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MoscHMTenbHas 3anucka

W3menenuss B pabouyro mporpamMmy 1Mo XuMmuH (0a30BBI ypOBEHb) Ha YPOBEHb OCHOBHOTO 0O0IIEro 0oOpa3oBaHUS,
yTBepxkaeHHoW mnpukazom MBOY «pckas COII» ot 30.08.2015 r. Ne80, koropasi pa3zpaboTaHa B

cootBeTcTBUU ¢ PI'OC, yTBep)1eHHBIM [Ipukazom MunucrepcTa npocsenienus Poceuniickoit ®enepanuu ot 31.05.2021
Neo 287 «O06 ytBepxkaeHun (enepaibHOr0 rocydapCTBEHHOT0 00pa30BaTeIbHOIO CTaHIapTa OCHOBHOTO OOIIEro 00pa3oBaHUs»
(3apeructpuponan 05.07.2021 Ne 64101)

BHECEHbBI HA OCHOBAHUWU:

- @enepanbHoro 3akoHa «O0 obpazoBanuu B Poccuiickoii @enepaunn» oT 29.12.2012 r Ne273-D3, denepanbHOTO 3aKOHA OT
23.09.2022 1.Ne371-®3 «O BHecennun uzMeHeHuid B DenepanbHblid 3akoH «O0 oOpazoBanuu B Poccuiickoit deneparumny,
npukaza Munnpocsemnienuss PO ot 18.05.2023 r. Ne370 «O06 yrtBepxkaeHuu denepanbHoil 00pa30BaTEIbLHON MPOTPaMMBI
OCHOBHOT0 00111eT0 00pa3oBanusi, 3apeructpuponat 12.07.2023 Ne74223;

- mpukaza MunnpocsemieHusi PO ot 18.05.2023 r. Ne371 «O06 yrBepxkaenuun denepanbHoii 00pa30BaTEIbHON MPOTrpaMMBI
cpeaHero oomiero oopasoBanus, 3apeructpupoBaH 12.07.2023 No74228,;

- pewenus neaaroruueckoro coera MbOY «pckas COILL» ot 28.08.2023 r., mpoTokon Nel



HN3menenns B pado4yro nporpaMMy BHeCeHbI B YaCTH COAEPKAHUSA, INIAHNPYEMbIX pPe3yJIbTaTOB (IIPUBeJAeHbl HUKE), TAKKe B TA0JIMIAX 0
BHECEHUH M3MEHEHM I 0TPaKaloTCs TeMbl M pa3ieibl IVIAHMPOBAHUS, KacaTelbHO 8-9 Ki1accoB

BHeceHue u3MeHeHUil

8 KJacc
Ne ni/m | Pa3zen, B KOTOpBIil BHOCATCS U3MEHEHHS Tembl yPOKOB, B paMKaxX KOTOPBIX IaHHbIE pa3/e/ibl H3YYalTCsl
1 XHUMHYECKUE PeaKIuy. 3aKOHbI COXPAHCHHsSI MACChl M DHEPTUM | 3aKOH COXPAHECHMSI MAacChl M SHEPTUH Y PaBHCHHSI XUMUUYECKHUX PEaKIIHA
2 BemecTBa B Okpy»Karomen Hac NpUpoJIe U TEXHUKE CrniocoObl BbIpayKEHUS! KOHIIEHTPAlMU pacTBOPOB. Pemienue 3aqau
9 kaace
Ne Pazpen Tembl yPOKOB, KOTOPbIE 100aBJICHBI AJIs1 M3Y4YeHHUS U3 IPOrpaMmbl, cooTBeTcTBYIOIIEeH DOII
n/n
1 IToBTOpEHHE HEKOTOPBIX OTHOCHUTENbHAs NIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKUCIIeHN. BanenTHoCcTh. CBEZIeHHs 0 cOCTaBe U HOMEHKJIaType

BOIIPOCOB 8 kacca

OCHOBHBIX KJIACCOB HCOPIraHNUYCCKUX COG,Z[I/IHGHI/Iﬁ.

OO01re cBOMCTBA METAIIOB

KpI/ICTaJ'IJ'H/I‘ICCKOC CTPOCHUC U (I)I/ISI/IKO-XI/IMI/ILIGCKI/IG CBOMCTBa METAJJIOB

YenoBek B MHUpPE BCUICCTB

BeH.IeCTBa, BPCAHLIC UIA 3J0POBbSA UCIIOBECKA U OKPY)KaIOHJGfI Cpeabl. HOJ'II/IMepI)I




CopepxxaHue oby4yeHus B 8 knacce.

155.3.1. IlepBoHavyaibHbIE XUMUYECKHE MOHSITHUA.

[Ipenmer xumuu. Ponb XxuMuM B KU3HU 4YeloBeKa. XUMHUS B cUcTeMe HayK. Tena u BemecTBa. Pu3nuecKkue CBOWCTBA BEILECTB. ArperaTHoOe
cocTosiHue BeuecTB. [IoHsATHE 0 MeTOJaX NO3HAHUS B XUMMHU. HucThle BemiecTBa U cMecd. CriocoObl pa3ziesieHus cMece.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE A1eMEHThl. CHMBOJIBI XMMHUYECKUX 3JIeMeHTOB. [IpocTeie 1 cioxHbIE BeliecTBa. ATOMHO-MOJIEKYJISIPHOE
yUCHHE.

Xumuyeckas popmyia. BajeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAS aTOMHAs Macca.
OTtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 10J11 XMMHUYECKOT 0 3JIEMEHTa B COEJUHEHUU.

KommuectBo BemectBa. Monbs. MoisipHas macca. B3auMOCBsI3b KOJIMYECTBA, MAacChl M 4YUCIAa CTPYKTYPHBIX €IMHHUIl BemlecTBa. Pacyersl mo
bopMynaM XMMUYECKHX COEIMHEHHH.

dusnyeckue U XUMHUYECKUE SIBIICHUsS. XUMHUYECKas peakiusi W €€ MPU3HAKU. 3aKOH COXPAHEHHUS MAaCChl BEHIECTB. XMMHUUYECKHE YpPaBHEHMS.
Knaccudukanus XuMHUeCKUX peakiui (COeIMHEHUS, Pa3I0KEeHHs, 3aMEIIEHUs, 0OMEHa).

XUMHYECKUH KCIIEPUMEHT: 3HaKOMCTBO C XUMHUECKOH MOCY 10, MpaBuiIaMu paboThl B 1a00paTopyuu U mpueMaMu oOpalieHus ¢ 1adopaTopHbIM
000pyZ0BaHUEM, U3yUeHHE U OIUcaHHe (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHX BEIECTB, HAOMOACHHE (QU3MUECKUX (TUIaBIEHUE BOCKA,
TasHUE JIbJla, pACTHUpPAHUE caxapa B CTYIKE, KUIIEHUWE M KOHIEHCALUsS BOJbI) U XUMHUYECKUX (FOPEHHME CBEYM, MPOKAIMBaHUE METHOW IPOBOJIOKH,
B3aUMOJICHICTBHE MeJa C KUCIOTOM) SIBJICHUH, HaONIOJIeHHE M ONUCaHHE NPU3HAKOB NPOTEKAHUS XUMMUYECKMX peakiMil (pas3jokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJOpUIOM Oapus, pasznoxeHue ruapokcuna menu (II) mpu HarpeBanuu, B3auMOJEHCTBUE Keje3a C PAaCTBOPOM
comu menu (II), u3ydenue crnocoOOB paszeneHus cMmecell (C MOMONIbI MarHuTta, (GUIBTPOBAHUE, BBITAPUBAHUE, AUCTUILISLUSI, XpomaTorpadusi),
MIPOBEJICHUE OYMCTKH MMOBAapEHHOM COJM, HAOIIOIEHUE U ONKMCAHNUE PE3yIbTaTOB MPOBEAEHHS OMNBITA, MITIOCTPUPYIOIIETO 3aKOH COXPaHEHUs! Macchl,
CO3JIaHHe MoJIesIel MOJIEKYI (IIapOCTEePKHEBBIX ).

155.3.2. Baxuelune npeIcTaBuTeId HEOPraHNYECKUX BEIIECTB.
Bosnyx - cmech razoB. CocraB Bo3myxa. Kucmoposg - sneMeHT u mpocToe BemecTBO. HaxokaeHue kuciopona B mpupoje, hu3uueckue u

XUMHUYecKHue cBoicTBa (peakuuu ropenus). Oxcuapl. [lpumenenue kuciaopoa. CriocoObl MoydeHUs KUCIOpoAa B JIAOOPATOPUU U IPOMBIILIIIEHHOCTH.
Kpyrosopot kuciopozaa B npupoze. O30H - auioTporiHas MOAU(UKALUs KUCIOPO/Ia.



TemnoBoit 3hexT XuMuUYeckol peakiuu, TEPMOXUMHUYECKHE YPaBHEHHS, HK30- U IHAOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeETaH.
3arps3HEeHne BO3/lyXa, yCUJICHHE TapHUKOBOTO 3(dekra, pazpyiieHue 030HOBOTO CIIOSI.

BOI[OpOI[ - DJIEMECHT U IPOCTOEC BCUICCTBO. HaXO)KIICHI/Ie BOJOpOaa B IIPHUPOJIC, (1)I/I3I/ILI€CKI/IC n XUMHYECKUC CBOfICTBa, IIPUMEHCHUC, CITIOCOOBI
IMOJIYUCHUA. Kucnots! u comu.

