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IHOACHUTEJIBHASA 3AIIUCKA

[Iporpamma coctaBieHa Ha OCHOBE:
- @eepaIbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIBbHOTO CTAHIAPTa OCHOBHOTO OOIIEro 00pa3oBaHusl, YTBEPKISHHOTO MPHKa30M MUHHUCTEPCTBA 00pa30BaHUS
u Hayku Poccuiickoii @enepanuu ot 31 mast 2021 Ne287

- @enepanabHO 00pa30BaTEILHOM MPOTrPaMMBbl OCHOBHOTO 0011ero oopazosanus ot 18.05.2023 Ne370
- OcHOBHOIT 00pa30BaTEILHON MPOTrpaMMBbl OCHOBHOTO 0011ero oopazoBanuss MAOY UYepsumesckoit COLLL;

- Yuebnoro mnana ¢unnana MAOY Yepsumesckoit COILl «Onoxunckas COILLl», yrBepxaeHHoro npukazom aupekropa JKumskoBoit H.A. ot 30.08.2023
roga Ne 199-O/1 u cornmacoBannoro 30.08.2023 roxa Ha 3acenanuu Ynpasisonero coeta MAOY Yepsumesckoir COL mporoxon Nel2
- IIporpammsl Boctiutanust MAOY Yepsumesckoin COLL

[IporpamMMa mo XuMUHM Aa&T MpEACTaBICHUE O IeNsIX, oOmiel crparerud OoOy4eHHUs, BOCIIUTAHUS U Pa3BUTHS OOYYAIOLIMXCS CPEACTBAMHM y4eOHOTrO MpeaMera,
yCTaHaBIMBAET 00s3aTeNbHOE MPEIMETHOE COJCPKAHNE, MPEAYCMaTPUBACT PACTIpE/ICieHHe ero 1o KiaccaM W CTPYKTYPHUpOBaHHE IO pasliesiaM M TeMaM HpOrpaMMbl IO
XUMHH, ONPEACIAET KOJINUECTBEHHBIE U KAUECTBEHHBIE XapaKTEPUCTUKH COJIEPIKaHUs, PEKOMEHTYEMYIO MTOCIEN0BATENIEHOCTD H3YUEHNS XUMHH C YUETOM MEKITPEIMETHBIX H
BHYTPUIIPEMETHBIX CBS3EH, JIOTMKH y4eOHOr0 MpoLecca, BO3PACTHBIX OCOOCHHOCTEH 00YYarOLIUXCsl, ONPEaeIieT BO3MOXKHOCTH MPEAMETa Ul pPealn3aluy TpeOOBaHUN K
pe3ysbpTaTaM OCBOCHUSI OCHOBHOW 00pa3oBaTebHOM MpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHMN K pe3yjibTaTaM OOYYCHHUS XMMHUH Ha
YpOBHE TIeJiel 3yueHHs TIPeIMETa U OCHOBHBIX BHJIOB Y4eOHO-TI03HABATEIBHOM JACATEIILHOCTH 00yYaroIIerocs o OCBOCHUIO Y4eOHOTO COJIepKAHNSI.

3HaHUe XUMUHU CIYXXHUT OCHOBOH Uil ()OPMHUPOBAHUSI MUPOBO33PEHHSI 00YUaIOLIETrocs, ero MPeACTaBICHU 0 MaTePUaIbHOM €JUHCTBE MUPA, BAXKHYIO POJIb UIPAIOT
dbopmupyemMble XUMHEH MPEICTABICHUS O B3aMMOTIPEBPAIICHUSIX JHEPTUM W 00 DBOJIONMHU BELIECTB B MPHPOJE, O MYTSAX PEHICHUsS! MIOOANTBHBIX MPOOJIeM yCTOWYHBOTO
Pa3BUTHS YEIOBEYECTBA — CBIPHEBOM, SHEPreTHUECKOH, MUIIIEBON M AKOJIOTHYECKOH 0€30MacHOCTH, MPOOIIEM 3/IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET peasln3alii BO3SMOKHOCTEH [UIsl caMOpa3BUTHA U (POPMUPOBAHUS KYIbTYPhI IUYHOCTH, €€ 00IIei 1 (PyHKIMOHAILHON IPaMOTHOCTH;

BHOCHUT BKJIaJI B ()OPMHUPOBAHUE MBILIIICHHSI U TBOPYECKUX CIIOCOOHOCTEW 00YJarOIMXCsl, HABBIKOB HX CAMOCTOSITEIILHON YUeOHO JIesITeIbHOCTH, SKCIIEPUMEHTAILHBIX
1 MCCIIE0BATENLCKIUX YMEHNH, HEOOXOINMBIX KaK B TIOBCEIHEBHOM U3HH, TaK U B IPO(ECCHOHAIBHOM AEATEIILHOCTH;

3HAKOMHT CO CHEeUn(UKOW HAYYHOTO MBILUICHUS, 3aKJIabIBACT OCHOBBI LIEJIOCTHOTO B3IJIAJa HAa €IMHCTBO HMPHUPOJBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAallOM
B (hOpMUPOBAHNH €CTECTBEHHO-HAYYHON IPAMOTHOCTH 00YJarOIINXCS;

croco0cTByeT (HOPMUPOBAHWIO I[IEHHOCTHOTO OTHOIICHWS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K TNPHUPOJE, K YeJIOBEKY, BHOCHT CBOW BKJIAJ B JKOJOTHYECKOE
o0pazoBaHue 00yUYaIOMINXCS.

Jlannple HampaBieHUs B 00y4eHUM XMUMHH OOECIeunBaIOTCs Cenn(UKON copepKaHus y4yeOHOTO NpeaMeTa, KOTOPBIA SBISETCA TelIarornuecky aJlanTHPOBAaHHBIM
oTpakeHneM 0a30BOI HAyKW XUMHUH Ha OTIPEICIEHHOM dTane e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOLIEr0 OOpa3oBaHUS OPUEHTHPOBAH HAa OCBOCHHME OOYYAIOUIMMHUCS CHUCTEMBbl IIEPBOHAUYAIBHBIX IMOHSATHH XHMHH, OCHOB
HEOPraHMYECKOW XMMHMH U HEKOTOPBIX OTAEIBHBIX 3HAUUMBIX MOHATHI OpraHUYECKON XUMUH.

CrtpykTypa copep kaHus MPOTrpaMMBbl TT0 XUMHUHU c(hOPMUpPOBAHA HA OCHOBE CHCTEMHOTO MoX0/a K e€ uzyueHuro. Copeprkanne CKIIaJAbIBAETCs U3 CUCTEMBI TIOHATHI O
XMMUYECKOM JJIEMEHTE U BEILECTBE M CUCTEMBI MOHATHI 0 XUMUYECKOH peakuuu. O0e 3TH CUCTEMBl CTPYKTYPHO OPTaHU30BaHbI MO MPUHIIMITY [TOCIIEI0BATEILHOIO PA3BUTHUS
3HAaHUH Ha OCHOBE TEOPETUUYECKUX MPECTABICHUIN pa3HOTO YPOBHS:

— aTOMHO-MOJEKYJISIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOEHHM aTOMa U XUMHUYECKOH CBSI3H;



— IIpeJCTaBICHUH 00 3IEKTPOIUTHUECKON UCCOLUALNY BELIECTB B pacTBOpaXx.

Teopernueckue 3HaHHS PACCMATPUBAIOTCS Ha OCHOBE SMIMPHYECKH TMOJYYEHHBIX M OCMBICICHHBIX (DaKTOB, pa3BHUBAIOTCS MOCIEAOBATENFHO OT OAHOTO YPOBHS K
JPYTroMYy, BBITONHSISL (DYHKINU OOBSCHEHUS M TPOTHO3UPOBAHMS CBOWCTB, CTPOCHUSI M BO3MOKHOCTEH MPAKTUUECKOTO MPUMEHEHUSI U TIOJTyUCHHS U3y4aeMbIX BEILECTB.

OcBoeHue mporpamMMbl 0 XMMUHU CHOCOOCTBYET (POPMUPOBAHMIO NMPEICTABICHHUSA O XMMHUYECKOM COCTABJISIOLICH HaydyHONW KapTHHBI MHUPA B JIOTMKE €€ CHCTEMHOHN
MIPUPOJIBI, [IECHHOCTHOTO OTHOIIECHUS K HAyYHOMY 3HAHHIO M METOJaM IMO3HaHWs B Hayke. M3ydeHue XMMHM MPOMCXOIUT C NPUBJICYCHUEM 3HAHUM W3 pPaHee M3YUECHHBIX
yueOHBIX peaMeToB: «OKpysKaromuii Mupy», «buonorus. 5—7 knaccei» u «Pu3mKa. 7 Kiaacey.

[Ipy u3ydyeHHMM XUMHMH NPOUCXOAUT (HOPMHUPOBAHHE 3HAHUI OCHOB XMMHMUYECKOH HAyKH KakK OOJIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUUECKOMN AEATEIbHOCTH
YeJIOBEKa U KaK OJHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIBTYpPBI. 3a1a4a yueOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUH CUCTEMbl XMMUYECKUX 3HAHUN — BaXHEHIINX (DAaKTOB,
MOHATHH, 3aKOHOB M TEOPETHUECKUX TOJIOKEHHM, TOCTYIHBIX 0000MIEHNIT MUPOBO33PEHYECKOTO XapaKTepa, S3bIKa HAyKH, B TPUOOIICHUN K HAyYHBIM METO/AaM IO3HAHHUS
MpU M3YYCHUH BEIIECTB M XMUMUYECKUX peakUuuii, B (DOPMUPOBAHWUM W Pa3BUTUHU IO3HABATEILHBIX YMEHMHA M WX NPUMEHEHWH B Y4eOHO-TIO3HABATEIbHOH W ydeOHO-
HCCIIEI0BATENbCKOM AESITeIbHOCTH, OCBOCHUH MPaBUJI 0€3011aCHOTO OOPAICHNUS C BEIIECTBAMHU B IIOBCEIHEBHOM KU3HU.

