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MNOACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHET0 0011ero oOpazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHON 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM craaapre COO, ¢ yuérom KoHuenmuu npenogaBaHus y4eOHOIrO NpeaMeTa
«Xumuss» B o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepainuu, pealn3yOIMNUX
OCHOBHbBIC 00pa3oBaTebHbIE IMPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruum pa3BUTUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3pabOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumust» s 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTaBWJIM KOHIENTYalIbHBIEC IMOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepiaHMs, pe3yJbTaToB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

B coorBercTBUM ¢ OOUIMMM LENSIMM M HPUHLUIAMHU CPEIHEro oouiero odpa3oBaHus
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30Bblil ypOBEHb U3YUEHHUs1) OPUEHTUPOBAHO
IPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKJIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOIOIDKEHH 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEITOCPEIICTBEHHO C XUMHEH.

CocraBnstomiuMu  npeaMera «XuUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
XUMUsA» U «OO011ast 1 HeopraHuyeckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPbIX
ABJIIIOTCS. OCHOBBI 0a30BOM HAYKU: CUCTEMA 3HAHUM 110 HEOPTaHUYECKONH XUMUHU (C BKJIIOUEHHUEM
3HaHUM U3 OOILIEH XUMHM) U OpraHuyeckor xumuu. GopMHUpPOBAHHUE JTAHHOM CUCTEMbI 3HAHUMI
OpU M3Y4YEHUHU IpeaMeTa o0ecleyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHs] BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

[Ton HOBBIM yrjioMm 3peHusi B IpenMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYEHHbII Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHMsS TEOPETHUUECKUH MaTepuan u
(akTOJIOrMUECKUE CBEJECHMS O BELIECTBAX M XMMUYECKOM peakiuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHsS» O0O0y4aroIIUMCs MPeIOCTaBISIETCs] BO3MOXKHOCTh OCO3HATh
3HaU€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKHMX W METOJ0JIOTMYECKUX TMO3UIINM,
rIIy0Ke MOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIUI 3TOro 3akoHa — OT oOoOmaromeil 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUI O BaXHEMIINX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBONCTBAX U
NPUMEHEHHUH, a TaK’Ke 0 XUMUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHseTrcs B Kypcax 10 wum 11 KkiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOITUMU
KyJBTYpPOJOTMYECKHM M MPHUKIAAHON XapakTep. OTH 3HAHMS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBSA3M XMMHHM C JpYIMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABATEIIbBHON U
MPAKTUYECKON JEsITebHOCTH 4YelIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHUS K IpOIIECCY
TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOJieMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAaHUM, pereHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTANIbHBIX HCCIIE0OBATEIbCKUX 3a7ad. B 1enom cojepxaHue
yuebHoro npeamMera «XUMHS» JaHHOTO YPOBHS U3Y4Y€HHS OPUEHTHPOBAHO Ha (JOPMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsl MOHUMaHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHuYeCKOro MUpa, 00YyCIOBICHHOCTh CBOWCTB



BEIIECTB UX COCTABOM U CTPOEHHEM, I03HABAEMOCTb MPUPOJHBIX SBICHUH MyTEM dKCIEPUMEHTA
U pEIICHUS TPOTHBOPEUYUN MEXKTy HOBBIMU (PaKTaMH U TEOPETUYSCKUMH MPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUU B PEIICHUH JKOJIOTUYECKUX TPOOJIeM, a Takke MpoOdiIeM cOepeKeHUS
SHEPreTUYEeCKUX PECYPCOB, ChIPbsl, CO3JJaHMs HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B muane pemieHuss 3agad  BOCIMTAHUSA, Pa3BUTHUS U COIMAIU3ALMU  O0yYarolIMXcs
NPHUHSTBIE MPOTPAMMON TIO XUMHH TMOAXOABI K OINPEACICHUIO COJCPKAaHUS U TMOCTPOCHUS
npeaMeTa MpeayCMaTpuBaOT (OPMUPOBAHUE YHUBEPCATHHBIX YUEOHBIX NEHCTBUHN, MMEIOIIUX
0a30Bo€ 3HaUEHUE I PA3TUYHbBIX BUAOB JIEATEIBHOCTH: pEeUICHHs IpobiieM, OUCKa, aHalu3a u
00paboTkn wuHOpMaIUK, HEOOXOMUMBIX I MNPUOOPETEHUS ONbITa MPAKTHYCCKOW U
MCCJICIOBATEILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MMO3HAHUU XUMUHU.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJIIMH H3y4eHHS MpeaMera «XuMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmMHupoBaHHE CHCTEMbl XWUMHUYECKHMX 3HAHWH KaK Ba)KHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBbIC MOHSITHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XWMHH, OCBOCHHUE $3bIKa HAaYKH, YCBOCHHE H
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIAX TMO3HAHUS BEIIECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl MPHOOpETEeHUs YMEHUN OpPUEHTUPOBATHCS B
MUpE BEIECTB U XMMHYECKUX SBICHUI, HIMEIOIIUX MECTO B MIPUPOE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU,

® pa3BUTHE YMEHMA U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIEPUMEHTa, COOJIOJCHHEM TMpaBuWiI 0e30MacHOTO
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yueHus mpeaMera B
nporpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMU
B cUCTeMe cpeaHero oomiero obOpazoBaHus. CerogHs B MpENOJaBaHUU XUMUU B OOJbIIEH
CTCTICHH OTMAETCS TPEANOYTCHHE MPAKTUICCKOW KOMIIOHEHTE COJIEp)KaHUsl OOydeHUs,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alluy,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0AMU H
YMEHHSIMH aKTUBHOTO TIOJYYSHUS 3HAHWUU W MPUMEHEHUS WX B PEaTbHOW XKU3HU JUIS PEIICHUS
MPAKTUYECKHX 3a7ad.