Monsipablii 00beM ra3oB. PacueTsl 10 XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMCTBa BoAbl. Bona kak pactBopurenb. PactBopsl. HacklieHHbIE M HEHACBILIEHHBIE PACTBOPBI. PACTBOPUMOCTD BELIECTB B BOJIE.
MaccoBas 105151 BEIIECTBa B pacTBOpe. XUMUYECKHUE CBOMCTBA BOAbL. OCHOBaHMS. Posib pacTBOPOB B IPUPOJE U B KU3HU YesoBeka. KpyroBopoT Boabl
B IpupoJie. 3arpsi3sHEeHUE MPUPOAHBIX BOA. OXpaHa U OYHCTKA IPUPOIHBIX BOJ.

Knaccudukanus nHeoprannueckux coenunenuii. Oxcuapl. Knaccudukaiys okcuaoB: coiaeo0pasyromire (0CHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U
HeconeobOpaszyrone. Homenknarypa okcnoB. @usnueckue U XMMUYECKHE CBOMCTBA OKCHIOB. [ToryueHne oKCHIoB.

OcnoBanus. Kinaccudukaiyss oCHOBaHMH: ILEJIOYM U HepacTBOpHUMBbIe ocHoBaHUs. HomeHkinarypa ocHoBaHuil. dusnyeckue M XUMHUYECKHE
CBOMCTBA OCHOBaHUU. [lorydeHre OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenkiatypa kuciotr. @usnueckue U XUMUYECKHE CBOMCTBAa KUCIOT. Psa aktuBHocTH MetayuioB H.H.
bekerosa. [lonydeHue Kucior.

Comu. Homenknatypa coseil.
®dusnyecKue U XUMHYECKHe CBOMCTBA cosel. [lomydenne conen.
['eHeTnyeckas CBSA3b MEXAY KJIaCCAMHU HEOPraHUUYECKUX COCAMHEHHMN.

XUMHYECKUH DSKCIIEPUMEHT: KadeCTBEHHOE ONpeAeTiCHHe COAEp)KaHUs KHCIOopoJa B BO3JyXe, IMOJydeHHe, cOOMpaHWe, paclio3HaBaHHE U
U3y4eHUE CBOMCTB KUCIOPOAA, HAOOACHUE B3aUMO/ICHCTBHSI BEIIECTB C KHCIOPOJIOM U YCIIOBHSI BOBHUKHOBEHHUS M MPEKPAILCHNs TopeHus (TIoXapa),
O3HAKOMJICHHE C 00pa3liaMi OKCHJIOB M ONMHCAHWE UX CBOICTB, MOJy4eHHE, COOMpaHUe, paclio3HaBaHWE W W3YyYeHHE CBOWCTB BOIOpoJa (TOpEHHE),
B3auMoeicTBre Bomopoaa ¢ okcuaoM mean (II) (BO3MOXHO MCIONIB30BaHUE BUACOMATEPHAIOB), HAOIIOAECHHE OOpa3IoB BEIIECTB KOJIMYECTBOM |
MOJTb, UCCIIEIOBAaHHE OCOOCHHOCTEH pPacTBOPEHHS BEIIECTB C PA3IMYHONW PAaCTBOPUMOCTHIO, MPUTOTOBIEHUE PACTBOPOB C OINPENEICHHOW MacCOBOM
J0JIell PacTBOPEHHOTO BEUIECTBA, B3aMMOJCHCTBHE BOJABI C MeTallaMH (HATpUEM W KajbllMeM) (BO3MOXHO HCIIOJIb30BaHUE BHICOMATEPHAIIOB),
HCCIIeIOBaHNE 00pa3IOB HEOPTaHWYECKHUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIOJACHWE M3MEHEHHWS OKPAacKW WHIMKATOPOB B PAcTBOpax KHUCIOT U
mienoueii, u3ydenue B3aumojercTBus okcuaa Menu (1) ¢ pacTBOpom cepHON KUCIOTHI, KUCIOT C METAIIaMH, PEaKIUi HEeHTpaau3anuy, NoTydeHHe



HEpacTBOPUMBIX OCHOBaHMM, BBITECHEHHE OJJHOIO METajula APYTMM M3 PacTBOpa COJIM, PEIIeHUE 3KCIEPUMEHTAIBHBIX 33/1a4 1o TeMe "Baxkneilmue
KJIACChl HEOPIaHUUYECKUX COEAMHEHUN".

155.3.3. Ilepuoguueckuii 3akoH u [lepuoauueckas cucrema xumudeckux 3yemeHToB .M. MenaeneeBa. CtpoeHre aToMOB. XUMHUYECKAs CBS3b.
OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

IlepBble MONBITKM KiIacCU(UKAMK XMMHUYECKUX 371eMeHTOB. [loHATHE O rpymmax CXOAHBIX 3JEMEHTOB (ILEJIOYHBbIE M IIEI0YHO3EMENIbHBIE
METAaJUIbI, TaJIOTeHbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPBIE 00pa3yroT aM(OTEPHBIE OKCUABI U THIPOKCHU/IBI.

Ilepuonuueckuii 3akoH. Ilepuonuueckas cucrema xummuueckux 3nementos .M. MenneneeBa. KoporkonepuoHas u qyimHHONEpUoHast (OpMbI
IIepnonnueckoin cucremsl xumudeckux auiemMeHToB .M. MenneneeBa. Ilepuons! u rpynnel. GU3NYECKUN CMBICH MOPSAAKOBOIO HOMEpA, HOMEPOB
IIepuoja U rpymIbl JJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHbIX sifep. M3otombl. DnekTpoHbl. CTpOEHHME 3JIEKTPOHHBIX O0OJIOYEK AaTOMOB MEPBHIX 20 XUMHYECKHX
anemeHToB Ilepuoanueckoil cuctemsl J[.1. MenneneeBa. XapakTepucTika XUMHUUECKOTO 3JIEMEHTA 10 €ro IoJjiokeHuto B Ileproauueckoi cucreme
J.1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paJinyca aTOMOB XMMHUYECKUX JJIEMEHTOB, METAJUIMYECKUX U HEMETAINIMYECKUX CBOMCTB IO TPYIIIIaM U MEPUOJIAM.
3nauenue [lepuonnueckoro 3akoHa u [lepuoudeckoil CUCTEMBI XMMUUECKUX 3JIEMEHTOB JUIsl pa3BUTHS HAayKH U npakTuku. J[.M. Mennenees - yueHblil
U TPaXkJlaHUH.

Xumunueckas cBsizb. KoBajeHTHas (moJisipHasi U HEMOJIIpHAsi) CBSI3b. DJIEKTPOOTPULATEIbHOCTh XMMUUECKUX 3JIeMEHTOB. VlOHHas CBA3b.
Crenenb okuciennsa. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakMy. [Iporeccsl OKuciIeHns u BOCCTaHOBJIEHN. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYeCKHi OKCIICPUMCHT: U3YUCHUC O6p33HOB BCIICCTB MCTAJIJIOB U HEMETAJIIIOB, BSaHMOILCﬁCTBHG THAPOKCHU A HUHKaA C paCTBOpaMU KUCIIOT U
mienoyueld, MPOBEACHUE OIBITOB, WIUTIOCTPUPYIOMIMX MPUMEPhl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIuil (TOpeHHe, pPeakIuu pa3IoKeHus,
COCTUHECHMUS ).

155.3.4. MexnpeameTHbIe CBSI3HU.

Peanuzanus MeXIpenIMeTHBIX CBsI3ed NMPU WM3YYEHMHM XUMHUU B § KJlacce OCYLIECTBIIAETCS 4Yepe3 MCIOIb30BaHHE KaK OOLIMX €CTeCTBEHHO-
HAYYHBIX OHATHUH, TaK ¥ MOHATUH, SBISIONIMXCS CUCTEMHBIMU JJIS1 OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAyYHBbIC TOHSTHS: HAydHbIH (aKT, THIOTE3a, TEOpHs, 3aKOH, aHalu3, CUHTE3, KiacCu(UKaIus, TEPHOTUIHOCTD,



Ha6J'IIOI[eHI/Ie, OKCIICPUMECHT, MOACITIUPOBAHUEC, UBMEPCHUE, MOJCIIb, SIBJICHHUC.

®dusukKa: MmaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIMJ, U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUHN 3apsiji, BEIIECTBO,
TeJ0, 00bEM, arperaTHOE COCTOSIHHE BEIIEeCTBA, ra3, (PU3NYECKUe BEIMUNHBI, €IMHUAIIBI U3MEPEHUS, KOCMOC, TIJIaHEThI, 3Be3/1bI, COJIHIIE.

buonorus: ¢porocunres, neixanue, ouochepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPO/IbL, IOJIE3HBIE HCKOMIAEMbIE, TOILJIMBO, BOJHBIE PECYPCHI.

155.4. CopepxxaHue oby4yeHus B 9 knacce.
155.4.1. BemiecTBO 1 XUMUYecKasi peakiusl.

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH. HepnonnquKaﬂ CHUCTEMA XUMHNYCCKHUX 3JICMCHTOB [[I/I MeHz[eJIeeBa. CTpOCHI/IC aTOMOB. 3aKOHOMepHOCTI/I B UIBMCHCHHUHU
CBOIMCTB XHMHYECKHX JJIEMCHTOB IEPBLIX TPEX IMECPHUOAOB, KaJIWid, KaJbLUUA W HX COGI[I/IHGHI/Iﬁ B COOTBCTCTBHH C IIOJIOXKCHHEM DJJICMCHTOB B
HepHOﬂquCKOﬁ CUCTCMC U CTPOCHHUEM UX aTOMOB.

