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MNOSACHUTEJIBHAS 3AITUCKA

Paboyas nporpamma 1o TeXHOJOTHMH Ha YPOBEHb OCHOBHOTO 00111ero 00pa3oBaHus A5l 00yJaronuxcs
5-9-x xmaccoB MAOY «Cpennsist mkoia Ne 8» pazpaboraHa B COOTBETCTBUH C TPEOOBAHUSIMH:

o ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit @eneparum»;

empukaza Munnpocsemieanss ot 31.05.2021 Ne 287 «O06 yrBepxkaeHUH (eaepaTbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIHLHOIO CTaHJapTa OCHOBHOTO 00IIET0 00pa30BaHUs;

empukaza MuanpocBemenus ot 18.05.2023 Ne 370 «O06 yrBepkacHum (emepanbHOMA
00pa30BaTEILHON MPOTPaMMBbI OCHOBHOTO 00IIIEro 00pa30BaHUs»;

e mpuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «OO0 yrBepxknenuu llopsaka opranuzauuu u
OCYILIECTBJICHUSI 00pa30BaTENIbHOM /EATEIbHOCTU IO OCHOBHBIM 00111€00pa30BaTeNIbHBIM IIpOrpaMmamM —
o0pa3oBaTeNIbHBIM TIpOrpaMMaM  HAdYaJbHOTO OOINEro, OCHOBHOTO OOIIEr0 ¥ CpeaHero oOIIero
00pazoBaHUs»;

e CIT 2.4.3648-20 «CaHUTapHO-IIHIEMHOJIOTHYECKAE TPEOOBAaHHUS K OPraHHM3alusSM BOCIHTAaHUS U
oOy4eHHs, OTAbIXa W O3IOPOBJICHUS NETed W MOJIOJICKW», YTBEPKICHHBIX IOCTAHOBJICHHEM TIJIABHOTO
caruTapHoro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBbl U TpeOOBaHUS K 00ECIIEUEHNI0 OE30MMACHOCTH U
(wnm) Oe3BpemHOCTH I 4eloBeKa (DAKTOPOB Cpenbl OOWUTaHUS», YTBEPKIACHHBIX IOCTAHOBICHHEM
rJIaBHOTO caHUTapHOTO Bpaya ot 28.01.2021 Ne 2;

e y4eOHOIO IJIaHAa OCHOBHOTO 00IIero oOpazoBaHusi, yrBepkaeHHoro npukazom MAOY «Cpenuss
mrkosia Ne 8» ot 31.08.2023 Ne 611 «O06 yTBepk/IeHHH OCHOBHON 00pa30BaTEIbHOI IPOrpaMMbl OCHOBHOTO
0011ero 00pa3oBaHUs»;

e (hemepasibHOM paboUei MPOTPaMMBI 10 YUSOHOMY TIPEAMETY « XUMHUS».

[Iporpamma mo xuMuu JHa€T MpeACTaBICHHE O LENAX, oOmield cTpaTeruu oOydeHHs, BOCIIUTAHUSA U
pa3BUTHS OOy4alOIIMXCsS CPEJICTBAMM YYEOHOIo IpeaMeTa, yCTaHAaBJIMBAaeT 00s3aTelIbHOE INPEAMETHOE
coJiepKaHue, MpelyCMaTpUBACT paclpelielieHHe €ro Mo KjiaccaM M CTPYKTypUpOBaHHE IO pas3jienaM H
TeMaM MpOorpaMMbl 10 XHUMHUH, OINpEAEIseT KOJIWYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKU
COJICpXKAaHUSA, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTh H3YYEHHS XUMHUH C Y4YETOM MEXKIPEIAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH O0O0ydarouiuxcs,
onpenenseT BO3MOXKHOCTU IpeaMeTa sl pealu3allMd TpeOOBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOM
0o0pa3oBaTeNIbHOW IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOlIero o0Opa3oBaHUs, a Takke TpPeOOBaHMH K
pesyibrataM OOy4deHHs XMMHUU Ha YpPOBHE LeNeil M3ydeHus IpeaMeTra W OCHOBHBIX BMJIOB YueOHO-
[I03HABATEIbHOM JESITEIBbHOCTH O0YJArOIIErocs 10 OCBOEHUIO YU€OHOI'O COJAepKAHMUS.

3HaHUEe XHUMHUHU CIY)KUT OCHOBOM i (opMUpOBaHMS MHMPOBO33peHHMs OOYy4arolerocs, ero
NpPEJCTAaBICHUA O MaTepualbHOM €IMHCTBE MHpA, BAXHYIO pOJb WIrpaloT (QopMUpyeMble XUMHUEH
IIPEJCTABICHNUS O B3aUMOIIPEBPALLECHHUSIX SHEPTUU U 00 HBOJIIOLMM BEIIECTB B MPUPOJAE, O MyTAX PEIICHUs
rJ100aJIbHBIX MPOOJEM YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, SHEPreTHYEeCKOM, MUIIEBON U
HKOJIOTHYECKOI 6e3011acHOCTH, IPOOIIEM 3IpaBOOXPaHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEN JJIs1 CaMOPa3BUTUS M POPMUPOBAHUS KYIbTYpPhl IUYHOCTH,
e€ o0mieii 1 GyHKIIMOHATBHOU TPAMOTHOCTH;

BHOCHT BKJIa/l B (JOPMUPOBAHNE MBIIJICHHS U TBOPUECKUX CIIOCOOHOCTEN 00YyJatoLINXCsl, HABBIKOB X
CaMOCTOSITEJIbHOW ~ y4eOHOW  JeATEeNIbHOCTH, JKCIEPUMEHTAIbHBIX M  HCCIENOBATEIbCKUX YMEHMH,
HEOO0XOAMMBIX KaK B IOBCEIHEBHOM JKHU3HHU, TaK U B MPO(HeCCHOHANBHON JeITeIbHOCTH;

3HaKOMHUT CO CHeuu(UKOl HayuyHOTO MBIIUICHHUS, 3aKJIa/JbIBA€T OCHOBBI 1LIEJOCTHOTO B3IJIAJa Ha
€IMHCTBO MPHUPOJBI U YEJOBEKAa, SBJSETCS OTBETCTBEHHBIM 3TalioM B (OPMUPOBAHUU €CTECTBEHHO--
Hay4YHOH TPaMOTHOCTH O0YyJarOIIUXCS;



crocoOCTBYeT (POPMHUPOBAHUIO LEHHOCTHOTO OTHOUICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K
IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTMYECKOE 00pa30BaHUE 00YUAIOIIHXCS.

JlanHple HampaBlieHUS B OOYYEHWH XUMHH OOECIEUMBAIOTCS CHEHH(HUKON COJCpKAHUS y4eOHOTO
npeaMeTa, KOTOPBIH SIBISICTCS TMENaroruvyeckd aJanTHPOBAHHBIM OTpPaKCHHEM 0a30BOW HAYKHM XMMHH Ha
OIIPENEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOro 0Omero oOpa30BaHUSI OpPUEHTHPOBAH HAa OCBOCHHE
00yYJaIONTUMUCS CHCTEMbI TICPBOHAYAILHBIX IMOHSATHI XHUMHU, OCHOB HEOPTaHWMYECKON XHUMHH U HEKOTOPBIX
OTJICTHHBIX 3HAYUMBIX TIOHATUN OPTaHUYECKON XUMUH.

CtpykTypa coaep:KaHus MPOrpaMMBbl 10 XUMHH c(hOpMHUpOBaHA HA OCHOBE CHCTEMHOTO MOJAX0Ma K €€
n3ydyeHuto. CojepxaHue CKIAAbIBA€TCS M3 CHCTEMbI MOHATUI O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U
CUCTEMBI MOHSATHH 0 XUMHUYeCcKoW peaknuu. O0e 3TH CHCTEMBI CTPYKTYpHO OPraHHU30BaHBI M0 MPUHITUITY
MIOCJIEJOBATEIBLHOTO Pa3BUTHSI 3HAHUN HA OCHOBE TEOPETHUECKUX MPEACTABICHUI pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— [lepuoanueckoro 3akona /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— Y4EHUS O CTPOCHUHU aTOMa M XUMHUYECKON CBSI3H;

— IPEJCTaBIECHUN 00 3JIEKTPOIUTHUECKOIN AUCCOIMALUY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUA paccMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKU MOJYYEHHBIX U OCMBICICHHBIX
(axTOB, pa3BUBAIOTCS MOCIIENOBATEIHHO OT OJJHOTO YPOBHSI K JPYTrOMY, BBIITOJHSS (DYHKIIMHA OOBSICHEHHS U
MIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH IPAKTUYECKOTO TPUMEHEHHUS W TOJYUYCHHS
M3Yy4aeMbIX BEUIECTB.

OcBoeHune mporpamMmbl MO XUMHH CIIOCOOCTBYET (OPMHUPOBAHHUIO IMPEACTABICHUS O XUMHYECKOU
COCTaBJISAIOLIEH HAaydHOW KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOW MPHUPOJbI, LIEHHOCTHOTO OTHOIIEHHUS K
HayyHOMY 3HaHHUIO U METOJIaM MO3HaHMs B Hayke. l3yueHue XumMuu mpouCXOAUT C MPUBJICYCHHEM 3HAHUN
W3 paHee M3YUYEHHBIX YYeOHBIX mpeaMeToB: «OKpyxarouuid Mupy, «buomorus. 5—7 kmacce» n «dusuka. 7
KJIace».

[Ipn u3yyeHUn XUMHH MPOUCXOIUT (HOPMUPOBAHME 3HAHUNM OCHOB XMMHUYECKOW HayKH Kak o0nacTu
COBPEMEHHOTO E€CTECTBO3HAHHUSA, MPAKTUYECKOW NEATEIbHOCTH YellOBEeKa U KaK OJHOTO M3 KOMIIOHEHTOB
MHPOBOM KyJIbTYpbI. 3a7aya y4eOHOTO MpeAMEeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUN
— BaXHEHIUX (aKTOB, MOHATHUN, 3aKOHOB U TEOPETHUECKUX IMOJIOKEHUM, JOCTYHMHBIX OO00OIIeHHI
MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B NPUOOIIEHWH K HAYYHBIM METOJaM IO3HAHUA MpH
W3YYEHHUU BEUIECTB U XMMHUYECKUX peakuuii, B GOPMUPOBAHUU M PA3BUTUHU MO3HABATENbHBIX YMEHUN U UX
MPUMEHEHUH B y4eOHO-II03HABATEIbHON M Yy4eOHO-HCCIIEI0BATEIbCKON JIESTEIHOCTH, OCBOCHUU IPAaBHII
0€30MacHOTo 00paleHNs C BEIECTBAMU B IIOBCETHEBHOM KU3HU.

