCHUS, KOTOPHIC HMEIOTCS B TaOIUIIE
«Ilepuoguyeckas cucreMa XuMu4deckux snemeHToB J[. . MenzeneeBay ¢ Y4uCI0BBIMU XapaKTEPUCTUKAMU
CTPOCHHS aTOMOB XUMUYECKHX JIEMEHTOB (COCTaB U 3aps[ sApa, 00IIee YUCIIO FIEKTPOHOB U
pacnpeiesieHue X M0 3JIEKTPOHHBIM CII0SM);

6) Knaccuguyuposams XUMUYECKUE SJIEMEHTHI; HEOPIraHUYECKUE BEIIECTBA; XUMUYECKHE peakiuu (1o
YHCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKLIUU BEILIECTB, MO TEINIOBOMY dPQEKTY);

7) xapaxmepuzosams (onucviéams) o0IIME XUMUYECKHE CBOMCTBA BELIECTB PA3IMYHBIX KJIACCOB,
MOATBEPIK/Iasl ONMCAaHUE TPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUA;

8) mpoecno3uposams CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O COCTaBa; BO3MOXKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

9) eviuucasAMb OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MAaCCOBYIO JI0JIIO
XMMHUYECKOT'0 3JIeMEHTa 1o (opMylie COeTMHEHUS; MAaCCOBYIO JOJI0 BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKON PEAKIUU;

10) npumenssims OCHOBHBIE OTIEPAIIUN MBICIUTEIHLHON NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
0000111eHre, CUCTEMATH3aIIHIO, KJIaCCU(UKALIUIO, BHISIBICHUE IPUUNHHO-CIIEACTBEHHBIX CBA3CH — JUIS
M3YYEHHUSI CBOMCTB BEIIECTB U XMMHUECKUX PEAKIN; €CTECTBEHHO-HAyYHbIE METO/IbI TO3HAHUS —
Ha0JI0IeHNE, U3MEPEHNE, MO/ICTTMPOBAHUE, SKCIIEPUMEHT (peabHbIi U MBICIICHHBIN);

11) credosame mpaBuIaM MOJ30BAHUS XUMUYECKON TTOCY0M U TaOOPATOPHBIM 000PYIOBAaHUEM, a TAKKE
mpaBWJIaM 0OpaIlleHus C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIMSIMU T10 BBITIOJTHEHHUIO JTA00OPATOPHBIX
XUMHUYECKUX OTBITOB IO TIOJYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BENIECTB (BOJAOPO/Ia U KHCIOPOIa),
IIPUTOTOBJIEHUIO PACTBOPOB C OIIPEAEIEHHON MAaCCOBOM 10JI€M paCTBOPEHHOTO BELIECTBA; IIJIAHUPOBATh U
MPOBOAUTH XUMUUECKHE SKCIIEPUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB IIEI0YEH U KHCIOT C TOMOIIIbIO



WHIUKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHXK | JIp.).

9 KJIACC

1) packpvieams cmbici OCHOBHBIX XUMUYECKUX MOHATHIA: XUMHUUECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHHOH, ITPOCTOE BELLECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTETIEHD
OKHCJICHHUS, XUMUYECKasl PEaKIHsl, XUMUUecKasi CBsI3b, TEIIOBOM 3((EeKT peakiiuu, Mojb, MOJISIPHBIN 00BbEM,
pPacTBOp; ANEKTPOIUTHI, HEIJIEKTPOIUTHI, SJTEKTPOIUTUYECKAS JUCCOLMALIUS, PEAKIIMU HOHHOTO OOMEHa,
KaTaJan3aTop, XMMUYECKOe paBHOBECHE, 0OpaTUMbIE U HEOOpaTUMbIE PEaKIIMH, OKUCIUTEIHHO-
BOCCTAaHOBUTENbHBIE PEAKIIMH, OKUCIUTEIIb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIEHHUE, AJJIOTPOIIHS,
aM(pOTepHOCTh, XUMHUYECKas CBSA3b (KOBAJICHTHAS, MOHHAS, META/NTNYECKas ), KpUCTAITINYECKasl pelIéTka,
KOPPO3Usl METAJIOB, CIUIABbI; CKOPOCTh XUMUYECKON peaKIuu, IPeAeIbHO A0MYyCTUMAsk KOHLIEHTpaLUs
(ITAK) BemecTBa;

2) unnmocmpupoams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITHH (CM. M. 1) U IPUMEHATH 3TU MOHATHUSA
P OMUCAHUM BELECTB U UX MPEBPaICHHUIA;

3) ucnonv3oeamb XUMHUUECKYIO CUMBOJIMKY JUIS COCTaBJICHUS (DOPMYIT BEIIECTB M YPaBHEHUM XUMHUYECKHUX
peaKuuii;

