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NMosicHMTenbHasa 3anucka

N3menenust B pabouyio mporpamMmy mno XuMuu (0a30BbIi ypOBEHb) Ha YpPOBEHb OCHOBHOTO 0011ero oOpa3oBaHU,
yrBepkaeHHoN npukazom MBOVY «Tpocrenenkas COIL» ot 30.08.2015 r. Ne80, xoropasi paszpaborana B

cootBeTcTBUU ¢ PI'OC, yTBep)KIeHHBIM [Iprukazom MunuctepcTBa npocserienus Poceniickoit ®eneparmu ot 31.05.2021
Ne 287 «O06 ytBepxaeHuu (enepanbHOro TOCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOTO OOIIEro 0Opa3oBaHUs»
(3apeructpupoan 05.07.2021 Ne 64101)

BHECEHbBI HA OCHOBAHWMU:

- denepanbHoro 3akoHa «O0 ob6pazoBannu B Poccuiickoit @enepanum» oT 29.12.2012 r© No273-D3, denepanbHOro 3aKoHa OT
23.09.2022 1.Ne371-®3 «O BHecenuu uzMeHeHuit B DenepanbHbiii 3ak0H «O0 oOpazoBanuu B Poccuiickoii Denepanun»,
npukaza Munnpocsenienus P® ot 18.05.2023 r. Ne370 «O6 yrepxkaenuun denepanbHOi 00pa30BaTEeIbHON MPOTrpaMMBbI
OCHOBHOTO 0011ero odpazoBanus, 3apeructpupoBan 12.07.2023 Ne74223;

- mpuka3za Munnpocsemenuss PO ot 18.05.2023 r. Ne371 «O6 yrBepxkaennn dDenepanbHOl 00pa3oBaTEIbHON MPOrpaMMBbl
cpenHero obiiero oopa3zoBanus, 3apeructpuponan 12.07.2023 Ne74228;

- pemenus nenaroruyeckoro copera MbOVY «Tpoctenenkas COLL ot 28.08.2023 r., mporoxosn Nel



HN3menenns B pado4y1o nporpaMMy BHeCEeHbI B YACTH COAePKaHusl, IVIAHNPYEMbIX pe3yJIbTaTOB (IPHBeIeHbl HUKe), TAK:Ke B TA0JIMIAaX 0
BHECEHMHU M3MEHEHMI 0TPaKAIOTCHA TeMbl M pa3Je/ibl INIAHMPOBaHUs, KacaTeJbHO 8-9 Ki1accoB

BHeceHnne n3mMeHeHU

8 kace
Ne n/m | Pa3nen, B KOTOpPbIi BHOCATCS M3MEHEHUS TeMbl YPOKOB, B paMKaxX KOTOPbIX JaHHbIE Pa3ae/ibl H3YYAKTCH
1 XUMHYECKUE PEAKITUU. 3aKOHBI COXPAHEHUSI MACChI M SHEPTUHU | 3aKOH COXPAHEHMS MacChl M SHEPTUM Y PaBHEHUS XUMUYECKUX PEaKIUi
2 BemectBa B OKpyxaronieit Hac IpupoJe U TEXHUKE CriocoObl BbIpa)Ke€HUsI KOHIIEHTpAIMK pacTBOpoOB. Perienue 3anau
9 kaacc
Ne Pasznen Tembl ypoKoB, KOTOpbIE 100aBJIeHBbI 11 H3yYeHHUS U3 IPOrpaMMBbl, cooTBeTcTBYIOIIEH DOII
n/n
1 [ToBTOpEHNE HEKOTOPBIX OtHocHTeNnbHAS JIEKTPOOTPULIATENFHOCTD, CTEIICHb OKHCIeHUs. BaneHTHOCTE. CBEeHHS 0 cOCTaBe M HOMEHKIIAType
BOITPOCOB § Kitacca OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCANHEHHH.
2 OO01me CBOMCTBA METAIIIOB Kpucrammdeckoe cTpoeHre U PU3NKO-XUMHIESCKHE CBOHCTBAa METAJLIOB
3 YenoBek B MUpPE BELIECTB Bemectsa, Bpeansie AJ1s 310pOBbsI UENOBEKA U OKpYKarolien cpenpl. Ilomumepsl




CopepxaHue oby4yeHus B 8 knacce.

155.3.1. IlepBoHaYaJIbHBIC XUMHUYECKHAE TTOHSTHSI.

[Ipeamer xumun. Posib XUMHUHM B KU3HM 4esloBeKa. XMMHS B cHCTeMe HayK. Tena m BenjectBa. Dusmyeckue CBOMCTBA BEUIECTB. ArperatHoe
cocrosinue BemlecTB. [loHdTHE 0 MeTo1ax Mo3HaHUs B XuMuu. YucTsle BemectBa U cmecH. CriocoObl pa3ziesieHus: cMecei.

ATOMBI U MoOJIeKyJbl. XUMHUYECKHE 31eMeHThl. CHUMBOJIBI XMMHYECKUX 3JIEMEHTOB. [IpocThie M ClOKHBIE BellecTBa. ATOMHO-MOJEKYISPHOE
YYEHHE.

Xumunueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKUX 3J€MEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BeliecTB. OTHOCUTENbHAS aTOMHasi Macca.
OTtHOcuTeNbHAA MOJIEKYIISIpHast Macca. MaccoBast 10J11 XMMUYECKOTO JIEMEHTA B COEANHEHHH.

KonnuectBo BemectBa. Mosib. MossipHass macca. B3anMOCBSI3b KOJIMYECTBA, MACChl M 4MClIa CTPYKTYPHBIX €AWHUIL BemlecTBa. Pacdersl 1o
dbopMynaM XUMUYECKUX COCIUHEHUN.

Ouznyeckue U XMMHUYECKUE SIBJICHHS. XUMUYECKass pPeakius M ee MpU3HAKU. 3aKOH COXpaHEHHs] MacChl BEIIECTB. XMMHYECKHE YpaBHEHUSI.
Knaccudukanus XuMu4decKux peaxiuil (CoeIMHEeHus, pa3lioKeHus, 3aMellIeHUs, OOMEHa).

XUMHUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKON TOCY/I0H, MpaBMIaMH pabOTHI B Ta00OPaTOPHHU M ITpUeMaMu 00paIieHus ¢ J1abopaToOpHbIM
o0opynoBaHUEM, M3YYCHHE M ONMHMCAaHWE (PU3MYECKUX CBOMCTB OOpa3lOB HEOPraHMYECKHX BEIIECTB, HaOmofeHue (U3MYEcKHX (IUIaBJICHUE BOCKA,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYNKE, KUIIEHHE M KOHJCHCAIMs BOJIbI) M XUMHUYECKUX (TOPEHHE CBEYHM, MPOKAJIHWBAaHHE MEJHOI MPOBOJIOKH,
B3aUMOJICHCTBHE MeNa C KUCIIOTOW) SIBJICHUWH, HAONIOJCHHWE W ONHCAaHWE NPU3HAKOB IMPOTEKAHUS XUMHYECKUX peaknui (pasioeHue caxapa,
B3aUMOJICHCTBHE CEPHOI KHCIOTHI C XJIOPUIOM Oapus, pasznoxeHue ruapokcuaa meau (II) mpu HarpeBanum, B3auMoIeHCTBHE jKee3a C pacTBOPOM
conmu meau (II), u3ydeHue crocoOOB pasierneHus cMmeceil (C MOMOIIBI0 MarHuTa, (GUIBTPOBaHWE, BBINAPHBAHKE, NUCTHIULILUS, Xpomartorpadusi),
IPOBEJICHNE OYMCTKH MOBAPEHHOM COJM, HAOIIOCHUE M ONMCAHUE PE3YJbTATOB MPOBEICHUS ONBITA, HIUTIOCT PUPYIOIIETO 3aKOH COXPaHEHHs MacChl,
co3/1aHNe MoJieNiel MOJIEKYIT (I1apOCTEPKHEBBIX).

155.3.2. BaxHeiinme npeacTaBUTeIM HEOPraHNYECKHUX BEIIECTB.

Boznyx - cmeck razos. CoctaB Bo3ayxa. Kuciopona - aiaeMeHT M mpocroe BemecTBo. HaxokaeHue kuciaopoja B Hpupoie, (pusnueckue u
XUMUYecKue cBoiicTBa (peakuuu ropenust). Oxcuasl. [Ipumenenue kucnopoa. CriocoObl NOTydeHUs! KUCIOPoaa B 1a00paTOpUU U MPOMBIIIIJICHHOCTH.
KpyrosopoT kucioposa B mpupoze. O30H - autoTponHas MoAu(UKaLus KUCIOpoia.



TennoBoii 3 ekt XuMUUECKo peaknuu, TEPMOXUMHUYECKUE YPaBHEHUS, 9K30- W JHIOTEPMUYECKHE pEakiuH. TOIUIMBO: yroilb M METaH.
3arps3HeHne BO3/lyXa, YCHICHUE MapHUKOBOTO 3P PeKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopon - anement u mpocroe BemmecTBo. HaxoxxaeHue Bojgoposaa B mpupoze, GU3HUecKue U XHUMHUUYECKHE CBOMCTBA, IPHMEHEHHE, CIIOCOOBI
noxy4eHus. KHucioTsl v cou.

