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IHHOACHUTEJBbHAA 3AITMCKA

Pabouast mporpamMmMa 1mo XumMuu s oOy4aromuxcsi 8-9 Ki1accoB cocTaBieHa Ha OCHOBE TpeboBaHUM K
pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON IMpOrpaMMbl OCHOBHOrO oOmiero oOpa3oBaHus,
npejacTaBieHHbIX B (DepepanlbHOM TOCYIAapCTBEHHOM 00Opa3oBaTebHOM CTaHIApTe€ OCHOBHOTO OOILEro
00pa3oBaHus, ¢ y4ETOM paCIpEICICHHBIX IO KjaccaM MPOBEPSEMBIX TPEOOBAHUH K pe3ysibTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTeNbHOIl IpPOrpaMMbl OCHOBHOTO OOIIEr0o OOpa3oBaHHs U 3JIEMEHTOB COJEP)KAHUSA,
NPE/CTAaBICHHBIX B YHUBEPCATbHOM KOAM(UKATOpPEe MO XMMHHU, a TaKkKe Ha ocHOBe lIpumepHOii mporpammsl
BOCIHUTAHUS OOYy4arolMXCAd TMpHU MOJY4YEHUU OCHOBHOTO oOmiero oOpazoBaHusi u ¢ yuetoMm Konuenuuu
npenoiaBaHust yueOHOro npenmMera « XuMus» B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit

Oenepaliny, peaqu3yroMX OCHOBHbIE 001eo0pa3oBarenbHbie porpaMMel (yTB. Pemennem Komneruu
Munnpocsenienust Poccun, nporokosn ot 03.12.2019 N I1K-4BH).

Coznanue nentpa «Touka pocra» MpeAnonaracT OCHaIIeHHE 00Ieo0pa3oBaTeNbHON OpraHu3aluu:
000py/I0BaHUEM, CPEICTBAMU OOYYEHHS U BOCIUTAHUA ISl U3y4€HUs (B TOM 4YHCIE IKCIEPUMEHTAIbHOIO)
MPEeIMETOB, KYypCOB, AMCHUIUIMH (MOZYyJeil) ecTeCTBEHHOHAYYHOW HaIpaBICHHOCTH, IJS PaCIIUPEHUS
coJiepKaHus y4eOHOro nmpeamera «XUMHUsS», KOMITBIOTEPHBIM U HHBIM 000pyI0BaHHEM.

KommuiekT obopynoBanusi obecrieunBaeT 3(PQPEeKTUBHOE TOCTHKEHUE OOpa30BaTEIbHBIX PE3YyIbTaTOB
o0y4aromuMHUCsT 1O MporpaMMaM €CTECTBEHHOHAYYHOM HANpaBICHHOCTH, BO3MOXHOCTH YIIyOJICHHOTO
U3YYEHHUS OTIENbHBIX MPEIMETOB, B TOM 4HcIe Ui (OPMUPOBAHUS H300pETATENHCKOrO, KpPEaTUBHOTO,
KPUTUYECKOTO MBIIUICHUS, Pa3BUTHA (YHKIMOHAIHHOH TPaMOTHOCTH y OOYyYArOIIMXCS, B TOM YHCIE
€CTECTBEHHOHAy4YHOH M MAaTeMaTH4eCKOW. ODKCIEPUMEHT SBJISETCS HCTOYHHUKOM 3HAHUN U KPUTEPUEM HX
UCTUHHOCTHU B Hayke. KoHIenuusi coBpeMeHHOro o0pa3oBaHus MOAPAa3yMEBAET, YTO B yUEOHOM 3KCIIEPUMEHTE
BEIYIIYIO pOJb JOJDKEH 3aHATh CaMOCTOATENbHBIA MCCIECIOBAaTEIbCKUNA YUYEHUYECKUM HKCIepuMEeHT. B
®denepaliIbHOM TOCYIapCTBEHHOM oOpaszoBarenbHOM craHmapre (naee — PI'OC) mponucaHo, 94TO OAHUM U3
YHHUBEpCAIbHBIX Y4eOHbIX AeiicTBuil (manee — YY), mpuoOpeTaeMbIX y4daliuMHCA, JOJDKHO CTaTh yMEHHE
«TIPOBEJICHUSI OIBITOB, MPOCTBHIX 3KCIEPUMEHTAIBHBIX HCCIECJOBAHUM, NPSMBIX U KOCBEHHBIX HM3MEPEHUU C
MCIOJIb30BaHNEM aHAIOTOBBIX U HU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOBY.

Ha 0a3e mentpa «Touka pocra» obecrednBaeTcsi peaau3alys OO0pa3oBaTEIbHBIX IMPOTPAMM
€CTECTBEHHO-HAYYHOH M TEXHOJOTMYECKOW HalpaBICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBUM C
TpeOOBaHUSMU 3aKOHOAATEIHCTBA B cpepe 0OpazoBaHus U ¢ YUETOM pekomeHaanuii degepanbHOro oneparopa
yaeOHOro npeameTra «XuMus».

OO0pa3zoBarenbHas MporpaMma IMO3BOJSET HHTEIPUPOBATh pealu3yeMble IOAXOJbl, CTPYKTYpY H
coJiepaHue TIPH OpTaHu3aIlui 00y4YeHus: XuMuu B 8—9 Kkiaccax.

Hcnonb3oBanue obopynoBanus «Todka pocta» mpu peanuzanuu jaanHod OIl mosBomser co3nathb
YCIIOBUS:

- JUISl pacIIMPEHNUs COAEeP KaHuUs IIKOJIBHOTO XMMUYECKOTO 00pa3oBaHus;

- JUISL TOBBILICHUSI [T03HABATEIbHON aKTUBHOCTH OOYYarOIIMXCS B €CTECTBEHHOHAYYHOM
o0racTu;

-JUJIs1 pa3BUTHUS JINYHOCTU peOCHKA B Ipoliecce 00y4eHHs] XUMUH, €ro clocoOHOCTeN, (OPMUPOBAHUS U
YJIOBJIETBOPEHUSI COLIUAIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

-JJ1s1 pabOThI C OJJAPCHHBIMH IMIKOJbHUKAMHU, OPraHU3alMKM MX Pa3BUTHS B Pa3IMYHBIX O0JIACTAX
00pa3oBaTeNbHON, TBOPUECKON AEATEIBHOCTH.

Temvl n1abopamopubix U NPAKMUYECKUX pabom:

JlaGopatopubie omnblThl (C ucnonb3oBaHueM obopynoBaHus LeHTpa «Touka pocray). PaccmoTpenue
BEIIECTB C pazIMYHbIMU (DU3MUECKHMMH CBOWCTBaMu. PasneneHue cMecu ¢ momoulbio Maraurta. [lpumepsr
¢u3MUecCKUX W XHWMHUYECKUX SBICHHMHA. Peakimu, WUTIOCTpUPYIOLIME OCHOBHBIE TPHU3HAKH XapaKTEPHBIX
peakmuu. Paznoxenue ocHoBHOTO KapOoHaTta meau (I1). Peakius 3amenienns mean sxene3om. O3HaKOMIICHHUE C
oOpasnamu OKcUIOB. B3ammoneiictBue Bomopoma ¢ okcuaom wMemu (lI). OmbiTel, moaTBepkIaromue
XUMHUYECKHE CBOWMCTBA KHCIIOT, OCHOBaHHWU. JlabopatopHbie ombITh. Peaknum oOMeHa MEXIy pacTBOpaMu
anektpoiautoB. (C wucnonb3oBaHuMeM o0opyaoBaHus «Touka pocTa»). PacnosHaBaHWe CONAHOW  KWUC/IOTHI,
XN0puaoBs, BpoMnaoBs, MoanaoB U noaa. BzanmojeHcTBHE cojie aMMOHHUS co Iejodamu. O3HaKOMIIEHHE C
a30THBIMU U (ochopHbIMU yrnoOpeHussMu. IloaydeHne TruIpoKcHAa aTlOMUHHMS M B3aUMOJICHCTBHE €ro ¢
kuciaotamu U menoyamu. [lomyuenune runpokcunon skenesa(ll) u (III) u B3aumozeiicTBie UxX ¢ KUCIOTaMHU U
menoyamu. (C ucnoib30BaHUEM 000pyAOBaHMs LeHTpa «Touka pocTay)

[TpakTueckue pabotel: IlpaBuna TexHHMKH Oe€30MacHOCTH MpU paboTe B XHMMHUYECKOM KaOHHETe.
O3nakomiieHHe C J1abopaTopHbIM oOopyaoBaHueM. OuucTKa 3arpsA3HCHHOM moBapeHHOo#l comu. Ilonyuenue u
cBoiicTBa kuciopoja. IlomyyeHue Bogopoja U M3y4E€HHE €ro CBOMCTB. [IpuroToBieHHMe pacTBOPOB COJIEH ¢
ONpENIETICHHON MacCOBOM 10Jie pacTBOPCHHOTO BelllecTBa. PelieHne sKCnepuMEHTANbHBIX 337a4 110 TEME



«OCHOBHBIE KJIACCHl HEOPTAHUUYECKUX COEAUHEHUI.

Pemienne skcnepUMEHTANBHBIX 3a7ad IO TeMme «DIEKTpOoIUTHYecKas auccouuanusy». [lomyuenue
XJIOPOBOAOPOJA U U3YUYEHHE ero cBOMCTB. Pacnio3HaBanue cyiabhui-, cynbQuUT- U Cyab(haT-HOHOB B

pacTBope. Pemenue skcnepuMeHTaNIbHBIX 3a4a4u no Teme «Kucnmopon u cepa». Ilonyuenue ammuakau
u3ydyeHue ero cBoiicTB. OmpezeneHue MUHEpalbHbIX ynoOpeHuil. KadecTBeHHble peakiuu Ha KapOoHAT- U
cwmkaT-uoHbl. [lomydenne okcuma yriepona(lV) m um3yuenue ero cBoicTB. Pacmo3naBanme kapOOHATOB.
Pemenue skcrepuMeHTanbHBIX 3amad 1Mo Teme «aemeHThl [A—IIIA- rpynnm nepuoauyeckord TaOIUIIbI
XUMHUYECKHMX 3JIEMEHTOB». PellleHne SKCIepUMEHTANBHBIX 3a7ad 1o Teme «MeTalibl U UX COEAUHEHUSD.
PacuerHble 3aaun. BoluncieHus mo XMMHUYECKMM YpPaBHEHUSM MAacChl, 00beMa WM KOJIMYEeCTBa BEIIECTBA
OJTHOTO M3 MPOAYKTOB pPEAKIMU IO Macce HCXOJHOTO BEIIeCTBA, OOBEMY WM KOJMYECTBY BEIECTBA,
COJIEpPKAIIETO ONPEACICHHYIO 00 TPUMECEH.

Pacuernbie 3amaum: BeiuuciieHMe OTHOCHUTENHHOM MOJEKYJSPHOM Macchl BemiecTBa 1o (opmyie.
Brruncnenre MaccoBoil oM 3JIeMEHTa B XMMHYECKOM COEIUMHEHHH. YCTaHOBIEHHUE MpocTeniiei (Gpopmybl
BELIECTBA 10 MAacCCOBBIM JOJIAM 3JeMEHTOB. HaxokaeHue MaccoBOil 10IM pacTBOPEHHOIO BEIIECTBA B
pacTBope. Briuncnenue Maccbl paCTBOPEHHOI'O BEUIECTBA U BOJbI U1l IPUTOTOBIIEHUS pacTBOPa ONPEIEICHHOM
KOHIeHTpauu. OOBEMHBIC OTHOIIEHHUS Ta30B MPH XUMHUYECKUX PEAKIUAX. BBIUMCICHHS O XUMHYECCKHM
YpaBHEHUSAM MAaccChl, 00bEMa U KOJMYECTBA BEIIECTBA OJHOTO M3 MPOAYKTOB PEaKIMH [0 MAacCe UCXOIHOIrO
BEIIIECTBA, 00BEMY WIIM KOJIMYECTBY BELIECTBA, COJACPIKAIIETO OMPENECICHHYIO JOJI0 MpuMeceld. Buruncienus
0 XMMHUYECKUM YpPAaBHEHHUSM pEaKluid MacChl, KOJMYECTBa BEIIECTBA WM O0bEMa IO H3BECTHON Macce,
KOJIMYECTBY BEILIECTBA WJIM OOBEMY OJHOIO M3 BCTYNAIOLUIUX WM IOJYYAIOIIMXCS B PEAaKLUHUU BELIECTB.
O3HakOMJIEHHE CO CBOMCTBaMH U B3aMMOIPEBPAIICHUSAMU KapOOHATOB M THJIPOKApOOHATOB. YCTaHOBJICHHE
npocteiiei (opMyIibl BEIIECTBA 10 MACCOBBIM JOJISIM 3JIEMEHTOB.

JemoncTpauuu: McnbiTaHue pacTBOPOB BEIIECTB HA ANEKTPUUYECKYIO ITPOBOAUMOCTD. [IBHMKEHNE NOHOB
B QJIEKTPUYECKOM IoJie. JIeMOHCTpalys ONbITOB, BBIACHSAIOIINX 3aBUCUMOCTb CKOPOCTH XMMHUUYECKHUX PEAKIIHM
oT pasznuuHbiX (QaktopoB. (C wucnompzoBaHueM obOopynoBaHusi «Touka pocray). Tabmuuslr «OOpaTuMmbie
peakiumy, «XUMHYECKOe paBHOBecHue», «CKOpPOCTh XUMUYECKOM peakiuuy». PacuetHwie 3amaun. Pacuersl mo
TEPMOXUMHYECKUM ypaBHEHUsAM. Dusnyeckue CBONCTBA WIEIOYHBIX METAIOB. B3anmonelcTBUEe OKCHIOB
HaTpusi, MarHus, (ocdopa, cepsl C BOIOH, UCCIIEOBAHIE CBOMCTB MOJMyYSHHBIX MPOAYKTOB. B3anMoneiicTBue
HATpUA U Kanus ¢ Bojoi. Puznyeckue CBOICTBa rajioreHoB. BzaumoieiicTBrue antoMUHUS € XJIOpOM, OPOMOM U
Honom. @usnyeckue CcBOMCTBa rajoreHoB. [lodydeHue XJIOpOBOJOpOAA M pAcTBOPEHHUE €ro B  BOJE.
AJIOTponus. KMCIOpOoJia U cepbl. 3HAKOMCTBO € 00pasliaMy MPUPOAHBIX CyIbGUAOB, cynbdaroB. [lomyuenue
aMMHaka M ero pactBopeHue B Boje. O3HakoMjeHHE C oOpa3llaMd NPUPOJHBIX HUTPATOB, (ocdaTos.
Kpucrannuueckue pemeTku anmaza U rpadura. 3HAKOMCTBO C OOpa3lamMu MPUPOIHBIX KapOOHATOB H
cuukaToB. O3HAaKOMJIEHHE C pa3IUYHBIMU BUAAMHU TOIIMBa. O3HaAKOMIIEHUE C BUJAMH CTEKJIa. 3HAKOMCTBO C
oOpa3liaMu BaXKHEWIIMX COJel HaTpus, Kalusd, NPUPOIHBIX COCIWHEHUH Kalbllusd, pydaMu >Keiesa,
COCIMHEHUSIMU allIOMUHUA. B3auMopeicTBUe IIENOYHBIX, IIEI0YHO3EMENbHbIX METAJUIOB U aIOMUHHUS C
Botol. CkuraHue »kenesa B KHCIOpOAE M xyope. Mozenu MOJEKyJl OpPraHM4eCKMX COEIMHEHUH, CXEMBI,
Tabnuubl. 'opeHne yriaeBosiopoaoB U 0OHapy)EeHUE MPOAYKTOB X ropeHus. OOpa3ipl HepTH U NMPOIYKTOB UX
nepepaboTKU. Bu1eoonsIThl 10 CBOMCTBaM OCHOBHBIX KJIaCCOB BEIECTB.

OBIIASA XAPAKTEPUCTUKA YYEBHOT' O TIPEAMETA «XUMMUSI»

Bxnag ydeOHoro mpeamera «XuMus» B JOCTHKEHHE I€J€ll OCHOBHOTO o0OIIero oOpa3oBaHHs
OoOyCIIOBJIECH BO MHOIOM 3HAUE€HHEM XHMHUYECKOWM HayKd B TIO3HAHMM 3aKOHOB MPHUPOJABI, B Pa3BUTUHU
IPOU3BOIUTENBHBIXCUI OOIIIECTBA U CO3JJaHUM HOBOM 0a3bl MaTepHAIbHOM KYJIbTYPHI.

XuMHUs Kak 3JE€MEHT CHCTEMbI €CTeCTBEHHBIX HAayK PaclpOCTpaHWIIa CBOC BIMSHUE Ha BCE O0JIACTH
YeJIOBEYECKOr0 CYIIECTBOBAHUS, 3a/ajla HOBOE BUICHHE MHpPA, CTala HEOThEMJIEMBIM KOMIIOHCHTOM MHPOBOM
KYJIBTYpPbI, HEOOXOJUMBIM YCJIIOBUEM >KHU3HMU OOIECTBA: 3HAHHE XUMHUHU CIYKHUT OCHOBOU At popMHUpOBaHUS
MHUPOBO33PEHHUS YEIOBEKa, €ro MPEJCTAaBICHHA O MaTepUAIBbHOM CIUHCTBE MHpPA; BAXHYIO POJb HIPAIOT
dbopMupyeMbie XUMHUEH TTPEJICTABICHUS O B3aMMOIIPEBPAILIEHUSIX SHEPTUU U 00 SBOIOIMH BEIIECTB B MPUPO/IE;
COBpEMCHHAaA XUMUA HAIIpaBJICHA Ha PCUHICHUC [JI00AJIBHBIX HpO6J’I€M YCTOI\/'I‘—II/IBOFO Pa3BUTHA YCJIOBCUYECTBA —
CBIPBEBOIL, PHEPTETUUECKOM, MUTIIEBON U SKOJIOTHYECKOH 0€30MacHOCTH, MPoOIeM3ApaBOOXPAHEHHSL.

B YCII0OBUAX BO3pACTAOIICTO 3HAYCHHA XHUMHHU B XKHU3HU O6H.[€CTBa CYIIECTBECHHO ITOBBICHUIIACH POJIb
XUMHYECKOTo 00pa3zoBaHus. B mimaHe coluanu3alyil OHO SIBISETCS OJHUM U3 YCIOBUM (OPMUPOBAHHS
HWHTCEJUICKTA JIMYHOCTHU U TAPMOHHUYHOT' O ee Pa3sBUTHA.