[Ipu M3y4eHnn XMMHUU Ha YPOBHE OCHOBHOTO 001I[er0 00pa3oBaHMsl BaXKHOE 3HAUCHHE TIPUOOPENN TaKKe 1IeIH, KakK:

— GopMupOBaHHE HMHTEIUICKTYalbHO Pa3BUTOM JMYHOCTH, FOTOBOM K CamMoOOOpa3OBAaHHUIO, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY HPUHSTHIO PEIICHUH, CIOCOOHOM
alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM JKU3HU;

— HalpaBJICHHOCTh O0YYEHHUs] Ha CUCTEMATHYECKOe MPHOOLICHNE O0YUaIOLIMXCsl K CAMOCTOSITEIbHON 103HABATEIbHON AEATEIbHOCTH, HAYYHBIM METOJaM IO3HAHUS,
(hOpMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMHUU;

— obecrieueHne YCIOBHMA, CIIOCOOCTBYIONIMX MPHOOPETEHUIO 00YUYarOIIUMHKCS OIbITa Pa3HOOOPa3HOW JESATENLHOCTH, TIO3HAHUS M CAMOIIO3HAHHMS, KIIIOYEBBIX HABBIKOB
(KJTI0YEBBIX KOMIIETCHLUH), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE J1JIs1 Pa3JINUHBIX BUJOB AEATEIbHOCTH;

— GopmupoBanue o0meil (QyHKIMOHATBHON M €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH, B TOM YHUCIIE YMEHHUH OOBSCHSITH W OLIEHHBATH SIBICHUS OKPY)KAIOLIET0 MHpa,
WCIIOJIB3YSl 3HAHMS U OTIBIT, OJYyYEHHbIE PU U3YYEHUH XUMUHU, TPUMEHSTH UX MPH PEIIeHNH Npo0seM B MOBCEIHEBHOM KU3HU U TPYIO0BOM JIESTENbHOCTH;

— ¢opMupoBaHrue y OOYYarOUIMXCSl TYMAHUCTUYECKUX OTHOLICHWH, MOHMMAaHMS LIEHHOCTH XUMHMYECKMX 3HAHMH Ul BBIPAOOTKH 3KOJIOTHYECKU LEeJIeCO00Pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOM AEATEILHOCTH B LIEIISIX COXPAHEHUS CBOETO 37J0POBbS U OKPYKAIOLIEH IPUPOAHON Cpeabl;

— pa3BUTHE MOTHBAIMH K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHHTAaHHIO Ha OCHOBE YCBOCHHSI OOIIEYENIOBEYECKUX IICHHOCTEH, FOTOBHOCTH K
OCO3HAaHHOMY BbIOOPY NPOQMIIS ¥ HANIPABICHHOCTH JaJIbHEHIIEro 00y4eHusl.

OOmiee unciio yacoB, OTBEACHHBIX Ul U3YUCHUSI XUMHHU B 8 Kilacce Ha YpOBHE OCHOBHOI'O 0011ero o0pa3oBaHusi, cocTaBisieT 68 yacos (2 yaca B HEJEIIO).

COJEP/)KAHUE YYEBHOI'O IPEIMETA

I[lepBoHayaabHBbIE XUMUYECKUE MOHSTHS

[Ipeamer xumuu. Ponb XuMuM B )KU3HU 4eloBeKa. XUMHs B cUCTeMe HayK. Tena u BemiecTBa. OU3MYECKUE CBOMCTBA BELIECTB. ATrperaTHOE COCTOSIHUE BEIECTB.
[onsitue 0 MeToax Mo3HaHus B XUMUU. YUCTHIE BemecTBa U cMecH. CIIocOOBI pa3/ielIeHus CMECEH.

ATOMBI ¥ MOJIEKYJIBI. XUMHUUECKHUE 3JIeMEHThI. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpOCThIe U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumuueckas (opmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH TOCTOSIHCTBAa cocTaBa BemiecTB. OTHocuTenbHas atomMHas macca. OTHOCUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBast 10J1s1 XMMUYECKOTO 3JIEMEHTA B COEIMHEHUH.

KonmuecTtBo BemectBa. Monbs. MonspHas Macca. B3anMOCBS3b KOJIMUYECTBA, MACChl U YKCIa CTPYKTYPHBIX AWHMII BenlecTBa. Pacu€rel mo opMyliaM XHMHYECKUX
COCIMHCHMIA.

dusndeckne W XUMHUYECKUE SBICHHS. XUMHUYECKas peakius U e€ NpPU3HAKW. 3aKOH COXPAHCHHS MAaCChl BEIISCTB. XHMHUYECKHE ypaBHeHus. Kiaccudukarus
XUMHYECKUX PEAKIUi (COCTUHECHHUS, PA3IIOKEHUS, 3aMEIIICHHS, 0OMEHa).

Xumuueckuii Ikcnepumenm:



3HAaKOMCTBO C XMMHYECKOW MOCYIOH, MpaBWiIaMu palboThl B JabOpaTopuu W mpuéMaMu oOpamieHus ¢ JabopaTopHBIM 00OpYyIOBaHUEM, M3YYCHHE U ONHCAHUE
¢u3nUecKux CBOHCTB 00pa3loB HEOPTaHMYECKMX BeLIECTB, HaOmojaeHue (uindeckux (MJIaBleHHE BOCKA, TasHUE JIbJa, pacTHpPaHHE caxapa B CTYIKE, KUIICHHE W
KOHJIEHCALIMs BOJbI) M1 XUMHUYECKHX (TOPCHUE CBEYH, IPOKAIMBAHIE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBIE Mela C KUCIOTOH) SIBJICHUH, HaOMIOACHUE U ONMCaHNE TIPU3HAKOB
MPOTEKAHUSI XMMHUYECKUX Peakuuil (pas3lioKeHHe caxapa, B3aUMOACHCTBHE CEpHOW KHCIOTHI C XJIOpUAOM Oapus, pasnoxenue ruapokcuna meau (1) mpu HarpeBanum,
B3aMMO/IeiicTBUE jkene3a ¢ pactBopoMm comu meau (I1), m3ydeHume cnocoOOB pa3aenieHHs cMecel: ¢ MOMOIIBI0 MarHuTa, (pUIbTpoBaHME, BIIAPUBAHHUE, TUCTUILISLNA,
Xpomatorpadusi, MpoBeJACHNE OYHCTKU IMOBAPCHHOW CONM, HAONIOJCHHWE W ONHCAaHHWE PE3YJIbTATOB MPOBEACHUS OIBITA, MIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAacCHl,
cO3JlaHHe MOAEeTIeH MOJIEKY (IIapOCTEPKHEBHIX ).

BakHeiilue npeacTaBuTe I HEOPraHMYECKUX BelleCTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucmopon — smeMeHT u mpocToe BemecTBo. HaxokIeHue KHciIopoaa B Hpupone, GU3NYecKue U XMMHUYECKHUE CBOWCTBA
(peaxumu ropenust). Oxcunpl. [Ipumenenue kucnopona. CrnocoObl MOMYYEHUS! KHCIOPOoa B IaOOpaTOpUU U MpOoMbIIIIeHHOCTH. KpyroBopoT kucnopona B npupoae. O30H —
IOTPONHAS MOAU(UKALMS KUCIOPOJa.

TennoBoil 3¢GeKT XUMHUYECKOH peakluy, TEPMOXUMHUECKHE YPAaBHEHHMS, 3K30- M SHAOTEPMHUYECKHE peakUuH. TOIUIMBO: yrojib M MeTaH. 3arps3HEHHE BO3AyXa,
YCHUIIEHUE MTApHUKOBOTO P eKTa, pa3pylIeHre 030HOBOTO CIIOSI.

Bopopon — snemeHT u npocroe BeuiectBo. Haxoxxnenue Bomopona B mpupoae, Gu3nuecKue 1 XUMHUECKHE CBOICTBA, MPUMEHEHHE, CIIOCcOObI noyyeHus. Kucnorer u
COJIH.

Monspablit 00bEM Ta30B. PaCU&THI 110 XUMHYECKUM YPaBHEHHUSM.

®uznueckne cBoicTBa BoAbl. Boxa kak pactBoputenb. PacTBopsl. HachlllleHHbIE U HEHACHILIEHHBIE pacTBOpPHI. PacTBOpUMOCTh BelecTB B BoAe. MaccoBast A0
BEILECTBA B pacTBOpe. XUMHUYECKUE CBOICTBA BoAbl. OcCHOBaHHUs. PoJlb pacTBOPOB B MPUPOJE U B KU3HU yejaoBeKka. KpyroBopoT BOJbl B pUpoAe. 3arpsi3HEHUE IPUPOTHBIX
Boa. OxpaHa U OYMCTKA MPUPOJHBIX BOI.

Knaccudukanusa neoprannyeckux coeanneHnid. Oxcuapl. Kimaccuduxanus okcuaos: coneodpasyronire (OCHOBHBIE, KUCIOTHBIE, aM(OTEpPHbIE) U HECOIe00pasyoIue.
Homenknarypa okcuno. @usnveckre 1 XUMHYECKUE CBOWCTBA OKCHIOB. IlonmydeHne okcuaos.

OcHoBanus. Kiaccudukanuss ocHoBaHMi: IIENOYM M HEpacTBOpHUMBIE ocHOBaHMs. HoMeHkmaTypa ocHoBaHuil. DU3MUYECKHE M XUMHYECKHE CBOWCTBA OCHOBAHMIL.
[Tony4yenue ocHOBaHUM.

Kucnorel. Knaccudukamms kucnor. HomeHknaTypa kucnor. @u3ndeckne U XUMHUYECKHe CBOMCTBa KUCIOT. P aktnBHOCTH MeTaiuioB H. H. bekerosa. [lomyuenne
KHCJIOT.

Conn. HoMenknarypa coneil. @uzndeckue 1 XUMUYECKHE CBOMCTBaA coiiell. [lonydenue comnen.

I'enetnyeckast cBA3b MEXAY K1acCaMU HEOPTaHUYECKUX COEIUHEHU.

Xumuueckuii Ixcnepumenm:

KayecTBEHHOE OIpE/eieHNe COJACpKaHUS KHUCIOpOoAa B BO3JyXe, NOJIydYeHHe, cOoOMpaHHMe, paclo3HaBaHWE M W3yYEHHE CBOWCTB KHCJIOPOJAA, HAOIIOACHUE
B3aMMOJICHCTBUS BELIECTB C KHUCIOPOJIOM U YCJIOBHUSI BOSHHKHOBEHHUS M NMPEKpalleHus] TopeHus (Ioxkapa), 03HaKOMJICHHE ¢ 00pa3laMHu OKCHJIOB M ONHCAaHUE MX CBOMCTB,
MoJTydeHue, COOMpaHme, pacro3HaBaHWE W W3YYCHHE CBOWCTB BOJOpoaa (TopeHwme), B3ammojeicTBue Bomoponma ¢ okcugom menu (1) (BO3MOXKHO WCIIONB30BaHHE
BUJICOMATEPUAIOB), HaOJIO/IeHHEe 00pa3loB BEIIECTB KOJIMYECTBOM | MOIb, HCCIIEJOBaHHE OCOOCHHOCTEH pacTBOPEHMS BEHIECTB C Pa3JIMYHOW PACTBOPUMOCTHIO,
MIPUTOTOBJIEHHE PACTBOPOB C OMPEAENEHHOW MacCOBOW JOJIed pPacTBOPEHHOTO BEIECTBA, B3aWMOJICHCTBHE BOJIBI C MeTaulaMH (HaTpHeM W KalbllueM) (BO3MOXKHO
WCIIOJIb30BaHKE BUICOMATEPHAIIOB), UCCIIEIOBAHNE 00PA3I0OB HEOPTaHUYECKUX BEIIECTB PA3IHMYHBIX KIIACCOB, HAOMIOJACHNUE N3MEHEHUs] OKPACKH WHJIMKATOPOB B PacTBOpax
KUCJIOT U IeJIoueii, u3ydeHue B3auMoieiictaus okcuaa menu (1) ¢ pacTBOpoM cepHOM KUCIIOThI, KUCJIOT ¢ METAJIIaMU, PEakLUil HeHTpalu3aliy, 0JIlyYeHUe HepacTBOPUMBIX
OCHOBAaHUI1, BRITECHEHUE OJITHOI'O MeTaJljla APYyrUM U3 PacTBOPA COJIM, PEellieHHE IKCIIEPUMEHTAIbHBIX 3a/1a4 0 TeMe «BaxxHelIne Kinacchl HeOPraHUUeCKUX COSIUHEHUI.



