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IHOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma o xumuu 1715t oOydaromuxcs 8-9 kiraccoB cocTaBieHa Ha OCHOBE TpeboBaHUH K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00111er0 00pa3oBaHus,
npecTaBieHHbIX B PeepalibHOM rocyAapCTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO OOIIETO
o0Opa3oBaHuUsl, ¢ YU4ETOM pacipeielEHHbIX 10 KJIaccaM MPOBepsAEMbIX TPeOOBaHH K pe3yabTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIer0 00pa30BaHUs U 3JIEMEHTOB COJIEPKaHUs,
MPEJCTaBICHHBIX B Y HUBEPCAIbHOM KOAU(UKATOPE IO XMMHUH, a TAK)KE Ha 0OCHOBE [IpuMepHOi mporpaMmsl
BOCIHUTAHMSI 00YYAIOIIUXCS MPU MOTyYEHUH OCHOBHOTO 00111ero o0pa3oBanus u ¢ yuérom Konnenuuu
IpernoiaBaHus yueOHOTo MpeaMeTa «XuMus» B 00pa3oBaTeNbHBIX oprann3anusix Poccuiickoit @enepanum,
pealn3yIoNMX OCHOBHBIE 00111e00pa3zoBaTebHbIe porpamMmmbl (yTB. Pemennem Komneruu
Munnpocgsenienust Poccun, nporokon ot 03.12.2019 N I1K-4BH).

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «XUMMUA»

Bknan yue6HOTO NMpeamera « XUMUs» B JOCTHKEHUE LIeIeH OCHOBHOTO 00111ero 00pa3oBaHust 00yCIOBIIEH
BO MHOT'OM 3HaUY€HUEM XMMHMUYECKOI HayKU B MIO3HAHWU 3aKOHOB IIPUPO/IbL, B PA3BUTUU IIPOU3BOIUTEIBHBIX

CHJI 06I_HeCTBa U CO3JIaHMU HOBOM 0asbl MaTepHaHbHOﬁ KYJIbTYPBHI.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAYK pacIpoCTpaHuia CBOE BIMSHUE HA BCe 00J1acTh
YeJI0BEYECKOro CYIIECTBOBAHUS, 3a/1aJla HOBOE BHICHHUE MUPA, CTalla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOJMMBIM YCIOBHEM KH3HU O0IIECTBA: 3HAHUE XUMUU CITY)KUT OCHOBOM JIJIst
(hopMUPOBAaHHS MUPOBO33PEHUS YE€IIOBEKA, €TI0 IIPEICTABICHUN 0 MAaTEPHUATLHOM SAMHCTBE MUPA; BAYKHYIO
poiib UrparoT GopMUpyeMbIe XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPALIICHHUSIX YHEPTUU U 00 SBOJIIOINH
BEIIECTB B MIPUPO/IC; COBPEMEHHAsl XMMHsI HAIllpaBJieHa Ha pPellleHre rI00albHbBIX MPOOIEM YCTOHUUBOTO
Pa3BHUTHUS YEIIOBEUECTBA — CHIPHEBOU, SJHEPTETUUCCKOM, TUIIIEBOM M SKOJIOTHYECKOM 0€301acHOCTH, PodIeM
3JIpaBOOXPaHEHMUSL.

B ycnoBusx Bo3pacTtaromiero 3Ha4eHuss XMMUH B )KU3HU OOIECTBA CYIIIECTBEHHO MOBBICHIIACH POJIb
XUMHUYECKOro 00pa3oBaHus. B miiane conmanusanyu OHO SBISETCS OHUM U3 yCIOBHM (hOpMUPOBaHUS
MHTEJUIEKTA JIMYHOCTU U TApMOHUYHOIO €€ pa3BUTHS.

CoBpeMeHHOMY YeJIOBEKY XUMHUUECKUE 3HAaHUS HEOOXOAUMBI JJ1s1 TPUOOPETEHHsI OOLIEKYIbTYPHOTO
YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYAUTHCS B COIIMYME U OTBETCTBEHHO Y4acTBOBaTh B MHOT0OOpa3HOii
’KM3HHU OOLIECTBA, ISl OCO3HAHMSI BAXKHOCTH Pa3yMHOI'0 OTHOILEHUS K CBOEMY 3JJ0POBBIO U 3JJ0POBBIO
IPYIUX, K OKpYKaroLel IPUPOAHOU Cpee, Ul TPaMOTHOTO IIOBEACHHUS IIPU UCIIOJIb30BAHNUN PA3IUYHBIX
MaTepUaloB U XUMHUYECKHUX BEIIECTB B IOBCETHEBHOM KU3HHU.

Xummuueckoe 00pa3oBaHUE B OCHOBHOM IIKOJI€ sBJsIETCs 0a30BBIM MO OTHOILIEHHUIO K CUCTEME OOIIIero
XUMHUecKoro oopasoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €EMY YPOBHE OHO pealu3yeT NpUcyIue oonemy
XUMHUYECKOMY 00pa30BaHHIO KJIFOYEBBIE IEHHOCTH, KOTOPbIE OTPaXKalOT roCy1apCTBEHHbBIE, O0IIIECTBEHHBIE U
WHIUBUAYaAJIbHbBIE TOTPEOHOCTU. DTUM OIpeNeNseTCs CYIHOCTh 00IIel cTpaTernu 00y4eHus, BOCIUTAHUS U
pa3BUTHsI 00YUAIOIIUXCS CPEICTBAMH YUEOHOTO MpeIMeTa «XUMUS.

N3ydenue npeamera: 1) ciocoOCTBYET peann3aini BO3MOKHOCTEH JIJIsl CAMOPa3BUTHS U (POPMUPOBAHUS
KYJIbTYpPBI JINYHOCTH, €€ 0011Iel 1 PYHKIIMOHAIBHON TPAMOTHOCTH; 2) BHOCUT BKJIaJ B (JOPMUPOBAHUE
MBIIIJIEHHS U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB X CAMOCTOSATEIbHON yueOHOM
NesITeNIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATENbCKUX YMEHHH, HEOOXOAUMBIX KaK B TOBCEIHEBHOMN
KHU3HU, TaK U B IPO(PECCHOHAIBHON 1eATeIbHOCTH; 3) 3HAKOMUT CO CHENM(PHUKON HaAyYHOTO MBIIICHUS,
3aKJIaJpIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsAa HAa €IMHCTBO NIPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOJPOCTKOB; 4) ClIOCOOCTBYET



(OpMHPOBAHHUIO IIEHHOCTHOI'O OTHOILIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K IPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

Ha3BanHble HanpaBiieHUs B 00y4e€HUN XMMHU 00€CTIEUMBAIOTCS CIENU(UKOI coiep)KaHus IpeiMeTa,
KOTOPBIH ABJISIETCS NIeJarOrMYEeCKH aJallTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAyKH XUMUU Ha OIPEIeIEHHOM
Jrane e€ pa3BUTHUA.

Kypc xumun 0CHOBHOH LIKOJIbI OPUEHTUPOBAH Ha OCBOEHHE 00yUYarOIUMUC OCHOB HEOPIraHUYECKON

XUMHHU U HCKOTOPBIX MMOHATHI B CBCHGHI/If/’I 00 OTACIBHBIX 00BEKTaX OpI‘ﬁHH‘ICCKOﬁ XUMHHU.

CrpykTypa coaepkaHus IpeaMeTa chOpMUPOBaHA HA OCHOBE CUCTEMHOTO IOAX0/a K €r0 N3y4eHHIO.
CopnepxaHue CKIaJbIBAETCS U3 CUCTEMBI IOHATHM O XMMUYECKOM JIEMEHTE U BEILECTBE U CUCTEMBI TOHITHH
0 XUMUYECKO# peakiuu. O0e 3T CHCTEMBbI CTPYKTYPHO OPraHU30BaHbI IO IPUHIHITY ITOCIEA0BATEIEHOTO
pa3BUTHA 3HAHUI Ha OCHOBE TEOPETUYECKUX NIPEACTABICHUM PA3HOIO YPOBHA: aTOMHO-MOJIEKYJIIPHOTO
YYEHHUs KaK OCHOBBI BCEr'O €CTECTBO3HAHMsI, ypoBHs [lepuoanueckoro 3akona JI. . MenneneeBa kak
OCHOBHOT'O 3aKOHA XHMHH, YUYCHHUS O CTPOCHUH aTOMa U XMMUYECKOH CBSI3H, IPEJCTaBICHUN 00
AEKTPOINTUYECKON JUCCOLMALMH BEILECTB B pacTBopax. TeopeTnyeckue 3HaHUS pacCMaTpUBAIOTCS HA
OCHOBE YMITHPHUYECKH MOTyYSHHBIX M OCMBICICHHBIX ()aKTOB, pa3BUBAIOTCS ITOCIEA0BATEIHHO OT OJHOTO
YPOBHS K JIPyTrOMY, BBIIOIHSS (QYHKIIMHU OOBSICHEHUS U IPOrHO3UPOBAHMSI CBOMCTB, CTPOSHUS U

BO3MOXKHOCTEH MPAKTUYCCKOI'0 NIPUMCHCHHA U MMOJTYYCHHA U3Yy4aCMbIX BCIICCTB.

Takast opranu3anus cofiepKaHus Kypca ciocoOCTBYET MPeACTAaBICHUI0 XUMUYECKOM cOCTaBIsIOIEeH
Hay4YHOH KapTHHBI MHUpa B JIOTHKe €€ CUCTEMHOM npupoibl. TeM cambiM obecrieunBaeTcs BO3MOKHOCTh
dbopmupoBaHUs y 00y4YaIOMIMXCS IEHHOCTHOTO OTHOUICHHUS K HAYYHOMY 3HAHHIO ¥ METO/IaM TIO3HAHUS B
Hayke. BakHO Tax)ke 3aMETUTh, UTO OCBOCHHUE COIECPKaHUS Kypca IPOUCXOIUT C IPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKkpyxaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «Pu3uka. 7 Kjiace.

HEJIN U3YYEHUSA YYEBHOI'O IIPEIMETA «XUMMUSD»

K HampasieHu10 IepBOCTENIEHHOM 3HAYUMOCTH TIPH PeaTH3alii 00pa3oBaTeNbHBIX (DYHKIHMIA TIpeMeTa
«XUMUS» TPATULIMOHHO OTHOCAT (POPMUPOBAaHUE 3HAHUH OCHOB XMMHUYECKON HayKH Kak 00JIacTH
COBPEMEHHOTI'0 €CTECTBO3HAHHUS, IPAKTUYECKOMN JACSITEIBHOCTH YEJIOBEKA M KaK OJTHOI'O U3 KOMIIOHEHTOB
MHUPOBOM KYJIbTYyphl. 3a/1aya MpeaMeTa COCTOUT B (POPMUPOBAHNUN CUCTEMbI XUMUYECKUX 3HAHUNA —
BaXHEUIINX (AKTOB, MOHATHUH, 3aKOHOB M TEOPETUUYECKUX MOJI0KEHUH, TOCTYIHBIX 00001IeHni
MHPOBO33PEHUYECKOr0 XapaKTepa, A3bIKa HayKH, 3HAHUN O HAYy4YHBIX METOJAaX U3Y4YECHM BEIIECTB U
XUMHUYECKUX PEaKIMii, a Tak’ke B OPMUPOBAHUU U PA3BUTUH YMEHUH U CLIOCOOOB JESTEIbHOCTH, CBSI3aHHBIX
C MJIAHUPOBAHUEM, HAOJIIOIEHUEM U TIPOBEIEHUEM XMMUYECKOT0 3KCIIEPUMEHTA, COOIII0/IEHUEM ITPAaBUII
6e30macHOro oOpaleHus ¢ BeleCTBaMHU B TOBCETHEBHOMN JKU3HHU.

Hapsny ¢ aTuM 1ienu u3ydeHus npeaMera B IporpaMMe yTOUHEHbI U CKOPPEKTUPOBAHBI ¢ Y4ETOM HOBBIX
IIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111eT0 00pazoBanus. CerogHs B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh O0YYEHHsI Ha pPa3BUTHE M CaMOpPa3BUTHE TMYHOCTH, (popmMHpoBaHue €€
MHTEJUIeKTa U 0011el KynbTypbl. OOyueHHe YMEHUIO YUYUThCS U MPOJIOIKATh CBOE 0Opa3oBaHUe
CaMOCTOSITENTbHO CTAHOBHUTCS OJJHOM M3 BaXKHEHIINX (DYHKIMNA y4eOHBIX MTPEIMETOB.