B cBm3u Cc 5TUM TpH U3YYEHHH TMpeaMeTa «XUMHUS» JOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajantanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIICTOCS  MHPA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K camM00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIeHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy O0OYyYarOImMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIIHI),
UMEIONUX YHUBEPCAIbHOE 3HAUYCHUE JIJIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MoWcKa, aHaliW3a U 00paboTku WHGPOpPMAIHK, HEOOXOAUMBIX JUIS TPUOOPETEHHS OIMbITa
NESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMUH, a TAaKKe JJIS OICHKHU C
MO3UIUI IKOJIOTHICCKOW 0€30ITaCHOCTH XapaKTepa BIMSHHS BEIIECTB U XUMHYECKHX MTPOIIECCOB
Ha OPTaHW3M YeJIOBEKA U IPUPOTHYIO CPEIY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOSITENILHO MPUOOpETaTh HOBBIE 3HAHUS 110 XUMHU B



COOTBETCTBUH C )KH3HCHHBIMHU IMOTPEOHOCTSIMH, UCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAIIOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaIn3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMALIUA XUMHUYECKOTO
COJICPKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y OOYUYAIONIMXCS aCCOIIMATUBHOTO M JIOTHYECKOTO MBIILICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUY H ITPOBEICHUU XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydYalomuXcs YyOSKIEHHOCTH B TYMaHHUCTHYECKON HaINpaBIEHHOCTU
XUMHH, €€ BaXHOW pOIM B  PEHICHMHM IIO0ATBHBIX  Tpo0JIeM  palMOHAIBHOTO
NPUPOJIONIONIB30BAHUS, TIOMOMHEHUS SHEPIeTUYECKUX PECYpPCOB M COXPAHECHHUs MPUPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHONIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, @ TAK)KE TMPUOOPETEHHUS OIBITA MCIIOJIb30BAHUS MMOTYYCHHBIX 3HAHUH JJIST IPUHSATHUS
IPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMUYCCKHUMH SIBJICHUSIMHU.

B yd4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMETHON 00macTu «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO01ee 4uCIIO 4acoB, OTBEIEHHBIX ISl U3YYCHUS XUMUHU, Ha 0a30BOM YpOBHE CPEIHETrO
obmero oopa3oBaHus, cocTaBisieT 68 yacoB (2 yaca B HENEIIO).



COJAEP)KAHUE OBYYEHHUA 11 KJIACC
OBIIASA U HEOPTAHNYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JI0UKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemeHThl. OCOOCHHOCTH
pacrpeziesieHus: 3JIEKTPOHOB M0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IMEPBBIX YETBHIPEX MEPUOJIOB.
DneKTpoHHask KOH(GUTYpalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumommueckas cucrema XUMHUYECKUX 3yeMeHToB [JI. U
MengeneeBa. CBsA3p nepuoAMYECKOro 3akoHa M Ileproanueckoil cUCTEMbl XUMHUYECKHX
snemeHToB J[. M. MenaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 TpyNIaM U nepuojam. 3HaueHHuEe NEPUOANUECKOT0 3aKOHA B Pa3BUTUHU HAYKU.

Crpoenue BemiecTBa. XHUMHUUYECKass CBs3b. BHIBI XUMUYECKON CBS3U (KOBaJCHTHAas
HEeNoJIsIpHasl W TOJSpHAas, MOHHAs, MeTajndeckas). MexaHu3mbl 00pa3oBaHMsS KOBaJCHTHOMN
XUMHUYECKON CBSI3U (OOMEHHBIA M JTOHOPHO-aKLENTOPHBIN). BomopoaHas cBsi3p. BaeHTHOCTD.
DneKTpooTpULATEIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BeuecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

IlonsiTHE O AMCHEPCHBIX cUcTeMax. MICTMHHBIE ¥ KOJJIOMIHBIE pacTBOPBL. MaccoBas 1ous
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkiatypa HeopraHMYeCKHX
BELECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K pPA3ITUYHBIM
KJIacCaM.

Xumuueckass peaxkuus. Knaccupukanus XUMUYECKMX peakuuid B HEOPraHUYEeCKOW H
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHUS MACChl BELECTB, 3aKOH COXPAHEHHS WU IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3IM4yHbIX (QakTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHOBecHe. DakTOpbI, BIUAIOIIAE HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle [larense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTpoauTsl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHUCIIasl, HEUTpaIbHAas, IIEITOYHASL.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHUs BELIECTB M HX IPEBpAILEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJiele KpPUCTAJUIMYECKUX pelEToK, HaOJMI0AeHHEe U OINKCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3/IoKEHHE IEPOKCHAA BOJAOpPOJAa B MPUCYTCTBUM KaTalu3aTopa,
OIIpENIEJICHUE CPElbl PAaCTBOPOB BEILECTB € MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
HMOHHOTO0 OOMeEHa), MPOBEICHHE MPAKTUYECKOH paboThl «BrusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIIHH.

