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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma no xumuu A oOydaromuxcst 8-9 KigaccoB cocTaBiieHa Ha OCHOBE TpeOoBaHMI K pe3yiabTaraM OCBOEHHsSI OCHOBHOH 0Opa3oBaTelIbHON
porpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHMs, MPEACTaBICHHBIX B DenepaqbHOM TOCYJapCTBEHHOM OOpa3oBaTENbHOM CTaHIApTE OCHOBHOTO OOIIEro
o0pa3oBaHusl, C yUETOM paclpesielEHHBIX 110 KlaccaM IIPOBEPsieMbIX TPeOOBaHUN K pe3ybTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmiero o0Opa3oBaHuUs U 3JIEMEHTOB COJEP)KaHUs, MPEACTABICHHBIX B YHUBEPCAIBHOM KOJIU(PUKATOPE M0 XUMHUH, a Takke Ha ocHoBe [IpumMepHOil mporpaMMel
BOCIIUTaHMUs OOY4YaIOUIMXCS MPU TOJTYYEHUH OCHOBHOIO oOmero ooOpazoBaHus W ¢ yuérom KoHuenmuu mnpenonaBaHus y4eOHOro mpeaMera «XUMHs» B
oOpa3zoBaTenbHBIX OpraHm3anusax Poccuiickoit ®eneparyu, peaau3yommx OCHOBHBbIE o00meoOpasoBatenbHbie mporpammbl  (yrB. Pemenuem Kosmterun
Munnpocsenienust Poccuu, nmporokosn ot 03.12.2019 N I1K-48H).

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O IPEJJMETA «XUMMUSA»

Bknag ydyeOHOrOo mpemmera «XUMHs» B JIOCTHKCHHE IEJIedH OCHOBHOTO 00mIero oOpa3oBaHHsi OOYCJIOBJICH BO MHOTOM 3HAYEHHUEM XHMHUYECKOW HAyKU B
MMO3HAHUY 3aKOHOB ITPUPOJIBI, B PA3BUTHH MTPOU3BOJUTEILHBIX CHII OOIIECTBA U CO3JAHIH HOBOU 0a3bl MAaTEPHAIILHOMN KYIbTYPHI.

XUMHS KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAyK PAacCIpOCTpaHmia CBOE BIUSHHE Ha Bce 00JaCTH YEJIOBEUECKOTO CYIIECTBOBAHUS, 3ajajla HOBOC BHUJICHUEC
MUpa, CTaJIa HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOW KYJIBTYPHI, HECOOXOJUMBIM YCIIOBUEM KH3HU OOIIECTBA: 3HAHUE XUMHH CITYKUT OCHOBOU 11 () OpPMUPOBAHUS
MUPOBO33PCHHUSI 4YEJIOBEKa, €ro MPEICTABICHUH O MaTepHajJbHOM CIMHCTBE MHUPA; BAXHYI pOJb HIpaloT (HOpPMUpPYEMbIC XUMHEHW MPEICTABICHUS O
B3aMMOITPEBPALICHUSIX SHEPTUHU M 00 IBOFOIMH BEIIESCTB B IPUPO/IC; COBPEMEHHAsI XMMHUS HaIIPaBJICHA Ha PEIICHUE TII00aTbHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPHEBOM, YHEPTETUUCCKOM, TTHIIIEBON M SKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3paBOOXPAHCHUSI.

B ycnoBusx BO3pacraromiero 3HaYeHHs XUMUW B KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIh XUMHUYECKOTO0 00pa3oBaHus. B muiaHe conuamn3aiuu OHO
SIBIISICTCS OJTHUM M3 YCIOBHI (DOPMUPOBAHHS UHTEIUICKTA IMYHOCTA U TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY YE€JIOBEKY XMMHYECKHE 3HAHHS HEOOXOAMMBI TSI MPUOOPETEHHUS OOIIEKYIETYPHOTO YPOBHSI, IIO3BOJISIONIETO YBEPEHHO TPYIUTHCS B COLIUYME H
OTBETCTBEHHO YYacTBOBAaTh B MHOTOOOPA3HOM KU3HU OOIIECTBa, /Ui OCO3HAHMS BaXKHOCTH PAa3yMHOT'O OTHOIICHHS K CBOEMY 3J0POBBIO U 3JI0POBBIO IPYTHX, K
OKpY’KaroIel MpUPOTHOM cpejie, A TPaMOTHOTO TIOBEICHUS TIPH UCIIOJIb30BAHUHN PA3JIMYHBIX MATEPHAIOB M XUMHUYECKUX BEIICCTB B MIOBCEAHCBHOM JKU3HH.

XuMuyeckoe 00pa3oBaHHE B OCHOBHOM IIKOJE SBISETCS 0a30BBIM [0 OTHOIIEGHHIO K cHCTeMe OO0Iero Xxumuyeckoro oOpazoBaHus. [losTomy Ha
COOTBETCTBYIOIIIEM €My YPOBHE OHO pEaM3yeT MPHUCYIIHE O0MIEMYy XUMHYECKOMY 00pa30BaHUIO KIIFOUEBBIE IEHHOCTH, KOTOPBIE OTPAKAIOT TOCYIAapCTBEHHBIE,
OOIIECTBEHHbIE W HMHAWBUIYyaTbHBIE MOTPEOHOCTH. DTUM OMNpeNeNsieTcs CYIIHOCTh OOIIel cTpaTerud OOydeHHs, BOCIHUTAHUS M PA3BUTHS OOYYAIOIIUXCS
CpeAcTBaMH Y4eOHOTO TIpeaMeTa « XUMHSI.

Wzydenue npeameta: 1) cmocoOCTBYET peann3aluy BO3MOKHOCTEH i caMOpa3BUTUS U (POPMUPOBAHUS KYIbTYpPbl TUYHOCTH, €€ 00Imeld 1 QyHKIIMOHATBEHOM
I'PaMOTHOCTH; 2) BHOCHUT BKJIaJ B ()OPMUPOBAHNE MBIIIUICHUS M TBOPUYECKUX CITOCOOHOCTEH MOJAPOCTKOB, HABBIKOB MX CAMOCTOSITEIILHOW ydeOHON esSTeIhbHOCTH,
HKCIIEPUMEHTATBHBIX U HUCCIENOBATENIbCKUX YMEHUH, HEOOXOJUMBIX KaK B MOBCEAHEBHOW JKHU3HH, TaK U B MPO(ECCHOHANBHON AEATeTbHOCTH; 3) 3HAKOMHUT CO
CHEeM(PUKON HAYIHOTO MBIIUICHHUS, 3aKJIaJ(bIBACT OCHOBBI IIEJIOCTHOTO B3TJIsi[a HAa €JIMHCTBO TMPHUPOJIBI U YEIIOBEKA, SBIISETCS OTBETCTBCHHBIM JTAallOM B
(hOpMUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH TIOJIPOCTKOB; 4) CIOCOOCTBYET (POPMUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSIM,
K MPUPOJIE, K YSIIOBEKY, BHOCUT CBOM BKJI]] B 9KOJIOTHYECKOE 00pa30BaHKE MTKOJBHHKOB.

HasBannple HampaBieHHs B 00Y4eHHH XUMHH O0ECIIEYHBAIOTCS CHEIM(PHUKON COAepKaHUs MpeaMeTa, KOTOPBIA SBISETCS TMEeIaroruiyecK aJanTHPOBAaHHBIM
OoTpakeHHeM 0a30BOM HAYKH XMMHUHU Ha OMPEJICTIEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuu 0CHOBHO# IIKOJIBI OPUEHTUPOBAH HA OCBOCHUE 00YYAIOIIUMHUCA OCHOB HEOPTaHUYECKOW XUMHUHU U HEKOTOPBIX MOHSATUN U CBEACHUI 00 OTAEIBHBIX
00BEKTaX OPraHuYECKON XUMUH.



CrtpykTypa coaepkaHus mpenMera copMUpoBaHA Ha OCHOBE CHCTEMHOTO MOJXoja K ero m3ydeHuto. ColepikaHue CKIAIbIBACTCS W3 CUCTEMBI OHATUU O
XUMHUYECKOM D3JIEMEHTEC W BEIIECTBE M CHUCTEMbl TOHATHH O XUMHUYeCKoW peakuuu. OO0e 5TH CUCTEMBI CTPYKTYpPHO OPTaHW30BaHbI 110 TPHHIIUITY
IIOCJIEIOBATEILHOIO DPAa3BUTHUS 3HAHMM HA OCHOBE TEOPETUYECKHMX IPEACTABICHUN PA3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOIO YYEHHS KAaK OCHOBBI BCETO
ecTecTBO3HaHms, ypoBHs [lepuoamueckoro 3akona JI. M. MennmeneeBa kKak OCHOBHOI'O 3aKOHAa XHMHH, YYCHHS O CTPOSCHHM aToMa W XUMHUYECKOM CBS3H,
MIPEJICTABICHUIA 00 AIEKTPOIIUTUICCKON TUCCOIMAIIMY BEIIECTB B pacTBOpax. TeopeTudeckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPUYECKH TIOTYYCHHBIX U
OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIIFHO OT OJTHOTO YPOBHS K JPYrOMY, BBINOIHSSA (GYHKIIMA OOBSICHEHUS U MMPOTHO3MPOBAHUSI CBOMCTB, CTPOCHHS
148 BO3MO)I(HOCTCﬁ HpaKTI/I‘IGCKOFO HpI/IMeHeHI/ISI )41 HOJIy‘-IeHI/ISI I/I3y‘-IaeMbIX BCIICCTB.

Takast opranmu3anus cojep>kaHusi Kypca CrocoOCTBYeT MPEACTABICHUIO XUMUYECKON COCTABIISIONICH HAyYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHON TTPUPO/IBI.
TGM caMbIM O6CCH€‘-II/IBaeTCSI BO3MOXHOCTH q)OpMI/IpOBaHI/ISI y OGY‘-I&IOH.[I/IXCSI IICHHOCTHOI'O OTHOLICHHUA K HayT-IHOMy 3HAHUKO U MCTOoAdaM IIO3HAHUSA B HayKe.
BaxxHo Taxke 3aMeTHTh, YTO OCBOEHHE COJEP)KAHHSA Kypca MPOWCXOAUT C TMPHUBICYCHHUEM 3HAHUK M3 paHEe H3YYEHHBIX KypcoB: «OKPYKAOIMHA MU,
«buonorus. 5—7 xnaccel» u «Du3nKa. 7 Kiaccy.