[epuoguyecknii 3axon u Ilepuonnueckas cucrema xummudeckux 3jaemMeHToB . . MenaeneeBa. CTpoeHue atomoB. XumMuueckasi cBsizb. OKUCIUTEJIbHO-
BOCCTAHOBHUTEJbHbIEC PeaKIMHA

[lepBble MOMBITKH KiTacCH(PUKALUN XUMHUECKHX HJIEMEHTOB. [loHATHE O Tpynmax CXOOHBIX 3JEMEHTOB (IENOYHBIC W LIETOYHO3EMEJbHBIC METAJLIbI, TalOreHbl,
WHEPTHBIE T'a3bl). DIEeMEHTHI, KOTOpbIe 00pa3yloT aM(pOTEpHBIE OKCHIBI U THIPOKCHIBL.

[epuoanueckuii 3akon. Ilepuoanueckas cuctema xumudeckux snementos Jl. M. MenaeneeBa. Koporkonepuoanas u amuHHOoneproanas ¢opmel [leprognyeckoit
CHUCTEMBI XuMU4eckux 31neMeHToB [I. V1. Menneneena. Ilepuons! u rpynmnel. @U3n4eckuil CMBICT MOPAIKOBOTO HOMEpa, HOMEPOB NMEPHOAA U TPYIIIIHI 3JIEMEHTA.

Crpoenune aromoB. CoctaB aTOMHBIX sizep. V3otonbl. DnekTpoHsl. CTpoeHHE SIEKTPOHHBIX 000JI0YeK aTOMOB IMepBhIX 20 XMMHYECKHUX dieMeHTOB [leproanueckoil
cucremsl [[. 1. MeneneeBa. XapakTepuCcTUKa XUMUYECKOT0 3JIEMEHTA 10 €ro noyoxeHuto B Ilepuonuueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHSI paJilyca aTOMOB XUMHUYECKUX AJIEMEHTOB, METAJUINYECKUX U HEMETAINTMYECKUX CBOMCTB IO TPYIIaM U MEPUOAaM.

3nauenue [lepnoanueckoro 3axona u Ilepuonuueckoit cucTeMbl XUMUUYECKUX JIEMEHTOB IS Pa3BUTHS HayKu U npakTHKU. []. V1. MenaeneeB — y4€HbIN U rpak JTaHUH.

Xumnueckas cBsa3b. KoBajeHTHas (OApHAas M HEMOAPHAs) CBS3b. DJIEKTPOOTPULIATETIBHOCTh XUMUUECKUX 3JIEMEHTOB. MIOHHAs CBSI3b.

Crenenp okucneHust. OKUCIUTEIbHO-BOCCTAaHOBUTENbHBIE peakuuu. [Ipomeccsl okucieHus u BoccraHoBeHNs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

n3ydyeHne oOpa3LoB BELIECTB METAJUIOB M HEMETaJUIOB, B3aMMOJCICTBHE THMAPOKCHAA LWHKA C PacTBOpaMHM KHCIOT M IIEJNo4Yel, MpPOBEIEHHE OIbITOB,
WTIOCTPUPYIOLINX IPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKLii (TOpeHne, peakliuy pa3yioKeHHs, COeINHEHN).

Mesrcnpeomemmunie ceasu

Peanuzanust MeXNpenIMEeTHBIX CBSI3€H MPU W3YyYCHMH XMMHUH B 8 KJlacce OCYLIECTBIICTCS Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M
MOHSATHH, SIBJISIOIIMXCS] CHCTEMHBIMHU ISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHATHS: HAY4YHBIM (aKT, rMIOTE3a, TEOpuUs, 3aKOH, aHAJIM3, CUHTE3, KIaCCU(PHUKALUs, NTEPHOANYHOCTh, HAOII0IEHHE, IKCIIEPUMEHT,
MOJICJINPOBaHNE, U3MEPEHHUE, MOJIETIb, SIBJICHHUE.

@dusuka: MaTepus, aToM, >JIEKTPOH, NPOTOH, HEHTPOH, MOH, HYKJIHI, HM30TOIbI, PaJHOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPHUUYECKHH 3apsl, BEIIECTBO, TEJO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, Ta3, PU3MUECKHE BEJIMUMHBI, €AUHNLBI U3MEPEHHUSI, KOCMOC, IUIaHeThl, 3BE31b1, ComHIIe.

buonorust: porocunTes, neixanue, 6uocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaIIBl, TOPHBIE TOPOABI, MOJIE3HbIE UCKOIIAEMBbIE, TOIUINBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O INTPEIMETA

I/IsyquI/Ie XHMHH B 8 KJ1acce HaIIpaBJICHO HAa JOCTUKCHUC 06y'{aIOH_II/IMI/ICH JIMYHOCTHBIX, MCTAIIPEAMETHBIX W IPEIMCETHBIX PE3YJIbTATOB OCBOCHUA yqe6Hor0
npeameTa.

JINYHOCTHBIE PE3YJIBTATDI
JInuHOCTHBIE pe3ybTaThl OCBOCHMS MPOTPaMMBbl OCHOBHOTO OOIEro 0Opa3oBaHUs JIOCTUTAIOTCS B XOJ€ OOYYEHHUS XUMHH B €JUHCTBE Y4eOHOH M BOCIHUTATEIHbHON
JESITENIbHOCTH B COOTBETCTBHU C TPAJULIHMOHHBIMH POCCHUICKHMHU COLMOKYJIBTYPHBIMH M AYXOBHO-HPaBCTBEHHBIMH LIEHHOCTSAMH, MPUHSATHIMU B OOIIECTBE NMpPaBMWIIAMHU U
HOpPMaMU TIOBE/ICHUS U CIIOCOOCTBYIOT MPOLIECCaM CaAMOIIO3HAHUS, CAMOPA3BUTHUS U COLUATTU3AINN 00YYalOINXCSL.
JIMuHOCTHBIE pe3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCA PYKOBOJCTBOBATHCS CHCTEMOW MO3MTUBHBIX LIEHHOCTHBIX OpPHEHTAlMd M PACIIMPEHUE OIbITa
NESITENIHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:
1) naTpuoTHYECKOr0 BOCIIMTAHMS:



[ICHHOCTHOTO OTHOILICHUS K OTCYESCTBEHHOMY KYJIBTYPHOMY, HCTOPHMYECKOMY W HAay4YHOMY HACIICIUIO, NMOHMMAHHs 3HAYCHUS XUMHUYECKOW HAayKH B IKH3HHU
COBPEMEHHOT0 OOLIECTBa, CIOCOOHOCTH BIAACTh [OCTOBEPHON HHQPOpPMAIMEH O NEPEIOBBIX IOCTHKCHHSIX M OTKPBITHAX MHPOBOH M OTEYECTBEHHOW XHMHUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOIr0 BOCIIUTAHUS S

NPE/ICTABICHHUS O COLMAIBHBIX HOPMAaxX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHUI B KOJUIEKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO MOJIC3HOM,
y4eOHOHCCIICIOBATENILCKOM, TBOPYECKOW M JPYrHMX BHUJIAX JCATCIBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOH COBMECTHOW JICATCIBHOCTH TIPH BBIMOJHCHUH YYEOHBIX,
MO3HABATENIBHBIX 33]a4, BBIOJHEHUN XUMUYECKHX SKCIIEPUMEHTOB, CO3IaHUU y4EOHBIX MPOSKTOB, CTPEMIICHHS K B3aMMOIIOHMMAHHIO ¥ B3aUMOIIOMOILM B TPOLECCE ITOM
y4eOHOI NIesITeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHUE M IOCTYNKH CBOMX TOBApHIICH C MO3UIMHM HPABCTBEHHBIX M INPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIC/ICTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUS

MHPOBO33PEHUYECKUE TIPECTABICHUS O BEHIECTBE U XUMHYECKOW PEaKIMH, COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIOIINE OCHOBY IS
MOHMMAaHHMS CYIIHOCTH HayYHOI KapTHHBI MHpA, IPEJCTaBICHNS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPO/IBI, B3AHMOCBA3SIX YEJIOBEKa ¢ MPUPOTHON CPeIoi, O POIH
XMMHH B TO3HAHUU STHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHBIE MOTHBBI, HAINPABICHHBIE Ha MOJYyYCHHWE HOBBIX 3HAHWH 10 XUMHUH, HEOOXOAMMBIC IJIsI OOBSCHEHHS HAOIIOJaeMBIX IPOIECCOB U SIBJICHHH,
MO3HABATENIFHOM, MH()OPMAIIMOHHOW M YUTATEIbCKOH KYJIBTYpPHl, B TOM YHCJIE HAaBBIKOB CAMOCTOSTEIBHOW PAabOTHI ¢ y4eOHBIMH TEKCTaMH, CIIPAaBOYHOW JIMTEpaTypoM,
JOCTYITHBIMH TEXHUYECKHMH CPEACTBAMU HH(POPMAIMOHHBIX TEXHOJIOTHII;

UHTEpeC K OOyYCHHIO M MO3HAHWIO, JIOOO03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpa30BaHHIO, NMPOCKTHOH M HWCCIEIOBATEIBCKON AEATENHLHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHS 00y4YeHHUS B JaJbHEHIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKU3HM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/0pOBBIO, YCTAaHOBKM Ha 3JJ0pPOBBIH 00pa3 »KHM3HH, OCO3HAHHE MOCIEJACTBHN M HENPHATHE
BPEIHBIX NMPHUBBIYEK (YHOTPEOICHHS AJIKOTONIs, HAPKOTHKOB, KypEeHHs ), HEOOXOJMMOCTH COOJIOICHHS TIPaBHII O€30IIaCHOCTH TP 00PAIlEHHH ¢ XUMUYECKIMH BEIIECTBAMH B
OBITY M peabHOM KHU3HU;

5) Tpy10BOro BOCIUTAHUSA:

MHTEpEC K MPAaKTHYECKOMY HM3YyYECHHUIO NMPOQPECCHi U Tpyla pasiMuHOrO poja, YBOKEHHE K TPYLy M pe3yibTaTaM TPYIOBOH AEATEIBHOCTH, B TOM YHCIIE Ha OCHOBE
NPUMEHEHUS] TIPEIMETHBIX 3HAHWH MO XMMHH, OCO3HAHHBI BHIOOpP HMHAWBHUIYAILHON TPAEKTOPUHU IPOMOJDKEHMS O0pa3oBaHHs C YYETOM JIMYHOCTHBIX WHTEPECOB H
CIIOCOOHOCTH K XHMHUH, OOLIECTBEHHBIX MHTEPECOB W TOTPEOHOCTEH, YCIEMIHOW NpOQECCHOHATBHON IESTENFHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTD
aJlanTHPOBaThcs B IpodeccHoHaIbHOM cpene;

6) 3K0JI0rHYeCcKOro BOCUTAHUS:

9KOJIOTUYECKH 1eJIecO00pa3HOe OTHOIICHUE K IPUPOJIC KaK UCTOYHUKY KHM3HHU Ha 3eMJile, OCHOBE €€ CyIIeCTBOBAHMUS, TOHUMaHHE IIEHHOCTH 3/I0pPOBOT0O M O€3011acCHOTO
o0pasa KU3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (DM3UUECKOMY M IICUXHYECKOMY 3/10POBBIO, OCO3HAHUE LIEHHOCTH COOJIIOICHHSI IPABUII OE30ITaCHOTO MOBEACHHS
npu paGOTe C BCHICCTBAMH, a TaKXKE€ B CUTyallHAX, YTPOXKAIOMIUX 3IOPOBBIO U JKU3HHU J'IIO)ICI‘/‘I;

CHOCOOHOCTH MPUMEHSTH 3HAHMS, TTOTy4aeMble TIPY W3YYeHUH XMMHH, IS PEIIeHNs 3a/1a4, CBA3aHHBIX C OKPYXKArolleld MPUPOIHOM CpeaoH, Ui OBHIIIEHUS YPOBHS
DKOJIOTHYECKOUN KYyJIBTYpPbl, OCO3HAHUA rI100aJIbHOrO XapakTepa 3KOJIOrMYCCKUX HpO6.HeM u HyTefI HX pCIICHUA MOCPEACTBOM METOJ0B XUMHH, SKOJIOT'HYCCKOI'0 MBIIIJICHU,
YMEHUA PYKOBOJCTBOBATHECA UM B HO3HaBaTeJ'IBHOI71, KOMMyHPIKaTPIBHOI’I )51 COHHaJ’IBHOﬁ ITPAKTHUKE.

METAIIPEJJMETHBIE PE3YJIBTATBI

B cocTtaBe MeranpeqMeTHBIX Pe3yiIbTaTOB BBIICIAIOT 3HAUMMbIE Ui (POPMUPOBAHMS MHPOBO33PCHUS OONICHAYYHBIC MOHATHUS (3aKOH, TEOPHs, NMPHHIMII, THIOTE3A,
dakT, cucrema, MpoIEcC, SKCIEPUMEHT U JPYyroe.), KOTOPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeIMeTax M IO3BOJSIOT Ha OCHOBE 3HAHMH M3 ATUX



npeaMeToB (QOpMUpPOBAaTh TMpPEACTaBICHHE O LEIOCTHOW HAy4YHOW KapTWHE MHUpa, M YHHBEpcajbHble y4yeOHbIe ACHCTBHA (TO3HABaTENbHBIC, KOMMYHHKATHUBHBIC,
pETyJISTHBHBIC), KOTOPbIE 00eCTIEeYHBAIOT OPMUPOBAHNE TOTOBHOCTH K CAMOCTOATENILHOMY TUIAHUPOBAHHUIO M OCYILIECTBIICHHIO YIEOHOH eI TeTbHOCTH.

IMo3naBaTesbHbIE YHHBEPCAIbHBIE YUeOHbIE AeiicTBHSA

ba3oBble jjoruyeckne 1ecTBUA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHHUS PH OCBOSHUH 3HAHMIA: PACKPBIBATH CMBICT XUMHYECKHUX TMOHATHI (BBIACIATh X XapaKTEpHbIC MPU3HAKH,
yCTaHAaBIIMBATh B3aUMOCBS3b C JIPYTMMH TOHATHSIMH), MCIOJIB30BATh MOHITUS sl OOBSICHEHUS OTHENbHBIX (DAaKTOB M SIBICHUH, BBIOMpATh OCHOBAaHHMSA W KPUTEPUH JUIS
KJaccu(UKAMA XUMHYECKUX BEIIECTB M XMMHYECKUX PEaKluil, ycTaHaBIMBATh NPUYUHHO-CICACTBECHHBIC CBS3U MEXAY OOBEKTaMH H3y4YeHHs, CTPOUTH JIOTHUECKHE
paccyxaeHusi (MHAyKTHBHBIC, IeAYKTHUBHBIC, TI0 aHAIIOTHUH ), IENaTh BHIBOJBI M 3aKIIOUCHUS;

yMEHHUE MPHUMEHATh B TMpoIlecce MO3HaHWS NOHATHSA (TMpEeAMETHbIE W MeTalpeAMETHBIC), CHUMBOJHWYECKHE (3HAKOBBIC) MOJENH, HWCIONb3yeMble B XUMHHU,
mpeoOpa3oBbIBaTh LIIMPOKO MPUMEHSIEMbIE B XUMHUU MOJIEIbHBIC MPEACTABICHUS — XUMHUYECKHIA 3HAK (CUMBOJI 3JIEMEHTa), XUMHYeCKas opMyJia U ypaBHEHHE XUMHUECKON
peaKknuy — NpH PEeLICHnH yuyeOHO-TI03HABATEIbHBIX 3a/1a4, C yYETOM ITUX MOJCIBHBIX MPEACTaBICHUH BBIABIATH M XapaKTEPH30BaTh CYIIECTBEHHbBIC MIPU3HAKU U3Y4aeMbIX
00BEKTOB — XUMHUUECKUX BEIIECTB U XMMUYECKHUX PEAKLINH, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, IPUYMHHO-CJIEACTBEHHBIC CBSI3H M IPOTUBOPEUHS B U3yUaCMbIX IPOLIECCAX U
SIBIICHUSAX.

Ba3zoBrble ucciieoBaTe/IbCKHE NeHCTBUA:

YMEHHE HCIIOJIb30BaTh MOCTABICHHBIE BONPOCHI B KAa4eCTBE MHCTPYMEHTa IO3HAHMSA, a TaKKe B KAaueCTBE OCHOBBHI Il ()OPMHUPOBAHMS THIOTE3bl IO IPOBEPKE
MPAaBUIBHOCTH BBICKA3bIBAEMbIX CY)KICHHH;

nproOpeTeHne OMbITa MO IUIAHMPOBAHUIO, OPTaHU3ALMU U MPOBEICHUIO YUCHHYECKUX HKCIEPHUMEHTOB, yMEHHE HaOJII0JaTh 32 XOIOM Ipolecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €TI0 Pe3ybTaT, (OpMyIHpoBaTh 0OOOIICHUS U BEIBOABI 10 PE3YIbTaTaM HPOBEAEHHOTO OIBITA, UCCIEI0BaHMS, COCTABIATL OTUYET O MPOJETIaHHOM padoTe.

PaGora ¢ unpopmanueii:

YMEHHE BBIOMpATh, aHAJIM3UPOBATh U MHTEPIPETHPOBATh MH(GOPMALMIO PA3IUYHBIX BUIOB U (OPM NPEICTABICHHUS, MOIy4YaeMyl0 U3 Pa3HBIX UCTOYHHKOB (Hay4HO-
MOMyJISIpHAsT JIUTEpaTypa XUMHYECKOrO COJACpKaHUs, CHpaBOYHBIE IOCOOUs, pecypchl VHTepHEeTa), KPUTHYECKH OLEHHBATH NPOTHBOPEUYMBYI0 M HEIOCTOBEPHYIO
nH(OPMAITHIO;

YMEHHUE MPUMEHSTh Pa3JIMuHbIE METOIBI U 3alpPOCHl IPH MOUCKE M 0TOOpe MHGOPMALUMK U COOTBETCTBYIOIIUX AAHHBIX, HEOOXOAUMBIX JUIS BBIIIOJHEHUS YYEOHBIX U
MO3HABATENbHBIX 3a/1a4 ONpeNesIEHHOIO THIIA, IPHOOPETEHNE ONbITa B 00JACTH MCIIOJB30BaHUS MHPOPMALIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH, OBJIAZICHUE KYJIbTYpOH
aKTHBHOTO HCIIOJIb30BaHUS PAa3JIMUHBIX OUCKOBBIX CHCTEM, CAMOCTOSTEIILHO BEIOMPATh ONTHUMAIBbHYIO (POPMY NpEACTaBIeHUs] HHPOPMAILIMKM U HIUTIOCTPUPOBATh PeLIaeMble
3aJjaui HECJIOKHBIMHU CXEMaMH, AuarpaMMaMu, ApyruMu popMaMu rpaduku 1 uX KOMOUHALUSIMH;

YMEHHUE UCIOJIb30BaTh U aHAJIM3UPOBATH B MpoIiecce yueOHOM U HCCIeA0BaTEIbCKOM e TeIbHOCTH HH()OPMALIUIO O BIHUSHUH MPOMBIILIEHHOCTH, CETIBLCKOTO XO3sICTBa
Y TPAHCIIOPTa HA COCTOSIHAE OKPY’KaIOIIEN PUPOIHON CpeIbl.

KoMMyHnKkaTHBHBIC YHUBepCAJIbHBIE y4eOHbIe JelCTBUA:

YMEHHS 331aBaTh BOIIPOCH! (B X0/1€ Auajiora u (WiM) JUCKYCCHH) IO CYLIECTBY 00CYXIaeMOil TeMbl, (GOPMYIHPOBATh CBOM NMPENTI0KEHUS] OTHOCUTEIBHO BBHITIOTHEHHS
MpeJIOKEHHON 3a/1auu;

YMEHUA MPEACTABIIATE MMOJITYYCHHBIC PE3YJIbTaThbl MOo3HaBaTEIbHON JACATCIIBHOCTHU B YCTHBIX M IMHCbMCHHBIX TCKCTaX; JACJIaTh NPE3CHTALIUIO PE3YJIbTAaTOB BBIITOJIHCHUA
XHUMHYECKOTO dKCIIEPUMEHTa (J1a00paTOpHOTO OTIBITA, TA00PATOPHON pabOTHI IO HCCIIEOBAHHUIO CBOMCTB BEIIECTB, yUEOHOTO IIPOEKTA);

YMEHUA yqe6Hor0 COTpyAHHNYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIILHON 1 I/ICCHC}IOB&TGHLCKOﬁ JACATCIIBHOCTHU IPU PCIICHUN BO3HUKAIOIIUX HpO6IICM Ha
OCHOBE yu€Ta OOIIMX MHTEPECOB M COINIACOBAHUS MO3ULMI (00CYyKIeHUs, OOMEH MHEHHMSMH, «MO3TOBBIE IITYpMbD», KOOPAMHALUS COBMECTHBIX NICHCTBUH, OIpelescHue
KPHUTEPUEB 110 OLICHKE KayeCTBa BHIIIOJIHEHHOH paboThl U IpyTHeE).