Pacuérnrie 3amaun.

Pacuérbl 10 ypaBHEHHUAM XUMUYECKUX PEAKIHI, B TOM YHCIIE TEPMOXUMUYECKHE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIs BEILIECTBAY.

Heopranuveckasi xumust



Hemeramnbl. Ilonoxxkenne HemetaioB B Ilepuogmyeckoil cucTeEME XHUMHUYECKUX
sanemenTtoB Jl. M. MenneneeBa U OCOOCHHOCTH CTpOeHHsI aToMoB. DPu3nMyeckHe CBOWCTBa
HEMETAJUIOB. AJUTOTPONHS HEMETAIOB (Ha IpUMepe KUCIOpoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yIJiIepoJia U KPeMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOACOASPIKAIIUX KUCIIOT, BOAOPOIHBIX
COCIMHEHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Mertamnel. [lonoxenne metawioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢u3nueckue cpoiictBa MeTauioB. CIUlaBbl METAIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METAaJIJIOB.

XWMHYECKHE CBOWCTBA BAXKHEUINIMX METAJIOB (HATPWH, KaJWid, KaJbIlMHd, MAarHuM,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O6mme crocoObl MoMyYeHHst MeTaJUI0B. [IpuMeHeHne MEeTasIoB B OBITY M TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUsS BEHIECTB M MX NPEBPAIICHUM: H3YYCHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3amay, HAONIOJACHWE W  ONUCAaHWE JICMOHCTPAIMOHHBIX W JJAOOPATOPHBIX  OIBITOB
(B3auMOJIeiCTBHE THUAPOKCHIA ATIOMHUHHS C PAaCTBOPAMH KHCJIOT M IIEJIOoYed, KauyeCTBEHHbIC
peaKIuu Ha KaTUOHBI METAJIIIOB).

PacuérHrble 3amaumn.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEUIECTB, PacdyéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIMHU, €CITH OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMHS U KM3Hb

Ponp xumMun B 00€CTICUCHHH DKOJIOTHYCCKOM, YHEPTeTUYECKON M MTUIIEBON 0€3011acCHOCTH,
pa3BuTUU MeAUIUHBL. [loHSATHE O Hay4YHBIX METOJaX IIO3HAHUS BEHIECTB M XHUMHUYECKUX
peaKuuii.

[IpencraBinenuss 00 OOMUX HAyYHBIX NPUHIHUIAX [POMBIILICHHOTO MOJNYyYeHUs
BaKHEHIIINX BEIICCTB.

UenoBek B MHpE BEHIECTB W MaTEPHANOB: BAKHEHIINE CTPOUTENIbHBICE MaTEpPHAIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYEeCKHe U MUHEpaJIbHbIC yI0OpEHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX MPENaparToB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MPEMapaToB OBITOBON XMMHUH B TIOBCEHEBHOM KU3HHU.

MexnpeameTHbIe CBSI3H.

Peanuzarust MeXIpeIMETHBIX CBS3€H MPU MU3y4EeHUH OO0IIel M HEOPraHUYeCKOH XUMHUU B
11 xmacce ocyImiecTBIseTCsS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK W TMOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJIsI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIE TOHSITHs: HAY4YHBIH (DaKT, THIOTE3a, 3aKOH, TEOpPHs,
aHam3, CUHTE3,  Kiaccuukamusi, MNEepPHOAUYHOCTh,  HaOIIOJCHHE, AKCIIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHHUE, SIBIICHHE.

®dusnka: Marepus, SHEPTHsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPaOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIECTBa, PU3NUYECKUE BEIUYNHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTh.



buonorus: knerka, OpraHm3M, 5KOCHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMMHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHepabl, TOPHBIE TOPO/IBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHomnorust: XUMHYECKass  IPOMBIIIJIEHHOCTb, METaJUlyprus,  NPOU3BOACTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035ICTBEHHOE IIPOU3BOJICTBO, IUILEeBast
IPOMBIIIICHHOCTh, (papMaleBTUYECKass NPOMBIIUICHHOCTh, MPOU3BOJACTBO KOCMETHYECKUX
[IPENapaToB, MMPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUaJIOB, JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA IIPOTPAMMBI 110 XHMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjlbTaTaM OCBOCHHUS OOY4YaIOIMIMMUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIHUE:

OCO3HaHHE O0YYAIOUIUMUCA POCCUHCKOM TpakAaHCKONW MJEHTUYHOCTH — TFOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEIEIICHUIO;

HAJIMYHE MOTUBAIMH K 00yUEHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUN JINYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPAaJULUN 0a30BOM HAyKHU XMMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIMXCsl PYKOBOJICTBOBAThCS B CBOCH JIEATEIHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAlOTCI B EIMHCTBE
yuyeOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W TPAaBUJIAMU ITOBEICHHUS,
CIOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OTBITa TO3HABATEIBHONM M TPAKTHYECKOW ESATETHHOCTH OOYYaIOUIMXCS TI0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCcKOro BOCIMTAHMS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M MPaBWJIAX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW JIEATEILHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY H apTYMEHTHI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OTEUYECTBEHHOM
XUMHU;

yYBa)KEHHsI K IpOIecCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO NMPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUINTENbHBIX HAOJIIOJCHUMH,
KPOITOTIIMBBIX SKCIIEPUMEHTATBHBIX TIOUCKOB, MOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB,