HEJIM U3YYEHUS YYEBHOI'O INTPEJMETA «XUMMUSA»

K HampaBneHHIO MEpPBOCTENEHHON 3HAYMMOCTU TPHU pean3allii 0o0pa30BaTelIbHBIX (DYHKUMN mpeamera «XUMHUS» TPAIAULUOHHO OTHOCAT (OPMUpPOBAHUE
3HaHUI OCHOB XMMHUYECKOW HAYKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, TPAKTHYECKON JEATEIBHOCTH YeJIOBEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MHUPOBOM
KYJIbTYpbIL. 3a/1a4ya MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBl XUMHUUECKUX 3HAHUNA — BaXHEHIINX (DAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKHUX MOJIOKECHUH,
JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, S3blka HayKH, 3HAHUH O HAayyHBIX METOAAX M3YyUYEHHS BELIECTB U XUMHUYECKHX PEaKLUH, a TaKkkKe B
(GbOpMUPOBAaHUM U Pa3BUTHUH YMEHUU U CIIOCOOOB JIEATENBHOCTH, CBS3aHHBIX C IUIAHUPOBAHMEM, HAOIIOJCHHEM U MPOBEACHHEM XMMHMUYECKOTO JKCIIEPHUMEHTA,
cOOIII0ICHIEM TIPaBUII OE30ITaCHOTO OOpAIIEHUs C BEMIECTBAMH B TOBCETHEBHOM JKU3HHU.

Hapsny ¢ »TuM menw u3ydeHHs IpeAMeTa B MPOTpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI C yYETOM HOBBIX IPHUOPUTETOB B CHUCTEME OCHOBHOTO OOMIETO
oOpa3zoBanus. CeronHs B 00pa3oBaHUU 0CO00 3HAYUMOW NpU3HAETCA HAMPABIECHHOCTh OOYYEHHS Ha Pa3BUTHE M CaMOpPa3BUTHE JMYHOCTHU, (POpMHUpPOBAHHUE €&
MHTEJUIEKTa U 00mmel KyabTypbl. OOydeHne yMEHHUIO YYUThCS W MPOJ0JDKATh CBOE 00pa30oBaHME CAMOCTOSITENIHO CTAHOBUTCS OJHOM M3 BaKHEHIINX (yHKIHN
y4EOHBIX IPEAMETOB.

B cBsi3u ¢ 3TUM IpU M3Y4YEHUH ITpeIMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOLIEe 3HaU€HNEe NPUoOpent Takue 1eNt, KaK:

(hopMHpOBaHNE NUHTEIIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K cCaM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY IIPUHITHIO PELICHUH,
CHOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBUSM KHU3HH;

HAIMPaBIEHHOCTh 00YYEHUS Ha CUCTEMAaTUYECKOE MPUOOIICHNE YYaIIUXCsl K CAMOCTOSTEIbHON TTO3HABATEILHOM e TEILHOCTH, HAyYHBIM METO1aM
MO3HaHUsI, POPMUPYIOIIMM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XMMUU,

obecrneucHue yCHOBHﬁ, CHOCO6CTBYIOH.II/IX HpHOGpeTeHI/IIO 06yqa101u1/1M1/1051 OIIbITa pa3H006pa3H0171 ACATCIBHOCTH, ITIO3HAHUA U CaMOIIO3HAaHUW A, KIIFOYCBbIX
HaBBIKOB (KJ'IIO‘IGBI)IX KOMHCTCHHHﬁ), HMCIOIIUX YHUBCPCAJIBHOC 3HAUYCHUEC NJIA PA3JIMUYHBIX BUAOB JACATCIbHOCTH,

q)OpMI/IpOBaHHe YMCHI/Iﬁ 00BSICHAITH U OLICHUBATH SABJICHUA OKPYXAIOMIET0O MUpPa Ha OCHOBAHHUHU 3HaAHUH 1 OIIBITA, IIOJIYYCHHBIX IIPU U3YYCHUHN XUMUH ,

dhopmupoBaHue y 00yJaroNuXcsi TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAHUS IEHHOCTH XUMHUYECKUX 3HAHUMN TSI BRIPAOOTKH YKOJIOTHIECKU
1[EJIeCO00Pa3HOTO MOBEACHHSI B OBITY M TPYJOBOU JAESITENLHOCTH B LIESX COXPAHEHUS CBOETO 37I0POBBS M OKPYKAIOIIEH MPUPOTHON CPEIBI;



pa3BUTHE MOTHUBAIMU K OOYYCHHIO, CTOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCITUTAHHIO HA OCHOBE YCBOCHUS O0IIEUEIOBEUECKUX IIECHHOCTEH, TOTOBHOCTH
K OCO3HaHHOMY BBIOOPY MPOQUIIS M HAMPABJICHHOCTH JAIBHEHIIIETO O0yUCHHS.

MECTO YUYEBHOTI'O IIPEJIMETA «XUMUS» B YYHEBHOM IIVIAHE

B cucreme o6mero oopazoBanust «XuMuUs» MpHU3HAHA 0053aTENbHBIM YUYEOHBIM MPEIMETOM, KOTOPBIH BXOJUT B COCTaB IpeaMeTHOM o0nactu «EcTecTBEHHO-
Hay4HbBIC TTPEAMETHI».
Y4eOHbIM IIJIaHOM Ha €€ u3ydyeHue oTBeeHO 136 yueOHBIX 4acoB — 10 2 4. B HEJCNIO B 8 1 9 KilaccaX COOTBETCTBEHHO.

COJAEP)KAHUE YYEBHOI'O ITIPEJIMETA

8 KJIACC

IlepBoHayajbHBIEe XUMHYECKHE TOHATHS

[Tpenmer xumuun. Posp XxuMun B KU3HU uennoBeka. Tena u Bemecra. dusndeckue cBOMCTBA BeleCTB. ArperatHoe coctosiHue BemiecTs. [lonsaTue o metonax
MIO3HAHUS B XUMHUU. XUMHUSI B cucTeMe HayK. YucTele BenjecTBa U cMecu. CriocoObl pa3ieieHUs] CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3J1EMEHTBI. CUMBOJIBI XUMHUYECKUX IEMEHTOB. [IpocThIie U c10KHBIE BelleCcTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumunyeckas popMmyia. BareHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA cOocTaBa BellecTB. OTHOcHUTENbHAsI aTOMHAs Macca. OTHOCUTENIbHAsS
MOJIEKYJIsIpHasl Macca. MaccoBasi 1011 XUMUYECKOIO 2JIEMEHTa B COCUHEHHH.

Ou3nyuecKue ¥ XUMHUECKUE SBJICHUS. XUMUYECKas peakius U e€ MpU3HaKU. 3aKOH COXPAaHEHMs MacChl BEIIECTB. XUMUYecKne ypaBHeHHs. Kiaccubukanms
XMUMUYECKHUX peakuil (COeAMHEHUs, Pa3IoKeHUs, 3aMelIeHUs, OOMEHa).

XUMHYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOH IOCYIOH, C TIpaBWwiIaMd paboThl B JabopaTopu W NpUEMaMu OOpalieHus ¢ J1adopaToOpHBIM
000pyZI0BaHUEM; U3YUYEHUE U OMHMCcaHue (PU3MUECKUX CBOWCTB 00pa3lloB HEOPraHWYECKHUX BEIIECTB; HaOM0JeHHe (PU3NYECKUX (IUIaBJIEHUE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYIIKE, KMUIIEHHE M KOHJEHCAlMsl BOJbl) U XUMHYECKUX (TOpEHUE CBEUH, MPOKaJIMBaHHE MEJHOW IPOBOJIOKH, B3aWMOJEHCTBUE MEJa C
KHUCJIOTON) sIBIEHUH, HaOMIOJEHWE W OINUCaHMe MPU3HAKOB MPOTEKaHMsS XMMMYECKMX peakuui (pa3jiokeHue caxapa, B3aMMOAEHCTBHE CEPHOM KHCIOTHI C
xjopuaoM Oapusi, pasznoxkenue ruapokcuaa meau(ll) mpu HarpeBanum, B3aumojeicTBue xemne3a ¢ pactBopom coiu Menu(ll)); n3yuenue crocoOoB pazaencHus
cMecel (¢ MOMOIIBI0 MarHuTa, (pUIbTpOBaHUE, BEITApUBAHKE, IUCTHILUIALNSA, XpoMaTorpadus), MpoBeACHNE OYUCTKH TOBAPEHHON coslr; HAOII0IeHUE U OTMCAaHUe
PE3yJIbTaTOB MPOBEAECHHUS ONbITA, MIUTFOCTPUPYIOILIETO 3aKOH COXPAHEHUSI MAcChl; CO3AaHUE MOJIETIeN MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baskneimue npeacTaBUTeIM HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razo. CoctaB Bo3ayxa. Kuciopon — aneMeHT M mpocroe BemiecTBO. HaxoxaeHue kuciopoaa B mpupone, GU3NUecKue U XUMUYECKHE
cBoiicTBa (peakuuu roperus). Oxcunpl. [Ipumenenue kucinopoaa. CrocoObl MOTyYeHHs KUCIOpOoa B JIaOOpaTOpuu M MpOMbIIUIeHHOCTH. KpyroBopoT kuciopona
B nipupoze. O30H — ayuioTpornHas MoauduKalys KUCI0poa.

TennoBoil 3¢ ekt xumMuyeckoit peaklinu, TepPMOXUMUYECKHE YPaBHEHUS, IK30- U SHJOTEpMUYECKUE peakluu. TOMINBO: yrojib U MeTaH. 3arpsi3HeHHe BO3yXa,
yCHJIEHHE TapHUKOBOT0 3P eKTa, pa3pylIeHue 030HOBOTO CIIOS.

Bonopon — snemeHT M mpoctoe BemecTBo. Haxoxaenue Bojoposa B npupoze, pU3HUecKue U XMMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MOIyUeHHUS.
Kucnotsl u conu.

KomnnuectBo BeniectBa. Monb. MosnsipHast Macca. 3akoH ABoraapo. MomnsipHblif 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YPaBHEHHSIM.

®dusnueckue cBoMcTBa BOJbI. Boma kak pactBoputens. PacTBopsl. HackleHHbIe 1 HEHACBIILIEHHBIE PACTBOPBI. PacTBOprMOCTH BemecTB B Boje.MaccoBast 10
BELIECTBA B PACTBOpE. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHUA. Poib pacTBOpOB B IPUPOJE U B KU3HU YeiaoBeka. KpyroBopor Boabl B Ipupoie. 3arps3HEHNE
MpUPOAHBIX BoA. OXpaHa U 0YMCTKA MPUPOIHBIX BOJI.