CoBpeMEHHOMY 4YEJIOBEKY XHMUYECKHE 3HAHUS HEOOXOAMMBI Ml MPUOOPETeHHs OOIIEKYIbTYPHOTO
YPOBHSI, TO3BOJIAIONIETO YBEPEHHO TPYIAUTHCS B COIIMYME W OTBETCTBEHHO y4YaCcTBOBATh B MHOTOOOpa3HOM
YKU3HU OOIIECTBA, AJI1 OCO3HAHMS BaXHOCTH Pa3yMHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U 30POBBIO JPYTHX,
K OKpY>Karollel MpupoaHON cpeie, sl TPaMOTHOTO TMOBEJICHHS MPY UCIIOJIb30BAHUYU PA3TMYHBIXMATEPHUATIOB U



XUMHUYECKHUX BEIICCTB B MIOBCEIHEBHOM KU3HH.

XuMu4eckoe 00pa3oBaHrE B OCHOBHOM IIKOJIE SIBISETCS 0a30BBIM IO OTHOIICHHUIO K CHCTEME OOIIEeTO
XUMHYECKOTO 00pa3oBaHus. [109ToOMy Ha COOTBETCTBYIOIIIEM €My YPOBHE OHO pPEAM3yeT MPHUCYIIUE O0IIeMy
XUMHYECKOMY 00pa30BaHUIO KITFOYEBBIE [IEHHOCTH, KOTOPBIE OTPaXKAIOT TOCYAapCTBEHHBIC, OOIIECTBEHHBIC U
WHIUBUIyaJIbHBIC TIOTPEOHOCTH. DTUM OMPEISIACTCS CYITHOCTh OOIIEH CTpaTeruud OOydeHHs, BOCIUTAHUS U
pa3BUTHS 00YYAIOMINXCS CPEACTBAMH YIEOHOTO MpeaMeTa « XUMHUS.

W3yuenne mpeamera: 1) cmocoOCTByeT pealu3alldii  BO3MOXHOCTEH JUISI CaMOpPasBHTHSA U
bopMHUpOBaHUS KYJIbTYPbl JIMYHOCTH, ¢¢ 0OIed ¥ (GYHKIMOHAIBHOW TI'PaMOTHOCTH; 2) BHOCHT BKJaJ B
(GhopMHUPOBaHKE MBINIJICHUS U TBOPUYECKHUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB UX CAMOCTOSITEIIBHOW yU4eOHOM
JESTEIIbHOCTH, JKCIIEPUMEHTAIBHBIX M HCCICIOBATEIIbCKUX YMEHUW, HEOOXOIMMBIX KaK B TIOBCEIHEBHOM
JKH3HH, TaK U B IPOPECCHOHATBHON AEATEIBHOCTH; 3) 3HAKOMHUT CO CIEHU(UKON HAaydHOrO MBIIUICHUS,
3aKJIaJIbIBACT OCHOBBI IEJIOCTHOTO B3IUIAJa HA €IWHCTBO TPUPOJLI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM
3TarnoM B (OPMHPOBAHUH €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH TOJIPOCTKOB; 4) CrIOCOOCTBYET (hOPMHUPOBAHUIO
[IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSAM, K MPUPOJIE, K YEIOBEKY, BHOCHT CBOW BKJIAJ B
9KOJIOTHYECKOe 00pa30BaHUE IIKOJIBHUKOB.

Ha3BanHble HampaBlieHUs B OOYYEHHUH XMMHH OOECIEYMBAIOTCS CIECIM(PUKON COIEpKaHUS IPEeIMETa,
KOTOPBIA SBJISETCS MEIaroruvecK aJalTHUPOBAHHBIM OTPaKCHHEM 0a30BOM HAYKHM XUMHUHU Ha ONPEICIICHHOM
JTane e¢ pa3BUTHUA.

Kypc xumMuu OCHOBHOM IIKOJIBI OPHEHTUPOBAH HA OCBOCHHE OOYYAIOMIMMHKCS OCHOB HEOPTraHUYECKON
XUMHUH 1 HEKOTOPBIX IMOHSATUH U CBEJICHUH 00 OTIEIBHBIX 00BEKTaX OPraHNIEeCKONH XUMUHU.

CrtpykTypa coaepkaHusi npeamera copMUpoBaHa HA OCHOBE CHCTEMHOrO MOAXO0Ja K €ro W3Y4YEeHHIO.
CopepxaHue CKIQJBIBACTCS U3 CUCTEMBI MOHSATHI O XMMHYECKOM 3JICMEHTE M BEUIECTBE U CHCTEMbI TIOHSITHIO
xuMuueckor peakuuu. O0e 3TH CUCTEMBbl CTPYKTYPHO OPraHH30BaHbl MO MPUHIHUIY IOCIEI0BATEIHLHOTO
pa3BHUTHS 3HAHUI HA OCHOBE TCOPCTHUYCCKUX MPEICTABICHUN PA3HOTO YPOBHS: aTOMHO-MOJICKYJIIPHOTO YUCHUS
KaK OCHOBBI BCEro ecrtecTBO3HaHus, ypoBHs [lepuoamueckoro 3akona J[. M. MenzaeneeBa Kak OCHOBHOTO
3aKOHA XWMHH, YYEHHUS O CTPOCHHHM aTroMa W XHMHYECKOH CBSI3W, MPEACTABICHUN 00 3JICKTPOITHTHUYECKOU
JUCCOITMAIIMY BEIIECTB B pacTBOpax. TeopeTHYecKWe 3HAHMUS PACCMATPHUBAIOTCS HA OCHOBE AMITUPHUUYCCKU
MOJTyYEHHBIX W OCMBICICHHBIX (DaKTOB, PA3BUBAIOTCS IOCIICIOBATCIILHO OT OJHOTO YPOBHS K JPYyromy,
BBIMOJHSAS (YHKIUU OOBSCHEHHS M MPOTHO3UPOBAHUS CBONCTB, CTPOCHHUSI U BO3MOXHOCTEH MPAKTHUECKOTO
MPUMCHCHUS U TIOJTYICHHS H3y4aeMbIX BEIICCTB.

Takasi opraHuzanus COACPXKAHHS Kypca CIIOCOOCTBYET MPEICTABICHUI0O XUMHUYCCKOW COCTABIISIONICH
HAyYHOW KapTHHBI MHpa B JIOTMKE €¢ CHUCTEMHOW mpuponbl. Tem cambiM oOecreunBaeTcss BO3MOXKHOCTH
dbopMUPOBaHUS Y O0yUJaAOIMUXCS [ICHHOCTHOT'O OTHOIICHHSI K HAyYHOMY 3HAHHIO I METO/IaM ITO3HAHUS B HAYKeE.
BaxxHo Takke 3aMeTUTh, UTO OCBOCHHE COJEp)KaHUs Kypca MPOUCXOAMT C MPUBIECYCHHEM 3HAHUN U3 paHee
U3YYEHHBIX KypcoB: «OKkpyxatomuii Mup», «buonorus. 5—7 knaccs» U «Puzuka. 7 Kiacey.

HEJIN N3YUYEHUS YYEBHOI'O ITIPEJMETA «XUMMSI»

K HanpaBneHuo nepBOCTENEHHON 3HAYUMOCTH TPHU peanu3aiii 00pa3oBaTeNbHbIX QYHKIHI TpeaMeTa

«XuMHS» TPAAUIMOHHO OTHOCAT (hOopMHpOBaHHE 3HAHWN OCHOB XUMHYECKOW HAayKd Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOH JEATeIbHOCTH YelIOBEKa W KaK OJHOTO0 W3 KOMIIOHEHTOB
MHUpPOBON KyIbTyphbl. 3ajaua MpeaMera COCTOMT B (OPMHpPOBAHHHM CHCTEMbl XUMUYECKHUX 3HAHUNM —
BOKHEUIUX (AKTOB, TOHSTHH, 3aKOHOB U TEOPETHYECKUX TIOJIOKEHUHM, JOCTYMHBIX 0000IIeHUH
MHUPOBO33PEHYECKOTO XapaKTepa, S3bIKa HaYKH, 3HAHUH 0 HAYYHBIX METO/JaX M3YYECHUS BEIIECTB M XUMUYECKUX
peaknuid, a Takke B (OPMHPOBAHMHM W PA3BUTHH YMEHHH M CIIOCOOOB JEATCIIEHOCTH, CBSI3aHHBIX C
IUTAHUPOBAHUEM, HAONIOACHHUEM M TPOBEACHHUEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJICHHEM MpaBUI
0e30macHOTO 00paIeHus C BEIIECTBAMH B ITOBCETHEBHOM JKU3HMU.

Hapsiny ¢ 3TUM Tienu u3ydeHHs MpeaMeTa B MPOrpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI C yUETOM
HOBBIX IPUOPUTETOB B CHCTEME OCHOBHOIO 001miero oopazoBanus. Ceroanst B 00pa3oBaHUU 0CO00 3HAUMMOM
NPU3HACTCS HANPABIEHHOCTh OOYUYEHHUS Ha pPa3BUTHE W CaMOpPa3BUTHE JMYHOCTH, (OpPMUpOBaHUE €€
WHTEIUICKTa W OoO0med KyiapTypel. OOydeHHE YMEHHWI0 YYHTBCS H IPOJOJDKATh CBOE 00Opa3oBaHUE
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOW M3 BOKHEHIINX (QYHKIMH Y4eOHBIX IPEIMETOB.

B cBsi3M ¢ 3TUM TIpU WM3YYECHHUH TPEIMETa B OCHOBHOMW INIKOJIE JOMHHHPYIOIIEE 3HAUYCHUE MPUOOpeTn
TaKUEIENH, KaK:

— (GopMUPOBaHWE WHTEIUICKTYalIbHO PAa3BUTOW JIMYHOCTH, TOTOBOW K CamMoOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY TIPUHATHUIO pEIIEHUH, CHOCOOHOW amanTHpOBaThCS K  OBICTPO
MEHSIONTUMCS YCIIOBHSIM JKU3HH;

— HANPaBIEHHOCTh OOYUEHHUs Ha CUCTEMATHUYECKOE MPUOOIICHHE YUYalIMXCs K CaAMOCTOSITENbHOM
MO3HABATEIIGHON JICSATEILHOCTH, HAayYHBIM METOJaM TIO3HAaHHs, (OPMHUPYIOINIMM MOTHBALMIO M Pa3BUTHE
CIIOCOOHOCTEH K XHUMHHU;



— o0ecrieyeHHe  yCJIOBUH,  CIIOCOOCTBYIOIIMX  NPHOOPETEHHIO  OOyYarOIIMMHUCS  OIBITa
pa3HOOOpa3HON AESITENFHOCTH, TIO3HAHKSI U CAMOIIO3HAHUS, KJIFOUEBHIX HABBIKOB (KIFOUEBHIX KOMIIETCHIIHN),
MMEIOIIMXYHUBEPCAIBHOE 3HAUCHHE JIUTSI PA3JIMYHBIX BUIOB JCITEIEHOCTH;

— dbopmMHpoBaHHE YMEHUI OOBACHATH M OLEHHUBATDH SBJICHUS OKPY)KAIOLIEr0 MHpa Ha OCHOBAaHUH
3HAHWU U OIBITA, HOJTYYCHHBIX IPH U3YYCHUU XUMHUU;

— dbopMupoBaHHEe y OOYYAIOIMIUXCS TYMAHHUCTHYECKUX OTHOIICHWH, TMOHUMAHHUS IEHHOCTU
XMMHYECKUX 3HAHWH IS BBIPAOOTKHM SKOJOTMYECKH IIeJIeCO00pa3HOro TMOBENEHHS B OBITY M TPYIOBOM
JeSITEIbHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/I0POBbS U OKPYXKAIOIEH MPUPOIHOMN CPEIbL;

— pa3BUTHE MOTHBAIMHM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOEHHUSI OOIIIEYEIOBEUYECKUX LIEHHOCTEeH, T'OTOBHOCTH K OCO3HAHHOMY BBIOOpY mpodmis u
HAIpPaBJICHHOCTH JajbHEHINEr0 00yJeHusI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIJIAHE

B cucreme obmiero oopazoBanus «XuMus» MpU3HaHA 00S3aTENFHBIM YY€OHBIM MPEIMETOM, KOTOPBIH
BXOAHUT B COCTaB HpeI[MCTHOﬁ obiactu «ECTGCTBGHHO-HayLIHBIC npeaAMCTLI».

Y4eOHbIM TUIaHOM Ha ¢ n3ydeHue oTBeAeHO 136 yueOHbIX yacoB — 1o 2 4. B HeAeI0 B 8 u 9 kimaccax
COOTBETCTBEHHO.

COJAEPKAHUE YYEBHOI'O ITPEJMETA

8 KJIACC

IlepBoHaYaJbHbIE XMMHYECKHE IOHATHSA

[Tpeamer xumuu. Posib XuMuM B KU3HU 4enoBeka. Tena u BemecTBa. PU3NUECKUe CBONCTBA BELIECTB.
ArperatHoe coctosiHue BelecTB. [loHsiTHE 0 MeTOAax MO3HAHUS B XUMUU. XUMHUS B CUCTeME HayK. UucTbie
BelecTBa U cmecu. CriocoOsbl pa3zieneHns cMecei.

ATOMBI U MOJIEKYJIbI. XUMHUECKHE 1eMEHThl. CUMBOJIBI XUMHUYECKUX 3J1EMEHTOB. [IpocThie U Cllo)KHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas popmyna. BaleHTHOCTh aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa
BemecTB. OtTHocuTenbHass aToMHass Macca. OTHocuTenbHas MoJIEKyJIsipHas Macca. MaccoBas 10
XUMHUYECKOI'0 2JIEMEHTA B COCTUHEHUH.

Pu3nyecKue U XUMUYECKHUE SBJICHUSA. XUMUYECKasl peaklus U €€ MPU3HaKU. 3aKOH COXPaHEHMsI MacChl
BEIIeCTB. XHUMHUeckHe ypaBHeHUs. Kiaccupukanus XUMHUYECKHUX peEaKkIUil (COeIUHEHMs], Ppa3sIoKEHUs,
3aMeleHus, 0OMeHa).

XVUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOH MOCYOH, ¢ MpaBUiIaMy paboThl B J1aDOpaTOpUu
U NpueMaMu oOpalleHus ¢ JabopaTOpHBIM O0OPYIOBAaHUEM; M3YYEHHE M ONHMCAaHUE (PU3UYECKUX CBOICTB
00pa3110B HEOPTaHWYECKUX BEIECTB; HaOoieHue (pu3nyeckux (IJIaBlI€HUE BOCKA, TasHUE JibJja, pacCTUpaHUe
caxapa B CTYNKE, KAIIEHHE M KOHJIEHCAIMs BOJABI) U XMMHUYECKUX (TOpPEHUE CBEYM, NMPOKaJIMBAaHUE MEIHON
MIPOBOJIOKH, B3aUMOJIEHCTBUE MEJla C KUCJIOTOW) SIBJICHUN, HAONIOJEHUE U ONUCaHHE MPU3HAKOB MPOTEKAHUS
XUMHUYECKHX peakuuil (pas3iokeHue caxapa, B3aUMOJEHCTBHE CEpHOM KHUCIOTHI C XJOPUAOM Oapwus,
pasznoxenue ruapokcuna meau(ll) mpm HarpeBanum, B3aumojieicTBHE kene3a ¢ pactBopoMm conu Mmeau(Il));
U3y4yeHre crnocoOOB pa3zieNieHust cMecel (C MOMOLIbI0 MarHUTa, GUIBTPOBAHKE, BbIIApUBAHUE, AUCTUILIALNS,
xpomaTorpadusi), IpoBeIeHUE OUNCTKH MOBAPEHHOMN COJIN; HAOII0ACHUE U ONTUCaHUE Pe3y/IbTaTOB NPOBEICHUS
OTIBITA, WJUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHHs MAacChl; CO3/IaHHE MOJIesIel MOJIeKyI (I1apOCTEP KHEBBIX ).

Baskneiilue npeacTaBuTe/ M HEOPraHUYECKHUX BELECTB

Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kucinopon — anemMeHT u npoctoe BemecTtBo. Haxoxaenne
KHCJIOpo/a B Tpupoze, (U3NYecKue M XUMHUecKue cBoicTBa (peakuuu ropenus). Oxcuabl. IIpumenenue
kucaoposa. CrocoOsl MmosyuyeHus: KUcaopoia B 1a00paTopuu U MpOMBIIIIEHHOCTH. KpyroBopoT kucinopoaa B
npupoze. O30H — aJUI0TPONHAsE MOJU(PHKAIMA KUCIOPOAA.

TeroBoil 3P PeKT XUMHUECKON peakIuy, TEPMOXUMHUYECKHE YpaBHEHUS, 3K30- U SHAOTEPMHUUYECKHE
peakuuu. TOIUMBO: yrojb M MeTaH. 3arps3HEHUE BO3/yXa, YCHWJIEHHE MapHUKOBOro 3¢ddexra, paspyiieHue
030HOBOTO CJIOSI.

Bomopon — »snemeHT M mpoctoe BemecTBo. HaxokaeHue Bojopoja B mpupoze, (uzndeckue u
XUMHYECKHECBONCTBA, MPUMEHEHHE, CIIOCOOBI MmosydyeHus. Kucnotsl u conu.

KonungectBo BemectBa. Monbs. MonsipHast Macca. 3akoH ABoraapo. MossipHblii 00bEM razoB. Pacuérsl
MOXUMUYECKUM ypaBHEHUSIM.

®uznyeckue cBoiicTBa Boiabl. Bonma kak pactBoputens. PacTBopbl. HacklllleHHbIE U HEHACHIILIEHHBIE



pactBopbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 10Js BEUIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA
Bozbl. OcHOBaHMs. POk pacTBOPOB B IPUPOJE U B )KU3HU UesnoBeka. KpyroBopot Bozbl B IpUpPOJE.
3arpsi3HeHUE NPUPOAHBIX BOJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranndeckux coenuuenuit. Okcunbl. Knaccudukanms oKCHI0B: coleo0pa3yrolue
(ocHOBHBIE, KHUCTIOTHBIE, aMpOTepHbIe) U HecojeoOpasywomue. HomeHknarypa okcuaoB (MeXIyHapoaHas U
TpuBHasibHasA). Pu3nueckre U XUMHUYECKUE CBOMCTBA OKCUI0B. [lomyueHune okcuioB.