[Ipy u3ydeHMM XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs Ba)XHOE 3HAYEHHE MpUoOpenu
TaKHe LEeH, KaK:

— ¢opMUpOBaHHE HWHTEIUICKTYyalbHO pa3BUTON JUYHOCTH, TOTOBOM K caM00Opa3oBaHMUIO,
COTPYIHHYECTBY, CAMOCTOSITEIPHOMY TMPUHATUIO pEIICHU, CIOCOOHOW aJanTUpOBaThCi K OBICTPO
MEHSIOIUMCS YCIOBHSIM JKU3HH;

— HaIpaBJIEHHOCTh 00YyUYEHMsI Ha cHCTEMaTH4YecKoe NMPpHOOIeHNe 00yJaromuxcs K caMOCTOSTEIbHOM
MO3HABATEIHHON JESATENbHOCTH, HayYHBIM METOJaM TO3HaHMs, (GOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE
CIIOCOOHOCTEH K XHMMUU,

— of0ecrieyeHne ycioBUH, CIIOCOOCTBYIOIUX NMPHUOOPETEHNI0 00YUYaIOIIMMUCS OMbITa pa3HOOOpa3HOM
NEeSITeNFHOCTH, TO3HAHUS U CAaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA), MMEIOIIUX
YHHUBEPCATbHOE 3HAYCHUE JIJIS1 Pa3INYHBIX BUIOB ACATEIHHOCTH;

— ¢opmupoBanue 00mel (YHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSICHITh U OIEHUBATH SBICHHS OKPYXKAIOIIEr0 MUpPA, UCIIONb3Yysl 3HAHUS U OIBIT, MMOJIyYCHHBIE



pY HM3YYCHUH XUMHH, TPUMEHSATh MX TPU PEHICHHH TPOOJIeM B IMOBCEIHEBHOW J>KH3HH U TPYIOBOM
JICSITCILHOCTH;

— ¢opMupoBaHHE Y OOYYAIOIIMXCS TYMAaHUCTHYECKUX OTHOIICHWN, TOHHMAHUS IEHHOCTU
XUMHYECKUX 3HAHUH TSI BRIPAOOTKH JKOJOTHYECKH IEJIECOOOpPa3HOTO TOBEACHUS B OBITY W TPYAOBOU
JESITEILHOCTH B IIEJISIX COXPAHEHUsI CBOETO 3JJ0OPOBbS U OKPYKAIOIIECH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMH K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO 1 CAMOBOCITUTAHHIO HA OCHOBE
YCBOCHHSI  OOIICUCTIOBEUECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpodmis ¢
HaIPaBJIEHHOCTH JATbHEUIIEro 00y4eHHS.

OO1ee yncio 4acoB, OTBEAEHHBIX /711 U3YUEHUS XMMUHU Ha YPOBHE OCHOBHOI'O 00I1lero 00pa3zoBaHus,
cocrasister 136 dacoB: B 8 kiacce — 68 vacos (2 yaca B Hezieno), B 9 kiacce — 68 acoB (2 yaca B HEZECTIO).

COAEP KAHUE OBYUEHUS

8 KJIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHSITHUS

[Ipenmer xumuu. Ponb XMMUM B KW3HU 4YEIOBEKA. XHMHUS B CUCTEME HayK. Tema W BellecTBa.
dusnyeckre CBOMCTBA BEIIECTB. ArperarHoe coCTosiHue BemecTB. [loHsTHE 0 MEeTOAaX MO3HAHUS B XUMHH.
UucTteie BemectBa U cMecu. CriocoObl pa3/ieNIeHUs CMECEH.

ATOMBI M MOJEKYJIbl. XHUMHYECKHE HJIEMEHThl. CUMBOJIBI XMMHYECKHX 3JeMEHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE yUEHHE.

Xumndaeckas popmyna. BaleHTHOCTh aTOMOB XMMHUUYECKHX JJIEMEHTOB. 3aKOH MOCTOSTHCTBA COCTaBa
BemecTB. OTHOcUTenbHas aTomMHas Macca. OTHOCUTENbHAs MOJICKYJIspHas wmacca. MaccoBasi J0Jis
XUMHYECKOI0 DJIEMEHTA B COCIMHECHHM.

KonnuectBo BemectBa. Mousib. MousipHass Macca. B3auMOCBSI3p KOJIMYECTBa, MacChl M 4YHCIA
CTPYKTYPHBIX €AMHUI] BemecTBa. PacuéTer mo GpopmynaM XUMHUECKUX COCTMHEHHH.

dusndeckue M XUMUYCCKUE SIBJICHUS. XHMMHUYECKas peakuus u € Mpu3HaKh. 3aKOH COXPaHCHHsI
Macchl BEIIECTB. XHWMHUYeCKHe ypaBHeHMs. Kiaccudukanus XUMHUYECKHX peakiuil (COeIuHEHUs,
pasoKeHus1, 3aMeIeHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0U, IpaBUIaMu padoTHl B JJabOpaTOpuu U MpuéMaMu OOpalieHus ¢
J1a00paTOpPHBIM 00OPYJOBAHUEM, U3YUYCHHE W ONHMCaHUE (PU3MYECKHX CBOMCTB 00pa3loB HEOPTraHUYECKHUX
BeIlleCTB, HaOmojeHUEe ¢Gu3nveckux (ITJIaBJIECHHWE BOCKA, TasHHE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHJCHCAIMS BOJbI) MU XMUMHYECKUX (TOpEHHE CBEYHM, MPOKAJUBAHUE METHOH IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCJIIOTOM) SBJICHUH, HAOMIOJEHWE W ONHCAaHHUE NPHU3HAKOB TMPOTCKAHUS
XUMUYCCKUX peakIuil (pas3yioKeHue caxapa, B3aWMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUAOM Oapus,
pasnoxxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMoIeliCTBHE kene3a ¢ pactBopoM cosi meau (11),
U3Y4YE€HHE CIOCOOOB pa3leleHus] CMeced: C TOMOIIbI0 MarHuTa, (GUIBTPOBAHHE, BBIMAPHBAHUE,
TUCTUIUIALMSA, XpoMarorpadus, MPOBEACHHE OYMCTKH ITIOBAPEHHOW COJIM, HAOJNIOJACHHE W OIHMCAHHE
pEe3yNbTaTOB MPOBEJEHUS OMbITA, WIUIIOCTPUPYIOIIETO 3aKOH COXpPaHEHHs MAacChl, CO3JaHHE Mojejei
MOJIEKYI (ITapOCTEPKHEBBIX).

Bakneiiiue npeacTaBuTeId HEOPraHUYECKUX BelIeCTB

Bo3agyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — aneMeHT U nipoctoe BemecTBo. HaxoxneHue
KHCTIOpO/ia B MpHUpoje, PU3NYECKHe U XUMUYecKHe cBoiicTBa (peakuuu ropenus). Oxcuapl. [IpuMenenue
kucnopoaa. CrnocoObl OMydeHUsT KUCIOPOAa B 1a00OpaTOPUU U MPOMBIIIIEHHOCTH. KpyroBopoT kucinopoa
B npupoze. O30H — aIoTponHas MOAU(PHUKAIUS KACIOPOIa.

TermoBoit ahekT XuMUIecKol peakiuu, TEPMOXUMUYECKHE YPAaBHEHHUS, K30~ U SHAOTEPMHUECKUE
peakiuu. TomMBO: yrois U MeTaH. 3arps3HeHHe BO3yXa, YCHICHUE MapHUKOBOTO d(dexTa, pazpylieHmne
030HOBOTI'O CJIOS.



Bonopon — snemeHT M mpocroe BemecTBO. HaxokneHue Bojopona B mpupoiae, (U3NYECKHEe U
XHUMHYECKHE CBOUCTBA, MPUMEHEHHE, CIIOCOOBI MmoydeHusi. KucioTer u cou.

MonsipHblii 006EM Ta30B. PacdéThl 10 XMMUYECKUM yPaBHEHUSIM.

dusnyeckue cBoicTBa BoJbl. Boma kak pactBoputens. PactBopbl. HacklllleHHbIE 1 HEHACHILLICHHBIE
pactBOpbl. PacTBOprMOCTh BewlecTB B BoAe. MaccoBast J0JIsl BEMIECTBA B PACTBOpPE. XUMHUYECKHUE CBOKCTBA
Bosibl. OcHoBanusi. Ponb pacTBOpoB B NpHpojae M B KU3HHM 4YeloBeka. KpyroBopoT BOJbI B TPHUPOJIE.
3arps3HeHre NpUpoAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukarus HEOPraHWYECKUX  COCAUHEHHII. Oxkcupl. Knaccudukanus OKCHJIOB:
coseoOpa3yromue (OCHOBHBIC, KUCIOTHBIC, aM(pOTEpHBIE) M HecosieoOpasyromue. HoMeHKIaTypa OKCHIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCHIOB. [loydeHne oKCuaoB.

OcHoBanwms. Kitaccupukanus OCHOBaHMM: MIENOYM M HEPACTBOPUMBIC OCHOBaHHWs. HomeHKIaTypa
OCHOBaHMH. PU3HYECKHUE U XUMUYECKHE CBOMCTBA OCHOBaHUH. [lomydyeHre 0CHOBaHMIA.

Kucnotsl. Knaccuduxanust xkucnor. Homenknatypa kucior. @usndeckue U XMMHUYECKHE CBOMCTBA
kucnot. Pan aktuBHoctn metamuioB H. H. bekerosa. [losydenue Kucior.

Conu. Homenkunarypa coneit. dusznueckre u xumuyeckue cBoiicta coneid. [lomydyenue conei.

I'eneTnueckas cBsi3p MEXIY KJIaCCaMH HEOPraHUYECKUX COCTMHEHUMH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEAeNeHNe COJEp)KaHUsl KUCIOpoJa B BO3MyXe, TOJIyU€HHE, COOHMpaHue,
pacro3HaBaHUE M U3YUYCHHUE CBOMCTB KHCIIOPOJa, HAOIIOIEHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM U
YCJIOBUSI BO3HUKHOBEHUSI W TIPEKpalleHHs TopeHus (mokapa), 03HaKOMJICHHE C oOpa3liaMH OKCHIOB U
OTIMCaHUE WX CBOWCTB, MOJydeHHE, COOMpPaHNE, PaClO3HABAHNE W M3yYE€HHE CBOWMCTB BOJOPOJa (TOpPEHHE),
B3auMojieiicTBre Bojopoma ¢ okcugom wmead (1) (BO3MOXKHO HCIOJIB30BaHHE BHICOMATCPHAIIOB),
HabmoIeHe 00pa3IoB BEIIECTB KOJUYECTBOM | MOJIb, HCCIeI0BaHUE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C pa3IMYHON PpPACTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MacCOBOM JoJieit
pacTBOPEHHOTO BEIIECTBa, B3aWMOJAEWCTBHE BOJBI C MeTalslaMd (HaTpUEeM M KajblueM) (BO3MOKHO
HCIOJIb30BAHME BHJIEOMATEPHANIOB), HCCIEAOBaHWE OOpa3lo0B HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX
KJIacCOB, HaOJIOZCHHE HM3MEHEHHUS OKpacKd HHAMKATOPOB B pacTBOpax KHUCIOT U IIeNoYed, H3yuyeHue
B3aumoeicTBus okcuaa meau () ¢ pacTBOpoM cepHO# KHCIOTHI, KHCIOT € MeETallaMH, pPeaKiui
HEWTpalIM3aluy, IOJIYyYEHHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHME OJHOTO MeETaula JPYyruM U3
pacTBOpa COJIM, PEUICHHE HKCIIEPUMEHTAJBHBIX 33Jad Mo TeMme «BaxHeillne Kiacchl HEOPraHMYECKHX
COEIUHEHUNY.