UHTEpECa M II03HABATEJIbHBIX MOTHUBOB B IIOJYYEHHMM M IOCIEOYIOUEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX TOCTUIKEHUAX COBPEMEHHOM O0TEUeCTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallMd, CBS3aHHbIE C XHWMHUYECKHMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3TUX [TOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHMUS LEHHOCTEH 30pOBOrO M Oe30MmacHoro oOpasza >KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 3/10POBbIO;

coOuIIO/IeHHsT MIpaBUI OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HWHAMBUIYAJIBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI M HEMpPUATHS BPEAHBIX MNPUBBIUEK (YHNOTPEOJIEHUS aJIKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENIbCKOM JEeSATEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUM MPAKTUUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pasiyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUs K TPYY, JTIOASIM TPyJla U pe3yibTaTaM TPYAOBOM 1eATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY WHIMBUIYaJbHOW TpaeKTOpUU OOpa3oBaHUS,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U MOTpeOHOCTEH 001IeCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMUYECKHU 11eJ1IeCO00Pa3HOro OTHOLIEHUS K MPUPOE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMAaHHM TJ100aJIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMUHM IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOJAONIOIB30BAHNUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpEl OKPYXarolled NPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MpeIIpUHUMAaEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS PAa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYpPBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



MOHUMaHUS CIeUU(PUKH XUMHUH KaK HayKd, OCO3HaHus e& ponr B (HOpMUPOBaAHUHU
paIoOHaTBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaoIIeM
MHUpE KaK O €AWHCTBE MPHUPOABI M YEJIOBEKa, B TO3HAHMU MPHUPOJIHBIX 3aKOHOMEPHOCTEU U
pEIICHUHU TPOOJIEM COXPaHSHUS TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOW ITMBWJIM3AIMH: B €€
TYMaHUCTUYECKOW HAIIPABIIEHHOCTH M Ba)XKHOH pOJIM B CO3/laHUM HOBOW 0a3bl MaTepHabHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOH M OKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
00ecreueHNH yCIOBUN YCTCIITHOTO TPYJa U AKOJIOTHYECKH KOM(OPTHOM KU3HHU KaKIOTO YeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAaHUSl CYIIHOCTH METOJIOB IO3HAHMUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCITOJIB30BATh IMOJy4aeMbIe 3HAHUS IS
aHajau3a U OOBSICHEHHUs SBJICHUN OKPYXKAIOMIEro MHUpa M MPOUCXOMSIIHNX B HEM HM3MEHEHUH,
YMEHHSI Ie71aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C 1EJBIO MTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIIBHO MCIIOJIb30BaTh XUMHYCCKUE 3HAHUS ISl PEIICHUS TIPOOIeM
B PEAJbHBIX )KMU3HEHHBIX CUTYALIUSX;

MHTEpeca K MO3HAHUIO M UCCIIEIOBATEIbCKOM JAESATEIHHOCTH;

TOTOBHOCTA M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHHUI0 M CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSAM Tpylda B pPaIMYHBIX chepax mpodecCHoHATBHOU
JIeSATeTLHOCTH.

METANPEIMETHBIE PE3YJIbTATHI
MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHUS Y4eOHOTO mpeameTa «XUMHUS» Ha YPOBHE CPEIHETrO
o01rero o0pa3oBaHuUs BKIFOYAIOT:

3HAUUMBIC 1T (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAOIIUXCS MEXKIUCIUTUTHHAPHBIC
(MexXTpeaMeTHbIE) O0IIeHAyYHbIE TTOHSTHS, OTPAXKAIOITUE IIEIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIeCTBO,
DHEprus, sIBICHUE, MPOIecC, CUCTEMA, HAy4HbIN (akT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOIIOICHNE, U3MEPEHNE, IKCIIEPUMEHT U JPYTHE);

YHUBEpCAIbHBIC yueOHBIe  JICUCTBHSA (mo3HaBaTeNbHBIC, KOMMYHHKATHBHBIC,
perynatuBHble), oOecreunBatonye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMATTLHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWUS M YHUBEpPCaJIbHbIE Y4YeOHBIC IEHCTBHS B IIO3HABATEIbLHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAXKalOT OBNAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
MO3HABATEIIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSIMHU.

ORJ1aieHHe YHHUBEPCAJIbLHBIMH YUY€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeCTBUS:

CaMOCTOSITENIbHO (OPMYNIHUPOBaTh M aKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTIPE/ICIIATh TEIM JEATEIbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHM WX JOCTHKCHHUS,
COOTHOCHUTH PE3yIbTAaThl ACATEILHOCTU C TIOCTABICHHBIMU IIEIISIMU;



UCIOJIb30BaTh MPU OCBOCHMM 3HAHMW NPUEMBI JIOTMYECKOIO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH MW yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MMOHATHUS Il OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHN BELIECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIICCTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpACCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEYHS B PacCMaTPUBAEMBIX SIBICHHUAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIFOUCHMUS;