OcnoBanus. Knaccudukanuss ocHOBaHMIL: IICTOYM W HEpacTBOpPHMBbIE OCHOBaHUA. HomeHknarypa

OCHOBaHUH (MEXIyHapoJHasi U TpuBUalbHas1). PU3NUECKHE U XMMHUYECKHUE CBOMCTBA OCHOBAHUU.
[Tonyuyenne OCHOBaHUIA.

Kucnotel. Knaccudukamuss xucnor. HomeHkiatypa KucinoT (MEXIyHapoAHAass ¥ TpPUBUAIbHAS).
®dusnyueckue U XMMUYeCcKue cBoicTBa KucioT. Pan aktuBHoctu MetauioB H. H. bekeroBa. [lonyuennekucnor.

Conu. Homenknatypa coiield (MexAyHapoaHasi U TpUBHAJIbHAS ). PU3MUECKUE U XHUMHUYECKHE CBOMCTBA
coseil. [Tonyuenue cosen.

I'eneTnueckas cBs3b MEXIY KJIaCCaMU HEOPTraHUYECKUX COCTUHEHUN.

XVMMUYECKUN HKCIEPUMEHT: KaueCTBEHHOE OIIPENEICHUE COACpKAHMUS KUCIOpPOJa B BO3IYXE;
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M M3yYEHHE CBOWCTB KHCIOpOJa; HaOINIOEHHE B3aUMOACHCTBUS
BELIECTB C KUCJIOPOJOM U YCJIOBHMS BO3HUKHOBEHMS M IPEKpALllEHUs] ropeHus (moxapa); O3HAKOMIIEHHUE C
o0Opa3laMu OKCHUJIOB U ONKMCAaHWE MX CBOWCTB; MOJyuyeHUE, coOupaHue, paclio3HaBaHUE U M3yU€HUE CBOWCTB
Bojiopofa (ropeHue); B3aummojeiictBue Bojopona ¢ okcugoMm Meau(Il) (Bo3MOXHO HCMONb30BaHHE
BUIEOMATEPHAJIOB); HAOIIOZCHHE O0pa3IOB BENIECTB KOJMYECTBOM 1 MOJIb; HCCIEAOBAaHHE OCOOCHHOCTEU
PacCTBOPEHHUS BEIIECTB C Pa3IMYHOW paCTBOPUMOCTBIO; IPUTOTOBICHUE PACTBOPOB C OMPENEICHHON MacCOBOM
JI0JIell pacTBOPEHHOI'O BEIIECTBA; B3aMMOJAEWUCTBUE BOJbI C METalIaMU (HaTpUeM U KajiblMeM) (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB); ONPEICICHUE PACTBOPOB KUCIOT U IEI0YEH ¢ MOMOIIBIO WHIUKATOPOB;
UCCJIEJOBaHUE OOpPA3I[0B HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB; HAOJIOJIEHHUE M3MEHEHUS OKpAacKu
WHAMKATOPOB B PAacTBOpaxX KHUCIOT M IIenouei; u3ydeHue B3aumojeicTBusi okcuna menu(ll) ¢ pactBopom
CEpPHOM KHUCIOTHI, KHCIOT C METaUIAMM, PEaKLUi HEWTpaJIM3aluy; MOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJIHOI'0 METaJlIa APYTUM U3 PAaCTBOPA COJIM; PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME

«Baxneimme Kinaccbl HEOPraHMUYECKUX COSUHEHUI».

Iepuoauveckuii 3axkoH u Ilepuoguyeckasi cucreMa xummuueckux 3jemenToB JI. U. MenpaeseeBa.
Crtpoenne aToM0B. XMMH4YeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHUT

[IepBble MOMBITKK KIACCH(PUKAIUU XUMUYECKUX AIeMeHTOB. [[oHsATHE O Tpymmax CXOAHBIX JIEMEHTOB
(IenovHble M IIEIOYHO3EMENbHbIE METallIbl, TaJIOT€Hbl, NHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yroT
am(bOTepHBIE OKCUIBI U TUAPOKCUJIBL.

Ilepnonnueckuii 3akoH. Ilepmogmueckass cucrema xumuueckux odnemeHtoB [[. M. Menneneesa.
KopoTtkonepruoanas u anunHonepuoaHas ¢opmbl [leprogndeckoit cuctembl xuMudeckux anemeHToB JI. .
Menneneesa. [lepuonsl u rpymnmbl. @U3NYECKUl CMBICT MOPSAKOBOIO HOMEpAa, HOMEPOB MEPHOJIa U TPYMIIbI
JJIEMEHTA.

Crtpoenue aromoB. CoctaB aToMHbIX siaep. M3oTonbl. DnekTponsl. CTpoeHUe ANEKTPOHHBIX 000JI0YeK
aToMoB mepBbix 20 xumuyeckux 31neMeHToB llepuoaunueckoit cucremsl Jl. 1. MenneneeBa. XapakTepucTuka
XAMHYECKOT0 3JIEMEHTA IO €ro nojioxkeHuto B [lepuoguueckoii cucreme . 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs paguyca aTOMOB XMMHMYECKHX DJIEMEHTOB, METAUNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IpynmnaMm M nepuogam. 3Hadenue llepuoanueckoro 3axona u Ilepuognueckoit
CHUCTEMbl XMMHYECKUX 3JEMEHTOB UIsl pa3BUTUs Hayku U npaktuku. J. W. MenneneeB — yu€HbIl u
rpaKAaHHH.

Xumnueckasi cBsi3b. KoBajeHTHass (MOJSIpHAsE W HEMOJSPHas) CBA3b. OJIEKTPOOTPULIATENBHOCTh
XUMHYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenp okucneHus. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. Ilpomecchl oOKuciaeHus u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIH.

XUMHUECKUH SKCIEPUMEHT: MU3y4eHHEe OOpa3lloB BEIIECTB METAIJIOB M HEMETAJIOB; B3aUMOJICHCTBHE
THAPOKCHIA IMHKA C pacTBOpPaMH KHCIOT W ILENO0Yel; MPOBEIEHUE OMBITOB, WJUIFOCTPUPYIOLUIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU (TOpEeHHE, PeaKIIuK Pa3IioKeHUs, COeTUHEHNUS ).

Me:xnpeamerHbie CBA3H

Peanuzanus MeXnpenIMeTHBIX CBA3ed IMpH HM3Y4eHHHM XHMUH B 8 Kilacce OCYIIECTBISIETCS dYepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATHH, TaK U MOHSTUM, SBISIOMIUXCS CUCTEMHBIMH JJIs
OTJIENIbHBIX NIPEAMETOB ECTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecrecTBEHHO-HAay4YHbIE MOHATHSA: HAy4YHBIH (akT, TMIIOTE3a, TEOpHUs, 3aKOH, aHallU3, CUHTE3,
KJaccu(uKaius, NepuoIMIHOCTb, HAOII0IEHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, U3MEPEHHUE, MOJIEIb,IBICHUE.

®dusnka: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHJ, W30TOIbI, PaJIUOaKTHUBHOCTb,



MOJIEKYJIa, SJIEKTPUYECKHIA 3apsij, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIEeCTBA, ra3, (U3HIeCcKue
BEJIMYMHBI, €IUHULIBI U3MEPEHUS, KOCMOC, TJIAaHETHI, 3B€3/1b1, COHIIE.

buonorus: gporocunTes, nprxanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEPATBI, TOPHBIE MOPOIBI, TOJIE3HBIE UCKOMAEMbIE, TOTUIHBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XuMHYecKasi peakuus

Ilepnonnueckuii 3akoH. Ilepuoamueckass cucrema xumuueckux oanemeHtoB [[. WM. Mengeneesa.
Crpoenne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKUX 3JIEMEHTOB IMEPBBIX TPEX MEPUOJIOB,
KaJIis, KaJblUs U UX COCIMHEHUI B COOTBETCTBUM C IOJOKEHHEM 3JIeMEHTOB B lleproanueckoi cucreme u
CTPOEHUEM UX aTOMOB.

Crpoenue BellecTBa: BHJIBI XUMUYECKOM CBSI3U. THUNBI KPUCTAIMYECKUX PEMICTOK, 3aBHCUMOCTH
CBOMCTBBEIIECTBA OT TUIIA KPUCTAUINYECKON PEIIETKH U BUJIa XUMUYECKON CBA3H.

Knaccudukanus U HOMEHKJIATypa HEOPraHMYECKMX BeIIeCTB (MEXIyHApoJIHas U TPUBUAIbHAS).
XUMHYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMUXCA K PA3IUMYHBIM KJaccaM HEOPraHUYEeCKUX COCAUMHEHUMH,
TE€HETUYECKasl CBSI3b HEOPraHUYECKHUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakiuid O pa3IUIHbIM MpU3HAKaM (II0 YHCIy M COCTaBY YYaCTBYIOIIUX
BPEAKIMH BEIIECTB, M0 TEIJIOBOMY 3(PPEKTy, 10 U3MEHEHUIO CTETIEHENH OKUCICHHS] XUMUYECKUX IJIEMEHTOB, 110
00paTUMOCTH, 10 YYacCTHIO Karajmu3atopa). OJK30- U DJHAOTEPMHUYECKHE PEaAKIUH, TEPMOXMUMHUYECKUE
YpaBHEHUS.

[TonsiTHE O CKOPOCTH XUMHUYECKOW peakiuu. [loHsaTHe 00 0OpaTHMBIX M HEOOPATUMBIX XUMHUYCCKUX
peakuusx. IIoHATHE O TOMOT€HHBIX W TIETEPOreHHbIX peakuusax. IloHsATHE O XMMUYECKOM pPaBHOBECHUHU.
DaKTOpPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOHN PEaKIUU U MOJ0KEHHE XUMUYECKOTO PABHOBECHSI.

OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JIEKTPOHHBIN OanaHc OKHUCIIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBlI€HHE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi C
UCIIOJIb30BaHNUEM METOAadJIeKTPOHHOr0 OanaHca.

Teopust 3ME€KTPOTUTHUECKON IUCCOLMALMHU. DJIEKTPOJUTHl U He- 3JIEKTPOIUTHL. KaTHOHBI, aHHOHBI
MexaHu3M JucCOLMAalMU BEIIECTB C Pa3IMYHBIMM BHJIAMH XHMHYECKOW CBA3U. CTENeHb IUCCOLUALUU.
CuiibHBIC U CJTa0bIe SJIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Yciao0BHS MPOTEKAHUS PEaKIUil HOHHOTO 0OMEHa, TOJHbIE U COKPAIICHHBIE
WOHHBIE ypaBHeHHMs peaknuii. CBOHCTBa KHCIOT, OCHOBaHHMH M COJiell B CBeTE€ NpEACTAaBICHUN 00
3JIEKTPOJIUTUYECKON Aucconnanu. KauecTBeHHble peakiiiy Ha HOHBL. [IoHsATHE O THApOIN3E COMe.

XUMHUYECKUN SKCIEPUMEHT: 03HAKOMIICHHE C MOJCIISAMH KPUCTAJUIMUYECKUX PEIICTOK HEOPTaHUYECKUX
BEIIECTB — METAIUIOB U HEMeTauioB (TpaduTa M anMasa), CIOXKHBIX BeHIECTB (XJIOpUIa HATPHUS);
WCCJIC/IOBAHNE 3aBHUCHUMOCTH CKOPOCTH XHWMHUUYECKOW pEaKIMH OT BO3JCHCTBUS PA3IMUHBIX (PAKTOPOB;
HCCJIEI0BAHKE BJIEKTPOIIPOBOIHOCTH PACTBOPOB BEMIECTB, MpPOLIECCa TUCCOLUUALMNA KUCIOT, WIEN0YEH U coyen
(BOBMOXHO HCIOJB30BAaHUE BHJIEOMATEPHANIOB); IPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MpOTEKaHUs peaklMuii HMOHHOTO oOMeHa (oOpa3oBaHHME OCajKa, BbIJCNEHHWE Tra3za, O0Opa3oBaHHUE BOJIbI);
OTIBITOB,WJUTFOCTPUPYIOLIUX MPUMEPHl  OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX peakiuii (TropeHue, peakiuu
Pa3NoKEHUs, COCIMHEHNS); PACTIO3HABAaHNE HEOPTaHWYECKUX BEUIECTB C MOMOUIBI0 KaU€CTBEHHBIX PEaKlUi Ha
WOHBI;, pEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranibl u UX cOeMHEHUS

OO6mass xapaktepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE CTENeHU
okucieHus. CTpoeHue u (PU3NYECKUe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XWMHUYECKHE CBOMCTBA Ha
npuMepe xjopa (B3auMOJAEWCTBHE C MeTalIlaMH, HEeMeTallaMH, Ienodamu). XsopoBoaopod. ComsiHas
KHUCJIOTa, XUMUYECKHE CBOWMCTBA, MOIy4YeHHE, TpUMeHeHHe. JelicTBrue XJopa U XJIOPOBOJOPOAa Ha OPraHU3M
yesioBeka. BaxxHelnme Xmopuibl M X HaX0XKJI€HHUE B IPUPO/IE.

OO6mas xapaktepucTuka 3JeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEepHBIE
CTENEHUOKHUCIICHHUS.

CtpoeHue u (¢u3MyYECKUe CBOWCTBA IMPOCTHIX BEIIECTB — KHCIOPOAAa M Cepbl. AJUIOTPOIHBIE
MOJIU(HUKAIMA KUCIOpOJa U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOIOpOJ, CTpOCHHE, (PU3HUECKUE U
XUMHUYecKHe cBoiicTBa. OKCHUBI Cepbl KaK MPEeACTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KucoTa, (pusndeckue
U XHMHYECKHE CBOICTBa (0OIIMEe Kak TMpeACTaBUTENs Kiacca KHCIOT U crerududeckue). XUMHUYECKHE
peakuuu, Jexaliie B OCHOBE IMPOMBIIIIEHHOro crocola mosiyueHus cepHoi kucioTsl. [Ipumenenue. Conu
CEpHOI KHCIIOTHI, KaYECTBEHHAsI peakiusi Ha Cynb(har-uoH. HaxoxaeHune cepsl U €€ COeTUHEHUI B MPUPOJE.
XHUMHYECKOE 3arps3HEHHE OKpYXAloUlel cpelpl COeAMHEHUSIMU cepbl (KHCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/1yXa M BOJOEMOB), CIIOCOOBI €T0 MPEJOTBPAILICHHS.

OO6mras xapaktepuctuka 3jeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC



CTETIEHUOKHCIICHHUS.

A30T, pacmpocTpaHeHHWe B Tpupoje, (U3MUYecKue M XHMHUYecKue cBoicTBa. Kpyrosopor as3ora B
npupoje. AMMHUAK, ero pU3nYeckre U XMMHUYecKre CBOWCTBA, MoyyeHue u npumeHeHue. Conu aMMOHUS, UX
¢u3nueckue M XMMUYECKHE CBOWCTBa, IMpuMeHeHHe. KauecTBeHHas peakuusi Ha HMOHBI aMMOHHs. A30THas
KHCJIOTa, e¢ MoJlyueHue, pusndeckre U XUMHUUYECKUe CBOMCTBa (0OIIre Kak MpeacTaBUTeNs Kiiacca KUCIOT U
cneuupuyeckne). Vicronp3oBaHne HUTPATOB U COJIEH aMMOHHS B KQUeCTBE MUHEPAIbHBIX YI0OPEHUH.

XUMHYECKOE 3arpsi3HEHNE OKPYKAIOIIECH cpe/ibl COSTUHEHUSIMH a30Ta (KUCIOTHBIE JI0XK/IU, 3arpsA3HEHHE
BO3/yXa, I04YBbI U BOJIOEMOB).

®dochop, amrorpomHsie Moaudukanuu ¢ocdopa, duMUecKUe W XUMHYECKHE CcBorcTBa. OKCHI
dochopa(V) u dochopnas kucnora, PU3NYECKUE W XUMHYECKHE CBOKCTBa, MoiiyueHue. lcronp3oBaHue
dbocdaToB B kKauecTBE MUHEPATbHBIX YI0OPECHUH.

OO6mast xapakTepuctuka 31eMeHTOB I[VA-rpymnmbel. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEepHBIC
CTEIEHUOKHUCIICHUSI.

VYrneposa, alioTporiHble MOAU(UKALMY, paclpocTpaHEeHHEe B MpHUpoAe, (PU3MUecKrue U XUMHYECKHe
cBoiicTBa. Ancopomusa. KpyroBopot yriepona B npupoze. OKCuabl yriepona, uX GU3ndecKue U XUMUYSCKUE
CBOICTBa, NEHCTBUE HA )KUBBIE OPraHU3MBI, MTOJIyY€HUE U IPUMEHEHHE. DKOJOTHYECKHe MPOOIeMbl, CBA3aHHbBIE
¢ okcuzioM yriaepona(lV); rumoresa riio0anbHOTO MOTEIUICHUS KIMMATa; TapHUKOBBIN 3 (eKT.

VYronbHas KUCIOTa U €€ COJU, UX (PU3UYECKHEe U XUMUYECKUE CBOWCTBA, MOJTYYCHHE U MPUMEHEHHE.
KauectBennast peakuuss Ha KkapOoHaT-MOHBI. Mcmonb3oBaHwe KapOOHATOB B OBITY, MEAHIIMHE,
IPOMBIIIJICHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHble TOHATHUA 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIMHEHUSX yriiepoja (MeTaH, JTaH,
9TWJIEH, alleTUJIEH, 3TAaHOJI, IJIMIEPUH, YKCycHas Kuciora). X coctaB u xumuueckoe crpoeHue. Ilonstue o
OHMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: KUpaX, Oelkax, YriieBOAaX — M UX POJIM B )KM3HH YEIOBEKa.

MarepuanbHO€ €IUHCTBO OPIraHUYECKUX U HEOPTaHUIECKUX COCTUHECHUH.

Kpemuuii, ero ¢pusznueckue u XMMHUECKHE CBONCTBA, MOTy4YeHHe U puMeHeHue. CoelMHEeHUs KpEeMHUs
Bripupoae. Obuue npeacrasaeHus o6 okcusie kpeMHusi(IV) u kpemuueBoit kucnore. CUITMKAThL, UX

UCIIONIb30BaHUE B OBITY, MEIUIMHE, MPOMBIIUICHHOCTH. BakHeillue cTpouTesabHble MaTepUalbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, ene300eToH. I[IpoOiieMbl G€30macHOr0 HCIOJIB30BAHUS CTPOUTEIBHBIX
MaTepuaIoBB MOBCEAHEBHON KU3HU.