IMepuonuveckuii 3axkoH u [lepuoanyeckasi cucrema xumuueckux 3jemenToB . U. Menaeseena.
Crtpoenne aTomoB. XUMHU4eCcKas CBsA3b. OKMCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIMHU

[lepBpie MOMBITKH KIACCU(PUKAMU XUMHUYECKUX dJeMeHTOB. [loHsATHE 0 Trpynmax CXOJHBIX
AJIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMEIbHbIE METAJUIbI, TAJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE
00pa3yroT aMpOoTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuomnueckuit 3akoH. Ilepuoamyeckas cucrema xumuuyeckux snemMeHToB J[. WM. Menpeneesa.
Kopotkonepuoanast u anuHHONIeproaHast Gopmbl [leproaudeckoii cucteMbl XuMudeckux snemenTos 1. U.
Menneneea. [lepuoast u rpymmbl. @U3NUECKUl CMBIC TOPAIKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIHI
JJIEMEHTA.

Crpoenune atromoB. CocTaB aTOMHBIX sjiep. M3oTombl. D1aekTpoHbl. CTpoeHHE SIEKTPOHHBIX 000JI0UEK
aToMoB nepBbIX 20 xuMuueckux snemeHToB [lepuoanueckoii cucremsl [1. 1. MenneneeBa. XapakrepucTtuka
XUMHUYECKOTO AJIEMEHTA IO €ro noJioxkeHuro B [lepuoanueckoii cucreme JI. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUsI paauyca aTOMOB XMMHUYECKHUX JJIEMEHTOB, METAUIMYECKUX |
HEMETAJUTMYECKUX CBOMCTB MO TpyIIiaM U MepUuoam.

3nauenune llepuonnueckoro 3axkoHa u Ilepuonuueckoil CHUCTEMBI XMUMHYECKUX D3JIEMEHTOB JUIsS
pa3BuTus Hayku U npakTuku. 1. 1. MenaeneeB — y4€HbIN U IpakIaHUH.



Xumuueckasi cBsi3b. KoBajeHTHas (TONSpHAST W HEMOJSpHAs) CBSA3b. DJEKTPOOTPHUIATEIHLHOCTH
XUMHYECKUX 3JIeMEHTOB. MIOHHAsI CBSI3b.

Crenenp oxucienus. OKHUCIUTEIHHO--BOCCTAHOBUTENBHBIC peakiuu. [Ipomecchl OKHUCIECHUS |
BoccTaHOBIIeHUSI. OKUCIIUTENH U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumennt .

M3y4YCeHHE OO0pa3loB BEIISCTB METAIOB M HEMETAJUIOB, B3aWMOJCHCTBHE THAPOKCUAA IIMHKA C
pacTBOpaMu KHUCJIOT W MIEIOYCH, MPOBEACHHUE OIBITOB, HWLTFOCTPUPYIONINX MPUMEPHI OKHCIUTEIBHO-
BOCCTaHOBHTEJIBHBIX PEAKIUi (TOpEHUE, PeaKIUU PA3JIOKCHHSI, COCTUHEHUS).

Meosrcnpeomemmnnie ceasu

Peanm3zamust MEeXNpEeIMETHBIX CBS3CH NMPU WM3YYCHHH XUMUU B 8 KIlacCe OCYIIECTBISETCS dYepes
WCII0JIb30BaHNE KaK OOIIMX €CTECTBCHHO--HAYYHBIX TMOHATUH, TaK W TOHATHMU, SBISIOMUXCS CHCTEMHBIMU
JUTS OT/ICTBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmmue ecTeCTBeHHO--HAYYHbIE TIOHATHS: HAyYHBIH (PAKT, TUTIOTE3a, TEOPHUs, 3aKOH, aHAJIN3, CHHTE3,
KJIaCCU(UKAIUS, TEPHOINIHOCTh, HAONIOCHUE, JKCICPUMEHT, MOJICIIMPOBAHUE, H3MEpPEHUE, MOJICNb,
SIBJICHUE.

dusnka: mMarepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHUI, H30TOIBI, PaJHOAKTHBHOCTD,
MOJIEKyJIa, JJIEKTPUUYECKHI 3apsij, BEIIeCTBO, Tel0, O00BEM, arperarHoe COCTOSHUE BEIIECTBa, Tras,
(bu3HYecKre BEIMYNHBI, UHUIBI U3MEPEHUS, KOCMOC, IIaHEeTHI, 3BE3/1b1, COHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpPAITBI, TOPHBIE TOPO/IBI, MOJIE3HBIE HCKOTIAEMbIe, TOTUIUBO,
BOJTHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XuMHYecKasi peaKius

[Tepuonnueckuii 3akoH. Ilepumommnueckas cucrema xumuueckux saemeHToB JI. WM. Menpaeneena.
CrpoeHue aTtoMoB. 3aKOHOMEPHOCTHM B HU3MEHEHUHM CBOMCTB XHUMHUYECKHX OJIIEMEHTOB MEPBBIX TPEX
MEPHUOJIOB, KaJlKs, KaJbIUs U UX COCIUHEHUN B COOTBETCTBUU C MOJIOKEHHEM 3JIeMeHTOB B [lepnonnyeckoii
CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKON CBSI3U. THINBI KPUCTAIIMYECKUX DPEIIETOK, 3aBUCUMOCTH
CBOJCTB BEIlIECTBA OT TUIIA KPUCTAIITUYECKON PEIIETKY U BUa XUMUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOMCTBa BELIECTB,
OTHOCSIIIMXCS K Pa3jIMYHBIM KJIacCaM HEOPraHWYEeCKHX COEIMHEHUH, FreHEeTHYecKas CBsI3b HEOPraHUYECKHX
BEIIECTB.

Knaccudukamuss XUMHUECKMX pEaKIMi 10 pa3IuyHbIM MpU3HaKaM (10 YUCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY 3(M(eKTy, Mo H3MEHEHHIO CTENEeHEeHl OKUCIEeHUS
XMMHUYECKUX JJIEMEHTOB, MO OOpPAaTUMOCTH, MO Y4YacTHIO KaTalu3aropa). DK30- M DHIOTEPMHYECKHE
peaxiuu, TepPMOXUMUYECKUE YPAaBHEHUSI.

[Tonsite o ckopocTu xuMuyeckoi peakuuu. [lonarue 06 0OpaTUMBIX U HEOOPATHUMBIX XUMUYECKHX
peakiusix. [loHSATHE O TOMOTEHHBIX M TeTepOoreHHbIX peakuusx. [lonstue o xkartanuze. [lonarue o
XUMHYECKOM paBHOBecMU. DakToppl, BIUSMIONMIME HA CKOPOCTh XHMHUYECKOH peaklud M TOJIOKECHHE
XMUMHYECKOTO PaBHOBECHS.

OKHCAUTENHEHO-BOCCTAHOBUTEIHLHBIE peaxIu, AIIEKTPOHHBIN OamaHc OKHUCIIUTENIHHO-
BOCCTaHOBUTENbHOU peakiuu. CocTaBieHHE ypaBHEHUH OKUCIUTEIHbHO--BOCCTAHOBUTEIBHBIX PEAKIUN C
MCIOJIb30BaHMEM METO/Ia JIEKTPOHHOTO OallaHca.

Teopust AMEKTPOTUTHUYECKON AUCCOIUAIMHA. DIEKTPOIUTHl U HEIIEKTPOIUTH. KaTHOHBI, aHUOHBI.
MexaHu3M TUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BHJIAMU XUMUYECKOW CBsi3U. CTEemeHb AUCCOIUAIIUH.
CunbHbIE U Cl1a0ble AIEKTPOJIUTHL



Peakium wnoHHOTO OOMEHa. YCIOBUS TPOTEKAaHUS peakuii HOHHOrO0 OOMeHa, NOJHBIE U
COKpali¢HHbIe HOHHBIE YpaBHEHUs peakiuii. CBOWCTBAa KUCIOT, OCHOBAHMI U COJIEH B CBETE MPEACTABICHUI
00 3J7eKTpoIMTHYECKON Aucconuanyy. KauecTBeHHbIE peakiuy Ha HOHBI. [IoHITHE O THAPOIH3E COJICH.

Xumuueckuii IKcnepumenn .

03HAaKOMJIEHHE C MOJIEJSIMM KPUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB U
HeMeTa)ioB (TpaduTa W aiMasa), CIOKHBIX BEIISCTB (XJIOpPHIA HATPHS), WCCIEIOBAHHE 3aBUCHMOCTHU
CKOPOCTM  XMMHUYECKOW  peakuMu OT  BO3JACHCTBUS  pa3iuyHbIX  (PAKTOPOB,  HCCIEIOBaHUE
AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IIPOLIECCA TUCCOLMALUN KUCTOT, 1IeJI04Yell U coyel (BO3MOKHO
HCIOJIb30BAHME BMJIEO MAaTEpUalOB), IMPOBEJIEHHE OIbBITOB, WIUIOCTPUPYIOUIUX IMPU3HAKK IPOTEKAHUS
peaknuii MOHHOTO oOMeHa (oOpa3oBaHWE OCaaKa, BBIICICHHE Tra3a, OO0pa30BaHHWE BOBI), OTBITOB,
WUIIOCTPUPYIOIIMX  MPUMEPbl  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKkUMi  (TOpeHue,  peakuuu
pa3ioKeHus, COeIMHEHHs ), PACIIO3HAaBaHNE HEOPTraHUYECKUX BEIIECTB C MMOMOIIBI0 KAUECTBEHHBIX peakluit
Ha MOHBI, pEIICHHE dKCIIEPUMEHTAJIBHBIX 3aa4.