MouisipHbIii 00BEM razoB. PacueTsl N0 XMMHUUECKUM YPaBHEHUSIM.

dusnyeckue cBoicTBa BoJbl. Bosa kak pactBopurenb. PactBopsl. HacklieHHbIE 1 HEHACHIILIEHHBIE PACTBOPHI. PaCTBOPUMOCTB BEIIECTB B BOJIE.
MaccoBas 1075 BeniecTa B pacTBope. XUMHUYECKUE CBOMCTBA BOIbl. OCHOBaHHUs. POk pacTBOPOB B MPUPOJIE U B KU3HU YeloBeKa. KpyroBopoTt BobI
B MpUPO/IE. 3arpsI3HEHUE MPUPOIHBIX BOJ. OXpaHa U OUYHUCTKA TPUPOJIHBIX BO/I.

Knaccudukanus neoprannueckux coeannennid. Oxcuapl. Kiaccugukanus okcuaoB: coneoOpasytomiue (OCHOBHBIE, KUCIOTHbBIE, aM(pOTEpHbIE) U
HecoseoOpa3zyromnue. Homenknatypa okcuoB. @u3nyeckue U XMMHUYECKHAE CBOMCTBA OKCHIOB. [lomydeHne oKCuaoB.

OcnoBanus. Kiaccudukanuss OCHOBaHWM: IIEIOYM W HEpacTBOpUMbIe OcHOBaHMs. HomeHkimatypa ocHoBaHuil. DU3MYECKHE M XUMUUYECKHE
cBoiicTBa ocHOBaHM. [loryueHrne ocHOBaHUIA.

Kucnotel. Knaccudukanust xkucinor. Homenknarypa kuciot. @usndeckne U XMMHUYECKHE CBOMCTBA KHCIOT. Psn aktuBHOCTHM MeTtauioB H.H.
bekerona. [lonyyeHnue Kucior.

Conu. HomeHnknatypa coJiei.
duznyeckue U XUMUYECKUE cBoWcTBa cojeil. [lomyueHue couei.
I'enetnyeckas cBs3b MEXIy KJIaCCaMH HEOPTaHUYECKUX COCTUHEHHM.

XUMHUYECKUH OKCIICPUMCHT: KaUCCTBCHHOC OIPCACICHUC COACPIKAHUSA KHUCIOpOAa B BO3AYXC, IIOJYYCHHC, C06I/IpaHI/Ie, pacno3HaBaHnue U
HU3YUCHUC CBOICTB KHCJI0poaa, Ha6J'IIO,Z[eHI/Ie B3aHMOJICHCTBUS BEIIESCTB C KHCIIOPOJAOM U YCJIOBUS BOSHHUKHOBCHUA U IMPCKPALICHUSA TOPCHUSA (noxcapa),
O3HAKOMIJICHHUEC C 06pa3uaMH OKCHJIOB M OIMMCAHHC HX CBOﬁCTB, MOJIYUYCHHUC, CO6I/IpaHI/Ie, paclio3HaBaHUEC U U3YUYCHUC CBOMCTB BOAOpOaa (ropeHHe),
B3aHMO/JICHCTBUE BOAOpOda C OKCHIAOM MU (H) (B03MO)KHO HCIIOJIb30BaHUC BI/I,Z[COMaTepI/IaJ'IOB), Ha6J'II-OI[eHI/Ie 06pa3u0B BCIICCTB KOJIHYCCTBOM 1
MOJIb, HUCCJIICAOBAHHEC 0CcOOCHHOCTEH PAaCTBOPCHUS BCHICCTB C pa3J'IH‘-IHOﬁ pacTBOPUMOCTBIO, IMIPUTOTOBJIICHUC PACTBOPOB C OHpC,[[CJ'ICHHOﬁ MacCcoBOM
JoJei PacCTBOPCHHOI'O BCIICCTBA, B3aHMOJICHCTBHE BOJLI C METallIaMH (HanI/IeM )41 KaJ'IBI_II/ICM) (BOSMO)KHO HUCIIOJTB30BaHHUC BI/IIICOMaTCpI/IaJ'IOB),
HUCCICIJOBaHUC 06pa3u03 HCOPraHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB, Ha6J'IIOIlCHI/IC N3MCHCHUA OKpACKHM HHAWKATOPOB B PACTBOPAX KHUCIOT U
meﬂoqeﬁ, HU3YUCHUC B3aHMOJICHCTBHS OKCHAA MEIU (”) C paCTBOpOM CCpHOﬁ KHCJIOTBI, KMUCJIOT C ME€TaJlJlaMHU, peaKI_II/Iﬁ HeﬁTpaJII/ISaLII/II/I, MOJIYYCHHUC



HEPacTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOTO MeTajlla APYIMM M3 pacTBOpa COJM, PELICHHE IKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe "Baxkneimne
KJIaCChl HEOPraHUYECKUX COCTUHECHHM'".

155.3.3. [lepuoanueckuii 3akoH U [lepuonudeckas cuctema xumudecknx anemenToB .M. MenneneeBa. CTpoeHne aTOMOB. XUMUYECKas CBS3b.
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

[lepBbpie MOMBITKM KiIacCU(PUKAIMK XMMHUYECKUX 3JeMeHTOB. [loHsTHE O rpymnmax CXOIHBIX 3J€MEHTOB (IIEJOYHBIE M IIEJIOYHO3EMENbHBIE
METaJlJIbl, TAJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTbI, KOTOPbIE 00pa3yoT aM(OTEpHbIE OKCUbI U THIPOKCUIBI.

[lepuoauueckuii 3akoH. [leproanueckas cuctema xumuueckux snnementoB .M. Menneneesa. KopoTkonepruoanas u aAnuHHONEpuoiHasT (OPMBI
[Tepnoanueckoit cucremsl xumuyeckux 3eMeHToB J[.M. MenneneeBa. Ilepnonel u rpynmnsl. @U3HYECKHI CMBICT MOPSAKOBOTO HOMEPA, HOMEPOB
MepUO/Ia U TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX siaep. M3orTombl. OnekTpoHbl. CTpoeHHE SJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XHMHYECKHX
anemeHToB [lepronnueckoit cucremsl .M. MenneneeBa. XapakTrepucTUKa XUMUYECKOTO 3JIEMEHTA MO €ro nojiokenuto B [lepuonnueckoit cucreme
.. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHMS PaJinyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METANIMYECKUX U HEMETAINIMYECKUX CBOMCTB MO IPYIIIaM U IEPUOAAM.
3nauenue [lepuonnueckoro 3akoHa u lleproauyeckoi CuCTEMbl XUMHUYECKHUX AJIEMEHTOB I pa3BUTHUs Hayku U npakTtuku. .M. MenzaeneeB - yueHblil
U FPaKJaHUH.

Xumuyeckasi cBsi3b. KoBajeHTHas (mosisipHasi W HEMOJIApHAs) CBS3b. DJEKTPOOTPULATEILHOCTh XMMUYECKUX 3JE€MEHTOB. VOHHas CBs3b.

Crenenb okuciieHus. OKUCIUTEIBHO-BOCCTAHOBUTENIbHBIE peaknu. [Ipoliecchl OKUCIeHUs U BOCCTaHOBIIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUH KCTIEPUMEHT: U3ydeHHe 00pa3I0B BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJEHCTBHE THIPOKCH/IA IIMHKA C PACTBOPAMHU KUCIIOT U
eJIoYei, MPOBEACHHUE OIMBITOB, WJUIIOCTPUPYIOLIUX MPUMEPbl OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX pEaKiui (TOpeHue, peaklud pas3ioKeHHUs,
COCIIMHEHUS).

155.3.4. MexnpeaMeTHbIe CBS3H.

Peanuzanms MCKIPCAMETHBIX CBs3€E Ipru MU3y4CHUU XUMHUH B 8 Kkiacce OCYHICCTBJIACTCA YCPC3 HCIOJIb3OBAHHUC KaK O6IJ.[I/IX CCTCCTBCHHO-
HAaYYHBIX HOHHTHﬁ, TaK U HOHHTI/II‘/’I, ABJIIIOINUXCA CUCTEMHBIMU I OTACTIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOT'O [IUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC TIOHATHUA: Hay‘-IHBIﬁ (I)aKT, TUIIOTE3a, TCOpHA, 3dKOH, aHAJIN3, CHUHTC3, I(JIaCCI/I(I)I/IKaLII/ISI, NEepUoaANYHOCTD,



Ha6JIIO[[eHI/I€, OKCIICPUMCHT, MOACTIUPOBAHUC, USMCPCHUC, MO/JICIIb, SIBJICHUC.

®dusuKa: MaTepus, aToM, EKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIbI, paIMOAKTUBHOCTb, MOJIEKYJIA, AIEKTPUUECKUIN 3apsij, BEUIECTBO,
Te0, 00BEM, arperaTHOE COCTOSHHE BEIECTBA, ra3, GU3NYCCKUE BEIIMYMHBI, SAMHUIIBI N3MEPEHUs, KOCMOC, IIAHETHI, 3Be3/1bl, COHIIC.

buonorus: potocuntes, npixanue, bnocdepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpaiIbl, TOPHbBIE TOPOIbI, TOJIE3HbIE UCKOTIAEMBbIE, TOTIINBO, BOJAHBIE PECYPCHI.

155.4. CopepxaHme obyyeHus B 9 Knacce.
155.4.1. BemiecTBO U XUMHUYECKasi peaKIIMsL.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumudeckux snemMeHToB .M. Menneneera. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHHUH
CBOWCTB XMMHYECKUX 3JIEMEHTOB NEPBBIX TPEX IEPUOJOB, KaIWs, KAJIbLHSA W UX COCAMHEHUM B COOTBETCTBHUU C IIOJOKEHHEM JJIEMEHTOB B
[Tepuoanueckolt cuctemMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BenecTBa: BUIbl XUMUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUTMYECKOU
PEIIETKN U BH/Ia XUMUYCCKOMN CBS3H.