XUMUYECKUH SKCIEPUMEHT: U3y4eHHEe 00pa3[0B HEOPTaHNYECKUX BEILIECTB, CBOMCTB COJSTHOM KUCIIOTHI;
IPOBE/ICHUE KAYECTBEHHBIX PEAKIMA Ha XJIOPUA-WOHBI M HAOIIOJCHHE MPU3HAKOB MX IMPOTEKAHHS; OIBITHI,
oTpakaromue (GU3NYecKue U XMMUYECKHEe CBOMCTBA TaJIoOT€HOB U UX COEJUHEHUH (BO3MOYKHO HCIHOJIb30BaHUE
BHJIEOMATEPHAIIOB); O3HAKOMJIEHHE C 00pa3iiaMu XJIOPUIO0B (TAJIOT€HUIO0B); O3HAKOMJIEHHE C 00pa3IaMu Cepbl
U ¢ COEIMHEHHUSMH (BO3MOXKHO HCIOJIb30BaHUE BHJEOMAaTepHalioB); HaOJIOAEHUE IMpolecca OOyrIMBaHUs
caxapa IoJ AeWCcTBUEM KOHIIEHTPUPOBAHHOW CEPHOI KHMCIIOTHI; U3yUYE€HUE XUMHUUECKUX CBOWCTB pa30aBiIeHHON
CepHOW KHCJIOTHI, NpPOBEJIEHHE KaueCTBEHHOM peakiuu Ha Cylib(paT-uoH W HaOJIoeHHWEe IpHU3HaKa ee
MPOTEKAHUs; O3HAKOMJIEHHWE C (U3MYECKUMHU CBOMCTBaAMHU a30Ta, ¢ochopa U UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUI€OMATEPUANIOB), 0Opa3laMu a30THEIX U (ochopHBIX yao0peHuil; noiaydyeHue, cooupaHue,
pacrio3HaBaHWE W W3YyYEHHE CBOMCTB aMMHaKa; MPOBEJACHWE KAYeCTBEHHBIX PEAaKIMii HA WOH aMMOHHUS U
¢dochaT-uoH U n3yueHre NPU3HAKOB UX MPOTEKAHUs, B3aUMOAECHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI
C MeIpl0 (BO3MOXHO HCIIOJb30BaHUE BHJIEOMATEPUANIOB); M3yYEHHE MOJENCH KpPUCTAIIMYECKHX pPELICTOK
anMaza, rpadurta, ¢yaepeHa; O03HAKOMJIEHME C IPOLECCOM  aacopOLUU  pacTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U yCTPOWCTBOM IPOTHUBOra3a; MoOJy4yeHHe, coOMpaHHUe, paclo3HaBaHUE U H3yUEHHE
CBOWCTB YIJIEKHUCIIOTO Ia3a; MpOBe/eHNE KaueCTBEHHbIX peakuuil Ha KapOOHAT- U CHJIMKAT-HOHBI U U3y4CHHE
NPU3HAKOB WX TMPOTEKAHMS, O3HAKOMIICHHE C TIPOMYKIMEW CHJIMKATHOW MPOMBIIUICHHOCTH, pEIIeHHEe
9KCHEPUMEHTAIbHBIX 337124 [0 TEME

«BaxxHeiinme HeMeTaIbl U UX COSTMHEHUS.

MeTa/jibl 4 UX COeANHEHMS

OOmast xapakTepucTUKa XMMHUYECKHX HJIEMEHTOB — METAJIOB HAa OCHOBAHMU HUX IIOJIOKEHHS B
Ilepuoanueckoit cucrtemMe xumuueckux siemeHToB JI. M. MeHnneneeBa m crpoeHuss atroMoB. CTpoeHHe
MeTauioB. MeTajuindeckast CBA3b M METaUIM4ecKas KpUCTAUIMYecKas pPelIeTKa. DJIEKTPOXUMHUYECKHH psij
HanpsDKeHUH MeTaiuioB. PU3nMYecKkue W XUMHUYECKHe CBoicTBa MeTayuioB. OOmme crnocoObl MONTydeHHUs
metauioB. [IoHATHE O KOPPO3MM METAUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBbl (CTalb,
YYT'yH, JIOPATIOMUHUN, OpPOH3a) U UX MPUMEHEHUE B ObITY U POMBIIIIEHHOCTH.

[lenounsle MeTamibl: monoxkeHue B llepumoguueckod cucreme XUMUYeckux osnemeHtoB [JI. U.
MenzeneeBa; CTpO€HHE HMX aTOMOB; HaxoxieHHe B mpupozge. Dusnmueckrue U XUMHYECKHE CBOicTBa (Ha
npuMepe HaTpus ukanusi). OKCUAbI U THAPOKCUIBI HATPUS U Kanus. [IpuMeHeHne menoyHbIX METAIIOB U MX
COCTUHEHUH.



[IlenoyHo3emMenpHbIE METAUIBI MarHud W Kaublui: mnojoxeHue B Ilepuonnueckoit  cucreme
xuMmuueckux asneMeHtoB J[. Y. MenzeneeBa; cTpoeHHE MX aTOMOB; HaxoXJAeHUEe B npupoae. Ouszndeckue u
XUMHYECKHE CBOMCTBAa MarHus W Kanplus. BakHeiiniue coequHEHHs KanblLMs (OKCUA, THAPOKCHJ, COJIN).
JKecTKOoCTh BOJBI M CITOCOOBI €¢ yCTpaHEHHS.

AnmoMunuii: nosioxkenue B llepumommueckoil cucreme xummudeckux snemeHtoB JI. M. Menneneena;
CTpPOCHHE aToMa; HaxoXKJIeHue B mpupoje. Ousmdeckne U XUMUYECKHE CBOWCTBA afOMHUHMS. AMQoTepHBIE
CBOMCTBA OKCHJIa U TUAPOKCH]IA ATFOMUHHUSL.

Kenezo: nonoxenue B [lepuoanueckoit cucreme xuMmuueckux 3ieMeHToB 1. 1. MenneneeBa; ctpoeHne
aToma; HaxoxJeHue B npupoze. Ousndeckne 1 XMMUYECKUE CBOMCTBA xkene3a. OKCUJIbI, TUAPOKCUIBI U COJH
xene3a(ll) u xeneza(lll), ux cocras, CBOMCTBA U MOIYUYEHUE.

XVUMUYECKUN SKCIEPUMEHT: O3HAKOMJICHHE C 00pasllaMd METaJUIOB M CIUIaBOB, UX (DHU3MUECKUMU
CBOMCTBaMM; HM3YyUYECHHE pPE3YyJIbTATOB KOPPO3UU METAUIOB (BO3MOXKHO MCIOJb30BaHUE BHUICOMATEPUATIOB),
O0COOCHHOCTEl B3aMMOJEUCTBUSA OKCHJA KalbllUd W HATpus C BOAOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB); KCCJIEIOBAHUE CBOMCTB JKECTKOM BOJbI, Mpollecca TOPEHUsl JKelie3a B KUCIOPOJE
(BO3MOYHO UCIOJI30BaHUE BHIEOMATEPUAIIOB); PU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIINIl Ha HOHBI

(Marnwmsi, Kanmplusi, anroMuHus, 1uHKa, xeneza(ll) u xenesa(Ill), meau(Il)); HabmroaeHue U onmcanue
MPOILIECCOB OKpAIIMBAaHUS IUIAMEHU HWOHAMHU HATpHs, Kalaus M Kaiblus (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); HCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHIA AIIOMHHHMS M THUIPOKCHUIA LUHKA;
pElIeHNE SKCIEPUMEHTANBHBIX 33/1a4 10 TeMe «BakHelIlne MeTaulbl U UX COSAUHEHUSD.

XuMus " OKpYyKalias cpeaa

HoBele maTepuaiibl 1 TeXHOJIOrMU. BellecTBa 1 Marepranbl B TOBCEAHEBHOM )KU3HU YEJIOBEKA. XUMUA U
3I0poBbe. be3omacHoe HCIONb30BaHWE BEIICCTB M XUMHUYECKUX peaknuii B ObiTy. [lepBas momomib mpw
XUMUYECKUX OXOTax M OTpaBieHUsAX. OCHOBBI 3KOJOTMYECKOW TI'PAaMOTHOCTH. XUMHUYECKOE 3arps3HEHUe
OKpY>Karolen cpeabl (mpenenpHas gomyctumast koHreHTpauus BemiectB — [1/IK). Ponbp xumuun B pemenun
9KOJIOTHYECKHUX TpobIIeM.

[TpupoaHbIE HCTOYHUKH YTIEBOAOPOAOB (yroiib, MIPUPOIHBIA ra3, HEPTH), MPOIYKTHl UX MEPEPaOOTKH,
UXPOJIb B OBITY ¥ IPOMBIIIIEHHOCTH.

XUMHYECKUHN SKCIEPUMEHT: U3ydeHHEe 00pa3ioB MaTepruanoB (CTEKIIO, CIIJIaBbl METAUIOB, MOJMMEPHBIE
MaTepHabl).

MexnpeaMeTHbIe CBA3H

Peanuzamusi MexXmnpeIMETHBIX CBSI3€M MPU U3YUYEHUH XUMUU B 9 KJacce OCYILECTBISETCS 4Yepes
WCIIOJIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX TMOHSATHH, TaK W MOHITHH, SBISIOMIMXCS CUCTEMHBIMH IS
OTJIENIbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO LHMKJIA. Peanuzanus MeXNpeIMETHBIX CBS3€d MpU H3YYEHUU
XUMHUHU B 9 KJlacce OCYIIECTBISETCS Yepe3 MUCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U
MOHSATUH, SBISAIOIINUXCS CUCTEMHBIMU J1J1s1 OT/IETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mre ecTecTBEHHO-HAYYHbIC TIOHSTHS: HAY4YHBIM (pakT, TUIIOTE3a, 3aKOH, TEOpHWs, aHaIHN3, CHHTE3,
KJlaccu(UKaIysi, IepUOTNIHOCTD, HAOTIOACHNE, SKCIIEPUMEHT, MOJICTUPOBAHIE, U3MEPEHHE, MOJIENb, SIBJICHHE,
HNapHUKOBBIN 3PPEKT, TEXHOJIOTUSI, MAaTEpUAIIbI.

®du3nka: martepusi, aToM, BJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIHWJ, HU30TOIbI, PaJHOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPUUECKUHN 3apsijl, MPOBOJAHHUKHU, TOJYMPOBOIHUKH, TUIICKTPUKHU, (POTOIIEMEHT, BEIIECTBO,
TeNno, 00bEM, arperaTHOe COCTOSIHHE BeIIecTBa, a3, pacTBOp, PACTBOPUMOCTb, KPHUCTAJUIMYECKas pEIIeTKa,
CIUIaBbl, (PU3WYECKHE BEIWYUHBI, €IWHHUIIBI H3MEPEHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
Conuue.

buonorus: ¢porocunres, npixanue, 6uocdepa, SIKoCUCTEMa, MUHEPAJIbHBIE YIOOPEHMSI, MUKPOAJIEMEHTHI,
MaKpORJIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaNIBI, TOPHBIE TTOPOJIBI, MOJIE3HbIE NCKOMAeMble, TOTIIIUBO,
BOJIHBIE PECYPCHI.

3. IHNTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

N3yuenne xumuum B 8-9 Kjacce HampaBleHO Ha JIOCTHXKEHHE OOYYaIOIIMMUCS JMYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX PEe3yIbTaTOB OCBOEHHUS y4€OHOIO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE PE3YNbTAaThl OCBOEHUS MPOTrPaMMbl OCHOBHOI'O 0OIIIETr0 00pa30oBaHUs JOCTUTAIOTCS B XOJI€
oOy4eHHss XMMUU B €AMHCTBE y4eOHON W BOCIUTATENBbHON HesTeNbHOCTH OpraHu3aluud B COOTBETCTBHH C
TPaJULUOHHBIMA POCCUMCKMMH COLMOKYJIBTYPHBIMU U JAYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMHU, NPUHATHIMU B
oOuiecTBe MpaBWJIaMd M HOPMaM{ MOBEAEHHS M CIIOCOOCTBYIOT IMpOlieccaM CAMOIMO3HAHUS, CaMOPa3BUTHS U
COLMAJIN3ALUHN 00YYaIOIINXCS.

JInuHOCTHBIE pe3yNbTaThl OTPaXaroT CPOPMUPOBAHHOCTD, B TOM YHUCIIE B YACTH:



IIaTproTHYeCKOro BOCIIMTAHUSA

1) LIEHHOCTHOTO OTHOUIEHMSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHMYECKOMY U HAay4YHOMY
HACJIE/IMIO0, TIOHUMAHUsl 3HAYEHUS XUMHMYECKOW HAayKH B JKU3HH COBPEMEHHOIO OOILIECTBa, CIIOCOOHOCTH
BJIIAJICTh JOCTOBEPHON HH(POpPMAIMEH O MEePEOBBIX JOCTIKEHUSIX U OTKPBITHSIX MHPOBOW M OTEUECTBEHHOU
XMMHHU,3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa U OOIIECTBA;

I'paxxnaHcKoro BocnuTaHust

2) MIPEACTABJICHHS O COLMAIBHBIX HOPMaxX U MPABUJIAX MEXJIMYHOCTHBIX OTHOLUIEHUN B KOJIJIEKTHUBE,
KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, y4eOHO-HCCIIEI0BATEILCKOM, TBOPUECKON U
IpYTUX BUAAX AESITEIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW MAESITEIbHOCTH MPU BBINOJIHEHHH
y4eOHBIX, TIO3HABATEIIFHBIX 33/a4, BHIIOJHEHUN XMMUYECKUX HKCIIEPUMEHTOB, CO3AaHUU y4eOHBIX MPOEKTOB,
CTpeMJICHHSI K B3aUMOIIOHUMAHHUIO M B3aHMOIIOMOIIM B IMPOLECCE dTOM yueOHOU AeSITeTbHOCTH; TOTOBHOCTH
OLICHMBATh CBOC MOBEJEHUE U IMOCTYIKU CBOMX TOBAPUILEH C MO3ULMHM HPABCTBEHHBIX U IIPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIEICTBUI OCTYIIKOB;

LleHHOCTH HAYYHOI 0 IO3HAHMS

3) MHPOBO33PEHUYECKHUX IPEACTABICHUN O BEUIECTBE U XMMHYECKON pPEaKIMH, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU M COCTaBISIOLIUMX OCHOBY Ul TOHHMMAaHUS CYIIHOCTH Hay4dHOU
KapTUHBI MUPA; TIPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IMPUPOJIbI, B3AUMOCBS3SIX UeIOBeKa
C IPUPOAHOU CPENOH, O POJIM XMMUHU B IIO3HAHUM ITUX 3aKOHOMEPHOCTEM;

4) MO3HABATEIIbHBIX MOTHBOB, HAIpPABJICHHBIX HA TOJYy4YEeHHE HOBBIX 3HAHUNA MO0 XUMHH,
HEOOXOAUMBIX UII00BICHEHNS HAOII0JAEMBIX MTPOIIECCOB U SIBJICHUIA;
5) MO3HABATENIbHON, WHGOPMAIMOHHON W YHUTATENbCKOH KYJIBTYpPbl, B TOM UYHCJIE HAaBBIKOB

CaMOCTOSITENIbHOW paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOW JHMTEPATypOU, JOCTYMHBIMU TEXHUYECKHUMHU
cpeAcTBaMU MH()OPMAIIMOHHBIX TEXHOIOTUH;

6) UHTEpeca K OOYYEHUI0 M TIO3HAHWIO, JIO003HATEIHHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa30BaHMIO, IPOEKTHOM U UCCIIEN0BATEIbCKON IEATEIbHOCTH, K OCO3HAHHOMY BBHIOOPYHAIIPaBIEHHOCTH
¥ YpOBHS O0Oy4EHUs B TabHEHIIIEM;

®opMUPOBaHUS KYJIbTYPbI 310POBbSI

7) OCO3HaHUs LICHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOLICHHUS K CBOEMY 30POBbIO, YCTAHOBKH Ha
310pOBbIN 00pa3 )KU3HU, OCO3HAHMSI TTOCIIEACTBUN U HENPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS KOOI,
HapKOTHKOB, KypeHHs), HEOOXOIUMOCTH COOJIOACHUS TPaBUJI OE30MacHOCTH MPH OOpaIeHNH CXUMUYECKHUMU
BEIIIECTBAMHU B OBITY M peaibHON KU3HU;

TpyaoBoro BocnuTanus

8) UHTEepeca K MPAaKTUYECKOMY H3YYEHHUIO mpodeccuil um Tpyaa pasMyHOTO POAA, YBaKEHHE K
Tpyay u

pe3yspTaTaM TPYAOBOH JEATEIBHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHMS IPEIMETHBIX 3HAHUH 110
XUMHH,0CO3HAHHOT'O BHIOOPA MHIUBUAYATbHON TPAEKTOPHUH MPOIOJIKEHHUS 00pa30BaHUS C YUETOM JIMYHOCTHBIX
UHTEPECOB U  CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX MHTEpEeCOB U MNOTpeOHOCTel; ycmemHon
npo(hecCUOHANBHON JI€ATEIbHOCTH U Pa3BUTHA HEOOXOJMMBIX YMEHHH; TOTOBHOCTh aJalTHpPOBAaThCS B
npodeccuoHaIbHOM cpefie;

IKOJIOTHYECKOT0 BOCTIMTAHUA

9) HKOJIOTMYECKU 11€JIECO00pPa3HOT0 OTHOLIEHMsI K MPUPOAE KaK HCTOYHMKY >KM3HM Ha 3emie,
OCHOBE €¢ CYIIECTBOBaHMS, IOHUMAaHUs LIEHHOCTH 3JI0pPOBOTrO M 0€30macHOro o0pasa »KU3HU, OTBETCTBEHHOTO
OTHOLIEHUSI K COOCTBEHHOMY (M3MUECKOMY U TICUXWYECKOMY 370POBbIO, OCO3HAHUS LIEHHOCTH COOJIIOJCHUS
npaBuil 6€30M1acCHOTO MOBEIECHUS MPH padoTe C BEIIECTBAMM, a TAaKXKe B CUTYaLUsAX, YTPOXKAIOLUIUX 370POBbIOU
JKU3HHU JTIONICH;

10)  cmocoOHOCTH TPUMEHSTH 3HAHUS, TOJydaeMble NMPH M3YYEHUH XUMHH, Ui PELICHUs 3ajad,
CBS3aHHBIX C OKPYKAIOIIEW NMPUPOIHOM CPENOM, MOBBILIEHUS YPOBHS 3KOJIOTMYECKOW KYJIbTYpPBI, OCO3HAHUS
r7100aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U ITyTeil X peleHus MOCPeICTBOM METOI0B XUMHUH;

11)  9SKOJIOTHYECKOTO  MBIIUICHUS, YMEHHsS  PYKOBOJCTBOBAThCS HMM B  [O3HABATEJIbHO,
KOMMYHHUKaTUBHOW MCOLIMAJIbHON NTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMeTHBIX pe3yJIbTaTOB BBIIEISAIOT 3HaYMMBble Ui (JOPMHUPOBAHUS MHUPOBO33PEHUS
oOuieHay4YHbIe MOHATHUS (3aKOH, TEOpHsl, MPUHIUI, THIIOTe3a, (PAKT, CUCTEMa, MPOIecC, SKCIEPUMEHT U Jp.),
KOTOPBIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX ITPEIMETAX U MO3BOJISAIOT Ha OCHOBE 3HAHUH U3 ITUX
npeaMeToB (GOpMUPOBATH MPECTABIEHUE O IEJIOCTHOW HAy4YHON KapTHMHE MHUpA, U YHUBEpCAJbHbIE y4eOHbIE
neiicTBusl (IIO3HABaTENIbHBIE, KOMMYHUKAaTHBHBIC, PEryJIATUBHBIE), KOTOpble 00ecneunBaloT (HopMUpOBaHHE
TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOM /1eATEIbHOCTH.