HemeTayuibl M MX coeJUHeHUSA

OOmiass xapakTepucTHka TrajmoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE CTEIEeHH
okucienusa. CtpoeHue U (pusnueckre CBOICTBa MPOCTHIX BEIIECTB — rajJoreHoB. XMMHYECKHUE CBOICTBA Ha
npuMepe xjuopa (B3auMOJEHCTBHE C MeTaUlaMM, HEeMeTajslaMu, mienodaMu). XsopoBogopond. CosnsiHast
KHCJIOTa, XMMUYECKHE CBOMCTBA, MOJydeHUE, MpHUMeHeHue. JleficTBuEe XJiopa M XJOpPOBOJIOpOAA Ha
OpraHu3M 4yesoBeka. BaxxHelne XJI0puIbl U X HaX0XKACHHUE B IPUPOJIE.

O6mrast xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OCoOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTePHbBIC
creneHn okucieHus. CrpoeHue u (uU3NUECKHME CBOMCTBA MPOCTBHIX BELIECTB — KHUCJIOpPOJa U CEpHI.
AmtoTponHbie MOAU(PUKAIIMKA KACIOpOJa U cepbl. XUMHUYECKHUE CBOMCTBA cepbl. CepoBOIOPOI, CTPOCHHE,
¢buznueckue U xumudeckue cBoiicTBa. OKCHABI Cepbl KaK MPEICTaBUTENM KUCIOTHBIX OKCUAOB. CepHas
KHCTIOTa, (u3MUeckue U XUMHYECKHe CBOMCTBa (00IIMe Kak TMpeACTaBUTENs Kiacca KHCIOT |
cnenuduueckne). XuMUYECKHE pPeaKlny, JIeKalue B OCHOBE MPOMBIIIJIEHHOTO c11oco0a MoJIydeHus! CEpHOI
kucyoThl. [Ipumenenue cepHoi KUCIOTHL. CoMM CepHOM KUCIIOTHI, KAaUeCTBEHHAs! peaKIlus Ha CyJbdaT-HoH.
Haxoxnenue ceppl M €€ coenuHEeHUM B mnpupoje. XHUMHUYECKOE 3arpsA3HEHHE OKPYKAIOUIEH Cpeabl
COCIMHEHUSIMU cepbl (KUCIOTHBIE JOXKAW, 3arpsi3HEHHE BO3JdyXa U BOJOEMOB), CIOCOOBI €ro
MPEAOTBPALLIECHHUS.

OOmiast xapakTepucThka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
CTETNIEHH OKHUCJICHUA. A30T, pacnpocTpaHeHHEe B IMpHupojae, (U3MYECKHe M XUMHYECKHE CBOMCTBA.
KpyrosopoTr aszora B mnpupojge. AMMUAK, €ro (Qu3MYecKMe M XUMHYECKHUE CBOMCTBA, MOJy4YE€HUE HU
npumeHenne. Colld aMMOHUS, MX (U3UYECKHE U XUMHUYECKHE CBONCTBa, NMpuMmeHeHue. KadecTBeHHas
peakiusi Ha MOHBI aMMOHHUSA. A30THasl KUCIOTa, €€ MoNydeHHe, (U3MYecKHe M XUMHYECKHE CBOMICTBa
(oOmme kak MpeACcTaBUTENs Kiacca KHCIOT M creuuduyeckue). lMcmonb3oBaHHe HUTPATOB U COJIEH
aMMOHHSI B KauyeCTBE MHHEpAIbHBIX YyHOOpeHH. XHMHUYECKOe 3arpsi3HEHUE OKpYKarollel Cpelsl
COCIMHEHUSIMU a30Ta (KHUCIOTHBIE HOXIH, 3arpsA3HEeHHE BO3[yxa, MHOuBbl U BoaoémoB). Docdop,
ayutotTponHble Mogudukanun (Gocdopa, dusmueckue u xumuueckue cBoictBa. Okcun dochopa (V) u
¢dochopHas kucioTa, QuUMUECKHME M XUMHUYECKHE CBOWCTBa, mHoiydeHue. Mcmosb3oBaHue ¢ocdaroB B
Ka4yecTBE MUHEPAIbHBIX Y10OpEHUH.

OOmas xapaktepuctuka 1eMeHToB IVA-rpynmnbl. OCOOEHHOCTH CTPOEHHMsS aTOMOB, XapaKTepHbIE
CTENEHU OKUCIICHUA. YTIEepo/l, aJUIOTPONHbIe MOIU(UKALINY, PACIIPOCTPaHEHUE B PUPOE, GU3NUECKUE U
XUMUYeckue cBorctBa. Ancopbuus. Kpyrosopor yriepona B npupoae. Okcuasl yriaepona, ux pu3ndeckue
U XUMHYECKHE CBOMCTBA, NIEHCTBUE HA XUBBIE OPraHU3MBbI, NOJYyYEHHE M NPUMEHEHHE. DKOJOTHYECKHE
npoOieMbl, cBs3aHHblE ¢ okcuaoM yriepona (IV), rumoreza rno0aNbHOrO TOTEIUICHHS KIMMaTa,
MApHUKOBBINA AP PeKT. YTosbHas KUCIOTA U €€ COJIU, UX (PU3NUECKUEe U XMMHUYECKHE CBOICTBA, MOIyuYeHUE U



npuMeHenne. KauecTBennas peaknus Ha KapOOHAT-HOHBL Vcnonbp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJICHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHayanbHBIE MOHATHA 00 OPraHMYECKUX BELIECTBAX KaK O COCIMHEHUSX yriepona (MeTaH, JTaH,
STWJIEH, alleTUJIEH, 3TaHOJI, TJIULEPUH, YKCYCHas KucioTa). [IpupoaHble HCTOUHUKH YTIIEBOAOPOIOB (YToJb,
NPUPOJHBIN Ta3, HEPTh), MPOIAYKTHl HX MepepaboTku (OeH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJOTMYECKN BaKHBIX BEIIECTBAX: KUPaAX, OeNIKax, YriIeBOJaX — U UX POJU B )KM3HH YEIIOBEKA.
MarepuanabHOE €IMHCTBO OPTaHMYECKUX M HEOPTraHNIECKUX COCTUHECHUH.

Kpemunii, ero ¢usnyeckne W XUMHYECKHE CBOMCTBA, NOJydeHHEe W npuMeHeHune. CoeauHEeHUs
KpemHUs B nipupoje. O0mme npeacrapieHus 00 okcuue kpemuus (IV) n kpemaneBo#t kuciore. CHIIMKATHI,
UX HCIIOJI30BAaHHE B OBITY, B TMPOMBIIUICHHOCTH. BakHeHIIne CTpOWTENbHbIE MaTepHajbl: KepaMHKa,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [Ipobaembl 0€301MacHOr0 UCTIOIB30BAHMS CTPOUTEIBHBIX MaTEPUATIOB
B MIOBCEJTHEBHOM >KU3HH.

Xumuueckuit Ikcnepumenm:

U3y4eHHe o0O0pa3loB HEOPraHMYEeCKHMX BEUIECTB, CBONCTB COJSHOM KHUCJIOTBHI, IPOBEJICHUE
Ka4eCTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI ¥ HAOIOJICHNEe TPU3HAKOB WX MPOTEKAHUS, ONBITHI, OTPAKAIOIINE
¢u3nveckne MW XUMHUYECKHE CBOICTBA TaJOTEHOB W UX COEIWHEHHWH (BO3MOKHO WCIIOJIb30BaHUE
BHJICOMATEpPHAJIOB), O3HAKOMJIEHHE C OOpa3laMu XJIOpUIIOB (TAJTOTEHUIOB), O3HAKOMJICHHE C OOpa3ramu
ceppl U €€ COeQUHEHHSIMH (BO3MOKHO MHCIIOJIb30BaHME BHJEOMAaTepHalioB), HaOMIOJEHHE Ipoliecca
oOyrinuBaHUs caxapa MOJ JEHCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3y4YE€HUE XHMHUYECKHUX
CBOMCTB pa30aBJICHHON CEpHOM KHCIOTHI, MPOBEICHHE KAadeCTBEHHOM peakUud Ha Cynbpar-uoH Hu
HaOo/IeHNe MpU3HaKa e€ MpoTeKaHMsl, 03HaKOMJIEHHE ¢ (PU3MYEeCKUMH CBOMCTBaMU a30Ta, ¢ocdopa U Ux
COCTMHCHUN (BO3MOJKHO HCIIOIb30BAHUE BHUICOMATEPHAIIOB), 0Opa3lamMu a30THBIX U (OCPOPHBIX
ynoOpeHuli, moyiyueHHue, coOupaHHe, paclio3HaBaHME U HW3YYEHHE CBOWCTB aMMHaKa, IpOBEACHUE
KAueCTBEHHBIX peakuuii Ha HOH aMMOHMS U (ochaT-MOH U H3ydYeHHE NPU3HAKOB MX MPOTEKAHMUS,
B3aUMO/JICHICTBUE KOHILIEHTPHUPOBAHHOW a30THOM KHUCIOTBI C MeIbl0 (BO3MOKHO HCIIOJIb30BAHUE
BHJICOMATE€pPHAJIOB), HM3YUYCHHE MOJEICH KpPUCTAUIMUECKHX pemeéTok anmasza, rpadura, ¢yanepeHa,
03HAaKOMJIEHHE C MPOIIECCOM aAcOPOLUU pacCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM
MIPOTUBOTa3a, NOJy4eHue, cOOMpaHue, paclio3HaBaHUE U U3YYE€HHE CBOMCTB YIJIEKUCIIOrO Ia3a, MpoBeACHUE
KAueCTBEHHBIX peakUuid Ha KapOOHAT M CHJIMKAT-UOHBI M M3y4eHHE IPU3HAKOB HX TMPOTEKAHMUS,
O03HAKOMJICHHE C MPOAYKLUHEH CUIMKATHON MPOMBIIIJICHHOCTH, PEIIeHUEe SKCIEePUMEHTAIbHBIX 3a/1ad I10
TeMe «BakHelne HeMeTauIbl U UX COSIUHEHUSD.

MeTtanjibl M UX cOeJUHEHUS

OOmiass XxapakTepUCTUKA XHUMHYECKUX DJIEMEHTOB — METaUIOB Ha OCHOBAHMU HUX TMOJIOKEHUS B
[lepuomuueckoii cucreme xumudeckux siemeHtoB J[. M. MenneneeBa u crpoenuss atromoB. CTpoeHue
MeTaJJIoB. MeTajuinyeckasi CBsA3b M MeTauInyecKkasi KpUCTaJUIMUecKass peméTka. DIeKTPOXUMUYECKUI Pl
HanpspKeHU MetauioB. dusnyeckre W XUMHUYECKHE CBOMCTBAa MeTaluioB. OOmmIue crnocoObl MOTyYEeHUS
MeTaiuioB. [IoHsATHE 0 KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBbl (CTajb,
YYyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY M IPOMBIIIIIIEHHOCTH.