CTpOCHI/IC BC€IICCTBA: BUAbI XUMHYSCKOM CBSI3U. THIIBI KPUCTATINIMYCCKUX PCIICTOK, 3aBUCUMOCTD CBOICTB B€OICCTBa OT THUIIA KpI/ICTa.TIJ'II/ILIGCKOI\/’I
PCUICTKU U BUJA XHUMHUYECKOH CBS3H.

KnaccndguKaum[ N HOMCHKJIATypa HCOPraHM4YCCKUX BCHICCTB. XuUMHUYEeCKHEe CBOMCTBa BCIICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIacCaM
HEOPTaHNYCCKUX COCHHHGHHﬁ, TCHETUYCCKAsA CBA3b HCOPraHUYICCKUX BCIICCTB.

Knaccupukanus XxuMHUECKUX peakuui Mo pa3udHbIM MpU3HaKaM (10 YHMCIy U COCTaBY YYaCTBYIOIIMX B PEaKlMM BELIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHHIO CTENEHEH OKMCIIEHUS] XUMHUYECKUX 3JEMEHTOB, 0 00paTUMOCTH, MO Y4acTHIO KaTaiau3aTropa). DK30- U dHJI0TEPMUYECKHE
peaknyu, TepPMOXUMHYECKUE YPABHEHHUS.

Ilonsatue o CKOpPOCTH XUMHYECKOMN pCaknuu. [Toustue 06 06paTI/IMBIX n HCO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IloHsiTHE O TOMOI€HHBIX U
FETCPOrcHHBIX PCAKIHAX. Ilonstue o xaranuze. IloHATHE 0 XMMHYECKOM PaBHOBECCHHU. CDaKTOPI)I, BJIMAIOIIME Ha CKOPOCTH XUMHYISCKOM p€akuuu u
MOJIOKCHHUEC XUMHUYCCKOI'0O paBHOBCCHUS.

OKHCITUTEITBEHO-BOCCTAHOBUTEIBHEIE p€aKkuuu, BHGKTpOHHI)Iﬁ 0ajJaHC OKHCIIMTEILHO-BOCCTAHOBUTEIBHOM pEaKkIuu. CocraBiienue ypaBHeHHﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKL[I/Iﬁ C UCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOT'O Oananca.

Teopmf 3J'IeKTpOJ'H/ITI/I'—IeCKOI71 JUCCOINalu. SHeKTPOJ'H/ITBI U HEJJICKTPOJIMTEI. KaTI/IOHBI, aHWOHBI. MeXaHu3M JUucconmmuanumn BEIIECCTB C



Pa3JIMIHbIMU BUAAMHA XHUMHAYEeCKOH cBsI3U. CTEeneHb Jucconnanuu. CunbHbIE U cIa0bIe OJICKTPOJIUTEI.

Peakuuu nonHoro oOMeHa. Y caoBUsl MPOTEKAaHUs PEaKIU HOHHOTO 0OMEeHa, IOJHBIE U COKPAIlleHHbIE HOHHBIC YpaBHEHHs peakuuid. CBOHCTBa
KHCJIOT, OCHOBAHUH U COJel B CBETE MPEJCTABICHUN 00 3JIEKTPOIUTHUECKON nucconuanuu. KauecTBeHHbIe peakiuy Ha HOHbI. [loHsATHE O ruaponn3e
coJen.

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIICHHE C MOJIEISIMH KPUCTAIIMYECKHX PEHIETOK HEOPraHWYECKUX BEUIECTB - METAJUIOB M HEMETAJJIOB
(rpacduTa u anMasza), CIOKHBIX BEIIECTB (XJIOPUAA HATPUSA), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMUMHYECKOH peakiui OT BO3ACUCTBUS PA3TUUIHBIX
(bakTOpoB, HCCIEA0BAHUE TEKTPOIIPOBOAHOCTH PACTBOPOB BEIECTB, MPOIIECCa TUCCOLMALIUN KUCIOT, IEI04Yel U coyel (BO3MOXKHO MCIOIB30BaHHE
BUJICOMATEPHAJIOB), MMPOBEACHNE ONBITOB, MIIIOCTPUPYIOIIUX NPU3HAKKA MPOTEKAHUS peaKkiuii MOHHOro oOMeHa (0Opa3oBaHME OCaJKa, BBIICICHHE
raza, oOpazoBaHUE BOJIbl), OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (FOpeHHe, peakiuu pa3ioKeHus,
COEJIMHEHMS ), PACTIO3HABAHNE HEOPTAHUYECKUX BEILIECTB C IIOMOIIBIO KAUECTBEHHBIX PEAKIMI Ha HOHBI, PEIICHUE HKCIIEPUMEHTAIbHBIX 3a/1a4.

155.4.2. HemeTaiuibl U UX COEIUHEHUS.

OO6mas xapaktepuctuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapakKTepHbIC cTerneHu okucieHus. CTpoeHue u (puanyeckue CBONMCTBA
MPOCTBIX BEHICCTB - TaJIOTEHOB. XWUMHUYECKHUE CBOWCTBA Ha MpUMepe XJopa (B3aMMOJACHCTBHE C METaUIaMH, HEMETaUIaMH, IIeI0OYaMH).
XnopoBogopos. ConsiHasi KUCIIOTa, XUMHUECKUE CBOWMCTBA, MONydeHHe, MpuMeHeHne. JlelicTBhue XJiopa W XJIOPOBOAOPO/Aa HAa OPTaHWU3M YEIOBEKa.
Bakneiimme XJI0pUIbl ¥ UX HaXOXKACHHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTePHbIE CTETICHH OKUCIICHHUS.

Crpoenrie U (puznyecKre CBOMCTBA MPOCTHIX BEILECTB - KUCIOPOJA U Cepbl. AJIOTPOIHBIE MOAM(UKALMU KHCIOpPOJa U cepbl. XUMHUYECKHUE
cBoiicTBa cepbl. CepoBOIOpOA, CTpOeHHE, PU3NYECKHUE U XMMHUYecKHe cBoicTBa. OKCHABI Cepbl KaK IMPEICTaBUTENHN KHUCIOTHBIX OKCHIIOB. CepHas
KHCJIO0Ta, (pu3nueckrue U XMMHUYECKHe CBOICTBa (00IIMe Kak MpeJCTaBUTENs Kilacca KUCIOT U cnenuduyeckue). XUMUYECKHE PEaKIMH, JIeXalue B
OCHOBE IPOMBIIIJIEHHOIO crioco0a mosydyeHusi cepHod kuciotThbl. [Ipumenenue. Conu cepHOM KHUCIOTBHI, KaUeCTBEHHAs peakius Ha CyJab(daT-HOH.
HaxoxzaeHue ceppl U €€ COEAMHEHHMH B INpHUpPOAE. XMMHUYECKOE 3arpsi3HEHUE OKPYXKAroIIEW Cpelapl COSOUHEHMSIMH Cepbl (KUCIOTHBIE MOXIH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CITOCOOBI €T0 IIPEIOTBPAIICHUSI.

O6ma5{ XapaKTCPUCTHKA 3JICMCHTOB VA-prTIHBI. OcobeHHOCTH CTPOCHUSA aTOMOB, XapPAKTCPHBIC CTCIICHU OKUCJICHUS.

A30T, pacmpocTpaHeHHe B INpupoje, pusmueckrue U XuUMU4eckue cpoicTBa. KpyroBopor azora B mpuponae. AMMHAK, ero (u3nueckue u
XMMHYECKHE CBOMCTBA, MoJydyeHne U npuMeHenne. Coiau aMMOHUS, UX (U3HUECKUEe U XMMUYECKHEe CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakus Ha
MOHBl aMMOHHS. A3O0THas KHUCJIOTa, €€ IMOoJiyueHue, (PU3NYecKHe M XUMHUYECKHE CBOMCTBa (00IlMe Kak TMpeACcTaBUTENs Kiacca KHCIOT U



cnenuduueckue). Mcnonap3oBaHue HUTPATOB U COJIEH aMMOHUS B KaUueCTBE MUHEPAIbHBIX YA0OpeHUd. XUMUUECKOe 3arpsa3HeHIE OKPYKaIoUei cpeabl
COCIMHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IH, 3arpsI3HEHNE BO3/1yXa, TOUYBBI U BOJIOEMOB).

®dochop, amnorponHsie Momudukanuu ¢ocdopa, dusznueckue m xumudeckue cpoictBa. Okcua docdhopa (V) m docdhopHas KuCIOTa,
(du3nUecCKre U XUMUYECKUE CBOMCTBA, monydeHue. Vcnons3oBanue GocdaToB B Ka4ECTBE MUHEPAIBHBIX YI0OpEHUH.

O6mas xapaktepuctuka 31eMeHToB [VA-rpymmbel. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTENEHU OKHCIICHUSI.