B cBs13u ¢ aTUM I[IpU U3YUYCHUU NIPECAMCETA B OCHOBHOH HIKOJIE JAOMUHHUPYIOIICC 3HAUCHUC HpHOGpCJ’II/I TaKHe

LIEJIH, KaK:

— (QopMHUpOBaHNE WHTEIUICKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIHLHOMY IPUHATHIO PEIIEHUH, CIIOCOOHON aIaTHPOBAThCS K OBICTPO

MCHAIOIHUMCA YCIIOBUSAM KU3HU,



— HampaBJIEHHOCTh OOYYEHHUS Ha CHCTEMATHYECKOE MIPHUOOIIIEHNE YUAIMXCSI K CAMOCTOSITEIbHOM
[I03HABATEILHOM JAEITEIPHOCTH, HAYYHBIM METO/IaM MTO3HAHMS, POPMHUPYIOITHM MOTHBAIMIO U PA3BUTHE
CIIOCOOHOCTEH K XMMUU,

— obecrieyeHue ycloBui, CIIOCOOCTBYIOMIUX MPUOOPETEHHIO O0YUaIOIIMMHUCS ONBITa pa3HOO0Pa3HOU
JIeSATEeIbHOCTH, TIO3HAHUS U CAMOIIO3HAHHUS, KJIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIINM ), UMEIOIIUX

YHUBCPCAJIbHOC 3HAUCHUC IJI PA3JIMYHBIX BUAOB JCATCIBHOCTU,

— (bOpMI/IpOBaHI/Ie YMGHI/Iﬁ OOBACHATH U OLICHUBATH SABJICHHA OKPYKAOMIEro Mupa Ha OCHOBaHHNHU
3HAHUH U OIIbITA, MOJIYYCHHBIX IMTPU U3YUCHUN XUMHH,

— (dopmupoBaHue y 00y4yaronMxcs r'yMaHUCTHUECKUX OTHOIICHUMN, TOHUMaHUS [IEHHOCTH
XUMHUYECKHUX 3HAHUH JJIsl BRIPAaOOTKH SKOJOTHYECKH 11€71€cO00pa3HOro MOBEACHUS B OBITY M TPYJOBOU
JIEATEIBbHOCTH B LEJISIX COXPAHEHHUS CBOETO 3JOPOBbs U OKPYKAIOIIEH NPUPOJIHOU CPEABL;

— pa3BUTHE MOTHUBAIUU K OOYUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIITUTAHUIO Ha OCHOBE
YCBOEHHSI 00IIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOhUIIst 1
HAIpaBJICHHOCTH AaJbHEHIIEro 00yueHusl.

MECTO YYEBHOI'O IIPEJMETA «XUMMUSA» B YYEBHOM IIJIAHE

B cucteme obiiero oopasoBanus «XuMus» pu3HaHa 00sA3aTeIbHbIM yU4EOHBIM MPEAMETOM, KOTOPBII
BXOJIUT B COCTaB MpeIMETHOHN o0sacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

Y4eOHbIM ITaHOM Ha €€ u3ydeHune orBefieHo 136 yueOHbIX yacoB — 1o 2 4. B Henenmto B 8 u 9 kitaccax
COOTBETCTBEHHO.



COJEP)KAHUE YYEBHOI'O ITPEIMETA

8 KIIACC

IlepBoHa4yajbHbIC XHMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XUMuUM B )KU3HU YesnoBeKa. Tena u BemecTBa. PU3N4YeCKre CBOMCTBA BEUIECTB.
ArperatHoe cocTossHHE BenlecTB. [IoHsATHE 0 METONAaX MO3HAHKS B XUMHUH. XMMHUsI B CUCTEME HayK. YucTsie
BemiecTBa 1 cMecu. CriocoObl pa3aenieHns cMecei.

ATOMBI U MOJIEKYJIBI. XUMHUECKHE JIeMEHThl. CHMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpocThie 1 clloKHbIE
BeLIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas Gpopmyia. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BeniecTB. OTHOCHUTENBHAS aTOMHas Macca. OTHOCHTEIbHAS MOJIEKYIIsIpHAs Macca. MaccoBast 10st
XUMHUYECKOI'0 3JIEMEHTA B COEAMHEHHH.

duznyeckue U XUMAYECKUE SIBICHNA. XUMHUUECKasl PEAKLUs U €€ IPU3HAKHU. 3aKOH COXPAHEHUS MacChl
BelIeCTB. XUMHUYeCKre ypaBHeHus. Kilaccuuranys XuMUIeCKUX peakuii (COeTMHEHMS, Pa3JIOKEHHS,
3aMeIIeHHs, OOMEHa).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOH MOCYI0H, C MpaBHjiaMu padOThI B IAOOPATOPUH U
npuémamu oOpaleHus ¢ J1abopaTopHbIM 00OPYOBAHUEM; U3YUEHUE U ONUCaHKUE (PU3UYECKHX CBOMCTB
00pa31oB HEOPraHNYECKUX BEUIeCTB; HaOMroIeHue (u3nYecKuX (TUTaBICHHE BOCKA, TassHUE JIb/Ia, PACTUPAHUE
caxapa B CTyIIKe, KUIIEHUE U KOHJIEHCALlUs BOJIbl) U XMMUYECKHUX (FOPEHHE CBEUYH, TPOKATMBAHNE METHON
IIPOBOJIOKH, B3aUMOJEMCTBHE MeJa C KUCIIOTON) SIBJIEHUM, HAOJII0JEHUE U ONKMCAHUE PU3HAKOB ITPOTEKAHUS
XUMHAYECKHX PeaKIuii (pa3oKeHne caxapa, B3aUMOICHCTBUE CEPHOI KHCIOTHI C XJIOPHIOM Oapus,
pasznoxxenue runpokcuaa menu(1l) npu HarpeBanuu, B3auMoieiicTBue xenesa ¢ pactsopom cos meau(1l));
U3Y4YE€HHE CIIOCOOOB pa3ziesieHusl CMecei (C MOMOIIbIO MarHuTa, pUIbTpOBaHUE, BhIIAPUBAHUE,
JUCTUILISALMS, XpoMaTorpadusi), IpOBEIEHUE OUUCTKU TTOBAPEHHON COJIH; HAOMIOCHNE U ONMCaHue
PE3yJIbTaTOB MPOBEJIEHUS OIBITA, WITIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCChl; CO3JaHUE MOIeel
MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BaxHelilue npeacTaBuTe 1M HEOPraHU4eCKUX BellecTB

Bo3nyx — cmecs razos. Cocras Bo3nyxa. Kucinopox — aseMeHT U npoctoe BemecTso. Haxoxnenue
KHCJIOPOAa B IPUPOJIE, hr3HUecKre u XUMUYecKke cBoicTBa (peakuuu ropenust). Oxcunel. [lpumenenue
kucnopoa. CriocoObl MOTyYEHHs KUCIOpoa B 1a00paTopuu U MpoMbIIIIeHHOCTH. KpyroBopoT kucioposaa B
npupoje. O30H — ayuI0TPOITHAST MOAU(DUKAIINS KHUCIOPO/Ia.

TennoBoil 3¢ pexT XuMHUUECKON peakluu, TEPMOXUMHUECKUE YPaBHEHUS, 9K30- U SHAOTEPMUYECKUE
peakmu. TommuBo: yroiabs U MeTaH. 3arpsa3HeHUe BO3/yXa, yCUIIEHUE TapHUKOBOTO 3 eKTa, pa3pylieHue
030HOBOTO CJIOS.

Bonopon — snemenT u npocroe BemecTBo. HaxoxxaeHne Bogopoaa B pupoie, pU3nuecKkue u XuMHUECKUe
CBOICTBa, MPUMEHEHHE, CIOCOObI MoTydeHus. KucioTs! u comiu.

KomuuecTso BemiectBa. Moinb. MosnsipHas macca. 3akoH ABoraapo. MossipHbIil 00bE€M ra3oB. Pacuérel no
XUMHUYECKUM YPaBHEHUSIM.

duznyeckue cBorcTBa BoAbl. Bona kak pactBoputens. PacTBopbl. HackllieHHbIE M HEHACHIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BelecTB B BoAe.MaccoBasi 10J1 BEIIECTBA B paCTBOpe. XUMUYECKUE CBOMCTBA
Bozbl. OcHOBaHus. Poiib pacTBOpOB B IpUPOJIE U B KU3HU YesioBeka. KpyroBopot Bojbl B Ipupo/Ie.
3arpsizHeHue NpupoaHbIX BoJ. OXpaHa U 0UMCTKA IPUPOJHBIX BOI.



Knaccudukanus Heoprannyeckux coenuaernii. Okcuapl. Kinaccudukaims oKCHI0B: coneodpasyromme
(ocHOBHBIE, KUCIIOTHBIE, aM(OTEpHEIE) U HecosieoOpasytome. HoMeHKkmaTypa oKCHI0B (MeXAyHAPOIHAS U
TpuBHAJIbHAS ). DU3HUECKUE M XUMUUECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuios.

OcnoBanus. Kinaccugukaiysi oOCHOBaHHIA: IET0YM M HEPACTBOPHMbIe ocHOBaHMsA. Homenkiatypa
OCHOBaHUU (MeXAyHapoHas U TpuBUabHas). Du3nueckre U XMMUYECKHE CBOMCTBA OCHOBAHUU.
[TonydyeHnne oCHOBaHU.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciaot (MeXIyHapoHasi U TPUBUAIbHAS).
du3nYecKre 1 XUMUYECKUE CBOMCTBa KUCIOT. Psan aktuBHocTu MmetauioB H. H. bekerona. [Tonyuenue
KHCJIOT.

Conu. Homenknarypa cosnelt (MexayHapoHasi U TpuBHaibHas). U3ndecKkue 1 XUMUYECKHE CBOMCTBA
couieit. [lonmyuenue conen.

['eHeTnyeckas CBsI3b MEX]y KJIaCCAaMH HEOPTaHUYECKUX COCAMHEHUH.

XUMHUYECKUHN IKCIIEPUMEHT: KaueCTBEHHOE OINPE/IEICHUE COACPKaHUsI KUCIOPO/ia B BO3yX€; MOIYyUYEHUE,
coOupaHue, pacrio3HaBaHue U U3y4yeHHe CBOMCTB KUCIOPO/1a; HAOII0IeHHE B3aUMO/ICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUSI BOSHUKHOBEHUS U MPEKpaIeHusi ropeHus (1mokapa); o3HakoMJieHne ¢ o0pasimamu
OKCHJIOB U OIMCAaHUE UX CBOMCTB; MOJy4YeHUEe, COOUpaHUe, paclio3HABaHUE U U3yYeHHE CBOMCTB BOIOPOIa
(ropenue); B3aumoiericTBre Bogoposia ¢ okcuaom Meau(Il) (Bo3MoxKHO MCIOIb30BAaHUE BUIEOMATEPHATIOB);
HabIoIeHne 00pa3IoB BEIIECTB KOINYECTBOM 1 MOJIb; HccieoBaHne 0COOCHHOCTEH pacCTBOPEHUS BEIIECTB
C Pa3JIMYHOM PACTBOPUMOCTBIO; IPUTOTOBIICHUE PACTBOPOB C ONPEIECIEHHON MAaCCOBOM JI0JIEH
pacTBOPEHHOTO BELIECTBA; B3aUMO/ICHCTBHE BOJIbI C METAIJIaMU (HaTPHEM U KaJbIiueM) (BO3MOKHO
HCIOJIb30BaHUE BUIEOMATEPUAIIOB); ONPEAEICHUE PACTBOPOB KUCIIOT U MIEI0YEH ¢ MOMOIIBIO HHIUKATOPOB;
HCCIICIOBaHKE 00pa3IOB HEOPTAHHMUECKUX BEIISCTB PA3IMYHBIX KIACCOB; HAOIOICHUE N3MEHEHHS OKPACKU
WHIUKATOPOB B pACTBOpAX KHUCIIOT U LIeNloueii; u3yueHnue B3aumoaeiicteus okcuaa meau(ll) ¢ pactsopom
CEPHOU KUCJIOTHI, KUCJIOT C METAIUIAMH, PEAKIIMM HEUTPAIU3alliH; II0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOTO METaJUIa JPYTUM U3 PacTBOpa COJIH; PEIICHUE HKCIIEPUMEHTAIbHBIX 3a7a4 10 TeEME

«Baxnennme Kinaccbl HEOPraHUYECKUX COCTUHEHUIN.

Hepuoauyeckuii 3akoH u Ilepuognyeckas cucrema xXuMu4eckux djemenros JI. U. Menaeseesa.
Crpoenne atoMoB. XumMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINHU

[IepBbie NOMBITKN KIacCUPUKAIIMN XUMUYECKHX 3JIeMeHTOB. [loHsTHE O Irpynmax CXOAHBIX 3JIEMEHTOB
(1IesIouHbIe U MIET0YHO3EMENIbHBIE METAIIIbI, TAJIOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yIoT
am(poTepHbIe OKCUBI U TUAPOKCUBL.

[Tepnoanueckuit 3akoH. [lepuonnueckas cuctema XuMu4eckux 3imeMeHToB J1. 1. Menneneesa.
KopoTtkonepuonnas u inuHHONepruogHas popmsl [leproanueckoit cHCTEMBI XUMHUECKUX 3JIeMEHTOB /1.