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKIIaTypa HCOPraHHMYCCKHUX BCIICCTB. XHUMHU4YeCcKHe CBOMCTBA BCIICCTB, OTHOCAIIMUXCA K PpPa3jMYHBIM KllacCaM
HCOPraHUYCCKUX COCI[I/IHGHI/II\/'I, ICHECTUYCCKas CBA3b HCOPraHMYCCKHUX BCUICCTB.

KJ'IaCCI/I(bI/IKaI_[I/IH XHUMHUYCCKHUX peaKHI/Iﬁ 10 pa3JIMYHBbIM IIpHU3HAKaAM (HO YUCJIy U COCTAaBY Yy4YaCTBYIOIUIUX B PCAKIHWH BCHICCTB, IO TCIIJIOBOMY
3(1)(1)6KTy, 10 U3MCHEHHIO CTENECHEH OKMCICHUS XMMHYCCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I, 0 y4aCTHIO KaTaJ'II/ISaTOpa). OK30- U OHAOTCPMHUUCCKUC
peaKkuuu, TCPMOXUMHUYCCKUEC YPABHCHU.

Ilonstue o CKOPOCTH XHMHUYECKOH peaKkuunun. [Tousatne 06 O6paTI/IMLIX n H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IloHsTHE O TOMOTEHHBIX M
TCTCPOTCHHLIX PCAKIUAX. [Tonstue o xaranuse. [IoHATHE 0 XUMHYECKOM paBHOBECHMU. (DaKTOpBI, BJIMAIOIIUC Ha CKOPOCTH XHMHYECKOH pcaknun "
IMOJIOKCHHUEC XUMHUYCCKOI'O PAaBHOBCCH.

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIC pcaKknuy, 3JICKTpOHHBII71 OajaHC OKHCIIMTEIbHO-BOCCTAHOBUTEILHOM pCaKkIuu. CocraBncHue ypaBHeHI/Iﬁ
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKL[I/Iﬁ C UCIOJIb30BAHUCM MCTOAA DJICKTPOHHOTO Oananca.

TeOpI/Iﬂ BHCKTpOHHTquCKOﬁ JUCCOIMaIu. 9HeKTpOJ'II/ITBI U HCOJICKTPOJIUTEI. KaTI/IOHBI, aHUOHBI. MeEXaHu3M JHCCOIMAIlMM BEIIECTB C



Pa3iIMUHBIMHA BUJAAMUA XUMHYECKOH cBs3u. CTeleHb JUucconuaiuu. CunbHbIC U cIa0kIe SJICKTPOJIMTEI.

Peakuuu nonHoro oomeHa. YciioBusi MpOoTEKaHUs PeaKIMil HOHHOrO 0OMEHa, MOJIHbIE U COKpPAlleHHbIE HOHHbIE ypaBHEHUs peakuuil. CBoiicTBa
KHCJIOT, OCHOBAaHWH M COJIEH B CBETE MPEJICTABICHUN 00 3JIEKTPOIUTHYECKON quicconnanii. KauecTBeHHbIe peakuy Ha HOHBI. [loHsATHE O THApOIU3e
COJIeH.

XUMHUYECKUH HKCIIEPUMEHT: O3HAKOMJICHHE C MOJIENSMU KPUCTAUTMYECKUX PEIIeTOK HEOPraHWYECKHX BEMIECTB - METAIJIOB M HEMETaJIOB
(rpaduTa u anmasa), CJIOKHBIX BELIECTB (XJIOpHUIa HATPUS), UCCIAEAOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEAKIMHU OT BO3AEHCTBUS pa3IMUHBIX
(axkToOpoB, MCCIEOBAHHUE IEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, MPOIEcca ITUCCONUAINN KUCIIOT, IeodYel U coieil (BO3MOKHO HCIOJIb30BaHNE
BHJICOMATEPHAIIOB), MMPOBEJCHUE OMBITOB, MIUTFOCTPUPYIONINX MPHU3HAKU MPOTEKAaHUS peaKiuii MOHHOTO oOMeHa (0Opa3oBaHME OCalKa, BBIICIICHHE
rasa, oOpa3oBaHUE BOJBI), OIBITOB, WLTIOCTPUPYIOIIUX MPHUMEPHl OKHUCIHTEIBHO-BOCCTAHOBHUTEIBHBIX pEAKIHil (TOpeHHe, PEeaKIuu pasIoKCHUS,
COCIIMHEHUS), PACMIO3HABaHNE HEOPTaHNIECKUX BEIIECTB C MOMOIIBIO KAYeCTBEHHBIX PEAKIIMi HAa HOHBI, peIlIeHHE YKCTIEPUMEHTAIBHBIX 3a/1a4.

155.4.2. Hemertaiisl ¥ ©X COeQMHEHUSL.

OOmas xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue M (pusnueckue cBOiCTBa
MPOCTBIX BEIIECTB - TajJOreHOB. XHMHUYECKHWE CBOWCTBA Ha MpHUMepe XJopa (B3aMMOJCICTBHE C MeTaUlaMH, HEMETajllaMH, ILIeJoYaMHu).
XnopoBogopoa. CoJisiHass KHCIIOTa, XUMHUYECKHME CBOMCTBA, MOJydeHHE, TpUMEHeHue. [lelicTBue XJiopa M XJIOPOBOJOPOJia Ha OpPraHU3M YeJOBEKa.
Bakueiimiye xJI0pu/ibl U UX HaX0XKACHHUE B IPUPO/IE.

O6mas xapakrepuctuka eMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIICHHUS.

CTpO@HI/IC u (1)I/I3I/I‘ICCKI/IC CBOMCTBA IMPOCTBIX BCIICCTB - KHUCIOpOOda U CCPLI. AJ'IJ'IOTpOl'IHbIC MOI[I/I(i)I/IKaHI/II/I KHCJIOpOoaa U CCPLI. XHUMHYECKHE
CBOICTBa CCPHLI. CCpOBOI[OpO,I[, CTPOCHHUC, (1)I/I31/I‘IGCKI/IG 1 XMMHYECKHE CBOMCTBA. OKCI/I,Z[BI CCPbI KaK IPCACTABUTCIIN KHCJIOTHBIX OKCHIOB. CepHa;I
KHCJIOTA, (bHSH‘ICCKI/IC 1 XUMHUYECKHE CBOMCTBa (0611_[1/16 KaK IpeaACTaBUTCIIA KJIaCCa KUCIIOT U CHeI_II/I(i)I/I‘IGCKI/IC). XUMHYECKHE pCaKuuu, JCKaAInuec B
OCHOBC IMPOMBIIIJIICHHOI'O crocoba IMMOJIY4CHUA cepH0171 KHCJIOTBI. HpI/IMeHeHI/Ie. Conn CepHOﬁ KHCJIOThI, KaUCCTBCHHAA PCAKIHA Ha CYJ'IB(I)aT'I/IOH.
Haxoxnenue CCPBI U €€ COCIMHEHUN B IIpUpoJc. XHUMHUYECKOE 3arpsA3HCHUC Oprn(anmeﬁ Cp€abl COCAMHCHUAMH CCPbI (KI/ICJ'IOTHBIC JOXIH,
3arpsA3HCHUEC BO3AyXa U BO,[[OCMOB), CIIOCOOBI €Tr0 MpeaoTBpAIICHHA.

O6mas[ XapaKTCPUCTUKA DJICMCHTOB VA-prrIHLI. Oco0eHHOCTH CTPOCHUSA aTOMOB, XapaKTCPHLIC CTCIICHU OKHUCIICHH.

A3OT, pacnpoCTpaHCHUC B IIPUPOIAC, (I)I/I3I/IquKI/Ie U XHMHYECKHE CBOMCTBA. prrOBOpOT a3oTa B IIpUPOJICL. AMMI/IaK, €ro (I)I/I3I/I‘-ICCKI/IC n
XUMHWYCCKHEC CBOﬁCTBa, MOJIYYCHHUEC U IPUMCHCHUC. Comn aMMOHU, UX (1)I/I3I/IquKI/Ie 1 XUMHWYCCKHEC CBOI>'ICTB3., MMPUMCHCHUC. KauecTtBennas peaKkIud Ha
HOHBI aMMOHHS. A30THas KHCJIOTa, €€ IOJYUYCHHUC, (I)I/I3I/I‘-IGCKI/IG U XMMHUYECKHE CBOICTBa (06I_I_II/IC KaK MIpecACTAaBUTCIIAA KJIaCcCa KUCIIOT U



cnenupuueckue). Micnoap30BaHWEe HUTPATOB U COJICH aMMOHUS B KQUECTBE MUHEPAIBHBIX YA0OpeHHd. XUMUYECKOE 3arpsi3HEHNE OKPYKAOIIEH CpelIbl
COEJIMHEHUSIMH a30Ta (KUCIOTHBIE JOXKAM, 3arpsI3HEHUE BO3/1yXa, [IOYBBI U BOJIOEMOB).

®ocdop, amrorponnbie Moaubpukanuu Qocdopa, dusndeckue um xummdeckue cBoiictBa. Okcun docdopa (V) u docdophas kuciora,
¢uznyeckue U XuMUYeCcKHe CBONCTBA, noaydeHue. Vcnonb3oBanue GocgaToB B KaueCTBE MUHEPAIbHBIX YI00pEeHUH.

O6mas xapakrepuctuka nemeHToB |VA-rpymnmsl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTETICHH OKUCIICHUS.