MertarnpeMeTHbIe Pe3yJibTaThl OCBOCHHUS 00pa30BaTENbHOW MPOrpaMMbl IO XHUMHH OTPAXKarOT



OBJIa,Z[eHI/IeyHI/IBepcaJIBHBIMI/I IIO3HABATCJIIbHBIMHA I[GP'ICTBHHMI/I, B TOM YHUCIJIC:

ba30oBLIMM JIOTMYECKHUMH AeHCTBUSIMHU

1) YMEHHMEM MCIIONIb30BaTh MPUEMBI JIOTUYECKOTO MBILUIEHHS NIPU OCBOEHUU 3HAHUM: PacKpbIBaTh
CMBICJT XUMHUYECKHUX TOHATUHN (BBIIETATh WX XapaKTepHBIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3h C JIPYTUMHU
HOH;ITI/ISIMI/I), HCIIOJIB30BAaTh ITOHATUS I 06’b$ICHeHI/I5I OTOCJIBHBIX q)aKTOB nu HBHGHHfI; BBI6I/IpaTB OCHOBAaHUA U
KPUTEPUU JJIs1 KJIacCHU(UKAIMM XUMHYECKHX BEIIECTB M XMMHUYECKHX PEAKIMN; yCTaHABJIMBATh MPUYUHHO-
CIICZICTBEHHBIC CBSI3U MEXIYy OOBEKTAMH H3YUYCHHsI, CTPOHMTH JIOTUYECKHE PpAcCyXJIEHUS (MHIAYKTHBHBIC,
JeyKTUBHBIE, 10 aHAJIOTHH ); IEIaTh BBIBOJIBI M 3aKITIOUCHUS,

2) YMEHMEM NPHUMEHATH B IpPOLIECCE IO3HAHWUSA INOHATUSA (NPEAMETHBIE U METaIllPEeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HCIIOIb3YEMbIE B XHMHH, MPEOOPAa30OBBIBATh IMIUPOKO MPHUMEHSIEMBIC B
XUMHUH MOJICNIbHBIC TIPEACTABICHUS — XHUMHYECKUW 3HAK (CHMBOJ S3JEMEHTa), XUMHuecKas (opmyrna u
ypaBHEHUE XMMUYECKON PEaKIIMi — MPHU PEIICHUH YIeOHO-TTO3HABATEIIBHBIX 33/1a4; C YUYETOM 3THX MOJICIIBHBIX
HpeI[CTaBJIeHI/Iﬁ BBIABJIIATD U XapaKTepI/BOBaTb CYH_IGCTBGHHHG HpI/ISHaKI/I 1/13y11aeM51x O6’bCKTOB

— XHMHYECKUX BEHICCTB M XMMHYECKHUX PEAKIUH; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJICACTBCHHBIC CBs3U U HpOTI/IBOpe‘II/ISI B I/I3y‘-Ia€MBIX HpOHGCCﬁX Hn ABJICHUAX, npe;[naraTb KpI/ITepI/II/I JUIA
BBISIBJICHUS 3THUX 3aKOHOMEPHOCTEH M MPOTHUBOPEYHI; CAMOCTOSTEIHFHO BBHIOMPATh CIIOCOO pelieHus y4eOHOU
3aJaun  (CpaBHMBaTh HECKOJNBKO BapHaHTOB pEIICHUS, BbIOMpaTh HauboNee MOAXOIAMMNA C Y4ETOM
CaMOCTOSTENILHO BBIICIICHHBIX KPUTEPHEB);

ba3oBbIMH HCCIEI0BATEILCKAMH AeHCTBHSIMHA

3) YMEHHUEM HCIIOJIb30BaTh IOCTABICHHBIE BOIPOCHI B KAYECTBE HHCTPYMEHTA MIO3HAHUS, a TAKXKE B
Ka4yecTBE OCHOBBI /151 (JOPMUPOBAHUS TUIOTE3BI 110 IPOBEPKE IPABUIBHOCTH BBICKAa3bIBAEMBIX CYXKACHUMH;
4) IpUOOpETEHUE OMblTa 10 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEJIEHUI0 YYEHHUYECKUX

9KCIIEPUMEHTOB: YMEHHE HaONI0JaTh 3a XOJIOM IpOIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3yibTar,
dbopmynupoBaTh 000OIICHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEACHHOTO OIbBITA, MCCIEIOBAHUS, COCTABIIATH
OTUCT O IpOeNaHHOM paboTe;

Pa6oroii ¢ undopmaumeit

5) YMEHHEM BBIOMpATh, aHATM3UPOBATH M WHTEPIPETHUPOBATH MHPOPMAIMIO PA3TUYHBIX BUIOB U
(dopM MpesacTaBiIeHUs, TOIYYaEMYI0 U3 Pa3HbIX MCTOYHMKOB (HAYYHO-IOMYJSIpHAs JINTEPATypa XMMHUYECKOTO
COJlep’KaHusl, CIpaBOYHbIE MOcoOMs, pecypchl WHTepHETa); KpPUTHYECKH OIICHHBATh MPOTUBOPEUYHBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIIHIO;

6) YMEHHEM MPUMEHATh pa3jNYHble METOJbl M 3aIpPOChl MPHU IMOHCKE W 0TOOpe HHpOpManuu U
COOTBETCTBYIOLMX JaHHbBIX, HEOOXOIUMBIX JUUIsl BBIIOJIHEHHs Y4YeOHBIX M TIO3HABaTENIbHBIX 3aja4 Ompe-
JICJICHHOTO TUIA; MpHOOpeTeHue omblTa B 00JacTH MCMOJIb30BaHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH, OBJIAJEHUE KyJIbTypOM aKTMBHOI'O HCIOJBb30BaHUSA PA3JIMYHBIX TIOUCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BBIOUPATh ONTUMAJIbHYIO (JOPMY MpECTaBIeHUs HH()OPMALIUK U WIUTFOCTPUPOBATDH PElllaeMble
3a/1a4¥l HECJIOKHBIMU CXeMaMH, AUarpaMMaMHu, ApyruMu popMaMu rpaduKu U UX KOMOWHAIUSMU;

7) YMEHHMEM MHCIONb30BaTh M aHAJIM3UPOBATh B IIpoliecce Yy4yeOHOW U HUCCIIEN0BAaTENbCKON
NesITeIbHOCTUUH(OPMAIIMIO O BIMSHUU MIPOMBIIUIEHHOCTH, CEIbCKOTO X035HCTBA U TPAHCIIOPTa HA COCTOSIHUE
OKPY’KaroIlled MPUPOJTHON CPENBL;

YHuBepcaabHbIMH KOMMYHUKATUBHBIMH 1eHCTBUSIMHU

8) YMEHHEM 3aJ]aBaTh BOIMPOCHI (B XOJ€ AHAlora W/WIW JUCKYCCHH) MO CYIIECTBY OOCYKIaeMou
TeMBbI,()OpPMYITUPOBATH CBOM MPE/TIOKEHUSI OTHOCUTEIILHO BHITIOJIHEHUSI TIPEIOKEHHOMN 3a1a4H;
9) NpuoOpeTEeHNE OIbITa MPE3EHTAIMU PE3YJbTaTOB BBHITIOJHEHUS] XHMUYECKOTO AKCIIEPUMEHTA

(;1a00paTOPHOTO OMbITA, JIAOOPATOPHON PabOTHI 1O UCCIIEAOBAHHUIO CBOMCTB BEIIECTB, yUeOHOT0 MPOEKTA);

10)  3aMHTEpPECOBAHHOCTh B COBMECTHOH CO CBEPCTHHKAMH IMO3HABATEIBHOW M HCCIICIOBATEIbCKOM
NeSITebHOCTH MPH PEIICHUHM BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4eTa OOIIMX MHTEPECOB M COTJIACOBAHUS
no3unuii  (0OCYXIeHHsI, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI», KOOPIHMHAIUS COBMECTHBIX JICHCTBUH,
OTIpeieIeHNue KPUTEPUEB 10 OLIEHKE KauecTBa BHIMOJIHEHHON paboTHI U 1p.);

YHuBepcaabHbIMU PeryasiTHBHBIMH 1€ CTBUAMHU

11)  yMeHHEM CaMOCTOSTEILHO ONPENeNATh IEeIH JCATeIbHOCTH, IUIAHUPOBATh, OCYILIECTBIISTH,
KOHTPOJMPOBAaTh M TpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BHIOMpaTh Hambosee
s dexTuBHBIC CMOCOOBI pelIeHus] YYeOHBIX W TO3HABATEIBHBIX 3a7a4, CaMOCTOSTEIHHO COCTaBIATH WIIN
KOPPEKTHPOBATH MPEITI0KEHHBIA alTOPUTM JEHCTBUI MPH BBINOJHEHUH 33/1aHUHN C YYETOM MOJTY4YEHUSI HOBBIX
3HaHUH 00 N3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIHAX; OIEHUBATH COOTBETCTBHUE MOyYCHHOTOPE3yIbTaTa
3asBJICHHON LIeNH;

12)  yMeHHEM UCIOJIb30BaTh U AHATU3UPOBATH KOHTEKCTHI, TIPEIaraeMbie B YCIIOBHH 3aIaHUN.



NPEAMETHBIE PE3VJIBTATBI

B cocraBe mpeaMeTHBIX Pe3yIbTATOB IO OCBOCHHIO OOS3aTENBLHOTO COJEPIKAHUS, YCTAHOBICHHOTO
JAHHOM MpUMEPHOM paboueil mporpaMMoii, BBIJEISAIOT: OCBOCHHBIE 00YYaIONIMMHCS HAyYHbIC 3HAHUS, YMEHUS
U CrocoObl JeHCTBUMA, crenupUYecKue s NPeAMETHON o6nactu «XuMHUsA», BHIBI ACATEIBHOCTH TI0
MOJTyYEHUIO HOBOTO 3HAHMS, €T0 MHTEPIPETAINH, TPEOOPA30BAHUI0 U MPUMEHCHHUIO B Pa3IMYHBIX YICOHBIX U
HOBBIX CHUTYyallUsIX.

[TpenMeTHBIC pe3yIbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS CISAYIOIUX YMEHUH:

8 KJIACC

1) PACKpbleams cMblCl OCHOBHBIX XMMUYECKUX MOHATUN: aTOM, MOJIEKYJIa, XUMUUECKUN IJIEMEHT,
MIPOCTOE BEIIECTBO, CJIOKHOE BEILIECTBO, CMECh (OJHOPOIHAS U HEOJHOPOJIHAS), BAIGHTHOCTh, OTHOCUTEIIbHAS
aTOMHasl U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast 10JIs1 XMMUUYECKOT O
JJIEeMEHTa B COEIMHEHUHU, MOJIAPHBIM O00BEM, OKCHJ, KUCIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPHULIATEIHHOCTH,
CTETIEHb OKHUCIICHHS, XUMHUECKas peaklus, KiIacCU(UKALUUs peaKklMid: peakuu COSIWHEHHS, PpEeaKIHu
pa3ioXKEeHUs, PeaKklMK 3aMeIlleHus, peakuu oOMeHa, IK30- U SHJOTEPMHUECKHUE peakluu; TeraoBoi 3¢ ekt
peakIuu; SApo aToMa, SJIEKTPOHHBIA CIIOW aToma, aTOMHas OpOHMTai b, PagUyC aroMma, XUMHUYECKas CBS3b,
MOJISIPHAsE M HENOJISIpHAs KOBAJIEHTHAs CBs3b, MOHHAS CBS3b, MOH, KaTHOH, aHWOH, PACTBOp, MaccoBas J0Jis
BellecTBa (IIPOLIEHTHASI KOHIIEHTPAIIMs) B paCTBOPE;

2) ULTIOCMPUPO8ams B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUH (CM. M. 1) U IPUMEHATH 3TU
MOHSTUSATIPU ONMMCAHUU BEIIECTB U UX MPEBPAICHUH;

3) UCNONb306aMb XUMHUYECKYI0O CHUMBOJIUKY JJIi COCTaBJeHHsS (OpPMyJd BEIIECTB M YpaBHEHUU
XUMHYECKUXPEAKIUI;

4) onpeoensams BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCAMHEHMSIX; CTEIIEHb OKHCIICHUS
9JIEMEHTOB B OMHApPHBIX COEIMHEHUSX; NPUHAJIEKHOCTh BEIIECTB K OINpPENEICHHOMY KJacCy COEIMHEHUH 110
dbopMynaM; BUJ XUMUYECKOU CBSA3H (KOBAJCHTHAS U MOHHAS) B HEOPTaHUYECKUX COCIMHEHUSX;

5) packpvieamv cmuici  llepmogmueckoro 3akona J[. WM. MeHzeneeBa: JI€MOHCTPUPOBATh
MOHUMAHUE TMEPUOJINYECKON 3aBUCUMOCTH CBOMCTB XHMMHYECKHUX JJEMEHTOB OT HUX IOJOXEHHUS B
[lepuoguueckoil cucreme; 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO ~ Y4YEeHMs, 3aKOHa ABOragpo; ONHCHIBAaTh M XapaKTepu3oBaTh TaOIMuHyi0  Qopmy
[leproguueckoii cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3jnyaTh MOHATHS «TJlaBHas noAarpynna (A-rpymnmna)» u
«moboynas nmoarpymnmna (b- rpymma)», manbie u Oonbliue MEPUOJNbI; COOTHOCHUTH OOO3HAYEHHS, KOTOpBIE
UMEIOTCS B Ta0IHUIIEe

«lepuognueckas cucrema xumuyeckux osaemeHtoB J[. M. MeHnngeneeBa» ¢ YUCIOBBIMH
XapaKTEepUCTUKAMUCTPOCHHS] aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsAl sApa, 001ee YUCo 3JIEKTPOHOB
U pacrpeielIeHHe UX 1O JEKTPOHHBIM CIIOSIM);

6) Kaaccuhuyupoeams XUMAYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA; XUMUYECKHAE PEaKIH
(moYKcIy U COCTaBY YYacTBYIOIIUX B PEaKIIUU BEIIECTB, MO TEIIIOBOMY 3P HeEKTy);

7) xapaxmepuzoeams (onucviéamsp) oOUME XUMHYECKUE CBOMCTBA BEIIECTB PA3JIMUHBIX KIJIACCOB,
MOJITBEPIK/1asi OMMCaHUE TPUMEPAMU MOJIEKYISPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKIX PEaKIIHiA;

8) NPOCHO3UpPOBamMsb CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT HWX KAueCTBEHHOTO COCTAaBa;
BO3MOXKHOCTHUIPOTEKAHUS XUMUYECKUX MPEBPAIIICHUH B Pa3IMYHBIX YCIOBUSX;

9) 8bLIYUCTIAMb OTHOCUTEIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JIOJIO

XMMHUYECKOT'0 JIEMEHTA 10 (opMyJsie COeAMHEHUs; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJUTHPACULCTHI
110 YPaBHEHHUIO XMMUYECKON peaKInm;

10)  npumensimv OCHOBHBIE ONIEPAIIMU MBICIHTEILHON JIESTEIBHOCTH — aHAJIHM3 U CHHTE3, CPaBHEHUE,
00001IeHNE, CHCTEeMAaTH3alNI0, KIACCU(UKAIIMIO, BBIABICHHE TNPUYWHHO-CICICTBEHHBIX CBSI3ed — IS
U3y4eHHs] CBOWMCTB BELIECTB M XHMMHUYECKHX pPEaKIMH; €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUA —
HaOJIr0/IeHNE, U3MEPEHUE, MOJISIIMPOBAHNE, IKCIIEPUMEHT (peasTbHBIN M MBICTICHHBIH );

11)  credosams mpaBuUiIaM MOJIB30BAHUS XUMHUUECKON MOCYJ0H U 1a00OpaTOpHBIM 000pYIOBaHUEM, a
TaKXKelpaBuiiaM OOpaIleHNs ¢ BEIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMHU 110 BBIMOJIHEHUIO J1a00paTOpHBIX
XUMHUYECKUX OIBITOB IO TOJYyYEHHUIO U COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA),
IPUTOTOBJICHUIO PACTBOPOB C OMNpPENENEHHONW MaccoBOW J0Jel pacTBOPEHHOIO BEIIECTBA; IUIAHUPOBATh U
MIPOBOJIUTH XHMUYECKHE IKCIIEPUMEHTHI TI0 PACIIO3HaBaHUIO PACTBOPOB IIEIOYEH M KHCIOT C TIOMOIIBIO

UH/IUKAaTOPOB (JTakMyc, heHonpTanent, METUIIOPAHXK U JIp.).