N. Menneneesa. [lepuoaer u rpymnmbl. @U3ndecKnii CMBICIT IOPSAIKOBOIO HOMEpa, HOMEPOB NIEPUOJIA U
IPYIIBI DJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTonel. DnekTpoHbl. CTpoeHue 3JeKTPOHHBIX 000J10YeK
atromoB TiepBbIx 20 xuMuveckux demeHToB [lepuoamueckoii cucremsl J{. . MenaeneeBa. XapakTepucTuka
XUMHUYECKOT'0 JIEMEHTA I10 €ro MojoxeHuto B Ilepuonnueckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHMSI paiyca aTOMOB XUMHUYECKUX JIEMEHTOB, METAJUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpynmnam u nepuogam. 3HaueHue [lepmoguueckoro 3akona u [lepuoandeckoi
CUCTEMBI XUMHUYECKUX 3JIEMEHTOB JJIs Pa3BUTHSA HayKU U npakTuku. [. V1. MenneneeB — yuéHblii u
rpakJaHHH.

Xumudeckas cBsi3b. KoBaneHTHas (MOIsIpHAS U HEMOJISIPHAS) CBSA3B. DJIEKTPOOTPHUIIATEIHFHOCTD
XUMHUYECKUX 3JIeMEHTOB. FlOHHas CBS3b.

Crenenb okucnenus. OKMCIUTENBHO-BOCCTAHOBUTENBHBIE peakuy. IIpornieccs! okuciaenus n

BoccTaHOBJICHUS. OKHCIUTEIN M BOCCTAHOBUTEIIH.



XUMHUYECKUH SKCIIEPUMEHT: U3y4yeHUe 00pa3IoB BELIECTB METAJUIOB U HEMETAJUIOB; B3aMO/ICIICTBIE
TUIPOKCH/IA IIMHKA C PACTBOPAMH KHUCIIOT U IIEJI0Y€eil; IPOBEIEHUE ONBITOB, MIUTIOCTPUPYIOLIUX TPUMEPDI

OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOPEHHE, PEAKIIUHU PA3JI0KEHUS, COEUHEHMUS).

Me:knpeameTHbie CBSI3H

Peanuzanus MeXnpeaAMETHBIX CBA3€H pU U3yYEHUN XUMHH B 8 Ki1acce OCYIIECTBISIETCS Yepes
HUCITOJIB30BAHUEC KaK O6H_II/IX CCTCCTBCHHO-HAYYHBIX HOHSITI/Iﬁ, TaK U HOHSITI/If/’I, ABJIAIOIINUXCA CUCTECMHBIMUA 1JI51
OTIEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO01mye ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: HAYYHBINA (DAaKT, THIIOTE3a, TEOPHS, 3aKOH, aHAJIU3, CHHTE3,
KJIacCU(UKALUS, TEPUOAUIHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, H3MEPEHUE, MOJICIb,
SIBJICHUE.

®dusuKa: MaTepus, aTOM, FJIEKTPOH, TPOTOH, HEUTPOH, KOH, HYKJIU, U30TOIIbI, pAJIMOAKTUBHOCTb,
MOJIEKYJIa, JJIEKTPHUUECKUI 3apsi, BEIECTBO, TeNO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, ras,
¢bu3nvecKre BEIIMYMHBI, €IMHUIBI U3MEPEHUS, KOCMOC, TUTaHETHI, 3BE311b1, COJHIIE.

Buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmochepa, ruapocdepa, MEHEpPAIIBI, TOPHBIC TIOPO/IbI, TIOJIE3HBIC UCKOTIAaeMbIE, TOTUIHBO,
BOJIHBIE PECYPCHI.

9 KUIACC
BemecTBo M XUMHYeCcKasi peaKkuus

[Tepuonuueckuii 3akoH. [lepuoanyeckas cucrema xumuueckux snemeHToB [1. M. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB XUMHUYECKHX DJIEMEHTOB IEPBBIX TPEX MEPHOIOB, KA,
KaJIbIHS U MX COSJMHEHHI B COOTBETCTBUH C TIOJIOKEHUEM 3J1eMeHTOB B [leprnonnyeckoii cucteme u
CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMHUUECKON CBS3U. TUIBI KPUCTAIUIMYECKHUX PEIIETOK, 3aBUCUMOCTb CBOMCTB
BEIIECTBA OT THUIA KPUCTAIIMYECKON PEIIETKU U BIIa XUMHUECKOHN CBSI3U.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIeCTB (MEXIyHapOAHAs U TPUBHAIIbHAS).
XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3IMYHBIM KJIaccaM HEOPTaHUYECKUX COCTUHEHUH,
IeHETHYECKas CBSI3b HEOPraHUYECKHX BEILECTB.

Krnaccudukanms XuMHUECKUX peakuii Mo pa3IMyHbIM MPU3HAKaM (TI0 YMCITY U COCTaBY YYaCTBYIOIIUX B
PeaKIMU BEIIEeCTB, O TemI0BoOMY 3(h(eKTy, 0 U3MEHEHHUIO CTETIEHEH OKUCIEHHUSI XMMUYECKUX 3JIEMEHTOB,
0 0OPaTUMOCTH, 110 YYACTHIO KaTaIH3aTopa). IK30- U DHIOTEPMHUUECKUE PEAKIIUN, TEPMOXUMUUYECKHE
YpaBHEHHUSL.

[TonsiTHe 0 ckopocTu XuMudeckoi peakiuu. [lonsaTne 06 0OpaTUMbIX U HEOOPATUMBIX XUMUYECKUX
peakuusix. [IoHsATHE O TOMOT€HHBIX M FeTePOreHHBIX peakiusax. [IoHsaTHe 0 XMMUYeCKOM paBHOBECHH.
®aKTopbl, BAUSIONIME HA CKOPOCTh XUMHUUECKONW PEaKkLUU U MOJI0KEHHE XUMUYECKOTO paBHOBECHSI.

OKuCIUTEBHO-BOCCTAHOBUTENBHBIE PEAKIINH, SJIEKTPOHHBIN OajlaHC OKUCIUTEIbHO-BOCCTAHOBUTEIILHOM
peakmmn. CocTaBlieHUE YpaBHEHHI OKHCIHTEITbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH C HCIIOIH30BAHUEM METOIa
3JIEKTPOHHOTO OanaHca.

Teopust HIEKTPOTUTHUECKON TUCCOIMALIUMHU. DIEKTPOIUTHI U He- SJEKTPOIUTHI. KaTnoHbI, aHMOHBI.
MexaHU3M JUCCOIMALINY BELIECTB C PA3IMYHBIMHU BUAAMU XUMUYECKOH cBs3U. CTeneHb TUCCOIHAIINH.
CunbHble U crabble AIEeKTPOIHUTHI.

Peakiinu noHHOTO 0OMEHa. Y CloBUs MPOTEKaHUs peakuii HOHHOTO 0OMeHa, TOJIHbIE U COKpAIEHHbIE
MOHHBIE ypaBHEeHHUs peakuuii. CBOHCTBa KMCIOT, OCHOBAHH U COJIel B CBETE MpEeACTaBICHUH 00
AIIEKTPOIMTUIECKOH mucconuanuu. KauecTBeHHbIC peaklini Ha HOHBL. [IOHSATHE O THAPOIH3E CONEH.

XUMHUUECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C MOAESIMHU KPUCTAJUNINYECKUX PEIIETOK HEOPraHMUECKUX
BEIIECTB — METANIOB M HEMETAJUIOB (TpaduTa U anMasa), CI0KHBIX BEIECTB (XJIOpUAA HATPUS);



UCCIIeTOBaHHE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEaKIIMH OT BO3IECHCTBUS pa3InYHbIX (PAKTOPOB;
HCCIJIEIOBAHKE AIEKTPONPOBOIHOCTH PACTBOPOB BELIECTB, IPOLIECCA TUCCOLMALINN KUCIIOT, LEN0YeH U coel
(BO3MOHO HCTIOJIB30BAHUE BUACOMATEPUAIIOB); MPOBEJACHUE OMBITOB, WIIIOCTPUPYIOIINX MPU3HAKU
MPOTEKAaHUA PeaKIfii HOHHOTO oOMeHa (0Opa3oBaHUE OCajiKa, BblIEJIeHHE ra3a, 00pa3oBaHue BOJIbI); OMBITOB,
WUTIOCTPUPYIOLIMX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEeaKLUil (TOpEeHNE, PEaKLIUU Pa3I0KEHUs,
COEIMHEHMS); paclO3HaBaHHE HEOPTraHMYECKHUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX PEaKIUil Ha HOHBL;
pelIeHne SKCIepUMEHTAIBHBIX 3a7au.

HeMeTa/j1bl 1 UX COeTUHEHUA

OO0mast xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTEPHbIE CTEIICHN OKUCIICHHS.
CrpoeHue u pu3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTeHOB. XUMUYECKUE CBOMCTBA HA TIPUMEPE
XJiopa (B3aUMOJCHCTBHE C METAJUIAMH, HEMeTaJlJIaMH, 1iesiouaMu ). XitopoBoaopoa. CossiHasi KUCIIOTa,
XMMHUYECKHUE CBOMCTBA, IIOJyUyEHUE, IpUMEHEHHE. JlelicTBHE XJ10pa U XJIOPOBOIOPO/1a HA OPraHMU3M YEJI0BEKa.
Baxnerime Xaopuabl U UX HAX0XKAECHUE B IPUPOJIE.

O6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEIIEHU
OKHCJICHHUS.

Crpoenne u pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIA U CEPBI. AJUIOTPOITHBIE MOJU(HKAIIN
KHCIIOpOJia U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOIOPOA, CTpOeHUE, (PU3NUECKHE U XUMHUECKUE
cBoricTBa. OKCHABI Cephl KaK MPECTaBUTENN KUCIOTHBIX OKCHIOB. CepHast KUCIIOTa, GU3NIECKUE U
XMMHUYECKHE CBOICTBa (00IIMe KaK MPeICTaBUTENA Kilacca KUCIIOT U criennduyeckue). XuMU4ecKue
peaKIyH, JIeXKaIe B OCHOBE MPOMBIIICHHOTO CIIOCO0a MOTy4yeHHs cepHOM KucaoThl. [Ipumenenune. Conu
CEpHOI KUCIIOTHI, KAUECTBEHHAs PeaKilus Ha cyib(paT-uoH. Haxoxnenue cepbl U €€ COeqUHEHH B IPUPOIE.
XHUMHYECKOE 3arpsi3HEHUE OKPYKaIOLIEH Cpelibl COEIUHEHUSIMHU CEPbI (KUCIOTHBIE 10K]U, 3arps3HEHNE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALCHUS.

OO6mas xapaktepuctuka 3nemMeHToB VA-rpymmbl. OcCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTEIEHU
OKHCIICHUS.

A30T, pactpocTpaHeHue B IpUpo/ie, pu3nueckue u XuMuueckrue cBoicTBa. KpyroBopor azora B mpupoze.
AMMuak, ero puznyecKkrue 1 XuMU4eCKHe CBOMCTBA, MOodydeHue U npuMeHenrne. Cou aMMOHMUS, UX
¢bu3nyeckre 1 XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha MOHbl aMMOHHMs. A30THast
KHCIIOTa, €€ MoJlydyeHue, pU3ndeckue U XMMUYECKre CBOMCTBa (0011IKe KaK MPeICTaBUTENs Kilacca KUCIIOT U
cneuupuyeckue). Vicronp3zoBaHne HUTPATOB U COJIEH aMMOHUS B Kau€CTBE MUHEPAJIbHBIX YA00pEHHH.
XUMUYecKoe 3arpsA3HeHNE OKPYKaroIlel Cpeibl COEeTMHEHUSIMU a30Ta (KUCIOTHBIE 105K/IU, 3arps3HEHNE
BO3/lyXa, IOYBBI U BOJIOEMOB).

docdop, amnorponHsle Moaupukanu Gocdopa, puznueckre 1 XuMudeckue cpoiictsa. Okcuz
dbocdopa(V) u pocdopHas kuciora, pu3nuecKre U XUMUIECKHUE CBOMCTBA, nofyueHue. Mcnonbp3oBanue
¢docdaToB B kKauecTBE MUHEPATbHBIX YA0OOPEHUH.

OOm1as xapakTepucTka 3eMeHToB [VA-rpynmnsl. OcOOEHHOCTH CTPOECHHUS aTOMOB, XapaKTEpHbIE CTENECHH
OKHCIICHHS.