VYrnepon, anioTponHele MOAU(PUKAIINH, paCIPOCTPaHEHUE B IpUpOJie, GU3NUYECKHEe U XUMHUYECKUe cBoiicTBa. Ancopbuus. KpyroBopot yriepoaa
B nipupoje. OKCUIbI yriepona, ux (pu3muecKkre u XUMUYECKHEe CBOMCTBA, JICHCTBHE HA )KUBBIE OPTaHU3MBI, TIOJTyYEeHHE U TPUMEHEHHE. JKOJIOTH YeCKUE
npoOsieMbl, CBA3aHHbIE ¢ OKcuaoM yriiepoa (IV), runoresa rino0anbHOro NoTeNeHUs KIuMaTa, TapHUKOBBIN 3G ¢deKT. YroapHas KHCIOTa U €€ COJIH,
X (u3NYecKne U XUMHYECKHEe CBOMCTBA, MOJyYCHHWE M NpuMeHeHHe. KadecTBeHHass peaknus Ha KapOoHAT-WOHEL Vcmosp3oBaHWEe KapOOHATOB B
ObITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanbHBIC TOHATHS 00 OPraHWYECKUX BEIIECTBAaX KaK O COSAMHEHMSX yriepona (MeTaH, 3TaH, STHJICH, alleTHIICH, 3TaHOJI, TIIUICPHH,
yKCycHas KucioTa). [IpupoHbie HICTOYHUKH YTIEBOOPOAOB (YTrOJIb, IPUPOAHBIN Ta3, HE(Th), TPOIYKTHI UX TIepepabOTKu (OEH3HMH), UX POJIh B OBITY H
MIPOMBIIICHHOCTH.

ITonatue o OMOJIOTMYECKH Ba)KHBIX BCIICCTBAX: XHpPaAX, 6CJ'IKaX, yrieBoJax - M HX POJU B KHU3HH 4YCIOBCKA. MaTepI/IaJ'IBHOC CAUHCTBO
OPraHu4YCCKUX U HCOPraHUICCKUX COGﬂHHeHHﬁ.

Kpemuuii, ero ¢pusznyeckue u XUMUUYECKUE CBOWMCTBA, MOdy4yeHue U npumMeHeHune. CoequHeHus: KpeMHus B npupoje. OOuiue npeacraBieHus 00
okcuzae kpemuus (IV) u kpemuHueBoit kucnore. CHUIMKATHI, UX HCIOJb30BaHUE B OBITY, MEAUIIMHE, TPOMBINIJICHHOCTH. BaxxHeilne cTpouTenbHbIe
MaTepHaibl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, ene300eToH. [IpoGiaembl 6€30MacHOrO KCIOJIB30BAHUSI CTPOUTEIBHBIX MAaTEPHANIOB B TIOBCETHEBHOM
KU3HU.

XUMHYECKUM SKCIICPUMCHT: U3YUCHHUC 06pa3u013 HCOPraHM4CCKUX BCIICCTB, CBOMCTB COJITHOM KHCJIOTBI, IIPOBCACHUC KaYCCTBCHHBIX peaKHI/Iﬁ Ha
XJIOPUA-UOHBI U Ha6JHOI[eHI/Ie MMPU3HAKOB UX MPOTCKAHUA, OIBITBI, OTPAXKAIOIINC (1)I/I3I/I‘IGCKI/IG 1 XMMHYECKHE CBOMCTBA IraJIOTEHOB U MX COCIUHEHUI
(BO3MO)KHO HUCIIOJIb30BaAHUC BI/I,I[eOMaTepI/IaJ'IOB), O3HAKOMIJICHHUE C o6pa3uaMH XJIOPpUJAOB (I‘aJ'IOI‘eHI/I)IOB), O3HAaKOMIJICHHUEC C O6p33LIaMI/I CCphI U €C
COCAUMHCHUAMU (B03M0)KHO HCIIOJIB30BaHUC BI/I,Z[GOMaTepI/IaJ'IOB), Ha6J'II-OI[eHI/IC mnmpomnecca O6y1"J'II/IBaHI/ISI caxapa 1non JIENCTBHEM KOHHCHTpHpOBaHHOﬁ
cepHoﬁ KHCJIOTBI, HU3YUYCHUC XUMHUYCCKUX CBOMCTB pa36aBneHH0171 CGpHOfI KHCJIOTBI, HNPOBCACHUC KauyeCTBEHHOM pCakinun Ha Cy.]'IB(I)aT-I/IOH u
Ha6J'IIO,Z[eHI/IC IprU3HaKa €€ MPOTCKaHHA, O3HAKOMIICHUC C (bI/IBI/I‘-ICCKI/IMI/I CBOMCTBaMH a30Ta, (I)ocq)opa U UX COCAUHECHUM (BO3M0)KHO HCIIOJIB30BaHUC
BI/I,Z[COMaTCpI/IaJ'IOB), o6pasuaMH a30THBIX H (I)OC(bOpHLIX y,[[06peHI/II71, MOJIYYCHHC, CO6I/IpaHI/Ie, pacro3HaBaHuC W HU3YUCHUC CBOMCTB aMMMakKa,
MMPOBCACHUC KAYCCTBCHHBIX peakunﬁ Ha MOH aMMOHUSA U (I)OC(I)aT-I/IOH " U3YUYCHUC ITPU3HAKOB UX MPOTCKAHUA, B3aHMMOJICHCTBHE KOHHCHTpHpOBaHHOﬁ



a30THOM KHUCIIOTBI C M0 (BO3MOYHO HCIIOJIb30BAHHE BHJICOMATEPUAIIOB), M3YUYCHUE MOJCNEH KPUCTAIMYECKHX PEIIeTOK anmasa, rpadmwra,
¢dymiepeHa, 03HAKOMIIGHUE C IMPOIIECCOM aJICOPOIMU PACTBOPECHHBIX BEIICCTB aKTUBHPOBAHHBIM YTJIEM W YCTPOWCTBOM NPOTHBOTa3a, MOJIYYCHHE,
coOupanue, pacro3HaBaHUE W U3YUYCHUE CBOWCTB YIJICKHCIIOTO ras3a, IPOBEACHUE KaYSCTBCHHBIX PEAKIMil Ha KapOOHAT U CHIIMKAT-HOHBI U U3yYCHHE
MPU3HAKOB WX MPOTEKaHWsS, O3HAKOMJIEHWE C MPOAYKIMEH CHJIMKATHOW MPOMBIIUICHHOCTH, PEIICHHE OJKCIEPUMEHTAIbHBIX 3a/Jad [0 TeMe
"Ba)kHelIne HeMETaUIbl U UX coequHeHus " .

155.4.3. MeTtanibl 4 UX COEAUHEHUS.

OO6mast xapakTepUCTUKa XUMUYECKUX JIEMEHTOB - METAJIJIOB HA OCHOBAHUU HMX MOJoKeHus B [leproandeckoit cucteMe XUMUYECKUX AIIEMEHTOB
JA.. MenneneeBa u crpoeHHss aroMoB. CTpoeHME MeETaIOB. MeTrauMdeckass CBA3b M METAUINYECKas KPHUCTAIMYECKas pelIeTKa.
DNEeKTPOXUMHUYECKUHN Pl HANPSDKEHUH MeTalIoB. Pu3nyeckne M XMMHUYECKHEe CBOMCTBA MeTauioB. OO0Iue crmocoOb! momydeHus: MeTaioB. [lorsTue
0 KOPPO3MH METAJJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT Koppo3uu. CraBsl (CTallb, YyT'yH, JIOPATIOMUHHUI, OpOH3a) U UX MPUMEHEHUE B OBITY U
MIPOMBIIIJICHHOCTH.

[Ilenounbie MeTauIbl: nojoxkeHue B Ilepuoandeckoi cucreme xumudeckux anemMeHToB .M. MenaeneeBa, cTpoeHME UX aTOMOB, HaX0XICHUE B
npupoie. Pu3nMvecKkue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATpHs U Kayus. [IpuMeHeHue MIeIOYHBIX
METAJJIOB U UX COEIUHEHUI.

[[lenouyHO3eMeENbHBIE METAJIBI MarHW M KalblMi: mosiokenue B Ilepuonnueckoil cucteme xumuueckux sneMmeHToB .M. Menneneena,
CTPOCHHE UX aTOMOB, HaXOXACHHUE B Npupoje. Ousndeckne 1 XUMUUECKHE CBOMCTBA MAarHUs W Kajbllus. BakHelue coemHeHns KaTblusl (OKCHUI,
TUAPOKCHI, COJIH). JKECTKOCTh BOJIBI M CITOCOOBI €€ yCTpaHEHUSI.

ANIOMHUHHH: TIOJIOKEHUE B Hepnommecxoﬁ CUCTEMC XHMMHNUYCCKHUX J3JICMCHTOB I[I/I MeHz[eJIeeBa, CTpPOCHHEC aTOMa, HAXOXXIACHHUC B IIPHUPOJIC.
duznyeckue U XUMHYECKHE CBOMCTBA aTFOMUHUS. AMQ)OTepHLIC CBOMCTBaA OKCH A U TUAPOKCHAA aJIFOMUHHA.

XKeneszo: nonoxxenue B Ilepuoanueckoit cucreme xummueckux siaemeHToB J[.M. MenneneeBa, cTpoeHHE aTOMa, HAXOXKJIEHHUE B MPHPOJE.
dusnyeckre U XUMUIECKHE CBOMCTBA jkene3a. OKCuIbl, THAPOKCH b U conu coutn xeresa (11) u xernesa (111), ux cocras, cBo#cTBa U MOJTyYEHHE.