4) onpedenamp BaJEHTHOCTh U CTENIEHb OKUCIICHUS! XMMUUYECKUX 3JIEMEHTOB B COCIMHEHUSAX Pa3TUIHOTO
COCTaBa; MPHHAJICKHOCTD BELIECTB K ONPEIeIEHHOMY KIIacCy COeIMHEHHH 1Mo (opMyam; BUJ XUMUYECKOH
CBsI3U (KOBAJICHTHAs, MOHHAS, METAJJINYECKasi) B HEOPraHUYECKUX COSMHEHUSIX; 3apsi HOHA 10 XUMUYECKOM
dbopMyIie; XxapakTep cpeabl B BOAHBIX PACTBOpPaX HEOPTraHUUECKUX COSAMHEHUA, THUIT KPUCTAITNISCKOM
PEIIETKY KOHKPETHOTO BEILIECTBA;

5) packpwvieams cmwica llepuoanueckoro 3akona /. 1. MenneneeBa u 1eMOHCTPUPOBATH €T0 MIOHUMAHHE:
OIHCHIBATh U XapaKTepu3oBaTh TabauunHyto popmy Ilepuonnyeckoit cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pa3nuyaTh MOHATHUS «TJaBHas nmoarpymnmna (A-rpymnmna)» u «rmodounas noarpynna (b-rpynmna)», Mansie u
00JIbI1IME IEPUOABL; COOTHOCUTH 0003HAYEHHUS, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TaOIHIIe, C YUCIOBBIMU
XapaKTepUCTHKAMU CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsia siapa, o0I1ee YuciIo
AJIEKTPOHOB U paclpeaesieHue X MO AIEKTPOHHBIM CJIOSIM); OOBSICHITH 00IIMe 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEAMHEHUN B Mpe/iesiax MajbIX MEPUOOB U TJIABHBIX MOJATPYII C
YYETOM CTPOEHHUS UX ATOMOB;

6) Kraccuguyuposams XUMIUUECKUE 3JIEMEHTHI; HEOPraHMYECKUE BELIECTBA; XMMUYECKHE PEaKLuu (T10
YHCIIy U COCTAaBY yYacCTBYIOIIMX B PEAKIIMH BEILIECTB, 110 TEINIOBOMY 3P QEKTY, M0 U3MEHEHHUIO CTeTIeHEN
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzosams (ONMUCHIBATh) OOIIHE U CHEIU(PUISCKIE XUMUUECKHE CBOMCTBA MPOCTHIX U CIOKHBIX
BEIIECTB, MMOATBEPK/1as ONMCAHUE MPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHHUI COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIUN;

8) cocmasnamv ypaBHEHHUSI SJIEKTPOJUTHICCKON TUCCOIUAIINN KHUCIIOT, MET0Yel U COJICH; TIOJTHBIC U
COKpaIlEHHbIE YPaBHEHUS peakIiil HOHHOTO 0OMEHa; YpaBHEHUS peakIfii, MOATBEPKIAIOIINX
CYLIECTBOBAaHHE F€HETUYECKOM CBSI3M MEXK/y BEIIECTBAMHU PA3JIIMYHBIX KJIACCOB;

9) packpvisamv cyuHocms OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM TOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OallaHca 3TUX PeaKLIUid;

10) npoenozuposams CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOECHMSI; BO3SMOXXHOCTH IIPOTEKAHUS
XUMHUYECKUX MPEBpAIICHUN B Pa3IMYHBIX YCIOBUSIX;

11) 6viuucisams OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB; MACCOBYIO JI0JII0
XUMHUYECKOT'0 3JIeMEeHTa 10 (opMyJie COeTMHEHUS; MAaCCOBYIO JOJI0 BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKON PEAKIUU;

12) credosame mpaBuiIaM MOJb30BAHUS XUMUYECKON TTOCY0M U TaOOPATOPHBIM 000PYIOBAaHUEM, a TAKKE

npaBuiaM oOpaleHNs C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSAMHU I10 BBITIOJIHEHHUIO J1a00PaTOPHBIX



XUMHUYECKUX OTBITOB IO MOJYUYCHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa);

13) nposooums peakuuu, MOATBEPIKIAIOIINE KAUECTBEHHBIM COCTAaB PAa3IMUHBIX BEILIECTB: Paclio3HaBaTh
OTIBITHBIM TTYTEM XJIOpHUI-, OpOMUI-, MO -, KapOOHAT-, hocdar-, CHIIUKAT-, CyIb(aT-, THAPOKCUI-HOHBI,
KaTHUOHBI aMMOHHMSI U MOHBI M3YUYEHHBIX METAIJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPTaHHMUECKUX
BEIIICCTB;