Knaccudukanus nHeoprannyeckux coenuHeHuid. Oxcunpl. Kiaccudukamust oxcumoB: coseoOpasyronie (OCHOBHBIE, KHCIIOTHbBIE, aM(OTepHbIE) U
HeconeoOpasyrone. HoMeHknatypa okcnaioB (MexXayHapoIHas ¥ TpuBHanbHas). Pusznyeckue 1 XMMUUYECKUE CBOMcTBA OKcH0B. [loinydyeHne okcuaos.

OcnoBanus. Knaccudukanus ocHoBaHUH: MENOYM U HEPACTBOPUMBIE OCHOBaHUsA. HOMeHKIIaTypa OCHOBaHMH (MEXIyHapoAHas U TpUBHaiIbHAasA). Du3nueckue u
XUMHUYECKHE CBOMCTBA OCHOBaHUM. [lonyyeHne ocHOBaHMIA.

Kucnorsl. Knaccudukanus kuciaor. HomeHknarypa KucioT (MexayHapoaHast U TpuBUayibHasi). Ou3ndeckre 1 XUMHUECKUE CBOWCTBA KUCIOT. P akTuBHOCTH
metaiuioB H. H. bekerona. [lonydyenue Kucior.

Conu. Homenknatypa coiield (MexayHapoaHasi U TpuBHalIbHAs ). PU3NUEecKue U XUMHUECcKue cBorcTBa coneil. [lomyuenue coneit.

['eHeTnyeckas CBA3b MEXAY KJIaCCAMHA HEOPraHWUYECKUX COCIUHEHUM.

XUMHUYECKUH SKCIEPUMEHT: Ka4eCTBEHHOE ONpEACTICHUE COAEP)KaHUs KHCIOpoJa B BO3JyXe; MOJIydeHHe, coOMpaHHe, paclo3HaBaHHE M HW3YYE€HHE CBOWCTB
KHUCJIOPOAa; HAOII0IeHNE B3aUMOJICHCTBHS BEIIECTB ¢ KUCIOPOJIOM M YCIOBHS BO3HUKHOBEHHS U MpeKpalleHus ropeHus (moxapa); 03HakoMJIeHHe ¢ oOpa3namu
OKCHJIOB M OINMCAaHHE MX CBOICTB; MOJy4YeHUE, COOMpaHHe, paclio3HaBaHHE M U3y4eHHE CBOMCTB BOJAOpOJa (TOpPEHHUE); B3aUMOJICHCTBHE BOAOPOJA C OKCHUAOM
meau(Il) (BO3MOXXKHO MCIIOJIb30BaHME BMJICOMATEpUANIOB); HAOJIOJCHHE 0Opas3lOB BELIECTB KOJIMYECTBOM | MOJIb; HMCCiIeOBaHUE OCOOEHHOCTEH pacTBOPEHUs
BEILIECTB C PA3JIMYHOW PACTBOPUMOCTBIO; IMPUTOTOBJIEHUE PACTBOPOB C OMNPEACIIEHHONM MACCOBOM J0JIEM PAaCTBOPEHHOrO BEILECTBA; B3aUMOJICHCTBHE BOJBI C
MeTaulaMi (HaTpUeM U KajbleM) (BO3MOKHO HCIIOJb30BAHUE BHJIEOMATEPUANIOB); OMNpEAEICHHE PACTBOPOB KHUCJIOT M ILIENOYEH ¢ NOMOIIBIO HMHAUKATOPOB;
UCCIIeI0OBaHNE OOpPa3I[0B HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB; HAOIIOJAEHME M3MEHEHHs OKPACKHM MHAMKATOPOB B PAacTBOPax KHUCIOT U ILEIOYEH;
u3yueHue B3aumonedcTBus okcuna meau(ll) ¢ pacTBopom cepHOM KHCIOTBHI, KUCIOT € METalslaMM, PEakUud HeWTpaiu3aluu; MOJTy4eHUE HEpacTBOPUMBIX
OCHOBAaHMH, BBITECHEHME OJHOTO METajla JPYIrMM M3 pacTBOpa COJIM; PEIICHHME SKCIEPUMEHTAIbHBIX 3a1ad 0 Teme «BaxHehnme KiaacChl HEOPTaHMYECKUX
COCTUHEHUNY.

Ilepnonnuecknii 3axkoH u Ilepuoamueckassi cucrema xumudeckux »3jemeHToB /[I. U. Menneneesa. Crpoenne atoMoB. XHMHUYECKasi CBSI3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHBIC PeaKINU

[lepBble MONBITKY KJIACCU(PUKAIUU XUMHUUECKUX IEMEHTOB. [IoHSATHE O rpynnax CXOAHBIX 3JE€MEHTOB (IIEIOYHbIE U IIEI0YHO3EMENIbHBIE METAIIJIbI, FAJIOTE€HBI,
MHEPTHBIE Ta3bl). DJIIEMEHTHI, KOTOpbIE 00pa3ytoT aM(pOTEPHbIE OKCH/IbI U THIAPOKCHUIBL.

[lepnonnueckuit 3akoH. [lepuoguueckas cucrema xumuueckux »daemeHToB [l V. MenneneeBa. KopoTkonepruonHas u JJIMHHONEpUOnHAs (HOPMBI
Ilepnonnueckoi cucreMbl xuMudeckux anemeHToB [. . Menneneesa. Ilepuons! u rpynmbl. GU3HYECKUN CMBICI NOPSAIKOBOIO HOMEpa, HOMEPOB IEpPUOaA U
IPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX sifep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX O00JOYEK aToOMOB MepBBIX 20 XHMMHYECKHUX 3JIEMEHTOB
ITepnonnueckoii cucrems! Jl. 1. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO AJIEMEHTA 10 €ro NnojoxeHuro B [lepuonnueckoii cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs PaJnyca aTOMOB XMMHYECKUX JJIEMEHTOB, METAUIMUYECKUX M HEMETAINIMYECKMX CBOWMCTB IO IpyNIaM U IEpUOAaM. 3HAYCHHE
ITepnonnueckoro 3akoHa u [lepuonnueckoi CHCTEMBI XMMUYECKUX 3JIEMEHTOB JUISl pa3BUTUSA HayKH U NpakTUku. J[. 1. MeHnneneeB — y4€HbIN U IpaKJaHUH.

Xumnueckas cBs3b. KoBaneHTHas (MOJspHAs U HENOJSPHAs) CBA3b. DJIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenb okucienus. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peaklnu. [Iporieccsl OKUCIeHns U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUECKUH HKCIEPUMEHT: U3ydeHHe 00pa3l0oB BELIECTB METAJUIOB U HEMETAJUIOB; B3aWMOJIEHCTBHE IMIPOKCHIA LIMHKA C PACTBOPAMM KHUCIOT U IIETO0YEH;
IIPOBEJICHUE ONBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEeHNEe, PEeaKIuu pPa3IoKeHUs, COSTUHEHHUS).

MexnpeaMeTHbIe CBA3H

Peanmzanus MeXIpeIMETHBIX CBSI3€H MPH N3YYEHUH XUMHH B 8 KJTacCe OCYIIECTBIISIETCS Yepe3 UCTIONh30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK
Y TIOHSATHUH, SIBJISIFOIIMXCS CUCTEMHBIMM JUUIS1 OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OOmme ecTecTBEHHO-HAy4YHbIC TOHATHS: HAy4dHBIM (akT, TUMOTe3a, TEOpHs, 3aKOH, aHaJIW3, CHHTE3, KiacCHU(UKAIMs, MEePUOAHUYHOCTh, HAOJIOIEHUE,
JKCIIEPUMEHT, MOJCIIMPOBAHUE, U3MEPEHUE, MOJECIIb, SIBIICHUE.



®du3nkKa: Marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOMBI, PAIMOAKTUBHOCTD, MOJIEKYJIA, DJICKTPUICCKUH 3apsii, BEIIECTBO, TE€IO0, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, GU3NIECKUE BEINYUHBI, CMHUIIBI K3MEPEHHSI, KOCMOC, IUTaHEThI, 3BE371b1, COITHIIE.

buonorus: porocunres, neixanue, ouocdepa.

[eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIC TOPO/IBI, MOJE3HbIC HCKOIIAEMbIE, TOIUIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

[lepnonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux snaemeHToB Jl. 1. MenneneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMICTB
XUMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX IEPUOMOB, KM, KaJbLUid U UX COCIUHEHHH B COOTBETCTBHMM C IIOJIOKEHUEM dJIEMEHTOB B llepronuueckoi cucreme u
CTPOCHHEM HUX aTOMOB.

CrtpoeHue BellecTBa: BUIbl XUMUYECKON CBA3HU. THUIIBI KpPUCTANIMYECKUX PELLIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKOHN PEIIETKY U BUAA
XUMHYECKOH CBS3H.

Knaccudukanus u HOMEHKIIaTypa HEOPraHMUECKUX BEIIECTB (MEXIYHAPOIHAs U TPUBHAIbHAS). XMMHYECKHE CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PA3ITUIHBIM
KJIacCaM HEOPTraHW4ECKUX COCIMHEHUN, TEHETUUECKAs CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKUX peakiuid MO Pa3IUYHBIM IpU3HAKaM (110 YUCIIy M COCTaBy y4YacTBYIOUIMX B PEaKIMH BEUIECTB, IO TEIUIOBOMY 3(ddekry, mo
U3MEHEHMIO CTENEHEeW OKUCIEHUS XMMHUYECKMX JJIEMEHTOB, IO OOpaTMMOCTH, II0 YYacTUIO KaTajau3aropa). OK30- M SHIAOTEPMUYECKHE PEaKIIMH,
TEPMOXUMHUYECKHE YPAaBHEHUS.

[TonsiTne o ckopocty xumuueckoi peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M IeTepOreHHBIX
peakuusx. [lonarne o xumMuueckoMm paBHOBecHH. DAKTOPBI, BIUAIONIME HA CKOPOCTh XMMUYECKON PEAKIUU U II0JI0)KEHUE XUMHUYECKOIO PAaBHOBECH .

OKHUCIUTENEHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU, IEKTPOHHBIA OalaHC OKUCIIMTEbHO-BOCCTAHOBHUTENBbHON peaknuu. CocTaBlieHHE ypaBHEHHH OKHCIHTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIHUi ¢ UCIIOIb30BaHUEM METO/A JIEKTPOHHOIO OajaHca.

Teopus 27AEKTPOAUTUYECKON JUCCOLUALUMU. DIEKTPOIUTHI U He- 3JEKTPOIUThl. KaTnoHbl, aHMOHBI. MeXaHn3M JUCCOLMAK BELIECTB C PAa3INYHBIMUA BUIAAMU
XUMUYecKo# cBs3u. CreneHp qucconranui. CUIbHbBIE U CI1a0ble 3JEKTPOIUTHI.