VYraepon, aJuloTpoIHbIE MOIU(BHUKAIIMH, PACHPOCTPAHEHUE B MIPUPOJIE, (PU3NUECKHE U XUMUUECKUE
cBoiicTBa. Axcop6rusi. Kpyrosopot yriaeposaa B mpupojae. OKCUabl yraeposa, nx Gu3ndecKue 1 XUMHIEeCKIe
CBOMCTBa, JIeWCTBUE HA )KUBBIE OPTraHU3MBI, ITOJIyYCHHE U IIPUMEHEHUE. DKOJIOrHYECKHe MTPOOIEMBI,
cBs3aHHbIe ¢ okcuaoM yraepoaa(IV); rumoresa rio6anbHOTO MOTEINICHUS KIIMMAaTa; MApHUKOBBIN (P QeKT.
VYronbHas KUCIOTa U €€ CONU, UX (hPU3NYecKre U XMMUYECKHe CBOWCTBA, OJTyYeHHUE U TPUMEHEHHE.
KauecTtBenHas peakuus Ha kapOoHaT-UOHBL. Vcnonab3oBaHue KkapOOHATOB B OBITY, MEAUIIMHE,
IIPOMBIIIJIEHHOCTH U CEINBCKOM XO3SIMCTBE.



[lepBoHayanbHbIE MOHATHS 00 OPraHNYECKHUX BELIECTBAX KaK O COEAMHEHUX yriieposa (MeTaH, 9TaH,
STUJICH, alleTUJIEH, 3TaHOJ, IIIMLEPHH, YKCyCcHas Kuciota). Mx cocraB u xumudeckoe ctpoeHue. [lonstue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: )KHUpax, OeNKax, yriaeBoJgax — M UX POJIH B )KU3HU YEJIOBEKA.
MartepranbHOE €IMHCTBO OPraHUYECKUX U HEOPraHMYECKUX COSIUHEHUM.

KpemHuii, ero ¢pusnyeckne 1 XUMUUYECKHE CBOMCTBA, MoslydyeHue U npuMeHeHne. CoeAMHEHUs] KpEMHHUS B
npupoae. Oo6mue npencrasienus o0 okcuae kpemuusA(IV) u kpemuueBoi kucnore. CUIMKaThl, UX
UCIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH. BaxkHel1e cTpouTenbHble MaTepUallbl: KEPAMHUKA,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpobieMbl 6€30macHOTO NCIIOIB30BAHUS CTPOUTEIBHBIX MAaTEPHAIIOB
B IIOBCETHEBHOMW KU3HMU.

XUMHUYECKUH SKCTIEPUMEHT: U3y4eHUE 00pa3I[0B HEOPTaHUIECKUX BEIECTB, CBOUCTB COJITHOM KHCIIOTHI;
IIPOBE/IEHUE KaueCTBEHHBIX pPeaKlUil Ha XJIOPHUI-MOHbI U HAOJIIOJeHUE IIPU3HAKOB UX POTEKAHUs; OIBITHI,
oTpakaromye pU3NUECKUe U XUMHUECKUE CBOMCTBA rAJIOTEHOB U X COSTMHEHUH (BO3MOKHO UCIIOIb30BaHUE
BUJIEOMATEPHAJIOB); O3HAKOMJIEHHE ¢ 00pa3liaMu XJIOPUIOB (IaJOreHUI0B); O3HaKOMIIEHHE ¢ 00pa3liaMu
cepsl U € cOeIMHEHUSIMHU (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPHAIIOB); HAOII0I€HUE ITpoliecca
o0yTIIMBaHMS caxapa o] JeHCTBUEM KOHIICHTPHPOBAHHOW CEPHON KUCIIOTHI, N3yUYeHHE XUMUYECKUX CBOMCTB
pa30aBIEHHON CepHOIl KHCIIOTHI, IPOBEICHIE KaYeCTBEHHON PEeaKlMu Ha CyIb(aT-noH U HAOIIOICHHE
IpU3HAKaA e€ MPOTEKaHUs; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOIMCTBaMU a30Ta, (pocdopa u uX CoeAMHEHU
(BO3MOIKHO HCITOJIb30BAHHE BUICOMATEPHAIIOB), 0Opa3iiaMu a30THBIX U (hOCPOPHBIX yI0OPSHHUIA; MOTyICHHE,
cobupaHue, pacliO3HaBaHUE U U3yYEHHE CBOWCTB aMMUAKa; IPOBEIEHUE KAUEeCTBEHHBIX peaKkIiil Ha MOH
aMMOHUS U (ocdaT-uoH 1 N3ydeHHe MTPU3HAKOB UX MPOTEKAHMUs, B3aUMOCHCTBIE KOHIICHTPHUPOBAHHOM
a30THOM KHUCJIOTHI C ME/IbIO (BO3MOKHO HCIOIb30BaHUE BHIEOMATEPUAIIOB); U3YYEHUE MOIEIeH
KPUCTAUNTMIECKUX PEIIETOK anMasa, rpadura, pynnepeHa; 03HaKOMIICHHE C TIPOLIECCOM aIcOPOLIUU
PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IIPOTUBOra3a; MojayyeHue, CoOupaHue,
pacrio3HaBaHME U U3y4YE€HHUE CBOMCTB YIVIEKUCIIOT0 ra3a; NpoBeIeHHE KaUeCTBEHHbBIX Peaklnii Ha KapOoHaT- U
CHWJIMKAT-HOHBI U U3yYEHHUE NPU3HAKOB UX MPOTEKAHMSI; 03HAKOMJICHUE C IPOAYKIIMENH CUITMKATHON
IIPOMBIIIJIEHHOCTH; pPELIEHNE IKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BajkHelne HemeTalbl U UX

COCIUHCHMU.
MeTasuibl M HX COeITUHEHMSA

OO61as XxapakTepucTUKa XUMHUUECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUM UX MOJIOXKEHHUS B
[Tepuoanueckoii cucreme xumuueckux snemeHToB J. Y. MenzaeneeBa u crpoeHust atromoB. CTpoeHue
MeTaJlI0B. MeTanueckast CBA3b U METAIIINYECKAsi KpUCTAIUINYECKas pEIIETKa. DIEKTPOXUMUUECKUH Psift
HanpspKeHUH MeTayioB. @U3nYecKkue 1 XUMUYECKHe CBOMCTBA MeTa/uloB. O011e crniocoObl MOTydeHHs
MeTauioB. [ToHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CrjiaBsl (CTallb,
YYT'yH, JIOpaTIOMUHUHN, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIJIECHHOCTH.

[Ilenounbie MeTaibl: TONOKEeHUE B [lepronnueckoi cucreme xumuueckux 3ineMeHToB J[. . Menpaeneena;
CTpPOEHHE MX aTOMOB; HaXOXJAEeHUE B pupoze. Puznyeckue 1 XUMUYECKUE CBOMCTBA (Ha pUMepe HaTpus U
kanus). OKCUZIBI U TUAPOKCUIBI HATPUS U Kanud. [[puMeHeHne MIeT0YHbIX METAJIJIOB U UX COEANHEHUH.

[IlenoyHO3eMeNbHbBIE METAJUIBI MAarHUN U KaJbLUil: TIoJ0keHue B Ileproanueckoil cucteMe XuMHUYECKUX
aneMeHToB JI. 1. MenzeneeBa; CTpoOeHUE UX aTOMOB; HaXOXKJIeHUE B Tpupoae. PU3ndecKkue U XUMHUYECKHE
CBOWCTBa Maruus U Kanplus. Baxkneimme coenuHenns Kaiabuus (OKCUA, TUIPOKCH, con). KECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEeHHSI.

AmomuHui: monoxenue B [lepuonnueckoit cucreme xumuuecknx snemeHToB J[. Y. MenpeneeBa; ctpoenue
aToMa; Haxox/aeHue B npupojie. dusnueckne u XUMUYECKHE CBOMCTBA alltoMUHUS. AMQOTEpHbIE CBOWCTBA
OKCHJIa ¥l TUAPOKCHUA aTFOMUHHUS.



Keneszo: monoxenue B [lepuonuueckoit cucreme xumuueckux 3yemMeHToB 1. 1. MenneneeBa; ctpoenue
aToMa; HaXxoxXJeHue B npupoze. Pu3ndeckue U XUMUYECKUe cBoHCTBa xxene3a. OKCuabl, THAPOKCUIBI U COJTU
xene3a(ll) u sxenesa(Ill), ux cocras, cBOWCTBA U MOTYYCHHE.

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMIICHUE ¢ 00pa3liaMy METAIJIOB U CIUIABOB, UX (PU3MYECKUMHU
CBOMCTBaMMU; U3YUECHHE PE3YyIbTATOB KOPPO3UU METAILIOB (BO3MOKHO HCIIOJI30BAHUE BUICOMATEPHUATIOB),
0COOCHHOCTEH B3aUMOJICHCTBUS OKCH/IAa KAIBIUs M HATPUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB); UCCIIEIOBAaHUE CBOMCTB XKECTKOM BOIBI; ITPOLIECCa TOPEHUS XKelle3a B KUCIOpOo/ie
(BO3MOIKHO MCIOJIb30BaHUE BIICOMATEPUAIIOB); TIPU3HAKOB MTPOTEKAHUS KAYECTBEHHBIX PEAKITUI Ha HOHBI
(Marums, KanbIus, aTFOMUHUS, TIMHKa, xene3a(ll) u xeneza(lll), menu(Il)); nHabmonenue u onucaHue
MIPOLIECCOB OKPAIIMBAHMS IJIAMEHH HOHAMU HATPHS, KU U KaJIbIHs (BO3MOKHO UCTIOIB30BaHUE
BHJICOMATEPHAIIOB); UCCIIEIOBAaHUE aM(DOTEPHBIX CBOMCTB I'MAPOKCUIA ATFOMUHHUS U TUJPOKCHIA INHKA,
pellIeHre YKCIEPUMEHTAIbHBIX 33/1a4 0 TeMe «BaxkHeie MeTaibl U UX COeIUHEHUS Y.

XHMMHA H OKPYXKaI0IIas cpena

Hosble MaTepuaiibl U TexHOIOTHU. BelecTBa 1 MaTepualibl B IOBCEAHEBHOM KHU3HU YeJIOBEKA. XUMHUA U
3710poBbe. be3zonacHoe UCronb30BaHue BELIECTB U XUMUUECKUX peakuuii B ObITy. IlepBas momolus npu
XUMHUYECKUX 0KOrax U oTpaBieHUsIX. OCHOBBI 3KOJOTMYECKON IPaMOTHOCTH. XMMHUECKOE 3arpsi3HEHNE
OKpy>Karolel cpenbl (peaenbHast qonyctumast KoHleHTpauus semects — [1/IK). Pons xumun B perienun
HKOJIOTUYECKUX MTPOOIIEM.

[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOJIOB (Yroib, HIPUPOIAHBIH ra3, HeTh), IPOAYKThI UX NEPEepPadOTKU, UX
POJIb B OBITY U IPOMBIIUIEHHOCTH.

XUMHUECKUH 3KCIIEPUMEHT: U3yuyeHre 00pa3lioB MaTepUanoB (CTEKIIO, CIUIaBbl METAJLIOB, TOJIMMEPHBIE
MaTepHuallbl).

MexnpeaMeTHbIe CBA3M

Peanu3zanms MexXnpeIMeTHBIX CBSI3€H PU U3YYSHUH XUMUU B 9 Kitacce OCyLIeCTBIISIETCS Yepe3
HCIIOJB30BaHUEC KaK O6HII/IX €CTCCTBCHHO-HAYYHBIX HOH?ITI/II\/JI, TakK 1 HOHHTHﬁ, ABJIIIOINUXCA CUCTEMHBIMU JIA
OTACIIBHBIX NPEAMETOB €CTECCTBCHHO-HAYYHOI'O TUKJIA. Peanmaunﬂ MCKIIPECAMETHBIX CBsI3eH IIpU U3YYCHUHN
XUMHUU B 9 KJlacce OCYIIECTBIIAETCS Yepe3 HCI0JIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHbIX OHATHH, TaK U
HOH?[THﬁ, ABJIAIOIUXCA CUCTEMHBIMU JJI1 OTACJIIBHBIX MPEAMETOB €CTECTBECHHO-HAYYHOT'O IIUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHbIE TTOHATHSA: HAYYHBIM (haKT, TUIIOTE3a, 3aKOH, TEOPHUsI, aHAJIU3, CHHTE3,
KIaccu(uKanus, IepuoOANYHOCTh, HAOIIOACHNE, SKCIIEPUMEHT, MOJISIMPOBAaHUE, U3MEPEHUE, MOJIEIb,
SIBJICHHE, TAPHUKOBBIHN 3((EeKT, TEXHOJIOTUS], MaTEpUAIIbI.

®dusmka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIBI, PaJHOAKTUBHOCTH,
MOJIEKYJIa, SIEKTPUUECKHH 3apsi/l, TPOBOJIHUKH, TOTYIPOBOIHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTANIMYECKask PEeLIETKA,
CIIJIaBBI, (1)H3H‘IGCKI/IC BCJIMYHHBI, CIUHHULIBI U3SMEPCHHNA, KOCMHUYCCKOC ITPOCTPAHCTBO, IIJIAHCTHI, 3B63I[I)I,
Connue.

Buonorus: porocunTes, Apixanue, buocdepa, 3IKOCUCTEMA, MUHEPATbHbIE YI0OPEHHUS, MUKPO3JIEMEHTHI,
MAaKpO3JIEMCHTBI, TMTATCJIBHBIC BEUICCTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, TIOJIE3HBIE UCKOTIaeMbl€, TOTUIHBO,
BOJIHBIE PECYPCHI.