14) npumernsims OCHOBHBIE OIIEPALIUN MBICIUTEIBLHON JEATENIBHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHUE,
0000111eHIe, CUCTEMATH3aIINIO, BBISIBICHHE TPUYNHHO-CIICICTBEHHBIX CBSI3€H — Ui U3yYEHHs CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKINi; €CTECTBCHHO-HAYYHBIE METO/IbI TIO3HAHUSI — HAOIIOJICHHE, H3MEPEHHE,
MOJICTTUPOBAHUE, SKCTIEPUMEHT (PealIbHBIN U MBICIICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
Ne | HaumeHnoBaHue pa3ieioB U TeM IPOrpaMMbl Koanyecrso yacos JexkTpoHHbIe (LU(PPOBLIE) 00pa3oBaTeIbHbIE
n/n pecypchbl
BCEro | KOHTPOJIbHbBIE NpaKTHYeCKHe
padoTsl paboTbl
Pasnen 1. [lepBoHayaIbHBIE XUMHYECKHE IOHSTHS
1.1. | Xumusi — BazKHAasi 00J1ACTh €CTECTBO3HAHNUS H MPAKTHYECKOIi 1eITeIbHOCTH YeI0BeKa 5 0 1 http://school- collection.edu.ru/
1.2. | BemecrBa 15 1 2 http://school- collection.edu.ru/
U XHMHYECKHE PeaKiun
Hroro no paspeny 20
Paznen 2. BaskHeiimue npeacTaBuTe]M HEOPraHMYECKUX BElIeCTB
2.1. | Bo3nyx. Kuciopoa. IlonsiTne 06 oxcunax 5 0 1 http://school- collection.edu.ru/
2.2. | Bopopon. 5 0 1 http://school- collection.edu.ru/
IloHsiTHE 0 KMCI0TAX H COJIAX
2.3. | Bona. PactBopsl. IlonsiTHe 00 OCHOBaHHMSIX 5 0 1 http://school- collection.edu.ru/
2.4. | KoinvyecTBeHHbIE OTHOIICHUSI B XHMHH 4 0 0 http://school- collection.edu.ru/
2.5. | OcHOBHbIE KJIACCHI HEOPTAHUYECKHX 11 1 1 http://school- collection.edu.ru/
coeMHEHHit
Hroro no paspeny 30
Pasnen 3. llepuoanueckuii 3akon u [lepuoanueckas cucrema xumuyeckux iementon /1. U. Menaeneesa.
Crtpoenune aToM0B. XuMu4eckasi ¢Bsi3b. OKHCIHTEIbHO-BOCCTAHOBHTEIbHbIE PeaKINH
3.1. | Mepuognueckwuii 3axon u Ilepuoanueckas cucrema xumudyeckux diementon /1. M. Menaeneea. Ctpoenune 6 0 0 http://school- collection.edu.ru/
aTomMa
3.2. | Xumunyeckas cBsizb. OKHCIHTE/IbHO-BOCCTAHOBHTEIbHbIE PEAKIHH 9 1 0 http://school- collection.edu.ru/
Hroro no paszeny: 15
Pa3nen 4. O6o01eHHe M MOBTOPeHHE Kypca XuMuu 8 kiacca 5
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 70 3 7
9 KUIACC
Ne | HaumeHoBaHuMe pa3/ie/ioB M TeM NPOrPaMMbl KonnuecTBo yacos JyeKkTpoHHbIe (HU(POBLIE) 00pa3oBaTeIbHbIE PeCyPChl
n BCEro | KOHTPOJIbHbIE paboThl | MPaKTHYeCKHe PadoThI
Paznen 1. BemecTBo m XuMH4ecKkue peakiuuu
1.1. | IloBTOpeHMe U yriIy0JeHne 3HAHNI OCHOBHBIX pa3/iesioB Kypca 8 kiacca 5 0 0 http://school- collection.edu.ru/
1.2. | OcHOBHBIE 32KOHOMEPHOCTH XHMHYECKHX PeaKiuii 3 0 0 http://school- collection.edu.ru/




1.3. | DaekTpouTHYecKas qucconuanus. XuMH4YecKHe PeaKHi B PACTBOPax 9 http://school- collection.edu.ru/

Hroro no paspeny 17

Pasgen 2. HemeTa/uibl M MX CO€THHEHHST

2.1. | Oomas xapaKkTepucTHKA XUMUYecKHX 1eMeHToB VIIA-rpynnel. I'anorenst 4 http://school- collection.edu.ru/

2.2. | O0mas XxapaKkTepuCTHKAa XHMHYecKUX 21eMeHToB VIA-rpynmbl. Cepa 1 eé coeTnHeHust 6 http://school- collection.edu.ru/

2.3. | O0mas XxapaKTepuCTHKA XHMHYECKUX 2IeMEeHTOB VA-rpynmnsl. A3oT, (pocdop 1 HX coeHHeHHUsT 7 http://school- collection.edu.ru/