VYraepoa, aluioTponHble MOAU(UKALIUY, PACTIPOCTPAHEHUE B IpUpoe, Gru3ndecKue u XuMHIecKne cBoiictBa. Ancopouus. Kpyrosopot yriepoaa
B nipupojie. OKCuabl yriaepoa, ux Gu3nuecKkue U XMMUYeCKHe CBOMCTBA, ICHCTBHE HA KUBbIE OPTaHU3MBI, IIOJTY4YE€HUE U IPUMEHEHHE. DKOJIOrMYECKHUe
po0ieMsl, CBsI3aHHBIE ¢ OKcHIOM yrieposaa (IV), rumoresa rio6anbHOro MOTEIUIEHHS KJIMMAaTa, MapHUKOBBIN 3()(ekT. YronpHas KUCIOTa U €€ COJH,
ux (u3nyYeckue U XUMHMUYECKHE CBOMCTBA, MOJlyueHHe U npuMmeHeHue. KadecTBeHHast peakuus Ha kapOoHaT-WOHBI. lcnonb3oBaHue KapOOHAaTOB B
OBITY, MEAMIIMHE, TPOMBIIUIEHHOCTH U CETbCKOM XO3SIHCTBE.

[lepBoHayanpHble MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSX yriiepoAa (MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, 3TaHOJ, TJIHULEPHH,
yKCycHasi Kuciota). [IpupogHble HCTOYHUKH YTII€BOI0POIOB (Yroib, MPUPOIHBIN Ta3, HEPTH), MPOIYKTHI UX 1epepaboTKu (OCH3MH), UX POJIb B OBITY U
IPOMBIIIJICHHOCTH.

IlonaTue 0 OMOJOTMYECKU Ba)KHBIX BCIICCTBAX: JXHpaAX, 6em<ax, yrjieBoaax - W HUX pPOJIM B KHM3HHU YCIIOBCKA. MaTepI/IaJ'II)HOG CIANUHCTBO
OpPraHU4YC€CKUX U HEOPTraHUICCKUX COGI[HHCHHﬁ.

Kpemuuii, ero ¢pusznueckne u XMMHUYECKHE CBOMCTBA, MOJdy4yeHHe U npuMeHeHue. CoeanHeHns KpeMHus B mpupoje. OOuue npeacraBieHus 00
okcuae kpemuus (IV) u kpemHueBoit kucnore. CHIMKATHI, X HCIOJNB30BAaHUE B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH. BaxxHeile cTpouTenbHbIe
MaTepuaibl: KepaMuKa, CTEKIIO, [IEeMEHT, OETOH, jkene300eToH. [Ipobiaembl 6€301macHOTO HCTOIB30BAHMS CTPOUTEIIBHBIX MAaTEPUAIOB B MTOBCEIHEBHOM
KU3HH.

XUMHUYECKUH IKCIIEPUMEHT: H3y4eHHE 00pa3Il0B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI, IPOBEICHUE KAYECTBEHHBIX PEaKINi Ha
XJIOPUJI-MOHBI U HAOIIO/IEHUE MPU3HAKOB UX MPOTEKAHMsI, OTBITHI, OTpakaroIue GU3NIECKue U XUMUYECKUE CBOWCTBA TaIOTEHOB M UX COSAMHEHUN
(BO3MOHO HCIIOIB30BAHUE BHJICOMATEPHAIOB), O3HAKOMJIEHHE C OOpas3laMu XJIOPUIIOB (TaJOTE€HUIOB), O3HAKOMJICHHE C oOpasllaMH Cephl U ee
COCTMHEHUSMHU (BO3MOXKHO HCIIOJIb30BAHHE BUACOMATEpUAIOB), HAOMIOACHHUE Tpollecca OOYIIMBaHUS caxapa IMoJ JSHCTBHEM KOHIIEHTPUPOBAHHON
CEepHOIl KHUCIIOTHI, U3y4Y€HHE XMMHMUYECKHX CBOWCTB pa30aBIIEHHON CEpHOW KHCIOTHI, NMPOBEJECHHWE KaYeCTBEHHOM peakIMH Ha Cyiab(haT-HOH H
HaOIto/IeHNe TPU3HAKa €€ MPOTeKaHUs, O3HAKOMIIEHHE ¢ (PU3NYECKUMH CBOWMCTBaMHU a30Ta, Gocdopa u UX coequHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEepHAIOB), oOpasmamMu a30THBIX U (OCHOpPHBIX YAOOpEHUM, TOJy4YeHHE, COOMpaHHWe, paclo3HABaHWE M H3yUYEHHWE CBOWCTB aMMHAaKa,
MIPOBEICHNE KAYeCTBEHHBIX PEaKIMii Ha MOH aMMOHUA U (pocdaT-HoH M M3ydeHHe MPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHE KOHIIEHTPHUPOBAHHON



A30THOM KHCIIOTBI C MeIbl0 (BO3MOXXHO HCIIOJB30BaHUE BHJICOMATEPHAIIOB), M3yY€HHWE MOJIENCH KPUCTAUIMYECKUX PEIIeTOK aiMasa, Tpadmwura,
¢dymiepeHa, 03HAKOMIIEHUE C MPOIECCOM aJICOPOIMU PACTBOPEHHBIX BEIICCTB AKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM IMPOTHBOTa3a, MOTYYCHHE,
coOupaHue, pacro3HaBaHWE U M3yUYCHHUE CBOMCTB YIJIIEKHUCIIOTO Ta3a, MPOBEJACHNE KAaYECTBEHHBIX PEaKIMi Ha KapOOHAT U CHUJIMKAT-HOHBI M U3yYeHHUE
MPU3HAKOB UX MPOTEKAHMS, O3HAKOMJICHHUE C NPOAYKIMEH CUIMKATHOW MPOMBIIUICHHOCTH, PEIICHHE S3KCIEPUMEHTAIbHBIX 3a/Jad MO0 TeMe
"Ba)xkHele HeMeTaIbl U UX COSTUHEHNA".

155.4.3. Mertajuiel 1 X COSTUHEHUS.

OO0mas XxapaKTepPUCTHKAa XUMUYECKHUX JIEMEHTOB - METAJJIOB HA OCHOBAHUH MX IMOJIOXKeHUs B [lepruoandeckoil CUCTEME XUMUYECKUX JIEMEHTOB
JHU. MenneneeBa u cTtpoeHuss aromoB. CTpoeHue MeTauioB. MeTtadyueckass CBS3b M METaUIMUECKas KPUCTAUIMYECKash peIIeTKa.
DIEKTPOXUMHUECKUN psifl HANpsDKEeHU MeTaiioB. dusnueckrue U XMMUYecKre cBorcTBa MetaiioB. Obiue crnocodsl monydeHust Mmetauios. [lonstue
0 KOpPPO3UH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alIUThI UX OT Koppo3uu. CruiaBbl (CTajab, YyTyH, JIOPATIOMUHMNA, OpOH3a) U UX NPUMEHEHHUE B OBITY U
MIPOMBIIIIICHHOCTH.

[Ilenounbie meTauibl: nonoxeHue B [lepuonnueckoi cucreme xumuueckux 3yemMeHToB .M. MenneneeBa, CTpo€HHE UX aTOMOB, HaX0XKIEHUE B
npupojie. PU3rdeckue 1 XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kayus). OKCHUIbI M THAPOKCUIBI HATpHs U Kanus. [I[puMeHeHHe IIeTOYHbIX
METAJIOB B UX COCAUHCHHI.

IIlenoyHo3eMeENbHBIE METAJUIBI MarHUM W KalblLMi: mosiokeHue B llepuoanueckoil cucreme xumuueckux snemeHToB .M. Menneneesa,
CTPOEHHE UX aTOMOB, HAXOXJICHHE B TIpupoje. Ou3nvecKkne U XUMUYECKUE CBOMCTBA MarHusl M KaibIus. BaxkHeire coequHEHUsT Kaablius (OKCHI,
THIPOKCHI, CONH). JKeCTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHHUSI.

Amomunuit: onoxenue B [lepuonnueckoit cucreme xumudeckux aneMmeHtoB [[.M. MennaeneeBa, cTpoeHHe aToMa, HaXOXICHUE B MPHUPOJIE.
duznyeckue U XMMHUYECKHE CBOMCTBA amoMUHUA. AMGOTEpHBIE CBOIICTBA OKCHU/IA U TUAPOKCUIA aTIOMUHUS.

Kenezo: monoxenue B Ilepumonnueckoin cucreMe xumuueckux sneMeHToB J[.M. MenneneeBa, cTpoeHuE aroma, HaxOKJICHUE B MPHUPOJE.
duznyeckue U XUMHUYECKHUe CBOICTBa kene3a. OKCUabl, THAPOKCUABI U comu conu xenesa (I1) u xenesa (I11), ux cocras, CBOCTBA U IO YYCHHUE.

XUMHUYECKUH SKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IiaMy METAJIJIOB U CILJIaBOB, MX (PU3UUECKUMH CBOMCTBAMHU, H3yUYECHUE PE3YIIHLTATOB KOPPO3IUHU
METaJJIOB (BO3MOKHO HCIIOJIb30BaHHE BHUAEOMATEpUAOB), OCOOEHHOCTEH B3aMMOJEWUCTBUS OKCHJA KaJlblUg W HATpUs C BOAOU (BO3MOXKHO
WCIIOJIb30BaHUE BHUCOMATEPUAJIOB), MCCIICIOBAHUE CBOWMCTB KECTKOW BOJIBI, MpOIlecca TOPEHUS JKeje3a B KHUCIOpoae (BO3MOXKHO HCITOJIb30BAaHUE
BUJICOMATEPHAIIOB), MPU3HAKOB MPOTEKAHMS KAUYECTBEHHBIX PEaKIIMii Ha MOHBI (MarHus, KalbIus, AIFOMUHNS, IUHKA, kene3a (1) u xenesza (III), meaun
(IT), naGmroneHue M oMKUCcaHKe MPOLIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpHs, KaJUs U KalblHsl (BO3MOKHO UCIOJIb30BaHUE BUCOMATEPHAIIOB),
nccaeaoBanre aM(OTEPHBIX CBOWCTB THUIIPOKCHAA ATIOMHUHUS M THAPOKCHIA ITMHKA, PEIIEHWE SKCIEPUMEHTAIBHBIX 3a/ad 1o Teme "Baxueime



METaJUIBI U UX COEIUHEHUS".
155.4.4. Xumus u okpyxatoias cpeza.