MNJIAHUPYEMBIE OBPA30OBATEJIbHBIE PE3YJIbTATDI

I/ISy‘{CHI/IC xumuu B 8-9 kiacce HaIlpaBJICHO HA JOCTHUIKCHUC O6y‘{aIOIJ_II/IMI/ICH JJUYHOCTHBIX,
MCTAIIPECAMCTHBIX U TPCAMETHLIX PE3YJIbTATOB OCBOCHUS yqe6Hor0 npeameTa.



JIMYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO 00IIIEro 00pa30BaHus JOCTUTAIOTCS B XOE
o0OydeHUsl XMMUHU B €IMHCTBE y4eOHON M BOCITUTATENBHOU JesiTeIbHOCTH Opranu3ainuy B COOTBETCTBHH C
TPaAULMOHHBIMH POCCUNCKUMH COLIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU, IPUHATHIMU
B 00IIIECTBE IIPaBUJIaMU U HOPMaMU MOBEJACHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS
U COLIMAIN3aUuu 00yJaroIXCs.

JIMYHOCTHBIE PE3YNIbTAThI OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIC B YACTH:

IIaTpuOTHYECKOr0 BOCIIUTAHUSA

1) IEHHOCTHOTO OTHOIICHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY HACIIE/IHUIO,
MMOHUMAaHUS 3HAUYEHUSI XUMUYECKOM HayKH B )KMU3HU COBPEMEHHOI'0 00IIECTBa, CIOCOOHOCTH BJaJIETh
JIOCTOBEPHOU MH(POPMAIUEH O TIEPEIOBBIX TOCTIKEHUSX H OTKPBITUSX MUPOBOW U OTEYECTBEHHON XHMUH,

3aMHTCPCCOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPOI;'ICTBG Mupa u O6H.[CCTBa;

I'paxxaaHCKOro BOCIUTAHMA

2) IpeICTaBICHUS O COLMAIBHBIX HOPMaX M IPABHUIIaX MEKJIMYHOCTHBIX OTHOIICHUH B KOJUICKTUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO I0JIE3HON, Y4eOHO-UCCIIE0BATENLCKOM, TBOPUECKOH U
APYTUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM JIESATEIbHOCTH IPH BHIIOJIHEHUH
y‘-I€6HI>IX, IMO3HAaBATCJIIbHBIX 3a/1a4, BBIITOJJHCHUU XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHUN yqe6me ITPOCKTOB,
CTpeMJICHHsI K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIU B Tpoliecce 3TON ydeOHON AesITeNbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHNEC U MMOCTYIIKH CBOUX TOBapI/IHIef/'I C IMO3UIUMH HPABCTBCHHBIX U IIPABOBBIX HOPM C

y4E€TOM OCO3HAHUS ITOCIEACTBUM MIOCTYIIKOB;

LleHHOCTH HAYYHOI0 IO3HAHUSA

3)  MHPOBO33PEHYECKHX MMPEACTABICHHIA O BEIIECTBE U XUMHUUCCKON PEAKIHH,
COOTBETCTBYIOIIMXCOBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIISIFOIIMX OCHOBY JUIsl IOHUMaHUS
CYUIHOCTH HAYYHOW KapTUHBI MUPA; MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOBDI,
B3aMMOCBSA35IX YEJI0OBEKA C IPUPOIHOMN CPEIoi, O POJIM XMMHUH B ITO3HAHNH ITUX 3aKOHOMEPHOCTEN;

4)  mO3HABaTEIbHBIX MOTHBOB, HATIPABJICHHBIX HA MOTYyYCHUE HOBBIX 3HAHHI 110 XUMHH, HEOOXOIMMBIX
100BSICHEHNST HAOII0IaeMbIX MTPOLIECCOB U SBICHMIA;

5)  mo3HaBaTenbHOI, MHOOPMAIIMOHHON U YUTATEIHCKON KYJIBTYpPbI, B TOM YHCIIe
HaBBIKOBCAMOCTOSATEILHOM pabOThI C yUeOHBIMU TEKCTaMH, CIIPABOYHON JINTEPATYpOil, AOCTYITHBIMU
TEXHUYECKMMHU CpeACTBaMHU MH()OPMAIIIOHHBIX TEXHOJIOTHII;

6) wuHTepeca K 00YUYECHHUIO U MO3HAHHIO, TF0003HATEILHOCTH, TOTOBHOCTH M CITIOCOOHOCTH
KCaMo0Opa30BaHUI0, TPOCKTHOM U UCCIIEI0BATEIHCKON AEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YEHHS B ajbHEHIIEM;

DopMHPOBAHUA KYJIbTYPbI 310POBbS

7) 0CO3HAHUS LICHHOCTH JKH3HHU, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 310POBBIO, YCTAHOBKHU HA 3[J0POBBIi
o0pa3 )KM3HHU, OCO3HAHMSI TOCIIEICTBUI 1 HEMIPUATHS BPEIHBIX MPUBbIUEK (YIIOTPEOICHHS aTKOT OIS,
HapKOTHKOB, KypeHHsI), HEOOXOAMMOCTH COOJIIOICHUS TPaBUJI O€30IaCHOCTH IPU 0OpaIleHUH C

XUMHNYECKHNMMU BCIIIECTBAMU B 6BITy n peam)HofI KHU3HU,

TpyaoBoro BociuTaHus

8) uHTepeca K MPaKTUYECKOMY M3YYEHHIO TPOPECCHid ¥ Tpy/Ia pa3InuyHOro pojia, YBaKEHHE K TPYAY U
pe3ysbTaTaM TPyIOBOl 1eATENbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110
XUMHH, OCO3HAHHOTO BBIOOpA MHIUBUIYAIbHON TPACKTOPUU MIPOAOIDKEHHS 00pa30BaHUs C yUETOM
JMYHOCTHBIX HHTEPECOB U CIOCOOHOCTU K XUMHUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIEIIHON
npo¢eCCHOHATIBHOM 1EeATETbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUH; TOTOBHOCTh aJJallTUPOBATHCS B
npoQeCCHOHATIBHOM CPEAE;



IK0JJOrN4eCKOro BOCIIUTAHUS

9)  3KOJIOTMYECKH I1eJIeCO00Pa3HOTO OTHOIICHHUS K MPUPOJIC KaK UCTOYHUKY JKU3HU HA 3eMJIe, OCHOBE
e€cyIecTBOBaHUS, TOHUMAaHUS [IEHHOCTH 3[I0POBOTO U OE30MMacCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHUS IICHHOCTH COOFOCHUS
MpaBWJI OE30TMACHOTO TIOBEICHUS TIPH PabOTe ¢ BEIECTBAMH, a TAKKE B CUTYAIHSIX, YTPOKAIOIINX 3J0POBBIO
W SKU3HH JIIOJICH;

10) cmocoOHOCTH IPUMEHSTH 3HAHUS, [TOJydaeMble IPH U3YUYCHHUH XUMHUH, IS PEIICHHUS 3a/1a4,
CBSI3aHHBIXC OKPYIKAIOIIEH MTPUPOTHON CPEAOi, TOBBIIICHUS YPOBHSI SKOJIOTUUECKON KYJIbTYPhl, OCO3HAHUS
rJI00aTBFHOTO XapaKTepa YKOJOTUISCKUX MPOOJIeM U IyTel MX PelIeHus: TOCPEICTBOM METOJ0B XUMUM;

11) 3KOJOrMYECKOTrO MBIIUICHHUS, YMCHUS PYKOBOJACTBOBAThCS UM B MIO3HABATEIILHOW, KOMMYHUKATHBHOMN

HCOIMAJIbHON IIPaKTUKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B coctaBe MetanpeMEeTHBIX Pe3yJIbTaTOB BBIACIAIOT 3HAUUMBIE 17151 YOPMUPOBAHUS MUPOBO33PEHHUS
oO0IIeHayYHbIC TOHATHUS (3aKOH, TEOPHsl, IPUHIIMII, TUIIOTe3a, (haKT, CUCTEMA, ITPOLECC, IKCIIEPUMEHT H Ap.),
KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YI€OHBIX MTPEIMETaX U MO3BOJISIFOT HA OCHOBE 3HAHHUH U3
3THUX NMpeAMETOB (POPMUPOBATh MIPEICTABICHHUE O LIEJIOCTHOM HAyYHOH KapTUHE MUPA, U YHUBEPCAJIbHbIE
yueOHbIe JeiicTBUs (M03HABATEIbHbIE, KOMMYHUKATHBHBIE, PETYISTHBHEIE ), KOTOPBIE 00€CIIEUnBaAIOT
(opMHpOBaHHE TOTOBHOCTH K CaMOCTOSTEIbHOMY INIAHUPOBAHUIO U OCYLIECTBICHUIO y4eOHOM
JEATEILHOCTH.

MertarnpeMeTHbIE Pe3yIbTaThl OCBOCHUS 00pa30BaTEIbHOM POrpaMMBbl 10 XUMHUU OTPAXKaroT OBJIAJICHUE
YHUBEPCAJIbHBIMU [103HABATEIIbHBIMU JIEUCTBUAMU, B TOM YHCIIE:

ba3oBbIMH JIOTHYEeCKHMU el CTBUSIMH

1)  yMeHHEeM UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIICHHS IPH OCBOCHUH 3HAHUIA: PACKPBIBATh
CMBICIXUMUYECKUX MOHATUH (BBIIEIATH UX XapaKTepHbIE IPU3HAKHU, YCTAHABIIMBATH B3aUMOCBS3b C APYTUMU
MOHATHUSMH ), UCTIOJIb30BATh MOHATHUS JJIs1 OObSCHEHUS OTJENBbHBIX (DAKTOB U SABJICHUI; BBIOMPATh OCHOBAHUS
U KpUTEPUU JJIs1 KJIaCCUPHUKAIMU XUMUYECKIX BELIECTB U XUMUYECKHUX PEAKIIMii; yCTaHABIMBATh
MIPUYMHHOCIIEACTBEHHBIE CBSI3U MEKIY 00bEKTaMH U3YUYEHHMSI; CTPOUTH JIOTHYECKUE PACCYXKACHUS
(MHIyKTUBHBIE, AETYKTUBHBIE, IO aHAJIOTHH); IEJIaTh BHIBOJIbI U 3aKIIIOUEHUS;

2)  yMEHHEM MPUMEHSTh B poLlecce MO3HAHUS MOHSITHUS (TIPEIMETHBIC U
MeTanpeIMETHbIE),CUMBOJINYECKHE (3HAKOBBIE) MOJIENH, UCIIOIb3YEMbIE B XUMUH, TPEOOPA30BBIBATH IIKPOKO
MIpUMEHSIEMbIE B XUMUU MOJI€IbHBIE TIPECTABICHNUS — XUMHUYECKHUH 3HaK (CHMBOJI 3JIEMEHTA), XUMUYECKast
¢dbopMyna U ypaBHEHHE XUMHUECKOW Peakliuy — MPH peleHNH yueOHO-1T03HABaTEIbHbIX 33/1ay; C yUETOM
3TUX MOJIETIbHBIX MPEACTABIECHUHN BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKU U3YdaeMbIX
00BEKTOB — XUMHUECKUX BEIIECTB U XMMUYECKUX PEaKIHil; BHIBIATH OOIIME 3aKOHOMEPHOCTH,
MPUYMHHOCIIEACTBEHHbIE CBSI3U U IPOTUBOPEUHSI B U3ydaeMbIX MPOIIeccax U SBJIECHUSX; PeAIaraTb
KPUTEPHUH JJIS BHIIBIICHUS 3TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUNL; CAaMOCTOSITEIBHO BEIOUPATh CIIOCO0
pelieHns yueOHoM 3a7jauu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUs, BBIOUpaTh HanboJsiee MoAX0 I ¢
Y4ETOM CaMOCTOSITENBHO BBIIEJICHHBIX KPUTEPHEB);

bazoBbivMu Hccjaea0BaTCJIbCKUMU HeﬁCTBHﬂMH

3)  yMEHHeM HCIOJIbh30BaTh MOCTABICHHBIC BOIPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHMUS, a TAKXKE
BKa4Y€CTBE OCHOBBI IJIs1 q)OpMHpOBaHI/IH THITIOTE3BI 11O MPOBEPKE NPAaBUIIBHOCTU BBICKA3bIBACMBIX Cy‘)K}IGHPIﬁ;

4)  mpuoOpeTeHHe OMbITA O IUTAHUPOBAHUIO, OPTaHU3ALUH U TPOBEICHHUIO YICHHYESCKUX
HKCTIEPUMEHTOB: YMEHHE HaOII0aTh 3a X0JI0M IIPOIIECCca, CAMOCTOATENFHO IPOTHO3UPOBATH €TI0 PE3YNbTaT,
(dopmynHupoBaTh 0000IIEHUS U BBIBOBI IO Pe3y/IbTaTaM MPOBEIEHHOIO OIbITA, UCCIEI0BaHUS, COCTABIATh
OTYET O IpojeNaHHOH pabdoTe;