XUMUYECKUH IKCIIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PM3MUYECKUMU CBONCTBAMH, U3Y4YEHUE PE3YIbTATOB KOPPO3UHU
METaJIOB (BO3MOXKHO HCIIOJIb30BAaHHE BUJEOMATEPHANIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA KalbllUs M HATpPUS C BOJOU (BO3MOXHO
WCIIOJb30BAHUE BUIEOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB JKECTKOW BOJBI, MPOILIECCa TOPEHUS XKejne3a B KHUCIOpoJe (BO3MOKHO HMCHOJIb30BaHHE
BHJICOMATEPUAIIOB), IIPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIlMii Ha MOHBI (MarHus, Kalblivs, aTFOMUHUS, [IMHKA, kene3a (I1) u xenesa (1I1), menu
(IT), HabmroeHrie U OMUCaHKE MPOIECCOB OKPAITMBaHUS MJIAMEHH MOHAMU HATPHS, Kalus U KalblUs (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUATIOB),
uccienoBaHue aM(QOTEPHBIX CBOMCTB THIPOKCHUA AIOMHHMS U THAPOKCHAA IWHKA, PELISHHE SKCIePUMEHTAIBHBIX 33a1ad 1o Teme "BaxHeiflmme



METAJJIBI M UX COeqUHEHUS ",
155.4.4. Xumus u okpyxaroias cpeza.

BemectBa 1 Marepualibl B MOBCEJHEBHOM KU3HU 4ejoBeka. be3omacHoe HCmonb30BaHME BELIECTB M XMMMUYECKUX peakuui B ObITy. IlepBas
ITOMOIIIb IPY XMMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYXKarollel cpelbl (mpeaenbHas AomycTuMas KoHieHTpanus semiectB (nanee - I1JIK). Pone xumuum B perienun
9KOJIOTUYECKHUX TTPOOIIEM.

XUMHUYECKUH 3KCTIEPUMEHT: U3yUeHHE 00pa3Ll0B MaTepUalioB (CTEKIIO, CIIaBbl METAIIJIOB, IOJUMEPHBIE MaTEPHUATIbI ).
155.4.5. MexmnpeaMeTHbIE CBSI3U.

Peammzanms MCKIPEAMETHBIX CBs3eH Iopru U3y4YCHHU XHWMHU B 9 kmacce OCYIICCTBIIACTCA YCPE3 HMCIIOJIB30BAHUC KakK O6HII/IX €CTCCTBCHHO-
HAayY4YHBIX HOHHTHP'I, TaK U HOHHTHﬁ, ABJIIOIIUXCA CUCTEMHBIMU JIA OTACIBHBIX ITPEAMETOB €CTCCTBECHHO-HAYYHOTI'O [IUKIIA.

OO0mwme ecTecTBEHHO-HAYYHbIC TOHSATHS: HAydHbIA (DAaKT, TUMOTE3a, 3aKOH, TEOpHsA, aHAIM3, CHHTE3, KiacCHUUKaIus, TEPUOTUIHOCTD,
HaOIOACHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHUE, MOJICTh, IBJICHUE, TAPHUKOBBIN 3PQEKT, TEXHOJIOTHSsI, MAaTEPUAJIBI.

dusmka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHJI, HW30TONBI, PaAHMOAKTUBHOCTH, MOJICKYJA, SJICKTPUUYCCKUU 3aps,
MPOBOJIHUKH, TOJYNPOBOAHUKH, AWAIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, O0O0bEeM, arperaTHoe COCTOSIHHE BEIIecTBa, TIa3, pPacTBOP,
PacTBOPUMOCTh, KPUCTAIIMYECKAsI PEIICTKA, CIUIaBhl, (PM3MYECKUE BEITUYMHBI, CAMHHUIBI U3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, TJIAHETHI, 3B €3/IbI,
CounHite.

buonorus: (I)OTOCI/IHTGS, JBIXaHHC, 6H0c¢)epa, OKOCUCTCMA, MHUHCPAJIbHLIC y,I[06peHI/I$I, MHUKPOIJICMCHTBI, MAKPOJ3JICMCHTBI, ITHTATCIIbHBLIC
BCIICCTBA.

Feorpa(bml: aTMOC(I)epa, er[pocq)epa, MUHCPAJIbI, TOPHBIC IIOPOABbI, ITOJIC3HBIC NCKOIIACMBIC, TOTIJINBO, BOJAHBIC PECYPCHI.



2. NMnaHupyemMble pe3ynbTaTbl OCBOEHUS MpPOrpaMmMmbl MO XMMUWU Ha YPOBHE OCHOBHOIO
obwero obpaszoBaHus.

155.5.1. M3ydeHne XUMHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANPABICHO HA JOCTHKEHUE OOYYalOUIMMHUCS JIMYHOCTHBIX,
MeETaInpeMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHUS Y4eOHOTO MpeIMeTa.

155.5.2. JIngHOCTHBIE Pe3yabTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00Opa3oBaHMs JOCTUTAIOTCS B X0J¢ OOYYCHUS XMMHUHU B CIIMHCTBE
y4eOHOW M BOCTIHMTATENILHOW NEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCHUHCKUMH COLMOKYJIBTYPHBIMH M JTyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMH, TIPUHSATHIMH B OOINECTBE MpaBWJIaMHW W HOPMAaMH TIOBEJACHHS M CIOCOOCTBYIOT TIpOIlECCaM CaMOTIO3HAHUS, CaMOPa3BUTUS U
COIMATM3AIINN O0YJAFOIINXCS.

155.5.3. JIuqHOCTHBIEC pE3yIbTAaThl OTPAYKAIOT TOTOBHOCTH OOYUYAIOMIMXCSI PYKOBOJICTBOBATHCS CHCTEMON TTO3UTHBHBIX IIEHHOCTHBIX OPUEHTAITHIA
U pacIIMPEHUE OIBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTH:

1) maTpHOTHYECKOTO BOCITUTAHHS:

IHEHHOCTHOI'O OTHOIICHUA K OTCYCCTBECHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY U HAYYHOMY HACJICAWIO, IOHNMMAaHUs 3HAUCHUA XHUMHYSCKOM HAayKH
B JKU3HU COBPEMCHHOI'O O6HleCTBa, CIIOCOOHOCTH BJIAJCTH ,Z[OCTOBGpHOﬁ I/IH(l)OpMaL[PIeﬁ 0 IMEPCAOBBIX AOCTHXXCHHUAX KW OTKPBITHUAX MHpOBOﬁ u
OTEYSCTBEHHOMN XHUMHH, 3aMHTEPCCOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOﬁCTBe MHpa u O6H_[€CTBa;

2) rpa)IaHCKOTO BOCITUTAHHSL:

OpeaACTaBJICHHUA O COLHAJIbHBIX HOpMAax H IIpaBUJIaX MCEKIMYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B
O6H_I€CTBCHHO HOH@SHOﬁ, yqe6HO-HCCHe,HOBaTeHLCKOﬁ, TBOp‘lGCKOfI U Jpyrux BHIAAX ACATCIIBHOCTH, TOTOBHOCTU K pa3H006pa3H0171 COBMECTHOM
ACATCIIbHOCTHU IIPHU BbIIIOJIHCHUHU y‘I66HLIX, IMO3HABATCJIbHBIX 3a1a4, BBIIIOJHCHHU XHMHYCCKHX OKCIICPHUMCHTOB, CO3daHUHU y‘IC6HBIX IIPOCKTOB,
CTPCMJICHUS K B3AUMOIIOHMMAHHUIO U B3aMMOIIOMOIIIKU B IIPOLECCC 3TOH yqe6H0171 ACATCIIbHOCTH, TOTOBHOCTH OLUCHUBATH CBOC IMOBCACHNUEC U IMOCTYIIKHU
CBOHUX TOB&pPIH.ICI’I C IMO3HUIIMN HPAaBCTBCHHBIX U IIPABOBbLIX HOPM C YYETOM OCO3HAHUA MOCJIEACTBUI IMOCTYIIKOB;,

3) HEHHOCTHU HAYYHOTO IMO3HAHUA:

MHUPOBO33PCHYCCKUX Hpe,[[CTaBJ'IeHI/Iﬁ O BEIIECTBE M XUMHYECKOM pCaknunn, COOTBCTCTBYIOHMIUX COBPEMCHHOMY YPOBHIO PAa3BUTHA HAYKH U
COCTAaBJAOIMIUX OCHOBY IJId IMOHUMAHUSA CYHIHOCTHU HaWHOﬁ KapTUHBI MHpa, HpCIlCTaBHeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTUSA TPHUPOIHI,
B3aMMOCBA34X YCJIIOBCKA C HpHpO,Z[HOfI cpenoﬁ, 0 POJIM XMMHHU B TTIO3HAHWUU 3THX SaKOHOMepHOCTeﬁ;



MMO3HABATEIHHBIX MOTHUBOB, HAIIPaBJICHHBIX HA MOJIYYCHHE HOBBIX 3HAHUM M0 XUMHUU, HEOOXOIUMBIX IJI1 0OBSICHEHUSI HAOII0JaEMBIX TIPOIIECCOB
U SIBJICHUM;

MO3HABATENbHOHN, MHOOPMAIIMIOHHONW W YHMTATENILCKOW KYJIBTYpPhI, B TOM YHCJIE HABBIKOB CaMOCTOSTEIBHOW pabOTHl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIMTEPATYpOH, JOCTYIHBIMU TEXHUUECKUMHU CPEICTBaMU MH(GOPMAIIMOHHBIX TEXHOJIOT Ui,

UHTEepeca K 00y4EHHUIO M MO3HAHUIO, TH0003HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K €aMOOOpa30BAaHUIO, IIPOEKTHOW M UCCIIEN0BATEIbCKON
NEeSITEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTU U YPOBHS 00y4€HUs B JTabHEHIIIEM;