PeryasiTuBHbIe yHUBepcalbHbIe yueOHbIe AeficTBUS:



YMCHHUE CaMOCTOATCIBHO OIPCACTIATh LCIU ACATCIBHOCTH, IUIAHUPOBATH, OCYHICCTBJIIATH, KOHTPOJUPOBATH U TIpHU H€O6XOI[I/IMOCTI/I KOPPCKTUPOBATL CBOMO
JACATCIIBHOCTD, BBI6I/IpaTB Hanboee 3(1)(1)6KTI/IBHBIC CITIOCOOBI PpCUICHUA y‘{e6HBIX 1 MMO3HABATCJIbHBIX 3a/1a4, CAMOCTOATCIbHO COCTABJIATH UJIKM KOPPEKTHUPOBATH HpeI[J'IO)KCHHI)II‘/'I
AJITOPUTM I[Cf/iCTBPIfI IIpU BBIIOJIHCHUU 3aI[aHHI71 C y‘IéTOM MOJIYy4YCHUA HOBBIX 3HAHUH 00 N3y4acMbIX 00BbeKTax — BCIICCTBAX M pPCAKNUAX, OLUCHHUBATH COOTBECTCTBUC
MOJIY4YCHHOT O pe3yJjibTaTa 3asIBIICHHOM e, yMCHHUE UCTI0JIL30BATh U aHAJIM3UPOBATH KOHTCKCTHI, IPCAJIara€MbI€ B YCIIOBUH 3aJIaHUM.

HNPEIMETHBIE PE3YJIbTATBI
B cocTtaBe mpenMeTHBIX PE3yNbTAaTOB IO OCBOCHHIO OOS3aTENBHOTO COACP)KaHMSA, YCTaHOBJICHHOTO AaHHOH (emepalbHO pabdodell MporpamMMoOi, BBIIEISIOT:
OCBOCHHBIC 00yUaIOIIMMKCS Hay4YHbIE 3HAHHS, YMEHHUS U CIOCOOBI JIeHcTBUH, crienuduyeckue Ui MPeIMEeTHOW 00IacTu «XUMUs», BUABI ACATEIBHOCTH MO MOITYYECHHIO
HOBOTO 3HAHUS, €r0 MHTEPIPETALUH, TPEOOPaA30BAHUIO M IPUMEHEHHUIO B Pa3IMYHBIX Y4€OHBIX U HOBBIX CHUTYalLUsX.

K xonmy oOyuenus B 8 kjacce npeiMeTHBIC Pe3yJIbTaThl Ha 0230BOM YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00yUAIOIINXCSl YMEHHMI:

® PACKpBIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TOHSITHH: aToM, MOJIEKyJa, XMMHUYECKUH DIIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OAHOPOIHAS H
HEOJIHOPOJIHAs), BAJICHTHOCTh, OTHOCUTEIbHAsI aTOMHAs U MOJEKYJspHas Macca, KOJIMYECTBO BEIeCTBA, MOJIb, MOJIIpHAs Macca, MaccoBasl JO0Js XUMHYECKOTO
JJIEMEHTAa B COCIWHEHHH, MOJSIPHBIH OOBEM, OKCHA, KHUCIOTa, OCHOBAaHHWE, COIb, 3JCKTPOOTPHULATENBHOCTh, CTENEHb OKHCIICHHS, XMMHYeCKas peaKius,
KJaccu(UKalMs Peakuuil: peakui COeTUHCHUS, PEaKIUU Pa3JIOKEHHUs, PEaki 3aMelleHHs, Peaklui 0OMeHa, 9K30- U SHAOTEPMUYECKHUE PEaKLUH, TETIOBOH
3G EeKT peakiuy, SIIPO aToma, dIIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOUTalb, PaJlyC aToMa, XHMHUYECKasi CBS3b, MOJSPHAs W HETOJSAPHAs KOBAJICHTHAsI CBS3b,
WOHHaA CBA3b, MOH, KATUOH, aHWOH, paCTBOP, MAacCOBasl J0JIs BelllecTBa (IIPOLIEHTHAs KOHIIGHTpalHs) B pacTBOPE;

® WJLTIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XUMHYECKUX MTOHITHI U IPUMEHSTH 3TH ITOHATHA TP ONMCAHUU BEILECTB M UX MPEBPALCHUN;

® JICTI0JIb30BAaTh XUMHUYECKYIO CUMBOJIMKY [UIS COCTaBICHUS (POPMYJI BEILIECTB U YPAaBHEHUH XUMHUECKUX PEaKLHi;

® OIIpE/IEeIISATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX, CTENICHbh OKHCIICHHUS 3JIEMEHTOB B OMHAPHBIX COCIWHEHUSX, PUHAICKHOCTh BEUIECTB K
OIIpeeNIEHHOMY KJIACCY COeIMHEHUH 1o (popMysaM, BUI XUMUUECKON CBsI3H (KOBaJICHTHAs! 1 HOHHAS) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbica [lepuoguyeckoro 3akona [. 1. MenneneeBa: 1eMOHCTPUPOBATH IOHUMAHUE NIEPUOANYECKON 3aBUCUMOCTHA CBOMCTB XMUMHUYECKUX 3JIEMEHTOB OT
ux nosiokeHus B [lepuonudeckoit cucreme, 3aKOHOB COXPaHEHHUS] MAacChl BELIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHS, 3aKOHA ABOTaipo;

® OIIMCHIBATh M XapaKTepH3oBaTh TabmuuHyto Gopmy lleprmoguyeckoil cucTeMbl XMMUYECKUX 3JIEMEHTOB: pa3jindaTh MOHATHS «rJlaBHas MOArpynmna (A-rpymnma)» u
«mobounas mnoarpynmna (B-rpymma)», Manble W OoNbIIME TMEPHOMABI, COOTHOCHUTH 0003HA4YeHHWs, KOTOpble HMeroTcs B Tabmuue «llepuomndveckas cucrema
xuMudeckux anmeMeHToB [|. . MenzeneeBay ¢ YMCIOBBIMH XapaKTEpPUCTUKAMH CTPOCHUSI aTOMOB XMMHUYECKUX DIIEMEHTOB (COCTaB U 3aps sijipa, olliee 4uciio
3JIEKTPOHOB U pacrpeiefieHHe UX 110 3JIEKTPOHHBIM CIIOSIM);

e K1accCU(PUUUPOBATh XUMHUUYECKHE DIIEMEHTBI, HEOPTaHMUYECKHE BEIECTBAa, XUMHUYECKHE peakiuy (110 YHCIy W COCTaBy YUYacCTBYIOIIMX B pPEaKIHM BEIIECTB, IO
TermioBomy 3¢ dekry);

® XapakTepu30BaTh (OMUCHIBATh) OOINME XMMHUYECKHE CBOMCTBA BEIIECTB PA3NWYHBIX KIJIACCOB, MOATBEPKIasl OINMCAHHWE MPUMEpPaMH MOJEKYJSIPHBIX ypaBHEHHH
COOTBETCTBYIOLINX XUMUYECKUX PEAKIINMN;

® IPOrHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaUYE€CTBEHHOT'O COCTaBa, BO3MOYKHOCTH MPOTEKAHNS XUMUYECKHUX MPEBPALICHUNA B PA3IUYHBIX YCIOBHSIX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO XMMUYECKOTO dIIEMEHTa Mo (OopMyJie COeIMHEHNsI, MACCOBYIO JIOJO
BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINM;

® IPUMEHATh OCHOBHBIC OIEpAMU MBICIUTEIbHON JESATEeNbHOCTH — aHAIW3 M CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTEeMaTH3alMI0, KIacCU(PUKALMIO, BBIIBICHHE
IPUIMHHO-CIIEACTBEHHBIX CBA3€H — [UI1 WM3YYEHHUs CBOWCTB BEIIECTB U XUMUYECKHUX PEAKLUM, €CTECTBEHHO-HAyyHbIE METOABI IO3HaHUS — HaOJII0IEHHUE,
U3MEpEeHHe, MOAEIUPOBaHNUE, FKCIIEPUMEHT (peabHbII U MBICIICHHBIH);
CJIeIOBaTh MPaBUIIaM IMOJIb30BAHUS XUMHUECKON TIOCYI0H 1 TaOOpaTOPHBIM 000PYAOBaHHEM, a TAK)KE MPaBUIaM OOpaIICHHUs C BEIIECTBAMH B



COOTBETCTBHHU C WHCTPYKIIMSIMH 10 BBITIOJTHEHHUIO TA00PATOPHBIX XMMUYECKUX OIBITOB IO MOTYYCHUIO M COOMPAHHIO T'a3000pa3HBIX BEIIECTB
(Bomopo/1a ¥ KKCIIOPO/1a), TPUTOTOBJICHUIO PACTBOPOB C ONPEICIEHHON MaCCOBOM JI0JieH paCTBOPEHHOTO BEIECTRA, IIAHUPOBATH U TIPOBOIUTH
XMMHYECKUE 3KCTICPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IIEIOUYCH U KUCIOT ¢ MTOMOIIIBIO HHIUKATOPOB (JIAKMYC, eHON(PTATICHH, METHIIOPAHK U

apyrue).

TEMATHYECKOE IINTAHUPOBAHHUE ¢ ykazaHneM KOJIU4Y€CTBA AKAJEeMHYECKUX YACOB, 0OTBOJAMMbIX HA OCBOEHHE KAKI0H TeMbl y4eOHOI0 MpeAMeTa, y41e0HO0ro
Kypca, y4e0HOro MOAYJisl H BO3MOKHOCTb MCIIOJIb30BAHMS 10 ITOI TeMe IJ1eKTPOHHBIX (U (POBHIX) 00pa3oBaTeIbHbIX PECYPCOB, SIBJISIOIIUXCHA Y4eOHO-
MeTOAUYEeCKMMH MaTepUaIaMu.