PadoToii ¢ undpopmanuei

5)  yMeHueM BBIOMpPATh, aHAJTM3UPOBATH U MHTEPIIPETUPOBATH HH(OPMAIIMIO PA3IUYHBIX BUIOB U
(dbopMITpeicTaBICHHUS, TTOTy4aeMyI0 M3 PAa3HBIX UCTOYHUKOB (HAyYHO-TIOMYJISIPHAS TUTEpaTypa XUMHUIECKOTO
coJiepKaHusl, CIIpaBOYHbIE TTOCOOUs, pecypchl IHTepHeTa); KpUTUUECKH OLIEHUBATh POTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

6) yMeHHEM IPUMEHSTH Pa3IMYHBIC METO/IBI U 3AIPOCHI IIPH MTOMCKE U 0TOOpE HHPOPMALIUT
HMCOOTBETCTBYIOIIUX JIAaHHBIX, HEOOXOMMBIX JIJIs BBITIOJHEHUS YY€OHBIX U TTO3HABATEIIbHBIX 33124 ONpe
NeNEHHOTO TUTIA; TIPUOOPETEHHE OTBITAa B 001aCTH UCTIOIB30BaHUS HHPOPMAITIOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOl aKTUBHOT'O MCIOJIb30BAHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITEITLHO BEIOMPATh ONTUMAIBHYIO (OpMY TIPEICTaBICHHUS HH()OPMAIIUN U WILTIOCTPHUPOBATH
pelraeMble 3a/1a4u HECTIOKHBIME CXEMaMH, TuarpaMmmamu, IpyruMu popmamu rpauiky U ux
KOMOHHAILIUSMHY;

7)  yMEHHEM KCIIOJIb30BaTh U aHAJTM3UPOBATh B IPOLIECCE YUCOHOM U MCCIIEI0BATEILCKOM
JEeATETbHOCTUMH(GOPMAIINIO O BIIMSIHUH IMPOMBIIIJICHHOCTH, CETLCKOT0 X035HCTBA M TPAHCIIOPTA Ha
COCTOSIHME OKPY>Karollel IPUPOJHON Cpebl;

YHuBepcaaibHbIMH KOMMYHHMKATHBHBIMH JIeiiCTBUSIMH

8)  ymeHueM 3a1aBaTh BOIPOCHI (B XO1€ IHAIOra H/WIH AUCKYCCHH) IO CYIIECTBY 00CYyXIaeMOit
TeMbI,q)OpMYHHpOBaTB CBOM NIPCIIOKCHHUA OTHOCUTCIIbHO BBIITIOJIHCHU A HpeIlJIO)I(eHHOﬁ 3aJa4uu,

9) mpuoOpeTeHHE OMbITA MPE3EHTAIIUH PE3YJIbTATOB BHITOIHEHHUS XUMHUECKOTO SKCIIEPUMEHTA
(J1abopaTopHOTOo OMBITA, TaA0OPATOPHOI PaOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MTPOEKTA);

10) 3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMH TTO3HABATEIILHOW H
M CCIIEI0BATEIBCKOUICSTETLHOCTH MIPY PEIICHUU BO3HUKAIOIIUX MMPOOIJIEM Ha OCHOBE Y4€Ta 00X
WHTEPECOB M COTJIACOBAHUS MO3UIHH (00CYXICHHSI, 0OOMEH MHCHUSIMH, «MO3TOBBIC IIITYPMBbI», KOOPAMHAIHSI
COBMECTHBIX JICHCTBUI1, ONPE/ICIICHNE KPUTEPUEB 110 OLIEHKE KA4eCTBa BBITIOJTHEHHOW Pa0OThI U IIp.);

YHuBepcanbHBIMH PeryJsiTHBHBIMU JCHCTBHAMH

11) ymeHHEeM caMOCTOSTEIbHO OMPEICIIATh 1IENU IeITeIbHOCTH, IIAHUPOBATH,
OCYILECTBIISATH,KOHTPOJIMPOBATH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO J€SITEIbHOCTD, BHIOMPATh
HanOosee 3¢ (heKTUBHBIE CIIOCOOBI pelIeHus] Y4eOHbIX U TO3HABATENIbHBIX 3a/1a4, CAMOCTOSTENILHO
COCTABJISITh WJIM KOPPEKTUPOBATH IPEIOKEHHBIN AJITOPUTM JEHCTBUN TP BBIITOJIHEHUH 33aJaHUI C YIETOM
MOJIyYEHUsI HOBBIX 3HAHUM 00 H3ydaeMbIX 0OBbEKTaX — BELIECTBAX U PEAKIIMSIX; OLIEHUBATh COOTBETCTBUE
IIOJIy4E€HHOTO PE3yJIbTaTa 3asiBJICHHOM LIENH;

12) ymeHuWeM HCIOJIb30BaTh U aHATM3UPOBATH KOHTEKCTHI, TIPE/IaraeMble B YCIOBUH 3a/IaHUH.

INPEAMETHBIE PE3YJIbTATBI

B coctaBe npeqMeTHBIX pe3ysIbTaTOB [0 OCBOCHUIO 00S13aTEIBHOTO COAEPKAHMSI, YCTAHOBIEHHOIO TaHHOMN
IpUMEPHON paboyeill mporpaMMoii, BBIJEISAIOT: OCBOCHHbBIE 00YUYaIOUIMMUCS HaAy4YHbIE 3HAHUS, YMEHUS U
CrOCcOOBI AeUCTBUH, criennduyeckre A NpeAMETHON 001acTH «XUMUS», BUABI IEITETLHOCTH T10
MIOJIYYEHHUIO0 HOBOT'O 3HAHHUS, €r0 UHTEPIPETAIH, TPEOOPa30BaHUIO U IPUMEHEHHIO B Pa3JIMYHbIX YUEOHBIX U
HOBBIX CHTYyalUsX.

[IpenmeTHbIe pe3ysbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD y 00YUAIOLIUXCS CISTYIOIUX YMEHHIA:

8 KJIACC

1)  packpwieams cmblci OCHOBHBIX XUMHUYECKHX MMOHATHI: aTOM, MOJIEKYJIa, XAMHUCCKHUI JJIEMEHT,
MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECh (OAHOPOAHAS U HEOJITHOPOIHAs ), BAJIEHTHOCTb, OT
HOCHUTEJIbHAS aTOMHAas U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas
TOJISl XUMUYECKOTO SJIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00bEM, OKCHI, KUCIIOTa, OCHOBAHHE, COTIb,



ANEKTPOOTPHUIATETLHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl peakius, KiaccuuKaius peakuii: peakiuu
COEIMHEHMS, pEaKLIUU Pa3NIoKEHUs, PeaKIMK 3aMEILEHUS, peaklluu 0OMeHa, 9K30- U SHA0TEPMUYECKUE
peakiuu; TermioBoii A3 (eKT peakiuu; SAPO aTomMa, FIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTab, PaJNyC
aToMa, XUMUYecKasi CBsI3b, MOJISIPHAS U HETIOJISIpHAS KOBAJIEHTHAS CBsI3b, HOHHAS CBSI3b, HOH, KATHOH, aHHUOH,
pacTBOp, MaccoBast 10151 BeulecTBa (IIPOLIEHTHASI KOHIIEHTPALIMsI) B paCTBOPE;

2)  uwnocmpuposams B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. 1. 1) ¥ IPUMEHSIT 3TH
MOHSTHSI TIPU OMMCAHUU BEILIECTB U UX MPEBPAICHHUIA;

3)  ucnoav3z06amv XAMUYIECKYIO CHMBOJIUKY JUIS COCTaBJICHUS ()OPMYJT BELIECTB U YPaBHCHU N
XUMHUYECKHUX PEaKIIHii;

4)  onpedensimb BAIGHTHOCTh AaTOMOB 3JICMEHTOB B OMHAPHBIX COCTUHCHHUSX; CTCIICHb OKUCIICHHS
3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHATICKHOCTh BEILIECTB K ONpeAeNEHHOMY KJIaCCy COeIMHEHUH 10
dbopMynaM; BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs! U HOHHAs) B HEOPTaHUUECKUX COCIMHEHMSIX;

5)  packpwvieamo cmuicn lepruoandeckoro 3akona J[. . MeneneeBa: 1eMOHCTPHPOBATH MOHUMAHHUE
MEPUOINYECKOMN 3aBUCHUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX MOJIokeHUs B [leproanueckoit
CHCTEME; 3aKOHOB COXPAHEHHSI MAaCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUESHHUS,
3aKOHa ABOTAJ[PO; OMKCHIBATH M XapaKTepHU30BaTh TaOIHMIHYI0 popmy [lepruomndaeckoii CHCTEMBI
XUMHUYECKUX 3JIEMEHTOB: Pa3inyaTh MOHATHUS «TJIaBHas noarpynna (A-rpyrna)» 1 «1o0oyHas oArpyIna
(brpymma)», Manbie 1 OoJblIne Nepruo/Ibl; COOTHOCUTH 0003HAUEHUS, KOTOPbIE UMEIOTCS B Ta0IHIIE
«ITepnoanueckas cucteMa XuMu4ecKux 31eMeHToB /. 1. Menaeneesa» ¢ 4UMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3aps sApa, 00IIee YUCIIO IIEKTPOHOB U
pacrpeiesieHue uX 10 3JICKTPOHHBIM CIIO0SIM);

6) rraccughuyuposams XUMUYECKUE HIIEMEHTBI; HCOPTaHMYECKUE BEIIECTBA; XUMHUYCSCKHE PEaKIuu (110
YHCITy U COCTAaBY YYaCTBYIOIIUX B PEAKIMH BEIIECTB, 110 TETIOBOMY 3P QEKTY);

7)  xapakmepuzosams (onucviéams) 00OIINE XUMUYESCKHUE CBONCTBA BEIIECTB Pa3IUYHBIX KJIACCOB,
MOATBEPIK/1ast OMMCAHUE PUMEPAMU MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;
8)  mpoenozuposamsb CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAUECTBEHHOT'O COCTAaBa; BO3MOXXHOCTH

MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUN B PA3JIMYHBIX YCIOBHSIX;

9)  ewiuUCIEMbG OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJTIO
XUMHUYECKOT0 dJIeMeHTa 1Mo GopMyJsie COeTUHEHHUS; MaCCOBYIO JOJIO BEIIECTBA B pACTBOPE; MPOBOIUTH
pacy€Thl 10 YPAaBHEHHUIO XUMHUYECKON peaKIlnu;

10) npumensims OCHOBHBIC ONIEPAIINU MBICITUTEILHOMN JACATEILHOCTH — aHaJIN3 U CHHTE3, CPABHEHHE,
0000111eHIE, CUCTEMATH3AIIHNIO, KITacCU(UKAIIHIO, BHISIBICHHE IPUYMHHO-CIICICTBEHHBIX CBSI3eH — st
M3y4YEeHUs CBOMCTB BEIIECTB M XUMUUECKUX PEAKIINl; ECTECTBEHHO-HAYUYHbIE METO/IbI ITO3HAHUS —
HaOIoIeHNe, U3MEPEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbBIN 1 MBICIIEHHBIH );

11) creoosams MpaBUIIaM MOJIb30BAHMS XUMHUYECKOH MOCY/I0H 1 TaOOpaTOPHBIM 000pyI0OBAHHEM, &
TaK)Ke IpaBUIaM OOPAIEHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMH 10 BBIMOJTHEHUIO
71a00PAaTOPHBIX XMMHUECKUX OIBITOB 0 MOJYYEHHUIO M COOMpPaHUIO Ira3000pa3HbIX BellecTB (Bo1opoaa U
KHCIIOpPO/1a), MPUTOTOBIICHUIO PACTBOPOB C ONPEAENEHHON MAaCcCOBOM J0JIeH pacTBOPEHHOTO BEIIECTBA;
MJIAHUPOBATh U MTPOBOJIUTH XUMUYECKUE IKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IEI0UEH U KUCTIOT ¢
MOMOIIBI0 UHANKATOPOB (JTakMyc, heHon(TamenH, METUIOPAHK U JIp.).