9 KJIACC
1) PACKpbl8ams CMblC/l OCHOBHBIX XUMHUYECKUX MOHATUN: XUMHUECKUN AJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTUOH, aHUOH, IIPOCTOE BEILECTBO, CJI0KHOE BELLIECTBO, BaJIECHTHOCTD, 3JIEKTPOOTPULIATENbHOCTD, CTENIEHb



OKHUCJICHUS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBS3b, TEIUIOBOU A(P(HEKT peakinu, MOJIb, MOJSPHBIA 00BEM,
pPacTBOp; DJIEKTPONIUTHI, HEINCKTPOJIUTHI, DSICKTPOJUTHYECKAs AMCCOIUAINS, pEaKklUd HOHHOro oOMeHa,
KaTajiu3aTop, XHUMHUYECKOE€ paBHOBECHE, OOpaTuMble M  HEOOpaTUMbIE pEaKlUH, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIMHU, OKUCIUTENIb, BOCCTAHOBUTENb, OKHUCIECHHE M BOCCTAHOBJIIEHUE, AJJIOTPONUS,
aM(bOTEepHOCTb, XHUMHUYECKasi CB3b (KOBAJIGHTHAs, MOHHAs, METAJUIMUECKas), KpHUCTajlInyecKas perieTka,
KOPPO3Usi METAJJIOB, CILIABBI; CKOPOCTh XMMUUYECKOW peakuuu, mpeaenbHo ponycrumas koHuentpamus (ILJK)
BEIIECTBA;

2) ULTIOCMPUPOBAMsb B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM. M. 1) U NpUMEHSTh 3TU
MOHSITUSIPYU ONMCAHUU BEILIECTB U UX MIPEBPALCHHUIA;

3) UCNONb3086amb XUMHUYECKYI0 CHMBOJIUKY JUIS COCTaBJIeHUS (DOpMyN BEIIECTB M YypaBHEHHM
XUMHUYECKUXPEaKIHil;

4) onpeoensims BAJIEHTHOCTb M CTENEHb OKUCIEHMS XMMHUYECKUX JJIEMEHTOB B COEIMHEHUSX
Pa3IMYHOTO COCTaBa; MPUHAAJIE)KHOCTh BEIECTB K OMPENEICHHOMY KJacCy COEAMHEHHH Mo (opmynam; BUJ
XUMHUYECKOHN CBSI3M (KOBAJEHTHAs, NOHHAs, METANINYECKasi) B HEOPraHUYECKUX COEIMHEHUSX; 3apsii HOHA I10
XUMHUYECKOH (opmyne; XapakTep cpeabl B BOAHBIX pPacTBOpax HEOPTaHWYECKUX COCAMHEHUH, THUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

5) packpvieams cmvica Ilepuonuueckoro 3akoHa JI. M. MenneneeBa M JE€MOHCTPUPOBATH €r0
MOHMMAaHUE: ONUCHIBATh M XapakTepu3oBaTh TaOnuuHyio ¢Gopmy Ileproguueckoir cucTeMbl XHMHUYECKUX
9JIEMEHTOB: pa3nyaTh MOHATHS «ThaBHas moarpymma (A-rpynma)» u «mnobouHas noarpynma (b-rpymma)y,
MaJible M OOJIBIINE TIEPUOJBI; COOTHOCHTH 0003HAUEHHs, KOTOPHIE MMEIOTCS B MEPUOAWYECKON Tabmwmie, ¢
YHCIIOBBIMUXAPAKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij sapa, o0Iiee Ynucio
AJICKTPOHOB U PACIPEICIICHUE UX 0 JICKTPOHHBIM CJIOSIM); OOBSCHATH OOIHNE 3aKOHOMEPHOCTH B U3MEHEHUH
CBOICTB 3JIEMEHTOB U MX COEIMHEHUN B MpeJeax MajbIX MMEPHOJ0B U INIABHBIX MOJATPYII C YYETOM CTPOCHHS
UX aTOMOB;

6) Ka1accuguyupogams XUMUYECKUE PIIEMEHTBI; HEOPTAaHUYECKUE BEIIECTBA; XUMUYECKUE PEaKIIUU
(0 YMCITy M COCTaBY YYacCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY (P (EKTy, M0 H3MEHEHHUIO CTETeHeH
OKHUCJICHUS XUMUYECKUX JIEMEHTOB);

7) xapaxmepu3oéamsv (ONMUCHIBATH) OOIME U crenuUIecKue XMMHUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX  BEIIECTB, TMOATBEp)KJas OINHCAaHUE MPUMEPAMH MOJICKYJISAPHBIX W HOHHBIX YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

8) cocmasnsAims ypaBHEHUSI JIEKTPOJIUTHUYECKON TUCCOLMALINN KUCIIOT, IIeJI0Uel U COJIeH; MOJIHbIE
U COKpalllCHHbIE ypaBHEHHUS peakluidl HOHHOTO OOMEHa; ypaBHEHHS peakiuid, MOATBEPKIAIOIINX
CYILIIECTBOBaHHE F€HETUUECKOM CBSI3U MEX/1Y BEILIECTBAMU PA3IUYHBIX KIACCOB;

9) PAcKpvlgams — CYWHOCMb  OKHCIUTENBHO-BOCCTAHOBUTENBHBIX  PEAKIUid  MOCPEACTBOM
COCTaBJICHUSJIEKTPOHHOI O OajlaHCca 3TUX peaKIInid;

10)  npoenosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS; BO3MOKHOCTH MTPOTEKAHHS
XUMHUYECKHUX TIPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX;

11)  ebluucassms OTHOCHUTEIBHYIO MOJICKYSIPHYIO M MOJIAPHYIO MAacChl BEIIECTB; MAcCCOBYIO OJIIO
XUMHUYECKOT0 3JI€MEHTa 10 (popMysie COETUHEHHS; MAaCCOBYIO JIONIO BELIECTBA B PACTBOPE; MPOBOJUTHPACUCTHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIuy;

12)  cnedosams npaBUIaM MOJIB30BAHUS XUMUYECKOI MOCYI0H U 1a00paTOPHBIM 000pYAOBaHUEM, a
TaKKeMpaBuiiaM 0OpalleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMU IO BBITIOTHEHHIO JIA00OPATOPHBIX

XUMHUYECKHUX OIBITOB IO MOJYYEHHUIO U COOMpPaHMIO Ta3000pa3HbIX BEIIECTB (aMMMaKa M YIJIEKHCIIOTO
raza);

13)  nposooumv peakuuu, TOATBEPXKAAIOIINE KAYECTBEHHBI COCTaB pA3IMYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM MYTEM XJOpUI-, OpoMHa-, HOAWA-, KapOoHat-, Qocdar-, cunmkar-, cyiabdart-,
THJIPOKCHU/I-HOHBI, KATHOHBI aMMOHHS M HOHBI M3YUCHHBIX META/UIOB, MIPUCYTCTBYIOIINE B BOJHBIX PAcTBOPAx
HEOPraHUYECKNUXBEIIECTB;

14)  npumemnsims OCHOBHBIC ONEPALMM MBICIUTEIBHON JEATEIBHOCTH — aHalW3 W CHHTE3,
CpaBHEHHE, 0000IleHNe, CHCTEMaTHU3alllio, BBISBICHHUE NMPUYMHHO-CIEACTBEHHBIX CBA3eW — Ui M3y4eHUS
CBOMCTB BEIIECTB M XHMHUYECKHX pEaKIUi; eCTeCTBEHHO-HAy4YHbIE METOAbl MO3HaHUS — HaOII0eHHe,

U3MEPEHUE,MOIETTUPOBAHNE, SKCIIEPUMEHT (PEalbHbII U MBICIEHHBIN).



4, TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC

Ne | HaumeHoBaHMe pa31e/ioB H TeM NPOrpaMMbl KounuecTBo yacoB DJiekTpoHHbIE (IMPPOBLIE) 00pa3oBaTeIbHbIE

n/n pecypchbl
BCero | KOHTPOJIbHbIE NpaKTHYeCKHe

paéoTbI padoTsI

Pazpmen 1. HepBonaqanbmﬂe XHMHYECCKHE NMOHATHSA

1.1. [ Xumust — BakHasi 00/1aCTh €CTECTBO3HAHUS M PAKTHYECKOH eI TeIbHOCTH YeJI0BeKa 5 1 https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

1.2. | BemecrBa 15 1 https://resh.edu.ru/

U XUMHYeCKHe PeaKinu http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

Hroro no pa3zneny 20

Pasnen 2. BazkHeiiue npeacTaBuTe I HEOPraHUYECKHX BELIECTB

2.1. | Bosnyx. Kuciopon. lousitue 06 oxkcuaax 5 1 1 https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/

https://1sept.ru/

https://iu.ru/video-lessons http://www.periodictable.ru/

2.2. | Bomopon. 5 1 https://resh.edu.ru/

TIoHsiTHE 0 KHCJIOTAX M COJISIX http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/

https://1sept.ru/

https://iu.ru/video-lessons http://www.periodictable.ru/

2.3. | KoJu4yecTBeHHbIE OTHOIIEHHSI B XUMMH 4 https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

2.4. | Bonpa. PactBopsl. [lonsitie 06 ocHOBaHHMSIX 5 1 https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons



http://c-books.narod.ru/
http://c-books.narod.ru/
http://c-books.narod.ru/
http://www.periodictable.ru/
http://c-books.narod.ru/
http://www.periodictable.ru/
http://c-books.narod.ru/
http://c-books.narod.ru/

2.5. | OcHoBHBIE KJIACCHI HEOPTAHUYECKHX 11 1 https://resh.edu.ru/
coeMHeH Uil http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons
Htoro no paszzaeny 30
Pasnen 3. Iepuoauyeckuii 3akon u Ilepuoanyeckasi cucreMa Xumu4yeckux dj1eMenton /1. . Menpeieesa.
Crpoenue aToMOB. XUMHYeCKasi CBsI3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE PEAKIUH
3.1. | epuonnueckwuii 3axoH u Ilepuoanyeckasi cucreMa XumMudeckux iementoB JI. . MenneneeBa. Ctpoenne 7 https://resh.edu.ru/
aToma http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons http://www.periodictable.ru/
3.2. | Xumnueckas cBsi3b. OKUCINTENHHO-BOCCTAHOBUTE/IbHbBIE PeaKIMH 8 https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons
Hroro no pa3zneny: 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 1 6
9 KJIACC
Ne | HaumeHoBaHHWe pa3/ieioB M TeM HPOrpaMMbl KoamuecTBo yacos DuiekTpoHHbIE (1P POBBIE) 06pa3oBaTeIbLHbIE PeCypPChl
n/n
BCEro | KOHTPOJbLHbIE PabOThI npaKkTHYecKHe paboThbl
Pa3pen 1. BemecTBo M XHMHYecKHe PeaKIuH
1.1. | TloBTOpeHue 1 yriryd/eHne 3HAHUI OCHOBHBIX pa3/ieji0B Kypca 8 kiiacca 5 https://m.edsoo.ru/7f411a40
1.2. | OcHOBHBIE 32KOHOMEPHOCTH XHMHYECKHX PeaKIHii 4 hitps://m.edsoo.ru/7f411a40
1.3. [ DaexrpoanTrueckas quccounanusi. XUMHUYECKHE PEAKIMH B PACTBOPAaX 8 1 1 https://m.edsoo.ru/7f411a40
HWroro no paznery 17
Pazzen 2. HeMeTa/lIbl M MX COEJMHEHUs
2.1. | O6mas xapaKTepuCTHKAa XHMIYecKuX 3eMenToB VIIA-rpynmer. Fanorenst 4 1 hitps://m.edsoo.ru/7f411a40
2.2. | O6was xapakTepucTHKA XHMHYeCKHUX 3JieMeHTOB VIA-rpynnbi. Cepa u e coeTuHeHus 5 https://m.edsoo.ru/7f411a40
2.3. | O6was xapakTepuCTHKA XHMHYECKHUX 3JIEMeHTOB VA-rpynnbl. A30T, pochop u uxX coeuHeHHs! 7 1 https://m.edsoo.rnu/7f411240
2.4. | O6mast xapaKTepuCTHKA XAMHYECKHX ;1eMeHToB [VA-rpynmet. 8 1 2 hitps://m.edsoo.ru/7f411a40
Yriiepoa U KpeMHHI U UX COeTHHeHHs
HWroro o pazzuery 24



http://c-books.narod.ru/
http://c-books.narod.ru/
http://www.periodictable.ru/
http://c-books.narod.ru/
https://m.edsoo.ru/7f411a40
https://m.edsoo.ru/7f411a40
https://m.edsoo.ru/7f411a40
https://m.edsoo.ru/7f411a40
https://m.edsoo.ru/7f411a40
https://m.edsoo.ru/7f411a40
https://m.edsoo.ru/7f411a40

Paszgen 3. MeTauibl H MX COeTHHEHNUSI

https://m.edsoo.ru/7f411a40

3.1. | O6umwue cBoiicTBa MeTaMLIOB 4

3.2. | BaxkHeiiline MeTa/UIbI U UX COeAMHEHHS 16 https://m.edsoo.ru/7f411a40
HWroro no pazneny: 20

Pa3znen 4. Xumusi v oKpy:kawomas cpeja

4.1. | BemecrBa 1 MaTepHaJIbl B JKH3HHU YeJI0BEKA 3 hitps://m.edsoo.ru/7f411a40
HWroro no pazneny: 3

PesepBHOE Bpemst 4

OBIIEE KOJIMYECTBO YACOB I1O I[TPOT'PAMME 68



https://m.edsoo.ru/7f411a40
https://m.edsoo.ru/7f411a40
https://m.edsoo.ru/7f411a40

IHOYPOYHOE INTAHUPOBAHHE

8 KJIACC
Ne | Tema ypoka KouuvecTBO 4acoB Buapbi,
n/n dopmbi
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHe
KOHTPOJIA
padoThI padoTshI
1. | Ilpenmer xumuu. Posb XUMHUH B )KH3HU 1 Y cTHERIN
YeJoBeKa OIpoc;
2. | Xumus B cucteMe Hayk. MeToibl mo3Hanus | 1 YcTHBIN
B XMMHUHU OIpoc;
3. | 3HakomcTBO c npaBuiaamu OezonacHoctu U | 1 1 [IpakTnueckas
\ . Hudposas
npueMaMu padboThl B XMMHYECKOU pabora;
naboparop
naboparopun. [TpakTudeckas padora Ne 1. "
[IpaBuma paboThl B 1a00paTOpUU U IPUEMBI [udposo
oOparieHus ¢ 1abopaToOpPHBIM 1 1aTIuK
TeMIiepar
o0opynoBaHUEM paty
pHI
CrnuproBka
Cseua.
4, | Tena u BemecrtBa. Pusnyeckue cBoOCTBA 1 Tectuposanue;
BEIIECTB. ATperaTHO€ COCTOSIHHE BEIIIECTB
5. | Hucteie BemectBa u cMecu. CriocoOsbl 1 TectupoBanue;
pazzeneHusi cMecei
6. |IIpakrtuueckas pabora: Ne 2. Pasmenenne |1 1 Becpt [MpakTryeckas
. . TEXHOXUMH
cMmecel (Ha mpuMepe OYUCTKY MTOBAPEHHOM pabora;
YECKUE WU
com) SIIEKTPOHHBI
€; CBeYa;
Kos10a
MJIOCKOJIOHH
asg 250mi;
JIOKKa 151
CKUTAHUS
BEIECTB
7. | Atombl u Mosniekyabl. [IpocTeie u cnoxHbie | 1 YcTHBII
BEILlECTBA OIIpoC;
8. | Xumuyeckue >n1eMeHThI. 3HaKu (CUMBOJIBI) | 1 YcerHbII
XUMHUYECKUX DJIEMEHTOB OIpoc;
TectupoBanue;
9. | ATOMHO-MOJNIEKYIIPHOE yueHUE. 3aKOH 1 YcrHbii
MOCTOSIHCTBA COCTaBa BEIIECTB OIpocC;
10. | Xumuveckas popmyina. BaneHTHOCTb 1 [TuceMenHbII
ATOMOB XMMHUYECKHUX JIEMEHTOB KOHTPOJIb,




11. | CocraBnenue XuMHYECKUX (HOPMYIT IO IInceMeHHBIM
BaJICHTHOCTH. HaxokneHne BaaeHTHOCTH KOHTPOJIb;
XUMHUYECKUX AJIEMEHTOB 10 (opMyIie

12. | OTHOCHUTENBHAS aTOMHAs Macca. IInceMeHHEBIN
OTHOCHUTEIbHAS MOJICKYJIIpHAs Macca KOHTPOJIb;

13. | Pemnrenue 3amay Ha BEIUUCIIEHUE ITuceMeHHEbIi
OTHOCHUTEIILHON MOJIEKYJISIPHOU MacChl KOHTPOJIb;
BEILIECTB

14. | MaccoBas qoag XUMHYECKOI0 DJIEMEHTA B ITuceMeHHEBIH
COEIMHEHHNH KOHTPOJIb;

15. | Pemrenue 3a1a4 Ha BBEIUUCIIEHUE MAaCCOBOM ITuceMeHHEbIi
JIOJIA XUMHUYECKOT0 3JIeMeHTa 1o popmyiie KOHTPOJIb;
COEIMHEHHUS

16. | ®usnueckue U XMMUYECKUE SBJICHHUS. Hlarank TectupoBanue;

TEMIIEPATYPhI
XHAMHYECKas peakuus N
[LUIATUHOBBIH,
DIICKTpHYECKas
[LINTKA
17. | [lpusHaKy ¥ YCIOBHS IPOTEKAHUS Hlarank VeTHBIN
. TeMITepaTyphbl
XUMHUYECKUX PEAKIU . OTpocC;
[LIATHHOBBIN

18. | 3akoH coxpaHeHHs MacChl BemiecTB. M.B. Y cTHBIN
JIOMOHOCOB — YUCHBIM-IHIIUKIIOTIETUCT OTpoc;

19. | Xumudeckue ypaBHEHUS [TuceMeHnHbII

KOHTPOJIb;

20. | Tumbl XUMHUYECKHUX peaKIuii (COeTUHEHMS, IInceMeHHbIN
pasnoKeHus1, 3aMeleHns, 0OMeHa) KOHTPOJIb;

21. | Ypok 00001IeHNs U CUCTEMAaTH3aINH IInceMeHHbIN
3HaHHUH KOHTpOJIb;

YcTHbIN
ompoc;

22. | YpOK KOHTPOJISI 3HAaHUH KonTtponphas

pabora;

23. | Bosmyx — cmech ra3os. Cocras BO31yxa Lndposoii VY cTHBIH

MUKPOCKOII
OTIpoC;

24. | TeroBoit A3 (HeKT XUMUIECKOH PEaKIIHH, YcerHbII
MOHSATHE O TEPMOXUMHUYECKOM YPaBHEHUH, OTpoc;
9K30- U YHIOTEPMHUUYECKUX PEAKIIUAX

25. | CriocoObI MOTy4eHust KUCIOpOa B [Ipubop nms [TucsMeHHBIH

[OJTy4YEeHUs
ab0opaTOPUH W MPOMBIIIIEHHOCTH. 508 KOHTPOJIb,
[Ipumenenne kucnopoaa YcTHbII

OTpoc;




26. | Ilpaktuueckas padota Ne 3. [Tonydyenue u 1 Ipubop mnst | [pakTryeckas
coOupaHue KUCIOPOAa, U3yYCHHE ero 1Oy CHUA pabora;
CBOMCTB rasos

27. | KpyroBopoT Kucaopoaa B IpUpo/Ie. VYcrHblit
TomnuBo (yroyib u MeTaH). 3arpsi3sHEHUE OIIpoC;
BO3/IyXa, CIIOCOOBI €0 NMPeA0TBPAILICHUSI.