2.4. | O0mas XxapaKTepuCTHKA XUMHYECKUX 1eMeHToB [VA-rpynnbl. 7 http://school- collection.edu.ru/
Yraepoa u KpeMHHI M X cOeTUHEHHUS

Hroro no paspeny 24

Pa3nen 3. MeTa/L1bl M HX cOeTHHEHHS

3.1. | O6mue cBoiiCTBA METAILIIOB 5 http://school- collection.edu.ru/

3.2. | BaxkHeiiiune MeTA/LIbI M HX CO€THHEHHS 15 http://school- collection.edu.ru/

Hroro no paszgeny: 20

Pa3znen 4. Xumusi u OKpyKaowas cpeaa

4.1. | BemecTBa H MaTepHaJIbl B KH3HH YeJI0BeKa 2 http://school- collection.edu.ru/

Hroro mo pazzery: 2

Pasnien 5. OG001eHHe M TOBTOPeHHE KYPca HEOPraHUYecKoi XUMUH 5

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




ITOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne | Tema ypoka Kosn4yecTBo 4acoB Buasl, gopmbi
n/n KOHTPOJIS
BCEro | KOHTPOJIbHbIE | IPAKTHYECKH e
padoThI padoTsI
1. | BBOIHBII HHCTPYKTAX MO TEXHUKE 1 0 0 VYcTHBIN onpoc;
6e3omacuHoctu. [Ipenmer xumuu. Poib
XUMHH B JKU3HU YEJIOBEKA.
2. | Meronp!l u3ydeHuss XuMun. Arperataeie | | 0 0 YcTHBIH onpoc;
COCTOSIHUSI BEILIECTB.
3. | XUMHYECKHUH dJIeMEHT ¥ (POPMBI ero 1 0 0 VYcTHbIl onpoc;
CYIIECTBOBAHUSI.
4. |IIpaktuyeckas padora Nel mo reme 1 0 1 IIpaxTrueckas
«3HAKOMCTBO C J1a00PaTOPHBIM pabora;
obopynoBanueM. [IpaBuia TeXHUKH
0€301acHOCTH MPU Pad0Te B XUMHUYECKOM
KaOuHeTe»
5. |Ilepuoauyeckas cucTeMa XUMAYECKHX 1 0 0 3auer;
anemeHnToB J[.M1.MeHnneneeBa. 3Haku
XUMHYECKHUX DJIEMEHTOB.
6. | Xumnueckue popmynsl. OTHOcUTeNnbHAs | 1 0 0 IIncemMeHHBIM
aTOMHas Macca. KOHTPOJIb;
7. | OTHOCHUTEINIbHASI MOJIEKYJISpHAsl Macca. 1 0 0 [TucpmeHHBII
KOHTPOJIb;

8. | MaccoBas o dDJIEMEHTA B BEIIECTBE 1 0 0 IIncrMeHnsbIi
KOHTPOJIb;

9. | BaneHTtHOCTb 1 0 0 VYcTHBIN 0npoc;

10. | CocraBienue ¢popMyIt 10 BaJICHTHOCTH 1 0 0 [TuceMeHHBIiM
KOHTPOJIb;

11. | ®usnueckue U XUMHUUECKUE SIBIICHUS. 1 0 0 YcTHBIN onpoc;
XHUMUYECKUE PEaKINU

12. | [IpakTudeckas padora Ne2 «Habmonenue | 1 0 1 [TpakTuueckas
3a TOpAIIEH CBEYOi» pabora;

13. | 3akoH coxpaHEeHHS MacChl BEIIECTBA. 1 0 0 YcTHbIH onpoc;
XUMUYECKUE YPABHEHHUS

14. | XuMuueckue ypaBHEHUS 1 0 0 [TuceMeHHBIiM

KOHTPOJIb;




15. | Tunel XMMHUYECKUX pEeaKLUM TectupoBanue;

16. | CocraBienue ypaBHEHUI XUMHUYECKUX ITuceMeHHBIM
peakuuii KOHTPOJIb;

17. | ®usnueckue BIECHUA B XUMUHA — OCHOBA VYcTHBIN 01poc;
pa3aeneHus CMeCen.

18. | Ilpaktuueckas padora Ne3 1o IIpaxTrueckas
TeMe: «AHAJIU3 TOYBHI U BOIBI» pabora;

19. | [ToBTOpEeHUE M 000OOIICHUE TIO TEME CaMooI11eHKa ¢
«HavanpHbIe TOHSITHS U 3aKOHBI XUMUW HCIOJIb30BaHUEM

«O11€HOYHOT O
JUCTaY;

20. | Konrponbnas padoraNel mo reme KonTponbHas
"IlepBoHayaJIbHBIE XUMUYECKHE pabora;
noHsaTus"

21. |[IpocThie BemecTBa-HEMeTaLTBL. Bo3myx VYcTHBI 0npoc;
U €T0 COCTaB

22. | Kucnopoa. O3on YcTHBIN onpoc;