BeH_[eCTBa U MaTcpualbl B HOBCCI[HCBHOI‘/'I JKM3HH dYesoBeka. be3omacHoe HCIIOIb30BaHME BCIICCTB U XHMMHUYCCKUX peaKHI/Iﬁ B 6I)ITy. HepBaﬂ
IMOoMOIIb ITPpU XUMHUYCCKUX OKOrax U OTPaBJICHUSAX.

XUMHYECKOE 3arpsi3HEHHE OKpYIKarolled cpenbl (MpeienbHas JomycTuMasi KoHueHTparwms BemiecTB (manee - [11K). Pons xumun B pemieHun
9KOJIOTUYECKUX TTPOOIIeM.

XUMUYECKUHN 9KCIICPUMCHT: U3YUCHUC 06pa3u0B MaTCpHrajioB (CTGKJ’IO, CIIaBbI METAJJIOB, ITIOJIUMCPHBIC MaTepI/IaJ'ILI).

155.4.5. MexmnpeamMeTHbIe CBSI3HU.

Peanmaunﬂ MCXKITPCAMCTHBIX CBsI3EH IIpyu HU3y4CHUU XHUMHUHU B 9 xnacce OCYHICCTBJIACTCA YCPC3 HCIIOJIb30BAHUC KaK O6IJ_II/IX CCTCCTBCHHO-
Hay4YHBIX HOH?ITI/Iﬁ, TaK U HOH?ITPIﬁ, SABJIAIOIUXCA CUCTEMHBIMU JJIS1 OTACJIIBHBIX MPEAMCETOB €CTECCTBCHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAyyHbIE TOHATHSA: HaydyHbIH (aKT, TUMOTE3a, 3aKOH, TEOpUs, aHAIU3, CHUHTE3, KJIAacCU(PHKAIMs, MEePUOAUYHOCTS,
Ha0Jt0/IeHNE, SKCIIEPUMEHT, MOIETUPOBAaHUE, U3MEPEHNE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA 3 (EKT, TEXHOJIOTHS, MaTepUabl.

®u3nka: Marepusi, aToM, 3JEKTPOH, MHPOTOH, HEUTPOH, HWOH, HYKIHUJ, H30TOMNbI, PAJAUOAKTHUBHOCTb, MOJEKYJa, 3JEKTPUUYECKHU 3aps,
MPOBOJIHUKH, TIOJTYMPOBOJAHHUKHU, JUDJIEKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSTHHME BEIIeCTBa, ra3, pacTBOP,

PacTBOPUMOCTD, KPUCTAJUIMUECKAsI PELIETKA, CIIIaBbl, (PM3MUECKUE BEIMYUHBI, €IUHULIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, MIIAHETHI, 3BE3IbI,
CorHize.

buonorus: (I)OTOCI/IHTCZ’», JABIXaHUC, 6I/IOC(1)epa, OKOCUCTECMA, MUHCPAJIbHBIC y,I[O6peHI/I$I, MHKPO3JICMCHTBI, MAKPO3JICMCHTBI, IMUTATCIbHBIC
BCIIICCTBA.

Feorpa(bm{: aTMOC(I)Cpa, rm[pocq)epa, MHHCPAJIbI, TOPHBIC TOPOJLI, ITOJIC3HBIC UCKOMTACMEIC, TOIIJIINBO, BOAHBIC PCCYPCHI.



2. MnaHupyemblie pe3ynbTaTbl OCBOEHUSI NPOrpaMmMbl MO XUMUU Ha YPOBHE OCHOBHOIO
oGuero o6pasoBaHus.

155.5.1. M3ydyeHue XuMUM Ha YPOBHE OCHOBHOro 0O0IIero o0pa3oBaHUs HAMpPaBIEHO Ha JIOCTIXKEHHE OOYUYaIOIIMMUCS JHYHOCTHBIX,
METANPEIMETHBIX U MIPEJAMETHBIX PE3YyIbTaTOB OCBOECHHUS yUE€OHOIO IIPEIMETA.

155.5.2. JIngHOCTHBIE PE3YNIBTAThl OCBOCHUS MPOrPaMMBbl OCHOBHOTO OOIIEro 00pa30BaHMs JOCTUTAIOTCS B XO/€ OOYUYCHHS XUMHH B €JUHCTBE
y“I€6HOI7I A BOCIHTATEIHHOMN ACATCIIBHOCTH B COOTBETCTBUH C TPAAULUOHHBIMU pOCCI/If/'ICKI/IMI/I COOUOKYJIbTYPHBIMHA W JYXOBHO-HPaBCTBCHHBIMU
[ICHHOCTSIMH, TPHHATBIMH B OOILIECTBE MpPaBWIAMH W HOPMAaMHU IIOBEJCHUS M CIIOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHUS, CAMOPa3BUTUS H
COLIMAIN3aluU 00yJarouXCs.

155.5.3. JIn4HOCTHBIC PE3yNIbTAaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOMIMXCS PYKOBOJCTBOBATHCS CUCTEMON TO3UTHBHBIX IIEHHOCTHBIX OPHECHTAIIUH
U PacUIMPEHHUE OTbITA JICATEIHHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTproTHUYECKOTro BOCIUTAHUS:

LIEHHOCTHOT'O OTHOILEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJIEAMIO, IOHUMAaHHs 3HAYCHUS XUMUYECKOM HAyKU
B JKM3HU COBPEMEHHOIO OOIIEeCTBa, CIIOCOOHOCTH BIIAJETh JIOCTOBEPHOW HMH(pOpManMeld O MepefoBbIX IOCTHIKEHUSAX M OTKPBITUAX MHUPOBOH H
OTEYECTBECHHON XMMHH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOHCTBE MUpPA U OOILECTBA;

2) rpa)/1aHCKOT'0 BOCIIUTAHHUS:

NpPECTaBICHNUs O COLMAIbHBIX HOPMax M IpaBHJIaX MEXIUYHOCTHBIX OTHOIIEHHH B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIETEHTHOCTH B
OOILIECTBEHHO II0JIE3HOM, Yy4eOHO-HCCIEeI0BATENbCKOM, TBOPUECKOW M JPYrUX BHJAX AEATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3sHOM COBMECTHOMN
JESTeNbHOCTH TPH BBINOJHEHWH Y4YeOHBIX, MO3HABATENbHBIX 3a/1a4, BBIIOJHEHUHM XHMMYECKMX HSKCIHEPUMEHTOB, CO3[JaHUU YUEOHBIX MPOEKTOB,
CTpEeMJIEHMSI K B3aMMOIOHMMAHUIO U B3aUMOIIOMOIIM B MPOLIECCE 3TOM yueOHOMN eATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJEHHUE U MOCTY KU
CBOMX TOBApUIIEH ¢ NO3UIIMY HPABCTBEHHBIX U NIPABOBBIX HOPM C YUE€TOM OCO3HAHMS MOCIIEACTBUN TOCTYIKOB;

3) IEHHOCTH HAyYHOTO TTO3HAHUS

MHPOBO33PCHUYCCKUX HpCI[CTaBJICHI/Iﬁ O BCHICCTBC U XHUMHYECKOMN pCaknuu, COOTBCTCTBYIOIIUX COBPECMCHHOMY YPOBHIO PAa3BUTUSA HAYKH U
COCTaBJIAIOIIHNX OCHOBY JJIs IMMOHMMAaHHA CYIIHOCTHU Hay‘-IHOI\/'I KapTUHBI MHpa, HpeJICTaBJ'IeHI/Iﬁ 00 OCHOBHEIX 3aKOHOMCPHOCTAX pa3BUTUA HPUPOIBI,
B3aMMOCBA34X YCJIOBCKA C HpHpO,Z[HOfI CpCI[OfI, 0 POJIM XUMHHU B TTIO3HAHWUU 3TUX 3aKOHOMepHOCTCI71;



MTO3HABATEJIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA TOJYYCHHE HOBBIX 3HAHHMK IO XUMHUHU, HEOOXOIUMBIX JUIsI OOBSICHEHHS HAOII0JaeMbIX ITPOIIECCOB
U SIBJICHHI;

MO3HABATEJIbHON, MHGOPMAIMOHHON M YUTATENbCKON KYJIbTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSATEIbHOM pabOThl C y4eOHBIMU TEKCTAMU,
CIPAaBOYHOU JIMTEPATYPOH, TIOCTYITHBIMUA TEXHHYECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTHH;

UHTEepeca K 00yUeHHIO U MMO3HAHUIO, JTF0003HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K caMO0Opa30BaHMIO, IPOEKTHON M HCCIIEA0BATENbCKOM
JeSTEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHS O0YUYEHHUS B TalbHEUIIEM;

4) hbopmupoBaHUS KyIbTYPHI 310POBbS:

OCO3HAHMSI LIEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOILICHHS K CBOEMY 370POBbIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3 KU3HHU, OCO3HAHUS ITOCIIEICTBUI
U HENpHATHS BPEIHBIX NPHUBBIYEK (YNOTPEOJICHMs aJKOTrojsl, HAPKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOJIIOJCHHS MpaBUi O0€30MacHOCTU NpHU
00palIeHny ¢ XUMHUYECKIMH BEIIECTBAMH B OBITY U peaIbHOM KHU3HH;