KoaunuyecTBo yacos
Ne HaumeHnoBaHue pa3aesioB U TeM JuleKTpOHHBIE (LU (POBLIE)
1/ | nporpaMmsl Bcero Konrpoaeubie | Ipaxriyeckue fara o0pa3oBaTeiibHbIE pecypchl
padoThI padoThI H3yqeHust
Pazpnen 1. [lepBoHayaibHble XUMUYEeCKUE MIOHATHS
11 iﬁf::B;Hziiia; 1(1) 6;11?;:1:2601(01?1 5 2 bubmorexa LOK
p https://m.edsoo.ru/7f41837c
JeSITEIbHOCTH YeJIOBEKa
12 BemectBa 1 XuMHU4YeCKUE PEaKIIuU 15 1 bubmorexa LHOK
https://m.edso00.ru/7f41837c
HUroro mo paznemy 20
Pa3zpnen 2. Baxkneiinmue npeactaBuTe Il HEOPraHNYECKUX BellleCTB
2.1 Boznyx. Kucnopoa. Ilonarue 06 6 1 But6mmoreka [TOK
OKCHAX https://m.edso00.ru/7f41837c
2.2 Bonopon. Ilouarue o kucnorax u 8 1 Bbu6nunoreka IJOK
COIISIX https://m.eds00.ru/7f41837c
2.3 Bopa. Pacteopsl. [Tonstue 06 5 1 1 But6imoreka [TOK
OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI HEOPTaHUIECKHUX 11 1 1 Bub6imoreka [IOK
COCTMHEeHUH https://m.eds00.ru/7f41837c
Hroro no paznemy 30

Pazpnen 3. [lepuoguuecknii 3axon u Illepuoanueckas cucrema xumuyeckux 3j1eMeHToB JI. U. MenneneeBa. CtpoeHue aToMOB. XUMHUYECKAsl CBA3b.
OKHCIUTETBLHO-BOCCTAHOBUTEIbHbIE PeaKIIUM.

3.1 Ilepnoamyaeckwii 3aK0H 1
Ilepnoanueckas cuctema 7 bubanorexa LIOK
XUMHYECKUX 371eMeHToB /1. U. https://m.edsoo.ru/7f41837¢c
Menneneea. CTpoeHne aToMa

3.2 Xumuueckast ¢Bsi3b. OKHCIUTEILHO- 11 5 bu6nmoreka IJOK
BOCCTAaHOBUTEILHBIC PEAKIIUU https://m.edsoo.ru/7f41837¢c

Hroro mo pasneny 18
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MNOYPOUYHOE IIVTAHUPOBAHUE

u/n Tema ypoka

KoanuecTBo yacoB

Bcero

Konrpoabhbie
padoTbI

IIpakTuyeckue
padoThbI

Jara
U3y4YeHHS

Nuaukaropsr @I

JaekTponnbie (MUppoBHIE)
oOpa3oBaTe/ibHbIE PeCypChI

[Tpenmer xumun. Posib xumuu B

JKM3HH YeJI0BeKa. Tela v BelecTBa.

AHanM3upoBaTh,
HHTEPIPETHPOBATH
JaHHBIE U JIeNIaTh
COOTBETCTBYIOLINE
BBIBOJIbI. BCTOMHHTE 1
PUMEHUTh
COOTBETCTBYIOLIHE
€CTECTBEHHOHAYYHBIE
3HaHus. [Ipennoxurs
OOBSICHUTETIHHBIC
THUIOTE3bI

bubmunoreka LIOK
https://m.edsoo.ru/ff0d210c

Tlonsarue o METOAaX ITIO3HAHUA B
XHUMUU.

AHanM3upoBaTh,
HWHTEPIPETUPOBATh
JAaHHBIE U JIeNIaTh
COOTBETCTBYIOIINE
BbIBOZBI. BermioMHUTD 1
MIPUMEHUTh
COOTBETCTBYIOLINE
€CTECTBEHHO-HAy4YHbIC
3HaHus. [Ipennoxurs
00BSCHUTETHHBIC
TUIOTE3BI.

bubmmoreka IIOK
https://m.edsoo.ru/ff0d227e

[IpakTnueckas padota Ne 1
«[IpaBuia paboTsl B TabopaTopun
¥ IpUEMBI 00paIIeHus ¢
nabopaTopHBIM 000PYIOBAHUEM)

AHanu3upoBars,
HMHTEPIIPETHPOBATH
JTaHHBIE U JIENaTh
COOTBETCTBYIOIIUE
BbIBOZIbI. BerioMHUTB 1
IIPUMEHUTh
COOTBETCTBYIOIIUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc
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€CTECTBEHHOHAYYHbIE
3HaHusl. [IpennoxuTs
O0O0BSACHUTEILHBIC
TUTIOTE3BI.

YucThle BEECTBA U CMECH.
CriocoObI pa3ielIcHUs CMECEH.

[IpemnoxuTh crocoo
Hay4YHOTO
HCCIIEIOBAHUS
JIAHHOTO BOTIpOCa.
Pacno3znasars,
HCIOJB30BaTh U
cO3/1aBaTh
OOBSICHUTEIILHBIE
MOJIECJIN U
MIPEJICTaBJICHUS.

bu6nmoreka [JOK

https://m.edsoo.ru/ff0d26ca

[IpakTudaeckas padora Ne 2
«Paznenenue cmeceil (Ha mpumepe
OYHCTKH TIOBaPEHHOHN COJIH)»

OOnbsicHeHue
YCTpOMCTBA U
NpUHIHIA PaOOTHI ¢
XUMUYECKUM
00opyoBaHHEM

Bu6nnoreka [JOK

https://m.edsoo.ru/ff0d28c8

ATOMBI 1 MOJIEKYJIBI.

Or1ieHuBaThH
Hay4YHbIE
apTryMEeHTHI U
JI0Ka3aTeabCTBA U3
Pa3IUYHBIX
HCTOYHUKOB
(Hammpumep,
rasera, MHTEpPHET,
JKypHAJIbI).
Pacno3naBartn
JIOTYILEHUS,
JIOKa3aTeabLCTBA U
paccyxaeHus B
HayYHBIX TEKCTaX.

bubmmoreka IIOK

https://m.edsoo.ru/ff0d2a6c¢c

XUMHUUECKHE DIIEMEHTBI. 3HAKH
(cMMBOJTBI) XUMHYECKHUX
JJIEMEHTOB.

OreHBaTh HAYYHBIC
apryMeHThI U
JI0Ka3aTeabCTBA U3
Pa3IUYHBIX
HCTOYHUKOB
(mammpumep, rasera,
WHTEPHET, )KypPHAJIbI).
Pacno3naBartn

Bu6nmoreka [JOK

https://m.edsoo.ru/ff0d2be8
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JIOTTYITIICHUS,
JI0Ka3aTeabCTBA U
paccyxaeHus B
HayJHBIX TEKCTaX.

HpOCTI)Ie 1 CJI0KHBIC BCUICCTBA.

AHaTU3UPOBATH,
UHTEPIPETUPOBATH
JIAHHBIC U JICNaTh
COOTBETCTBYIOIIIHE
BBIBOJIBI. BcrmoMHATE U
MIPUMEHUTH
COOTBETCTBYIOIIIHE
€CTeCTBEHHOHAYYHEIE
3HaHus. [Ipennoxurs
O0O0BSACHUTEIILHBIC
THUTIOTE3BI.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢c

ATOMHO-MOJIEKYJIIPHOE yUCHHE.

AnHanmn3 n3MeHeHUS
cocTaBa aToMa U €ro
M0JIOXKEHUS B
MEPUOIUYECKON
CHCTEME

Bu6nnoreka [JOK
https://m.edsoo.ru/ff0d2d50

10

3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTB. XUMHUYecKas popmyIia.
BaneHTHOCTH aTOMOB XMMHUYECKUX
JJIEMEHTOB.

Amnanus usMeHeHus
YHCIla 3JIEKTPOHOB Ha
BHEITHEM YPOBHE
aToMa u ero
M10JIOXKEHUS B
MEPUOINYECKON
CHCTEME

bubmmoreka IIOK
https://m.edsoo.ru/ff0d2eae

11

OTHOCHUTEIbHAs aTOMHAs Macca.
OTHOCHUTENbHAS] MOJIEKYISIpHAS
Macca.

Pacno3HaBarts,
HCIOJIB30BaTh U
CO3/1aBaTh
00BACHUTEIIbHBIC
MOJIEIIN U
MIPEICTaBJICHUS.
MaremaTnaeckue
pacyeTsl U
peoOpa3oBaHus

bubmuoreka LIOK
https://m.edsoo.ru/ff0d323c

12

MaccoBast 10711 XUMHUYECKOTO
QJICMCHTA B COCIMHCHUU.

Pacmo3naBarts,
HCHOJIb30BaTh U
co3JaBaTh
OOBSICHUTEILHEBIE
MOJICII U

Bu6mmoreka IJOK
https://m.edsoo.ru/ff0d350c
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npeacCTaBJICHUA.

Marematuueckue
pacydeTsl U
peoOpa3oBaHUS
Pacmoznasars,
HCIIOJIb30BaTh U
13 Komnunuectso Berectsa. Moib. cO3J1aBaTh bu6mmoreka IJOK
MomnsipHast Macca. 0OBICHUTEIBHEIE https://m.edsoo.ru/ff0d5230
MOJIETH
MIPEJICTaBJICHUS
BEISBISATE CBSI3b
14 Du3nyecKue U XUMUYECKUE MEeXIy IpounTaHHbeM | bubmmoreka [JOK
SIBJICHHS. XUMHYECKas PeaKIHs. Y COBPEMEHHOMU https://m.edsoo.ru/ff0d37fa
peaTbHOCTHIO
BriBATh CBS3b
15 IIpu3Haky U yciaoBUs OPOTEKaHUA MeXIy npounTaHHbM | buommoreka [JOK
XUMHYECKHUX PEaKIHi. Y COBPEMEHHOMU https://m.edsoo.ru/ff0d3al6
peaTbHOCTHIO.
3aK0H COXPAaHEHHs MacChl BEIICCTB. Maremaruseckue bubnuoreka [IOK
16 pacdeTsl u .
XUMHYECKHE YPaBHEHUSL. https://m.edsoo.ru/ff0d3b88
npeoOpa3oBaHus
BrrunciieHus: KOJIU4YeCTBa, MacChl Maremartuueckue
17 BEIIIECTBA M0 YPaBHEHUSIM pacdeTsl u bubmmorexa LIOK
N https://m.edso0.ru/ff0d5708
XUMHAYECKHUX PEeaKIni. npeoOpa3oBaHus
Kraccudukarus XuMuIecKux MaremaTuueckue
18 peaxung) (coeuz[I/IHeHHﬂ pacdeTsl u Bubmiorexa HOK
’ https://m.edsoo.ru/ff0d3f34
pa3ioXeHHs, 3aMelIeHns], OOMeHa). peoOpa3oBaHus
M. B. JIoMOHOCOB — y4€EHBIii- Maremaruueckue
19 SHITUKIIOTIEANCT. O606quHeHI/Ie u pacyeTsl U bubmorexa LHOK
9 https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3alus 3HAHUM. peoOpa3oBaHus
[IpeobpaszoBaTh onHY
(dhopMy npencTaBiIeHUs
KonTponbhas pabora Nel o Teme AHHBIX B TYIO.
20 «BempeCTBa " )E)I/IMI/IIICCKI/IC gawnqarbﬂsgngocm bubmorexa LOK
’ https://m.edso0.ru/ff0d4290
peaKimm. KOTOpbIE BO3MOKHO
€CTeCTBEHHOHAYYHO
HCCIIe/IOBATH.
Bosnyx — cmech razos. Coctas BrIABIATH CBS3B BuGmuorexa LIOK
21 Bo3ayxa. Kuciaopon — anemeHT u MEXy POYUTAHHBIM

mpocTtoe BerecTBo. O30H.