Peakuuu moHHoro obmeHa. YcioBHsl MPOTEKAHHs peaklMii MOHHOTO OOMEHa, MOJIHbIE U COKpall€HHbIE MOHHbIE ypaBHEHMs peakiuil. CBOICTBa KHCIOT,
OCHOBAHHUH U coJieil B CBeTE MpeJICTaBICHUM 00 3JIEKTPOIUTHYECKOM qucconranui. KauecTBeHHbIe peakiiui Ha HOHBL. [IoHsATHE O rHIponn3e coel.

XVUMUYECKUH 3KCIEPUMEHT: O3HAKOMJIEHME C MOJAENSMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYEeCKHX BEIIECTB — METAJJIOB U HEMETauloB (rpadura u
aliMa3a), CIOXKHBIX BEIIECTB (XJOpHJA HATpusi); HUCCIEIOBaHME 3aBHCHUMOCTU CKOPOCTH XHUMHUECKOW peakIuu OT BO3JACHCTBHUSA pa3iMyHBIX (PaKTOPOB;
HCCIIEIOBAaHKUE DJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOIECca JAUCCOLMAIMM KUCIIOT, 1IeNo4Yeld U coyiel (BO3MOXKHO HCIOJIb30BAaHUE BUJAEOMATEPUANIOB);
IIPOBE/IEHUE OIBITOB, MIUTIOCTPUPYIOLIMX MPU3HAKU MTPOTEKaHUsI peakiiii HOHHOro oOMeHa (00pa3oBaHKe OCaJlKa, BbIJICIIEHUE ra3a, 00pa30BaHUE BOJIbI); OMBITOB,
WUTIOCTPUPYIOIINX HPUMEPbl OKHCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (FOpeHHEe, PEaKIUH pa3iokKEeHHs, COeIMHEHHUs); paclloO3HAaBaHUE HEOPraHWYEeCKHX
BELIECTB C MOMOIIBIO0 KAUECTBEHHBIX PEAKIIMK HA MOHBI; PEIICHNE DKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemeranibl U MX COeAUHEHH S

OOm1ast xapakTeprcTuka rajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIe cTeNeHN oKucieHus. CTpoeHue U GU3NUecKue CBONCTBA MPOCTHIX BEIIECTB
— rajioreHoB. XUMHUYECKHE CBOICTBa Ha IpuMepe xjopa (B3auMMOJEICTBHE ¢ MeTaUlaMH, HeMeTalllamH, lienodamu). XiopoBojopon. ConsHas KHCIOTa,
XMMHMUYECKHE CBONCTBA, IOJyde€HUE, NpHUMEHeHue. JlelicTBue Xjopa M XJIOPOBOJOPOAA HAa OpPraHM3M 4ejoBeKa. BakHellme XJIOpuAbl U MX HaXOXKIACHHUE
B IIPUPO/IE.

OOm1as xapakrepucTika 31eMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOECHUS aTOMOB, XapaKTEPHbBIE CTEMIEHU OKHCIICHHUS.



Crtpoenue u (pu3mveckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cephbl. AJTOTPOIHBIE MOAU(PUKALNN KUCIOPOJa U Cepbl. XUMUYECKUE CBOWCTBA CEPHI.
CepoBonopos, cTpoeHue, pusndeckre U XUMU4eckue cBoicTBa. OKCHABI Cepbl KaK MPEICTAaBUTENM KHUCIOTHBIX OKcHIOB. CepHasi KHUCIOTa, (pU3HUYECKHE U
XUMHYECKHE CBOWMCTBA (00IIME Kak MPEACTaBUTENs Kiacca KUCIOT U crleruduueckne). XUMUYECKHUEe PEaKkiliy, JIeKAIIHNe B OCHOBE MPOMBINIICHHOTO crocoba
noJiyueHusi cepHoit kuciotel. [Ipumenenue. Conu cepHOM KUCIOTHI, KAUeCTBEHHAs! peaklus Ha cynbhar-uoH. HaxoxaeHue cepbl U €€ COeIMHEHUN B MPHUPOJIE.
XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEH cpelibl COETUHEHUIMU Cephl (KHUCIOTHBIE I0XKIH, 3arpsi3HEHNE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPaIICHUSI.

OO61mas xapakTepucTuka 3JeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbIE CTENIEHU OKHCICHUSI.

A30T, pacpocTpaHeHHE B PUPOC, GU3NISCKUE U XUMUIECKHE CBOMCTBA. KpyroBopoT azora B mpupoje. AMMHAK, ero (pu3ndeckne U XMMHIECKUE CBOWCTBA,
nojiyueHue u npuMeHenue. Coiau aMMOHUS, X (PU3MYECKHE U XUMUYECKUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha MOHbI aMMOHHMsI. A30THas KUCIIOTa,
e€ monydenue, GU3NIECKHE U XMMHYECKHE CBOMCTBA (00IIMe KaK MPeACTaBUTEINS Kilacca KUCIOT U cnernuduaeckne). Mcnoap30BaHUEe HUTPATOB U COJICH aMMOHHUS
B KaueCcTBE MUHEPAJBHBIX y100peHnil. XUMHUECKOe 3arpsa3HeHIe OKPYKaIoIIeH Cpeibl COeAMHEHUAMHU a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHNE BO3AyXa, TIOUBBI U
BOJIOEMOB).

®docdop, amutorporHbie Moaudukanuu Gocdopa, puzndeckue u xumuieckue csoicta. Oxkcua pochopa(V) u pocdopHnas kucnora, Gu3NIecKue 1 XUMHICCKUE
CBOMCTBa, oiy4yenue. Mcmnonp3oBanue ocdaroB B KauecTBe MUHEPAILHBIX YI0OPSHU.

O61mas xapaktepuctuka 3aeMeHToB [VA-rpynmbel. Oco0eHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENIEHU OKUCICHUS.

VYraepon, amuioTponHble MOIU(UKAIINK, PACIPOCTPAaHEHHE B TpUpoae, GU3NIecKue M XUMHUYECKHe cBoicTBa. Ancopouus. Kpyrosopor yriepoaa B mpupoe.
Oxcunpl yriaeposaa, ux GuU3ndeckue 1 XuMHUYEeCKHe CBOMCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI, TTOJIyYeHUE U PUMEHEHUE. DKOJIOTUYECKUE TTPOOIIEMBI, CBI3aHHbBIE
¢ okcugoMm yriepona(IV); rumore3a rio06amsHOr0 MOTEIICHHUS KIIMMaTa; MapHUKOBBIA 3P QeKT. YTonpHas KHCIOTa U e€ COoJd, UX (PU3UYCCKHEC M XMMHYCCKHC
CBOICTBa, MoJlyueHHWE U TIpuMmeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-HOHBI. Mcrmonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBINIICHHOCTH H
CEJIbCKOM XO351CTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEHIECTBAX KaK O COSAMHEHMSX yriepona (MeTaH, 9TaH, 3TWUJICH, alleTUJICH, STaHOJ, TIHUIEPUH, YKCyCHas
kucnora). X cocraB m XuMHU4Yeckoe cTpoeHue. [IoHATHE 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAX: KUPAX, OCNIKax, YIIeBOJaX — M UX POJIM B KU3HU YCIIOBEKA.
MartepuanbHOE €IMHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢usnyeckue W XUMHUYECKHE CBOWCTBA, MoJlydeHHWe W npuMeHeHue. CoequHeHHs] KpeMHUs B mpupoje. OOmue mpeacTtaBieHUs 00 OKCHUJIEC
kpemuus(IV) u kpemuueBoii kuciaore. CUIUKATHI, UX UCTIOIB30BAaHUE B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH. BakHeliue CTpouTeNnbHble MaTepralibl: KepaMuKa,
CTEKJIO, IIEMEHT, 0eTOH, Kene300eToH. [IpobaemMbl 6€30MacHOr0 UCTIOIB30BAHMS CTPOUTEIBHBIX MATEPHAJIOB B IIOBCEIHEBHOM JKU3HHU.

XYUMUYECKUH HKCIIEPUMEHT: U3ydeHHE 00pa3lloB HEOPTraHMUECKHUX BEUIECTB, CBOWCTB COJITHON KHUCIOTHI; TPOBEACHUE KaUeCTBEHHBIX PEaKIUil Ha XJIOPHI-UOHBI
Y HaOJIFOJICHUE TTPU3HAKOB WX TIPOTEKAHUS; OMBITHI, OTPAXKAIONINE GU3HMUECKUE U XUMUYISCKUE CBOMCTBA TaJIOTCHOB M MX COSMHEHUH (BO3MOYKHO MCIOJIL30BaHUE
BUJICOMATEPHAIIOB); O3HAKOMIIEHUE C 00pa3laMu XJIOPHAOB (TaJOreHHI0B); O3HAKOMIIEHHE ¢ 00pa3lamMu cepbl U €€ COeIMHEHUsMHU (BO3MOKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); HAOJIOJCHUE Tporiecca OOYIIIMBaHUS caxapa TOJ[ JACHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOW KHCIIOTHI; W3YYCHHE XUMHUYECKHX CBOHCTB
pa30aBIeHHON CepHON KUCIOTHI, MPOBEICHNE KaUeCTBEHHOUW peakIuy Ha cynb(aT-uoH U HaOII0eHe TpU3HaKa e€ MPOTEeKaHMs; 03HAKOMJICHHE C (DU3HMUECKUMU
cBoiicTBaMH a3zoTa, ochopa M UX COETUHEHHI (BO3MOXKHO MCIIOJb30BaHHE BMJIEOMATEPHANIOB), 00pa3liaMu a30THBIX U (OCPOPHBIX YAOOPEHHUM; MOJyuyeHue,
coOupaHue, pacrio3HaBaHUE W M3y4YEHHE CBOICTB aMMHaKa; MPOBEJCHHE KaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (ocaT-HOH U HU3yYCHHE MPU3HAKOB HUX
MIPOTEKAHUS, B3aWMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOW KHCIOTHI C MeIbi0 (BO3MOXKHO WCIIOJIB30BAaHUE BHCOMATECPHAIIOB);, H3Y4YCHHE MOJEICH
KPUCTANTMYECKUX PEmETOK anmasza, rpadurta, ¢ylepeHa; O3HAKOMIEHHE C IPOILIECCOM aJCcopOIHMHM PACcTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U
YCTPOHCTBOM MPOTHBOTA3a; MOydeHHe, COOMpaHue, pacro3HaBaHNe M U3yUCHNE CBOMCTB YIIIEKUCIIOTO ra3a; MpoBeIeHIe KaueCTBEHHBIX peakiuii Ha KapOoHaT- U
CHJIMKAT-UOHBI ¥ U3yUYEHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHUE C MPOIYKIMEeH CUIMKATHOW MPOMBIIIJICHHOCTH; PEIIeHHe SKCIIEPUMEHTAIBHBIX 3a7a4 10
Teme «BakHelme HeMeTaulbl U UX COCIUHEHHS.