IPUMEHATHh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) HJIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHUYECKOH peakUMd — TpU pPEleHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATb HA3BaHHbBIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i1 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIUIILHOCTH BBICKAa3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIHOTO IUTAHWPOBAHUS M TIPOBENCHHUS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pes3yibTar, (popMyaupoBaTb O00OOLIEHHS UM BBIBOJbl OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPAaKTUYECKHX 33/1a4, IPUMEHEHHIO PA3JINYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHPOBATbCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE MOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3IWYHBIX BHIOB M (QOPM TPEACTABICHUS, KPUTHUYCCKU
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynHMpoBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJbI NPH IOMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI YUeOHBIX 3a7ay ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BaHUS WH(POPMANNOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (GOpPMY NpeAcTaBiIeHUuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIHUIbI, PUCYHKH U JPYTHE);

UCTIONIB30BaTh HAYYHBIA SI3BIK B KA4eCTBE CPEICTBA TNPU padoOTe € XHUMHYECKON
uH(popMalliel: NPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKh U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJITHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBHAMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AUajora W/Win JUCKYCCUH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIel Pe3yJbTaTOB MO3HABATEIBHOMN NEATEIBHOCTH, MOTYYCHHBIX
CaMOCTOSITENIFHO HWJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa W (OPMYJIUPOBATH BBIBOJBI IO pe3ylbTaTaM HpPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MMO3UIUI B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OBsJiajieHNe YHUBEPCAJIBLHBIMH PeryisTHBHBIMM el CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezensis e€ menu M 3aJadd, KOHTPOJIMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JCHCTBUH IPHU BBHINOJHEHUH y4eOHBIX M HCCIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM MOJyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CAaMOKOHTPOJIb CBOEH JICSATENBHOCTM Ha OCHOBE CaMoOaHalW3a U
CaMOOIICHKH.

NPEIMETHBIE PE3YJIBTATHBI
[IpenMeTHBIC pe3ybTaThl OCBOCHUS Kypca «O01mas u HeopraHudeckas XUMHUsD» OTPaXKaroT:
c(OpMUPOBAHHOCTH MPEACTABICHUIN: O XUMHUECKOIN COCTABIISIIONICH €CTECTBEHHO-HAYYHOM
KapTHUHBI MUPa, POJIM XUMUH B ITO3HAHHUH SIBJICHUHN TIPUPOBI, B HOPMUPOBAHUH MBIIIICHUS U
KYJIBTYpbI JINYHOCTH, €€ PYHKIIMOHAIBHOW IPAMOTHOCTH, HEOOXOAUMOM ISl pEIICHUS
MPAKTUYECKHX 337249 U SKOJOTHICCKH 00OCHOBAHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO H
MIPUPOAHON Ccpelie;

BJIaJICHUE CHUCTEMON XHWMHWYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIAraroliue
HNOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIILHOCTh, CTENEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOIHAS),
KpUCTAJUIMYECKasi  pelIETKa, TUIBl XMMHYECKHX  pEeaklUHuid, pacTBOp,  DJIEKTPOIUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAs OUCCOLUALMSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW  peaklMH, XHUMHYECKOE€ paBHOBECHE), TEOPMU U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JaMcconuanuu, nepuoauuecku 3axkoH J[. WM. MenngeneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAILLEHUS SHEPrUU MPU XUMUUYECKHX
peakiusax), 3aKOHOMEPHOCTHU, CHMBOJMYECKHH S3BIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
Je)Kalye B OCHOBE IOHMMAHUS TPUYUHHOCTM M CUCTEMHOCTH XUMHYECKHX SIBJICHUH,
dakTonornueckrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30MaCHOM HCIIOIb30BAHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NESTEILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEpPHbIC MPU3HAKK TOHATHI, YCTaHABIUBAThH
MX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOUIME MOHSATHS IMPU ONMHCAHUUA HEOPTaHUYECKHX
BEILECTB U UX MPEBPAILCHHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dbopMya BEMIECTB W ypPaBHEHUH XHMMHYECKUX PEAKIHi, CHUCTEMATHYECKYI0 HOMEHKIIATYpPY
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPTaHUYECKHX BEHIECTB (yrapHbIid ras,
VIJIEKHUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HEram€éHash M3BECTh, MUThEBAs COAa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUM OTMPEACIATh BAJICHTHOCTD U CTETICHh OKUCJICHHS XHMMUYECKUX
AJIEMEHTOB B COCTMHEHUSX PA3JIMYHOTO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJIEHTHAs, MOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAIUIMYECKOW PEHIETKH KOHKPETHOTO



BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUI;

c(OpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAJICKHOCTh HEOPTAHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeEHHOMY KIIacCy/TpyIIe cCoeIuHEeHUN (IPOCThie BEellecTBa — METAJUIbl U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM(pOTepHbIE THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh ~ YMEHHI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. 1.
MeHneneeBa, HCIOJIB3Ysl MOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTAIN», «IHEPIETUUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHMUYECKHUX OJJIEMEHTOB M HX
COeIMHEHUH 1o nepuoaam u rpynnam Ilepuoguyeckoil cucrembl XxumMmuueckux snemeHTos 1. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHbIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXKJY HEOPraHMYEeCKHMMH BEIIECTBAMU C IIOMOIIBK YpPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECCKHE PEAKIUU IO Pa3TINIHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyroliux BeUIecTB, TeIioBoMy 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENCHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKLUNA PA3IUUYHBIX TUIIOB, MTOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS peaklUuii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHUS, MPU KOTOPBIX 3TH
peakLUMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOIUTH pEAKUWH, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIUu OT
pa3IUUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [larensbe);