1 COBPEMEHHOM

https://m.edsoo.ru/ff0d448e
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PEaTbHOCTEIO.

dusnyeckre 1 XUMHIECKHE
CBOICTBa KHCIOpOa (peaKkuuu

BEISBIATE CBA3B
MEXKy IPOUYUTAHHBIM

Bbu6mmoreka IJOK

22 okucienus, roperue). [lonstue 06 Y COBpEMEHHOMN https://m.edsoo.ru/ff0d4614
OKCHJaX. PeaIbHOCTHIO.
[IpeobpazoBaTs oaHy
(hopMmy mpencTaBiIeHUS
CriocoObl OTy4eHHs KHCI0poaa B JaHHBIX B JPYTYIO. Bubmmorexa LIOK
23 71a00PaTOPUU M IIPOMBIIIICHHOCTH. Pa3znnyath BOIpOCHI, hitps://m.edsoo.ru/ff0d497a
IIpumenenue kucnoposa. KOTOPBIE BO3MOKHO — :
€CTeCTBEHHOHAYYHO
HCCIIE0BATb.
[IpeobpazoBaTs ofHY
TemnoBoii 3PPEeKT XUMUIECKOH ¢dhopmy npencTaBieHHs
peaKuuu, MOHATHE O JaHHBIX B JPYTYIO. Bu6morexa LIOK
24 TEPMOXHMHUYECKOM YPaBHEHUH, Pasznmuyate Bompockl, ]
9K30- ¥ IHAOTEPMHUUYECKHUX KOTOpPbIE BO3MOKHO https://m.eds00.ru/ff0d4790
peaKImsXx. €CTeCTBEHHOHAYYHO
HCCIIE0BATb.
[IpeobpaszoBaTh onHY
(dhopMy mpencTaBiIeHUs
Tonnuo (HedTh, yroib 1 METaH). JaHHBIX B JPYTYIO. Butmorexa [IOK
25 3arpsi3HEeHHE BO3/1yXa, CIOCOOBI €T Paznuuars Bompocsl, https://m.edsoo.ru/ffod4cda
NPEOTBPAIICHUS. KOTOpbIE BO3MOXKHO
€CTeCTBEHHOHAYYHO
HCCIICOBATb.
[IpeobpaszoBaTh onHY
[Ipaktnueckas padota Ne 3 o Teme (bopmy npecTaseHus
«[lonmyyenue u codrpanue AAGHHDIX B JIPYTYIO. bubmmotexa [{OK
26 Paznuuate Bompocsl, .
KHCIIOPOJIA, H3YHEHHE ero KOTOPBIE BO3MOTKHO https://m.edsoo.ru/ff0d4ae2
CBOWCTBY.
€CTeCTBEHHOHAYYHO
HCCIIC0BATb.
[IpeobpazoBaTs onHY
(dhopMy npencTaBiIeHUs
Bopopon — snemeHT u npoctoe JaHHBIX B JPYTYIO.
27 BemecTBo. Haxoxaenue B Paznuuars Bompockl, bubmmorexa LIOK

npupoie.

KOTOPBIE BO3MOXHO
€CTCCTBCHHOHAYYHO
HUCCIICO0BATh.

https://m.edsoo.ru/ff0d4dd0
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dusznyeckue U XUMHYCCKHUE

IIpeobpazoBats oHY
(hopmy mipencraBiIeHUS
JAaHHBIX B PYTYIO.

bu6nmoreka [JOK

28 cBoiicTBa Bonopoza. [lpumenenue PaznuyaTs BOOpOCk
sopona. 1ip POCBL 1\ hiins://m.edsoo.ru/ffod4ddo
BOZOpOIA. KOTOPBIE BO3MOXKHO
€CTCCTBCHHOHAYYHO
HCCIEI0BATD.
[IpeobpazoBaTs oaHy
(hopmy mipencraBiIeHUS
AHHBIX B TYIO.
29 [ToHsiTHe 0 KUCIIOTaX M COJISIX ga:snnanbﬂsgnyocm bubmmorexa LIOK
: POCBL 1\ hiins://m.edsoo.ru/ffod50d2
KOTOpBIE BO3MOKHO
€CTECTBCHHOHAYYHO
HCCJIEIOBATD.
[IpeobpazoBaTs ofHY
(hopmy mipencraBiIeHUS
AHHBIX B TYIO.
Crioco0sI Toy4YeHHs BOAOPOa B A APYTY bubmmorexa [IOK
30 Pasznmuyate Bompockl, .
nabopaTopum. https://m.edsoo.ru/ff0d4dd0
KOTOpBIE BO3MOKHO
€CTECTBCHHOHAYYHO
HCCJIEIOBATE.
IIpaxtuueckas padora Ne 4 1o teme MaremaTHnueckue
31 «IPIOJI YEeHUE U 2061/1 aHue acyeTsl U bubmorexa HOK
y P N P https://m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, U3yUEHHUE €TO CBOMCTBY. npeoOpa3oBaHus
o .. MaremaTndeckue
30 Momnsipablit 00BEM Ta30B. 3aKOH ACUCTEL I bubmnuoreka LIOK
ABorajpo. p https://m.edsoo.ru/ffod542e
npeoOpa3oBaHus
Boruncienus 00bEMa, KOIUYeCTBa MaremaTuueckue
33 BEIIECTBA ra3a 10 er0 U3BECTHOMY pac4eTsl u Eubmiorexa OK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY. peoOpa3oBaHus
BrerunciieHus 0065EMOB ra3oB 110 MaremaTndeckue
34 YPABHEHUIO PEAKLIMN HA OCHOBE pacyeTsl 1 bubmmotexa [{OK
3aKOHa O0BEMHBIX OTHOILICHUN npeoOpa3oBaHus https://m.edso0.ru/ff0d5708
rasos.
AHanM3upoBaTh,
HHTEPIIPETUPOBATH
aHHBIE U JI€JIaTh
35 dusnyeckre 1 XUMHUYECKHE EIOOTBeeTCTII;eIo . bu6mmoreka [IOK
CBOMCTBA BOJIBI yiom https://m.edsoo.ru/ff0d587a
BBIBOJBI. BCITOMHUTE 1
MIPUMEHUTh

COOTBCTCTBYIOIIINC
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€CTECTBEHHOHAYYHbIE
3HaHus. [IpennoxuTs

0OBSICHUTETIHHBIC
TUIIOTE3bI.
AHanu3upoBars,
HWHTEPIPETUPOBATD
JaHHBIE U JeNaTh
COOTBETCTBYIOIINE
36 CocraB ocHoBanwmii. [lorsTHe 00 i?;;ﬂe;lﬁiCHOMHHTL " | Bumuorexa HOK
UHMKATOpax https://m.edsoo.ru/ff0d59e2
COOTBETCTBYIOIINE
€CTeCTBCHHOHAYYHbIE
3HaHus. [Ipennoxurs
00BSICHUTETIbHBIE
THIIOTE3bI.
Bona xak pacTBopuTens. MaremaTryeckue
37 Haceliennsie 1 HEHACHILLIEHHBIE pacyeTsl U bubmmorexa [IOK
pacTBOpbl. MaccoBast 10151 npeoOpa3oBaHus https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBODE.
[paktryeckas padota Ne 5 o Teme Maremarnueckue
38 «IpuroroBneHue pacTBOPOB C pacyeTsl U bubnuorexa LOK
OIpeIeIEHHOM MacCOBOM JI0JIeH npeoOpa3oBaHus https://m.edsoo.ru/ff0d5eba
PpacTBOPEHHOTO BEILIECTBAY.
[IpeobpasoBaTh OAHY
¢dhopmy npencraBieHus
39 Kontponbnas padota Ne2 o teme g:;;z;;ﬂg;gxm bubnuorexa LOK
«Kucnopoa. Bogopos. Bomay. ’ https://m.edsoo.ru/ff0d6342
KOTOpPBIE BO3MOXHO
€CTECTBEHHOHAYYHO
HCCIIE/IOBATD.
Pacmo3naBarts,
HCHOJB30BaTh U
40 Oxcupl: coctas, Kiaccupukanus, CO3/71aBaTh bubmuoreka [HOK
HOMEHKJIATypa. OOBSCHUTEIbHBIC https://m.edsoo.ru/ff0d664e
MOJIEJIN U
MPECTABIICHUS
ITonyyenue u xuMuyecKue Pacriosnaat,
41 CBOMCTBA KUCJIOTHBIX, OCHOBHBIX U HCTIOTB3OBATE | bubmorexa LIOK
i CO3/1aBaTh https://m.edsoo.ru/ff0d664e

aM(OTEepHBIX OKCHJIOB.

OOBSICHUTEIILHBIE
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https://m.edsoo.ru/ff0d664e

MOJIENIA U
TIPEACTABICHUS

42

OcHoBaHHUsA: COCTaB,
K1accu(uKanus, HOMEHKIATypa.

Pacno3naBarts,
HCIIOIB30BaTh U
C03/1aBaTh
O0OBSICHHUTEIbHBIC
MOJICITH U
TIPEACTABICHUS

bu6mmoreka IJOK

https://m.edsoo.ru/ff0d67ca

43

[lomydenune u XuMIYecKre
CBOMCTBAa OCHOBaHUM.

Pacno3HaBarts,
UCIIOJIB30BaTh U
CO31aBaTh
00BACHUTEIBHEIE
MOJIENN U
MPe/ICTaBICHUSI

Bu6nnoreka [JOK

https://m.edsoo.ru/ff0d67ca

44

Kucnotsr: cocras, knaccudukanus,
HOMEHKJIATypa.

Pacmoznasars,
HCIIOJIB30BaTh U
c03/1aBaTh
00BACHUTEIBHBIE
MOJIEJIN U
IPEJICTABJICHUS

bubnunoreka LIOK

https://m.edsoo.ru/ffOdfee2

45

IlonydyeHnue u XuMHU4YECKUE
CBOICTBa KUCJIOT.

Pacmo3nasars,
HCIOJIB30BaTh U
co31aBaTh
O0OBSICHUTEILHEIE
MOJIEIIN U
MIPEICTABJICHUS

bubmuoreka LIOK

https://m.edsoo.ru/ffOdfee2

46

Conu (cpeanue): HOMEHKIIATypa,
CHOCO6BI IMMOJIY4YCHU A, XUMHUYCCKHUEC
CBOMCTBA.

Pacno3HaBarts,
HCIOJIBE30BaTh U
CO3/1aBaTh
OOBSICHUTEIILHBIE
MOJIETIN U
MIpEICTaBJICHUS

Bu6nuoreka [JOK

https://m.edsoo.ru/00ad9474

47

[Ipaktnueckas padota Ne 6.
Pemienue sxcriepuMeHTaIbHBIX
3amadq 1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHMYECKUX COCTUHCHUID.