MeTaibl M X COeTMHEHUS



OO0masi xapakTepUCTUKa XWMHUYECKUX DJJIEMEHTOB — METaJUIOB HAa OCHOBAaHWUU WX TONOXKeHUs B [leprogmdeckoil cucTeMe XUMHYECKHX DJIEMEHTOB
. 1. MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTauimdeckas CBA3b U METAUIMYECKas KPUCTAJUIMYECKAs] PEIIETKA. DJICKTPOXUMHUYECKUM Pl
HanpsDKeHUH MeTaimoB. DU3MYECKUe U XMMHUYECKHE CBOWCTBAa MeTa/uioB. OOIue croco0bl molydyeHus: MeTauioB. [ToHSITHE 0 KOPpPO3UH METaIOB, OCHOBHEIE
CHOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBbl (CTaib, YyryH, AOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie metamibl: nojoxeHue B Ilepuoanueckoit cucreMe xuMudeckux 3iueMeHToB [[. M. MeHnaeneeBa; cTpoeHHE X aTOMOB; HAXOXIEHUE B MPUPOJE.
duznyeckue U XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUIbl U THUAPOKCUABI HAaTpHs W Kanud. [IpuMeHeHHe MIeNOYHBIX METaUIOB U HX
COCIMHECHUM.

[[{erouHO3€eMeNbHBIE METAIUIBI MAarHUi M KaJbLMil: 1ojoxeHue B [lepuonnueckoi cucreme xumuueckux snieMenToB Jl. . MenneneeBa; cTpoeHne uX aTOMOB;
HaxoXJieHue B rnpupoje. Pusndyeckue U XMMUYECKUE CBOWCTBA MarHusl M Kaiblusd. BaxHelmme coeMHEHUs: Kanblus (OKCHUIl, TUAPOKCH, coiu ). KECTKOCTh
BOJIbI ¥ CTIOCOOBI €€ yCTpaHEHHUSI.

Amomunuit: nonoxxenue B [lepuonnueckoii cucreme xumudeckux snemeHToB Jl. . MenaeneeBa; crpoeHre aToma; HaxoxkJeHUe B mpupoae. Ousznueckue u
XUMHUYECKHE CBOICTBA almoMUHUsA. AMGOTEpHBIE CBOIICTBA OKCH/IA U THAPOKCUIA aTFOMUHUSL.

Keneso: nonoxenue B Ilepuoguueckon cucreme xumuueckux 3ieMeHTOB JI. M. MenneneeBa; crpoeHue aroma; HaxoxieHue B Inpupone. dusnueckue u
XUMHYECKHE CBOICTBa kene3a. Okcuabl, ruipokcunl u conu xkenesa(ll) u xenesa(lll), ux cocras, cBoiicTBa U MOTy4YEHHE.

XUMHYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C 00pa3laMyd METa/UIOB U CIUIABOB, UX (PU3WYECKUMH CBOWCTBAMH; M3YUYCHHE PE3YJIHTATOB KOPPO3UU METAILJIOB
(BOBMOXKHO HCHOJb30BAaHUE BUICOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJEHCTBUS OKCHUJA KaiublUsi U HaTpUs C BOAOH (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAJIOB); UCCIICIOBAHNE CBOUCTB JKECTKOM BOJIBI; MIPOIIECCA TOPEHUS Keje3a B KUCIOPOoae (BO3ZMOXKHO HUCIIOIb30BAHUE BUIEOMATEPHAIIOB); TPU3HAKOB
MPOTEKaHUs Ka4eCTBEHHBIX PEaKIUi HAa MOHBI (MarHus, KaJblius, amoMuHus, uHKa, xkene3a(ll) u sxeneza(Ill), menu(Il)); HaGmroaeHNe U ONMMCAHKUE MPOIIECCOB
OKpAITUBaHUS TUIAMEHU MOHAMH HATPHS, Kalws W Kaiblus (BO3MOXKHO HCIIOJIB30BaHUE BUICOMATCPUAIIOB); MCCIEIOBaHUE aM(OTEPHBIX CBOHCTB THAPOKCHJIA
QIIOMUHHUS U TUAPOKCH/IA IMHKA; PEIICHUE SKCIEPUMEHTANIbHBIX 33/1a4 110 TeMe «BakHeire MeTallibl U UX COCITUHEHUS.

XuMus M OKpyXKamoLas cpeia

Hosble Matepuansl 1 TexHoJOTHU. BemiecTBa U MaTepualibl B IOBCEAHEBHOM KM3HHU YeJIOBEKa. XMMHUS U 310poBbe. bezonacHoe MCIoyib30BaHUE BEUIECTB U
XUMUYECKUX peakiui B ObITy. IlepBas moMoIs Mpu XUMUYECKHX 0Korax M oTpaBieHUsX. OCHOBBI HKOJIOTHYECKON TPaMOTHOCTH. XMMHYECKOE 3arps3HEHUE
OKpYy>Karolen cpeasl (mpeaenbHast qomyctumas koHmentpaius semects — [1J1K). Poib xumun B perieHn# SKOJI0THUECKUX TPoOIeM.

[IpupoHbIe ICTOYHUKH YTIIEBOIOPOIOB (YroJib, IPUPOIHBIN a3, HEPTH), MPOAYKTHI UX MEpepabOTKH, UX POJIb B OBITY M MPOMBIIIEHHOCTH.

XUMUYECKUH SKCTIEPUMEHT: U3y4yeHUe 00pa3IioB MaTEpHUaIoB (CTEKIIO, CIUIaBbl METAJIOB, TOJTUMEPHBIE MaTEpPHAIIBI).

Me:xnpeameTHblie CBSI3U

Peanu3arnus MeXmpeaMETHBIX CBA3€H MPU U3y4YEHUU XUMHUU B 9 Ki1acce OCyIIEeCTBISETCS Yepe3 UCTOIb30BaHUE KaK OOIINX eCTECTBEHHO-HAYYHBIX TTOHATUH, TaK
Y TIOHSTHM, SBIISIOIIUXCS CUCTEMHBIMH TSI OT/ACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA. Peann3anus MeXIpeIMETHBIX CBSI3ed MPU U3YYCHUH XUMUU B
0 kyacce OCyIIECTBISIETCA Yepe3 HCMOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK M TOHSITHUH, SBISIONIMXCS CHUCTEMHBIMHU JUISI OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTr' 0O IIUKJIA.

OO0mue ecTecTBEHHO-HAayYHble TOHSATHUS: HAy4yHBIA (akT, TUIMOTE3a, 3aKOH, TEOpHs, aHallu3, CHHTE3, KiIacCU(HKAIUs, MEPUOIUYHOCTh, HAOIIOICHHE,
IKCTIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE, MOJICITb, SIBIICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTEPHAITHI.

®usnka: Marepusi, aToM, 3JEKTPOH, MNPOTOH, HEUTPOH, HMOH, HYKJIWJA, H30TOIbI, PaTUOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUN 3aps]l, MPOBOIHUKH,
MTOJTYITPOBOJTHUKH, AUDJIEKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSITHHME BEIIECTBAa, ra3, pacTBOP, PaCTBOPUMOCTH, KPHUCTAIMYECKast
peméTka, CruiaBbl, PU3NYECKUE BEIMYNHBI, €IUHULIBI U3MEPEHU S, KOCMHUECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunres, apixanue, 6nochepa, sKocucTeMa, MUHEPAIbHBIE YI0OPEHUS, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, TUTATENIbHbIE BELIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEpPaAIIbI, TOPHBIE TTOPO/IBI, TIOJIE3HBIE NCKOMTAeMbIe, TOTUTUBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

N3yuenue xumuu B 8-9 Kilacce HalpaBJIeHO HA JOCTHXKEHHE O0yJaroIUMUCS JINYHOCTHBIX, METAlpeAMETHBIX U IPEJMETHBIX Pe3yJIbTaTOB OCBOCHUS y4eOHOTO
peaMera.

JIMYHOCTHBIE PE3YJIbTATHBI

JIMuHOCTHBIE pPE3y/NbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOIO 0OLIero oOpa3oBaHMs JOCTUralOTCd B XOA€ OOy4eHUS XMMHUU B €IUMHCTBE Y4eOHOW H
BOCIIUTATENbHON AesTeabHOCTH OpraHuzalnuu B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMU M TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH,
IPUHATHIMU B O0ILIECTBE IPAaBUIAMU M HOPMaMH MOBEIEHUS U CLIOCOOCTBYIOT IPOLieccaM CaMOIIO3HAHMS, CAMOPA3BUTHUSA U COLIMAIM3ALUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3yAbTAaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCIIE B YACTH:

IaTpuoTHYeCKOro BOCIUTAHUA

1) IEeHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M Hay4YHOMY HACJEIUIO, IOHUMAaHUs 3HAYEHUS XMMHUUYECKONH HAyKHU B KU3HU
COBPEMEHHOT0 OOIIeCcTBa, CIIOCOOHOCTH BJAJIETh TOCTOBEpHOW MH(pOpMAIHMeld O MEpelOBhIX JOCTIKEHHSIX M OTKPBITHAX MHUPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHbBIX 3HaHUAX 00 yCTpoilcTBE MHUpa 1 OOLIECTBA;

I'paxnanckoro BocnuTaHus

2) mpeAcTaBIECHUS O COLMAIbHBIX HOPMax M IMpaBUJaX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTMBE, KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO
10JIE3HOM, y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKON U APYTUX BUAAX JEATEIBHOCTH; TOTOBHOCTU K pa3HOOOpPa3HOW COBMECTHON J1€ATENbHOCTH IIPU BBIOJIHEHUN
y4eOHBIX, I103HABAaTEIbHBIX 33/1a4, BBIMNOJIHEHUM XMMHUYECKMX OSKCIIEPUMEHTOB, CO3JIaHMM Y4YEeOHBIX IPOEKTOB, CTPEMJIEHHS K B3aMMOIOHUMAHUIO U
B3aMMOIIOMOIIH B TPOIIECCE ITOW y4eOHOW AEATETbHOCTH; TOTOBHOCTH OICHMBATH CBOE MOBEACHUE M MOCTYIKA CBOMX TOBAPHINEH C MO3WIIMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUM MTOCTYIIKOB;