4) popMUpOBaHUS KYIBTYPbI 30POBBSI:

OCO3HAHUS IEHHOCTH U3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0pPOBbIO, YCTAHOBKH Ha 3/I0POBBIN 00pa3 KM3HU, OCO3HAHUS MTOCIIECICTBHUMA
W HETNPUATHS BPEAHBIX MPHUBBIYECK (YIMOTPEOJECHUS aJIKOTOJs, HAPKOTHKOB, KYpEHHs), HEOOXOJAMMOCTH COONIOACHHS TMpaBWJI OE30MAaCHOCTH MpHU
oOpallleHnH ¢ XUMHUYECKHMHU BEIIECTBaMU B OBITY U peajbHOU KHU3HU,

5) Tpy10BOrO BOCIIUTAHHMS:

MHTEpeca K MPaKTHYECKOMY U3y4YeHHIO Ipodeccuil ¥ Tpyia pa3InyHOro poja, yBaKEHUE K TPYAY U pe3ylbTataM TPYAOBOU JAESITENIbHOCTH, B TOM
YlClie Ha OCHOBE IPUMEHEHUs MPEeIMETHBIX 3HAHWM MO XMMHUHU, OCO3HAHHOTO BbIOOpa MHIUBUAYaTbHOW TPACKTOPUU NPOAOKEHUS 00pa3oBaHuUs C
Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCemHoM npodhecCHOHATBbHON e TENbHO CTH
U pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTh aJallTUPOBATHCS B IPO(ECCHOHAIBHON CPEIE;

6) 3KOJIOTHYCCKOI'O BOCIIUTAHUA:

9KOJIOTHYCCKH uenecoo6pa3Horo OTHOILICHUA K NPUPOAC KAK UCTOYHUKY KU3HU HA 36MJ’I€, OCHOBC €€ CyHIECTBOBaHMs, IOHUMAHHWA LICHHOCTU
3A0pOBOIo M 0e30macHoOro 06pa3a KHU3HHU, OTBCTCTBCHHOI'O OTHOLICHHA K CO6CTB6HHOMy Q)HSH‘IGCKOMY U ICUXUYCCKOMY 3J0pPOBBIO, OCO3HAHUA
OCHHOCTH CO6J'IIOI[€HI/ISI IIpaBUI 0e301IacHOro IOBCACHUA IIPpH pa60Te C BCHICCTBAMHU, a4 TAKIKC B CUTyallUAX, YTPOXKAIOMUX 3JOPOBbIO U JKU3HU Jnoneﬁ;

CIIOCOOHOCTHU MMPUMCHATH 3HAHUS, MOJYHAaCMBIC IIPpU HU3YUYCHHUU XUMHU, IS PCHICHUA 3a1a4, CBA3AHHBIX C oxpynca}omeﬁ HpHpOI[HOﬁ CpC)IOI\/'I,
TMOBBIIICHUA YPOBHS AKOJIOTHYECKOH KYJIbTYpPbI, OCO3HAHUA r100aJIbHOTO XapaKTepa 3KOJIOTHYCCKUX HpO6J’I6M u HYTeﬁ HUX PCIICHUA NOCPEACTBOM
MCTOA0B XMMHUH;

9KOJIOTMYCCKOI'0 MBIIIIJICHU, YMCHH PYKOBOJACTBOBATHCA UM B HOSHaBaTCHBHOﬁ, KOMMYHHKaTI/IBHOﬁ U COLMaIbHOM IMPpAaKTHUKE.

155.5.4. MertanpenmeTHble pe3ynbTaThl. B cocTraBe MeTanpeaAMETHBIX pe3yabTaToOB BBIIENIAIOT 3HAUYUMBbIE A7 (POPMHUPOBAHUS MUPOBO33PEHUS



oOmieHay4YHble MOHATUS (3aKOH, TEOPHs, NPHUHIMI, THUIMOTe3a, (aKT, CHUCTEMa, MpPOIECC, SKCHEPUMEHT M JpPYyroe.), KOTOpble HCIIOJNB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETAX U MO3BOJIIOT HA OCHOBE 3HAHUU M3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O [IEIIOCTHOW HAYYHOH
KapTUHE MHpa, M YyHUBEpCAJbHblE YyueOHble JeHCTBUS (IIO3HABATEIbHbIE, KOMMYHUKAaTHUBHBIE, pEryJIsATUBHbIE), KOTOpble OOECHEeYHBAIOT
(dbopMuUpOoBaHHE TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHMPOBAHHWIO W OCYIIECTBICHUIO Y4eOHOU esTenhbHOCTH. MeTanpeaMeTHbIe Pe3ylIbTaThl
OCBOEHHS 00pa30BaTeNILHON MPOrpaMMBbl 0 XUMHUHU OTPaKarOT OBJIa/IeHUE YHUBEPCAIbHBIMU [T03HABATEIbHBIMU JIEUCTBUSAMH, B TOM YHCJIE:

1) Ga3oBbIe IOTHYECKUE JICHCTBHS:

YMCHHUEC HCIHOJb30BATH MPHUEMBI JIOTHYECKOI'O0 MBIIUJICHUA IIPU OCBOCHHUU 3HAHUH: PaCKpBIBATE CMBICIT XHUMHYCCKHUX MMOHSATHH (BI:II[GJ'IS[TI) ux
XapaKTCPHBIC IMPHU3HAKHW, YCTAHABJIMBATH B3aMMOCBA3b C APYrUMH HOHHTI/IS[MI/I), HUCIIOJIB30BaTh IIOHATUA TJIA 00bsICHEHHS OTACIBHBIX q)aKTOB n
ﬂBJ'[GHI/II\/’I, BBI6I/IpaTI) OCHOBAHHA W KPUTCPUH JIA KHaCCI/I(l)I/IKaIII/II/I XUMHWYECKHUX BEHICCTB W XHMMHUYCCKUX peaKHI/Ifl, YCTaHaBJIMBaTb MNPUYNHHO-
CJICACTBCHHBIC CBA3U MECKOY 00BEKTaMU HU3YUCHHUA, CTPOUTH JIOTUYCCKUC PACCYKIACHUA (I/IH)IYI(TI/IBHI)Ie, JACOYKTHUBHBIC, II0 aHa.]'IOFI/II/I), IMpOBOAWTH
BBIBO/IbI 1 3aKJIFOUYCHU S,

yYMEHHE MPUMEHAThH B Tpoliecce MOo3HAHUS MOHATUS (MPEeIMETHbIE U METalpeIMeTHbIE), CHMBOJIMUYECKUE (3HAKOBBIE) MOJIEIH, UCIIONb3yeMbIE B
XUMHH, MPeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XMMUU MOJIEIbHbIE MPEICTABICHUSA - XUMUYECKHM 3HAK (CHUMBOJ 3JIEMEHTa), XUMHUYecKas
(dbopMyIna U ypaBHEHUE XUMUYECKOM peakiuy - Ipy pelieHnr y4eOHO-TI03HaBaTeNIbHBIX 3a/ay, C Y4ETOM 3TUX MOJAEIbHBIX MPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPHU3HAKKM M3y4aeMbIX OOBEKTOB - XHMUYECKHMX BEHIECTB M XHUMHYECKUX pEaklui, BBIABIATH 0OIINE
3aKOHOMEPHOCTH, IPUUUHHO-CJIEICTBEHHBIE CBSI3U U MPOTUBOPEYUS B U3y4AEMBIX MPOIECCaX U SBICHUSX;

2) 6a30BbIE UCCIICIOBATEIBCKHE ICHCTBUS:

YMCHHEC HUCIIOJIB30BATDh IMOCTABJICHHBIC BOIIPOCHI B KAYE€CTBC MHCTPYMCHTA ITO3HAHUA, 4 TAKIKEC B KaUCCTBC OCHOBBI JJIA (1)OpMI/IpOBaHI/I$I THIIOTC3bI
110 IIPOBCPKE IIPABUIIbHOCTH BBICKA3bIBACMbBIX CY)K,Z[GHI/II‘/‘I;

HpI/IO6p€TeHI/IC OIIbITA IO TINIAHUPOBAHUIO, OpTaHU3allui U IIPOBEACHUIO YUCHUYCCKUX IKCIICPUMCHTOB: YMCHHUC Ha6JHOI[aTB 3a XOJ0M IIponecca,
CaMOCTOATCIIbHO MPOTHO3UPOBATH €ro PE3yJIbTar, q)OpMy.]'II/IpOBaTB O606H_ICHI/I$I N BBIBOJBI IO PE3YyJIbTaTaM IPOBCACHHOI'O OIIbITd, MCCJICIOBAHUS,
COCTAaBJIATH OTUYCT O HpOI[eJ'IaHHOI\/'I pa60Te;

3) paboTa ¢ uH(popMAaIHeii:

yMEHHUE BBIOMpATh, aHAIU3UPOBATH M MHTEPIPETUPOBATH MH(OPMAIMIO PA3JIMYHBIX BHJIOB U (OPM MpEACTaBICHUS, MOJYyYaeMyI0 U3 Pa3HbIX
HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JHUTEpaTypa XUMHUYECKOTO COJAEp)KaHUs, CIpaBOYHBbIE MocoOus, pecypchl MHTepHeTa), KpUTUYECKHU OLEHUBATh
MPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHHE TPUMEHSATh Pa3IMYHbIC METOIbI M 3alpPOCHl NPHU MOUCKE U O0TOOpe MH(OPMAIMH M COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX IS
BBITIOJTHEHUST Y4E€OHBIX M TIO3HABATEIBHBIX 3a/Jad OIPEACIICHHOTO THUIA, MPUOOpPETEHUE ONBbITa B O0JACTH HCIOJIb30BaHUA HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIaJIECHUE KYJIBTYpOl aKTHBHOTO MCIIOJB30BAHMS PA3IMUYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIHLHO BBIOMpATH
ONTUMANBHYIO (OPMY TNpeACTaBICHUS WHPOPMAIMU W WUIIOCTPUPOBATH pEIIacMble 3aJaud HECIOXKHBIMH CXEMaMH, JHarpaMMamu, APyrUMHU
dhopmamu rpaduku ¥ UX KOMOUHAIUSMU;