AHanu3upoBars,
HMHTEPIIPETHPOBATH
JTaHHBIE U JIENaTh
COOTBETCTBYIOIIUE
BbIBOZIbI. BerioMHUTD U
IIPUMEHUTh
COOTBETCTBYIOILIUE
€CTECTBEHHOHAYYHbIE

Bu6nmoreka [JOK

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

3HaHusl. [IpennoxuTs
00BACHUTEIbHBIE
TUIIOTE3EL.

48

I'eneTndeckas CBSA3b MEXITY
KJIaCCaMU HEOPTAaHUYECKUX
COETMHEHHH.

[IpeobpazoBaTh OAHY
(hopmy mipencTaBiIeHUS
JIAHHBIX B IPYTYIO.
Paznuuath BOMPOCHI,
KOTOPBIC BO3MOXHO
€CTeCTBCHHOHAYYHO
HCCIIeI0BATE.

bu6nmoreka [JOK
https://m.edsoo.ru/00ad9a50

49

O00011IeHNE U CUCTEMATH3ALIUA
3HAHUMN.

AHanu3upoBarsb,
HMHTEPIIPETHPOBATH
JIaHHEIC U JIeJIaTh
COOTBETCTBYIOIIINE
BBIBOJIbI. BCIIOMHHUTE 1
MIPUMEHUTH
COOTBETCTBYIOIINE
€CTeCTBEHHOHAYYHEIE
3HaHus. [Ipennoxute
00BACHUTEIBHBIE
TUIOTE3HI.

bubaunoreka LIOK
https://m.edsoo.ru/00ad9ch2

50

Kontponbnas padota Ne3 o teme
"OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCAUHEHMM".

Bcnomauts n
MIPUMEHUTh
COOTBETCTBYIOIINE
€CTeCTBEHHOHAYYH
pI€ 3HAHUA.

bubmmoreka IIOK
https://m.edsoo.ru/00ad9ela

51

[TepBBIe MOMBITKH KJIACCUPHUKAITTT
XUMHUYECKHX 371eMeHTOB. [loHsTHe
O IPYIIAX CXOAHBIX 3JIEMEHTOB.

AHanu3upoBarsb,
HWHTEPIPETUPOBATh
JTaHHBIE U JIENaTh
COOTBETCTBYIOLINE
BBIBOJIbI. BcrmioMHNTE U
NIPUMEHNTh
COOTBETCTBYIOLIHE
€CTECTBEHHO-HAY4YHbIE
3HaHus. [Ipennoxurs
0OBSICHUTETIbHBIC
TUIOTE3BI.

Bu6nmoreka [JOK
https://m.edsoo.ru/00ad9ffa

52

Tlepuonuueckuii 3aK0H 1
[Tepuoanyeckas cuctema
XHMHYECKUX demMeHToB []. 1.
Menpeneena.

AHaTM3UpPOBATH,
HWHTEPIIPETUPOBATH
JTAaHHBIE U JIENIaTh
COOTBETCTBYIOIINE

Bu6nmoreka IJOK
https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

BBIBOJIbl. BCIOMHUTE 1

MIPUMEHNTH
COOTBETCTBYIOILINE
€CTeCTBEHHOHAYYHEIE
3HaHusl. [IpennoxuTs
0OBSICHUTETIHHBIC
THIIOTE3bI.
Marematuueckue
53 [lepuomst, rpynIbI, HOATPYIIITEI acdeTHl U bubmorexa [IOK
PHOMBL, TPYHIIEL, HOATPYHIIEL p https://m.edsoo.ru/00ada52c
peoOpa3oBaHus
[IpeobpaszoBath oaH
54 Crtpoenue aromoB. CocTas Cbg M pn eL[CTaBnI[eH}I]m Bubmuoreka [JOK
aTOMHBIX siiep. M30TorbI. PMY TP https://m.edsoo.ru/00ada342
JAHHBIX B PYTYIO.
CrpoeHue 3JeKTPOHHBIX 000J09eK BrISBIATH CBSI3b
4TOMOB 3JIEMEHTOB MeXIy npounTaHHbM | buommoreka [JOK
55 N o .
IMeproandeckoit cucremsr J1. 1. U COBPEMEHHOM https://m.edsoo.ru/00ada6bc
Mengeneena PEATBHOCTHIO.
XapakTepucTuKa XMuMUYECKOTO BrisBnsATh cBsA3b
AJIIEMEHTA I10 €0 MNOJIOKEHUIO B MEeXIy IpounTaHHbM | buommoreka [JOK
56 N N )
IMepuoanueckoit cucreme /1. U. U COBPEMEHHOM https://m.edsoo.ru/00ada824
Mengeneesa. PpEATBHOCTHIO.
3uauenue [leproanueckoro 3aKoHa BoIsSBISATH CBSI3b
57 JUISL pa3BUTUSL HAYKU U MPAKTUKU. MeXIy npouuTaHHsiM | bubGmnorexa LIOK
1. 1. MenjeneeB — y4EHBIH, U COBPEMEHHOM https://m.edso0.ru/00ada96e
MeAaror M rpaIaHuH. pEeaNbHOCTHIO.
Bcnomuuts u
MIPUMEHUTH
ONEKTPOOTPUIATENBHOCTh AaTOMOB p bubnuorexa LJOK
58 COOTBETCTBYIOIINE )
XAMWYECKHUX SJIEMEHTOB. https://m.edsoo.ru/00adaab8
€CTECTBEHHOHAYYHBI
€ 3HaHusl.
Bcnomuuts u
MIPUMEHHUTh
59 Honnas xumudeckas CBs3b C(I)JOTBGTCTB FOLME bubmorexa [IOK
' Yo https://m.edsoo.ru/00adac34
€CTECTBEHHOHAYYHbIE
3HAHUS.
Bcenomuuth u
MIPUMEHUTH
60 KoBanenTtHas nosspHas C(I))OTBGTCTB LG bubmuoreka [HOK
XUMHUYECKAS CBSA3b. yiom https://m.edsoo.ru/00adaab8
€CTEeCTBEHHOHAYYHBI

€ 3HaHMH.



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

61

KoBanenTtHas HenossipHast
XUMHYECKas CBS3b.

MaremaTnaeckue
pac4yeTsl U
peoOpa3oBaHusl.
Bcnomauts u
[IPUMEHUTh
COOTBETCTBYIOIIHE
€CTCCTBCHHOHAYYHEIC
3HAHHUS.

bu6nmoreka [JOK
https://m.edsoo.ru/00adaab9

62

CreneHs OKUCIEHU.

MaremaTndecknue
pacyeTsl U
peoOpa3oBaHusl.
Bcnomauts n
HpI/IMCHI/ITL
COOTBETCTBYIOIIHE
€CTeCTBEHHOHAYYH
bIC 3HAHUA.

Bu6nnoreka [JOK
https://m.edsoo.ru/00adae28

63

OKHUCIUTEIBLHO-
BOCCTAHOBUTCIILHBIC peaKHI/II/I.

MaremaTudecKkue
pacyeTsl U
peoOpa3oBaHusl.
Bcromauts n
MPUMEHUTH
COOTBETCTBYIOLLUE
€CTEeCTBCHHOHAYYH
bI€ 3HAHMS.

bubmnuoreka LIOK
https://m.edsoo.ru/00adb076

64

OKHUCIATENIN U BOCCTAHOBUTEIIH.

BcnoMmauts n
MIPUMEHUTh
COOTBETCTBYIOIIINE
€CTECTBEHHOHAYYHBI
€ 3HaHH.

bubmnuoreka LIOK
https://m.edsoo.ru/00adb076

65

Kontposbaas padota Ne4 o teme
«CtpoeHue aToma. XuMHUeCKast
CBSI3b».

BcnoMmaute n
MIPUMEHUTH
COOTBETCTBYIOLIUE
€CTECTBEHHOHAYYH
bI€ 3HAHUA.

bubmuoreka LIOK
https://m.edsoo.ru/00adb486

66

O00011EHNE U CUCTEMATU3ALIUSA
3HAHUHA

BcromauTts n
IPUMEHUTD
COOTBETCTBYIOLIME
€CTECTBEHHOHAYYHbIE
3HAHUS.

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

67

KonTponbHas pabota aiis
MIPOMEXKYTOUYHON aTTeCTALNH.

BcnoMuauTs 1
MIPUMEHUTH

Bu6nmoreka IJOK
https://m.edso0.ru/00ad9ch?2



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

COOTBCTCTBYIOIIIHE
€CTCCTBECHHOHAYYHBIC
3HaHM.

BcnoMmuuts 1
O0600meHne 1 CUCTeMAaTH3aITHs MIPUMEHUTH

68 3HaHUU 1 COOTBETCTBYIOILINE
€CTECTBEHHOHAYYHbIE
3HAHUS.

Bbu6mmoreka IJOK
https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 68 > 6

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JUIS1 YYEHUKA

Xumus. 8 kiacce/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. Ciagko. U3narensctBo «podayr.

METOAUYECKHUE MATEPHAJIBI IJI51 YUUTEJISA

1. Xumus. 8 knacc. YueOnuk (aBropsl O. C. ['abpuensn, U. I'. Octpoymos, C. A. Cragkos).

2. Metoauueckoe nmocooue. 8 kiacc (aBropel O. C. 'abpuensu, U. I'. Octpoymos, U. B. Akcénosa).

3. Ilporpamma kypca xumuu U1t 8—9 kitaccoB o01eodpa3oBatesbHbIX yupexaenuit (aBropsl O. C. I'abpuensn, C. A. Cnaakos).

4. Pabouas terpanp. 8 kinacc (aBropsl O. C. 'abpuensn, C. A. Cnagkos).

5. Terpanp st 1aGOpaTOPHBIX OMBITOB U MpakTH4Yeckux padoT. § kinacc (aBropsl O. C. I'abpuensn, U. B. Akcénosa, U. I'. OctpoymoB).
6. Xumus B TecTax, 3afadax u ynpaxHeHusx. 8 xiacc (aBropsl O. C. ['abpuensn, U. B. Tpury0uak).

7. DnekTpoHHast popMa yueOHHKA.

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

1. Poccuiickas anextponHas mkona. - https://resh.edu.ru/

2. "Amxumuk" - http:/alhimik.ru

3. XKypnan «Xumus u xxusab»to - https://hij.ru/

4. TTogbopka nuTeparypsl o xumuu - http://c-books.narod.ru/



https://m.edsoo.ru/ff0d61c6

5. Xypuan " 1 cenrsops" - https://1sept.ru/
6. Mudoypok - https://iu.ru/video-lessons
7. COOpHUK cTaTeil 0 XUMHYECKUX dJIEMEHTaX, MLTFOCTPUPOBaHHBIN OMMCAaHUEM dKCIIepuMeHTOB. -http://www.periodictable.ru