IleHHOCTH HAYYHOI'O MO3HAHMS

3) MMpOBO33pEHYECKUX TMPEICTABICHUH O BEIIECTBE U XUMHUECKOW PEeaKkIMM, COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBJISIOIIUX
OCHOBY JJI1 TIOHMMaHHUs CYIIHOCTH HAay4HOH KapTHHBI MUpA; NPEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBSI3AX UEIOBEKa C
IIPUPOJHOM CPEAOH, O POJIM XMMUH B MIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

4) nmo3HaBaTeNbHBIX MOTHUBOB, HAIIPABJIIEHHBIX HA MMOJTYYEHHE HOBBIX 3HAaHUH 10 XUMUU, HEOOXOIUMBIX JIIsl OOBSICHEHNS HA0JI0Ja€MBIX IPOIIECCOB U SIBJIICHU;

5) mo3HaBaTenbHOM, MH(OPMAIIMOHHON M YMTATENbCKOW KYJIBTYphl, B TOM YHCJE HAaBBIKOB CaMOCTOSTENILHOW PabOThl ¢ Yy4eOHBIMH TEKCTaMM, CIPAaBOYHOMN
JUTEPaTypOH, JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTUH;

6) uHTEepeca K 00y4eHHUIO U TO3HAHUIO, JTI0003HATENFHOCTH, TOTOBHOCTH U CLIOCOOHOCTH K CaMOOOpa30BaHMIO, TPOEKTHON M UCCIIEA0BATENLCKOM NesTETbHOCTH,
K OCO3HAHHOMY BBIOOPY HAIlPaBJIEHHOCTH U YPOBHS O0y4YEHUS B JajbHEHIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbs

7) oco3HaHUs LEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0pOBbIO, YCTAHOBKHM Ha 3/J0pOBbIIl 00pa3 >KM3HM, OCO3HAHUS MOCIEACTBUHA U
HENPUATHS BPEIHBIX MPUBBIUEK (YMOTPEOJEHHs AJKOToisl, HAPKOTUKOB, KypEeHHUs), HEOOXOIMMOCTH COOJIIOJCHHUs MpaBuil 0€30MacHOCTH MpH OOpalleHuu ¢
XUMHUYECKUMHU BELIECTBAMH B ObITY U pealbHOM KU3HHU;

TpyaoBoro BocnuTaHus

8) mHTepeca K MPaKTUYECKOMY M3YYEHUIO podeccuii U Tpyla pasiNyHOro pojia, yBaXKEHUE K TPYLY M pe3yabTaTaM TPYAOBOM JESTENIbHOCTH, B TOM YHCJIC Ha
OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUN [0 XUMHH, OCO3HAHHOTO BbIOOpAa MHIMBUAYAIbHOW TPAEKTOPUHU MPOAOIDKEHHUS 00pa30BaHUS C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; yCHEemHONH MpodecCHOHATBLHOW NEATENbHOCTH M Pa3BUTHS HEOOXOINMBIX
YMEHUI; TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHAIBHON Cpesie;



IK0JOrH4ecKOro BOCIUTAHNSA

9) 3KOJIOTHMYECKH I1eJIeCO00Pa3HOr0 OTHOIICHHS K MPHUPOJIC KaK HCTOYHUKY JKM3HHM Ha 3eMjie, OCHOBE €€ CYIICCTBOBAHHS, TOHMMAHHUS IIEHHOCTH 37I0POBOTO U
6e30macHOro 00paza KHU3HHU, OTBETCTBEHHOT0 OTHOIIEHHUS K COOCTBEHHOMY (PM3UUYECKOMY U IICUXHUYECKOMY 3/10pPOBBIO, OCO3HAHUS IEHHOCTH COOJIIOICHUS MTPABHIT
0€30I1acCHOTO MOBEICHUS MPU PabOTE ¢ BEIIECTBAMH, a TAKKE B CUTYALHUSX, YIPOXKAIOIINX 370POBBIO M KU3HHU JIFOJICH;

10) cnocoOHOCTH MPUMEHATH 3HAHUSA, TOIy4aeMble TIPU M3YYCHUU XUMHHM, JJIS PEIICHUs 3a/1a4, CBSI3aHHBIX C OKPYXKAroIel NMPUPOIHON Cpeaoi, MOBBIIICHHS
YPOBHS 9KOJIOTHYECKOM KYJIbTYPhI, 0CO3HAHHUS INI00ATBLHOT0 XapaKTepa 3KOJOTHISCKUX MPOOJIeM U IyTel UX PEIICHHUS OCPEICTBOM METOJIOB XUMUH;

11) 3K07I0rM4ECKOro MBIIIIEHHSI, yMEHHSI pyKOBOJCTBOBATHCS UM B IIO3HABATENIbHON, KOMMYHUKAaTUBHOM U COLIMATIbHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocrtaBe MmeranmpeqMETHBIX pe3yJabTaTOB BBIIEISIOT 3HAYMMBbIE A (POPMUPOBAHHMS MHUPOBO33PEHHUS OOLICHAayuYHbIE MOHATHUS (3aKOH, TEOpHs, IPUHLHII,
TUIoTe3a, (pakr, cuctema, IpoIecc, IKCIEPUMEHT U Ip.), KOTOPBIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETax U MO3BOJSIOT HA OCHOBE 3HAHUUN
U3 3THX IHpeAMEToB (GOpPMHUPOBATH NPEACTABICHUWE O LEJIOCTHOM HayyHOM KapTWHE MHpa, U YHHUBEpCajbHble YydeOHble ACHCTBUS (I1O3HABATENIbHBIE,
KOMMYHHUKATHBHBIE, PETYJISITHBHBIE), KOTOPhIE 00ECIIEYMBAOT (POPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOM
NesITeIbHOCTH.

MeTtanpenmeTHble pe3ysibTaThl OCBOEHUSI 00pa30BaTENbHON MPOrpaMMbl 110 XMMHUH OTPAKAatOT OBJIAZICHHE YHUBEPCAIbHBIMU [103HABATEIbHBIMU JCHCTBUSIMH, B
TOM YHCJIE:

ba3oBbIMM T0rMYeCKMMH e CTBUSIMU

1) yMeHueM HCHoab30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHUS MPU OCBOGHHM 3HAHUH: PACKPBIBATh CMBICI XMMUYECKUX MOHATHH (BBIACIATh UX XapaKTepHbIE
MIPU3HAKH, YCTAaHABINBATH B3AaUMOCBSI3b C APYTUMH ITOHITHUSMH), UCIIOJIB30BATh MOHATHUS ISl OOBSICHEHHS OT/IEBHBIX ()aKTOB U SBJICHUN; BEIOMPATh OCHOBAHUS U
KpUTEpUU AJs Kilaccu(UKalMy XMMUYECKUX BEIIECTB M XMMHUYECKHMX pEaKlui; YCTaHABIMBATH MPUYMHHO-CJIEICTBEHHBIE CBS3M MEX1y OOBEKTaMU H3y4YCHUS;
CTPOUTB JIOTHYECKUE PACCYXKIEHUS (MHAYKTUBHBIE, IEIYKTUBHbIC, [10 AHAJIOTUH); JIeJIaTh BHIBO/IbI U 3aKJIIOUCHMS;

2) yMeHuEeM IMPUMEHATh B IPOLECCE NMO3HAHUS MOHATUS (IIPEIMETHbIE M METAlpeIMETHbIE), CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, UCIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUHM MOJIEIbHbIE MPEICTaBIEHUs] — XUMHUUECKUH 3HaK (CHMBOJI 3JIEMEHTA), XUMHUYecKas (popMylia U ypaBHEHUE
XUMHUYECKON peaklMu — IMpH pEeHIeHHH Yy4uyeOHO-NO3HABATENbHBIX 33Ja4; C YYETOM OSTUX MOJEIBHBIX NPEJICTaBICHUN BBIABIATHL M XapaKTepU30BaTh
CYIIECTBEHHbIE MPU3HAKU U3YYaeMbIX 00ObEKTOB — XMMHUYECKUX BEIIECTB M XUMUUECKUX PEaKIMii; BBIBIATH OOIIME 3aKOHOMEPHOCTH, IPUUNHHO-CIIE/ICTBEHHbIE
CBSI3M U MPOTUBOPEUHUS B U3y4aeMBbIX MpOIEcCcax U SBJICHMSX; MpeularaTb KpUTEPUN AJISl BBISABICHUS 3THX 3aKOHOMEPHOCTEN M MPOTHBOPEUUIL; CAMOCTOSITEIEHO
BbIOMpPATh CIOcO0 pemieHuss ydyeOHOH 3ajaun (CpaBHMBATh HECKOJIBKO BapUaHTOB peEIIEHUs, BbIOMpaTh Haubojee MOIXOAALIMM ¢ Y4ETOM CaMOCTOSITENBHO
BbI/IEJICHHBIX KPUTEPHEB);

ba3zoBbeIMH HcC/Ie10BATEILCKHUMH 1eCTBUAMH

3) yMeHHeM HCHOJIb30BaTh MOCTABIEHHBIE BOIPOCHI B KaueCTBE MHCTPyMEHTa IMO3HAHMs, a TaKKe B KaueCTBE OCHOBBI Uil (POPMUPOBAHUS THUIOTE3bI IO
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU,

4) npuoOpeTeHHe OIbITa MO IJIAHUPOBAHUIO, OpPraHU3alMM U IPOBEJCHUIO0 YUYEHHYECKUX OHKCIEPHMEHTOB: yMEHHME HaOJoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3MPOBATH €0 Pe3ynbTaT, (OpMyIHpPOBaTh OOOOIIEHUS U BBIBOJABI IO pe3ysbTaTaM MPOBEAEHHOTO OIBITA, MCCIEOBAHUS, COCTABIAThH
OTYET O MpojeNaHHOH paldoTe;

PadoToii ¢ undgopmanueit

5) yMeHueM BBIOMpPATh, aHAIM3UPOBATh U UHTEPIIPETHPOBATH UH(POPMALIMIO PA3TUYHBIX BUJOB U (OPM IPEICTABICHUS, TOTYyYaEMYIO0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIONYJISIpHAsl JINTEpaTypa XUMHUECKOTO COJEpXKaHMs, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa); KPUTHYECKH OIIEHMBATh NPOTUBOPEYMBYIO H
HEJIOCTOBEPHYIO HH(OPMAIIUIO;