YMEHHE UCII0Ib30BaTh U aHAIM3UPOBATh B IIpOIecce yUeOHOM U UCCIIEI0BATENbCKON AESTEIbHOCTH HH(OPMALIMIO O BIUSHUU TPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO35IIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIel MPUPOAHOM Cpebl;

155.5.5. V obGyuaromierocst OyayT chopMHUpOBaHbI CIEYIONTHNE YHUBEPCATbHBIE KOMMYHUKATHBHBIC JICHCTBUSA:

yMEHHE 3aJaBaTh BONPOCHl (B XOJe AMaigora U (Miu) JUCKYCCHUHU) MO CYIIECTBY 00CYXJaeMOll TeMbl, (GOPMYIHpPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJILHO BBIMIOJIHEHUS IPETIOKEHHOMN 3a1auu;

pUOOpETEHNE OTBITA TPE3ECHTAIIMN PE3YIbTATOB BBITIOJHEHUS XHMHUYECKOTO IKCIIEPUMEHTa (JIabOpaTOPHOTO OTIBITA, JIA0OPATOPHOU PabOTHI 1O
HCCIEIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO TIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOI CO CBEPCTHHKAMM MO3HABATENIbHON W MCCIEIOBATENbCKOW JEATENBHOCTU NMPH PELICHUU BO3HUKAIOIIMX
npoOiieM Ha OCHOBE y4yeTa OOLIMX HMHTEPEeCOB M COINIACOBaHUS MO3ULMN (0OCYXIeHus, OOMEH MHEHHUSMH, "MO3TOBbIE HITYpMbI", KOOPAMHALIUS
COBMECTHBIX JICHCTBHI1, OTpe/iesieHue KPUTEPUEB 110 OLIEHKE KaueCTBa BHIMOJIHEHHON paboOThl U Jpyrue);

155.5.6. V obGyuaromierocs 6yayt chopMHUPOBaHbBI CIASAYIOMINE YHUBEPCATBHBIC PETYJISTHBHBIC ICHCTBUS:

YMCHHE CaMOCTOATCIIBHO OIIPEACIATh HCJIU ACATCIbHOCTH, IUIAHUPOBATH, OCYHICCTBIIATH, KOHTPOJIHMPOBATL W IIpU HCO6XO,I[I/IMOCTI/I
KOPPECKTUPOBATh CBOKO ACATCIIbHOCTD, BBI6I/IpaTB Hauboee 3(1)(1)6KTI/IBHI>IC CII0COOBI pEeUICHUA y‘le6HBIX M IIO3HABAaTCJIBHBIX 3aJa4, CaMOCTOATCIBHO
COCTaBJIATHb WK KOPPEKTUPOBATH Hpe,I[J'IO)KeHHHﬁ AJIrOpuT™M JiercTBUM IIPpH BBITIOJIHCHUH 3aJaHuH C Y4€TOM NOJIYYCHHS HOBBIX 3HaHUH 00 HU3y4acMbIX
00BEKTaX - BCIICCTBAX U PCAKIUAX, OICHUBATH COOTBCTCTBUC IIOJIYUICHHOI'O PE3yJIbTaTa 3asIBJICHHOM Ocin,

YMEHHUE UCIO0JIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, NIPe/IaraeMble B YCIOBUH 3a/1aHUI.
155.5.7. [IpenmeTHble pe3ynbTaThl OCBOSHHS IPOTPaMMBbI 110 XMMHUHU Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.

B cocrtaBe MNPEAMCTHBIX PE3YJIbTATOB IO OCBOCHUIO 00513aTENIHLHOTO COACPIKAHUSA, YCTAHOBJIICHHOT'O JlaHHOH (beﬂepaHLHOﬁ pa60qel”4 HpOFpaMMOﬁ,
BBIICIIAOT: OCBOCHHBIC 06y‘-IaIOH_II/IMI/IC$I HAaY4YHBIC 3HAHUA, YMCHUA U CIIOCOOBI HeﬁCTBHﬁ, CHCI_II/I(I)I/I‘{CCKI/IC JJIA HpCﬂMeTHOﬁ o0iactu "XI/IMI/ISI", BU b1
ACATCIIBHOCTH 110 TOJIYYCHHUIO HOBOT'O 3HAHUSA, €TO UHTCPIPCTAINH, npeo6pa3013aHI/1}0 U IIPUMCHCHHUIO B PA3JIMYHBIX y‘IC6HBIX 1 HOBLIX CUTyalUAX.



155.5.7.1. K konity oOyuenus B 8 kiacce y odydaromerocs 0yny chopMUpoBaHbI CIEAYIOMINE PEAMETHBIE PE3yIbTATHI 10 XUMHUU:

PACKpBIBATE CMBICII OCHOBHBIX XUMHUUYCCKUX MOHATHH: aToM, MOJICKYIIA, XUMHYECKHI OJICMCHT, IMPOCTOC BCHICCTBO, CJIOXKHOC BCIICCTBO, CMECCh
(onHOpOAHAS M HEOQHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEIIbHAS aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBas J10JI1 XUMUYECKOr0 3JIEMEHTa B COEAMHEHHH, MOJISIPHBIA 00bEM, OKCHUJ, KUCIOTa, OCHOBAHHUE, COJb, AIEKTPOOTPHULATEILHOCTD, CTEIIEHb
OKHCJICHUA, XUMHUYCCKad peaKlus, KJ'IaCCI/I(i)I/IKaHI/ISI peaKHHfIZ p€akuu COCAUMHCHUA, PCAKIIUN PA3JIOXKCHUA, PCAKINN 3aMCIICHUA, PCAKIIUN 06M€Ha,
9K30- U SHAOTEPMUYECKUE DPEAKIMM, TEIUIOBOM 3(PQeKT peakuuu, siipo aroma, 3JIEKTPOHHBIM CIOW aroma, aToMHas OpOWUTab, paauyC aroma,
XUMHUYECKas CBA3b, MOJIApHAA U HECIOJISAPpHAd KOBAJICHTHAsA CBA3b, MOHHAA CBA3b, HOH, KATUOH, aHUOH, PaCTBOP, MaCCOBaA A0Jid BCIICCTBA (HpOHeHTHaH
KOHLIEHTpAllKs) B PaCTBOPE;

MJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHITHI U IPUMEHSTh 3TH MOHATHS IIPY OITMCAHUY BELIECTB U UX MPEBPALCHUN;
MCI0JIb30BAaTh XUMHUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHHs (JOPMYIT BEILIECTB U YPAaBHEHUM XUMUYECKUX PEAKIIHIA;

OTpEENATh BaJICHTHOCTb ATOMOB JJIEMEHTOB B OMHApHBIX COEOUHEHHSX, CTENEHb OKHUCIICHUS DJEMEHTOB B OHMHApHBIX COEIUHEHMSIX,
MIPUHA/IJICKHOCTD BEIIECTB K OMPENEICHHOMY KJIACCy COSAMHEHUI 1o (opMysiaM, BUJL XUMHUYECKOH CBSI3U (KOBaJCHTHAs U MOHHAS) B HEOPTraHUUECKUX
COEJIMHEHUSX;

packpbiBaTh cmbica Ilepuoguueckoro 3axkona /.M. MenneneeBa: neMOHCTpUPOBATh MOHHMAHUE MEPHOJUYECKON 3aBUCUMOCTH CBOWCTB
XMUMHYECKUX 3JIEMEHTOB OT MX MojoxeHHs B Ilepronmyeckoil cucTeme, 3aKOHOB COXPaHEHHUs MacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4Y€HHS, 3aKOHAa ABOTaJlpo, OMUCHIBATh U XapakTepus3oBaTh TaOnuuHyo Gopmy llepuoanueckoil cuCTeMbl XUMUYECKUX JIEMEHTOB:
pasnuuaTh MOHATHS "TaBHas noarpynna (A-rpynma)" u "mobouynas noarpynna (b-rpymnma)", Manasie 1 OOJIbIITHE TEPUOJIBI, COOTHOCUTH 0003HAYCHUS,
KoTopble umerorcs B Tabmiuie "llepuoanueckas cucrema xumuueckux snemeHToB J[.M. MenneneeBa" ¢ 4MCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, oOliee Yucio JIEKTPOHOB U pacHpeieieHe UX MO SIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBATh XUMUYCCKHUE DJICMEHTBI, HCOPraHUYECKHUE BEIECTBA, XUMUYECKUE PEaKIHH (TI0 YUCIY M COCTaBY YYaCTBYIOIIMX B PEAKIIMU
BEIIECTB, 10 TeTI0BOMY 3 dexTy);

XapaKTCpU30BaThb (OHI/ICLIBaTB) O6H_[I/Ie XHUMHUYECKHE CBOMCTBA BEMISCTB Pa3JIMYHBIX KJACCOB, IIOATBEpPIKJAAA OIMMCAHUC TIpUMCEpaAMU
MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHHﬁ;

IMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOKHOCTU NMPOTCKAHUA XUMHUYCCKUX HpeBpaIlICHI/Iﬁ B
PAa3JIMIHBIX YCIIOBUX,