5) TpyI0BOrO BOCIIMTAHHS:

MHTEpeca K MPaKTHYECKOMY U3YUYeHHIO Ipodeccuil ¥ Tpya pa3InyHOro poja, yBaXXeHHe K TPyy U pe3ysibTaTaM TPYI0BOM 1eATeIbHOCTH, B TOM
quciae Ha OCHOBE NMPHUMEHEHMs MpeIMETHBIX 3HAHUN MO XMMMH, OCO3HAHHOTO BhIOOpa MHIUBUAYAJbHOW TPAaeKTOPUU MPOJOJIKEHHS 00pa3oBaHMs C
Y4€TOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMHUHU, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEN, yCeIHON NpodecCHOHaIbHON NesSTeIbHO CTH
Y pa3BUTHUS HEOOXOJUMBIX YMEHHI, TOTOBHOCTb a/IaliTUPOBATHCS B MPO(ECCHOHANBHOM cpefe;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

9KOJIOTUYECKH 11€1€CO00pa3HOro OTHOUIEHUS K MPHPOJIe KaK MCTOUYHHUKY JKU3HU Ha 3eMile, OCHOBE €€ CYIEeCTBOBAHUS, IOHUMAaHUS LIEHHOCTH
3I0pOBOTO U 0€30MacHOro 00pa3a *HM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (HU3MYECKOMY M IICHXMYECKOMY 3J0POBBIO, OCO3HAHUS
LEHHOCTH COOJIIO/IEHHs ITPaBUII 0€30MaCHOTO MOBEACHUS ITPU paboTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUAX, YIPOKAIOIIMX 370POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH NMPUMEHSATh 3HAHUS, MOJTy4aeMble NMPU U3YYEHUHM XMMMH, JUIS PEIIeHHUs 3ajad, CBSI3aHHBIX C OKpY)KaIoIlIeld MPUPOTHON Cpeiou,
MOBBIIIEHUS] YPOBHSI KOJIOTUYECKOM KyJIbTYphl, OCO3HAHUS TII0OAJBHOIO XapakTepa 3KOJOTMYECKHX MpoOJIeM M MyTel MX peleHHs MOCPeICTBOM
METO/I0B XMMHH;

OKOJIOTMYCCKOTO MBIJICHUA, YMCHUS PYKOBOJACTBOBATLCA UM B H03HaBaTCHLHOﬁ, KOMMYHI/IKaTI/IBHOﬁ U COLMaJIbHOM IMPpaKTHKE.

155.5.4. MeranpenmeTHble pe3ynbTaThl. B cocTaBe MeTanpeIMeTHBIX pe3yJbTaTOB BBIIEISIOT 3HAYUMBIE JUIs1 (YOPMHUPOBAHUS MUPOBO33PEHUS



oOlIeHay4YHbIe TMOHSATUS (3aKOH, TEOpHs, NMPHUHLUII, Tunore3a, (akT, cUCTeMa, IPOLECC, SKCIEPUMEHT U JAPYroe.), KOTOpble HCIOJB3YIOTCS B
€CTECTBCHHO-HAYYHBIX YUCOHBIX MpeIMETaxX U MO3BOJISIFOT HA OCHOBE 3HAHUN U3 ATUX MPEAMETOB (POPMUPOBATH MIPEIICTABICHHE O IIEIOCTHON HAYYHOH
KapTUHE MHpa, M YHUBEpCaJlbHble Yy4eOHble JelcTBUA (MTO3HABATENIbHbIE, KOMMYHHKAaTHUBHBIC, PETYIATHUBHBIE), KOTOpble OOECIEeYnBaIOT
(hopMUpOBaHHE TOTOBHOCTH K CaMOCTOSITCIILHOMY IUIAHHPOBAHHWIO M OCYIIECTBICHHUIO YYeOHOUM MeATenbHOCTH. MeranpeaMeTHbIe pe3yabTaThl
OCBOEHUS 00pa30BaTENBHON MPOrpaMMBbI IO XUMHUH OTPAXAIOT OBJIaICHUE YHUBEPCAIbHBIMU O3HABATEIbHBIMU JCHCTBUSIMH, B TOM YHUCIIE:

1) 6a30BbIC JIOTHYECKUE JCHCTBUS:

YMCHHUE HCIOJIb30BATH MPHUEMBbI JIOTUYCCKOTO MBINUJICHUSA IIPU OCBOCHUU 3HAHUM: PaCKpbIBaTb CMBICII XHMHYCCKUX MMOHATHH (BBII[GJ'IHTB nux
XapaKTCPHBIC IMPU3HAKHK, YCTAHABJIMBATH B3aMMOCBA3b C APYIrUMHU HOH?[TI/ISIMI/I), HCIIOJBb30BAaTh IIOHATHA JIA OOBSCHCHHUS OTACIBHBIX q)aKTOB u
HBHGHHﬁ, BBI6I/IpaTL OCHOBAaHUA W KPUTCPUU JIA KJ'IaCCI/I(bI/IKaI_[I/II/I XUMHNYCCKHNX BCIICCTB M XHMMHUYCCKHUX peaKHI/Iﬁ, YCTaHaBJIMBATh IMPUYUHHO-
CJICACTBCHHBIC CBA3HU MCKIY 00BbEeKTaMH HU3YUCHUA, CTPOUTH JIOTHUYCCKUEC PACCYKICHHA (I/IHZIYKTI/IBHI)IC, ACAYKTHUBHBIC, I10 aHaJIOFI/II/I), IMpOBOAWUTDH
BBIBOABI M 3aKJIFOYCHU A,

YMEHME MPUMEHSTH B MPOLIECCE O3HAHUS MOHATUS (MPEAMETHBIE U METAIPEIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIIOJIb3YyEMBIE B
XUMHH, MPeoOpa3oBbIBATh HIMPOKO MPUMEHSEMbIE B XUMHUU MOJICIbHBIE MPEICTABICHUS - XUMHYECKHH 3HAK (CHMBOJ JJIEMEHTa), XMMHYECKas
dbopmyna u ypaBHEHHE XUMUYECKOM PEaKIiy - TIPU PEHICHUH Y4eOHO-TIO3HABaTENIbHBIX 33/1a4, C YIETOM 3TUX MOJICJIbHBIX MPEICTABICHUH BBISBIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKUM H3YyYaeMbIX OOBEKTOB - XMMHMYECKMX BEIIECTB W XHUMMYECKMX pPEaKIMH, BBIABIATH OOIIMe
3aKOHOMEPHOCTH, IIPUYUHHO-CIIEICTBEHHBIE CBSI3U U ITPOTHUBOPEYMS B U3Y4aeMBIX ITPOLIECCAX U SBJICHUSX;

2) 6a30BbBIC UCCIIEIOBATEIIbCKUE ICHCTBUS:

YMCHHUE HUCIIOJb30BATh MMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUS, 4 TAKIKE B KaYECCTBC OCHOBBI JIJIA q)OpMI/II)OBaHI/Ifl TUIIOTE3bI
110 MPOBCPKE NMPABUIIbBHOCTU BBICKA3bIBACMBIX CY)KHCHHﬁ;

npuoOpeTeHne OMbITa MO TJIAHUPOBAHUIO, OPTAHU3AIIMN U TTPOBEACHUIO YICHUYECKUX SKCIIEPUMEHTOB: YMEHHE HAOII01aTh 32 XOJ0M ITpoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBATh €r0 pe3ynbTaT, GopMyaupoBaTh 00OOIIEHUS M BBIBOIBI MO pe3ysibTaTaM MPOBEIECHHOTO OMBITA, UCCIEIOBAHUS,
COCTaBJISITh OTYET O MpOoJIeTTaHHON padoTe;

3) pabota ¢ uadopmaruei:
yYMEHHUE BBIOWpATh, aHAIM3UPOBATH U MHTEPIPETUPOBATH WH(OPMAIMIO PA3UYHBIX BHIOB U (POPM MpeICTaBICHUS, MOTYIaeMYyIO U3 Pa3HBIX

HMCTOYHUKOB (HAy4HO-TIOMYJSpHAS JHUTEepaTypa XUMHUYECKOTO COJEpKaHus, CIpaBOYHBIE MOcoOWs, pecypchl MHTepHETa), KpUTHUYECKH OIICHUBATH
MIPOTHBOPEUYUBYIO U HEJJOCTOBEPHYIO MH(POPMAIIHIO;



YMEHUE TPUMEHSTh Pa3InYHbIE METOJIbI W 3allpPOChl MPU MOHMCKE W 0TOOpe MH(MOPMAIMM M COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX JUIS
BBITIOJTHEHUSI y4YeOHBIX W TIO3HABATENBHBIX 3aJla4 OIMPEICICHHOTO THIA, NMPUOOpPETEHHE OIbITa B OOJACTH HCIIOJIB30BAHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJIAJCHHE KYJIbTYPOHl aKTHBHOTO WCIIOJIb30BaHUS PA3IMYHBIX TTOUCKOBBIX CHCTEM, CAMOCTOSITEIILHO BBIOMPATh
onTuMaibHyto (opMmy mpencraBieHus HHGOPMANME W WUIIOCTPUPOBATH pelIacMble 3aadd HECIOXHBIMH CXEMaMHU, AWarpaMMaMu, APYTUMU
dhopmamu rpadUKU ¥ ©X KOMOUHAIIMSIMU;