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE MPOMBIIIVICHHOTO TOJyUYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTH
MPEACTABICHU 00 OOIMX HAYYHBIX MPHUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIB30BAHUEM TOHATHUS
«MaccoBasi JI0Jsl BEIECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHUM Ta30B MPU XUMHUYECKHUX
peaxkusax, Macchbl BEIIEeCTBAa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMU BEIIECTB, TEIJIOBOrO A ¢eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMUYECKON MOCYI0N U
1abopaTOPHBIM 000PYIOBaHHEM, a TAK)Ke MPpaBUiia 0OpaIEHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOJIHATh XHUMHUYECKUNH HKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpeJbl



pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAMKATOPA, BIUSHUE PA3IUYHbBIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEaKlUH, PeaKIMd HOHHOrO OOMEHA, KAaueCTBEHHBIC PEaKIMH Ha
cynbdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIBHBIX
3agau o temMam «Metamnely u «Hemeramibl») B COOTBETCTBHUM C IPaBHJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYIOBaHUEM, MIPEACTABIATh
pe3yIbTaThl XUMHYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyITUPOBATH BHIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIUIO,
MOJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKauu, WHTepHeT u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh MpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTO
MOBE/IEHUsA B OBITY M TPYIOBOM [EATEIbHOCTH B LEJISIX COXPAHEHHUS CBOETO 3[0POBBS U
OKpY’KaroIlled MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JEHUCTBHS HA YKUBBIE OpraHU3MBbI
OmpeAeEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMmepax CrocoOb
YMEHbILIEHUS U NPEJOTBPAIIECHUS X BPEIHOIO BO3IEHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIsi 0Oy4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE HPUMEHSATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA;

JUISL CIENbIX W CJIA0OBUIAIIMX OOYYarolIUXCsi: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudyeckux (Gpopmyit.



TemaTnueckoe niaanuposanue (11 KJIACC)

KounuecTBo yacos DJIEeKTPOHHbIE
HanMeHoBaHMe pa3jeioB U TeM (uudpossbie)
Ne n/m Kourpoubnbie IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcnbl

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM

Crtpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYCCKUX 9 1
anemeHToB . 1. Menaeneera

Crpoenue Bemectsa. MHOroo6pasue

1.2 7
BEIICCTB
1.3 XUMUYECKHE peakluu 21 1 1
Hroro mo pazueny 37
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 11 1
2.2 Hemerannsl 8 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHIECKUX 3
' BEILIECTB
Hroro no pazneny 22
Pa3nen 3. Xumus u :Ku3Hb
3.1 ‘ XuMus ¥ 5KU3Hb 8 1
Hroro o pasneny 8

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 3




Ka.ﬂe}mapno-TeMaTn'{ecKoe IJIAHUPOBAHHUE 110 XUMHUH

Kunacce: 11

Ne Tema 3ausaTus Koa-Bo Jdata npoBenenust
ypoka 4acoB A Fo—
PA3AEJI 1. TEOPETUYECKHUE OCHOBbI XUMHUU
Tema 1. Baskneiiune NOHATHA ¥ 3aKOHbI XHMHH.
Iepuoauuecknii 3akoH u [leproanyeckas cucreMa XMMU4ECKHX 3JIEMEHTOB B CBeTe YYeHHs O CTPOeHuHn atoma (94) .
1 AtoM. XumMuueckuii 35ieMeHT. Mi3otonsl. [IpocThie U CIOKHBIE BEIIECTBA 1 04.09
2 3aKOH COXpaHEeHMsI MAacChl BEIIECTB. 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUH MPU XUMUYECKUX 1 07.09
peaKImsx.
3 3aKOH NOCTOSIHCTBA COCTaBA BEILIECTB. 1 11.09
4 [leproauueckuii 3aKoH U NEPUOANYECKAs cUCTEMa XUMU4eckux aneMeHnToB . 1. Menneneesa. 1 14.09
5 ATOMHBIE OpOUTANH. S-, P- 37IeMeHThl. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J04YeK aTOMOB Majbix | 1 18.09
HEepUOJIOB.
6 OCO0EeHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI0YEK AaTOMOB MEPEXOIHBIX 3JIEMEHTOB. 1 21.09
DHepreTUYecKre ypoBHU, IIOAYPOBHH.
7 [Tonoxxenue B mepuoamueckoit cucreme .M. MenneneeBa Bomopona, JTaHTAaHOUIOB, aKTHHOHWIOB W | 1 25.09
HCKYCCTBEHHO TOJYYE€HHBIX 2JIEMEHTOB
8 BasieHTHOCTB 1 BaJIeHTHBIE BO3MOKHOCTH aTOMOB. 1 28.09
[lepronnyeckoe U3MEHEHUE BaJICHTHOCTH M Pa3MEPOB aTOMOB.
9 Brruncnenue maccbl, 00beMa WIIM KOJIMYECTBA BEILECTBA 110 U3BECTHOW Macce, 00beMy WK KoiauuyecTBy | 1 02.10
BEIIECTBA OJHOTO M3 BCTYMUBIINX B PEAKIUIO FITH ITOJYIYUBIIAXCS B PE3YJIbTATE PEAKITUH.
Tema 2. CTpoenue BemecTBa (74)
10 KoBanenTHas cBsi3b, €€ pa3HOBUHOCTH U MEXaHU3MBbI 00pa30BaHMs. DIEKTPOOTPULIATETIHLHOCTD. 1 05.10
11 Honnas cBsa3b. Katnonsl 1 aHnoHbl. CTENIEHb OKUCIIEHUS U BAJIGHTHOCTh XUMUYECKUX JJIEMEHTOB. 1 09.10