6) YMCHHUECM NPUMCHATL PA3JIMUYHBIC MCTOABI U 3aIIPOCHI IPU IMOUCKEC U 0T60pe I/IH(bOpMaI_[I/II/I U COOTBCTCTBYIOIIMX NAHHBIX, HGOGXOI[I/IMI:IX JJIA BBIITOJIHCHUA
y4eOHBIX U NO3HABATEJIbHBIX 33]a4 ONpEACIEHHOTO THIA; NPUOOPETEHNE OMNbITa B 00JACTH UCHOIb30BAHUSA MH(POPMALIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH,
OBJIAJACHUC KyJIBTypOfI AKTUBHOI'O MHCIIOJIB30BAHUA Pa3JIMYHBIX IMOUCKOBBIX CHCTCM; CaMOCTOSATCIBHO BBIGI/IpaTB OIITUMAJIBHYIO (bOpMy OpCaACTaBJICHUA
MHGOpMaLUU U WUTIOCTPUPOBATh peIllaeMble 3a/1a4k HECJIOKHBIMU CXEMaMH, AUarpaMMaMu, IpyruMu popMaMy rpayKu U UX KOMOUHALUSIMU;

7) yMEHHEM HCIOJIb30BaTh M aHAIU3UPOBATh B Hpolecce y4eOHOW M MCCIIeOBATENbCKON JAEATENbHOCTH WH(GOPMAIMIO O BIMSHUUA MPOMBIIUICHHOCTH,
CEJIbCKOT'0 XO03sIMCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPY’KaIOLIeH IPUPOJHOMN Cpeibl;

YHuBepcaabHbIMH KOMMYHHUKATHBHBIMH J1eHCTBUSIMHU

8) yMeHHeM 3a/1aBaTh BOIPOCHI (B XOA€ IUAJIOra W/WIA JUCKYCCHUH) MO CYLIECTBY OOCYXk/aeMOl TeMbl, (hOpMYyJIUpPOBATh CBOU MPEIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS TTPEIIOKEHHOM 3a/1a4u;

9) npuoOpereHue omnbiTa MNPE3EHTALUU PE3YJIbTAaTOB BBINOJHEHHS XUMHUYECKOrOo SKCIEpUMEHTa (J1abOpaTOpHOro OMbITa, J1abopaTopHOM padoThl IO
MCCIICIOBAaHHIO CBOICTB BEIIECTB, Y4€OHOT'O IIPOCKTA);

10) 3aMHTEPECOBAaHHOCTh B COBMECTHOM CO CBEPCTHMKAMHU I1O3HABATEJIbHON M HCCIIEAOBATENBCKOW AEATENbHOCTU MPH PELICHUH BO3HUKAIOIIMX IpoOjIeM Ha
OCHOBE y4€Ta OOLIMX HMHTEPECOB M COTJIACOBAHUS TMO3UIHMHA (0OCYKICHHS, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI», KOOPIMHALMS COBMECTHBIX ICHCTBUH,
OIlpeJIeJIeHUe KPUTEPHUEB 110 OLICHKE KauecTBa BHINOJIHEHHON paboThI U 1p.);

YHuBepcaabHBIMH PeryJIATHBHBIMH A€ CTBUSIMHA

11) ymeHreM caMOCTOSITEIbHO ONPEAEIATh eI AEATEIbHOCTH, INIAHUPOBATh, OCYILECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JACATCIBbHOCTD, BI)I6I/IpaTI) HaubOoJiee 3(1)(1)CKTI/IBHI>IC CIIOCOOBI peICHUA y‘I€6HI)IX W MO3HABATCIIbHBIX 3aaa4, CaMOCTOATCIIBHO COCTABJIATH MJIM KOPPCKTHPOBATH
IIPEUIOKEHHBI aJITOPUTM JAEUCTBUM NP BBIIOJHEHUU 33JaHUN C y4ETOM IOJyYEHMs] HOBBIX 3HAaHUH 00 M3yyaeMbIX OOBEKTaX — BELIECTBAX M PEAKIMSIX;
OLIEHUBATh COOTBETCTBUE IIOJIyY€HHOI'O PE3yJIbTaTa 3asBICHHOM LIENH;

12) ymMeHueM UCIOIb30BaTh U AaHAIM3UPOBATh KOHTEKCTHI, IIPe/AIaracMble B YCIIOBUM 33aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO OCBOCHHMIO 00s3aTEIbHOIO COAEP)KaHUs, YCTaHOBJIEHHOTO JAHHOW MpHUMEpHOH paboueill mporpaMMoii, BBIAEISIOT:
OCBOEHHBIE 00YYalOIIMMHUCA Hay4dHble 3HAHUS, YMEHUS U CHOCOObI NEWCTBUH, crieu@uueckue Juis MpeAMETHON obmactu «XHUMHS», BUABI AESITEIbHOCTU IO
MOJTyYEHHIO HOBOT'O 3HaHMS, €r0 HHTEPIPETalMH, TPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYallUsX.

[IpenMeTHbIe pe3ynbTaThl OTPaXaOT CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS CIEAYIOMNUX YMEHUM:

8 KJIACC

1) packpwisamo cmbici OCHOBHBIX XUMHYECKUX TOHATHI: aTOM, MOJIEKYJ1a, XAMUYECKHUI 3JIEMEHT, IPOCTOE BEILIECTBO, CII0KHOE BEIIECTBO, CMECh (OTHOPOHAS
1 HEOJHOPO/HAs), BJICHTHOCTb, OTHOCUTEINIbHAsA aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBasl J10JIs1 XUMHUECKOTO
3JIEeMEHTa B COEJUHEHUHU, MOJIAPHBIH O0BEM, OKCHA, KHUCIOTa, OCHOBaHME, COJIb, AJIEKTPOOTPHUILIATEIBHOCTh, CTENEHb OKUCIIEHUS, XUMHMUYECKas peaKIus,
KJIacCUpUKaLUs peakuil: peaklui COeUHEHU s, PEaKIMH pa3IoKEeHUsl, peakluy 3aMelIeHHs], peakiuu oOMeHa, 3K30- M SHIO0TEPMHUUECKHUE PEaKIiH; TeIIOBOU
s ekt peakiuu; SAPO aToma, FMEKTPOHHBINA CIION aToMa, aTOMHasi OpOUTaNb, paglyCc aToMa, XUMUYECKasi CBSI3b, MOJIAPHAS M HETIOJSIpHAs KOBAaJIEHTHAs CBS3b,
MOHHAasl CBSI3b, MOH, KATUOH, aHHOH, pacTBOP, MaccoBas JI0J1s BellecTBa (IPOLEHTHAas! KOHIIEHTPAallKs) B PaCTBOPE;

2) unntocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHSTHH (CM. T1. 1) M IPUMEHSTH 3TH TIOHSTHUS TIPH ONTMCAHUH BEIIECTB U MX MPEBPALICHUII;

3) ucnonvzosames XUMUYIECKYIO CHMBOJIMKY JJISl COCTABJICHHsI (DOPMYIT BEIIECTB ¥ YPABHEHUI XMMUYECKUX PEaKIIN;

4) onpedensims BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHHMSX; CTEIICHb OKHCICHHUS JJIEMEHTOB B OWHApPHBIX COEIMHEHUSX; NMPUHAIIC)KHOCTD
BELIECTB K OIpeleIEHHOMY KJIacCy COeAMHEHU 1o (popmysam; BUA XUMUYECKON CBSA3H (KOBAJEHTHAS U MOHHAS) B HEOPTAaHUYECKUX COCMHEHUSX;



5) packpvisams cmovicn [lepuoanyeckoro 3akona J[. M. MenjeneeBa: IEMOHCTPHPOBATh MOHUMAHUE MEPHOAMYCCKON 3aBHCHMOCTH CBOMCTB XMMHYCCKHX
AJIEMEHTOB OT HX MoJiokeHus B [lepnonndeckoil crucreMe; 3aKOHOB COXPAaHEHUSI MAaCChl BEUIECTB, MTOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YYCHHS, 3aKOHA
ABorajipo; ONMUCHIBaTh U XapaKTepru30BaTh Ta0MMuHy0 hopmy [leproandeckoll cucTeMbl XMMHUECKHUX AJIEMEHTOB: pa3InyiaTh MOHSATHUS «TJaBHas moarpynna (A-
rpyImma)» u «modovnas noarpymnmna (b-rpyrmrma)y, Mansie 1 00JbIIHE IEPUOJIBI; COOTHOCHTH 0003HAUSHHSI, KOTOPbIe MMEIOTCS B Tabnuie «[lepuoauueckas cucrema
XUMHYeCKux 3eMeHToB [I. V1. MeHnzaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTaB W 3apsll sapa, oOIIee Yuciio
AJIEKTPOHOB U PaCHpECIICHHE UX TI0 JICKTPOHHBIM CJI0SIM);

6) rkraccupuyuposams XUMUYECKUE SJICMEHTBI; HEOPTaHUYECKUE BEIIECTBA; XUMHUCCKUE peakIiu (110 YHCITY H COCTaBY YYaCTBYIOIIUX B PEaKIMH BEIIECTB, 110
TeroBoMy 3 dexry);

7) xapaxmepuzoeams (onucvléamy) OOUIME XUMHUYECKHE CBOMCTBA BELICCTB PA3IMYHBIX KJIACCOB, MOJTBEPIKAas OMUCAHUE MPUMEpPAMU MOJICKYJISPHBIX
YpaBHEHHI COOTBETCTBYIOIINX XUMHYCCKIX PEaKIUii;

8) npoenoszuposams cBOMCTBA BEUICCTB B 3aBUCHMOCTH OT UX KauECTBEHHOTO COCTaBa; BO3MOXKHOCTH MPOTCKAHHMS XUMHUYCCKUX MPEBPAIICHHUN B Pa3IMUHBIX
YCIIOBHSIX;

9) ebluuUCHIMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIDHYEO MAacChl BEILIECTB; MACCOBYIO JIOJIO XUMUYECKOTO 3JIeMeHTa 1Mo (HOopMyJie COCAMHEHHS; MACCOBYIO
JIOJTEO BEIIECTBA B PACTBOPE; MPOBOIUTH PACUETHI TI0 YPABHEHUIO XUMUYECKON PEaKIiH;

10) npumernsimv OCHOBHBIC OIEPAI[MM MBICIUTEIBHON JESITEIBHOCTH — aHalM3 W CUHTE3, CpPaBHCHHE, OOOOIICHME, CHCTEMATH3AlUI0, KIaCCH(PHUKAIUIO,
BBISIBIICHUE TMPUYMHHO-CIICACTBEHHBIX CBSI3€H — IS WM3YyYEHHUsS CBOWCTB BEIIECTB W XMMHUYCCKHX DPEAKIMH; €CTECTBEHHO-HAYYHBIC METONbI TO3HAHUS —
HaOII0IeHNE, M3MEPEHUE, MOJICIIUPOBAHKE, YKCIIEPUMEHT (pealbHBIA U MBICIICHHBIH );

11) credoéamp npaBuIaM TOJNb30BaHHS XHMHUYCCKOH MMOCYI0H ¥ Ja0OpaTopHbIM O0OpYJAOBaHHMEM, a TakXe MpaBHiaM OOpaIleHUs C BEIIeCTBAMH B
COOTBETCTBUHM C WHCTPYKIHSMH TIO BBIOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKUX OTMBITOB IO IMOJIYYCHHIO M COOMpaHHIO ra3000pa3HBIX BEIICCTB (BOAOpPOAA H
KHCJIOPO/Ia), IPUTOTOBJIICHUIO PACTBOPOB C OINPEIEIEHHOM MAaCCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA; INITAHMPOBAThH U MPOBOJAUTH XUMUYECKHUE SKCIICPUMEHTHI TI0
pacro3HaBaHMUIO PACTBOPOB IIENIOUECH U KUCIOT C TOMOIIBIO HHANKATOPOB (JIAKMYC, (heHOIPTaNCHH, METUIIOPAHXK H Jp.).