YMEHHE UCII0JIb30BAaTh U aHAIM3UPOBATH B MPOIECCEe YIEOHOM U UCCIIeIOBATENILCKON ASSITEIFHOCTA HH(POPMAITUIO O BIUSHUU TPOMBIIIIICHHOCTH,
CEJIbCKOT0 XO35IIICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIECH MPUPOJAHON Cpeabl;

155.5.5. YV obyuaromierocst 0ynyt chopMupOBaHBI CIICIYIONINE YHHBEPCATbHBIC KOMMYHUKATHBHBIC JICHCTBHUS

yYMEHHE 3a7aBaTh BOMPOCHI (B XOj€ auanora M (WIM) JUCKYCCHU) IO CYHIECTBY OOCYXKAaeMOW TeMbl, (OPMYyIUPOBATH CBOU IPEIJIOKEHUS
OTHOCUTEJILHO BBITIOJHEHUS MPEJIOKEHHON 3a1a4H;

nproOpeTeHe OMbITa MPE3eHTALUN PE3yIbTATOB BHIMOIHEHUS XMMHUYECKOI0 3KCIIEpUMEHTa (J1abopaTOpHOTo OIbITa, 1a00paTOpHOM paboThl 1O
WCCIICIOBAaHHIO CBOICTB BEIIECTB, YI1€OHOTO IIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOH CO CBEPCTHHKAMM ITO3HABATEIIBHOM M MCCIEN0BATENIBCKONW NEATEIBHOCTU INPU PEIICHUH BO3HMKAIOLIMX
npo0sieM Ha OCHOBE yyeTa OOLIUX MHTEPECOB U COIVIACOBAHUS MO3ULUN (0OCYXJeHHUs, OOMEH MHEHUSMH, "MO3TrOBble HITYpMbI", KOOpAMHALNS
COBMECTHBIX JICWCTBUIL, ONpesielieHne KpUTEpUEB MO OLIEHKE KaueCTBa BHIIIOJHEHHOM padoThl U Apyrue);

155.5.6. Y obyuatomierocst 0yayt copMupoBaHbl CIEAYIOIINE YHUBEPCATbHBIE PETYISITUBHBIC EHCTBUS:

YMEHHUE CaMOCTOATENbHO ONpEAeATh ILEeNU JesITEeIbHOCTH, IUIAaHUPOBATh, OCYILECTBIIATh, KOHTPOJUPOBaTb M MpPHU HEOOXOIUMOCTH
KOPPEKTUPOBaTh CBOIO JESTENbHOCTb, BBIOMpaTh Haubosee 3(h(PeKTUBHBIE CIIOCOOBI pEeUIeHHs] yYeOHBIX M MO3HABATEJbHBIX 3ajad, CaMOCTOSATEIbHO
COCTABJIATh WJIM KOPPEKTUPOBATH MPEJIOKEHHBIN aJlTOPUTM JAEHCTBHM MPH BBHIIIOJIHEHUH 33JaHUH C YYETOM IOJyYEHHsI HOBBIX 3HAHUH 00 M3yyaeMbIX
00BEKTaX - BEIIECTBAX M PEaKLUsiX, OLEHUBATh COOTBETCTBHUE MOJYyUEHHOTO pe3yJibTaTa 3asBJICHHON 1eNH;

YMEHHE UCIIOJIb30BaTh U AaHAIU3UPOBATH KOHTEKCTHI, PEIJIaracMbl€ B YCIIOBUH 33 1aHUM.
155.5.7. TlpenmeTHbIe pe3yabTaThl OCBOCHUSI MPOTPAMMBI IO XUMHH Ha YPOBHE OCHOBHOTO 0011IeTO 00pa30BaHuUs.

B cocraBe npeaMeTHBIX pe3ynbTaToOB MO OCBOSHHUIO 005S3aTEIHHOIO COACPKAHMS, YCTAHOBIEHHOTO JaHHOU (henepanbHoil paboueil mporpaMMoi,
BBIJICJISIFOT: OCBOCHHBIE O0YYAIOIIMMUCS HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI NEUCTBHUH, crienu(uaecKue s mpeaMeTHON oomactu "Xumus'", BUIBI
JEeSTeNbHOCTH T10 MOTYYSHHIO HOBOTO 3HAHUS, €T0 HHTEPIPETAINH, TPEOOPa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX yUYEOHBIX U HOBBIX CHTYAIIHIX.



155.5.7.1. K xoniy o06y4enus B 8 kiacce y ooyuatromerocst 0yay copMupoBaHsbl CASAYIOIIME MPEIMETHBIC PE3YIbTaThl 10 XUMUU:

PACKpBIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHUI AJIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOMHAs M HEOAHOPOJHAs), BAJEHTHOCTh, OTHOCUTENIbHAsI aTOMHAas W MOJIEKYJSIpHAas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHas macca,
MaccoBasi IOl XMMUYECKOrO 3JIEMEHTa B COEAMHEHUU, MOJISPHBIH 00beM, OKCUM, KHCIOTa, OCHOBAHHE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEICHD
OKMCJICHHs, XMMUYECKas peakiys, KIacCupUKalus peakluil: peakuy COeIMHEHMs], PEaKIIMK Pa3JIoKEHUs, pPeaKlui 3aMelleHMs], peakul oOMeHa,
9K30- M SHIOTEPMHUUYECKHE DPEaKIMM, TEIUIOBOI 3¢ ¢eKT peakuuu, SAPO aToMa, IEKTPOHHBIA CION aroMa, aTOMHas opOuTaidb, paguyc aroma,
XMUMUYECKas CBA3b, MOJIIPHAS U HETOJIAPHAsl KOBAJIEHTHAsI CBsI3b, HIOHHAS CBSA3b, HOH, KATHOH, aHUOH, PAaCTBOP, MAcCOBas JI0JI BelllecTBa (MPOLIEHTHAs
KOHLIEHTpALUs1) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX MIOHATUN U IPUMEHATD 3TU NOHATHS ITPH OIIMCAHUM BELLECTB U UX IPEBPAILECHUI;
UCTIOJIB30BaTh XUMHUECKYIO CUMBOJIMKY ISl COCTaBJICHUS (POPMYII BEIIECTB M YPABHECHHI XUMUYECKUX PEaKIIHIA;

OIpeNeNIATh BAJEHTHOCTh aTOMOB 3J€MEHTOB B OWHApHBIX COECJUHEHUSX, CTENEHb OKHUCICHHMs 3JIEMEHTOB B OWHApHBIX COEIUHEHHUSX,
IIPUHA/IJIEKHOCTD BEILIECTB K ONPEEICHHOMY KJIACCy COEAMHEHUH 10 popMysiaM, BUJL XMMHUYECKOHM CBSI3U (KOBaJIEHTHAs U MOHHAs) B HEOPraHN4 €CKUX
COCIMHCHHUSIX;

packpbiBaTth cmbici llepuonnmueckoro 3akona JI.MI. MenneneeBa: I€MOHCTPUPOBATh ITOHUMAHHE NEPHOJUYECKON 3aBUCHMOCTH CBOMCTB
XUMHMUYECKHUX 3JIEMEHTOB OT UX MOJIOKEHHA B Ileproanueckoil cucreMe, 3aKOHOB COXPaHEHMsI MaccChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4Y€HHS, 3aKOHa ABOTaJpo, ONKUCHIBaTh U XapaKTepHu30BaTh TaOnuuHyo Gopmy Ilepuonnyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuyath MOHATUA "TiaBHas noarpymnmna (A-rpynmna)" u "nob6ounas noarpynmna (b-rpymnmna)”, mansle n 60JbIINe TEPUO/IbI, COOTHOCUTh 0003HAUEHMUS,
KoTopble uMmerorcs B Tabiuie "llepuonnueckas cucrema xumuueckux snemeHToB J[.M. MenneneeBa" ¢ 4MCIIOBBIMU XapaKTEPUCTHKAMHU CTPOEHUS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsia sApa, o0liee YUCII0 JEKTPOHOB U pacrpeie]IeHue X M0 3JIEKTPOHHBIM CII05M);

KJIacCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTBI, HEOPTaHWYECKHE BEIIECTBA, XMMUYECKHE PEaKIuy (TI0 YUCITy U COCTaBY YYaCTBYIOIINX B PEaKIHH
BEIIECTB, 110 TEIUIOBOMY 3 deKry);

XapaKTEpU30BaATh (OHI/ICI)IBaTI)) O6HII/I€ XUMHYECKHE CBOMCTBA BCIICCTB PA3JIMYHBIX KJIACCOB, IOATBEpKIAasd OIIMCAHUC IIpUMEpaMu
MOJICKYJISIPHBIX ypaBHeHI/II\/'I COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKL[I/Iﬁ;

IMPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT MX Ka4Y€CTBCHHOI'O COCTaBd, BOBMOXHOCTHU IMPOTCKAHUSA XUMHUUYCCKUX HpeBpaHIeHI/Iﬁ B
Pa3JIMIHBIX YCIIOBUAX,

BBIUHCIISTH OTHOCUTENIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MAaCCOBYIO JIOJIF0 XMMHUECKOT0 3JeMEeHTa 10 (GopMyJie COeIMHEHMS,



MAaCCOBYIO OOJIIO BEIICCTBA B paCTBOPEC, IPOBOJUTH PACYETHI 110 YPABHCHUIO XHUMHYECKOH pEaKIuun;