[Hlenounsle MeTamibl: mosiokeHue B Ilepuoandeckoit cucteme xumuuyeckux snemeHTtoB /J[. U.
MeneneeBa, CTpO€HHE MX aTOMOB, HaxoXAeHue B mpupoje. Pusnueckue M XMMHUYECKHE CBOICTBa (Ha
npuMepe HaTpust U Kanus). OKCUIBI U TUAPOKCUIBI HATpUA U Kanus. [IprMeHeHue MIeNTOYHbIX METAJUIOB U
UX COCAVUHEHUM.

[lenoyHo3eMeNnbHBIE METaUIbl MarHuid W KajblMii: mojoxeHwe B Ilepuommyeckoil cucreme
xuMudeckux aemeHToB J[. . MenneneeBa, CTpoeHue UX aTOMOB, HaxoxkaeHHe B mpupoje. duznueckue u
XMMHYECKHUE CBOWMCTBA MarHus W Kanblus. BakHeiinne coelrHEHUs Kalblus (OKCHI, TUAPOKCUI, COJH).
JXKeécTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.



AmomMunumii: nosnoxenue B Ilepuonnueckoi cucreme xumudeckux uieMeHTtoB . M. Menneneesa,
CTPOCHHE aTOMa, HaXOKJeHHE B Ipupoae. Puznveckue U XUMHUUECKUE CBOMCTBA amfOMUHUS. AMQOTEpHBIE
CBOMCTBA OKCH/A U TUAPOKCHIA ATTFOMUHHSL.

Kenezo: nosoxenue B llepmoanueckoid cucreme xumuueckux snemeHtoB [l M. MeHnneneesa,
CTpOCHHE aToMa, HaxoXkJaeHHe B mpupoae. PHU3MUECKHE U XUMHUYECKHE CBOiMcTBa jxene3a. OKCHIbI,
rugpokcu bl u coin xkenesa (1) uxxenesa (111), ux cocras, cBoiicTBa U MOJTy4YCHUE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C 0O0pa3lamMu METAJUIOB M CIUIABOB, HMX (PU3MUECKUMH CBOMCTBAMH, H3y4eHHE
pe3ylnbTaTOB KOPPO3WU METAUIOB (BO3MOXKHO HCMOJB30BAaHUE BHACOMATEPUATIOB), OCOOCHHOCTEH
B3aMMO/ICHCTBHSI OKCHJA KaJbIMsi M HATPUS C BOJOH (BO3MOXHO HCIOJIB30BaHWE BHJICOMATEPHAIIOB),
MCCIIEZIOBAaHUE CBOMCTB JKECTKON BOJIBI, IIPOIIECcca TOPEHUS JKele3a B KUCIOpo e (BO3MOKHO HCIOIb30BAHUE
BHJICOMATEpUAIIOB), TPU3HAKOB MPOTEKAHWS KAadeCTBEHHBIX pEaKIHWii Ha WOHBI: MarHus, KaJbIus,
amomuHus, nuHka, skenesa (1) u xenesa (lIl), memm (Il), HaOnroneHME W ONMUCAHUE MPOLIECCOB
OKpaIlIMBaHUs IJJAMEHU MOHAMHU HATpPUs, KaJUs U KaJbIHs (BO3MOXKHO MCIIOJIb30BaHUE BUAEOMATEPHAIIOB),
ucclieloBaHue aM(OTEpHBIX CBOWCTB THAPOKCHIA AQIIOMUHUS W THIPOKCHIA IIMHKA, pelIeHHe
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHeHIe MeTautbl U UX COSANHEHHS.

XuMHs 1 OKpPY:KAOLIasA cpeaa

BemectBa n Marepuaibl B IOBCEAHEBHOM JKU3HU UYellOBeKa. be3omacHoe MCIob30BaHUe BEIIECTB U
XAMUYECKHX peaknuii B ObITy. [lepBasi MOMOIIb MPH XUMUYECKUX 0’KOTaX U OTPABJICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKPYKaIoMIe cpenbl (TpeenbHas ToIycTUuMas KOHIICHTPAIHs BEIIeCTB,
nanee — [1/1K). Posib XuMuu B penieHud 3KOJOTHYECKUX MPOOIIEM.

Xumuueckuil IKcnepumenm:

M3ydeHue 00pa3IioB MaTepUaloB (CTEKIIO, CIUIABbI METAJUIOB, MTOJIMMEPHBIC MAaTEPHAIIB ).

Meostcnpeomemmnwie ceasu

Peanuzanusi MexnpeaMeTHBIX CBsA3€M NMpU W3yYeHHH XUMUU B 9 Kilacce OCYILECTBISETCS depes
HCIO0JIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, TaK U MOHATUHN, SBISAIOIIUXCA CUCTEMHBIMU
VIS OTAETBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO01ue ecTecCTBEHHO-HAyYHbIE TOHATHA: HAYYHBIN (DAaKT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAIU3, CUHTES,
KJaccupUKanusi, MEePUOJUYHOCTb, HAONIOEHUE, AKCIEPUMEHT, MOJEIHpPOBAaHHE, HU3MEPEHHE, MO/JIENb,
SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOIOTHS, MaTepUAIIbI.

®duzuka: marepusi, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIUJ, WU30TOIbI, PaJUOAKTUBHOCTD,
MOJIEKYJa, SIEKTPUUECKHUM 3apsij, TPOBOJHUKH, TOIYIIPOBOTHUKHU, TUAIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO,
Ten0, 00BEM, arperaTHOe COCTOSTHUE BEIECTBA, Ta3, PacTBOP, PACTBOPUMOCTD, KPUCTAJUIMUECKasl PEeIIETKa,
CIUIaBbl, (PM3UYECKUE BEJIUYHHBI, €IUHUIIBI U3MEPEHHs, KOCMUYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
CounHize.

buonorus:  dotocuHTes, aAbixaHue, Ouocdepa, dIKOCHUCTEMa, MHUHEpaJIbHbIE  yIOOpeHUS,
MHUKPORJIEMEHTBI, MaKPO3JIEMEHTHI, MUTATEIbHbIC BEIECTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, FOPHbIE TTOPOIbI, OJIE3HbIE HCKOIIaeMble, TOTIIMBO,
BOJIHBIE PECYPCHI.

IIVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE PE3yJAbTaThl OCBOEHMs NMPOrpPaMMbl OCHOBHOIO OOIIEro oOpa3oBaHUs JOCTUTAIOTCS B
xone oOy4deHHs XUMHUU B E€AMHCTBE YYEOHOH M BOCHUTATENBHOM JESATEIbHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMH POCCUHUCKUMH COLMOKYIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMU LIECHHOCTSAMU, IPUHITHIMU
B 00II[eCTBE MPpaBUJIaMH U HOPMaMH MOBEACHUS U CIIOCOOCTBYIOT MPOLIECCAM CaMOIIO3HAHMSI, CAMOPa3BUTHS
Y COLMANIM3AIIUH 00yUaromuXCs.



JIMYHOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTh OOYYArONIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMM U PACUIUPEHHE OIbITa ACSITEIBHOCTU HA €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOIICHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HACIIEIUIO,
MMOHUMAaHMS 3HAYCHUS XUMHUYECKOM HAyKHM B KU3HM COBPEMEHHOTO OOIeCcTBa, CIOCOOHOCTU BIIAJETh
JIOCTOBEpHON MH(MOPMAIIMEH O TIEPEIOBBIX JOCTIKEHHUSIX M OTKPHITHSIX MUPOBOM M OTEYECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTPONUCTBE MHUPa U OOIIECTBA;

2) TPAKAAHCKOT0 BOCIIMTAHUS:

MPEACTABJICHUS O COIMAIBHBIX HOPMAax M MpaBWIAX MEXKJIMYHOCTHBIX OTHOIIEHUN B KOJUICKTHUBE,
KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOU, y4EeOHO-HUCCIEA0BATEIHCKOM, TBOPUECKOM
U IpyruX BUJAX NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM NESATEIHLHOCTH MPU BBHIMIOTHEHUU
y4eOHBIX, TIO3HABATEJIBHBIX 3a/1a4, BBIIOJHECHUH XHUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUU Y4eOHBIX
MPOEKTOB, CTPEMJICHHS] K B3aUMOTIOHMMAHHUIO U B3aUMOTIOMOIIM B MPOIECCE ITOU yueOHOUN JESATEIBHOCTH,
TOTOBHOCTH OIIEHMBAaTh CBOE TMOBEJCHHE W TOCTYNKH CBOMX TOBApUILEW C TO3WIMA HPABCTBEHHBIX H
MPABOBBIX HOPM C YYETOM OCO3HAHUSI TIOCIIEJCTBUMN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSI:

MHPOBO33PECHUECKHE TMPEJACTABICHUS O BEIIECTBE W XHMHUYECKOW PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJSIONINE OCHOBY JJIsi MOHWMAHMS CYIIHOCTH HAyIHOU
KapTUHBl MHUpa, TMPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOIBI, B3aUMOCBS3SIX
YeJIOBEKa C MPUPOJTHON CPEIO, O POTM XUMHH B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO03HABaTeIbHbIE MOTHUBBI, HANPABJICHHbIE HA TMOJYYEHHE HOBBIX 3HAHMM MO XUMHUHU, HEOOXOIUMbIE
Uis  oObscHeHUsT HaOMIOZaeMbIX MPOLIECCOB M SBJICHUN, IO3HABATEIbHOW, HWHGOPMAIMOHHON U
YUTATEIbCKON KyJIbTYpbl, B TOM YHCJE€ HAaBBIKOB CAMOCTOSTEIbHOM pabOThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOM, JOCTYIHBIMU TEXHUYECKUMU CPEICTBAMU HHPOPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOy4YeHHI0 U [IO3HAHUIO, JI00O3HATEIBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caMo00pa3oBaHUIO, TMPOEKTHOM W  HUCCIEIOBATENbCKON  JESITENbHOCTH, K OCO3HAaHHOMY BBIOOpPY
HAIpPAaBJIEHHOCTH U YPOBHS 00y4YeHHsI B AalibHEHIIIEM;

4) hopMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHE IEHHOCTU >KM3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/0pPOBbIO, YCTAaHOBKH Ha
3I0pPOBBIM 00pa3 >KHU3HHU, OCO3HAHHE TIOCIEICTBUN U HEMpPUATHE BPEIHBIX MPHUBBIYEK (YIOTpeOsieHus
QJIKOT0JIsl, HAPKOTHUKOB, KypeHUs1), HEOOXOAUMOCTH COOJIIOJICHUSI MTPaBIJI OE30MaCHOCTH MPU OOpaIlEHUH C
XMMHYECKMMH BEIECTBAMU B OBITY M peajbHON )KU3HU;

5) Tpy/10BOT0 BOCIIUTAHHUSI:

MHTEpEC K MPaKTHYECKOMY U3Y4eHHUI0 mpodeccuil U Tpyda pa3iMyHOTO poja, YBaXEHHE K TPyLy U
pe3ynbTaTaM TPYIOBOM [EATENIBHOCTH, B TOM YHCIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAaHWM IO
XMUMHH, OCO3HAHHBIK BBIOOP WHAMBHUIYATbHON TPAEGKTOPUM MPOJOJDKEHUS oOpa3oBaHHs C Y4ETOM
JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, yCIeITHON
npodeccCHOHANbHON JEesITeNbHOCTH M PAa3BUTUS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh aJalTHpPOBATHCS B
npoeccuoHanbHOU cpese;

6) 3K0JI0rH4YecKOro BOCIUTAHHUS:

AKOJIOTHYECKHU IIeJiecooOpa3Hoe OTHOIIEHHE K MPUPOJIe KaKk UCTOYHUKY KU3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBaHMS, TMOHUMaHHE IIEHHOCTH 3J0pPOBOTO U 0e30MacHOro o0pasza »KWU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PH3UYECKOMY U TICUXUYECKOMY 3I0POBbIO, OCO3HAHHUE IICHHOCTH COOJIIOICHUS
MpaBWJI 0€30TIACHOTO TIOBEICHUS TIPU PabOTE C BEIIECTBAMH, a TAKXKE B CUTYAIUSAX, YTPOKAIOLIUX 3I0POBBIO
M JKU3HHU JIIOJICH;



CMOCOOHOCTH TPUMEHSTHh 3HAHUS, NOJy4aeMmble IpH H3YYEHUH XUMHUH, ISl pEIIeHUs 3ajad,
CBA3AHHBIX C OKPYXAIOWIEH IPUPOJHOM CpPENOH, I IOBBIIICHHUS YPOBHS 3KOJIOIMYECKOM KYJBTYPBI,
0CO3HAHMA TTI00ATLHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM M MyTel UX PEeHIeHUs: TIOCPEICTBOM METOJIOB
XMMHUH, OKOJIOTMYECKOIO0  MBIIUICHUsS, YMEHHMs  PYKOBOJACTBOBATbCA WM B  II03HABaTEIbHOM,
KOMMYHUKAaTUBHOM U COLIUAJIbHON ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeaMeTHBIX PE3yabTaTOB BBIAEISAIOT 3HAUUMBbIE JUIsl (POPMHUPOBAHUSI MUPOBO33PEHUS
oOmIeHay4YHble TOHATHUS (3aKOH, TEOpWs, MPUHIMII, TUMOTe3a, (aKT, CHCTEMa, MPOILECC, IKCIEPUMEHT U
Jpyroe.), KOTOpble UCHOJb3YIOTCSI B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX MpeIMeTax M MO3BOJISIIOT HAa OCHOBE
3HaHUH W3 STHX TNpeAMETOB (POPMHUPOBATH MPEACTABICHHE O LEJIOCTHOM HAyYHOW KapTUHE MHUpa, |
YHHUBEpCaJibHbIe y4eOHBbIE ACHCTBHUS (MO3HABATENIbHBIC, KOMMYHHUKATUBHBIC, DETYISTUBHBIC), KOTOpHIC
obOecnieunBaroT (POPMHUPOBAHME TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHMPOBAHUIO M OCYILECTBIICHUIO
y4eOHOM 1eATeNbHOCTH.

ITo3naBaTenbHbIEe yHUBEpPCAIbHbIE y4eOHbIE 1eiiCTBUA

ba3oBrble Jornueckue 1eMcTBUs:

YMEHUS HUCIIOJIb30BATh MPUEMBI JIOTHYECKOTO MBIIUICHHS IIPU OCBOCHUM 3HAHUI: PAaCKPBIBATh CMBICI
XMUMHUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKM, yCTAHABIMBATh B3aUMOCBS3b C JIPYTUMU
MOHATHUSIMHU ), UCIIOJIB30BATh OHSTUS JUIsl OObSICHEHUS OTAEIbHBIX (PaKTOB U SIBJICHUM, BEIOUPATh OCHOBAHUS
U KpUTEpUU s KiIacCU(UKAMM XMMHUYECKHX BEIIECTB M XUMHUYECKHX pEeaKlMid, ycTaHaBIMBATh
MIPUYMHHO-CIIEICTBEHHbIE CBA3M MEXAY OOBEKTaMHM H3Yy4EHHs, CTPOUTH JIOTUYECKHE pPacCyXACHUS
(MHAYKTUBHBIE, IeAYKTUBHbIE, 10 aHAJIIOTHHN), AeTaTh BHIBObI U 3aKIIOUCHMUS;

YMEHHE MpPHUMEHATh B IIpollecce NO3HAHUSA MNOHATUA (IpeAMETHbIE U METallpeIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3YEMbIE B XUMUH, IPE0OPa30BbIBATH IIUPOKO MPUMEHSIEMBIC B
XMMUU MOJENIbHBIE MPEJCTABICHUS — XUMHUYECKMH 3HaK (CHMBOJ 3JIEMEHTa), XUMuYeckas (opmyna u
YpaBHEHHE XUMHUYECKOM pEakUMu — MpHU PEHIEHUH Yy4eOHO-NO3HABaTEIbHBIX 337ady, C Y4ETOM OSTHX
MO/IEIbHBIX IPEACTaBICHUIN BBISBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKY U3Yy4a€MbIX OOBEKTOB
— XHUMHUYECKHUX BEIIECTB M XUMHUYECKUX peakluil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUYUHHO-
CJIEACTBEHHBIE CBA3U U IPOTUBOPEYMS B U3y4acMBbIX ITPOLIECCAX U SBICHUSIX.

Ba3oBble ucciienoBarTebCKHeE NeHCTBUA.

YMEHHME HCIIOJb30BaTh IIOCTABJIICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IIO3HAHUSA, a TAKXKE B
Ka4yecTBE OCHOBBI JUIsl (JOPMUPOBAHUS TMIIOTE3bI 110 MPOBEPKE NMPABUIBHOCTH BBICKa3bIBAEMBIX CYXICHUMH;

npuoOpeTeHue OombplTa M0 IUIAHUPOBAHUIO, OpraHu3ald M IPOBEACHUI0  YUYEHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJI0M MPOLIEcca, CAMOCTOSTENLHO TPOrHO3UPOBATh €0 pe3yibTar,
¢dbopmynupoBaTh 00001EHHS U BBIBOJBI 110 Pe3yJibTaTaM MPOBEIEHHOIO ONbITA, UCCIEI0BAHUS, COCTABIIATh
OTYET O TIPOJICITAHHOM padoTe.

PabGora ¢ undgopmanmueii:

yMEHHUE BBIOMpaTh, aHAJU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALUIO PA3IMYHBIX BUAOB U (hopM
IIPEJCTABICHUS, MOJIyJaeMYI0 W3 Pa3HbIX HMCTOYHHMKOB (HAy4HO-HOMYJSpHAs JUTEpaTypa XUMHUUYECKOTO
coJiepKaHus, CIpaBOYHble MOcoOus, pecypchl VHTepHeTa), KPUTHYECKH OIIEHHWBATh MPOTHBOPEUMBYIO U
HE/I0CTOBEPHYIO HH(OPMAIHIO;

YMEHHUE TPUMEHATh pa3InyHble METOJbl W 3alpochl NpU TOUCKE M OTOOpe HHPOpPMaLUU HU
COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOJAWMBIX JJIsi BBIMOJIHEHUS Y4eOHBIX U IIO3HABATENbHBIX 3aJay
ONpeNeNEéHHOrO0  THUMa, MNpuoOpeTeHHe ombpiTa B O0JACTH  HCMOJNB30BAHUS  MH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHM, OBJAaJIEHNE KYJIbTYPOH aKTUBHOTO MCIOJIb30BaHUS PA3IIMUHBIX TOUCKOBBIX
CHCTEM, CaMOCTOATENbHO BbIOMpAaTh ONTHMalbHYIO (opMy MpeacTaBieHuss HHPOpMAIMU U
WUTIOCTPUPOBATH peIIaeMble 3a]1aui HECIOKHBIMU CXEMaMHM, JuarpaMMamMu, IpyrumMu opmamu rpaduku u
UX KOMOWHAIUSIMU;