9 KJIACC

1)  packpwieams cmbici OCHOBHBIX XUMHUECKUX MOHATUI: XUMHUECKUI 3JICMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHHOH, ITPOCTOE BEILECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, CTEIIEHb
OKUCJICHUS, XUMUYECKas peaKkivs, XMMUYIecKas CBsI3b, TEIUIOBOM A (HEKT peakIiu, MOJb, MOJISIPHBIN 00BEM,
PacTBOP; IEKTPOIHUTHI, HEAICKTPOIUTHI, IJCKTPOTUTHUECCKAS TUCCOIUAIINS, PEAKIIMA HOHHOTO OOMEHa,



KaTaJIn3aTop, XMMUYECKOE paBHOBECUE, 00pATUMBbIE U HEOOPAaTUMbIE PEaKLIUY,
OKHCIIUTEIbHOBOCCTAHOBUTENILHBIEC PEAKIIUH, OKUCIUTENh, BOCCTAHOBHUTEb, OKHCICHUE U BOCCTAHOBIICHHE,
aJUIOTpONHsL, aM(pOTEepHOCTh, XUMUYECKas CBsI3b (KOBAJICHTHASA, HIOHHAS, METAJUTMYECKAsl ), KpUCTAJUTMYECKast
peéTka, KOppo3Hsi METaJLIOB, CILIABbl; CKOPOCTh XUMHUECKON PEeaKLny, PEIeIbHO JOIyCTUMAas
konuenrpanus (I1/1K) Bemectsa;

2)  wLIOCmMpuposams B3aNMOCBS3b OCHOBHBIX XUMHUECKHUX MOHATHIA (CM. 1. 1) U IPUMEHSTH 3TH
MIOHATUS NPU OIMCAHUU BELECTB U MX IPEBPALCHUI;

3)  ucnonvzosams XUMHYECKYIO CUMBOIUKY ISl COCTaBJICHHsI YOPMYJI BEILIECTB U YPaBHCHHUI
XUMUYECKHUX peaKIuii;

4)  onpedensmb BaJICHTHOCTb U CTCIICHb OKUCIICHHUS XUMHYECKHIX JIEMCHTOB B COSTUHEHHUSAX PA3IHYHOTO
COCTaBa; MPUHAJUICKHOCTH BEIIECTB K ONPENEIEHHOMY KJIacCy COeAMHEHUH 1Mo (opMyinaM; BUJ XUMUYECKON
CBSI3U (KOBaJECHTHAs!, NOHHAs, METAJIMUECKas) B HEOPraHMUECKUX COCTMHEHUSX; 3aps] HOHA [0 XMMUYECKON
¢bopmyIie; xapakTep cpeabl B BOAHBIX PACTBOPAX HEOPraHMUECKUX COCTUHEHUH, TUI KPUCTAJUIMYECKON
PEMETKN KOHKPETHOTO BEIIECTBA;

5)  packpwvieamv cmoicn Tlepuoanyeckoro 3akona JI. M. MenueneeBa U JI€MOHCTPUPOBATH €rO
MIOHWMAaHHMeE: ONMCHIBATh U XapaKTePH30BaTh Ta0IM4IHYIO popmy [lepronndeckoit cucTeMbl XUMHYECKIX
3JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas noArpymnmna (A-rpynmna)» u «rnobounas noarpynna (b-rpynma)y,
MaJible ¥ OOJIbIINE IEPUO/IbI; COOTHOCHTH 0003HAYCHHUS, KOTOPhIE UMEIOTCS B TIEPHOINIECKON TabuIIe, C
YHCIIOBBIMU XapaKTEePUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apa[ sijipa, od1iee
YHCIIO0 DJIEKTPOHOB U PACTIPEICTICHNE MX TI0 AJIEKTPOHHBIM CJI0SIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHMH CBOWCTB 3JIEMEHTOB U MX COCAMHEHUH B IIpeesiaXx MajbIX IEepHOJOB U TJIaBHBIX HOAIPYII C
y4E€TOM CTPOEHHSI UX aTOMOB;

6) raaccugpuyuposams XUMUYECKUE HIEMEHTBI; HCOPraHMYECKUE BEIIECTBA; XUMHUYECKHE PEakiuu (110
YHCITY M COCTAaBY YYaCTBYIOLIUX B PEAKLIUHU BELIECTB, IO TEIJIOBOMY 3P (PEKTY, 10 U3MEHEHUIO CTENICHEN
OKHCJICHHSI XUMUYECKUX DJIEMEHTOB);

7)  xapaxmepuzoeams (OTUCHIBATE) OOLIHE U CHICHU(PUICCKIE XUMUYECKHE CBOMCTBA IPOCTHIX U
CIIO’KHBIX BEIIECTB, IOJTBEPIK/Iasi OMUCAHNE TIPUMEPAMH MOJICKYIISIPHBIX U HOHHBIX YpaBHEHHN
COOTBETCTBYIOLINX XUMHUUECKUX PEAKIINIA;

8)  cocmaensimb ypaBHEHHS DIIEKTPOTUTUICCKON TUCCOIUAIIMN KHCIIOT, IEJIOYCH M COJICH; MOTHBIC U
COKpaIlléHHbIE YPABHEHUS peakIil HOHHOTO 0OMeHa; YpaBHEHUS peaKi1ii, HOATBEPKIA0IINX
CYIIECTBOBAHHE T€HETUUECKON CBSA3M MEXY BEIECTBAMU PA3JIUUHBIX KJIAcCOB;

9)  packpvieams cyuHOCMb OKACTUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIMI MOCPEICTBOM COCTABIICHHS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIMMT;

10) npoecno3zuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS; BO3MOKHOCTH MPOTEKAHHUS
XMMHUYECKHX MPEBPALCHNH B pa3IMUHBIX YCIOBUSX;

11) ebluucasiMb OTHOCUTEIBHYIO MOJICKYIIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJTFO
XMUMHYECKOT'0 3JIEMEHTa 10 (hopMyJie COETUHEHHUST; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacy€Thl 10 YpaBHEHUIO XUMHUYECKOW PEaKIIHH;

12) crnedosams npaBUIIaM NOJIH30BAHHUS XUMHYECKOM TIOCYI0H U 1a00paTOPHBIM 000PYIOBaHUEM, A
TaKXKe MpaBuiiaM 00paIeHusl ¢ BEMIECTBAMH B COOTBETCTBUHU C MHCTPYKIHSMH TI0 BBITTOJTHEHHIO
71a00paTOPHBIX XUMHUYECKUX OTIBITOB I10 MOJYYEHHIO U COOMPaHUIO Ia3000pa3HbIX BEIIECTB (aMMHaKa U
YTJIEKUCIIOTO Ta3a);

13) nposooums peakuuu, MOATBEPKIAFONINE KAYeCTBCHHBINH COCTAB PA3JIMYHBIX BEIIECTB: PACIIO3HABATh
OTIBITHBIM ITyTEM XJIOpUI-, OpoMUA-, HOIUI-, KapOoHaT-, hocdaT-, CHIIUKAT-, Cylab(aT-, THAPOKCHI-UOHBDI,
KaTHOHBI aMMOHUS U MOHBI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;



14) npumensimes OCHOBHBIE ONIEPAIIUU MBICTUTEIBHOMN ACITEILHOCTH — aHaJIM3 U CHHTE3, CPaBHEHHE,
00001IeHHE, CHCTEeMAaTH3AINIO, BHISBICHHE IPUYNHHO-CIIC/ICTBEHHBIX CBS3CH — I U3yYEHHUs CBOWCTB
BEIIECTB U XUMHUYECKUX PEAKIIii; €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HAONIOACHHE, U3MEPEHHUE,

MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJILHBIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne | HammeHoBaHue pa3/iesioB U TeM NPOrpPaMMbl KoanuecTBo yacoB DiiekTpoHHbIE (HH(POBBIE) 0GpPa30BaTEIbHbIE PeCyPChI
n/n
BCEro | KOHTPOJbHbIE | MPAKTHYECKHe
padoTsI padoThI
Pazznen 1. IlepBonavyaibHbIe XUMHYECKHE TIOHATHS
1.1. | Xumusi — BakHast 06,1aCTh €CTECTBO3HAHUS M MPAKTHYECKOi 5 0 2 https://resh.edu.ru/subject/lesson/1521/main/ https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-

JACATECIbHOCTH YeJI0BEKa

khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-

15840/predmet-khimii-26581 https://resh.edu.ru/subject/lesson/1522/main/ https://www.yaklass.ru/p/himija/8-
klass/pervonachalnye-khimicheskiehttps://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-
poniatiia-i-teoreticheskie-predstavleniia-

15840/predmet-khimii-26581
poniatiia-i-teoreticheskie-predstavleniia-15840/fizicheskie-tela-i-veshchestva-15579 poniatiia-i-
teoreticheskie-predstavleniia-15840/chistye-veshchestva-i-ikh-smesi-15564
https://iwww.yaklass.ru/p/himija/8-klass/pervonachalnye-
khimicheskiehttps://foxford.ru/wiki/himiya/chistye-veschestva-i-smesi
https://foxford.ru/wiki/himiya/predmet-himii



http://www.yaklass.ru/p/himija/8-klass/pervonachalnye-
http://www.yaklass.ru/p/himija/8-
http://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-
http://www.yaklass.ru/p/himija/8-klass/pervonachalnye-

1.2. | BemecrBa
W XMMHYECKHE Peakun

15

https://resh.edu.ru/subject/lesson/1485/main/ https://resh.edu.ru/subject/lesson/1486/main/
https://resh.edu.ru/subject/lesson/1486/main/ https://resh.edu.ru/subject/lesson/1486/main/
https://resh.edu.ru/subject/lesson/1520/main/ https://resh.edu.ru/subject/lesson/1519/main/
https://resh.edu.ru/subject/lesson/2448/main/ https://resh.edu.ru/subject/lesson/2448/main/
https://iwww.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-
15840/atomy-i-molekuly-183021 https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-
teoreticheskie-predstavleniia-

15840/khimicheskie-elementy-znaki-khimicheskikh-elementov-188929 https://www.yaklass.ru/p/himija/8-
klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-
15840/zakon-postoianstva-sostava-196666 https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-
poniatiia-i-teoreticheskie-predstavleniia-

15840/khimicheskie-formuly-199545 https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-
poniatiia-i-teoreticheskie-predstavleniia-

15840/otlichiia-prostykh-i-slozhnykh-veshchestv-201551
https://iwww.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-
15840/valentnost-stepen-okisleniia-sostavlenie-formul-po-valentnostiam-i-stepe_-208518
https:/iwww.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-
15840/fizicheskie-i-khimicheskie-iavleniia-211459 https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-
khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-
15840/priznaki-i-usloviia-protekaniia-khimicheskikh-reaktcii-213908 https://www.yaklass.ru/p/himija/8-
klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-
15840/zakon-sokhraneniia-massy-veshchestv-v-khimicheskikh-reaktciiakh-214747
https://iwww.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-
15840/uravneniia-khimicheskikh-reaktcii-214790 https://foxford.ru/wiki/himiya/nazvaniya-elementov-vidy-zapisi-
himicheskih-formul https://foxford.ru/wiki/himiya/atomno-molekulyarnoe-uchenie

HWroro no pazneny
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Pa3z[en 2. Bakueiimue MpeaACTAaBUTE/IN HEOPraHMYECKUX BellleCTB

2.1. | Bosnyx. Kuciopon. Iousitue 06 okcuaax

https://resh.edu.ru/subject/lesson/2447/main/ https://resh.edu.ru/subject/lesson/2447/main/
https://resh.edu.ru/subject/lesson/2447/main/ https://resh.edu.ru/subject/lesson/2446/main/



http://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-
http://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-
http://www.yaklass.ru/p/himija/8-
http://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-
http://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-
http://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-
http://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-
http://www.yaklass.ru/p/himija/8-klass/pervonachalnye-
http://www.yaklass.ru/p/himija/8-
http://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-

2.2. | Boagopona. 5 1 https://resh.edu.ru/subject/lesson/3119/main/ https://resh.edu.ru/subject/lesson/3119/main/
IMoHsITHE 0 KMCJIOTAX U COJIAX

2.3. | Koan4yecTBeHHbIE OTHOIEHHS] B XHMUH 4 0 https://resh.edu.ru/subject/lesson/2731/main/ https://resh.edu.ru/subject/lesson/2448/main/
https://resh.edu.ru/subject/lesson/2731/main/

2.4. | Boga. PactBopsl. [lonsiTie 06 OCHOBaHHSIX 5 1 https://resh.edu.ru/subject/lesson/2062/main/ https://resh.edu.ru/subject/lesson/2062/main/
https://resh.edu.ru/subject/lesson/2062/main/ https://resh.edu.ru/subject/lesson/2062/main/
https://resh.edu.ru/subject/lesson/2062/main/

2.5. | OCHOBHBIE KJIACCHI HEOPTAHUYECKHX COeTHHEeHHI 11 1
https://resh.edu.ru/subject/lesson/2445/main/ https://resh.edu.ru/subject/lesson/2684/main/
https://resh.edu.ru/subject/lesson/2444/main/ https://resh.edu.ru/subject/lesson/2444/main/
https://resh.edu.ru/subject/lesson/2442/main/ https://resh.edu.ru/subject/lesson/2442/main/
https://resh.edu.ru/subject/lesson/2055/main/ https://resh.edu.ru/subject/lesson/3120/main/
https://resh.edu.ru/subject/lesson/3120/main/ https://resh.edu.ru/subject/lesson/2054/main/
https://resh.edu.ru/subject/lesson/2441/main/ https://resh.edu.ru/subject/lesson/2440/main/

Uroro mo pazzueny 30

Pasnen 3. Mepuoanueckuii 3axon u lepuoauyeckas cucreMa xumudeckux yieMentos /1. U. Menneseea.
CTpoeHue aToMOB. XUMHYeCKas ¢BsI3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbH

bl¢ peaKkuuu

3.1

Tlepuoanyeckuii 3axoH u Ilepuoanyeckas cucTreMa XHMHYECKHX
snemenToB JI. . Menneneesa. CTpoenne atoma

7

0

https://resh.edu.ru/subject/lesson/2051/main/ https://mosobr.tv/release/7883
https://resh.edu.ru/subject/lesson/2051/main/

https://resh.edu.ru/subject/lesson/2050/main/

https://resh.edu.ru/subject/lesson/2050/main/

https://resh.edu.ru/subject/lesson/2049/main/
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskii-
zakon163961/re-h6214bb9-2a06-48c2-95e9-3b894f5941d1

3.2.