23. | [Ipaktuyeckas padora Ne4 1o [IpakTrnueckas
teme«llonyuenue, cobupanue u pabora;
pacrno3HaBaHHe KUCIOPOAa»

24. | Baxxueiimrie OMHApHBIE COSTMHCHUS - JuKTaHT;
OKCHU/IbI

25. | Crenenp okucienus. HomeHkmarypa [IncemenHsIi
OMHApPHBIX COCTMHEHUI KOHTPOJIb;

26. | Bonopon YcTHBIN onpoc;

27. | Ilpaktudeckas pabora Ne5 o IIpaxTrueckas
teme«llonyuenue, cobupanue u pabora;
pacro3HaBaHUE BOAOPOIa

28. | Jleryune BOJOpPOIHbIE COEAUHEHHUS. YcTHBIT 0onpoc;

29. | Kucnotsl [TnceMeHnHbI

KOHTpOJIb;

30. | Comu 3auer;

31. | Bona. 3arpsizHeHue NpupoOAHBIX BOI. TectupoBanue;

32. | PactBopbl. MaccoBasi 101 IInceMeHHBIH
PacTBOPEHHOTO BEIECTBA. KOHTPOJIb;

33. | Pemrenue 3a1a4 ¢ UCIIOJIBL30BAHUEM ITuceMeHHBIH

nousitug " Maccosasg qois "

KOHTPOJIb;




34. | [Ipaktudeckas padota Ne 6 o Teme [IpakTnyeckas
«IIpuroroBiieHHEe pacTBOpa C 3aJaHHOM pabora;
MacCOBOM J0JIEH PAaCTBOPEHHOIO
BEILIECTBA

35. | OcHOBaHus4. TectupoBanue;

36. | KonmnuecTs BemniectBa. Moib. MossipHas Y CTHBIN 0mpoc;
Macca BeIlecTBa

37. | MonspHblit 00bEM razoB. 3aKoH ITuceMeHHBIM
ABorazpo KOHTPOJIb;

38. | PacdeTsl MO0 XUMHYECKUM YPaBHEHHUSIM [TruceMeHHbII

KOHTpOJIb;

39. | Perrenue 3a1a4 o XUMHUYECKUM [TuceMeHHEBIH
YpaBHEHUSM KOHTpOJIb;

40. | Knaccudukaius OKCHUIOB. YcTHBIN onpoc;

41. | XuMuyeckue CBOMCTBa OKCUIOB YcTHBIM 01poc;

42. | Knaccudukamus KUCIOT. XUMUYECKUE VYcTHBIN onpoc;
CBOMCTBA KHUCJIOT.

43. | Kimaccudukanust 1 XUMHYECKHAE CBOMCTBA YcTHBIM 01poc;
OCHOBaHHM

44. | Knaccuduxanus conei. [MucbmeHHbII

KOHTPOJIb;

45. | XuMru4yecKue CBOMCTBA coei TectupoBanue;

46. | [TonsiTHE O TEHETUYECKOU CBSI3U MEKITY VYcTHBIN onpoc;
KJIacCaMH HEOPTraHUYECKUX BELIECTB.

47. | I'enetnueckast CBA3b MEX/Yy KJlacCaMu ITuceMeHHBIM
HEOPraHUYECKHX BEILECTB. KOHTpO!JIb;

48. | [Ipaktuyeckas pabora Ne 7 o teme [IpakTnueckas
«Pelenune skcriepuMEHTaNbHBIX 3a1a9 pabora;

49. | O6o0MIICHNE U CUCTEMAaTH3AIUS 3HAHUI CamoorieHka ¢
1o TeMme «Baxkneniye npencTaBuTeu HCIIOJIb30BAaHUEM
HEOPraHUYECKUX BEIIECTB. «O1EeHOYHOTO
KonnuecTBeHHbIE OTHOLIEHUS] B XUMUM JICTax;

50. | KonrponbHas pabota Ne 2 o Teme Kontponbnas
«Baxknenme Ki1acchl HEOPraHMYECKUX pabora;

coenmnaennii. KonnuecTBeHHBIE
OTHOIIIEHUS B XUMUN»




51.

OCHOBHBIE CBEICHUS O CTPOCHUU aTOMOB.
CocTaB aTOMHBIX sii€p: IPOTOHBI U
HEUTpOHBL. M30TONEI.

YceTHBIT onpoc;

52. | CtpoeHue >1MeKTPOHHBIX 000JI04YeK ITuceMeHHBIH
aTOMOB XMMUYECKUX 31eMeHTOB 1-20 B KOHTPOJIb;
tabmume /.M. Menaeneena.

53. | DnextpoHHas opouTak. [loHATHE O S B P [IncemenHsIi
AJEKTPOHAX. KOHTpO!JIb;

54. | EcrecTBEeHHBIE CEMENCTBA XMMUYECKUX YcTHBIN onpoc;
3JIEMEHTOB.