12 Mertammueckas cBs3b. BomopoaHas cBsa3b. [IpocTpaHCTBEHHOE CTPOCHHE MOJICKYJ HEOPTaHMYECKuX | | 1 12.10
OpPraHUYECKUX BEILECTB.
13 KadecTBeHHBIN M KOJMYECTBEHHBIM COCTAaB BEIECTBA. BeliecTBa MOJEKYISIPHOTO U HEMOJEKYIsIpHOTO | 1 16.10
cTpoenusi. Kpucramimueckue pemerkH.
14 [TprunHBl MHOTOOOpA3Hs BEIIECTB: M30MEPHsI, TOMOJIOTHS, aJUIOTponUs. Berancienue maccel mpoaykra | 1 19.10
peakiyuu (KOJMYECTBAa BEIIECTBA, 00BbEMa) €CIM I ero MOJYYEeHHs JaH pacTBOP C ONpEAETICHHOM
MaccOBOM 0JIEH.
15 Baxneiime xumuyeckue 3akoHbl. llepuommyeckuii 3akoH u Ilepuomuyeckas cucreMa XMUMHYECKHX | 1 23.10
9JIEMEHTOB Ha OCHOBE YUYE€HHUS O CTPOCHUU aTOMOB. CTpoeHue BeliecTBa. Y poK MOBTOPEHHS
16 KonTposbnas padora Nel no temam: «Baxueiimue xumudeckue 3akoHbl. [lepuognueckuii 3axoH u | 1 26.10
[lepronnyeckas cucremMa XMMHUYECKHX DJIEMEHTOB Ha OCHOBE YYEHHS O CTpoeHHH aTtoMoB. CTpoeHue
BEIIIECTBAY.
Tema 3. Xumnueckue peakuuu (74)
17 Knaccudukanus XuMHYeCKUX peakiuil B HEOPraHUIECKON M OPraHMIEeCKON XUMHUH. 1 06.11
TennoBoit 3 (PeKT XUMUUECKUX PEaKIIHIA.
18-19 | OKuCAUTENBHO — BOCCTAHOBUTEIIBHBIC PEAKIIUH. 2 09.11
20 CKOpOCTh PEeaKIuy, € 3aBUCUMOCTh OT Pa3JIMYHBIX (PaKTOPOB. 1 13.11
21 Karanus. Karanuzatopst 1 16.11
22 Xumnueckoe paBHoBecre. OOpaTUMOCTh peakLny. 1 20.11
23 Crioco6b1 cMerieHust xumuaeckoro papHoBecus. [Tpunnun Jle-1llarense. 1 23.11
Tema4. PacTBopbI(94.)
24 JlucniepcHble CUCTEMBI. 1 27.11
25 Croco0ObI BeIpaXXeHHST KOHIIEHTPAIIMU PACTBOPOB 1 30.11
26 [IpakTuueckas padora Nel «IIpuroroBiaeHue pacTBOpPOB € 331aHHON MOJISIPHOM KOHIIEHTpaLueii» 1 04.12
27-28 | Jluccoumanus 31eKTPOIUTOB B BOAHBIX pacTBopax. CHIIbHBIE U c1a0ble SIEKTPOJIUTHI. 2 07.12
Bonopoansiii nokazatens (pH). Cpeaa BoAHBIX pacTBOPOB: KUCas, HEUTpalibHasl, [IET0YHAS.
29 Peakmii noHHOTO OOMEHA B BOJIHBIX PacTBOpax. 1 11.12