MPUMEHSTh OCHOBHBIE OIIEPAIIUN MBICTUTEIHLHOU JISATEIILHOCTH - aHAJIU3 U CUHTE3, CPaBHEHHE, 0000IIIEHNE, CHCTEeMAaTU3allNI0, KllacCHu(UKAIIHIO,
BBISIBIICHUE TTPUYMHHO-CIICACTBEHHBIX CBSI3€H - JIJI1 M3YYCHHS CBOMCTB BEIIECTB M XUMUUYECKHX PEAKIIUN, ECTECTBEHHO-HAYYHBIC METOJIbI MIO3HAHUS -
Ha0II0IeHNe, 3MEPEHUE, MOJICIIMPOBAHNE, YKCIIEPUMEHT (PEaTbHBIN M MBICIICHHBIN );

CJIeI0BaTh MpaBUjIaM MOJIb30BAaHUS XMMHUUYECKOI MOCyn0i U 1abopaTOpHBIM 000pYAOBAHHUEM, a TaKXke MpaBuUiIaM OOpalleHHs C BEIleCTBaMU B
COOTBETCTBHHM C HMHCTPYKIUSMH I10 BBINOJHEHHIO JIAOOPATOPHBIX XWMHUYECKUX OMNBITOB MO MOJYYCHHIO M COOMPAHHUIO Tra3000pa3HBbIX BEIIECTB
(Boopoa M KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpPENEICHHOW MaccOoBOil J0Niell pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M MPOBOAWTH
XUMHAYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH W KUCIOT C TIOMOIIBIO0 MHIUKATOPOB (JIaKMyc, (eHon(TanenH, MeTHIOPAaHX U

IpyrHe).
155.5.7.2. K koHiy o0y4enus B 9 kiacce y o0ygaromnierocsi 0yay chopMHUPOBAHBI CIEAYIONINE TPEIMETHBIC PE3YIIbTATHI 10 XUMHH:

pPacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKHMX IIOHATHUN: XMMHMYECKMH DJIEMEHT, aTOM, MOJIEKYJd, MOH, KaTHOH, aHUOH, IIPOCTOE BELIECTBO,
CIIO)KHOE BEIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTD, CTENICHh OKUCICHHS, XMMHYECKas PEaklus, XUMHUYECKas CBSA3b, TEIJIOBOH 3¢ ¢eKT
peaklMM, MOJIb, MOJIIPHBIM 00BEM, pacTBOp, 3NMEKTPOJMTHI, HEIIEKTPOJMTHI, SJIEKTPOJUTHYECKAss JUCCOLMALUSA, PEAKLUUH HOHHOTO OOMeHa,
KaTajau3aTop, XMMHMUYECKOE paBHOBecue, oOpaTHMble U HeoOpaTHMblEe pPEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE pPEAKIMH, OKHUCIUTED,
BOCCTAHOBUTEINIb, OKHCJIEHME W BOCCTAHOBJIEHHE, AJIOTPONHs, aM(OTEPHOCTb, XUMHMUYECKas CBs3b (KOBAaJCHTHAas, HOHHAas, MeTaJIMuecKasi),
KpHUCTAJUIMYECKAs PelIeTKa, KOppO3Us METAIIOB, CIIJIaBbl, CKOPOCTh XMMUYECKON peakiuu, nIpeaeapHo gomyctuMas konnenrpanus [IJIK Bemectsa;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX IIOHATUN U IPUMEHATH OTU MIOHATHUSA IIPU ONMCAHUU BEILECTB U UX IPEBPALLECHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUUIsl COCTaBJICHUs (POPMYIT BEILIECTB U YPaBHEHUI XUMUYECKUX PEAKIHil;

ONPENIENATh BaJEHTHOCTh M CTENEHb OKHCIICHHUS XMMUYECKHX HJIEMEHTOB B COCAUHEHHUAX PA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K
OTIpENICTICHHOMY KJIacCy COCIWHEHMA 1o ¢opMynaMm, BUJ XHMHUYECKOW CBSI3M (KOBaJeHTHas, WOHHAs, METAJUTMYECKas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3aps/l MOHA M0 XMUMHUYECKON (opmyre, XxapakTep cpeibl B BOJHBIX PAacTBOPAaX HEOPTaHMUYECKUX COENWHEHUH, THM KPUCTATHYECKON
pEIIeTKH KOHKPETHOTO BEIEeCTBA,

packpbiBaTh cMbicil [lepumonnueckoro 3akoHa JI.MI. MeHneneeBa M JE€MOHCTPHUPOBATH €ro IOHMMAaHHE: ONMUCBHIBATH M XapaKTEPHU30BaTh
tabnnunyto Gopmy Ileprogmueckoil cCHUCTEMbl XHMHUYECKHMX 3JEMEHTOB: pa3jinyaTh MOHATHS 'riaBHasg noarpynna (A-rpynmna)" u "mobodHas
noxarpynna (b-rpynmna)", mansle U GojiblIMe NEpUOIbI, COOTHOCUTh O0O3HAYEHHUs, KOTOPbIE MMEIOTCS B MEPHUOJMUYECKONW TaOJUIEe, C YMCIOBBIMU
XapaKTEepPUCTUKAMU CTPOEHHUS aTOMOB XHMHYECKHX D3JEMEHTOB (COCTaB M 3apsa] sjapa, OOlIee YUCIO 3JIEKTPOHOB M pACHpEeleseHHE UX 110



SJICKTPOHHBIM CJ'IOHM), OOBSCHATH O6H_II/IG 3aKOHOMECPHOCTH B HM3MCHCHHU CBOMCTB 3JIEMEHTOB U HMX COC,Z[I/IHCHI/Iﬁ B Ipc€aciax MaJlblX IEPHUOAOB U
TJIaBHBIX MMOATPYIIIL C YUYCTOM CTPOCHUS UX aTOMOB;,

KJaccu(puIUpoBaTh XUMUYECKHE JIEMEHThI, HEOPIraHNYECKHUE BEIECTBA, XUMUYECKUE peaky (10 YUCIy U COCTAaBy yYacTBYIOUIMX B PEAKIUU
BEIIECTB, 110 TEIUIOBOMY 3()(PeKTy, 0 M3MEHEHHIO CTETIeHEH OKUCICHUSI XUMHUECKUX JIEMEHTOB);

XapaKTEpU30BaTh (OHI/ICBIBaTB) O6H.[I/Ie u cneumbnqecm/le XHMHYECKHE CBOMCTBA IIPOCTBIX M CJIOKHBIX BCIICCTB, IMOATBCPIKAAA OIMCAHHC
npuMepaMn MOJICKYJIAPHBIX 1 HOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ;

COCTaBJIATh YPABHCHUA SHGKTpOHHTquCKOﬁ Jucconumanu KHCJIOT, menoqeﬁ n COJ'IGfI, ITOJIHBIC U COKPAIICHHBIC YpaBHCHUSA peaKHI/Iﬁ HOHHOI'O
O6MeHa, YpaBHCHUA peaKuHﬁ, MMOATBCPKAAIOIMUX CYIICCTBOBAHUC TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB,

PacCKpbIBATh CYIIHOCTb OKHUCINUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKL{I/Iﬁ MMOCPCACTBOM COCTABJICHUS 3JICKTPOHHOI'O OamaHca 3THX peaKL{Hﬁ;

IMPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HMX CTPOCHH:A, BO3MOXHOCTHU IMPOTCKAHUA XHUMHUYCCKHUX HpeBpaIHGHI/If/'I B Pa3JIMYHBIX
YCIOBHUAX,

BBIUNCIISTH OTHOCUTEJIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO JIOJI0 XMMUYECKOTO AJIEMEHTA 10 opMYyIe COeTUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUEThI IO YPABHEHUIO XUMHUECKOU pEaKIINH;

coOIIO/IaTh TIpaBHJIa MOJB30BAHHUA XUMHUYECKOH MOCYIOW M JTabOpaTOPHBIM 0OOpYIOBaHHEM, a TAaK)Ke MpaBWiIa OOpaIICHUs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKUHUSMHU IO BBHIMOJHEHUIO JTaOOPATOPHBIX XWMHUYECKHX OIBITOB IO TMOJYYEHUI0 M COOMpPAHHIO Ta3000pa3HBbIX BEIIECTB
(aMmMmaka U yrieKucioro rasa);

MMPpOBOAUTL PCAKIINH, IMOATBCPKIAAOIINC KaueCTBEHHEIM COCTaB Pa3JINYHbIX BCHICCTB: PACIIO3HABATH ONBITHBIM ITYTEM XJ'IOpI/I,[[6p0MI/I)1', noauna-,
Kap6OHaT', q)OC(i)aT-, CHJIMKaT-, cynb(baT-, THAPOKCUA-NOHBI, KAaTUOHBI aMMOHHSA W HOHBI H3YUCHHBIX MCTAJUIOB, MPUCYTCTBYIOIIHWE B BOIHBIX
pacTBOpax HCOPraHNUCCKUX BCHICCTB;

IPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTEIBLHON JEATEIbHOCTU - aHalu3 M CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTEMaTH3alUIo, BHISBICHUE
PUYMHHO-CJIE/ICTBEHHBIX CBSI3€H - JUI U3yUeHHsI CBOIMCTB BEIIECTB U XUMHUECKUX PEAaKIUH, €CTEeCTBEHHO-HAYUHbIE METO/IbI IIO3HAHUS - HAOJI0IeHuE,
U3MepeHue, MOICTMPOBAaHNE, SKCIIEPUMEHT (PeaJIbHbII U MBICIIEHHBIH).