BBIYUCIIAITE OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACChl BCUICCTB, MACCOBYIO JOJIHO XUMHUYCCKOT'O 3JIEMCHTA I10 (bopMlee COCAMHCHUA,



MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUECKOW pEaKIInu;

MIPUMEHSTh OCHOBHBIC OTICPAIlMU MBICIUTEIILHON JIeATEeIbHOCTH - aHAIM3 U CHHTE3, CpaBHEHUE, 0000IICHIE, CHCTEMATH3AIUIO, KJIacCH(HUKAITHIO,
BBISIBJICHUE NPUYMHHO-CIICJICTBEHHBIX CBSI3€U - JIJIl U3YYCHHS] CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIUid, ECTECTBEHHO-HAYYHbIE METObl TTO3HAHUS -
HaOJII0ZICHUE, U3MEPEHUE, MOACIIUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICIICHHBIN);

CJIeIOBaTh MpaBUiIaM MOJb30BAaHUS XUMUYECKOHN MOcyqoi U 1abopaTopHbBIM 000py/IOBaHUEM, a TAKXKE MpaBUIaM OOpaIlleHHs C BELIECTBAMH B
COOTBETCTBUU C MHCTPYKUHUSMHU IO BBIIIOJHEHUIO JAO0OPATOPHBIX XUMHUYECKHX OIBITOB MO TMOJYYEHUIO M COOMPAHHIO Ta3000pa3HbIX BEIIECTB
(BolOpoAa M KHCIOpOJa), MPUTOTOBIECHUIO PAaCTBOPOB C OIpPENEICHHONM MacCcOBOM J0J€H pacTBOPEHHOIO BEIECTBAa, IJIAHUPOBATh U MPOBOJIUTH
XMMHYECKHE HKCIEPUMEHTHI TI0 PAcliO3HABAHUIO PACTBOPOB LIENOYEH M KUCIOT C TIOMOIIBIO MHAMKATOPOB (IakMyc, ¢eHoN(TanenH, METHIOPAHK U

TpYTHE).
155.5.7.2. K kon1ty oOyuenus B 9 kiacce y oOygaromierocst 0yay copMHUPOBaHBI CIIEAYIONINE MPEAMETHBIC Pe3yIbTaThl 10 XUMHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX MOHATUN: XMUMHMYECKUN SJIEMEHT, aToM, MOJIEKyJa, MOH, KAaTHOH, aHWUOH, MPOCTOE BEILIECTBO,
CIIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEIEHb OKHUCIICHUS, XUMUYECKas peakius, XUMUYecKas CBS3b, TEIUIOBOM 3ddexT
peakiuu, MOJb, MOJIAPHBIA O0O0BEM, PACTBOP, SJIEKTPOJUTHI, HEIIEKTPOJIMUTHI, IIEKTPOJUTHYECKAss TUCCOLMALINS, DPEaKIHMU HOHHOTO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecHe, OOpaTHMble U HEOOpaTUMBbIE pEaKUWU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, OKHCIUTEIb,
BOCCTaHOBUTEJIb, OKHCIEHHE W BOCCTAaHOBIEHHUE, aJUIOTPOIHUsA, aM(OTEpPHOCTb, XMMHUYECKas CBs3b (KOBaJEeHTHAas, WOHHAs, MeTaJIMYecKas),
KpUCTAJIJIMYECKas pelleTka, KOppo3usi METAJJIOB, CIIJIaBbl, CKOPOCTh XUMUYECKOM peakilnu, peaeiabHo gomyctumas konueHtpauus [1JIK BemecTtsa;

HUIUTIOCTPpHUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHH 1 IMPUMCHATH 3TU IOHATHS IIPU OIMMMCaHWH BEHICCTB U UX HpCBpaHICHHfI;
HCII0JIb30BATh XUMHUYCCKYIO CUMBOJIUKY AJI1 COCTABJICHU (1)0pMy'J'I BCIICCTB U ypaBHCHI/Iﬁ XUMHNYCCKHX peaKHHﬁ;

OoIpeacCiIATbL BAJICHTHOCTb U CTCIICHb OKHCJICHHA XUMHWYCCKHX 3JICMCHTOB B COCAUHCHUAX PA3JIMYHOIO COCTaBad, IMPHHAAJICIKHOCTH BCHICCTB K
ONpCACIICHHOMY KJIACCY COCIMHEHUN II0 (I)OpMy.]'IaM, BHUJ XHUMHUYECKOH CBS3H (KOBaJ'IeHTHaH, HOHHAas, MeTaJ'IJ'II/I‘leCKaH) B HCOPraHUYCCKUX
COCAUHCHUAX, 3aps]] MOHA II0 XUMHYECKOMN (I)opMyne, XapaKTep Cpe€abl B BOAHLIX pACTBOpPAX HCOPraHUYCCKUX COGﬂHHCHHﬁ, THII KpHCT&J’IJ’IH‘lCCKOﬁ
PCIIETKA KOHKPETHOTO BEIICCTBA,

packpbiBath cmbici Ilepuogmueckoro 3akoHa JI.JMI. MengeneeBa W JE€MOHCTPUpPOBATH €r0 MOHUMAHUE: OINUCHIBATH M XapaKTEpU30BaTh
tabnuunyo Gopmy Ilepuoamueckoit CUCTEMBl XMMUYECKUX OJIEMEHTOB: pazNuyarTh MOHATHS 'TinaBHas mnoarpynmna (A-rpymma)" u "moOodHas
noarpynna (b-rpymma)", manbie U OoJbIINE TEPUOIBI, COOTHOCUTH O0O3HAUEHUs, KOTOPhIE MMEIOTCS B MEPUOAMYECKON TaOMUIlE, C YUCIOBBIMH
XapaKTePUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsll sapa, 00Iee YHCIO AIIEKTPOHOB M PACIpE/IeIeHHe HX IO



OJICKTPOHHBIM CJIO?IM), O0OBSICHSITH O6HII/IG 3aKOHOMCPHOCTH B M3MCHCHHU CBOMCTB DJIEMEHTOB M HX COGIII/IHGHI/If/'I B IIpcacjiax MajlbIX ICPUOJOB U
TJIaBHBIX HNOATPYIIIL C YUCTOM CTPOCHUSA UX aTOMOB;

KJIacCu(UIMPOBATh XUMUYECKUE JIE€MEHTHI, HEOPraHUIECKHE BEIIECTBA, XUMHUECKHE PEAKIUH (110 YUCIIY U COCTaBY YYaCTBYIOIIUX B PEaKIHH
BEIIECTB, 10 TEIIOBOMY 3 (EKTY, 0 U3MEHEHHUIO CTENEHEW OKUCIEHUSI XUMHUYECKHUX 3JIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME U crieU(DUIECKre XUMUUECKHE CBOMCTBA MTPOCTHIX M CJIIOKHBIX BEIIECTB, MOATBEPIKIAsT OMKUCAHNE
MpUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPABHEHUU COOTBETCTBYIOINX XUMHUYECKUX PEAKIUA;

COCTaBJISITh YPABHEHUS SJIEKTPOJUTHUUECKON TUCCOLMAIIMN KUCIIOT, IIEJI0YEld U COJIEH, MOJIHBIE U COKPAIIEHHbIE YPAaBHEHHS PEAKIIMA HOHHOTO
oOMeHa, ypaBHEHHUS PEaKIIHii, MOATBEPKIAIONINX CYIECTBOBAHNE TEHETUUECKON CBSI3M MEXy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIINI TTOCPEICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTH NMPOTEKAHMSI XUMHUYECKHX IMPEBPALIEHUN B pazIUYHBIX
YCIIOBUSX;

BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MAaCCOBYIO JOJI0 XUMUYECKOIO 3JIeMeHTa Mo (GopMysie COeAUHEHNUS,
MaccoOBYIO JIOJIFO BEILIECTBA B pacTBOPE, IPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEaKIny;

coOIroIaTh MpaBHiIa MOJB30BAaHUS XUMHUYECKOW MOCYION W JTAOOpaTOPHBIM O0OPYIOBaHHMEM, a TaK)Ke MpaBWiia OOpAIICHHUS C BEIIECTBAMH B
COOTBETCTBUU C HMHCTPYKIHMSMHU IO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB IO TOJYYCHHIO M COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMMaKa v yriieKuciaoro rasa);

MIpOBOAUTL PCaKIKUHU, ITOATBECPIKIAAIOIINUC Ka4yeCTBEHHBIM COCTaB Pa3JIMYHBIX BCHICCTB: PACIIO3HABATH OIBITHBIM ITYTEM X.]'IOpI/II[6pOMI/I,I[', noaua-,
Kap6OHaT-, (bOC(baT-, CHJIMKAT-, cynL(baT-, TUAPOKCUA-UOHBI, KAaTHOHbI dAMMOHUSA W HOHBI HU3YUYCHHBIX MCTAJJIOB, MNPUCYTCTBYHOIIHNEC B BOJHBIX
PpacTBOpAX HCOPraHU4YCCKUX BCIICCTB,

IPUMEHATh OCHOBHBIC OINEPALUU MBICIUTEIBHON AEATENILHOCTH - aHAIM3 U CHHTE3, CPaBHEHHE, 0000IeHHe, CHCTeMaTU3alUIo, BbIABICHHUE
MIPUYMHHO-CIIEICTBEHHBIX CBS3EH - Ul U3YUeHHs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIM, €CTECTBEHHO-HAY4YHbIe METO/Ibl TO3HAHUS - HA0JI0JICHHUE,
U3MEpEeHne, MOIETMPOBAHUE, SIKCIIEPUMEHT (peaJIbHbI U MBICIICHHBIH).
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