55. | [lepuoanueckas cucteMa XUMUYECKUX VYcTHbIl onpoc;
snemenToB /.M. MenaeneeBa u cTpoeHue
aToMa

56. | XapakTepucTHKa XMMHYECKOTO 3JIEMEHTa YcTHBII onpoc;
Ha OCHOBAHUU €r0 MOJIOXKEHUS B
[IEPUOUYECKON CUCTEME.

57. | MoHHast XuMHU4eCKasi CBA3b. YcTHBIT 0onpoc;

58. | KoBaneHnTHass Xxumuyeckas CBsI3b. YcTHBIN onpoc;
KoBasienTHast HENoOsIpHAst XUMUYECKast
CBSI3b.

59. | DnexTpooTpHaTeIbHOCTL. KoBaleHTHAS TectupoBanue;
MOJIIpHAsl XUMUYECKasi CBS3b.

60. | Metainmuueckass XMMUYECKasi CBA3b. YcTHBIN onpoc;

61. | AMop(dHBIE M KpHCTAUTHICCKUE VYcTHbIl onpoc;
BellecTBa. TUIbI KPUCTAIITUYECKUX
PEIIETOK.

62. | OKUCIIUTENBHO- BOCCTAHOBUTEIILHEIE VYcTHbIl onpoc;
peakuuu

63. | CocraBiieHHe JIEKTPOHHOTO OanaHca B TectupoBanue;
OKHUCJIUTEIHHO-BOCCTAHOBUTEIbHBIX
peakusx

64. | O0001IEeHNE U CUCTEMATU3AaLUs 3HAHUH VYcTHbIl onpoc;

o temam: «I13 u TICXD JI.1.

MeHeneeBa U CTpOEHUE aToOMay U
«Ctpoenue BemecTBa. OKUCIUTETBHO-
BOCCTAHOBUTEIIBHBIE PEAKITUN».




65. | KontposabHas padoraNe 3 mo temam: «I13 |1 0 KontponbHas
u IICXD /.. MenneneeBa u CTpoeHHE pabora;
aToMa» u «CTpoeHue BEIIEeCTBA.

OKHCINTENbHO-BOCCTAHOBUTEIILHBIE
peaxkumy.

66. | O6001IeHNE ¥ TOBTOPCHHE IO TEMaM: 1 0 0 Y CTHBIN 0OMpoc;
OcHOBHBIE KJ1acChl HEOPTaHUYECKUX
BellecTB. ['eHeTHueckas cBA3b

67. | O600IICHHE U TIOBTOPEHHE 10 TEME: 1 0 0 VYcTHbIl onpoc;
KonmuecTBeHHBIE M3MEPEHUS B XUMUHU.

68. | UToroBast koHTpOJBbHAs paboTa mo Kypey | 1 0 KonTponbHas
XuMuH 8§ Kiacca (MpoMeKyToIHas pabora;
aTTeCTaITus)

OBIIEE KOJIMYECTBO YACOB I1O0 68 4 7

I[TPOT'PAMME

9 KJIACC
Ne | Tema ypoka KosmuecTBo yacos Buapl,
n/n (opmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKH e
KOHTPOJIst
padoTsbI padoThI

1. | XapakrepucTuka XUMHUYECKOTO 3eMenTa | 1 0 0 VYcrHbii
Ha OCHOBaHUHU ero nojoxeHus B [lepuoau OT1poc;
-yeckoit cucteme /1. V1. MenaeneeBa

2. | Knmaccudukaryss HeOpraHUIeCKHX 1 0 0 YcrHbIf
BEIIECTB, UX HOMEHKJIATypa U CBOHCTBA OTIpOC;

3. | AmdotepHocTb. AMpoTepHbIe OKcuabl 1 | | 0 0 [InceMeHHBIM
TUJIPOKCHU/IBI.OKCHJIOB U THAPOKCHUIOB KOHTPOJIb;

4. | Xumuueckre cBOMCTBa aM(POTEPHBIX 1 0 0 TectupoBanue;
OKCHJIOB Yl TUJIPOKCHUIOB.