Ycunenue napHuKoBoro 3¢ dexra,
paspyuieHre 030HOBOTO CJI0s

28. | Bomopo — XMMHYECKUN DJIIEMEHT U VYerubii
npocroe BemecTBo. Haxoxaenue B OIpoC;
npupoje, Gu3nuecKue U XUuMUYeCKue
CBOICTBa (Ha MpUMepe B3aUMOICHCTBHUS C
HEMeTaJlJIaMH U OKCUJ]aMH METaJlJIOB),

IIPUMEHEHUE, CIIOCOOBI IOITYYEHHUS

29. | [Ipaktuueckas pabora Ne 4. [Tomyuenue u 1 [IpakTnueckas
coOupaHue BOAOPOJa, U3YUCHHE €r0 pabora;
CBOMCTB

30. | [TonsiTHE O KUCIIOTAX M COJISIX YcTHbBIH

OIIpoC;
31. | Kommaecto BemecTBa. Moib. MossipHast [TuceMenHbII
Mmacca KOHTPOJIb;
YcrHbli
OTIpoC;
32. | 3akoH ABoraapo. MossipHbIil 00bEM ra3oB ITuceMeHHbIN
KOHTPOJIb;
YcTHbI
OIIpOC;

33. | Pewenue 3a1a4 Ha B3aHMOCBS3b Harunk [TMCHMEHHBIN
KOJIMUECTBA BEIIECTBA, 00bEMa M MaCCHI JABJICHIT KOHTPOJIb;
ra3oB. PacueTsl Mo XMMHUYECKUM
ypaBHEHUSAM

34. | Pacu€Tbl M0 XUMUYECKUM YPaBHEHUSIM. IInceMeHHBIH
[Tpumenenue 3akoHa ABoraapo KOHTPOJIb;

YcrHbI
OIIpOC;
35. | ®usnueckue CBOWCTBA BOABL. AHAN3 U Jlarauk [TuchMEHHBIH
CHUHTE3 — METObl U3YUEHHUs COCTaBa PJICKTPOTIDOBONT KOHTPOJIb;
octu. Lludposoii
BOJbI. XMMHUYECKHE CBOMCTBA BOJIBI MUKPOCKOII
(peakuuu ¢ MeTallIaMH, OKCUAAMHU
METAJIJIOB U HEMETAIIJIOB)
36. | [TonsTie 00 OCHOBAHUSIX U HHIUKATOPAX VcTHbBII

OIIpoC;




JlaTumk

37. | Bona kak pactBopuTens. PacTBOpHI. YcrHbII
PacTBOpHMOCTBH BEILLIECTB B BOJIE. SJIeKTpon OIIpoC;
POBOJHOC
HacpiieHHble 1 HeHaCBIIEHHBIE PACTBOPHI TH.
Hudposo
i
MHUKPOCKO
H’
poOUPKH
— 2 wr. ,
pOHyMeEp
OBaHHBIE;
Ty4MHKa;
CIIUPTOBK
a;1IpoOKu — 2
[T, TUHIIET.

38. | Konnenrparust pactBopoB. MaccoBasi 1015t Becr [TuceMeHHbII
BElIECTBa B pacTBOpe. Brruncienus ¢ PJICKTPOHHBIC KOHTPOJIb;
HCII0JIb30BAHNUEM IIOHSTHUS «MaccoBas 10
BEIIECTBA B PaCTBOPE»

39. | [IpakTnueckas padora Ne 5. 1 Becr [IpaxTnueckas
[IpuroroBneHue pacTBOpPOB C SCKTPOHHBIC, pabora;

L . JAT4YUK
OTIpe/IeTICHHON KOHIIEHTpaluei TeMIepaTyph!
IJIaTUHOBBIN

40. | Ponb pacTBOpOB B MPUPOJIE U B KUZHU YcrHblit
yenoBeka. KpyroBopor Bojibl B Ipupo/e. OIIpoC;
3arpsi3HeHue NpupoHbIX Boja. OxpaHa u
OYHCTKA MPUPOIHBIX BOJ

41. | TlepBbie MOMNBITKH KJIacCUPUKALIUN YcrHbII
XUMHUYECKUX AeMeHTOB. [lonarue o OIIpoC;
Tpynmnax CXOJHBIX 2JIEMEHTOB (ILEIOYHbBIE
Y IIEJIOYHO3EMENbHBIE METAJUIbI, TAJIOTEHBI,

WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE
00pa3yroT aM(poTepHbIE OKCUIBI U
TUAPOKCH/]IBI
42. | MonHas XxuMu4ecKasi CBA3b YcrHbii
OTIpoC;

43. | Kimaccuukanus HeOpraHUIECKUX YcrHbI
COEAMHEHHI OIIpOC;

44. | Oxkcuupl: coCcTaB, KiIacCUpUKaIUs IInceMeHnbIit
(ocHOBHBIE, KHCIIOTHBIE, aM(OTEPHEIE, KOHTPOJIb;
Hecosieo0pa3yrolme), HOMEHKIaTypa YcrHbii
(MeXIayHapoHasi U TPUBHUAJIbHAS). Ompoc;

HOHy‘{eHI/IC 1 XUMHYECKHE CBOMCTBA
KHCJIOTHBIX 1 OCHOBHBIX OKCH 0B




45. | OcHOBaHMs: COCTaB, KIAacCH(DUKALHS, JlaTuuk pH, ITucbMEHHBIH
HOMEHKJIaTypa (MeXIyHapoIHas U pLosatop obrema KOHTPOJIb;
yp ALyHApOAL PKAIKOCTH, POIb,
TpUBHUANbHAA), PU3NYECKUE U XUMUYECKHE ATUHK YcTHbIi
CBOMCTBA, CIOCOOBI MOTYUYEHUS TeMIepaTypsl | ONPOC;
[JIATUHOBBIN
46. | AMdoTrepHbIe OKCHIBI U TUIPOKCHIBI, UX IInceMeHHBIH
CBOICTBA U NOJTyYEHUE KOHTPOJIb;
47. | Kucnotsl: coctaB, Kiaccuukanms, [IuceMeHHBIH
HOMEHKJIATypa, ((U3NIeCcKre CBOMCTBA KOHTPOJIb;
YcrHbIit
OIIpoC;
48. | KucnoTsl: XUMHUECKUE CBOMCTBA, CLIOCOOBI JlaTuuk pH, ITucbMEHHBIH
no3aTop oobema
MoJIydeHus. P akTHBHOCTH METalIOB KOHTPOJIb;
PKUJKOCTH, 5
ATYNK YcrHbli
TeMIepaTypsl | OMPOC;
MJIATUHOBBIN
49. | Conu (cpeaHue): HOMEHKIATYPA, CIIOCOOBI Har4uk pH, [TucEMeHHBIH
MOJIy4eHUs1, B3aUMO/ICHCTBUE COJIEH C KOHTPOJIb;
MeTaJlJIaMH, KUCIIOTaMH, IIeIoYaMu 1
COJISIMU
50. | Beruncnenus mo ypaBHEHUSAM XUMHYECKOM IInceMeHHBIM
peakuuu KOHTPOJIb;
51. | l'enetuueckas cBsI3b MEXAY KllacCaMH [TuceMeHHBIN
HEOPTaHMYECKUX COCTUHEHHIMA KOHTPOJIb;
YcTHblIi
OIIpoC;
52. | [Ipaktuueckas padorta Ne 6. Perienue 1 Jatuuk pH, | Ilpaktrueckas
SKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME A03aTop pabora;
o0Bbema
«OCHOBHBIC KJIaCChl HCOPTAHUICCKUX
. KUJKOCTH,
COCITUHCHUIN» ATIAK
TeMIepaTyphbl
IUTATUHOBBIN
53. | Ypok 00001IeHHs U CUCTEeMATH3AIHH YcTHBIH
3HaHUHN OIIpOC;
54. | Ypok KOHTPOJIS 3HAHUIA Kontponbshas
pabora;
55. | Ypok 000011eHNs U CUCTeMAaTHU3aINH [TucbmMeHHbIM
3HAHUU KOHTPOJIb;
56. | Ctpoenne atomoB. COCTaB aTOMHBIX sI/Iep. [TucemMeHHBII
N3otonbl. DnekTponsl. Pu3nyeckuii KOHTPOIJIb;
CMBICII IOPSAAKOBOTO HOMEPA JIEMEHTA YcrHbIit

OIIpoC;




57. | llepuoanueckuii 3akoH u [leproanueckas [TnceMenHbIN
cucTeMa XMMUYECKUX 3eMeHToB J1.1. KOHTpOJIb;
Mengaeneea. [lepruoasl, rpynimel, YcrHbIit
noarpynmsl. U3nUecKuii CMbICT HOMEPOB OIIpoC;
Meproja U rpymibl

58. | CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB [TucbMeHHBIH
nepBbIxX 20 XUMUYECKUX IEMEHTOB KOHTPOJIb;
MEPUONYECKON CUCTEMBI
. . MenaeneeBa

59. | XapakTepucTHKa XMMHUYECKOTO 3JIEMEHTa YcrHbiit
IO €r0 MOJIOKEHUIO B IIEPUOINYECKOM OIIpoC;
cucreme J[. 1. Menaeneesa

60. | 3HaueHne MePUOAUYECKOTO 3aKOHA U YcTHBIH
MEePUOINYECKON CUCTEMbI XUMUYECKUX OI1poC;
AJIEMEHTOB JIJISl pa3BUTHS HAYKU U
npaktuku. J[. 1. MenaeneeB — yueHblii,

MeAaror U rpakJ1aHuH

61. | Ypok KOHTpOJIS 3HAHUI Kontponbhas

pabora;

62. | DIEKTPOOTPULATEILHOCTH ATOMOB Hlarank [TucEMeHHBIH

SJIETPOIPOBOJIHO,
XUMHUYECKHX 3JIEMEHTOB. XUMHUYECKast . KOHTPOJIb;
CBSI3b: KOBAJIEHTHAS MOJISIPHAA U YcrHbI
KOBAJICHTHAsI HETIOJISIpHAs OI1poC;
63. | CTerneHb OKUCIICHUS [TuceMeHHBIH
KOHTPOJIb;

64. | OKHCITUTENBHO-BOCCTAHOBUTENBHBIC [TuceMeHHBIH
peakuuu (OBP). [Ipouiecco! okuciaeHus u KOHTPOJIb;
BOCCTaHOBJEeHHS. OKUCIUTENN U
BOCCTaHOBUTEIHU

65. | CocraBieHre ypaBHEHUH OKUCIIUTEIBHO- [TuceMeHHBIIH
BOCCTAaHOBUTENBHBIX PEAKIIUN U CXEM KOHTPOJIb;
AJIEKTPOHHOTO OanaHca

66. | Ypok 00001IeHNs U CUCTEMATHU3AINH ITuceMeHHEBIH
3HaHUN KOHTPOIJIb;

YcrHbIit
OTIpoC;
67. | Ypok pa3BUBAIOIIETO KOHTPOJISI 3HAHUH. TectupoBanue;

XUMHUSA B AelCTBUHI




68. | Kucmopoa — XUMHYECKUN AIEMEHT U 1 TectupoBanue;
npoctoe BemecTBo. O30H. Haxoxnenne
KHCJIOpOJia B IpUpoie, GU3nIecKue u
XUMHUYECKHUE CBOMCTBA (PEaKIIMKI
okucaeHus, ropenue). [lonsarue 06
oKcHIax

OBILEE KOJIMYECTBO HACOB I10O 68 4 6

ITPOT'PAMME

9 kiaace
Ne | Tema ypoka KoJsnvecTBO 4acoB Buami,
n/n dopmbi
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
KOHTPOJIA
padoThI padoThI

1. | Knaccudukanus u HOMEHKIATypa 1 YcTHbI
HEOPraHWYeCKUX BEIECTB O1poc;
(MexxayHapoHas U TpUBUAJIbHAS)

2. | Ilepuognyeckuii 3akoH. Ileproanueckas 1 Y cTHBIN
CHCTEMA XMMHYECKHUX DJIEMEHTOB Ompoc;
. . MenpaeneeBa. CTpoeHre aTOMOB

3. | 3aKOHOMEPHOCTH B U3MCHCHHUU CBOMCTB 1 [TuceMeHHbII
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX KOHTpOJIb;
MEPUOJIOB, KNS, KAJIBLIMUS U UX
COEJMHEHHI B COOTBETCTBHH C
MOJIO)KEHUEM B MIEPUOIMUECKON CUCTEME U
CTPOEHHUEM aTOMOB

4, | X¥MMHA4YEeCKHE CBOMCTBA BEIIECTB, 1 IInceMeHHbIN
OTHOCSIIIUXCS K Pa3TUIHBIM KJIaccaMm KOHTPOJIb;
HEOPTraHUYECKUX COCAMHEHUH, NX
reHEeTHUYECKast CBA3b

5. | Crpoenue BemecTBa: BUIbI XUMUUYECKON 1 YcTHbI
CBA3U. TUIBI KPUCTAIUIMYECKUX PEIIETOK, OIpoc;

KPUCTAININYECKON PELIETKN

3aBHCHUMOCTh CBOMCTB BeIlIECTBaA OT THUIA




[{udposas

6. | Knaccudpukanus XuMHYECKUX PEaKLUi 110 ITuceMeHHBIN
nmabopaTopus
pa3IUYHBIM MpU3HAKaM (110 YHCITY U [Tudposoii KOHTPOJIb;
COCTaBY y4acCTBYIOIIMX B PEaKIIMU ATUHK
BEILIECTB, 10 TETIOBOMY 3P DEKTy, 10 TeMITepaTyphbl
HM3MEHEHMIO CTEIICHEH OKHMCICHUS ITATHHOBBIA
XUMHYECKHX 3JIEMEHTOB, IO 0OPaTUMOCTH,
I10 Y4aCTHIO KaTajau3aropa). JK30- U
SHJOTEPMUUYECKHUE PEAKIINH,
TEPMOXUMHYECKUE YPABHEHUS
7. | IloHATHE O CKOPOCTH XMMHUYECKOM [ludposas [TucEMeHHBIH
mabopaTopus
peakuuu. [loHsTre 0 TOMOT€HHBIX U [Tudpopoi KOHTPOJIb;
TeTEPOreHHBIX peakuusx. GakTopsl, ATUNK
BJIMAIOIINE HA CKOPOCTh XUMUYECKOU TeMIepaTypbl
peakuuu [JIATUHOBBIN

8. | [lonsTre 06 0OpaTUMBIX U HEOOPATUMBIX [TucemeHHbIM
XUMHUYECKUX peakiusax. [lonsTue o KOHTPOJIb;
XHMHYECKOM PAaBHOBECUHU

9. | ®akTophl, BIUSIONIUE HA CMCIICHUE VYcrHblit
XUMHUYECKOTO PaBHOBECHUS OTpocC;

10. | MexaHu3M OKUCIUTEIHHO- ITuceMeHHBIN
BOCCTAHOBUTEJILHBIX PEAKIIHA KOHTPOJIb;
(27IeKTpOHHBIN 0aaHC OKUCIUTEIHHO-

BOCCTAHOBUTEJIbHON PEAKIIIH)

11. | Teopust SIEKTPOIMTHIECKOM TUCCOIUALIIH. Hu¢pos VY cTHBIIH

as

DNEKTPOIHUTHI U HEDJIEKTPOIHUTHI. OTIpoC;
nabopato

Karuonnl, annonsl. MexaHu3Mm pust

JUCCOITMAIIMY BEIIECTB C PA3ITUYHBIMU Ludpposo

BHJaMH XUMHYECKOH CBSA3U 1 JaT4uK
TeMIiepat
YpbI
MIaTHHOBEIH,
natyuk pH

12. | Crenenp auccouuarnuu. CUIbHBIE U Lndpposas VY CTHBIN

maboparopus

cia0ble SJIEKTPOTUTHI [Tudposoii OTIpoC;
TaTIuK
PIICKTPOIIPOBOTH
OCTH

13. | Peakuuu nOHHOTO OOMEHa, YCIIOBHUS UX IInceMeHHEbIit
nporekanus. MloHHble ypaBHEHUS peakiuil KOHTpOJIb;

14. | XuMudeckue CBOMCTBA KHCIIOT B CBETE IIuceMeHHBIH
MPEACTABICHUH 00 IEKTPOTUTHUECKON KOHTPOJIb;

IHUCCOLIUAINA




15. | Xumuyeckue CBONCTBa OCHOBaHUH B CBETE [TnceMenHbIN
MIPEJICTABICHUI 00 IEKTPOIIUTUICCKOM KOHTpPOJIb;
JUCCOIAIIUU

16. | XumMu4eckre CBOMCTBA COJICH B CBETE [TuceMeHHbII
MIpeJICTaBICHUI 00 IMEKTPOIUTUYECKOM KOHTPOJIb;
JUCCOIAIIUU

17. | TlonaTHe o TUAPOTIU3E COJICH VYcrHBIT

OIIpoC;

18. | KauecTBeHHBIE peaKIMK HA KATUOHBI U [TuceMenHbIN
AQHUOHBI KOHTPOJIb;

19. | IlpakTuueckas padora Nel. Pemenue 1 Hudposast [TpakTuaeckas
SKCIEPUMEHTAIBHBIX 33724 M0 TEME Ha60PaTOIEH’1 pabora;
"DyeKTponUTUYECKast Jucconranus’ Hudposo