Xumuueckasi cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE pearkuuun

https://resh.edu.ru/subject/lesson/2439/main/ https://resh.edu.ru/subject/lesson/2048/main/
https://resh.edu.ru/subject/lesson/2438/main/ https://resh.edu.ru/subject/lesson/3121/main/
https://resh.edu.ru/subject/lesson/3122/main/ https://resh.edu.ru/subject/lesson/3093/main/



http://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskii-

Htoro no pasnemny:
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PesepBHOe Bpemst 3
OBLUEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 12
9 KJIACC
Ne | HammeHoBaHue pa3/iesioB U TeM MPOrpaMMbl KonnuectBo yacos JiekTpoHHbie (HHU(PPOBHIE) 06pPa30BaTEIbHbIE PECYPCHI
n/n
BCE€ro0 | KOHTPOJIbHBIC | IPAKTHYECKHE
padoThI padoThI
Pazges 1. BemecTBo 1 XMMUYeCKHE peaKUu
1.1. | loBTOpenHe U yriry0/ieHNe 3HAHMIT 0CHOBHBIX Pa31eJIoB 5 1 0 https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskii-zakon-

Kypca 8 kiacca 163961/reb6214bb9-2a06-48c2-95e9-30894f5941d1 https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-
graficheskoe-otobrazhenie-periodicheskogo-zakona https://resh.edu.ru/subject/lesson/3121/main/
https://resh.edu.ru/subject/lesson/3122/main/ https://resh.edu.ru/subject/lesson/2048/main/
https://resh.edu.ru/subject/lesson/2438/main/ https://resh.edu.ru/subject/lesson/2051/main/

1.2. | OcHOBHbIE 3aKOHOMEPHOCTH XHMUYECKHX PeaKiuii 4 0 1 https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-
212242 /Klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://resh.edu.ru/subject/lesson/2437/start/ https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2103/start/ https://resh.edu.ru/subject/lesson/2104/start/

1.3. | DuektponuTHyeckas quccouuanusi. Xumuueckue peakuuu | 8 1 2

B pacTBopax
https://resh.edu.ru/subject/lesson/1518/start/ https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1606/start/ https://resh.edu.ru/subject/lesson/3123/start/
http://www.virtulab.net/index.php?option=com_content&view=article&id=264:2009-11-14-22-37-18&catid=57:2009-11-
14-
21-25-00&Itemid=108
https://foxford.ru/wiki/himiya/teoriya-elektroliticheskoy-dissotsiatsii-ted https://www.yaklass.ru/p/himija/8-klass/rastvory-
58606/elektrolity-i-neelektrolity-88879/re-0bb77687-93a2-4244-8af4-
54a10510db05 https://foxford.ru/wiki/himiya/reaktsii-ionnogo-obmena-v-rastvorah https://www.yaklass.ru/p/himija/8-
klass/rastvory-58606/-reaktcii-ionnogo-obmena-reaktciia-neitralizatcii-141555/re-6844a3806610-4b2c-8a3c-870c504feff4

Hroro no pasneny 17



http://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskii-zakon-
http://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-
http://www.virtulab.net/index.php?option=com_content&view=article&id=264%3A2009-11-14-22-37-18&catid=57%3A2009-11-
http://www.yaklass.ru/p/himija/8-klass/rastvory-
http://www.yaklass.ru/p/himija/8-

Paznen 2. HemeTa/libl M HX COETHHEHHUS

2.1. | O6mast XapaKTepUCTUKA XUMUYECKUX 3JIeMEHTOB 4 https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-galogenov https://videouroki.net/razrabotki/obshchaia-

VIIArpynnsi I'asorensr kharaktieristika-eliemientov-viia-ghruppy-ghaloghienov.html https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-
157456/galogeny-khlor-i-ego-soedineniia-161110/re-798cd5h5-
38ea-48f2-aed3-2d2396cded6f https://resh.edu.ru/subject/lesson/2075/main/
https://resh.edu.ru/subject/lesson/2075/main/
https://resh.edu.ru/subject/lesson/2075/main/

2.2. | O6mast XapaKTepHCTHKA XUMHYECKUX 3J1eMEHTOB 5 https://foxford.ru/wiki/himiya/sera

VIArpynnsl. Cepa u eé coeHHeHUs https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/sera-i-ee-soedineniia-161314/re-alf2cdc2-2459-4002-
9341-11ca09872e70 https://resh.edu.ru/subject/lesson/2434/main/
https://resh.edu.ru/subject/lesson/2076/main/
https://resh.edu.ru/subject/lesson/2077/main/

2.3. | OGmast XapaKTepUCTUKA XUMUYECKUX 3JIEMEHTOB 7 https://resh.edu.ru/subject/lesson/2078/main/ https://resh.edu.ru/subject/lesson/2078/main/

VArpynnsi. A3ot, ¢pocdop u uxX coeTuHeHHsI https://resh.edu.ru/subject/lesson/2078/main/ https://resh.edu.ru/subject/lesson/2078/main/
https://resh.edu.ru/subject/lesson/2078/main/ https://resh.edu.ru/subject/lesson/2073/main/
https://resh.edu.ru/subject/lesson/2073/main/

2.4. | O6mast XapaKTepUCTUKA XUMUYECKUX 3JIEMEHTOB 8 https://foxford.ru/wiki/himiya/uglerod

IVArpynnsL https://foxford.ru/wiki/himiya/soedineniya-ugleroda https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-

Yriepoa U KpeMHHIi M HX COeIMHEHHsI 157456/kremnii-soedineniia-kremniia-163625/re-207f13f6-327c-
4ecl-a959-6¢c51de2f6ee?
https://foxford.ru/wiki/himiya/kremniy https://resh.edu.ru/subject/lesson/2072/main/
https://resh.edu.ru/subject/lesson/2071/main/ https://resh.edu.ru/subject/lesson/2070/main/
https://resh.edu.ru/subject/lesson/2069/main/

Hroro no pasaemy 24
Pasznen 3. Mera/libl M UX COCIUHEHHUA
3.1. | O6mue cBoiicTBA METAIIIOB 4 https://resh.edu.ru/subject/lesson/1607/main/ https://mosobr.tv/release/7942

https://resh.edu.ru/subject/lesson/1607/main/ https://mosobr.tv/release/7974
https://resh.edu.ru/subject/lesson/1607/main/



http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/sera-i-ee-soedineniia-161314/re-a1f2cdc2-2459-4002-
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-

3.2. | BaxHeiilye MeTaIbl U HX COETHHEHHUS 16 5 https://resh.edu.ru/subject/lesson/1602/main/ https://resh.edu.ru/subject/lesson/3124/main/
https://resh.edu.ru/subject/lesson/1604/main/ https://resh.edu.ru/subject/lesson/1604/main/
https://resh.edu.ru/subject/lesson/1605/main/ https://resh.edu.ru/subject/lesson/1605/main/
https://resh.edu.ru/subject/lesson/1605/main/ https://resh.edu.ru/subject/lesson/2067/main/

Uroro no pazzeny: 20

Pa3znen 4. XuMusi 1 OKpy Kalomasi cpena

4.1. | BeuiecTBa U MaTepHAJIbI B JKU3HH YeJIOBEKA 3 1 https://resh.edu.ru/subject/lesson/2435/start/
https:/mww.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922/khimiia-
ipishcha-khimiia-i-zdorove-232928 https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-
khimicheskikh-reaktcii-232922

HWroro o pazzaeny: 3

Pe3epBHOE Bpems 4

OBUIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 19



http://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922/khimiia-
http://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-

YYEBHO-METOJANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT' O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IS YYEHUKA

8 KJIACC

Xumus. 8 knace/Pynsuruc I'.E., ®enpaman @.1°., Akirioneproe oomectBo «M3natenscrBo «IIpocBemenuey;
Beenure cBoil BapuaHr:

9 KUIACC

Xumus. 9 kmace/Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe obmiectBo «M3narensctBo «IIpocBemenuey;
BBenure cBoil BapuaHT:

METOAUMYECKHUE MATEPHUAJIBI VI YYUTEJIA

8 KJIACC

1. Xumusi: coBpeMeHHbI Kype g noaroroBku k EI'D/ Eropos A. C. — PoctoB u//1.: ®enukce, 2013.

2. Penerurop no xumuu /mox pen. A.C. Eroposa, - — PoctoB u//1.: ®enuxkc, 2013.

3. 3ommep K. Akkymynsitop 3Hanuii o xumud. Ilep. ¢ Hem., - M.: Mup, 1985.

4, Heoprauudeckast xumusi. Bechb 1mkonbHbIH Kypc B Tabnuiax / coct. H.B. MankeBud. - MUHCK:
bykmacrep: Ky3bma, 2013.

5. Kysnenosa H.E., llatanoBa M.A. O0yueHre XUMUU Ha OCHOBE MEKIIPEAMETHOU HHTErpa-muu: 8 — 9
KJIacchl: Y4ueOHO-MeToanueckoe mocobue. - M.: Benrana-I'pad, 2006.

6. Xumusi. 8 knacc: nmoypouHsle riansl mo yueOnuky I'.E. Pynsutuca, ®@.I'. denpamana / coct. M.B.
Kuszesa, - Bonrorpan: Yuurens, 2013.

7. Muxanésa T.I'., CrpensaukoBa E.H. Pa3paboTka negarornaeckux tectoB o xumud. - M.: BAKO,
2013.

9 KJIACC

1. Xumust: cCoBpeMeHHbIH Kypc 11 moarotoBku K EI'D/ Eropos A. C. — PoctoB u//l.: ®enukc, 2013.

2. Penerurop no xumuu /nop pea. A.C. Eroposa, - — Poctos H//l.: ®enuke, 2013.

3. 3ommep K. Akkymynstop 3Hanuit o xumud. Ilep. ¢ Hem., - M.: Mup, 1985.

4. Heoprannueckas xumusi. Bech mikonbHbI#i Kype B Tabmunax / coct. H.B. MankeBud. - MUHCK:
Bbykmacrep: Ky3bpma, 2013.

5. Opranunueckas xumusi. Bech mkonsHbIi Kype B Tabmuimax / coct. C.A. JluteunoBa, H.B. MaH-keBuu.
Munck: Bykmacrep : Ky3bma, 2013.

6. Kysnenosa H.E., llatanoBa M.A. O0y4ueHre XUMUHU Ha OCHOBE MEKIPEAMETHOW HHTErpa-1un: 8 — 9
KIacchl: Y4yeOHO-MeToanueckoe nmocobue. - M.: Benrtana-I'pad, 2006.

7. Xumus. 9 knacc: moypoussle iansl mo yueonuky I'.E. Pynsutuca, ®.I'. ®enpamana / coct. M.B.
Kus3esa, - Bonrorpan: Yuurens, 2013.

8. Muxanésa T.I'., CrpensuukoBa E.H. Pa3paboTka negarornueckux tectoB 1no xumuu. - M.: BAKO,
2013.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET



8 KIIACC

https://www.yaklass.ru/p/himija
https://resh.edu.ru
https://foxford.ru/wiki/himiya

9 KJIACC
https://www.yaklass.ru/p/himija
https://resh.edu.ru
https://foxford.ru/wiki/himiya


http://www.yaklass.ru/p/himija
http://www.yaklass.ru/p/himija

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOTI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHUE

KOMIIBIOTEpP (HOYTOYK)
MYJIbTUMEAUNHHBIA IPOCKTOP
9KpaH

KOMIIJICKT ACMOHCTPAlIuOHHBIX Ta6J'II/II_[ 10 TCMaM

OBOPYJAOBAHME /UISAA ITIPOBEJEHUA TIPAKTUYECKUX PABOT

- HaGop xuMudeckoil mocy bl v NpUHAAIEKHOCTEH U1 ONBITOB [10 XUMUHU
- HarpearenbHbie mprOOpPHI (3JIEKTPOIUIUTKA, CTUPTOBKA)

- DNEeKTPOHHBIE BECHI

- raTuse! 1u1g npobdupok- lItatue MeTamueckuit

- Tepmomertp

- Ha60p XUMHUYCCKUX PCAKTHBOB OCHOBHBIX BCHICCTB U COGI[I/IHCHI/Iﬁ