YMEHHUE UCMOJIb30BaTh U aHAIM3UPOBAThH B Ipollecce y4eOHOM M MCCIeN0BATEIbCKON ESTEIBbHOCTH
MHGOpPMALMIO O BIUSHUM MPOMBIIUICHHOCTH, CEJIbCKOTO XO3sMCTBA M TPAHCHOPTa HA COCTOSHHE
OKpYKaroLel NPUPOJIHOU CPEIbI.
KoMmyHHnKaTHUBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS:
YMEHHSI 33/1aBaTh BOMPOCHI (B XOJ€ quayiora U (WIH) AUCKYCCUH) IO CYIIECTBY O00CYXKIaeMOW TEMBI,
(bopMynHpOBaTh CBOM MPEIIOKEHHSI OTHOCUTEIBHO BBHITIOJIHEHUS TPEJI0KEHHON 3a/1a4u;
YMEHHSI MpPEJCTaBISTh IOJyYEHHbIE pEe3YJIbTaThl IO3HABATEIbHON JESITENHOCTH B YCTHBIX U
MIMUCBMEHHBIX TEKCTaX; JeJaTh MPE3EHTALMI0 PE3YJbTAaTOB BBINOJIHEHUS XMMHMUYECKOIO HKCIEpPUMEHTa
(JtabopaTOpHOTO OTBITA, TAOOPATOPHOU PAOOTHI IO MCCIICTOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOCKTA);
YMEHHMSI y4eOHOIO COTPYJHMYECTBA CO CBEPCTHMKAMU B COBMECTHOM IIO3HABaTEIIbHON W
HCCIIEIOBATENIbCKON JIEATEIbHOCTH IIPU PELICHUU BO3HUKAIOIIMX MpoOJeM Ha OCHOBE ydéra oOuimx
MHTEPECOB U COIIACOBAHUS MO3ULIMM (00CYXIeHHs, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMbD», KOOPIMHALIHS
COBMECTHBIX JEHCTBH, ONpe/ie]IeHre KPUTEPHUEB 10 OIIEHKE Ka4eCTBA BBINIOJHEHHON paboThI U IpYTHeE).
PeryasiTuBHbIe yHUBepcaJbHbIe YueOHbIEe 1eliCTBUSA:
YMEHHE CaMOCTOSITEIbHO ONpEeAeNsATh el JeATEIbHOCTH, IUIAHUPOBATh, OCYILLECTBIIATH,
KOHTPOJMPOBaTh M HpU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIEATENbHOCTh, BBIOMpATh Haubosee
b dexTuBHBIE CMOCOOBI pelieHus YIeOHBIX M TMO3HABATENBHBIX 3a/1ad, CAMOCTOSITEILHO COCTABJIATH WIIH
KOpPPEKTUPOBATh MPEUIOKEHHBI AJITOPUTM JIEHCTBHM IPU BBINOJHEHUH 3aJaHUN C Y4ETOM IOJy4EHUS
HOBBIX 3HaHHUI 00 U3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUAX, OL[EHUBATh COOTBETCTBUE MOITYYEHHOTO
pe3ynbTaTa 3asBJICHHOW I€NH, YMEHHE MHCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, IMpeajgaraeMble B
YCIOBUHM 3aJJaHUM.
HNPEAMETHBIE PE3YJIBTATBI
B cocraBe mpenMeTHBIX pe3y/lbTaTOB IO OCBOEHHUIO 00S3aTENILHOTO COJIEp>KaHUs, YCTAHOBJIEHHOTO
naHHOUM (enmepasibHOM pabodveil mporpamMMoil, BBIIETSIOT: OCBOSHHBIC OOYYAIOIIMMUCS HAyYHBIC 3HAHHA,
YMEHHS ¥ CocoObl IeHCTBUH, crenuduueckue Ui NpeAMEeTHON obnactu «XuMUs», BUAbI JESTEIbHOCTU
[0 TOJYyYEHUI0 HOBOTO 3HAHMS, €r0 HHTEpIpeTaluu, MpeoO0pa3oBaHUI0O U NMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYAIUX.
K xonmy oOyuenuss B 8 kiiacce mpeaMeTHbIe pe3ysiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)kaTh
c(OpMUPOBAHHOCTH y O0YJAIOIINXCS YMEHHI:
® PpACKpBIBATH CMBICI OCHOBHBIX XMMHUYECKHUX IMOHATHUI: aTOM, MOJIEKYJd, XUMHYECKHI 3JEMEHT,
MIPOCTOE BEIECTBO, CIOXHOE BEIIECTBO, CMeCh (OJHOPOJIHAS U HEOJHOPOJAHAS), BAJIEHTHOCTb,
OTHOCHTEJIbHAs aTOMHAsl U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi JIOJII XMMHUYECKOTO 3JIeMEHTa B COCIUHEHUH, MOJISIPHBIA OOBEM, OKCHUI, KHUCIOTa,
OCHOBAHHUE, COJIb, 3JEKTPOOTPULIATEILHOCTb, CTENEHb OKHUCIICHMS, XUMHUYECKas peaklus,
KJacCU(UKAIUs PeaKIUil: peakiuy COCTUHEHHs, pPeaKluu pa3ioKeHHs, PEaKiuu 3aMelIeHHUS,
peakiuu 0OMeHa, SK30- U SHJOTEPMHUYECKHUE PEaKlUH, TEIUIOBOM APQEeKT peakiuu, SApo aToMa,
AIIEKTPOHHBINA CJION aToMa, aTOMHasi OpOHTalb, PaJAUyC aToMa, XUMUYECKasi CBS3b, MOJIApHAS U
HEMOJsIpHasi KOBAJIEHTHAs CBS3b, MOHHAS CBSI3b, MOH, KaTMOH, aHMOH, PAacTBOpP, MaccoBas IO
BellecTBa (MIPOLIEHTHAs KOHIICHTPAIs) B PaCTBOPE;

® JIUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHITHUH W MPUMEHATH 3TU MOHATUS MPU
ONMCAHUU BEUIECTB U UX MPEBPAIICHUM;

® CIOJB30BaTh XUMHUYECKYI0 CHMBOJHMKY [UIsi cOCTaBlieHHs (GOpMya BEHIECTB M YpaBHEHUU
XUMUYECKUX PEAKIUH;

® ONpeNesITh BAJICHTHOCTH aTOMOB 3JIEMEHTOB B OWHAPHBIX COEAMHEHHUSAX, CTEIEeHb OKUCICHUS
AIIEMEHTOB B OMHAPHBIX COSAMHEHUSIX, IPUHAIICKHOCTh BEUIECTB K ONpPEACIEHHOMY KiIaccy



COeMHEHUH 1Mo (GopmyaaM, BUJ XUMHUECKOW CBS3U (KOBAJICHTHAs U MOHHAs) B HEOPraHMYECKUX
COEJIMHEHUSX;

packpsiBaTh cMbica [lepuoanueckoro 3axona I. M. Menaeneesa: 1eMOHCTPUPOBATh OHUMAHUE
NIEPUOJIUYECKON 3aBUCUMOCTM CBOMCTB XHMMUYECKHUX DJJIEMEHTOB OT MX IIOJIO)KEHHUS B
Ileproauueckoii cucreme, 3aKOHOB COXPAHEHUs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4€HUsI, 3aKOHa ABOTrajapo;

ONKCHIBaTh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cuCTEMbl XUMHUYECKHX
AIIEMEHTOB: Pa3InyaTh MOHATHUS «TJIaBHas moarpymnmna (A-rpymma)» u «modounas noarpynma (b-
rpyImmna)», Majble U OOJbIINE ePUO/Ibl, COOTHOCUTH 0003HAYEHHS, KOTOPhIE UMEIOTCS B TAOIHIIE
«Ilepuoanueckass cucrema xumudeckux odaemeHTtoB JI. WM. MenngeneeBa» ¢ 4YHMCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHMSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB W 3apsija sapa, oliiee
YHCJIO AJIEKTPOHOB U PaCIpeIeIeHUE UX M0 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XMMHUYECKHUE AJIEMEHTbHI, HEOPraHUYECKHE BEIIECTBA, XMMHMUYECKHUE PEeaKIuu
(M0 YMCIly M COCTaBY y4acTBYIOUIMX B PEAKI[MHU BEIIECTB, MO TEIIIOBOMY 3PPEKTY);
XapakTepu30BaTh (ONMUCHIBaTh) OOIIME XUMHYECKHE CBOWMCTBA BEIIECTB pPa3IMUYHBIX KIIACCOB,
MOATBEPK/1asi OMMCAHUE MPUMEpPAMU MOJIEKYJISPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XMUMHUYECKUX
peaKkumii;

MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KaU€CTBEHHOTO COCTaBa, BO3MOKHOCTHU
MPOTEKAHUSI XUMUUYECKUX MTPEBPALLIEHUN B PA3IMYHBIX YCIOBUSIX;

BBIYHCIISATH OTHOCHUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAaccChl BEIIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO D3JIeMEHTa Mo (opMysie COEOUHEHMs, MAacCOBYIO JIOJIIO BEIIecTBa B PacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

IIPUMEHATh OCHOBHBIE OIEpAallU¥ MBICIUTEIBHON JIEATEIbHOCTH — aHAIW3 U CHUHTE3, CPAaBHEHUE,
0000111eHIe, CUCTEMAaTH3AIINIO, KIIacCU(UKALINIO, BBISIBJICHUE MTPUUYMHHO--CIIEICTBEHHBIX CBSI3EH —
JUIsT U3Y4YEHHUS CBOWCTB BEIIECTB M XHWMHMYECKMX pEaKIHil, €CTECTBEHHO-HAyYHbIE METOMbI
MO3HaHUs — HaOJI0eHNE, U3MEPEHNE, MOICTUPOBAaHUE, SKCTIEPUMEHT (peabHbIA U MBICICHHBIH);
clIieIoBaTh MpaBUiiaM TOJb30BAaHUS XUMHUUYECKON MOCYy/0il M J1abopaTOpHBIM 000pYAOBaHUEM, a
TaKkKe MpaBuiIaM OOpaIEHUs! C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSMHU IO BBIIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB IO TMOJYYEHUI0 U COOMpPAHUIO Tra3000pa3HBbIX BEIIECTB
(BoopoAa W KHUCJIOpOJa), HPUTOTOBJICHHUIO PACTBOPOB C OMNpeAeNEHHOW MaccoBOM aoJei
pPacTBOPEHHOIO BEILIECTBA, IUIAHWPOBAaTh U IPOBOJAUTH XHMHYECKHE HKCIEPUMEHTHI IO
pacro3HaBaHUIO pAcTBOPOB MIENOYEH U KHUCIOT C T[OMOILIBI0 HHAWKATOPOB  (JIAKMYC,
dbenondranens, METUIOPAHK U APYTHE).

K KOHLIY O6y‘~ICHI/IH B 9 KJacce MMPEAMCTHBIC PE3YJIbTAThI Ha 0a30BOM YPOBHE NOJIZKHBI OTpaXaTb

C(OPMHUPOBAHHOCTh y 00YJAIOLIUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX HMOHATUI: XUMHUUYECKUH SJIEMEHT, aToM, MOJIEeKyJja,
WOH, KAaTHOH, AaHHUOH, IPOCTO€  BELIECTBO,  CJOXKHOE  BEUIECTBO,  BaJEHTHOCTbD,
IEKTPOOTPHULATENBHOCTD, CTENEHb OKUCICHMS, XUMUYECKas peakuus, XUMHYecKas CBs3b,
TEIUIOBON 3 EKT peakiuu, MOJb, MOJSIPHBIA 00BbEM, PACTBOP, JIEKTPOJIUTHI, HEIIEKTPOIMTHI,
ANIEKTPOJIMTUYECKAs JUCCOLMAIMS, pPEaKIMH HMOHHOrOo OOMEHa, KaTaiau3aTrop, XHUMHUYECKOe
paBHOBecHe, 0OpaTUMble U HEOOpaTHMBbIE PEAKIIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINY,
OKHCITUTENb, BOCCTAHOBUTENb, OKHCICHME M BOCCTaHOBJEHHE, AJIOTPONHs, aM(pOTEepHOCTb,
XMMHUECKas CBsI3b (KOBAJICHTHAs, MOHHAsA, METAJIJINYECKasl), KpUCTAIUIMYECKasl pelIETKa, KOPpO3us
METaJJIOB, CIUIaBbI, CKOPOCTb XUMUYECKOM peaKLUu, IpeenbHO JomycTuMast koHeHTpauus [1/1K
BEIIECTBA;



WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUUA U MPUMEHSTH 3TU MOHATUS MPU
ONMCAHUU BEIIECTB U UX MPEBPAIICHUM;

UCIOJb30BaTh XWMHUYECKYI0 CHMBOJIMKY JUIS COCTaBlieHHS (DOpMyJa BEWIECTB M ypaBHEHUH
XUMHUYECKUX PEAKLIUI;