JaT4YnK
3JIEKTPOIIPOBO/T
HOCTHU

20. | Ypok 000011eHrs U cucTeMaTru3aluu VceTHBIN

3HAHUU O1poc;
[TucbmeHHbIM
KOHTPOJIb;

21. | YpOoK KOHTpOJISl 3HAHUH KoHnTposnpHas

pabora;

22. | O6mIas XapaKTEPHUCTUKA IallOre€HOB. Ludposoii VCTHBIH
OC0OEHHOCTU CTPOCHHS aTOMOB ATUX JATHIK Ompoc;

anmapar Jss
3JIEMEHTOB, XapaKTEPHBIE [l HUX CTETICHU [IPOBELCHHUS
okucnenus. CtpoeHue u pu3nuecKue XUMHUYECKUX
CBOIWCTBA MPOCTHIX BEMIECTB — TAJIOTEHOB. [IpOLCCCOB
XHUMHUYECKUE CBOKMCTBA HA MPUMEPE XJI0pa
(B3anMoOJIeHCTBHE C METAJIIIaMH,
HEMeTallJIaMH, [IEJI0YaMH )

23. | Xnoposogopos. CoJissHast KHCIOTa, YcTHBIH
XUMHUYECKHUE CBOMCTBA, MOTYUCHHE, OTIpoC;
npuMeHeHue. KauecTBeHHas peakius Ha
XJIOPUA-HOHBI

24. | duznonornyeckoe IeHCTBUE XJIopa ’ Y cTHBIN
XJIOPOBOJIOPO/Ia HA OPraHU3M UYEJIOBEKa. Ompoc;
Baxnerime Xmopuasl 1 HX HAXOXKJIECHHUE B
pupoJie

25. | [Ipaktudeckas padora No2. [TonydeHue 1 Hudposas [TpakTrueckas
COJITHOM KHMCJIOTBI, U3YUYEHHUE €€ CBOMCTB nmaboparopus pabora;

Hudposoit
JaTYnK
AJIEKTPOITPOBO/T

HOCTH




26. | Pemenue 3a1a4 Ha BEIYUCICHUS TIO [TucbmMeHHbIiM
ypaBHEHUSM XUMHUYECKUX PEAKIUU, €CITU KOHTPOJIb;
OJIMH PeareHT JaH B U30bITKE

27. | O01mas xapakTepuCTHKA JJIeMEHTOB VIA- YcTHbIi
rpynnbl. OCOOEHHOCTH CTPOSHHS ATOMOB OI1poC;
3THUX AJIEMEHTOB, XapaKTEPHBIC IS HUX
ctenienu okucienus. CTpoeHue u
(bu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB -

KHUCJIOPO/JIa U Cepbl. AJITIOTPOITHBIE
MOAU(UKAIIHN KHCIOPOa U CEPBI.
XUMHYECKUE CBOMCTBA CEPBI
28. | CepoBoopo, cTpoeHue, GU3HMIECKHE U ANTapar it | yerypii
XMMHYECKHE CBOMCTBA [POBCHCHHA OIIpOC;
XUMHYECKHX
[peaKLHnid,
npuoop s
MOJTy4CHUS
ra3oB

29. | Okcunbl cephl KaK MpeACTaBUTEIN [TucemeHHbIM
KHCIIOTHBIX OKCHJIOB. CepHUCTAs KHCIIOTA KOHTPOJIb;

30. | Cepnas kuciora, GpU3HIECKUE U [TucbMeHHBIH
XMMHYECKHE CBOMCTBA (001I1e KaK KOHTPOJIb;
MIpeICTaBUTEIS KJIacca KUCIOT U
cnernuduieckue), mpumeHerue. Conu
CEPHOI KUCIIOTBI, KAYECTBCHHAS PEAKITUS
Ha cynb(aT-uoH

31. | XuMu4eckue peakinu, JIe)Kallue B OCHOBE IInceMennsbli
MIPOMBIIIIJICHHOT'O CITOC00a MOTYICHHUS KOHTPOJIb;
CEpHOM KUCIOTHI. Pemienue 3amad Ha YcTHbI
HaX0XJIEHHE MAaCCOBOM JOJIH BBIXOJIA OIIpOC;
MPOJYKTA PEaKIuu

32. | HaxoxaeHue cepbl ¥ €€ COeTMHEHUN B Y cTHBIN
pupoie. XUMUIECKOE 3arps3HEHHE OIIpoC;
OKpY>KaloIleu CpeJibl COEAMHEHUSIMU CEPBI
(KUCTIOTHBIC JTOK/IU, 3arPsI3HEHHUE BO3AyXa
1 BOJIOEMOB), CITOCOOBI €T0
MIPEIOTBPALICHUS

33. | O0mias xapakTepuCTHKA AIEeMEHTOB VA- TectupoBanue;

rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB
ATHUX AJIIEMEHTOB, XapaKTePHBIC I HUX
CTENEHU OKUCIEHUs. A30T,
pacmpocTpaHeHue B IpUpoe, GU3nuecKue
U XuMu4eckue cBoictea. Kpyrosopor
a30Ta B MIPUPOJIE




[{udposas

34. | AMMuak, ero pu3nYecKue 1 XUMUYECKHE ITuceMeHHBIN
. naboparopus
CBOWCTBA, IOTyYEHUE U IPUMECHECHHE. - KOHTPOJIb;
[{udposoit
Conu aMMOHMS, UX PUINIECKUE U ATYHK
XMUMHAYECKHE CBOWCTBA, IPUMEHEHHE. HJIEKTPOIPOBOIH
KauecTBenHas peakiiysi Ha MOHbI aMMOHUS OCTH
35. | [IpakTuueckas pabora Ne3. ITonyuenue I Anmapat s | [ipakruyeckas
. MPOBEACHUS
aMMHaKa, H3y4eHHE ero CBOMCTB pabora;
XUMHAYECKHX
peakuui,
npuodop s
MOJTyYCHHUS
ra3oB.
Hatuuk pH
36. | A3oTHas Kuciora, eé¢ pu3nIecKue u Ludposoit [TucEMeHHbIH
. TaTYHK
XHUMHAYECKHE CBOWCTBA (00IIHEe KaK KOHTPOJIb;
HUTPAT HOHOB
MPEJCTaBUTEIS KIlacca KUCIIOT U
cnenuduaeckue). Hurpatsr
37. | Mcnonb30BaHUe HUTPATOB U CONEH Ludposoii VCTHBIH
TaTINK
aAMMOHHS B KQUECTBE MUHEPATBHBIX OIIpoC;
HUTpAT HOHOB
ynoOpeHnii. XMMHYeCKoe 3arps3HCHHE
OKpY’Karomiel cpeibl COeTMHEHUSIMU a30Ta
(KUCITOTHBIE TOK/IH, 3arpsi3HEHIE BO3/1yXa,
MOYBBI U BOJJOCMOB)

38. | Docdop, amutoTponHBIC MOTUDUKAIIH YcTHbBIH
dhocdopa, pusznyeckre 1 XUMUYECKHEC OTpoc;
CBOMCTBA

39. | Okcun pochopa(V) u hochopnas kucnora, ITuceMenHbIN
(bu3nyecKre U XUMHUYECKHE CBONCTBA, KOHTPOJIb;
nony4yenne. KauecTBeHHas peakius Ha
¢dochar-nons!

40. | Ucionp3oBanue GocdaToB B Ka4eCTBeE TectupoBanue;
MUHEPAJIBHBIX yI0OpeHUi. 3arpsi3HeHue
MIPUPOJHBIX BOJOEMOB (pocaTamu

41. | Yrnepon, aloTpOIHbIE MOAU(PHUKAIUY, VcTHBIN
pacrpocTpaHeHHe B IpUpoJie, prusnyeckue OIIpOC;

1 XUMUYECKHE CBOMCTBA. ACOpOITHsI.
KpyroBoport yriepona B mpupoie




42.

Oxcupsl yraepona, ux pusnveckue u
XUMHAYECKHE CBOHCTBA, PU3UOJIOTHUECKOE
JIeCTBUE HA )KUBBIC OPTaHU3MBI,
MOJTyYCHUE W TPHUMEHEHHE.
DKoJIoTHnYecKHe MPoOIIeMBbI, CBSI3aHHBIE C
okcuaom yriepoaa(lV); runoresa
rJ100aTFHOTO MOTETUICHUST KITNMAaTa,

MApHUKOBBIN 2P PEeKT

[Tpubop s
MOJTyYCHUS
ra3oB

YcTHBIN

OIpoC;

43.

VYrosibHasg KUCTIOTa U €€ COJIM, UX
(u3nUecKre U XUMHUYIECKUE CBOKCTBA,
noJiyueHue u npuMmenenue. Kauecrsennas
peaxuus Ha KapOOHAT-UOHBI.
Hcnons3oBanne kapOOHATOB B OBITY,
MEIUIIMHE, TPOMBIIIJICHHOCTH, CEILCKOM

X03SIUCTBE

Y cTHEIN
OTIpocC;

44,

[Tpaktuyeckas padora Ned. [Tomyduenue
yriekucioro raza. Kauectennast peaxius
Ha KapOOHAT-HOH

[TpakTrueckas
pabora;

45.

HepBOHa‘laHBHBIe IIOHSATHS 00
OpraHN4YCCKHX BCUICCTBAX KaK O
COCAUHCHUX yIiiepoJa: 0COOEHHOCTH
COCTaBa U CTPOCHUA

YcTHBIN
OTpoc;

46.

ITousarre 0 OMOTOTHYECKH BaXKHBIX
BEIIIECTBAX: KUpaX, OeKax, yriieBoax.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U

HEOPraHWYECKUX COCTMHEHUN

VYcTHBIN

OIIpoC;

47.

KpemHuuii, ero ¢pusndeckue 1 XuMHU4eCKre
CBOICTBA, NOJyYEHUE U IPUMEHEHHE B
anekTpoHuke. CoeTMHEHNs] KpEMHUS B

PUPO/IC

YcTHBIN
ompoc;

48.

OO6mume npeacraBiaeHus: 00 OKCHe
kpeMHusA(IV) 1 kpeMHHEBOH KHCIOTE.
CunMkarsl, X UCIOJIb30BaHKE B OBITY,

MCIUIHUHE, TPOMBIIIJICHHOCTH

YcTHBIN

OIIpoC;

49.

Baxneiimme CTpOUTENbHBIE MATEPHAIIBI:
KepaMHKa, CTEeKJIO, [IEeMEHT, OETOH,
xene300eToH. [Ipobiemsr 6e30macHOTO
HCIIOJIb30BaHUS CTPOUTENBHBIX

MaTcpHrajioB B HOBceJIHeBHOfI KHU3HU

TectupoBanue;

50.

IIpakTuyeckas padora Ne 5. Pemenue
HKCHEPUMEHTAIbHBIX 3324 [0 TEMe
«BaxHenme HeMeTaibl U UX
COEIMHEHUS»

IIpakTnueckas
pabora;




51. | Ypok 00001IeHHs U CUCTEMATH3 AN [TucbmMeHHbIiM
3HaHUHI KOHTPOIIb;

52. | YpoK KOHTpPOJIS 3HAHUIHA Kourposnbhas

pabora;

53. | O6mas xapakTepucTHKa XUMHIECKHX YcTHbIi
3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU UX oIpoc;
MOJIOXKEHUS B IEPUOANUECKON CUCTEME
xumuueckux snemeHToB JI. 1. MeHeneesa
U cTpoeHust aToMoB. CTpoeHUE METaJIOB.

Merammueckas CBA3b U METAJNIMYECKAst
KpUCTAJIJINYECKasl pelieTka
54. | DIEKTPOXUMHUYECKUHN Pl HANIPSKEHUH Haraux VCTHBINI
HIICKTPOIPOBOIHO
MeTauioB. OU3NYECKrue U XUMUYECKHE cTH OTpoc;
cBolicTBa MeTaiuioB. OOIIIHE CIIOCOOBI
MOJTyYEHUST METAJJIOB

55. | [TonsiTe 0 KOPPO3UHU METAIIIOB U YcrHbli
OCHOBHBIE CIIOCOOBI 3aIIUTHI OT KOPPO3UU OIpoc;

56. | CrutaBsl (cTaib, 9yT'yH, TFOPATIOMUAHUH, VYcrHblit
OpOH3a), UX IPUMEHEHHE B OBITY OIpoc;
MIPOMBILLIIEHHOCTH

57. | lllenounsie MeTamisl. [lonoxenue B Harank VcTHBINI

. DIIEKTPOIIPOBOJHO
MEPUOIUYECKON CUCTEME XUMUYECKUX cTH OIpoc;
anemeHToB [[. 1. Menneneesa, ctpoeHune
atomoB. HaxoxxneHnue B npupoje.
duznyeckue U XUMUYECKHE CBOMCTBA (Ha
npumepe HaTpus U kanus). OKCuabl 1
TUAPOKCHUIBI HATpUsl U Kanus. [I[pumenenue
IIEJIOYHBIX METAJUIOB U UX COCIMHEHUA

58. | lllenouyHo3eMeNbHBIE METAUIBI MAaTHUH 1 Harami [TucemeHHbBIM

HIICKTPOIIPOBOIHO
KaJIbLIN, cTpoeHre aToMoB. [lonoxenue B o KOHTpOJIb;
MEPUOINYECKON CUCTEME XUMUYECKHX YcTHbI
anemenToB J[. . Menaeneena. Ompoc;
Haxoxnenue B npupone. Puznueckue u
XMMHYECKHE CBOMCTBA. BaxkHeiime
COCTMHEHMS KabIUs (OKCH, TUIPOKCHUI,
COJIN)

59. | Pemenwue 3a/1a4 Ha BBIYHCIICHUS TIO [TuceMeHHbII
YpaBHEHUSM XUMHUYECKHUX PEAKIIUN, ECITH KOHTpOJIb;

OIVH U3 pCarcHTOB JIdaH B HU30BITKE HIIH
COACPIKUT IPUMECH; MacCOBOM 01
BbIXOJa IMPOAYKTA pCAKIIUU




60. | XKeécTkocTh BOJIBI U CIIOCOOBI €¢ 1 YcTHBIN
ycTpaHeHus. Beruncienus o ypaBHEHUSIM OIpoC;
XUMHUYECKHUX PEaKIHid, €ClIi OJIUH U3
peareHTOoB JIaH B BHJI€ BOJIHOTO pacTBOpa C
U3BECTHOU MacCOBOH JOJIEN

61. | IIpaktuyeckas padbora Ne6. XKeécTkocTh 1 1 [TpakTudeckas
BOJIbI 1 METO/IbI €€ YCTPaHEHUS pabora;

62. | Anmromunuii. [Tonoxenue B mepuoanueckon | 1 Harunk [TuceMeHHEBIN

HIEKTPOIIPOBOJIHO
cucTeMe Xumuueckux anemeHTos 1. U. cTH KOHTPOJIb;
MenaeneeBa, CTpOCHUE aTOMA. YcrHbI
Haxoxzaenue B mpupoje. dusndeckue u OIIpoC;
XUMHUYECKHE CBOMCTBA. AM(OTEpHbIE
CBOIMCTBa OKCHJA U THAPOKCHUIA
63. | XKeneso. [Tonoxenue B NEPUOIMIECKON 1 Haruuk YV CTHBIH
3JIEKTPOIIPOBOAHO
CHUCTEME XUMHUYECKHUX AemMeHToB /1. 1. cTH Ompoc;
MenpeneeBa, CTpoeHHE aTOMA.
Haxoxnenue B npupone. Puznueckue u
XMMHYECKHE CBOMCTBA

64. | Oxcunpl, rugpokcuabl 1 conu xxeneza(ll) m |1 [TuceMeHHEBIN
xene3a(Ill) KOHTPOJIb,

65. | [Ipakruueckas pabora Ne 7. Pemienue 1 1 Marqux IMpakTuyeckas

HIIEKTPOIIPOBO
IKCIIEPUMEHTAILHBIX 33734 110 TEME HOCTH, pabora;
«BaxxHele MeTaibl U UX COSTUHEHUS MATHHTHAS
MellanKa

66. | HoBble MaTepHasbl U TEXHOJIOTHH. 1 YcrHbii
BemecTBa u MaTepuassl B TOBCETHEBHOM OIIpOC;
KU3HU YeJoBeKa. XUMHUS U 30OPOBBE.
besomnacHoe ncnonp30BaHue BEMIECTB U
XUMHUYECKHUX PEaKIHii B OBITY

67. | IlpupoaHble HCTOYHUKH YTIIEBOAOPOI0B 1 YcTHbIN
(Yross, IpUpPOAHBIH ra3, HepTh) IPOAYKTHI OIpoc;

UX 1epepaboTKH, UX POJIb B OBITY U
MTPOMBIIIIIICHHOCTH

68. | OCHOBBI PKOJIOTHYECKOH TPAMOTHOCTH. 1 YcTHBIH
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH OIIpOC;
CpeIbl, IPEEIbHO AOMyCTUMAS
KoHleHTpauus Bemects - [1/IK). Pons
XUMHH B PEIICHUN YKOJIOTUUECKUX
npodiem

OBILIEE KOJIMYECTBO YACOB I1O 68 7

I[TPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

8 KJIACC

Xumus. 8 knace/Pynsuruc I'.E., ®enpaman @.I°., Akimioneproe oomectBo «M3narenberBo «IIpocBemenuey;
Beenure cBoil BapuaHr:

9 KJIACC

Xumus. 9 knace/Pymsutuc I'.E., ®enpaman @.I'., Aknmoneproe obmiectBo «M3aarenbetBo «IIpocBemnienney;
BBenure cBoil BapuaHr:

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

8 KJIACC

9 KJIACC
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

8 KJIACC

1. Poccwiickas anekTpoHHas mKkoia. - https://resh.edu.ru/

. "Anxumuk" - http:/alhimik.ru

. Kypnan «Xumust u xusab»io - https://hij.ru/

. IlTonbopHa mureparypsl o xumumio - http://c-books.narod.ru/

. Kypuan " 1 centsiops" - https://1sept.ru/

. Mudoypoxk - https://iu.ru/video-lessons

. COOpHHK cTaTeil 0 XUMHYECKUX JIEMEHTAX, HIUTFOCTPUPOBAHHBIN OMMCAHUEM IKCIIEPUMEHTOB. -
http://www.periodictable.ru

~N o o B 0N

9 KJIACC
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJAOBAHME UISA TIPOBEAEHUSA ITIPAKTHUYECKUX PABOT
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