5. | CTpoeHue BemecTBa: BUAbI XUMUYECKOM 1 0 0 YcerHbIIT
CBA3U. THUIIBI KPUCTAIIINYECKUX PELIETOK OIIpoC;

6. |Knaccudpukanus xumMudeckux peakmuii mo | 1 0 0 YcTHBIN
Pa3IMYHBIM OCHOBAHUSIM oT1poc;

7. | OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE 1 0 0 [TucemeHHBIN
peakuuu KOHTPOJIb;

8. | IloHsTHE O CKOPOCTU XUMHUYECKOM 1 0 0 VYcrHbii
peakuuu. Katanuzatopsl. OT1poc;

9. | DnexTponuTHUECcKas AUCCOLUALIMS 1 0 0 YcrHbIT

oI1poc;




10. | OcHOBHBIE TTOJIOKECHHUST TCOPUT TectupoBanue;
ANEKTPOIIUTUYECKON TUCCOLMAluU

11. | XuMugeckue cBOWCTBA KHCIOT KaK YcTHbI
ANEKTPOJIUTOB OT1poc;

12. | XumMHu4eckre cBOMCTBa OCHOBAaHUHN Kak VYcrHbii
AJIEKTPOJIUTOB oI1poc;

13. | XuMuyeckue cBOWCTBA COJNEH Kak [IuceMenHbIN
ANEKTPOJIUTOB KOHTPOJIb;

14. | [lonsaTtue o rugponuse coneu VYcrHbIi

oT1poc;

15. | Ilpaktuueckas padora Ne 1. Pemenue [IpakTnueckas
SKCIIEPUMEHTAJIBHBIX 3a4a4 110 pabora;
TeMEe«DJEKTPOIUTUYECKAS

16. | O6GoOIICHHE ¥ TTOBTOPSHHE IO TEME VYcrHbIi
"BemecTBa 1 XUMH4eCKue peakuun' OIpoc;

17. | Konrponbnas padora Nel o KonTponbHas
Teme«BelecTBa 1 XUMHYECKHE pabora;

18. | OOmiast xapakTepuCTHKa HEMETAJIOB YceTHbil

OT1poc;

19. | Obmas xapakrepucThka 31eMeHToB VIIA- YcTHbil
TPYIIIbl — T'aJlOT€HOB OI1poc;

20. | CoenuHeHUs TaIOTEHOB TectupoBanue;

21. | Ilpaktuyeckas padora Ne 2 o Teme [IpakTnueckas
"N3yueHre CBOMCTB COJISTHON KUCIOTHI" pabora;

22. | O0miast XxapaKTepUCTUKA dJIEMEHTOB VIA- VYcrHbIi
IPyNIbl — XaJbKOT€HOB. oT1poc;

23. | Cepa YcrHbIT

OT1poC;

24. | CepoBoaopon u cyabduasl. OKCHIBI CEPhI YcTHbI

OI1poc;

25. | CepHast KHCJIOTa KaK JJICKTPOJIHT U €€ VYcrHbIi
COJH oT1poc;

26. | CepHast KUCJIOTA KaK OKUCIUTEIb. [InceMeHHBIM
ITonyyeHue U nIpUMEHEHUE CEPHOU KOHTPOJIb;
KHUCJIOTBI

27. | [Ipaktuyeckas padora Ne 3 o Teme [IpakTnueckas
"N3y4yeHue CBOMCTB CEPHON KUCIOTHI" pabora;




28. | OOm1ast XxapaKTepUCTUKA XHMHYCCKUX VYcrHbIi
251eMeHTOB VA-rpynnsl. A30T U €ro OIIpOC;
COCTUHEHUSI.

29. | Ammuak. Conu aMMOHMS TectupoBanue;

30. | [IpakTudeckas padora Ne 4 o Teme [TpakTrueckast
"[lonyuenrne aMMHaKa U U3y4eHHUE €T0 pabora;
CBOMCTB"

31. | Okcunsl a3ota. A30THASI KHCJIOTA KaK Ycerublii
ANEKTPOJIUT, €€ IPUMEHEHHE OT1poc;

32. | A30THas KHCJI0Ta KaK OKHUCIIUTEID, €€ [TucemeHHbIM
MOJTy4eHUE KOHTPOJIb;

33. | Docdop. YcTHBIN

oI1poc;

34. | Coenunenus docopa. [Tonarue o dhoc TectupoBanue;
-(OpHBIX YIOOPEHUIX

35. | OOmias xapakTepucTHKa 31eMeHToB [V A- YcTHbIl
IpyIIbL. YTIIEpos OIIpoC;

36. | Okcupl yriepoaa. YToiabHas KUCIOTa. Y CTHBIN
KapGonatsr. OTIPOC;

37. | Ilpaktuueckas padora Ne 5 o Teme IIpakTnueckas
"IlosrydeHune yrieKucioro ra3a U u3y4eHue pabora;
€ro cBOMcTB"

38. | KpemHuii u ero coeiMHeHUs YcrHbIT

OT1poc;

39. | CunukatHasi IPOMBIIUIEHHOCTh TectupoBanue;

40. | O0o0OIICHHE U TIOBTOPSHUE TI0 TEME YCTHBIN
«HeMeTannbl ¥ UX COCIMHCHHUS OI1poc;

41. | KontpoabHas padora Ne 2 1o Teme KoHTposbHas
«Hemeramibl ¥ UX COCIUHEHUSI pabora;