ONpEeNesATh BaJEHTHOCTh M CTENEHb OKHUCICHUS XHMHUYECKHX JJIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOIO COCTaBa, IMPUHAIIEKHOCTh BELIECTB K ONPEACNEHHOMY Kiaccy COEIWHEHUH I10
dbopmMynaMm, BUJ XHMHYECKOH CBsI3U (KOBAJICHTHAs, MOHHAS, METAJUIMYECKAs) B HEOPTAaHHUECKUX
COEIMHEHUX, 3apsA] MOHA M0 XMMMUYECKOH ¢opMmyie, XapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUN, TUIl KPUCTANINYECKON pelIETKY KOHKPETHOTO BEILECTBA;
packpsiBaTh cmbica Ilepuoandeckoro 3akona JI. M. MenneneeBa M JI€MOHCTPUPOBATH €r0
[IOHMMAaHMEe: ONUCHIBaTh M XapaKTepu3oBaTh TabauuHyro (opmy [leproauueckoil cucTeMsl
XUMHUYECKUX DJIEMEHTOB: paszfinyaTh MOHATHUS «TJaBHas noarpynna (A-rpymnma)» U «moOodHas
noarpynna (b-rpynma)», manble U OoJibIIME NEPUOABI, COOTHOCUTH OO0O3HAUEHUS, KOTOpHIE
UMEIOTCS B MEpPUOJUYECKOM TaOIuIe, C YHCIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHHSI aTOMOB
XMMHMUYECKUX AJIEMEHTOB (COCTaB U 3aps]l sJipa, 0011ee YUCIO 3JIEKTPOHOB U PacIpe/ieIeHHe UX M0
AJIEKTPOHHBIM CJIO0AM), OOBSACHATH OOIINE 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOICTB 3JIEMEHTOB U MX
COEJIMHEHUH B Mpesienax MaJIbIX IEPUOJIOB U TJIaBHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;
KJIaCCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE PEAKIINH
(MO YMCIly ¥ COCTaBY y4acCTBYIOIIMX B PEaKIIMU BEIIECTB, MO TEIJIOBOMY 3PQEKTY, 10 U3MEHEHHUIO
CTETEeHEeW OKUCIICHNUSI XUMUYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CHEMUPUISCKHE XUMHUYECKHE CBOMCTBA MPOCTHIX HU
CIIOXHBIX BEILECTB, MOATBEPKIasi ONMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpPaBHEHMI
COOTBETCTBYIOIINX XUMHUYECKUX PEaKIIHii;

COCTaBJISATh YPaBHEHUS AJIEKTPOJUTUUECKON TUCCOLMAIIMKM KUCIOT, IIeI04Yei U coJied, OJHbIE U
COKpaIEHHbIE ypaBHEHHS peakUUid HMOHHOTO OOMEHa, YpaBHEHHUS peakiuil, MOATBEp)KIAIOLINX
CYIIECTBOBaHUE IEHETUUECKOM CBS3UM MEX/1y BEIIECTBAMH PA3JIUNYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil MOCPEICTBOM COCTaBJICHHUS
AIIEKTPOHHOTO 0allaHca 3TUX PeaKLuid;

MIPOTrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHHS, BO3MOKHOCTU MPOTEKaHUS
XMUMHYECKUX MPEBPAILEHUN B PA3IUYHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCHUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEHIECTB, MAacCOBYIO JOJIO
XMMHYECKOTO 3JIeMEHTa Mo (opMysie COEOUHEHMs, MAacCOBYIO JIOJIO BEIIecTBa B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaklnu;

coOiroAaTh MpaBHiia MOJB30BAHUS XUMHUUYECKOW MOCYHON M J1a0opaTOpHBIM OOOpYyIOBaHUEM, a
TaKKe MpaBWiia 00palleHusl ¢ BEHIECTBAMH B COOTBETCTBMM C WMHCTPYKIUSMHU IO BBIIOJHEHUIO
1ab0paTOPHBIX XUMHUYECKHX OIBITOB IO TMOJYYEHUIO U COOMpPAHUIO Ta3000pa3HBbIX BEIIECTB
(aMMMaKa M yriaeKucioro rasa);

MPOBOJIUTHh  PEAaKUWH, TMOATBEPKAAIONINE KAueCTBEHHBIM COCTAaB  Pa3IMYHBIX  BEIIECTB:
pacrmo3HaBaTh OMNBITHBIM MYTEM XIOpUI-, OpoMuI-, MOAWUI-, KapOoHat-, ¢ocdar-, CHUIMKAT-,
cynbdaT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS ¥ HOHBI U3YYEHHBIX METAIIJIOB, MPUCYTCTBYIOILINE
B BOJIHBIX PACTBOpaxX HEOPraHUYECKHUX BEILIECTB;

MIPUMEHATh OCHOBHBIE OINEpaIlMy MBICIUTEIBHON JIEATEIbHOCTH — aHAM3 U CUHTE3, CPAaBHEHUE,
00001IeHNe, CUCTEeMATHU3AINI0, BBISIBJICHHE MPUYMHHO-CICICTBEHHBIX CBS3€H — IS HU3YYCHUS
CBOWCTB BEIIECTB M XUMUYECKHX PEaKUWW, €CTECTBEHHO-HAyYHbIE METOJbl MO3HAHUA —
HaOI0IeHNE, U3MEPEHHE, MOISTMPOBAHKE, SKCIIEPUMEHT (PeaabHbI U MBICTICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
° KosmnuecTBO 4yacos
Ne HaumeHoBaHue pa3jgeoB HW TeM DJ1eKTPOHHbIE (uudposbie)
n/n NMPOrpaMMbI B Kontposbnnie Tpaxruteckue o0pa3oBaTejibHbIE PECYPCHI
porp cero padoThI padoThI P pecyp
Paznen 1. [lepBoHayanbHble XUMHYECKHE MOHSITHS
11 Z(clifiioma;m BI?)KHalfI[paKTI/(I)l?;I:If;ﬁB 5 2 bubmmorexa HoK
ESTENBHOCTH HENOBeKa https://m.edsoo0.ru/7f41837c
b
1.2 BemiecTBa 1 XUMHYECKHE pEAKIINT 15 1 hgggl;l/%:iﬁis 00.ru/7f41837¢ HOK
Hroro no pazueiny 20
Paznen 2. BaxxHelinue npeacTaBuTe M HEOPraHMYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonstue 00 6 bubinmoreka HOK
' OKCHJIaX https://m.edso0.ru/7f41837c
2.2 Bonopoa.[lorsTre 0 KHCIOTaX U COMAX 8 1 Egggl;l/(geé?soo ru/7§41837¢ ToK
53 Boma.  PactBoper.  Ilomarue 00 5 1 1 bubmmnoreka HOK
' OCHOBaHHSX https://m.edsoo.ru/7f41837c
54 OcHOBHBIE KJIacChl HEOPraHUYECKUX 1 1 1 bubnnoreka [HOK
' COCIMHEHHI https://m.edsoo.ru/7f41837c
Uroro o pazneny 30

Paznen 3. Ilepnoauyeckuii 3axon u Ilepuoanue
OKHUCIANTETHHO-BOCCTAHOBUTEIbHbIE PEAKIINU

cKasi cucteMa xumMu4eckux djiemMeHToB [[. U. MennaeneeBa. CTtpoeHue aToMoB. XUMHYeCKasi CBSI3b.

[Tepuomnueckuit 3aKOH u
31 [lepuonnyeckas cucremMa XUMHUYECKHX 7 bubmmorexa oK
' snemenToB J[. . Mennene-esa. https://m.edsoo.ru/7f41837¢
Crtpoenne aToMa
39 Xumndeckasd CBsi3b.  OKHCIMTENBHO- 8 1 bubnmoreka oK
: BOCCTAHOBHTEIILHBIC PEAKIIHU https://m.edsoo.ru/7f41837¢c
I/I 15 bubmmoreka [HOK
TOTO TO pasiety https://m.edsoo.ru/7f41837c
bub
PezepBHoe Bpems 3 o T oTeRa LHOK

https://m.edsoo.ru/7f41837¢c
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OBLLEE

KOJIMYECTBO YACOB 11O

[MPOI'PAMME 68 5
9 KJIACC
KoauuecTBo yacon
Ne n/m DJIeKTPOHHBbIE (mudposbie)
HaumeHoBaHMe pa3ieioB U TeM MPOrPaMMbI KonTpoabHbie IpakTnyeckue
Bcero o0pa3oBaTeJibHbIE PECYPCHI
padoThI padoThI
Paznen 1. BemecTBo 1 XuMH4YecKHe peakiiun
11 [ToBTOpeHUe u yriyOJaeHHE 3HAHWUH OCHOBHBIX 5 1 bubnuoreka HOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE  3aKOHOMEPHOCTH XUMUYIECKIX 4 bubnuoreka LHOK
' peaknuit https://m.edsoo.ru/7f41a636
13 DNEeKTpOoIUTHYECKAS JICCOUAIIUSL. 8 1 1 bubmmoreka HOK
' XUMHYECKHE PEaKIMH B PAaCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Paszgen 2. Hemera/uibl ¥ UX COeTUHEHU S
21 Oo6mas XapaKTepUCTHKa XUMHIECKHAX 4 1 bubmmoreka HOK
' anemenToB VIIA-rpynmebl. ["anorensr https://m.edsoo.ru/7f41a636
99 Oo6mas XapaKTepUCTUKa XUMHIECKHAX 6 bubmmoreka HOK
' aneMeHToB VIA-rpynmsl. Cepa u e€ coemuHeHUs https://m.edsoo.ru/7f41a636
Oo6mas XapaKTepHUCTHKa XUMHYECKUX
; bubnnoreka LIOK
2.3 aneMeHTOB VA-rpymmbl. A3or, docdop u ux | 7 1 https://m.eds00.ru/7f41a636
COCIIMHEHUS
24| rewewmos VA Tpym. Yonepor n xpowmin | 8 ) 2 buGarorera LOK
' TPYIIBL PO P https://m.edsoo.ru/7f41a636
WX COeTUHEHUS
Wroro mo pazmeny 25
Paznen 3. MeTa/uIbl U MX COETMHEHHA
N bubmnorexa HOK
31 Obmmme cBOHCTEA METaIIOB 4 https://m.edsoo.ru/7f41a636
N bubmnorexa HOK
3.2 Baknelimme MeTamuibl 1 UX COSTUHEHUS 16 1 2 https://m.eds00.ru/7f41a636
Wroro no pasneny 20
Paznen 4. Xumus 1 oKpyskaomas cpega
4.1 Bemectsa u MaTepuaibl B >KU3HU YEIOBEKA 3 bubinmoreka LHOK
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Hroro no pazneny 3

P 3 bubanoreka HOK
C3CPBHOC BpeMA https:/m.edsoo.ru/7f41a636

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




	Муниципальное автономное общеобразовательное учреждение
	с углубленным изучением отдельных предметов»
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 8 КЛАСС
	Химический эксперимент:

	Важнейшие представители неорганических веществ
	Химический эксперимент:

	Периодический закон и Периодическая система химических элементов Д. И. Менделеева.
	Химический эксперимент:
	Межпредметные связи

	9 КЛАСС
	Химический эксперимент:

	Неметаллы и их соединения
	Химический эксперимент:

	Металлы и их соединения
	Химический эксперимент:

	Химия и окружающая среда
	Химический эксперимент:
	Межпредметные связи

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ХИМИИ НА УРОВНЕ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	1) патриотического воспитания:
	2) гражданского воспитания:
	3) ценности научного познания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 8 КЛАСС