30 ['uaposn3 opraHuYecKUX ¥ HEOPTraHMYECKUX BEIICCTB. 1 14.12
31 Ypok 000011IeHHS ¥ TIOBTOPEHUSI MaTepHaia 1Mo TeMe «XHUMHUYECKHUE PEaKITUN. 1 18.12
32 KonTposbHnas pabora Ne2 o remam: «XuMHUYECKHE peakuu. PacTBOpbI». 1 21.12
Tema 5.2iexkTpoxumuveckue peakuuu(54.)
33 AHanu3 pe3yiabTaToB KOHTPOJIBHOU paboThl Ne2 . XMMHUYECKUE NCTOYHUKH TOKA. 1 25.12
34 DNEKTPOXUMHUECKUN PsiJi HAPSKEHUH METAJLIOB. 1 28.12
35 [Tonsitue o koppo3uu MeTaiioB. CrOCOObI 3aIIUTHI OT KOPPO3UH 1 11.01
36 DIIEKTPOJIN3 PACILUIABOB U PACTBOPOB BEIIECTB 1 15.01
37 DIIEKTPOJIN3 PACILUIABOB U PACTBOPOB BEIIECTB 1 18.01
Tema 5. Metasisbl (114)
38 OO01mas XxapakTepuCTHKA U CIIOCOOBI MTOJTyUYEHUsI METAIIJIOB. 1 22.01
39 MeTtasibl TJIaBHBIX TTOATPYIII MEPUOANIECKON CUCTEMBI. 1 25.01
40 XUMHYeCcKUe CBOWCTBAa METAJIOB I1aBHbIX noArpymnm [ICXD 1 29.01
41 0630p metamoB b-rpynmer [ICXD J[.U. Menneneesa. 1 01.02
42 XuMHYECKHE CBOMCTBA METAJIJIOB: MEIN, [TUHKA, THTAH. 1 05.02
43 XUMHUYECKUE CBOMCTBA METAJUIOB: JKE€J€3a, XpOMa, HUKEJIs, TIJIaTUHBI. 1 08.02
44 OKCcHIbI ¥ THAPOKCUIBI METAIIIIOB 1 12.02
45 CnnaBel MeTayuioB. PacueTel 1Mo XMMHUYECKHMM YpaBHEHHUSM, CBSI3aHHbIE C MaccoBOM jojeil Bbixona | 1 15.02
MPOYKTA PEAKIIUU OT TCOPETHUECKH BO3MOXKHOTO
46 IIpakTyeckas padora Ne2. PemeHne 3KcrepuMeHTATbHBIX 32124 10 TeMe «MeTaibi». 1 19.02
47 O06o0011eHre U crucTeMaTu3alys 3HaHu| 1o Teme «MeTalbhy 1 22.02
48 Kourpoabsnas padora Ne3 no reme «MeTaLiibi». 1 26.02
Tema 6. Hemetaswinbl (84)
49 O030p HEMETAILIOB. 1 29.02
50 OKHCIHUTENBHO — BOCCTAHOBUTEIbHBIE CBOMCTBA TUITMYHBIX HEMETAJIIOB. 1 04.03
51 OO11ast XapaKTepUCTHKA MTOATPYIIIbBI FaIOTEHOB 1 07.03
52 OKcupl HEMETAJIOB 1 11.03




53 Kucnopomoconepkaiine KuciaoThl 1 14.03
54 OKHCIATENbHBIE CBOMCTBA a30THOM M CEPHOM KHUCIIOT. 1 18.03
55 Pemenne kauecTBEHHBIX M pacUETHBIX 3a/1a4. BogopoaHbIe COeTMHEHUST HEMETAIIIOB 1 21.03
56 I'enernueckas cBsA3b HEOPraHUYECKUX U OPIraHUYECKUX BELLIECTB 1 04.04
o7 [TpakTuueckas padora Ne3 PenieHne 3KCiepUMEHTANBHBIX 337124 110 Teme «Hemeramibny. 1 08.04
58 O0001eHne 1 cucreMaTu3anus 3HaHuii o reMe «Hemertauisny 1 11.04
59 KonTposbsnas pabora Ne 4 no teme «HemeTtans». 1 15.04
Tema 7. Xumus u ku3Hb(84.)1
60 XuMHS B TPOMBIIUICHHOCTH. [[pUHITUIIBI XUMHYECKOTO MPOU3BOICTBA (HA TPUMEPE MPOU3BOJICTBA 1 18.04
CEpHOM KHUCIIOTHI).
61 XHMHUKO-TEXHOJIOTMYECKUE PUHIUIIBI TPOMBIIIJIEHHOTO MToJIydyeHus: MetayuioB. [IpousBonacTBo uyryna. | 1 22.04
62 [IpousBoxacTBO cTany. 1 25.04
63 XuMmus B ObITY 1 29.04
64 XUMHYECKOE 3arpsi3HEHUE OKPYIKaIOIIEH Cpebl U €ro MOCIeICTBUS. 1 06.05
65 O0o0061IeHre U CHCTEMAaTH3alKs 3HaHUi 110 TemMaM «Metaiibl, HeMeramiby. 1 13.05
66 HroroBasi koHTpobHasi padoTa Ne5 1 16.05
67-68 | ITogBeneHue UTOTOB. 2 23.05




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

* Xumus, 11 kinace/ Pynsuruc I'.E., ®enpaman @.I°., AkunonepHoe o6mectBo «l3marenscTBo
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

Xumus. 11 xnace/Pynsutuc I'.E., ®enpaman @.I°., Akninoneproe odmectBo «M3naTenbcTBO
«IIpocsemenney; Jlenucora B.I'. Mactep-knacc yuurens xumuu 8-11 kiaccsl. MockBa
«IInanera». 2010 Ieaucosa B.I' + CD auck

Eropos A.C.. Penerutop no xumuu .. Pocros-na-gony «®enukce». 2009

JlaBnoBa H.C. Jlunaktudeckue kaprouku-3aganus no xumuu. 10-11 kimacc. MockBa
«9k3amen». 2011

Tpoeryb6osa H.I1.. [Toypounsie pazpabotku no xumuu 9 kinacc.. Mockpa «Bakoy. 2012
DNEeKTPOHHBIEC U3/IAHUS:

Xumus (8-11) Bupryansnas naboparopusi. Map.I'TVY .JlabopaTtopus cucrem
MynbTUMenna.2004

Camoyuntens «Xumus 111 Bcex —XX!» pernenne 3anad. Axine6un A.K. 2004
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
1. Poccwuiickast anekTpoHHast 1mikona. - https://resh.edu.ru/

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

3. Kypnan «Xumust u xu3ub»io - https://hij.ru/
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