42. | IlonoxeHue 3eMeHTOB-MeTalIoB B [1e YcTHbIN
-puonnueckon cucreme 1. 1. Menneneesa OIpoc;

1 OCOOCHHOCTH CTPOCHHUS MX ATOMOB.
Pu3nYeCKUe CBOKMCTBA METAILJIOB.

43. | Meramtsl B ipupoe. O0mue criocoOb! ux YcTHEIIT
MOJTyYEHUs oT1poc;

44. | CruiaBbl CooOuienus o

TEMC
CTUTIABBL;




45. | XuMuyeckue CBOMCTBa METAJLJIOB TectupoBanue;

46. | Koppozus MeTamioB 1 cnoco0bl 60pbObI ¢ YcTHbil
Hel OIpoc;

47. | OOmrast XapaKTepUCTUKA JJIEMEHTOB [A- VYcrHbIi
TPYIIIIHL. oI1poc;

48. | CoenuHeHUs MICIOYHBIX METAIIIOB YcTHBIN

OT1poc;

49. | Obmas xapakrepuctuka [IA-rpymmbt TectupoBanue;

50. | CoennHeHUs LIEIOYHO3EMETBHBIX YcTHBIN
METaJIJIOB OT1poc;

51. | OcobeHHOCTH MarHusl. [MucbmenHbIi

KOHTPOJIb;

52. | JKéctkocTh BOIBI U CIOCOOEI €€ VYcTHbIT
yCTpaHEHUS oI1poc;

53. | IlpakTrdeckas padota Ne 6 o Teme [IpakTnueckas
«KécTrocTh BOABI U CIIOCOOBI €€ pabora;
YCTpaHEHUS»

54. | Amomunmii. Oco6eHHOCTH (PU3UUECKUX U YcTHbIl
XUMHYECKHUX CBOMCTB aTFOMUHUS oI1poc;

55. | CoenuHeHus aJIIOMHUHUS TectupoBanue;

56. | XKenezo. OcobeHHOCTH (HU3UUECKUX U YcTHbIl
XMMHYECKHUX CBOMCTB KEJE3A. OIIpOC;

57. | Coenunenus xenesa (I11) u (II1) [TucemeHHbIM

KOHTPOJIb;

58. | OnpeneneHre KaTHOHOB METAJIOB. TectupoBanue;

59. | Ilpaktuueckas padorta Ne 7. Pemenue IIpakTnueckas
AKCIEPUMEHTANIbHBIX 33J1a4 110 TEME pabora;
"Meramibt"

60. | O6001meHne 3HaHMI 10 TeMe «MeTauTbD) YcTHBIN

oT1poc;

61. | KourponbHas pabota Ne 3 o KonTtponbsHas
TeMe«MeTasuib pabora;

62. | XuMu4eCcKuid coCTaB IIaHEThl 3eMIIst TectupoBanue;

63. | OxpaHa OKpyXaroIei cpeibl OT YcTHbil
XUMHYECKOTO 3arpsi3HEHUS oI1poc;

64. | O600IIeHHE ¥ TTOBTOPCHHUE MaTepHaa 1o VYcrHbIi
TeMaM Kypca HeOpraHUYecKOi XUMUu 0T1poc;




65. | UToroBast koHTpoJIbHAsE pabota Ned 1o 1 KoHnTtponbHast
KypCy HEOPTaHUYECKON XUMHHU pabora;

66. | AHaMM3 THIMMYHBIX OMTHOOK MO UTOTOBOM | | YcrHbiit
KOHTPOJILHON padoTe OTIpOC;

67. | O600IICHHE ¥ TOBTOPeHKE. Perenue 1 YcrHbIH
pacyUeTHBIX 3a7a4 C TIOHATHEM MaccoBast OTIpOC;
JIOJISl BBIXO/1a TIPOYKTA.

68. | XuMus 1 310pOBbE. 1 YcTHbIM

OTIpOC;
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

8 KUIACC

Xumust. 8 kiacce/I"abpuensu O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIHOHEpHOE OOIIIECTBO
«M3narensctBo«l IpocBeienne»;

BBenure cBoil BapuaHT:

9 KJIACC

Xumus. 9 kinacce/I'abpuensn O.C., OctpoymoB W.I'., CnankoB C.A., AKIoHepHOE 00IIECTBO
«M3narensctBo«l IpocBeienne»;

BBenure cBoil BapuaHT:

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

8 KVIACC

9 KJIACC

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
8 KJIACC

http://school- collection.edu.ru/

https://resh.edu.ru/subject/lesson/2051/main/

9 KJIACC

http://school- collection.edu.ru/

https://resh.edu.ru/subject/lesson/2051/main/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOIIECCA
YYEBHOE OBOPYJOBAHMHME
OBOPYJAOBAHME JIUIAA ITPOBEJAEHUSA ITIPAKTUYECKHUX PABOT
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