9 KJIACC

1) packpvieamb cmblci OCHOBHBIX XUMHYECKUX TOHITHI: XUMHUYCCKHH SJIEMEHT, aTOM, MOJICKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIIECHHS, XUMHUECKas peaKklus, XUMHUECKas CBsI3b, TEMI0BOH 3¢ (eKT peakuu, Mojb, MOJISIPHBIII
00BEM, pPacTBOp; DIEKTPOIUTHI, HEIIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs: AMCCOLMAIMS, pPEaKIMU HOHHOrO OOMeHa, KaTajlu3aTrop, XUMHUYECKOE paBHOBECHE,
o0OpaTuMble U HEOOpaTHMBbIE PEaKLIUU, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKLIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIEHNE U BOCCTAHOBJICHUE, alNIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUYECKasl CBS3b (KOBAJEHTHAs, MOHHAs, METAJUNINYECKas), KpUCTAIIMYECKAsl PEeIIETKa, KOPPO3Usl METAIIJIOB, CIUIABbl; CKOPOCTh XUMHYECKON
peakuuu, npeaenbHo gomyctumMas konueHnTpanus (1K) Bemectsa;

2) unoCmpuposams B3auMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITHH (CM. T1. 1) M IPUMEHSITh 3TH TIOHSTHUS TP ONMMCAHUH BEIIECTB U UX MPEBPALICHUIT,

3) ucnonvzosams XUMHYECKYIO CUMBOJIUKY JUTS COCTaBIICHUS (YOPMYJ BEIIECTB M YPABHEHUH X MIMHUYECKUX PEaKIIHUii;

4) onpedensimb BaJCHTHOCTh ¥ CTENEHb OKHCICHUS XHMHYECKUX O3JEMEHTOB B COCAMHCHHSAX PA3JIMYHOrO COCTaBa;, MPUHAUIC)KHOCTh BEIIECTB K
OIpe/IeIEHHOMY KJIacCy COEIMHEHHH 1Mo (opMyinam; BUJ XUMHUECKOW CBsI3M (KOBaJEHTHAs, MOHHAs, METAIUIMYECKas) B HEOPraHUYECKUX COETUHEHUSX; 3apsl
MOHA 110 XUMUYECKo! (hopMyIie; XxapaKTep cpeiibl B BOJAHBIX paCTBOpPaX HEOPraHUUECKUX COSAMHEHUN, THUI KPUCTAINTNYECKON PeIIETKH KOHKPETHOTO BEIIECTBA;

5) packpwisams cmwica [lepuoamueckoro 3akona JI. 1. MenneneeBa U JeMOHCTPUPOBATH €r0 MOHUMAHUE: ONUCHIBATh M XapaKTepU30BaTh TAOINYHYIO (POpMY
[leproanueckoit cUCTEMBbl XMMHUYECKHMX AJIEMEHTOB: pa3jinyaTh MOHATUSA «TjaBHas noiarpynmna (A-rpymmna)» u «mobouHas noxarpynna (b-rpymma)», mansie u
OoublIIMe IEPUO/IbI; COOTHOCUTH 0003HAUEHUS, KOTOPbIE UMEIOTCS B NMEPHOAMUYECKON TabiuIle, ¢ YNCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMHUYECKUX



AJIEMEHTOB (COCTaB W 3apsil sAapa, o0IIee YUCIIO AIIEKTPOHOB U paclpepeNieHue HX MO AJICKTPOHHBIM CIIO0SIM); OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B MU3MEHEHUU
CBOWCTB 3JIEMEHTOB U X COSJAMHEHUH B Mpe/IesiaX MaJIbIX IEPHUOJIOB U TJIABHBIX MOJTPYII C YYETOM CTPOCHUS X aTOMOB;

6) xraccupuyuposams XUMUUECKUE SJICMEHTBI; HEOPTAaHUUECKUE BEIIECTBA; XUMHUECKUE peakIiu (110 YHCITY M COCTaBY YYaCTBYIOIIUX B PEaKIMH BEIIECTB, 110
TEIUIOBOMY (P PEKTY, TI0 UBMEHEHHUIO CTECTICHEH OKUCIICHUS XUMHUECKUX JIIEMEHTOB);

7) xapaxmepuzosams (ONKCHIBATh) OOIIME U CHCHM(PHUUSCKUE XUMHUCCKUE CBOWCTBA MPOCTHIX W CIIOKHBIX BEIIECTB, MOATBEP)KIasl OMUCAHHE MPUMEPAMHU
MOJICKYJISIPHBIX ¥ HOHHBIX YPAaBHEHUH COOTBETCTBYIONIMX XUMUYCCKUX PEAKIIHIA;

8) cocmaensime ypaBHEHHS 3JICKTPOJIUTHYECCKON JAMCCOIMALMM KUCIIOT, IEIIOYeH U COJICH; TOJIHbIC U COKpAIEHHbIC YPAaBHCHHUS PEaKLUil HOHHOTO OOMEHa;
YpaBHEHHUsI PEaKIIHid, TOATBEPIKIAIOIINX CYIIECTBOBAHHE TCHETUYECKOM CBS3H MEX/Ty BEIIECTBAMH Pa3IMYHBIX KIIACCOB;

9) packpvisams cywHOCHb OKACIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUIl MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca ITUX PEaKLuii;

10) npoenozuposams CBOWCTBA BEIISCTB B 3aBUCUMOCTH OT MX CTPOCHUS; BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX PEBPAILCHUN B PA3JINYHBIX YCIOBUSIX;

11) ebiuucasams OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYEO MacChl BEIIECTB; MaCCOBYIO JIOJII0 XMMUYECKOTO JIEMEHTa IO (hOpMyJie COCAMHEHHS; MACCOBYIO
JIOJTEO BEIIECTBA B PaCTBOPE; MPOBOIUTH PACUETHI TI0 YPABHEHUIO XUMUYECKON PEaKIIiH;

12) credoéame npaBuiaM TOJBb30BAaHHS XHMHYECKOH MMOCYIOW M J1a0OpaTopHbIM OOOpYJOBaHHMEM, a TakXKe NpaBWiiaM OOpallleHHs C BEIISCTBAMHU B
COOTBETCTBUM C WHCTPYKIMSIMUA TIO BBITIOJHCHUIO JITAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJYYCHHUIO M COOMPaHUIO ra3000pa3HBbIX BEIIECTB (aMMHAKa M
YIJIEKUCIIOTO ra3a);

13) npoooums peakuuu, MOATBEPHKIAIONINE KAYeCTBEHHBI COCTAB Ppa3IMYHBIX BEHICCTB: PACIIO3HABATH OIBITHBIM IMYyTEM XJIOPUA-, OpPOMHUI-, HOIUI-,
Kap6OHaT-, (1)00(1)81-, CHJIMKAT-, Cy.]'II)(i)aT-, THAPOKCUA-NOHBI, KaTUOHbI aMMOHHUSA W HMOHBI HM3YUCHHBLIX MCTAJUIOB, MPUCYTCTBYIOHMIMC B BOJHBLIX PACTBOpax
HEOPTraHUYECKUX BEIICCTB;

14) npumensims OCHOBHBIC OINEPALMU MBICIUTEIBHOMN JEATEIILHOCTH — aHAJIM3 M CHHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIlNIO, BBISIBIICHUE MPUYUHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYCHHUS] CBOWCTB BEINECTB M XUMHUYECKUX PEAKIIMH; €CTECTBEHHO-HAYYHBIC METOJbI MO3HAHHUS — HAOIIOJCHUE, H3MEPEHHE,
MO/ICJIMPOBAHUE, IKCIICPUMEHT (peallbHbIA U MBICIICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne | HaumeHoBaHue pa3iesioB M TeM NMPOTrPaMMbI KoanuectBo JuekTpoHHbIe (HU(pPoBbIE) 00pa3oBaTebHbIEC PeCYPChI
n/n 4acoB

Pazgen 1. HepBOHa‘laHLHbIe XUMHUYECCKHE NTOHATHSA

Hrtoro mo pazaeny 20 http://school-
collection.edu.ru/
https://pdf.11klasov.net/chemistry/8klash/

Pa3nen 2. Baxkneiimme npeacTaBuTe/ I HEOPraHUYECKHUX BeleCTB

Htoro mo pazneny 30 http://school-
collection.edu.ru/




https://pdf.11klasov.net/chemistry/8klash/

Paznen 3. llepnoauyeckmii 3aKOH U IMepuoauveckas cucremMa XUMHYECKUX 3JIEMEHTOB . U. MenpeneeBa.
CtpoeHue aToMmoB. XuMu4eckas cB3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEaKINU
Hroro o paszeny: 15 http://school-
collection.edu.ru/
https://pdf.11klasov.net/chemistry/8klash/
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
9 KJIACC
Ne | HammeHoBaHMe pa3/e/ioB U TeM IPOrPaMMBbI KoiamnuectBo | DuextpoHHbIe (HudpoBbie) 00pa3oBaTebHbIC PeCYPChl
n/n 4acoB
Pa3nes 1. BemecTBo U XuMH4yecKkme peakiun
Hroro 1o pasueny 17 http://school-
collection.edu.ru/
https://pdf.11klasov.net/chemistry/8klash/
Pasznea 2. Hemerananl 1 UX coeINHEHUS
Hrtoro mo pazaeny 24 http://school-
collection.edu.ru/
https://pdf.11klasov.net/chemistry/8klash/
Pasznea 3. Merajiibl M X COeTHHEHHUS
Htoro mo pazaeny: 20 http://school-
collection.edu.ru/
https://pdf.11klasov.net/chemistry/8klash/
Pazgen 4. Xumus U oKpykawmas cpeaa
Htoro mo pazaeny: 3 http://school-
collection.edu.ru/
https://pdf.11klasov.net/chemistry/8klash/
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